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et adi 1 b%@&hﬁ@vﬁ@%fgﬁ%s%ﬁﬁwg@@%&Wé“ Sroobhed °n’ 15T (G etk
2. 9. Ul Bl SalRebat LRl (0L ablods o 8 O , o (O @alkyl

- (Co 1@)aaymoaﬂcﬂldlopbeasd discloseat ErtmmrtmNbaamsoc)BﬁﬂoygarmaammgleBmmm 8 ring

menber s 4 het er oat se te e.q. ch aryl or
ATyl anfAPRILE Ghe. Nok SPoy ol §eorietire 0. Robet 502 & Berhatustsy

hal ogen.ardndiscbsed. a) al kyl , (Cl n) al koxy, cyano, amino, is (Cin)aryt,
e.g. phenyl, one or mor ef ol d substi t ut ed by - hal ogen, WD 2004/ 065382
PCT/ EP2004/ 000514 -2- - hal o(Cl.8)al kyl, - hal o(CL. s)al koxy, - cyano, -
phenyl, - heterocyclyl having 5 to 6 ring nenbers and | to 4 heteroatons

sel ect eméﬂe@?éb%ttl%prﬁsemﬁv@ﬂnﬁbm%ﬁc&ﬁhwﬁﬁ@f’ﬂmm such as pyrimdinyl.

whereln
Ry 18 (Cra)alkyl, e.9. methyl
Re Is unsubstituted {Cy..)afkyl, e.g. methyl, or {C,..;)alkyl substituted by
unsubstituted or substituted
« {Cpas)aryl, ®.g. phenyl or
- {Caagdaryl, 8.9, phanyl, annelated with heterocyclyl having & or 8 ring members and 1 o
4 heteroatoms selected from N, O, 8§,
e.¢. which aryl or aryl annelated with heterrocyclyl is one or morefold substituted by
- halogen,
« halo{C.q)alkyl,
- (Cy.g)alkoxy,
- cyano,
- amino,
Ry I8 (Coqn)aryl, e.g. phenyl, one or morefold substituted by
- halogen,



Preferably in a conpound of formula | - Rl is nethyl, - Rz is nethyl or

met hyl substituted by - quinolinyl, - benzo[l, 3]dioxolyl, - phenyl -
phenyl one or norefold substituted by hal ogen, halo(C, .,)alkyl,
(C1. 4) al kowwo 2apy/es5082 am no, di met hyl am no, PCT/EP2004/000514

car boxy(Cl. 2) al kyl car bonyl am no, am no(Cl. 2) al kyl car bonyl am no,
(C2A) al kyl enecar bonyl am no, het erocyclyl.carbonyl (C1. 2) al kyl car bonyl am no,
wherein heterocyclyl has 6 ring nenbers and 2 heteroatons selected fromN,

0, such as piperazi nyI nmor pholinyl, - R3 is phenyl one or norefold, e.g.
1- to 3-fold &)s)tl ut ed by - hal ogen, - halo(Cl.2)al kyl, e.g. CF3; -
hal o( C1. 2) al Q?J 6 - cyano, - phenyl, - heterocyclyl, including

aronatic, hakzalo@@aﬂmx;g merrbers and 2 nitrogen heteroatons, such as

pyri m di nyI e* anot her aspect the present invention provides a conmpound of
formula | e’h - Rlis methyl, - R2 is nethyl substitued by

qui nol i n-6-ypher®B i s phenyl one or norefold, e.g. 1- or 2-fold, substituted

0% o onmsce BB AAS 810 § RO o Akt ol 0.

- aromatic hegerwdiadr heterasyelylgsush @s myrimidiabler s and 2 nitrogen heter oat oms
e.g. pyrimdin-5-yl. In another aspect the present invention provides a
conmpound of forrmula I wherein - is nmethyl, - R2 is nmethyl substituted
by benzo[ fr@mewawwn@gﬁpgﬂ%En one or norefold, e.g. 1- or 2-fold,
substi t ut eﬁ; R;Vmethyl,hal ogen, e.g. fluoro or chioro; - halo(C _2)al kyl, e.g.
’ -Rzis methyl or
methyl substituted by
- quinolinyl,
- benzo[1,3]dioxolyl,
- phenyl
- phenyl one or morefold substituted by ha!ogen halo{Ci4)alkyl, (Ci4)alkoxy, cyano,
amino, dimethylamino, carboxy(C1.;)alkylcarbonylamino,
amino(C,.z)alkylcarbonylamino, (Ca.4)alkylenecarbonylamino,
heterocyclylcarbonyl(C,.z)alkylcarbonylamine, wherein heterocycly! has 6 ring
members and 2 heteroatoms selected from N, O, such as piperazinyl, morphotiny,
- Rz is pheny! one or moreifold, e.g. 1- to 3-fold, substifuted by
- halogen,
- halo(C;.2)alkyl, e.g. CF3;
- halo(Cyz)alkoxy, e.g. OCFa
- gyano,
- phenyl,
- heterocyclyl. including aromatic, having 6 ring members and 2 nitrogen heteroatoms,
such as pyrimidinyl.

In another aspect the present invention provides a compound of formula | wherein
- Ry is methyl,
- Ry is methyl substitued by quinolin-6-yi,
- Rz Is phenyl one or morefold, e.g. 1- or 2-fold, substituted by
- halogen, e.g. fluaro, chioro, bromo; '
- halo(C;.p)alkyl, e.g. CFs,



- halo(C, _2)al koxy, e.g. OCF3; - cyano. In another aspect the present

i nvention provides a conpound of formula | wherein - R is nmethyl, - R2is
met hyl substituted by phenyl or methyl substituted by phenyl one or

nor ef ol d, ugoodloskss23-fol d, substituted by - hal ogen, pCcyrEPmbi/@nsiy -

hal o(C, _2)al kyl, e.g. CF3; - (d _2)al koxy, e.g. nethoxy; - cyano, - an no,
- dinethyl am no, - carboxy(C, . 2)al kyl caghonyl am no, -
am no(C, _2)al kyl carbonyl am no, - ethenyl carbonyl am no -

het er ocycl yl car bonyl - (Cl _2) al kyl car bonyl am no, wherein heterocyclyl has 6
ring nenbers qﬁﬂét}[eroato selected fromN, 0, S, preferably fromN
or. 0, e.g. pi QEex Ikl B-9p rphol in-4-yl, - R3 is phenyl substituted
one or nor ef ol dphepyl, - hal ogen, chioro or fluoro; - halo(C _2)alkyl,

o8 O - bl ghuoralkong sty o B 02004/ 55 BT 000514

-4- - cyano. In ano I'nven prov €S a conpound of
formula | whereipyrimidiRE-yl.s nethyl, - R2 is nethyl, - i s phenyl
substituted by hal ogen, e.g. chioro. In another aspect the present

i nvention provides a conpound selected fromthe group consisting of -

2- [ 3- ( 3- FInmcdepaepsat hesoresanhipventiop peavides qermepynit & fymulsclaviargin[ 1, 4] di azepa
n-1-yi]-3z 1gqﬁéhﬂl en-1-yl - prop| onam de, e.g.

(R - 2[350|s- é oro-p ).- 5- met hyl - 2- oxo- 4-

(qU| nol i n= Be {pimeth Wpﬁt‘tﬁtidhqm"&%@pﬂﬂg@'ﬁ - 3- napht hal en- 1- yI - pr opi onani de,

-Rali ;s phenyl one or morefold, e.g. 1- or 2-fold, substituted by
i] 5 ety 2 RiSaah, AChRRh bl 2oty ) 3 (5t oromet byl - pheny) - (1
(R) -2-[ 3, 5- ci shde(RL)alkyl; 890€Bsz 4- ( qui nol i n-6-yl -acetyl) - 3-
(3-t ff | uor onet ﬁa/kl)(b?_gg%)lq)’ é.[g%oﬂFg;i azepan- 1-yl ] - 3- napht hal en- 1-yl - propi onam d
2. [ 3- (4- Fl uor eeyanenyl ) - 5- et hyl - 2- oxo-4- (qui nol i n-6-yl -acetyl)-[1, 4] di azepa
n-1-yl]-3-
In ancther aspect the present invention provides a compound of formula | wherein
- R, is methvi, ‘
- Rz is methyl substituted by pheny! or
methy! substituted by phenyl one or morefold, e.g. 1 io 3-fold, substituted by
- halogen, e.g. chloro; |
- halo(C,z)alkyl, e.g. CF3;
- {Cy.z)alkoxy, e.g. methoxy;
- cyano,
- amino,
- dimethylamino,
- carboxy(Ci.2)alkylcarbonylamino,
- amino(C.y)alkylcarbonylamino,
- ethenylcarbonyl amino
- heterocyclylcarbonyl-(Cs2)alkylcarbonylamino, wherein heterocyclyl has 6 ring
members and 2 heteroatoms selected from N, O, S, preferably from N or.O, e.g.
piperazin-1-yl or morpholin-4-yl,
~Rais phenyl substituted one or morefold by
- halogen, e.g. chloro or fluoro;
- halo(C,.z)alkyl, e.g. CF3;
- halo(C,.2)alkoxy, e.g. OCFj;



napht hal en- 1-yl - propi onani de, e.g.

(R -2-[3,5-cis-3-(4-Fluoro-phenyl)-5-net hyl - 2- oxo- 4-

(qU| nol i n-6-yl -acetyl)-[1, 4] di azepan-1| -yl ]-3-napht hal en-1 -yl - propi onam de,
WO 2004/065382 PCT/EP2004/000514

2 [ 3- (2- Fl uor o- phenyl ) - 5- et hyl - 2- oxo-4-(qui nol i n-6-yl -acetyl)-[1, 4] di azepa

n-1-ylj-3- naphthal en-1-yl-propi onam deg-e. g.

(R -2-[3,5-cis-3-(2-Fluoro-phenyl)-5-net hyl - 2- oxo- 4-

(qui nol i n-6-yl-acetyl)-(1, 4] di azepan- 1-yl - 3- napht hal en- 1-yl - pr opi onam de,

2 [ 3- ( 3- Brono- pcf¥enyl) 5- net hyl - 2- ox0- 4-(2-qui nol i n-6-yl -acetyl)-[1, 4] di azep
an- 1-yl]-3- napht hal en-1-yl - propi onani de, e.g.

3,5-ci g 0(]%,- gga:_f@ﬂ??ﬁé‘%@nl inverltBh Bbbknu@s Q)E:Qmﬂolfr%'cifformulalwhereln

nol i n- 6 -acet di azepan-1-yl - 3- napht ha yl - propi onam de, -
- Bi pheﬁylsmﬁtw 5- net hyl - 2- oxo- 4- (2- qui nol i n-6-yl -acetyl )-[1, 4] di azepan-
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R)-2-[(3S, 5R) - 3- (3- Chl or o- phenyl ) - 5- rrethyl 2- 0XO- 4

u
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yl]-3-napht hal en- 1-yl - propi onam de, e.g.

(R -2-[(3S, 5R) } 5- Met hyl - 2- oxo0- 4- (2- qui nol i n-6-yl -

acetyl)-3-(3-trifluoromethoxy-phenyl)-[1, 4] di azepan-1-y1]- 3-napht hal en- 1-yl

- pr opi onanwadEz004/065382 PCT/EP2004/000514
2-[4-(2-Benzo(1, 3] di oxol -5-yl -acetyl)-3-(3-fluoro-phenyl)-5-nethyl-2-oxo-[1
, 4] di azepan- 1-yl ] - 3-napht hal en- 1-yl - pr®pi onam de, e.g.

(R) 2-(4-(2-Benzo[ 1, 3] di oxol -5-yl -acetyl)-3, 5-cis-3-(3-

fl uor o- phenyl ) - 5- net hyl - 2- oxo-[ 1, 4] di azepan-1-yl ] - 3- naphthalen 1-yl - propi on

d
gm[ 4e(2 Be%kg)cf'izeg Ui 13’)30:?1-"?”’1&“9” e &W 3p|%pa{r%deéﬁlg %) 5 '5‘53'3%4 Ch{oﬁ ? 2-oxo0-(1
, 4] di azepakifitorome y@hea)dhﬁmt@ﬂﬁ:@xw‘r (Bravimotyreryl- @r@tyl)eﬁ gildlazepan-i-yl]-S-
(R) 2-[ (B%aﬂa]hafen(.f_ylgggﬁ%a]ngg di oxol - 5-yl - acetyl )

3-(3-chioro IX oxo-[ 1, 4] di azepan- fht hal en-1-yl - pr
opi onami de2f (3-Chloro-4 -fluoro-phenyl)-5-methyl-2-oxo-4-(2-quinolin- 6 yl acetyl) [1,4]dilazepan-1-

2- [ 4- (2- Bey %aprﬁﬂ&ém?lnpré Mharﬂi@@té’%)(R'ﬁZJ[@BfBﬁ) 330 ford-4lfRiokd- ;brténw}lsonet hyl - p
henyl)- [1,4]di azepan- T gs? g/ [ opi onan de g,
(R)-2-[ (39" 1%9)6024 -(2-quinolin-6-yl-acetyl)-[1,4]diazepan-1- yI]-S naphthafen-‘f -yi- propronamlde
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1, 4] di azep ht hal en
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-2-o0x0 WO M}@%&ﬂ%rﬁ‘ﬁiﬂﬁmﬂé []Oﬂdﬁé&pan-a-yl] 3-naphthalen-1-yl-propionamide,

[1, 4] di azggggsslahﬁl Igoro CHRRT- B etN-2- % 4 RE QR SMREY Aoty -9 1diazepan-1-yi]-3-

R -2-[(3
(?einng[ [1( 3] hpiteienst-yikprapetaphile, 3.d. SREN(88.5RI3{(8 A dituopirphary))-SemetaylkBbxa2- 0X0- [
| aze
2.[4-(2- Bgﬁg%h'i'" i”laﬁ'g' ?&@tﬁ‘?fdgdgeéarﬂ v ?g'l"ﬁ@%%ﬁoqgh%"’?'l"?a’ﬁ'dn’et hyl - 2- oxo-[ 1,
4] di azepan243-{3-Cyang-phapyil-branednl-2-0p0-42-gpinalivabrylreetyl-[§,41diazepan-1-yl}-3-

(3 cyano. pRanuErEFRs s 101} ?%'gﬁg@ﬁwﬁnfp%ewsmﬁ 2004 oo

onam de, - qumolln -6-yl-acetyl)-{1,4]diazepan-1-yl}-3-naphthalen 1-y| proplonamlde

2-[4-(2- Bemﬁnétrﬁlﬂbﬁa@l{e,é mhldﬁc@whény% ﬂ@tm&ow.&e%acéyas ﬁ&]&abi&ﬁéﬁﬂ%ﬂjﬁt hoxy-
phenyl )- [1,4] dI azepan- Y ht hal’'e g.
(R-2-1(3 53-5amyhtnalglyj -yl propronamlde e 0. (R)-2—[5-Methy¥2—oxo 3- (3—pynm|d:n 5 -yl- phenyl)-4-

Finifgllaizﬂe ;%nn%waca?mm}hfa%eﬁmnhw:;* Raﬁr?%?%le?rn'g—ﬁ -drbpibhasaag et hoxy- phenyl ) -
2 [3-(3- chde Meﬁwt%y% égﬂﬁ 'E' ‘85&*' (gﬁ@ﬁw%%%w ‘e iiddieasRan: y1 | - 3-

?{?ht hal enyl-3-ngphthdiempi @npnaspﬁaamﬁega g. (R)-2-{(38,5R)-5-Methyl-2-oxo-~ 4-(2 qumolin -6-yl-

n
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2- [ 3- ( 3- Fl p¢1-(2-Béremif], f:)]dlEXMt-Wﬁb&tﬂ}-@-@ﬂlébf@-{)Beﬂyiﬁﬁ fnebyle@vekdaj | 4]dinepyh- )1-y§c etyl]

( [1, ‘21] ? g%@%ﬁ@téal?%)f -orbpl %ﬂ g%;‘% ?”@z} o %é’ﬁ&%ﬂ gP%H‘chﬁ-s -aetyl)-3,5-cis-3-(3-

4- Lé 3- E) ;1 ; f fluoge-phenyhyd-mpthgid pyo-tickidigiepa-1- yﬂiadia@hép@n Ttylpirgpidamigeht hal en- 1-yi
i

2p { 3pB| phg?l e Berlzo[g 349|0)ﬁol 5y acetyl)-3- ((t ghiorg- pge%yl)t Smefhyl-2- o K JFz':ze ggt1 1]-[1.4

] di azepan- ¥ %nppmbalmm-n@p@namm a. ﬁrr(Bﬁr Bi38 AR (2Bagzol1, 3ldloxol- f-acetyl)

3,5-cCis-2-§33. &l@%%hjlfﬁséfﬁe‘t@!%xmﬁ 4]@[39@‘15%17141' %]23 “h8phthdlen-i fyl- proFtonamlde

chl or o- hen acet i azepan ht hal e r opi onamni de,
P %4 %2 Benzo[1 ]d[OXOI 5] -yl-acetyl)- -methyl Xoxo»S ~(3-tri tn%uoromethyl pheny)p P

2- [4-]2- (4t1%§iﬂ.€bp@hﬂ%3—n§ﬂﬂﬁé!ér]—1-§l—;{r&pi&mﬁiléﬂé@@@RP@RB&BR)-E— pet hyl - 2- oxo- (1,

?]R;j' 51038 Bgr,a_g)oi’ 13 lf"?x%]%gﬁvé%&'?gﬂﬁﬁw?pr el Hllofimetfyi Bhenyl) 11 4idiazepan-1-
(3, 4-di f | uglj-8-nppiethaien-1 94-peblopbmidepxo- [ |

215 (5. CoPari BHERBg S P ey L BT R SRR oxo- (1, 4]

azepan-1-yl]- 3-



napht hal en- 1-yl - pr opi onam de, e.g.

(R -2-[(3S,5R) - 3-(3-Chl oro-phenyl ) -4-[ 2- (4-cyano-

phenyl ) -acetyl ] -5-net hyl - 2- oxo-[ |

, 4] di azepamd2ogdesBanapht hal en- 1-yl - propi onam de, - PCT/EP2004/000514
2-[4-[2-(4- Am no- phenyl)-acetyl]-3-(3-chl oro-phenyl)-5-net hyl - 2- oxo-[ 1, 4] di
azepan-1-yl]-3- naphthal en-1-yl - propi ongni de, e.g.

(R -2-1(3S, 5R) -4[ 2- (4- Ami no- phenyl ) -acetyl]-3-(3-

chl or o- phenyl ) - 5- et hyl - 2- oxo- [ 1, 4] di azepan- 1-yl ] - 3- napht hal en- 1-yl - propl on
am de,

2-[4-]2- (4[ ?ﬁ]ld%e%ﬁ?ehw ? ”3%'&1‘%)?’] 13‘ Prep '89?’“'93 (4] (5) E'\{}(-st?' I:?f)T‘lu(gr onet hyl - phenyl
) - [ 1, 4] di aBep=znj1,3]tioxbl}5-g-ataly){3Hatoblora4lierpmbpnydRsmethyi-2-exar{1,4]diazepan-1-

R -2-[(3S - I tyl]-5-
ﬁre% hyl [(2 oyﬁ@\fa?@ﬁ%kgﬁ @g}d&%ngﬂﬂyp)heﬁ;le)y[% 4] di azepan- 1-yi ] - 3- napht hal en-

1-yl - pr opi2did2Beaozo[1,3]dioxol-5-yl-acetyl)-3-(3-cyano-phenyl)-5-methyl-2-oxo- [1 ,4]diazepan-1-yl]-

2-[4-[2-(4 h
BNy PR P s o
[1, 4] di aze[ﬁ'ﬁyalloyﬂhﬁﬂﬂ) Frapivhaioger hdlgipzenas pi-dihknertghalen-tryl-propionamide,

(R -2-[(3S 242+ %9[120‘[{ é]dloxttjl -5- I‘ acetyi) -5- m?thyl -2-0%0-3- (S-tnﬂuoromethoxy-phen

Di net hyl am_no- phenyl 2- 0X0- 3- f | uoronet ¥|yl -phenyl) - [
It

1, 4] di azepdh ]dlazeg,qnj- “3iI- ﬁé"ﬁﬁ'i‘t %{F%ﬂykpﬁ?PDm’B‘ﬁ?ﬁﬁﬁﬁhg [(35 SR)-4-(2-
gzggaﬁ (Slaﬁﬁtms}mﬁ@ht ﬁi ke );strhe@sgéﬁﬁmﬁgftwg@gymbthywﬂ A)dmgerRniil, 4] di
(R) - 2- [(33%13;"@%?’ <k )&rlﬁf ’%Hﬁﬁw ) -acetyl ] - 3-(3-
chl gr 0- pherys)(s-Shices-biiényB-SanethIL2-ciodi-ppRbett-[y M]diaze papipalephthalgh-1pr 0pi on
am
N- ( 4- { 2- [ 4YHRTOPRPRRS, 79 R ARSI S G Rh RS- Petut RO APERBIEEYE ¢ rif1 u
or onet hyl - [pHRiEazEpar-1-yj-Baiapatbglami d4-piopioBaroide- et hyl } - phenyl ) - succi nami ¢

d,
(R 1° Cor PR oty adi 2 pcoe{uoometytphenyl geety {1 AREPRL: oo
yl - phenyl ) yl]{&n@hma&:ne‘pmlmrqmmam% eago(@tzh{,%lSfclpaé&fluprcsmmwh@ﬂnethﬂaum -
L e b B e T
N-(4-{2-[(- 25{3;3@1:6115!!(‘? ﬂ)5~methy 2-0X0-4-[2-(2, 3 ’mchloro phenyi) -acetyl}-[1,4]diazepan- 1-yi} 3
Car bamoy| - %ap Qfena'ﬁJardp o\‘slamﬁfehé(b):s &c@z @%:ﬂﬁéﬁy%ﬁ@h&aﬁrﬁim'[2-&:%0 [1,4]

di azepan- | L -succi nam €

N (3-{2- [4’c(I Qﬁ'tPB@!W@yﬁGB'Q’ 1 ﬁiﬁtaﬁ%na@nlsi} Wamfwr)iﬂtwrsmewﬁlﬂ@ phenyl )-7-neth
KL (g ?>2< 0[ ; E}zg e%yb—ﬁbd%?3—(B<4ldﬁlhﬂ'ﬁldmﬁv?)eﬁlbﬂeihyﬁﬂ6% eAiezdEhd- €. 0.
en-1-yl -et T%‘“ ﬂr%cﬁﬂ@ﬂlﬁm\éﬂ %FQT%S §'%6’§<E? -FrCvsparherbareilici] -

2- oxo- et hyl 3 ARtwkidyd- bhay%wamm @Qi[¢ Aldiazepan- 1-y| -3-naphthalen-1-yl- proplonamlde

2-[4-{2-]4- I 5-nmeth

T o [ZﬁéztAZC}fEP?aa ZeAtEE a??‘fﬁf%rf}em Frrtdgzean s> ™

(R) - 2|— [ (3S, rﬁx@'théleﬁ-a-y(l-@rc(pﬂ:rnénﬁdeoeg (R)-2-[(38,5R)-3-(3-Chloro-phenyl)-4- [2-(4 c:ya?c?L A

acetyl am nq n n - QX0

et o ok oRIERAE AL ol kB RIS o M o

2-[4-{2- [ 3-ZB-[2ufd~ Ammm@teylwarmewﬁﬁ {fhelligrojphandk Srinpthl-2-Bxee | idiszqpapriyil3-5- met h

z’:?) 2- 20?? 3 S(r%;aﬁ% fe?é%?%%ﬁ%iﬂﬁhﬁd’e & B NPz - ol R -BREHT) SRety B3 s-

acet yl am nohlophehsy))-Samethyltd-ox@-[( 3l<tﬂﬂeéafbiﬁﬂr§ﬂ1ﬁpblﬂ15|9h'ét%wﬂpmn§ﬁ@3[ 1, 4] di azep

an- 1-yl | - 3-ojagpi-Adlis prenyh-a st Ps-AR8N-8.8xo0-3-(3-triflucromethyl-phenyl)-[1,4]diazepan-
1-yl]-3-naphthalen-1-yl-propionamide, e.g. (R)- 2 [(33 5R)-4-[2-(4-Amino-phenyl)-acetyl]-5-

methyl-2-oxo-3-(3-trifluoromethyl-phenyl)-[1,4]diazepan-1-yi]-3-naphthalen-1-yl-

propionamide,
- 2-[4-[2-{(4-Dimethylamino-phenyl)-acetyl]-5-methyl-2-oxo-3-(3-triffluoromethyl-phenyl)-



2-[4-{2-[4-(3- Am no- propi onyl am no) - phenyl ] -acetyl }-3-(3-chl oro-phenyl )-5-m
et hyl - 2- oxo- [1, 4] di azepan-1-yl]-3-napht hal en-1-yl - propi onam de, e.qg.

(R -2-[(3S,5R)-4-{2-[4-(3-Am no-

propi onyl amomp4/usesay| | - acet yl } - 3- (3- chl or o- phenyl ) - 5- metivb2084/0068m[ 1, 4] di a
zepan-1-yl]-3- naphthal en-1-yl - propi onam de,

N-(4-{2-[4-(1-Carbanoyl - 2- napht hal en- 1~yl.- et hyl ) - 2- (3-chl or o- phenyl ) -7-nmeth
yl -3-0x0- [1,4]diazepan-1-yl]-2-oxo-ethyl}-phenyl)-acrylam de, e.gqg.
N-(4-{2-[4-((R) -1-Carbanoyl -2- na phthal en-1-yl-ethyl)-2-(3-ch

phenyl ) - actyPEEEReh P et HhPoBhPRan R 5 o (R SIS e -

N- ( 4- { 2- (4 Dimeitpinminerneny)-aeeiilrhatetl-2-0xd-3-63-Wiflugrome s l-ghenyh-b1. fidismsran- 17- met h
| - 3- .

)[/1 4] grgzegaltr? nfp:?’i 1en ! ylgrogiona{nide henyl ) - 4- nor phol i n- 4- - 0X0- but yram de,

N- (48 4—[2-( Amlno -phenyl}-acetyl]-3-(3-chloro-phenyl)-5- methyl-z-oxo-f'll Aldiazepan-1-yl]-3-

€. g.

Ln(afﬁ |7R) 411€abﬁ}1alén 9o BrpRMAme a8 2l &8, sR)W-[28 5 Mido-ghdrin b 8-@heny | ) - 7-

[ 1, 4{d| azeﬁQWrolP'iﬁ"}’|3'§ WBY'&WT[? 415’Ff’éﬁ|94rb‘1'M]]'%PBWB?'P'WZVI‘9'T°P@I‘6WIS‘—%ut yram de,
- N-(4-{2-[4-(1-Carbamoyl-z—naphthalen -1-yl- ethy!)-?—methyl ~3-0x0-2-(3-triflucromethyl-

N (4-{2-[4 p%%ny‘?)aﬁ 4?&%%:]3% 1-yﬁgbt§xgaeltheyr} pjﬁeXyl)-succ%ar)nIc ac$d3e%hho(£l%2~? Bgr}}%) 7-meth

yI 3- oxo-

[ 1, 4] di azegR)-1iCatbhmayl@xeaphtialehi-yMHathyiH7imedthy>aoed-(3peiflgatomethylyphehyl)-yr ami de,
e.

[

(gs % 44 ft‘lﬁjazipa& KhRsye-e Yl RBRMASHESAMIG Peldy 1y 1 ) - 2- (3- chl or o- phenyl ) - 7-

net hyl - 3- 0xMiN-{4-{2-f4-(1-Carbamoyl-2-naphthalen-1-yl-sthyl)-2-(3-chloro-phenyl)-7-methyl-3-oxo- _
[1 4]di aze%ﬂ]di‘az)éﬂ;eln-?y@é%x@%ﬁ%%h@r%% dinamni0 %8s 8! 044 Ss Fryh Ry am de,

2-{ 3- ( 3- ChiGarbamoy Ayiaphitialpr2 (Rethl-Bdphlploeheny)) dowtipl- B-aBosihekipremneterl- 1, 4]

dl azepan- 1- ropi onam de, e.
(R)Zzp{(ss% %ﬁy}gﬁ%ﬁ '29”"%’?‘3;]‘"&% b plz ( 2- et hoxy ’

phenyl ) - acé¥- -ﬂzlsih-@@rt;amoxl R@P"Wlaieﬂ-ﬁ'v‘aeé@fb)a%(%cmwPBelM)p?'rtl'ﬁﬁ'leﬁmlﬂ"yI propi o

nam de, 1,4]d -1-Y1-2-0x-ethyl)-pheny))-succinamic ecid, &.g. N-3-2-(2S TRV4-((R
2-{3-(3- Chl[orlolazepan 31] -0 X}p y)su '?1 lCl od, e.g. N-(3- [( ) ((2)

di azepan- 1 Qﬂf@amfad ﬁd\@ﬁ?’fh%lP'é'ﬁ'Y!:Q‘WD'BT(%“SF‘BWaQHeHﬂ)'T'@“Qj‘Y'-g-OXO-ﬁ 41dlazepan- -yI]-
(R)-2- {(38%%5&%@%25%%%%%4 [ 2- (4- met hoxy- ph ,
o) ACC Y BT Ao el famting) pheny ace -3 (@ ehloro pharbi.5 methyl 2o P OP' 0N
2-14-[2-(3 [gh]diarzepéh-@u -Braphtpaenly)- Fl@ﬁi@hé(mlbe.(&g ((By-2{38sR)PhEYI(2- ARt hyl - 2
( %(02 % %sg]ag@égﬁ p%\g CBWE%%Q-CR%TO Shenypf 5—n[?ertl%ﬁ '29or§<%rﬁ gfd’lazepac’n 1-yl}~3-

met hoxy- phamphthalandtw-biopioBan@lechl or o- phenyl ) - 5- et hyl - 2- oxo-[ 1, 4] di azepan-1
-yl]-3- na
214 Acet iU B s BRER B By SRSt e S apey o
-yl ] - 3- napht Aldizzapdn-{yil-3mapithaasitiviipropiengmide, e.g. (R)-2-[(38,5R)- 4—{2-[3 (2-Amino-
(R-2-[(3s, ; -
[1, 4] di azepag%?%'@%gwgaﬂéﬁg%&% W%l orﬁ%tﬁ?tg'wol[ not an‘lg pect the
present i nv@npbih n"drmmﬂ@@a@!d@orrpound of formula | which is a conpound of
formul a Cl_ L@l Ainofropioryfdmitd) JRERT-actyl}-3-(3-chloro-phenyl)-5-methyl-2-oxo-
[1,4]dlazepan-1-yl}-3-naphthalen-1-yl-propionamide, e.g. (R)-2-[(3S,5R)-4-{2-[4-(3-Amino-
propionylamino)-phenyl]-acetyl}-3-(3-chloro-phenyl)-5-methyl-2-oxo-[1,4]diazepan-1-yl}-3-

-[1,4]

naphthalen-1-yl-propionamide,

- N-(4~{2-[4-(1-Carbamoyl-2-naphthalen-1-yl-ethyl)-2~(3-chloro-phenyl)-7-methyl-3-oxo-
[1,4]diazepan-1-yl]-2-oxe-ethyl}-phenyl)-acrylamide, e.g. N-(4-{2-[4-((R)-1-Carbamoyl-2-
naphthalen-1-yl-ethyl)-2-(3-chloro-phenyl)-7-methyl-3-oxo-[1,4]diazepan-1-yl]-2-oxo-ethyl}-
phenyl)-acrylamide,



e.g. including the compound WO 2004/ 065382 PCT/ EP2004/ 000514 -g_ \ C

HZN* O O N CH3 PREP In another aspect the present invention provides

(R -2[(3S,5R)-4-(2-Benzol 1, 3] di oxol -5-yl -

acetyl ) - 3- (W aiol/osses2phenyl ) - 5- met hyl - 2- oxc- [ 1, 4] di azepawclapbdosGoosapht hal en
-l -yl - propionam de. |If not otherw se defined herein - al kyl includes

| i near or branched (C, .e)alkyl, such asg(Cl.4)alkyl, e, g. (C _2)alkyl,

i ncluding unsubstituted or substituted alkyl, e.g. alkyl substituted by
groups which are conventional in organic chemstry, e.g. hal ogen OH, NH2

o, e o B LA b B )
]g ialrJ gz Opr gﬁﬁhﬁ]diaaepdne'l —yl]-R»pko-gﬁwl}rpherm)eQ‘ mppbblin- 4—ﬂFBon-bmWhmg;bne 'nNJr(érQ‘iésl or o
or "CChi or 0 IZSTRIMARPrChbovE fepritR. Py A B oGP Hen A EEHER ot

am no subst1 ﬁkltaé@ﬂmy'l-yfI-ZPXQ-PﬁWWhaﬂﬂl)rf’omOWh?lmi4-Y’)"a®>nybtéYfﬁm&eand am no

bsti t ut g A ‘
Su gg'et ﬁegql« p:yz &b(ga rcagbxa;%z hw 1 gqcaoh yi)- ile’:vémo-:bhéfﬂzl) RrfelReBx@t oS

Car boxy ( G ARIB7PRaY bR s oSy )k 10K PRaTRB DT DU RGeS ol

(C13) al kyl g fzstm;at C@af’ohﬂio?@ﬁéﬂﬂﬁdl@m’ y1-eiyl)-2-(3-chloro-phenyl)- 7~methyl—3 oxo-

het er ocycl y car bonyl g01 1 wher el n -f'%t erocyclyl has 5 or 6

ri ng menbed&4kiRgenan 2w, %?’@r"ePfaﬁfaﬁ'“ﬂ ubyranpigde.er oat ons,

f] elt ected }‘-rzia{m(fal,clr%éo@h%r@:)mf [Qr(almhethdw p(ﬁenm-zﬁ:etyl}lmﬁétﬁ?llzldio-[@M]diéﬁep?ﬁlgly{}y| y
eterocyc es heteroc n n 0

het er oa%/or’r)é @Bﬁ@tﬁ" 'GYITPFQH‘HWQ"}(% \é§ E‘%r%%}g‘?’ 38%'(%CH9 geﬁﬁgﬁ éf c and

ﬁ; ?gtrag ; foh%enppanelws-rrngthgtrz -oXesl grdiasepby- - éﬁr}?napgtrﬁiemng p\’ﬁ}:ﬁfhﬁfrﬁd@nd 1to 2

pyrim di n;}sz {E%gﬁwm Pﬁ%‘?yﬁ]ﬁigb ?c%&ﬁ?’é’#‘g" aeceé'l] %Yd'ﬂétﬁw 8’3’% ?(%f%epi%-? gpyl

te g4 Ehtenyla nanhtfmlmt—‘eyi-prmp1¢nahadeeecmﬁ)l-@{(3s E?MB@CEIow—p?&nwl)-ﬁg{Z@nﬁ?g%-ggd I
0 eter I .,

PCT/ EP2004%%88‘§%1&%]%8%8$§| G @‘rﬂ&azei%a'ﬂﬁ ﬁﬁvﬁ@%&w y ﬁr?e‘ﬁ)%err?"g’q‘ggnd 2

Bet er ozit gnﬂ-[éd&é%@bbrtf-ﬁmtmxy@heM)eﬁcety&lbiﬁ -{8- clbcerwpb(:wl)symett?ybzam-y 1,

i ol i - LyfezEparkyfid-aphinBei horcpieh ot b 57 )2 @S G Hore g

conpounds dﬂeth@wmheayl) acqtyA] (3-($-ripro- mw»—smm -groéo-fibfld IF-'|'4%l-’f*3t"le1*)it @si gnated as
" conpound( SaphthaleAGAbHpRBAanis, the present '

- 2-[4-Acetyl-§ -(3-chloro-phenyl}-5- methyl-z -oxo-[1,4]diazepam~1-yl}-3-naphthalen-1-yi
propionamide, e.g. (R)-2-{(38,5R)-4-Acetyl-3-(3-chloro-phenyt)-5-methyl-2-oxo-
[1 ,4]dia’zépam-1 -yl]-3-naphthalen-1-yl propionémide,

In another aspect the present invention provides a compound of formula | which is a
compound of formula

Ci

AN { 0 o
NN 7
NG} ©

e.g. Including the compound



i nvention". Each single substituent defined above in a conpound of the
present invention nay be per se a preferred substituent, independently of
the other substituents defined. A conmpound of -the present invention

i ncl udes a worzpewoassean any form e.g. in free form in BdEEd064006514 2 sal t,
inthe formof a solvate and In the formof a salt and in the formof a
sol vate. A conpound of the present inverdion in free formmy be converted
into a corresponding conpound in the formof a salt; and vice versa. A
conmpound of the present invention in free formor in the formof a salt
and in the formof a solvate may be converted into a corresponding
conpound in free formor in the form i salt in unsolvated form and

vi ce versa. In another aspect the pré mfénti on provi des a conpound of
the present invention in the ofobnlof a—=alt. A salt of a conpound of the

N

present invention incl uqﬁl a/phar efitic 6I y accep able salt, e.g.

including a netal salt or?2 CI ad t|o salt. ‘a-l]saltsincludefor
|

exanpl e al kali or eaptt Ik aC|d gdit i on/sa ncl ude salts of a
conmpound of formula @. W aci ) 7 307d° trifluoroacetic
acid, hydrochloric ac A conpoun of ne pres ant/ i nvent iedgr MRy exi st in

the formof isoners agfid W xtures thereof;® e.g. optical isoners,

di ast ereoi soners, ci? ans isonmers. A corrpound of the present invention

may e.g. contain asynyeefic carbon atons and may thus exist in the form of
di ast ereoi soneres and m xtures thereof or enantiomers or m xtures thereof,
e.g. racemates. For exanple the groups Rl1, R3 and the group naphthyl net hyl
i n positi on anofhar aspeohipe presenifinvehtiomproedeés (W[(B&.SRM{(Me(nR)H 3dioxolb-gthe

(S)-confi [ LG al .the

napnt hyl mosteprEftiefortpnbilfi- i S0 et etn S SBRIERIIE e (-
confi guratwronlomdﬂ?, isin the (S)-configuration. Isoneric mxtures may be
separated as appropriate, e.g. according, such as anal ogously, to a nethod

as conventl onal , to obtain WO 2004/065382 PCT/ EP2004/ 000514 -11 pure
i somers. éowwﬁﬁdieﬁﬂﬁ@(hqr@ﬂ i ncl udes a conpound of the present invention

In any i SONRY reiuties me%ﬂgr brncHaY (C&W 'sﬁcﬂ§<(04.4)%1kylsb@' @&L) aﬁ?ﬂﬁcﬁﬁhﬁt' ons

apply in relation to starting material's exhibitin | someric features e.g
anal ogous| yungybstited ax %@Sgﬁﬁsé'kyhﬁy@ E'BY{ﬁBQﬁﬁ'HJt%@bﬁerW'H@F @qerpoméen@onaém
corrpognd Ofor’géhﬁcaﬁé?ﬁgtﬁi elg{meregerproﬁ 'M-léobﬁalo@]@)ﬁﬂtyle? as appr opriate, e g.
accordi ng, n nven n
speci fi ed h@'@ﬁlw?'néya‘g Eﬁ%(%ﬂﬂﬁlgyll %1%5%3@0@613@%? gnhé 96&‘&';)‘5?%’8‘“ one
ﬁccordl nlg, ﬁr@orﬁ halgbmgyie $ang) preserd innié B g@mmpmvamlyooag or as descri beﬂ
erein n anot er resent. invention provid 0 or the
prepar at i onﬁal f9eq | %Lf%%glﬂﬂr& %ﬁorghlgoglp igdye-g- hvgﬂt °cb(5?FB?’| @gfhﬁgﬁﬁf’@a‘?{tl ng
a conpound eflorbormula O O Ra

- amino includes unsubstituted and substituted amino, e.g. amino substituted by
(Cs0alkylamino, di(Cq)alkylamino and amino substituted by acyl,

- acyl includes acyl, having 1 to 12 carbon atoms altogether, e.g. carboxy(C.4)alkylcarbonyl,
such as carboxy(Cs.a)alkylcarbonyl, amino(C,.4)alkylcarbonyl, such as amino-
(Cig)alkylcarbonyl, (Ca4)alkenylcarbonyl or heterocyclylcarbonyl(Ci4)alkylcarbonyl,
wherein heterocyclyl has 5 or 6 ring members and 1 to 4 heteroatoms, preferably 1 ar 2
heteroatoms, selected from N, O, S, preferably N, O, e.g. piperazinyl or morpholinyl,

- heterocyclyl includes heterocyelyl having 5 or 6 ring members and 1 to 4 heteroatoms
selected from N, O, S, preferably N, O, such as alicyclic and aromatic heterocyclyl, e.g.
heterocyclyl having 6 ring members and 1 fo 2 heteroatoms selected from N, O, e.g.
piperazinyl, morpholinyl, pyrimidinyl,

- aryl Includes (Ce1g)aryl, e.g. phenyl, and (Ce.ig)aryl, e.g. phenyl, annelated with heterocyclyl
having 5 or 6 ring members and 1 to 4 heteroatoms selected from N, O, 8, preferabiy N, O,



HZNNH / \ Il R wherein R and R3 are as defined above, with a conpound
of formula 0 HO/ IlIl Rz e.g. in a protected form e.g. in the presence
of a - condensing agent, e.g. a carbodiimde - a base, e.g. an am ne, such
as di i dopr oyyplzeadvgsiam ne or di net hyl am nopyri di ne, in orgameoa@oysent, e.0.
pol ar organi c sol vent, such as N, N-di net hyl formam de, optionally
deprotecting, and optlonal ly further reggting, to obtain a conpound of
formula | and isolating a conmpound of forrmula I, OR B) reacting a
conmpound of for mul a WD 2004/ 065382 PCT/ EP2004/ 000514 -12 Br OOO H2N N

N pi IV T ere R2 are _as ne above tloaIIy
subst it ut eoe% fyg?a%%gdne@ggsgp Qﬂ’sﬁ? “(tﬁ;\% Iﬁ?\r})%\@%é?’ﬁ

denot es an mmr&)momuqr, beneai(1,8)divxali-ig, qﬁm(JIm:ﬂ)/l qmnﬁhrémy%umolmgr-ﬁpnbers and
l1to 4 hetero.’fl gm; selected fromN, O, S, e.g. in the presence of a

catal yst, el 'ﬂ’( Ph3) 4, to obtain a conmpound of fornmula | wherein R3 is
phenyl substltut ed by optionally substitut ed phenyl or aromatic

het erocycl y 4 cted
From N 0, A RELE roniadl bpuie S ENE B ek oM ERCELABERISL T
reaction niset amdal anarg;bereb'mﬁm s}engf@tegcqs Gorquyu@(smf (eccardingrin) dha present g.

| ncl udes pRGOYibyS BAGH dihdi E&sﬁ%eﬁﬁe@zﬁé@ﬁo e Eorﬁﬁﬂdﬁgut B gﬂ@sq@i gybﬁﬁ‘?ﬁd by an
ined

appropriate protection %H .g. Inc tert- car
whi ch pr ot 8aY P Berdgedise ?C‘Eébﬁt'&?ﬂt/é‘tﬂiea?ﬁd@ﬂf)‘rféém other sbstiu
formula Il with a conpound of forrmula IIl to obtain a free am ne group.

Further reacting . L . . .
A compound of the present invention includes a compound in any form, e.g. in free form, in

the form of a salt, in the form of a solvate and in the form of a salt and in the form of a
solvate. A compound of the present invention in free form may be converted into a
corresponding compound in the form of a salt; and vice versa. A compound of the present
invention in free form or in the form of a salt and in the form of a solvate may be converted
into a corresponding compound in free form or in the form of a salt in unsolvated form; and
vice versa.

in another aspect the present invention provides a compound of the present invention in the
form of a salt.

A salt of a compound of the present invention includes a pharmaceutically acceptable salt,
e.g. including a metal salt or an acid addition salt. Metal salts include for example alkali or
earth alkali; acid addition salts include salts of a compound of formula | with an acid, e.g.
acetic acld, trifluoroacetic acid, hydrochloric acid.

A compound of the present invention may exist in the form of isomers and mixtures thereof;
e.g. optical isomers, diasterecisomers, cis/trans isomers. A compound of the present
invention may e.g. contain asymmetric carbon atoms and may thus exist in the form of
diastereoisomeres and mixtures thereof or enantiomers or mixtures thereof, e.g. racemates.
For example the groups Ry, R; and the group naphthylmethyl in position * in a compound of
formula | may be in the (R)- or in the (8)-configuration, e.g. including mixtures therof.
Preferably the naphthylmethyl group and R, in a compound of formula | both are in the (R)-
configuration and Rg is in the (S)-configuration. lsomeric mixtures may be separated as
appropriate, e.9. according, such as analogously, to a method as conventional, to obtain



e.g. includes alkylating or acylating such am ne group as appropriate, e.g.
according, e.g. analogously, to a nethod as conventional. In an
internediate of formula it or of fornula IV (starting materials),

functional vW@owpe¢s3sX present, optionally may be in preceatreshsdesn or in
the formof a salt, if a salt- form ng group is present. Protecting groups,
optionally present, may be renoved at agq.appropriate stage, e.g.

according, e.g. analogously, to a nethod as conventional WO 2004/ 065382
PCT/ EP2004/ 000514 -13 A conmpound of formula I thus obt ai ned may be

converted ’ﬁ'&g I ﬁﬁ,gmq!ﬁ

formul a | F)'lé'géttgo I ne ree ?’o?‘ﬂ%oﬂa eg‘éggvg&% @Jég@nsta t o orrpound
of fornul asomegmﬁormamlwemsléomempm er aspect the present invention

provi des s IRMHEAL ahely R1bRtb tovttﬁf.ﬁqﬁataﬁae% ngisBdic Halsied gabove
and - a conpound rein and 1% are i ned as above
e.g. usef @PEIQSOWW%'H@@"%&OWW the production of a conpound of the
present invention. The above reaction A) is a an anmi ne acylation reaction

and may be carried out as approprlate e.g. according, e.g. anal ogously,
to a met hdty £8MEeviASInsEidied| negRin. £0- ALopPPWter thruprepent mmet%m% beeacti on B)

I's a crosprésa ampt@ﬁ@tel e, Qdflﬂrdﬁﬁ){ etgema%gdugtgl 184 méhiod 89 BSBAicREE .98 - J

0T 1 S eSS e B B o R S e

i nvention aaaldgouslyt, & argtates cofventisralibead desaiitddInéreimay be prepared as
appropriate, e.g. according, e.g. analogously, to a nethod as
conventional, e.g. or as specified herein. The conpounds of the present

i nvent i on leahothertaspedt dispreser anvemtool ppajideala proaese far itkesprepargtiorbef 2 medi at i ng,

such as inhihiting, ' - 111 CAM 1, LFA-1/1CAM 2,
LFA-1/1 m&?@ééﬁdﬁ(ﬁﬂé %ﬁ%ﬁ/ﬁd_{v\ém{%ﬁera h 'Ths and thus mediati ng, e.dg.
i nhi bi ti ngh)ireddtingrampinpeyndeofdormata i ndicated in in vitro and in vivo TEST
SYSTEMS herein and are therefore indi ed fer therapy. A In vitro TEST
SYSTEM (Cell free assay) The assay /et § the binding of soluble human
| CAM1 to i mmobilized human LFAHS FA- purified fromJY cells, a
human | ynphobl astoid B cel | -1+ i noanHl nity chromat ography
anal ogously as described by B J. (I munol;; 148, 2654-2663,
1992. 1 CAM 1 npuse Cx fusion\p e| n (ICA )NLS produced using the
bacul ovi rus system as descrimped\by Weitz-Schmtdt et al., Anal. Biochem
238, 184-190, 1996. Purified is diluted 1:20 i n phosphate buffered
saline (PBS) containing 2 mv A2, pH 7.4 and coated onto mcrotiter
pl ates (Nunc) at 37 for 3 hours Plates are blocked with 1 % heat-treated
bovi ne serwherein RuanthR; arepsdlefiggd gboyewith axgonwpond ef foood by a washi ng step
using PBS, 2 M Myd 2, 1% fetal calf serum pH 7.4 (assay buffer).
Compounds of the present i nvention (10 mM solution in DVMSO) are diluted in
assay buffer and added to the

wo—{

it
Rz
e.g. in a protected form,
e.g. in the presence of a
- condensing agent, e.g. a carbodiimide
- a base, e.g. an amine, such as diidopropylethylamine or dimethylaminopyridine,
in organic solvent, e.g. polar organic solvent, such as N,N-dimethyliormamide, optionally
deprotecting, and optionally further reacting, to obtain a compound of formula | and isolating
a compound of formula §,
OR
B) reacting a compound of formula



WO 2004/ 065382 PCT/ EP2004/ 000514 -14 plates. Biotinylated reconbi nant
|CAM 1 in assay buffer (6 g/m) is added and allowed to bind at 37 for one
hour. After incubation, wells are washed with assay buffer. Streptavidin-
per oxi dase wol2004mes382 5000 i n assay buffer is added and igrguhab@modses 45 mn
at 37. Plates are washed wth assay buffer and

2,2' -azi no-bi s(3-ethyl benzot hi azol i ne- 61§ul fonic acid) diamonium salt
substrate solution is added to each welI“” The reaction is stopped after 20
‘minutes and bound ICAM1 Is deternined by nmeasuring the optical density at
405 nmin a mcroplate reader. In this assay the conpounds of the present
invention exhibit activity, e.g. the conpbdunds of the present invention

i nhibit adhesion of LFA-1 to ICAM1 wit IC50 < 50 M preferably 0.05
to 50 I.N. The conpounds of exanples 1§ 14 are preferred conpounds of
the present invention and show | CB0 ed of 0.43 or 0.09 M
respectively, in this assay. pri sé ngly found that conpounds of
formula I, wherein R3 is sub enyl /7~ show hi gher 1C50 values in
such LFA-1 in vitro TEST &% ds of formula I, wherein R3 is
unsubsti tuted phenyl. B. STEMB Al | ergi c Ilontact Dermatitis
(ACD) Groups of 8 femal e dVRk T 5

with 50 | of oxazol one ( acetone) and challenged with 10 pl of 0.2%
oxazol one on the inner s acey, of the right ear 7 days later. The

unchal  enged left ears ser ﬁa as|normal controls and dermatitis is
evaluated fromthe individual g fferences in auricular weights, which are
taken as a neasure of inflanmatory swelling 24 hours after the chall enge.
Der mat i t i syHefei® Rabhd@Re8re dsticfifsd aboRe dvithQiM dpBibnally eutRditutdd @riRitihd Of PHRAGa ar e
treated with the test con‘t)ounds orally (2 hour}@ter chal l enge), the
controls are treated sinBl@My with the vehicle @ bne. For oral

adm ni stration the conpounds are admnistered in an oil in H20O emul sion. .
The data of the test- ot he vehicle-treated trol grQups are
statistically anal ysed NOVA Vol | oned by Q (CHy, t est® (nor nmal
distribution or data) o~y H and U-test, respg ely. When adm nistered
p.o. at a dose of fromO0.03 to 30 ny/ kg, the conpounds of the present

i nvent i on whehéihAtdehbies ehiacirhaticiheterquiyelgldiaving &l(h=t) gr 6 (i) riag meththenadrid 1 .  For
exanple, ¢ f I as an inhibiting effect in this assay of
>30% when a'ﬁ?’#?@?’g%&?%ﬁg&"gﬁ}égdose of 0.03 ny/kg. The conpounds of the
present i revgrin therpresence hba edtalysl, @ggat{PBok)4 o be useful in the treatnment of

di i i i . i [ y d
e g S Tl AR B O s

. (=)
involved in ce
pr ef er abl yphany fon pramgtic heiemayeyithaviey 2008 rog sesierGMUERRA0EIg0aBNS selegsd of

|1 anmat Qo ROBS! &\ Soiate SEufl STBGAE, RSOt LPHATT Wb RA RS, Bxampl s
e skin (ps

are inflammatory injuries-of t oriasis, eczemms, urticaria,
acne, pyoderna

An optionally protected group Ry of formula il e.g. includes phenyl substituted by an amine.
Such amine may be protected by an appropriate protection group, e.g. including tert-
butoxycarbonyl (Boc}), which protecting group may be removed after reaction of a compound
of formula 1l with a compound of formuia Il to obiain afree amine group. Further reacting
e.g. includes alkylating or acylating such amine group as appropriate, e.g. according, e.g.
analogously, to a method as conventional.

In an intermediate of formula Il or of formula IV (starting materials), functional groups, if
present, optionally may be in protected form or in the form of a salt, if a salt-forming group is
present. Protecting groups, optionally present, may be removed at an appropriate stage, e.g.
according, e.g. analogously, to a method as conventional



gangrenosum sun burns or toxic epidermal necrolysis), lung (adult
respiratory distress syndrone, COPD), kidney (acute/chronic
interstitial/glonerul onephritis), liver (acute/chronic hepatitis,

gr anul onat wus200i/6682es), cardi ovascul ar system (i schem aérepsiiamsan
injuries, shock, arteriosclerosis, vasculitides), eye (conjunctivitis,
keratitis) or gastrointestinal tract (ggohn's disease, ulcerative
colitis). Exanples of allergic conditions are allergic contact dermatitis,
at opi c dernatitis or asthna Rheumatoid arthritis, nultiple sclerosis,

et e, 1A cortiing B maaT iR P iireh iy i asetetﬂeﬁﬂﬂeaa%h" R
E(‘i'nljf’f?oﬁé‘ “"“ﬁgﬁ}g”“@"g:“!"’E“;mg;jﬁﬁi“ﬁ'!‘é?ﬁm o oo e naed T or
o] r& d

preventlon iy I’E] ection of alto- or xenografts,
transpl antation, host vs. graft or graft vs. host diseases, for the

t reat ment i ! g netastasis of neopl astic or
cancerous g%gmﬁ%@sﬁéégﬁ%gﬂeﬁﬁﬁ@nﬁdﬁ? Mﬁqegctl ous di seases. Treatnent

i ncl udes- preotsnound of fornida HovhetaimB: @7d Rease gs defined abavemniéion may be
prefer abl . diefidélind Bf ol hAa IVTSHerdi{ RPSRIRATE Befindd I8 WEBIT d arthri tis,

i nflammatory b di sease |sease ul'cerative colitis),

(syst eni c)e-§-Hse% a5 plenandiples thwe?ﬁcaoraefrmmnqune of #p pepsent Invaplien.om
rejection after transplantation and graft vs. host disease. In one
preferred aspect t he conpounds of the resent i nvention are useful in the

treat ment THE/@PQVR HARTATHA) i¥ A S4B a8URe ac@aa reReiaRagineRyhe tarad At agr  of

i nfl ammat cup)brcsi:heteas @Saccrdihg, eRS @ﬁal@%ugy,% aaﬁamcpasd@fnvatﬂohala:r a8 d6dtriBsd
rheumattonr:}tﬁ |t|s ui red dosaevvlll of course

vary depe 4ig abRue W@g@r@ IS Qﬁfﬂsﬂf;%‘tp?%q feéﬁ{""t 'B%Yr[ﬁ?ﬂﬁ edout8Rdi tion to

be treat ecbp@mﬂmhﬂeee ef haotdirde eigr ecklodonsigdnammihod anddneéntiohalioy as desdribed ar e
i ndi cated ;t o .be obtained systemcally at daily dosages of a conpound of
t he pr esem®$fvention from about 0.1 ng/ kg to about 100 ng/ kg body weight.
An i ndi cat/ety codpplind desediozd hereihheg. Iamogmoumhaﬁ"thda presentdgnvehtivreansl, is In the

range fro t. 0,00 t o about
6, 25 ng/k%t%m&ﬁ\/tgsnég%dlé) ng 3’ ch%a ée,r?d e@@g%lﬁét,e' ?r% gl&glr%lé ses up
to four tiamakgaushgyo armathrpdrastca:merﬂlomahe GAOT 26 SpaifieE 38RIPCT/ EP2004/ 000514
-16 The conpounds of the present invention nmay be adm ni stered systemcally

or topically, by any conventional route, in particular enterally, e.qg.
orally, e Tthe dompokeds of the @ﬁserﬁtﬂvev@t@n@%h!bwqi@ahieaharm?ﬁlmai propertigs, €.y byhe

form of %é&tétﬁtgugﬁg?% HHBHAEE HeSacity OF EPADTncRM-f LFA. MR ?QIFA@IIIC%W@%' tory

form Percufane nistration via patches ivery systens may
al so be a gosHipM ‘F‘@Cﬁ‘%'Oﬂ‘ﬁﬁ“dﬁF'@ﬁ)WW‘%f‘iﬂgse-ﬁr‘“F'P@H@ w@ﬁlm@tlorames idlsatedes .

For topi cah jiiifo afd B vivo TESTOS PETEMIEThétb Mldng bk thefefork fHicRIER foﬁtﬁéﬂag} actory
results may be obtarnéd wth local adm nistration of a 0.5-10 such as

1-3% concentration of active substance several tines dally e.g. 2to5
tinmes dailX. Invitro TEST SYSTEM: (Cell free assay)

The assay determines the binding of soluble human ICAM-1 o immobilized human LFA-1.
LFA-1 is purified from JY cells, a human lymphoblastoid B cell-line, by immunoaffinity
chromatography analogously as described by Dustin ef al., J. Immunol. 148, 2654-2663,
1992. ICAM-1 mouse Cxk fusion protein (ICAM-1) is produced using the baculovirus system
as described by Weitz-Schmidt et al., Anal. Biochem. 238,184-1980, 1996.

Purified LFA-1 is diluted 1:20 in phosphate buffered saline (PBS) containing 2 mM MgCl,, pH
7.4 and coated onto microtiter plates (Nunc) at 37° for 3 hours. Plates are blocked with 1%
heat-treated bovine serum albumin in PBS for 2 hours at 37° followed by a washing step
using PBS, 2 mM MgClz, 1% fetal calf serum, pH 7.4 (assay buffer). Compounds of the
present invention (10 mM soiution in DMSO) are diluted in assay buffer and added to the



I n anot her aspect the present invention provides a conpound of the present

I nvention for use as a pharmaceutical, e.g. against diseases as indicated
above, such as rheumatoid arthritis. For pharmaceutical use a conpound of
t he presentwo megodsssan | ncl udes one or nore, preferabl yprongr2090G9unds of
the present invention, e.g. a conbination of two or nore conpounds of the
present invention. In another aspect thg _present invention provides the use
of a conmpound of the present invention for the manufacture of a

medi canent, e.g. a pharnaceutlcal conp05|t|on for the treatnment of a

di sease as, i ndi cated above e of diseases nediated by LFA-

1/ | CAM 1, PEI@A @'Pi"tﬂﬁiﬁdzfecﬁrﬁb!"i?tll%@wﬁ@?sq}’@ﬂﬁ?ﬂ@wrﬂl) Isradded and glioweddo o

agalh nst b':ia laEB7PEbIOENS HUB FRE Moulitibe VIS araRbhbd ?mﬁ a%ay%g@ﬂ E{ﬂte';ﬁtﬁ\gé#hs eases,

such as aut oi SO or, .r heumat Oi

orChe rti oberpaRsTH CADBE sehk Sy IEHACRR b e IS b dp IS ot Pites

phar rraceuareoaeéshe@wmassaymnﬁmmrz $4al|go«b|s(3;@tmabemtﬁm‘zolirtee6 BilRARRCid) nvent i on

| n association wt st 0 ceutic X i ent,
ol Aamatonitin: SR so Bl P ARSTS Sir 58 e 13ehigRE Fp@?iaﬁ%%ﬂder :

d| 5| nt egr amrmt& arfdl bwond IGAN-i 9 detesnindd byrmezsnting thewgtica demsity stwiS renar s,

fragranceﬁ_“cmﬁétgl]s%d\é?t I ves, stabilizers, wetting agents and/or enulsifiers,

sol ubi li zers regul ating osnotic pressure and/or buffers. Such
corrp03| t i bribisrmayaydbe campdunds of the paesentiovantion exhiit amti‘aﬂyoggu&nlayzpmpmrals wet hod

Convegne Cp‘?%"s'aelnt mserﬂlon Mﬁd&hggo@o féquﬂﬁ Mﬂ?ar‘? fce g ot E%?%rélﬁﬂ . wth a

phar maceu acce e excCl .a carri Uni t
dos age f o006 td 5@ pllc &he emj'mnaunds Dmxamplevm 2@@44 @%ﬁﬁi&rf@@fbﬁﬁ@ﬁﬂébﬁﬂﬂS 14 -17

contain, for exanp fr om aho 1 100 f r om about
000125 mafRRg aRtTtand FOWECG ety br 193 5P B Al resBedyBl i Bidnsas o . 1
ng to aboWe Hké soprisihgls found it wonipadnds lobfommeta &rvherein B s suibstitiibe phenypounds

of the pr ng. | nt j.p . DA ' a

phar maceueToeneht{Ee B PRt FrATh SO TRST Vs EN feh ShMbine® of ormval s ¢
or in frewhérimRsis opsubstitatekdyphenylt he form of a sol vate. The conpounds of the
present invention in the formof a salt exhibit the sane order of activity

as the compounds of the present invention in free form optionally in the
form of aBsol inatieo TEST SYSTEM: AllepubcContaet Peramtitis (AGDENt i on provides: - A

LA 11 | CARFIPe e RTATBAY TaFS £ e RiFRion trs REV e hdsen G0 EEh ag
i ndi cat ed oRdpeltBe (2% celen) aad chanemg@edvumﬁ 0360 2% xbrBsHe, onihié ﬁhemjﬂae@l
O oS T BhE Bl e g aBbitiof oS G5 kel PO
i ndi cat ed daiwmtitls iseeveluated filoantha traiividualdiffeergies irpsuricalat welghmnmm aeaae& e.g.
as indi catagg n?e%%\dl% 'of mﬂgmrr%?c% S\%ﬂ r?g 2£?I§otupsn?ﬂer H& li'mgﬁen% rrﬁ[art} sl, 11':5 le\slaluated
in test- and control groups. The test groups are treated with the test compounds orally (2
hours after challenge), the controls are treated similarly with the vehicles alone. For oral
administration the compounds are administered in an oil in HzQ emulsion. The data of the
test- and the vehicle-treated control groups are statistically analysed by ANOVA followed by
Dunnet T-test (normal distribution or data) or by H and U-test, respectively. When
administered p.o. at a dose of from 0.03 to 30 mg/kg, the compounds of the present
invention inhibit the elicitation phase of allergic contact dermatitis. For example, compound
of Example 14 has an inhibiting effect in this assay of >30% when administered p.o. at a
dose of 0.03 mg/kg.

The compounds of the present invention are therefore expected to be useful in the treatment
of diseases or disorders mediated by interactions of LFA-1 with its ligands involved in cell
adhesion, migration and activation. The compounds may be preferably useful for treatment



in a subject in need of such treatnent, which nethod conprises

adm nistering to said subject an effective anount of a conpound of the
present invention. For such treatnent, the appropriate dosage will, of
course, vamo rhepesssizng upon, for exanple, the chem cal postkusiessvoshat he

phar makoki neti c data of a conpound of the present invention enployed, the
i ndi vidual host, the node of adm nistrafsion and the nature and severity of
t he conditions belng treated. However, in general, for satisfactory results
in larger mamuals, for exanple hunans an |nd|cated daily dosage is in the

f \ t 0.01 t, 1.0 .g. f b 0,125 [kg t
about 15,"§?'ﬁ%%at°woqm&ﬂ oot dispasenr biip e YRe08 AP BR Aoni ont |y
adnmi ni s'é errflainﬁhtvi'y injuziep bithe skin (pootisks) edrepes, uticaria, how, pyodersa a day. A I
compound of the pre e nventi ona
o o "t o Bangra s Bine S b il SRl A ot bR peRbedPY B oral
adni ni st r ayridcome, (ORDY daey (ylgutelcgonic||niet‘sutiallg|gnemlonapmmsm&yen(ad:uteiomemuI ar,

subcut ano Hép %nﬁg%rﬁ‘a%"ﬁé‘ q&%:?%%eé)oﬁr&@ds&taresy&enf (f&%béﬂfaﬂg?erﬁ%ﬁ W&ﬂ%@o us,

i ntranasa n‘stra coa
uncoat ed sMkea@noedwgﬂs.e@scuhﬂ#@d.t%lb I(@nmcuntbdfﬁgatéﬁ) eigasioislesting| tractg. i n

the f hal
bouder T SEIoRTROCES, LibpRliTe siiflo) PRIl 6 SERMoRRrS aldiag et "1 o1
drops, s pﬂa'wtlfl% atapie def@atitisronasthmay Bpeymateld pelritis Amuliplesgletpsist (Sﬂfﬁémp'&) esent

i nventi on Ry effherifsbub csjog}la@r@ﬁ%mel aa,kectara%aétgﬁwem@%ﬂéﬁ hxaaué o the

present |nvent| on alone Or in conbination with at east (0] .g. one or
nore, ot hEpmMPiads: kallavs PRERNPYideRRidermolyge Rullesa emyasthenia grgwﬁarﬁa@@mpieéam y

active agaibSmaute mea@kémndm@,ﬁg)ounds active in i munonodul ati ng regi nens
or ot her t|-|an ggg_ltor ent treatment. or. prevention of

, e.g. for th
| nf | anmat GRS CAPPRHNAGY HlecPressAtiYTIRE Mad alogPRHERR P PRAS! a8t Bd it o or
chroni c r ehreficirgctiph ofibillos or Lenoyeifie gramkplanthiion, Bmwlgaft OﬂgfﬁﬁUﬂdﬁ,st t he
present inventi i nat i an W th. cyclospor r apamyci ns
or ascony8iSAEses f?’r{ﬁ%ﬁgn?rﬁﬂﬁ'ﬁ?f%ﬁg(f@i S %’" Q'P%H?ta SQSOJVBP'B%ECW in A
cycl ospor candgroust§rd@h or &8ie A1DS andipfertiaisdised®es0- ( 2- hydr oxy) et hyl - r apanyci n
etc., cor 0 ospham de, azathioprene, nethotrexate, FTY
720, lefl TJ c?ﬁ?'%fg nclr'H%%?)Pf%’ﬁhgﬂprrycophenol ic acid, mycophenolate nofetil,
15- deoxysper gual i ne, i nmunosuppressi ve nonocl onal anti bodi es, e.g.,

ronoc! ol SR oy A R e oy R o e
i munonod mm@d azﬂw@aunﬂajnmat@rydmv&@mwgs (Goehros ﬂléeasmhlesrab\re sailiscul e
i nhi bi torgsa,tignwca @9%@3@%@%@ Eb%a‘f}ﬁhgﬁé% %El‘o éjeéti&ﬁ Y

sel ectin VLA- 4 an agoni sts tions I nclude fixed
conbi nat i FArsplantation apa orafiorsohostdiseasehar maceutical |y active agents are in

the same fosiEprelch@d aspect the cofpbtidsib EH@?rﬁenﬂ‘ﬁﬁ&xtu@ﬁﬁfé%ﬁﬂ'Htﬁ@irbé‘tn@ﬁi' ve
agent s in separate formul ations are s he sane ?yac ag% e.g. wth

i nst ruct i §hauteigimung disggsssm pGr Fhevmateid arfts. opat infammate &thi ch t he
phar maceupkgidisis)or afopic\RrgiRil Sucha@ rheumatoid arthritis.

For the above uses the required dosage will of course vary depending on the mode of
administration, the particular condition to be treated and the effect desired. In general,
satisfactory resulis are indicated to be obtained systemically at daily dosages of a compound
of the present invention from about 0.1 mg/kg to about 100 mg/kg body weight. An indicated
daily dosage in the larger mammals, e.g. humans, is In the range from about 0.5 mg to about
500 mg (e.g. about 0,00625 mg/kg to about 6,25 mg/kg), conveniently administered, for
example, in divided doses up to four times a day or in retard form.



packaged separately, but instructions for sinultaneous or sequenti al
admnistration are given. |If the conpounds of the present invention are
adm nistered in conbination with other i mmunosuppressive/i mmunonodul atory
or anti-infWameabemsz acti ve agents, e.g.for preventingpei/drt@abios@ acut e
or chronic rejection or inflammatory or autoi nmune di sorders as herei nabove
speci fied, dosages of the co-adm nistes gl i munosuppressant,

| mmunonodul atory or anti-inflammtory conmpound will of course vary
depending on the type of co- drug enployed e.g. whether it is a steroid or

P e oo P o BymPlriH S R HedeoFmbentfin el B |a§m§ﬁ>s§%raa SySerBean S b e 1 or

t he co- admnyieriveniidnatronty intpartioular eptpratiy eiga beally,\Wy. 20 & fO6H 88 Eblets or

PCT/ EP2004/ 1 C ent invent.ion _praovides a
phar maceut’ ?ggﬁ?% fo&ﬁjﬁg'bg? Watﬁtgiﬁdﬁﬁ’gg'ﬁsogel%hﬁm Fﬁ ﬁtcrqam;,eﬁrtlpgmag \QF Bher
conpri si nguppositdry forpi Rercatapaouscadniipisteativn vie pagiaas or dtheradetivdre syséespemay t he
i soases ALt BbeRbRoHE Tor rbh MR shAloh 2B e theol *OC g, © "
concomtantly or in sequence a therapeutically effecti ve’ anount of at

| east one F%P[HP[&Hﬂﬂeoé gl .Hau@hgémfmstr Mﬁ.% 'tlgby@n$ti§fac{ f;%cuterrﬁays@é:&dw

phar maceut i actlrve a Sal har naceut | cal t1ve "agent Bel ng

sel ect ed W@M@K@@F"@WWG §|0§ -1 s S'e'ffh gsrinih Gougsptratienaftastive swsaestodul at ory
or anti-i RblaaMRiea A Gld. Yoo 8dRREaie- 0- such as indicated above; and - A
phar maceuti cal conbination, e.g. a Kit, for use in a nethod for treatnent
according to the present invention, conprising at | east one conpound of

It he ltor esenh ahdtiétspsdl tﬁ@prb@en#wdnnoawm%naﬁmpmm ofltlt‘ie p;eemnﬁenmtfbr at t

east one i munosu nmu at qr anti-in mae active
hgent . ThaSRAE SABESRIRG &9 AURPH CoBarS A rdlcetbit v vk 28 emete on o
adm ni st r airtheis. i N sequence. | n anot her aspect the present invention

provi des a conmpound of formula H2Nvy- /-~ IP RRP Rip wherein Ripis
(G.4)alkyl, RRP is (C-4)alkyi or-(CH2),-Rdp, wherein nis 1, 2, 3 or 4
and R4p i Sonpbarhmteuticalenearcompoand ofitbepresent piventidn lmﬂudes;mhenytnomnnel at ed

wi th anot rb?éfefab@%nayéo%nwbﬁne B}eggi{t ir{w'aﬁ%nsé( at & %ﬂ'ﬂ%n&oﬁ of Rl or more

compounds of the present invention.

In another aspect the present invention provides the use of a compound of the present
invention for the manufacture of a medicament, e.g. a pharmaceutical composition, for the
treatment of a disease as indicated above, for example of diseases mediated by LFA-
11CAM-1, LFA-1/ICAM-2, LFA-1/ICAM-3 or LFA-1/JAM-1 interactions, e.g against
inflammatory diseases, allergic conditions or autoimmune diseases, such as autoimmune
diseases, e.g. psoriasis, asthma or rheumatoid arthritis.

In another aspect the present invention provides a pharmaceutical composition comprising a
compound of the present invention in association with at least one pharmaceutically
acceptable excipient, e.g. including a carrler and/or diluent, e.g. including fillers, binders,
disintegrators, flow conditioners, lubricants, sugars and sweeteners, fragrances,
preservatives, stabilizers, wetting agents and/or emulsifiers, solubilizers, salts for regulating
osmotic pressure and/or buffers.

Such compositions may be manufactured according, e.g. analogousiy, to a method as
conventional, e.g. by mixing a compound of the present invention with a pharmaceuticaily
acceptable excipient, e.g. a carrier and/or diluent. Unit dosage forms for oral administration



6- menbered heterocycle, having one to 4 heteroatons selected fromN, 0, S,
e.g. wherein substituents are selected fromthe group consisting of -

hal ogen, - unsubstituted am no or ami no substituted by one or two

(C A al kyl wde»206546065382 PCT/ EP2004/ 000514 - 20- - cyaaepado%odbsal Koxy, -
(C .3)hal oal kyl and R3P is substituted phenyl, e.g. one or norefold,
wherein the substituents are selected fyom the group consisting of -

hal ogen, - (C, _6)hal oal kyl, - unsubstituted or substituted phenyl, wherein
substitutents are as indicated under "substituted phenyls” in the neaning
of RAP, e.g. in the formof .a salt and/or vate. Ln the follow n :
exanpl es & ta'Pefﬁb@faﬁFﬁ)ﬁ'ggn‘aﬁb@“?&1&'&{3@@%%&% (5. Trpm 3bgut Q'Q%?@irﬂﬁﬁk%chenes
and cor r espabodt 175 deBar), ¢0d.i 005 migdo 500 Mgl sihasasy. dahd esboabt3smg bhe f ol | owi ng
ABBREVI ATL.ONS ar.e_ysed; Aﬁﬂ—l a%cet ic acid Boc tert.-butoxy-carbonyl DBU

1, 4-di azagﬂPEWﬁngefrﬁﬁ% HEE¥%en DI EA dii sopropyl et hyl am ne DI PCl

di i sopropyl carbodi i m de DVAP N, N-di net hyl - 4- am nopyri di ne DM

N, N- di et f ' A I | i t .EX exanple HOAt
1y oy o o8DBARE 5t b HesBhlesPiFiRl Bs Bilnkior ST B I o)) N

N- et hyl - poarptackutically acceptaliensal g eatacideaddition Falt ertneatalysaltodrin fieesfoniA
trifluoro ' | = e beG | | EDC
Nt hyl - Noogpaly R Tof 8 s Bolhs. AlRTroBlsor Ml lencor BN i H TP oo

N- et hyl - Nsalt gxhihittee Bgne aidenpkaniyity)asdhe potiquntisiel the prasentfinventier indree form;

hydr ochl ophglaliGn290/RSPa SavateT/ EP2004/ 000514 - 21- EXAMPLES PROCEDURE A

Synt hesi s of conpounds of the present invention Aa. Synthesis of a ketal
internediate O O H2N H2N

In another aspect the present invention provides:

- A method for treatment of disorders or diseases mediated by LFA-1/ICAM-1,
LFA-1/ICAM-2, LFA-1/ICAM-3 or LFA-1/JAM-1 interactions, e.g. such as indicated above,
In a subject in need of such treatment, which method comprises administering to said
subject an effective amount of a compound of the present invention; and

- A method for treatment of diseases as indicated above, e.g. inflammatory, allergic or
autoimmune diseases, e.g. as indicated above, e.g. psoriasis, asthma, rheumatoid arthritis,
in a subject in need of such treatment, which method comprises administering to said
subject an effective amount of a compound of the present invention.

For such treatment, the appropriate dosage will, of course, vary depending upon, for
example, the chemical nature and the pharmakokinetic data of a compound of the present
invention employed, the individual host, the mode of administration and the nature and
severity of the conditions being treated, However, in general, for satisfactory results in larger
mammals, for example humans, an indicated daily dosage is in the range from about 0.01 g
to about 1.0 g (e.g. from about 0,125 mg/kg to about 12,5 mg/kg), of a compound of the
present invention; conveniently administered, for example, in divided doses up to four times
a day.

A compound of the present invention may be administered by any conventional route, for
example enterally, e.g. including nasal, buccal, rectal, oral, administration; parenterally, e.g.
including intravenous, intramuscular, subcutanous administration; or topically; e.g. including
epicutaneous, intranasal, infratracheal administration;

e.g. in form of coated or uncoated tablets, capsules, injectable solutions or suspensions, e.g.
in the form of ampoules, vials, in the form of creams, gels, pastes, inhaler powder, foams,



H NI-12 / \ * NCH O O-J Al g2 Naphthyl al ani ne am de of fornula Al and
0.3 equiv. of NW are dissolved in dioxane and 1.5 equiv. of

met hyl vi nyl ket one are added. The m xture obtained is stirred at RT for 15
hours andwo mguoesss2of 2- met hoxydi oxol ane and 1.5 equi Vpco&p2004/000514

TsOH nonohydrate are added. The mxture obtained is stirred and diluted
with Et Ac. The organic phase obtai ned |f8vvashed and dried, solvent is
evaporated and a ketal internmediate of tornmula A2 is obtai ned, which is
optional Iy purified or used without further purifi cati on. Ab.

Am ne- protection, of oh n | yci ne * Ph"ly NH2 NHBoc
A corrpgun ‘E;\‘"'IEF iPriFS: F%’gg?%ml Z?E%rfmi%o uppest qned above, yl s di ssol ved
in McOH 2 equiv. of NaHCO3and 1.2 equiv. of Boc-anhydride are added to the
sol ution gbtained a nsi.on, obt und

St r e ng. Areamens 8t plrserOniRALaaLof it Bf thendotii il Fefimetesistsiiae

t ol uene atie Edsked invéhibnEiares iroddnebinetidn witle aslepst vab,exlg.ame o hore, @tlgani ¢ phase
obt ai ned i t ' \ueou bt ai ned
i's adj ust@ﬁafﬁéc%ﬂ&% n(gﬁl% E%éhty S{&%hgg% Céug%tcﬁacefggﬂé eo?a\;s%u% The

or gani ¢ plsampourgistagtivedd inmuoomedi at:B@reg@mnsm otlr\eapmtr-mﬂwmatmy a@ar@necg for

Boc- phenyl

obt &y nod "Rt BEnEh phelEeor By B BISES toafnl SUMERIE PO e o o
H2N N NHB@@ute@bnfp'@unﬁcnemtlon@fﬁm &r yenografiforexample, exjupaundsef the pwmspeiund of
formula A%y, Wﬁéﬁb&sédﬁn %mﬁﬁéﬁdﬁ‘%ﬂth%?@b’@onﬂs 5a;5’di“yc?ﬁs oPEscf i'ﬁhcorthelr

(substi tut ed) Boc-phenyl gl ycine of forhula A3, wherein R3 nmeani ng
as i ndi caﬂr@wun%-avr@ss-aﬁanaiogfzesqencl?smsm M@“&IOSA’PE"@ 55&0%63%93@% 1.5

equi v. of rhldrfycngo-b- é-mﬂmw)etr@f-rapﬁaﬁm Bicf, COichASTBiIdS, AyBlopidspRaARE, during 15
hours at rt. Solvent Is evaé)?:ﬁn,t
azathioprene, methotrexat

Ieﬁunomlde mizoribine, mycophenolic acid,
mycophenolate mofetil, 15-deoxyspergualine, immunosuppressive monoclonal antibodies,
e.g., monoclonal antibodies to leukocyte receptors, e.g., MHC, CD2, CD3, CD4, CD7, CD25,
CD28, B7, CD40, CD45, or CD58 or their ligands, or other immunomodulatory compounds,
e.g. CTLA4lg, or other adhesion molecule inhibitors, e.ga. mAbs or low molecular weight

inhibitors including selectin antagonists and VLA-4 éntagonists.

Combinations inciude fixed combinations, in which two or more pharmaceutically active
agents are in the same formulation; kits, in which two or more pharmaceutieally active
agents in separate formulations are sold in the same package, e.9. with instructions for co-
administration; and free combinations in which the pharmaceutically active agents are
packaged separately, but instructions for simultaneous or sequential administration are
given.

If the compounds of the present invention are administered in combination with other
immunosuppressive/immunomodulatory or anti-inflammatory active agents, e.g.for
preventing or treating acute or chronic rejection or inflammatory or autoimmune disorders as
hereinabove specified, dosages of the co-administered immunosuppressant,
immunomodulatory or anti-inflammatory compound will of course vary depending on the type
of co-drug employed, e.g. whether it is a steroid or a cyclosporin, on the specific drug
employed, on the condition being treated and so forth. In general comparable dosage ranges
as indicated for the co-administration may be are appropriate.



evaporation residue obtained is diluted wwth Et Ac and extracted with 1 N
HCO and 5% NaHCO3 sol ution. The organi ¢ phase obtained is dried and
solvent is evaporated. A conpound of fornmula A4, wherein R3 is as defined
above, is oboadmecs3sn the formof a di astereoi soneric WotiEPLG4/009314
Deprotection and reductive ring closure R3 O O HZN N NH Conpound of
formula A4 CH3 AS A conpound of formul.m A4, wherein R3 is as defined
above, is dissolved in TFA/H20 at 0. The m xture obtained is stirred,
guenched with H20 and solvent is evaporated. A diastereoisoneric rri xture

of a conmpound of for a _Ad. . wherei Boc- N i s~ depr ot dIS
bt ai ned SATHEr ahEie hechsesent MeiPhBrsvidts, & hazceieal Foriasiot BifiTa

adj ust ed the gésent indertioagiurther commpeisibip NS -phatmeceoiitallnaddv@RbeiR0 ar e added at
O* to the mxture obtained, the mxture obtained is stirred, solvent is

evaporated and the evaporation residue obtained is diluted with EtAc.3.5M
phosphat edrbarfdtiar aspeqd thejpresant indedign providee ni xt ure WO 2004/ 065382

PCT EP2008 N0 M o e AL 1 i HRARIRSES, AEEAL B0 PSAr il e Soparar oo

The or.ganic ase o tal ned is extracted wt on, dried and
sol vent | sCeadpbisietin, o). CoMaUaatyEr IF saqvance. atmrapgviicallysfiadive smeuntdst i ned

above, is gp]ggét%ﬁéc[&l_gounwltﬁé b@&brﬁ’fm&ﬂ%ﬁ%ﬁ@@?@a%ne mﬁdd%ﬂa%acgﬂl iy nd of

formula A5 -~- r‘rPoun formul a erein R31s as
def i ned abaefefe 9N paig PRAMACEWICE vﬁ%wgﬁnt bRing Fd@%ﬁdiromﬁ@ @OHP FENsising s

defined abeymmmuhodusfitdsantsOimnRinemoaneioR of aAfHifMmneo vel ddenteMg. sliRR

m xture obtal,ned IS heate to 35 and 1.7 equiv. of EDC are added and t he
mi xture ob@aingiadabeveiady for 15 hours at 35. Fromthe mixture obtained

sol vent isa [ﬁiéﬁﬁédeﬁt"@ﬂ comliﬁatmnaegr &kit, for use §i aduﬁtr@htfw tfRkmeérkt 206616iAG Xefel N
Et Ac and extract.ed phase

né
o A P Bsprt ol oipasite PQ%‘@&%?%@@% & P GRS avaion iy Heedng - o
obt ai ned, \sbhamitastyoptin eeplehye wittbjtdedse dnd imneinosumiregaal mymdrengdulatiry bica

gEBCEEB:QEen%-mﬂamOg}dry iR %gﬁt J(l'i% kl{ IHEI)} @o?ﬁprﬂg s‘rl.l&%ws ?or}’conéon%{e { red.

administration or administration in sequence.

In another aspect the present invention provides a compound of formuta
o O Rap

HN >——*< 0
Y w4
(D
wherein
Rip Is (Crg)alkyl,

Rop is {Ci)alkyl or —(CHz),-Rap, wherein
nis1,2,3o0r4and
Ryp is unsubstituted or substituted
- phenyl or
- phenyl annelated with another ring system, which other ring systemis a 5- or
6-membered heterocycle, having one to 4 heteroatoms selected from N, O, S,
e.g. wherein substituents are selected from the'group consisting of
~ halogen,
- unsubstituted amino or amino substituted by one or two (Cy_g)alkyl,



The conpound of exanple 22 is treated wwth 1.5 equiv. of

N- Boc- bet a- al ani ne, or N-Boc- glycine, respectively, 1.5 equiv. of EDC HCl
and 0.5 equiv. of DVAP in DMF at rt. The mxture obtained is diluted with
Et Ac and | WOdo4/0d5982 phases are obtained and are separ ategp20ofie@osagani c
phase obtained is washed, dried and solvent is evaporated. The evaporation
resi due obtained is dissolved in TFA/H2f at 0, stirred, diluted with

di oxane and solvent is evaporated. A residue obtained is subjected to

RP- chr omat ogr aphy. The conpounds of exanple 31 and exanple 29, :
respectively, in the formof a trifluoroacetate are obtained. Wen using

t he conpound o’fcyﬁ';&rrpl e 25 and N-Boc-glycine, -the conpound of exanple 30

i s obtained. RROCHAkb¥y, C The conmpound of exanple 31 is treated with an
excess of CH3J j.n [KQCO03 at rt. From the m xture obtained solvent is
evapor at ed, thfe(bé?)é%gééﬁ%?ﬁ resi due obtained is dissolved in WO 2004/ 065382
PCTI EP200 B406 8atistitutecDphenplCe HA® ermabreloldkwhieraip they sishskifuenis s selected faohi on

(G 18 carfi gradient). The conpound of exanple 32 is

obt ai ned.h{g&%ﬁl}@% e conpound of exanple 22, or exanple 23,

respecti vehglogans treated with succinic acid anhydride. Depending on the
starting 1%frfaﬁ>|aﬁ< y the conmpound of exanple 27, or exanple 27,
respectively, 1S obt ai ned. PROCEDURE E The conpound of exanple 27 is
treated wtPsulsiyied ¢r sWstiviadihenyl feheseia spbstivipnis argrasimticateyd unden DMVF at 0
for 4 hour gpéiitikl Bhdrfd theRidlaniY oPRE 6.5 A e fotr ) a sdilgndlbrdote, Obt ai ned
is diluted wwth EtAc and IN HCI, two phases obtai ned are separated, the
organi ¢ phase obtained is washed, dried and solvent is evaporated. The

conpound @ the fowing eRdmples alPRindierftdres BIRGEENIBE (fy CERRuSC ithe HddticH sch¥mep! e 27
is treated with 6 equiy. Oft' Fi eraﬂ'Tne an(%qz Cﬁ‘?cblﬁv of EDC-HCI in DMF at
pH=8 (pH QB‘}NB%T{%BH@W%%RP a8F ™R 2 SRR HPB%YEBr e obtained is dil uted
with Et ATheafulobil ANBBREMIOHONS ec bsdd er, two phases obtai ned are separated,

t he organi,c.phase tained is washed, dri and solvent s evaporated. The
conmpound Oglxarrp"i'cgﬁgﬂa{’s obt ai ned. P RE %n‘l’ %t"@ésﬁ?fhﬂwﬁ of exanple 5

is treat e®Bhi t h phéwidzbbicyclol.@untecarerpy HiEA di disoprdpglethmiamireci d,

respectiv in k SERNSH a catal yty 1t 0f pal i .
t et raki st I‘%JII% lenyi%ﬁgpsrgéﬁne I nmﬂgi met hoxye%@%ﬁmg@g'@twgé@@§gﬂaﬂﬁ on (6:1)
at 130 foDMRD m nhifNedgimethyorglaoidsd vessel . EtAthe ethyltagetatebt ai ned is dil uted

with EtAcg gxtract a%‘ht pH 4 with phosphatsg buf Efémpﬂ@d ~ aqueous Na2CO3
sol ution, gnd, fromthe organic | ayer obtal ned, solvent is evaporated.

HOAt 1-hydroxy-7-azabenzotriazole -PrOH  isopropanol

MeOH methanol NMM  N-methyl-morpholine

it room femperature THF  tetrahydrofurane

TFA trifluoroacetic acid TsOH p-toluenesulfonic acid

Z benzyloxycarbonyl

EDC N-ethyl-N’-(3-dimethylaminopropyl)-carbodiimide

EDC-HC! N-sthyl-N'-(3-dimethylaminopropyl)-carbodiimide in the form of a hydrochloride



Dependi ng on the boronic acid used, a conpound of exanple 6, or 12b,
respectively, is obtained. A conpound of exanple 6 is treated with
trifluoroacetic acid and the conpound of exanple 6 is obtained in the form
of a trifl way magedsadze. Anal ogously to procedures as desecrigeshaivoya, but

usi ng appropriate starting materials, conpounds of fornula | wherein R is
methyl and R2 and R3 are as defined in JABLE 1 below are obtained. The
conpounds of exanples - 1-5, 7-25, 27- and 35-38 are prepared according
to procedure A, - 6 and 12b are prepared according to procedure G WO
2004/ 06538E%APCT/E%?2004/ 000514 -25 - 26 and 27 are prepared according to

pr ocedur e PLER 31 are prepared according to procedure B, - 32 is
prepared pROCEDURERO procedure C, - 33 is prepared according to procedure
E; - 34 is prepared according to groqedur_e F The conmpounds of exanples 6,
11, 23, 2§vn§‘@sm09@mdasf§1wa ¢ IPYROUPBr m of a trifluoroacetate.
Under " DARA' s{rithashBhifa detdi iférfhegia®e al SO i ndicated - Rf values (thin |ayer
chromat ography on silica_gel 60, in toluene/l-PrOH 1:1 (=T) or EtAc (=E);
- 1H-NMR data in CDC 3, ;7unl ess otherwi se indicated BLE 1 EX RZ R3 DATA
1/ \ F R=0.55 (TH 8.84 (dd, 4Hz, 1 Hz), B {dd), 8.11 (d, 9Hz),
8.07 (d, 8Hz), \ N\ 00,,d, 9Hz), 7.97 (d, oty (d, 8Hz), 7.83
(d, 8Hz), 7.76 7.542 (m, 7.29 (m, 4Hz), 7.06

(d. 8Hz), 6.99 ’ 6.59 (d, 8Hz), 6.54% NH), 6.29 (s
br. NH), 6.05 () .62 (dd, 8Hz, 8Hz)., 5.48 5cRg (s br,
NH),  4.62 (m) /4. 0Q (d, 15Hz), 3.88 (d, 15bf C 12kg)

azgsz (d, 7Hz , (d, 7AH12) 2/ CF3 Rf=0.3 8.810\(i?4Hz, 1
A2

Naphthylalanine amide of formula A1 and 0.3 equiv, of NMM are dissolved in dioxane and
1.5 equiv. of methylvinylketone are added. The mixture obtained is stirred at RT for 15 hours
and 5 equiv. of 2-methoxydioxclans and 1.5 equiv. of TsOH-monohydrate are added. The
mixture obtained is stirred and diluted with EtAc. The organic phase obtained is washed and
dried, solvent is evaporated and a ketal intermediate of formula A2 is obtained, which is
optionally purified or used without further purification.
Ab. Amine-protection of phenylglycines

RS RS

, A3
HOOC— Phe-gly HOOC—
NH, NHBoc

A compound of formula Phe-gly. wherein Rj is as defined above, is dissolved in MeQOH.

2 equiv. of NaHCOQgand 1.2 equiv. of Boc-anhydride are added to the solution obtained and
the suspension obtained Is heated at 50° under stirring. From the mixture obtained solvent is
evapdrated and H,O and toluene are added. The phases obtained are separated and the
organic phase obtained is extracted with 1N NaOH. The pH of the aqueous phase obtained
is adjusted to pH 3 and the mixture obtained is extracted with EtAc. The organic phase
obtained is dried, solvent is evaporated and racemic Boc-phenylglycine of formula A3,
wherein R; is as defined above, is obtained.

Ac. Amine acylation




8.01 (d, 9Hz), 7.99 (d, 9Hz), 7.91 (d, N 8Hz), 7.04 (d, 8Hz), 6.83 (s),
6.02 (s), 5.70 (dd, 9Hz, 7Hz), 5.49 (dd, 7Hz, 7Hz), 4.60 (m), 4.02 (d,
15Hz), 3.93 (d, 15Hz), 2.87 (dd, 13Hz, 11Hz), 0.57 (d, // 7Hz 0.50 (d
7Hz) 8 3 kwo fobasbedss28. 84 8. 11 (d, 9H 9Hz), 8.077 (d, 8 péimpihofbhosd, OHz),
7.97 (d, 9Hz), 7.90 (d, 7Hz), 7.83 N (d, 81-1z), 7.76 (d, 8Hz), 7.64 (m,
7.55 (m), 7.41 (n), 7.00 (dd, 9Hz, 9Hz),_  6.79 (m), 6.54 (s br), 6.30 (s
br), 6.04 (s). 5.63 (dd, 8Hz. 8Hz), 5.49 (dd. 7Hz, 7Hz), 5.40 (s br),

4.61 (m), 3.99 (d, 15Hz), 3.87 (d, 151-1z), 2.78 (dd, 13Hz, 11 Hz), 0.59
(d, 7Hz , 0.54 (d, 7Hz 4 Rf=0.60 (T). 8 = 8.83 (dd, 4Hz, 1.Hz), 8.74 (dd,

AHz, 1 Hz), 8.11 (d, 9Hz), 8.02 (d, 9Hz), 7.96 (d, 9Hz),
7.81 (d, 8Hz), 7.75 (d, 8Hz), 6.56 sbr,6.21 (s), 5.55 dg
2004/ 065382 PCT/ EP2004/ 000514 -26 EX Rz R3 DATA 5.52 ({ , THz), 5.42
(s br), 5.38 (s br), 4.62 (n), 3.95 (d, 15Hz), %.8§(d, ), 3.55 (dd,
16Hz, 7Hz), 3.45 (dd, 15Hz, 8Hz), 3.30 (dgw v \ Hzy, 3.19 (dd, 15Hz,
8Hz), 2.81 (dd, 13Hz, 12Hz), 1.84 (ddd, 1 0.56 (d, 7Hz),
0.54 (d, 7Hz) 5 Br R1=0.32 (T). 3 = 8.84 Hz), NBB&S (d, 8Hz),
8.10 (d, 8Hz), 8.01 (d, 8Hz), 8.00 (d, 91 (\d, 8Hz), 7.85 N (d,
8Hz), 7.77 (d, 8Hz), 7.69 (s), 7.66 _(s) 7Fa, &kz), 7.55 (dd,
BHz, 8Hz), 7Fcampoupyofformua Add 4Tz, 8Hz) y Ad

389 (d, N 8Hz),
¥ 8Hz, WD

1 equiv. of a compound of formula A2, wherein R; is as defined above, 1.5 equiv. of racemic
(substituted) Boe-phenylglycine of formula A3, wherein Ry has the meaning as indicated
above, and 0.12 equiv. of HOAt are dissolved in DMF. 1.5 equiv. of DIEA and 1.5 equiv. of
EDC in free base form are added during 15 hours at rt. Solvent is evaporated, the
evaporation residue obtained is diluted with EtAc and extracted with 1N HCl and 5%
NaHCQj; solution. The organic phase obtained is dried and solvent is evaporated. A
compound of formula A4, wherein R; is as defined above, is obtained in the form of a
diastereoisormneric mixture.

Ab. Deprotection and reductive ring closure

RS
o O
H,N -
»—N NH
7\ .
Compound of formula A4 > CH
7\ ’
— A5

A compound of formula A4, wherein R; is as defined abovs, is dissolved in TFA/H20 at 0°,
The mixture obtained is stirred, quenched with H.0 and solvent Is evaporated. A
diastereoisomeric mixture of a compound of formula A4, wherein the Boc-NH- group is
deprotected is obtained and is dissolved in MeOH/H,0. The pH of the mixture obtained is
adjusted to pH 5. 0.5 equiv. of a NaCNBH;-solution in MeOH/H,O are added at 0° to the
mixture obtained, the mixture obtained is stirred, solvent is evaporated and the evaporation
residue obtained is diluted with EtAc.3.5M phosphate-buffer of pH 4 are added to the mixture



7.29 (d, 8Hz), 7.19 (d, 7Hz), 6.99 (dd, 8Hz, 8Hz), 6.78 (s), 6.74 (d,

8Hz),

THz,

3.89 (d,

8Hz) ,

6.54 (s br), 6.30 (s br), 6.01 (s), 5.63 (dd, 8Hz, 8Hz), 5.48
7Hz)

5.43 (s br), 5.35 (s br), 4.62 (m, 4.01 (d, 15Hz), 3.92

(dd,
(m,

1&drdoo4/665682 (dd, 15Hz, 8Hz), 3.65 (d, 16Hz), Bcdér2004i6hos145Hz,

3.42 (dd, 15Hz, 8Hz), 3.41 (dd, 15Hz, 9Hz), 3.34 (dd, 12Hz, 11 Hz),

2.78 (dd, 13Hz, 11 Hz), 1.86 (ddd, 15Hz, 6Hz, 6Hz), 0.63 (d, 7Hz), O.58
(d, 7Hz) 6 R =0.34 (T 4:1). 8 = 9.15 (d&, 5Hz, 1 Hz), 9.09 (dd, 5Hz,
8.66 (d, 8Hz), 8.47 (d, 9Hz), 8.42 (d 9Hz), 8.42 N (d, 8Hz), 8

Hz) ,

d, 8Hz 8 d 7.93 7Hz), 7.91 67
o0, 11 phisnegiiogResdsa ool and sresspetiyed. fh oprlgahaw et s it):

12Hz,

1
02

g gg ( ((jdd-ékﬁéctecﬁwﬁ%%ﬂ\)aH(ﬁ)&bILﬁlSn Ja¥idd afid Solvent & vEporated 5 caripdunt.of forrBla( S)

(d,
OHz)

9Hz) ,

17Hz) ;

4. 59 4.02 (d, 16Hz
AS, ‘S’F%’f‘"('g’)zgé%g%fg‘et*#&‘?%‘%‘a('ﬁ) 15Hz, 7|(4zrr; 3.53 Edd 15H)z

3.94

3. 39( AcylatiohDiazdiies, 3. 03 (dd, 13Hz, 12Hz), 0.69 d 7Hz), 0.63 (d,
7Hz) 7 R =0.45 (T 4:1). 5 = 8.84 (m), 8.12 (d, (d, 98.07. (0 BHz), 8.00 (d,
9Hz), .7.97 83 (d, 8 (d, Hz), 7.90 (d, 8Hz), 7 7.83 (d, Hz), ®N cl 7.7

6 (d,

7.04 (dd, 8Hz, 8Hz), 6.69 (s), 6.68 (s), 6.57 (s br 3 (s br),
5.62 (dd, 8Hz, 8Hz), 5.48 (dd, 7Hz, 7Hz), 4.61 (m), 4.00 ¢ 5Hz) , 3. 92
(m,3.89 (d, 15Hz), 2.78 (dd, 1lHz, 12Hz), 0.62 d,7Hg), d, 7Hz WO

2004/ 065382 PCT/ EP2004/ 000514

H,N

Compound of formula A5 ——» ! I K/(
AB

A compound of formula A5, wherein R; is as defined above, is treated with 1.7 equiv. of
R,COOH, wherein R; is as defined above, 1.3 equiv. of DIEA and 0.2 equiv. of HOAt in
DMF. The mixture obtained is heated fo 35° and 1.7 equiv. of EDC are added and the
mixture obtained is stirred for 15 hours at 35°. From the mixture obtained solvent is
evaporated, the evaporation residue obtained is dissolved in EtAc and extracted with 1N HCI
and 5% NaHCO; solution. The organic phase obtained is dried and solvent is evaporated. A
compouﬁd of formula A6 is obtained, which is optionally subjected to chromatography (e.g.
silica gel, toluene/i-PrOH), in order for further purification, if desired.

PROCEDURE B

The compound of example 22 is treated with 1.5 equiv. of N-Boc-beta-alanine, or N-Boc-
glycine, respectively, 1.5 equiv. of EDC-HCI and 0.5 equiv. of DMAP in DMF at rt. The
mixture obtained is diluted with EtAc and 1N HCI, two phases are obtained and are
separated, the organic phase obtained is washed, dried and solvent is evaporated. The
evaporation residue obtained is dissolved in TFA/MH,O at 0°, stirred, diluted with dioxane and
solvent is evaporated. A residue obtained is subjected to RP-chromatography. The
compounds of example 31 and example 29, respectively, in the form of a trifluoroacetate are
obtained. When using the compound of example 25 and N-Boc-glycine, the compound of
exampie 30 is 'obtained.

PROCEDURE C

The compound of example 31 is treated with an excess of CHgJ in CH.CI/K,CO; at rt. From
the mixture obtained solvent is evaporated, the evaporation residue obtained is dissolved in



-27 EX R2 R3 DATA 8 1 R+=0.60 (T). S = 8.84 (dd, 4Hz, 2Hz), 7.98 (d,
9Hz), 7.89 (d, 8Hz), 7.85 (d, 8Hz), 7.76 (d, 8Hz), 7.53 (m), 7.41 (dd, / |
THz, 7Hz), 7.28 (m), 7.17 (s), 7.17 (s), 7.13 (m, 6.53 (s), 6,49 (s br),
6.29 (s \wWodopsessst (m), 5.60 (dd, 8Hz, 8Hz), 5.57 C peTerIonsdmoesia (s br),
5.44 (dd, 7Hz, 7Hz), 4.62 (), 4.01 (d, 15Hz), 3.97 (m), 3.90 (d, 16Hz),
3.41 (dd, 15Hz, 7Hz), 2.78 (dd, 13Hz, g4l Hz), 1.91 (m), 0.68 (d, T7Hz),
0.62 d, 7Hz) 9/ \ CF3 Rf=0.55 (T). S = 8.78 (dd, 4Hz, 2Hz), O 7.97 (d,
8Hz), 7.88 (d, 9Hz), 7.83 (d, 7Hz), 7.81 (d, 7Hz), 7.69 (d, 9Hz) 7. 57 N

705 (o), MeRhO e Yy fﬁ@‘ﬂ?se%g%sﬂ%icfﬁ%d%?\%@ﬂﬁ g 25

5.66 (dd, Thd-zomginy of exardde B2, obiliied. 8Hz) , 4.54 (), 4.01 3.94 (d,

15H) | ), 3.55 (dd, 15Hz, 7Hz), 3.37 (dd. 15ru 'otz), 2.85
(ddd, 14r§§°§%?u‘% 0.62 d, 7Hz), 0.49 (d, 7Hz) 10 O RF=0.30 (T 41).

S = 8. 89 Tk cethiund 8)1’ B:Eﬂmmei 22, myamiﬂe @3, reshectivdh) js tieat! (ith s@idinic acid | /I F

1305 g Bighon Bl Aoyl g i, 5

5 39 (s) 274emc(ivﬂy, isobb@ngd, 15Hz), 3.89 (d, 14Hz), 2.80 (dd 13Hz, 11

ke D% 0.59 (d, 7Hz)1lcF3Rr440(T41) 8 = 9.12 (d,
5Hz) § (T, 8 60 (d, 8Hz) 8 45 (d. 9Hz)h 8.40 (d, 9Hz), 8.39
(s), 8. 39Tb%yommpt®¢ qklexar(uae 1 brigeptedayith qqyw gipyrohaline@nd@ eq]amzny C-HCI

in DMF at 0° for 4 hours at pH 8 (adjustment by addition of TFA). The mixture obtained is
diluted with EtAc and 1N HCI, two phases obtained are separated, the organic phase
obtained Is washed, dried and solvent is evaporated. The compound of example 33 is
obtained.

PROCEDURE F

The compound of example 27 is treated with 6 equiv. of piperazine and 2 equiv. of EDC-HCI
in DMF at pH=8 (pH-adjustment by addition of TFA). The mixture obtained is diluted with
EtAc and 5M pH 4 phosphate buffer, iwo phases obtained are separated, the organic phase
obtained is washed, dried and solvent is evaperated. The compound of example 34 is
obtained.

PROCEDURE G

The compound of example 5 is ireated with phenylboronic acid, or pyrimidine-5-boronic acid,
respectively, in the presénce of a catalytic amount of palladium tetrakistriphenylphosphine in
dimethoxyethane/ageous Na;COs-solution (6.1) at 130° for 10 minutes in a closed vessel.
The mixture obtained is diluted with EtAc, extracted at pH 4 with phosphate buffer and
aqueous Na,CO; solution, and, from the organic layer obtained, solvent is evaporated.
Depending on the boronic acid used, a compound of example 6, or 12b, respectively, is
obtained. A compound of example 6 is treated with trifluoroacetic acid and the compound of
example 6 is obtained in the form of a triflucroacetate. .

Analogously to procedures as described above, but using appropriate starting materials,
compounds of formula | wherein Ry is methyl and R, and R; are as defined in TABLE 1
below are obtained.

The compounds of examples

- 15, 7-25, 27-28 and 35-38 are prepared according to procedure A,

- 6 and 12b are prepared according to procedure G;



7.87 (s), 7.77 (d, 8Hz), 7.38 (d, 8Hz), 7.18 (d, 8Hz), 6.65 (s br), 6.40
(s br), 6.07 (s), 5.89 (s br), 5.81 (s br), 5.60 (dd, 8Hz, 8Hz), 5.54
(dd, 8Hz, 8Hz), 4.57 (m), 3.98 (d, 16Hz), 3.90 (d, 16Hz), 3.00 (dd, 12Hz,
12Hz), 0. 68v@dgos/ods2 , 0.58 d, 7Hz) 12 / \ F Rr=0.34 (EpcirbicdBesy 8 =
8.85 (dd, 4Hz, 2Hz), 8.12 (d, 8Hz), 8.07 (d, 9Hz), F 7.99 (d, 8Hz), 7.98
(d, 9Hz), 7.90 (d, 8Hz): 7.84 (d, 8Hz), %77 (d, 8Hz), 7.64 (m), 7.54 (m,
7.42 (dd. 8Hz, 8Hz), 7.28 (d, 7Hz), 7-%1°(dd, 8Hz, 4Hz). 7.10 (dd. 9H,
OHz), 6.60 (m), 6.51 (d, O9Hz), 6.43 (s br), 6.33 (s br), 6.20 (s br),

5.99 (s), 5.60.(dd, 8Hz, 8Hz). 5.46 (dd. 7Hz, 8Hz), 5.37 (s br), 4.64 (m,
4.00 (d, Ié’rﬁ?j‘?(Zg.aﬁpfeaéreg@ﬁé‘%ff"“gF%@Oﬁ(*ﬁd?’*%'gm dd, 15Hz, 8Hz , 2.79 (dd, WO
2004/ 0653829m’ar£5&@a%@&6&mgte BckréB; R3 DATA 13Hz, 11 Hz), 0.66 (d,
THz) 0.60 é - %@' é:l). 8 = 8.85 (d, 3Hz; Ar), 8.02 (d,
8Hz: ar), s!fépreaafe ﬁ%°°r%'P9°pr?° 94, 8Hz; ar), 7.77 (d, 8Hz: ar), NN
7.66 (s; amﬁlsﬁrsﬁfredapccadmgto?prﬁ@ec(useE,3 HA 6.43 (s br; NHA), 6.25 (s br;

NH B), NH B), 5.61 (t, 8Hz; B), 5.56 (s br;

NH A), . 5. 4%(‘%3’9”%@3@%@“&%?‘%@6 e‘m ., 4.00 (d, 15Hz), 3.90 (d, 15Hz), 3.43
(dd, 15Hz, Thelempouxds of egBnpless, moea. 2542&§nda;;1 ae. czired in tHieHetm BEave A), 0. 54
(d 7Hz Rf=0.25 (T). NMRin MeOD. 8 = 9.2- 8,85 (m ar), 8.97

(s 5’1%"%)52‘%@ ar), 7.20 (s: 3-HA), 6.91 (s, 3-H B),

Under "DATA" in TABLE 1 there are also indicated

- Ry values (thin layer chromatography on silica gel 60, in toluene/i-PrOH 1:1 (=T) or EtAc
(=E);
- '"H-NMR data in CDCl,
unless. otherwise indicated.
TABLE 1

EX R Ry DATA

1 F R=0.55 (T). 5 = 8.84 (dd, 4Hz, 1Hz),
8.82 (dd), 8.11 (d, 9Hz), 8.07 (d, 8Hz),
8.00 (d, 9Hz), 7.97 (d, 9Hz), 7.90 (d,
8Hz), 7.83 (d, 8Hz), 7.76 (d, 8Hz), 7.54
{m), 7.29 (m), 7.20 (dd, BHz, 4Hz),
7.06 (d, 8Hz), 6.98 (d, 9Hz), 6.59 (d,
8Hz), 6.54 (s), 6.38 (s br, NH), 6.29 (s
br, NH), 6.05 (s), 5.62 (dd, 8Hz, 8Hz),
5.48 (dd, 7Hz, 7Hz), 5.38 (s br, NH),
4.62 (m), 4.00 (d, 15Hz), 3.88 (d,
15Hz), 2.78 (dd, 13Hz, 12Hz), 0.62 {d,
7Hz), 0.59 (d, 7Hz)
R=0.37 (T}, 8 = 8.81 (dd, 4Hz, 1Hz),

CF,
8.01 (d, 9Hz), 7.99 (d, 9Hz), 7.91 (d,
8Hz), 7.04 (d, 84z2), 6.83 (s), 6.02 (s),
5.70 (dd, 9Hz, 7Hz), 5.49 (dd, 7Hz,
7Hz), 4.60 {m), 4.02 (d, 15Hz), 3.93 (d,
15Hz), 2.87 (dd, 13Hz, 11Hz), 0.67 (d,
r

AN/

7Hz), 0.50 (d, 7Hz)

R=0.65 (T). 6 = 8.84 (dd, 4Hz, 2Hz),
8.11 (d, 9Hz), 8.07 (d, 8Hz), 8.00 (d,
9Hz), 7.97 (d, 8Hz), 7.90 (d, 7Hz), 7.83
(d, 8Hz), 7.76 (d, 8Hz), 7.64 (m), 7.55
(m), 7.41 {m); 7.00 {dd, 9Hz, 9Hz),
6.79 {m), 6.54 (s br), 6.30 (s br), 6.04
(s). 5.63 (dd, 8Hz, 8Hz), 5.49 (dd, 7Hz,
7HZ), 5.40 (s br), 4.61 (m), 3.99 (d,
15Hz), 3.87 (d, 15Hz), 2.78 (dd, 13Hz,
11Hz), 0.59 (d, 7Hz), 0.54 (d, 7Hz)
R=0.60 (T). 5 = 8.83 (dd, 4Hz, 1Hz),
8.74 (dd, 4Hz, 1Hz), 8.1 (d, SHz),
8.02 (d, 9Hz), 7.96 (d, OHz), 7.89 (d,
8Hz), 7.81 (d, 8Hz), 7.75 (d, 8Hz), 6.56
(s br), 8.21 (s), 5.55 (dd, 8Hz, 8Hz),




N4.41 (m 5 B), 3.97 (m 5 A), 0.63 (d, 7Hz; 5-Me A), 0.45 (d, 7Hz; 5-Me
B) N /N 12c / Rf=0.40 (T 4:1). S = 8.88 (dd, 4Hz, \ | / lar B), 8.84 (dd,
4Hz, 1.51-1z; ar A)), , 8.10/8.07 (2d (2d, , 9Hz Hz; ar B) 8.00/7.97 N\
k~OCFS 8Hz vap Jop4/des32 (a; ar), 7.816 (s; ar),d 7.01 /6. BéT/Btbos/toB, 6.55
(s br; NHA), 6.32 (s br; NHB), 6.03 (s; 3-HB), 5.66 (t, 8Hz; alpha-H
B), 5.59 (s br, NH B), 5.50 (t, 7.5Hz;o@(pha-H A), 5.49 (s br; NH A),
4.63 (m 5 B), 3.93 (m 5 A), 4.00 (d,“15Hz), 3.89 (d, 15Hz), 2.80 (dd,
11 Hz, 13Hz), 0.57 (d, 7Hz; 5-Me A), 0.54 d, 7Hz; 5-Me B) 13 / 0 F Rf=0.67

(T)_ 8 = 8..0Q1 ’ir Rl;b) 7_RFL( Bl—h) 2. 77 lr:l_ 8I—|7) .59 (rlrlrll QHz.

THz, 1 Mzl .BX% B2 (dd_Bap  7tp)| 7 43 Bdd 8hz. 8Hz) . 7DATA(d  7hz) . 7. 27
(s), | 7]04 (d, 8Hz), 6.96 (d,|9Hz), 6.75 (d, 5§21k;)d 7*3,7@) 2(51er5}38(36 67
(m, 6.52|(d, |8Hz), 6.43 (d, 8Hz), 6.36 (s br HZ) d 1
Hz), 5.75((d, L Hz), 5.66 (dd,|8Hz, 8Hz), 5.53 ' (dd 7Hz,
7Hz), 4.58 (m} 3.89 (m, 3.73{(d, 15Hz), 3.6)3 fd 'aHz 15Hz) ,
3.30 (d, 18Hz)| 2.77 (dd, 13Hz| 11 Hz), 0.60 dl2Hz], : z, ,7H7Z 7) ha
0 R=0.55{(T 4;{1). 8 8 01 (d 8Hz), 7.88 6( msemzynz)m-wshm)z) (s br),
5.87 7 (d 5~84 d, co )aci 1 HRFP.33(1. a=08.84l(dliz)z, 2b6z)/5 [ d,
1 Hz), 5. 7), 5.45 |(dd, {815k 8HZ. 5144Y,8Ha), 881 @d , | 7Hz
VO 2004/ 0 | 81z), 8.00 (3, 8Hz), 7.91 (d, 8Hz), 7.85

{d, 8Hz), 7.77 (d, 8Hz), 7.69 (s), 7.66
(s), 7.63 {dd, 7Hz, 8Hz), 7.55 (dd, 8Hz,
8Hz), 7.42 (m), 7.35 (dd, 4Hz, 8Hz),
7.29 (d, 8Hz), 7.19 (d, 7Hz), 6.99 (dd,
8Hz, 8Hz), 6.78 (s), 6.74 (d, 8Hz), 6.54
(s br), 6.30 (s br), 6.01 (s), 5.63 (dd,
8Hz, 8Hz}, 5.48 (dd, 7THz, 7THz), 5.43 (s
br), 5.35 (s br), 4.62 (m}, 4.01 (d,
15Hz), 3.92 (m), 3.89 (d, 16Hz), 3.69
{dd, 15Hz, 8Hz), 3.65 (d, 16Hz), 3.54
{dd, 16Hz, 8Hz), 3.42 (dd, 154z, 8Hz),
3.41 (dd, 15Hz, 9Hz), 3.34 (dd, 12Hz,
11Hz), 2.78 (dd, 13Hz, 11Hz), 1.86
(ddd, 15Hz, 6Hz, 6Hz), 0.63 {d, 7THz),
0.58 (d, 7Hz)

6 R=0.34 (T 4:1). 5 = ©.15 (dd, 5Hz,
' O 1Hz), 9.09 (dd, 5Hz, 1Hz), 8.66 (d,

8Hz), 847 (d, 9Hz), 8.42 (d, 9Hz), 8.42
(d, 8Hz), 8.02 (d, 8Hz), 7.98 (d, SHz),
7.97 {s), 7.93 (d, 7Hz), 7.91 {s), 7.67

(dd, 12Hz, 1Hz), 7.65 (dd, 13Hz; 1Hz),
O 7.60 (m), 7.50 (ddd, 8Hz, 8Hz, 3Hz),

N\ /

6.99 (d, 7Hz), 6.94 (s), 6.91 (s br), 6.62
(s br), 657 (s br), 6.18 {s), 5.67 (dd,
7Hz, THz), 5.60 (dd, 7THz, 7Hz), 4.59
(m), 4.02 (d, 16Hz), 3.94 (d, 17Hz),
3.91 (s), 3.88 (m), 3.74 (dd, 15Hz,
7Hz), 3.53 (dd, 15Hz, 9Hz), 3.39 (dd,
12Hz, 12Hz), 3.03 (dd, 13Hz, 12HHz),
0.69 (d, 7Hz), 0.63 (d, 7Hz)

7 Ry=0.45 (T 4:1). 5 = 8.84 (m), 8.12 (d,
| 9Hz), 8.07 (d, 8Hz), 8.00 (d, 9Hz), 7.97
(d, 9Hz), 7.90 (d, 8Hz), 7.83 (d, 8Hz),

a | 7.76 (d, 9Hz), 7.04 (dd, 8Hz, 8Hz),

- 1 6.69(s), 6.68 (s), 6.57 (s br), 6.33 (s
br), 5.62 (dd, 8Hz, 8Hz), 5.48 (dd, 7THz,
7Hz); 4.61 (m), 4.00 (d, 15Hz), 3,92
(m), 3.89 (d, 15Hz), 2.78 (dd, 11Hz,
12Hz), 0.62 (d, 7Hz), 0.58 (d, 7Hz)

N/




-29 EX R2 R3 DATA 13Hz), 3.89
11Hz), 0.61 (d, 7Hz),
8Hz), 7.80 (d, 8Hz), 7.70 (d,
1 Hz), 7.1&wqzbp4/@istsp, 6. 77 (s),
(d, 8Hz), 6.27 (s br), 5.94 (s
(d, 1 Hz), 5.68 (d, 1 Hz), 5.63
(dd, 7Hz, 7Hz), 4.50 (m,
(dd, 15Hz, 7Hz), 3.19 (d,
0.46(d 7H7L 020 d_7

(ddg, 7Hz,
8Hz), 7.70 (d,
6.72 (s), 6.65
bry, 5.79 (d,
(dd, 8l 8Hz
3.83 (1§, 3.67

15Hz)
\ 16 0O Cl

ZO

12Hz,
0.55 d, 7Hz) 15 / p CF3 Ri=0.75 (T).

2.89 (d,

6Hz), 2.77 (dd, 14Hz,

8Hz), 7.51 > (ddd, 8Hz,
(m, 6.4bctmapr008d8514 6. 3
1 Hz), 5.76 (d, 1 Hz),
), 5.58 (s br),
(d, 15Hz),
16Hz), 2.72 (dd, 13Hz,
Hz2) 789 (d F 8H2). 7

S = 7.94 (d,

7
6

5.41
3.39
Hz) ,
8 (d, , 8
| 7.43 (d
7.21 (s)
(s br), 6
Hz), 5.82
7Hz), 5.3
3.31 (.d,
ad Rr=0.3
(d. 8Hz;
8Hz), 6.7
(s; br NH

H, 88H
7.0
45
(d,
b (s
15Hz)
1 (T
Dr ) ,

3 (d,

A)

br), 4.59 (m), 3.
2.78 (dd, 13Hz,
6 = 8.01 (d

4:1).

1Hz), 6.66

6-26- (s br
=0 — (5 H

(d,

NH B)
N

7.43 (ddd, 8Hz SH

0.6
ar),
7.25
6.52 (d,

8Hz)
yHz 5Hz)
BHZ) |

3 (ddd, G&TA7Hz, 1Hz
&SOQQJI(T) D884 (dd, 3Hiz, @Hz), 8H
@32 d, 898¢4§H2)17$¢z g.
5@*({ d

Ois bAHEA5 (sQr) 44(( d, )
74.88(),(ach1 (SHBHZ)08.97, (m, 3
(d( 185%z), BB (ddCIANZ/AHz), BTF 5

13Hg 1 1 68 (d
18 e s o

\\

I L
N

Re=0.55 (T). & = 8.78 (dd, 4Hz, 2Hz),
7.97 (d, 8Hz), 7.88 (d, 9Hz), 7.83 (d,
7Hz), 7.81 (d, 7Hz), 7.69 (d, 9Hz), 7.57
(s), 7.52 (s), 7.47 (dd, THz, 8Hz), 7.23
(d, THz), 7.20 (dd, 8Hz, 4Hz), 7.02 (s},
6.85 (s br), 6.81 (s br), 6.37 (s bt), 6.19
(s br), 5,86 (s), 5.66 (dd, 9Hz, 6Hz),
5.48 (dd, 7Hz, 8Hz}, 4.54 (m), 4.01
(m), 3.94 (d, 15Hz), 3.88 (d, 15Hz),
3.55 (dd, 15Kz, 7Hz), 3.37 (dd, 15Hz,
9Hz), 2.85 (ddd, 14Hz, 9Hz, 3Hz), 0.62
{d, 7THz), 0.49 {d, THz)

10

N/

R=0.30 (T 4:1). 5 = 8.80 (d, 4Hz), 8.85
(d, 3Hz), 8.01 {d, 8Hz), 7.99 (d, 8Hz),
7.90 {d, 8Hz), 7.86 (d, 8Hz), 7.77 (d,
8Hz), 6.87 (dd, 8Hz, 8Hz), 6.45 (s br),
6.23 (s br), 5.97 (s br), 5.61 (dd, 8Hz,
8Hz), 5.46 (dd, 7THz, 7Hz), 5.39 (s),
4.63 (m), 4.00 (d, 15Hz), 3.89 (d,
14Hz), 2.80 (dd, 13Hz, 11Hz), 0.86 (d,
7Hz), 0.59 (d, 7Hz)

11

A/

Re=0.40 (T 4:1). 8 = 9.12 (d, 5Hz), 9.08
(d, 4Hz), 8.60 (d, 8Hz), 8.45 (d, 9Hz),
8.40 (d, 9Hz), 8.39 (s), 8.39 (s), 8.37
(d, 10Hz), 8.02 (d, 8Hz), 7.90 {d, 7THz),
7.87 (s), 7.77 (d, 8Hz), 7.38 {d, 8Hz),
7.18 (d, 8Hz), 6.85 (s br), 6.40 (s br),
6.07 {s), 5.89 (s br), 5.81 (3°br), 5.60
(dd, 8Hz, 8Hz), 5.54 (dd, 8Hz, 8Hz),
4.57 {m). 3.98 (d, 16Hz), 3.90 (d,
16Hz), 3.00 (dd, 12Hz, 12Hz}, 0.68 (d,
7Hz), 0.58 (d, THz)

12

AN/

R=0.34 (E two times). & = 8.85 (dd,
4Hz, 2Hz), 8.12 (d, 8Hz), 8.07 (d, 9Hz),
7.99 (d, 8Hz), 7.98 (d, 9Hz), 7.90 (d,
8Hz), 7.84 (d, 8Hz), 7.77 (d, 8Hz), 7.64
(m), 7.54 (m), 7.42 (dd, 8Hz, 8Hz),
7.28 (d, 7Hz), 7.21 (dd, 8Hz, 4Hz),
7.10 (dd, 9Hz, 9Hz), 6.60 (m), 6.51 (d,
9Hz), 6.43 (s br), 6.33 (s br), 6.20 (s
br), 5.99 (s), 5.60 (dd, 8Hz, 8Hz), 5.46
(dd, 7Hz, 8Hz), 5.37 (s br), 4.64 (m),
4.00 (d, 15Hz), 3.89 (d, 15Hz), 3.52
{m), 3.41 (dd, 15Hz, 8Hz), 2.79 (dd,

|z

7645, 8. £
g%@s {m (T) (S)7|_ ,
r |51

Hz,

5.74
5.44 (s br),
3.53 (d, 15Hz),

11
78
p

),
45



5.97 (s; H3 B), 5.85/5.77(2s; OCH20O A), 5.66 (t, 8Hz), 5.59 (s; br NH B),
5.47 (s; br NHA), 5.45 (t, 8Hz), 4.59 (m 5 B), 3.95(m 5 A, 3.74 (d,
15Hz), 3.62 (d, 15Hz), 3.29 (d, 15Hz), 2.81 (dad, 8Hz, 7Hz, 4Hz; 7), 0.60
(d, 7Hz; SOvBofdes3f. 49 d, 7Hz; 5-Me B) 16b p / Ri =0. 68p{HB206d/@birs Pr OH
20:1). 8 =8.02 (d 8Hz; or), 7.88 (d, 8Hz or), 7.78 (d, > 1 8Hz; ar),
7.59 (m ar), 7.52 (m ar), OCF 7.43 éﬁ ar), 7.12 (s; 3-HA), 6.73 (m,

3 6.52 (d, 8Hz), 6.44 (d, 8Hz), 6.45 (sT°br NH A), 6.35 (s; br NHB), 5.98

(s; H3 B), 584/5.76 (2s; OGO A), 5,86/5.80 (25 OCH20 B), 5.69 (t
8HZ); 5", BZ (g hr. NH B) 5.4 (LBH7\ 548 (Q' hr _

) ( 28 O

B), 3.89 (mEX5l A 3 73R (d. Mz}, 3. 60R¢d. 15HZ). 3.29 (dJATA5 7d

(m. 0.56|d, 7Fz; 5-Me A), WD 2D04/ 065382 PCT/ EREGOMIEDO0S8A M, 7THA0.8XAF0 |R3
7.
9

DATA 0.5} (d.t7ZHz; 5-.Me B) (1117 8H )} 47 80 (AZ)7Hz) 7 79 (d_ 8Hz)

61
‘@S(TI )5%*3@%12” 5 i s
br), 6.33 (s br), %g&

br), 5.45|(dd, 9 S,ar g? .58

(dd, 16Hz| 8Hz), 3.42 (ddN15H ‘ (H §43 ddd
15Hz, 6Hz)| 6Hz), 0.59 d, 7Hz),|O0.54 (d 7Hz) LsoF(stasz Kzrabr,BHB) @4 (d,
8Hz), 7.89 (d,L 8Hz), 7.77 (d, BHz), .59 (ddd| (tSHz; B), T5&(s bt NE)A), 54732 (Jdd,
8H7, 7Hz)| 7.2 CF (s), 6.68 (d 8Hz), 6.60 (s %A)esgen(aizmow 15Hz),

3.9 d 16Hz), 3.43 (dd, 15Hz, 8Hz;
A), 2,83 (dd, 10Hz, 4Hz; A), 0.62 (d,
7Hz; 5-Me ALO.54 (d, 7Hz; 5-Me B)

THz, Hz), |72as| (

12b N R=0.25 (T). NMR in MeOD: § = 9.2-
l 8,85 (m; ar), 8.97 (s; ar} 8,1-7.1 {m;
P ar), 7.20 (s; 3-H A), 6.91 (s, 3-H B),
N 441 {m; 5 B), 3.97 (m; 5 A), 0.83 (d,
7Hz; 5-Me A), 0.45 (d, 7Hz; 5-Me B)
a
NvN

12¢ R=0.40 (T 4:1). 5 = 8.88 (dd, 4Hz,
1.5Hz; ar B), 8.84 (dd, 4Hz, 1.5Hz; ar
A), 8.10/8.07 (2d, 9Hz; ar B) 8.00/7.97
(2d, OHz; ar A), 7.90/7.83/7.76 (34,
8Hz, ar), 7.32 (s; ar), 7.15 (s; ar),
7.0116.77 (2d, BHz), 6.55 (s br; NH A),
8.32 (s br; NH B}, 6.03 (s; 3-H B), 5.66
(t, 8Hz; alpha-H B), 5.59 (s br, NH B},
5.50 (t, 7.5Hz; alpha-H A), 5.49 (s br;
NH A), 4.63 (m; 5 B), 3.93 (m; 5 A),
4.00 (d, 15Hz), 3.89 (d, 15Hz), 2.80
(dd, 11Hz, 13Hz), 0.57 (d, 7Hz; 5-Me

| A), 0.54 (d, 7Hz; 5-Me B)

13 o) E Rg0.67 (T). 5 = 8.01 (d, 8Hz), 7.88 (d,
8Hz), 7.77 (d, 8Hz), 7.59 (ddd, 8Hz,
THz, 1H2), 7.52 (dd, THz, 7Hz), 7.43

0 (dd, 8Hz, 8Hz), 7.31 (d, 7Hz), 7.27 (s),

A/

7.04 (d, 8Hz), 6.96 (d, OHz), 8.75 (d,
8Hz), 6.73 (d, 1Hz), 6.67 (m), 6.52 (d,
8Hz}, 6.43 (d, 8Hz), 6.36 (s br, NH}),
5.98 (s), 5.84 (d, 1Hz), 5.75 (d, 1Hz),
566 (dd, 8Hz, 8Hz), 5.58 (s br, NH),
547 (dd, THz, THz), 4.58 (m), 3.89
(m), 3.73 (d, 15Hz), 3.60 (d, 15Hz),
3.35 (d, 15H2), 3.30 (d, 13H2), 2.77
{dd, 13Hz, 11Hz), 0.60 (d, 7Hz), 0.56
| (d, THz)

R=0.55 (T 4:1). 5 = 8.01 (d, 8Hz), 7.88
(d, 8Hz), 7.78 (d, 8Hz), 6.43 (d, 8Hz),
5.96 (s br), 5.87 {d, 1Hz), 5.84 (d,
1Hz), 5.8 {d, 1Hz), 5.75 {d, 1Hz), 5.66
{dd, ~7.5Hz, ~7.5Hz), 5.45 (dd,
~7.5Hz, ~7.5Hz), 4.58 {ddq, 7Hz,




31 8Hz), 6.33 (s br), 5.90 (s), 5.68 (dd, 8Hz, 8Hz), 5.60 (s br), 5.54
(dd, 7Hz, 7Hz), 5.50 (s br), 4.57 (n), 3.80 (m), 3.80 (d, 15Hz), 3.70 (d,
15Hz), 3.30 (dd, 13Hz, 11 Hz), 2.83 (dd, 13Hz, 11 Hz), 0.59 d, 7Hz), 0.58
d, 7Hz) 1Sv&hooBbesAs27 (T 4:1). 8 = 8.07 (d, 8.5Hz), CPCI/EP2®40MmS(d,
8.5Hz), 7.86 (d, 8Hz), 7.78 (d, 8Hz), 7.74 (d, 8Hz), 7.55 (d, 8Hz), 6.68
(s, br), 6.34 (s, br), 6.28 (s), 5.63 (sl, 5.5Hz, 9Hz), 5.55 (dd, 8Hz,
8Hz), 5.48 C (s, br), 4.64 (m), 4.41 (d, 16.5Hz), 4.14 (d, 16.5Hz), 4.02
(d, 16.5Hz), 3.97 (n), 3.68 (dd, 8.5Hz, 8.5Hz), 3.32 (dd, 11 Hz, 14Hz),
0.79 (d, 70— O RE=6— ; 8. =3 Hr) |
7.93 (d, SLEA 53 E.( gl 71 1 LBATA 44 (44 Hz,

CN 8Hz), 7.20 7.06 (d, 8H{F H dg, 12"8%) ,
5.63 (dd, | 9Hz %ng’ gz‘qi-éﬂ?"%" @6“'(2
15Hz), 2. Fogt ) 3 5= 1)
Y. = 7. 98] (8] 9, 75417%(}163 ; SH (d
(d, 9Hz), |7.71 -12) | ¢ é:w 7¢vz17rs?4=1 @, &iﬁz
7.16 (), |7.08 69 al7ms),salzizs)),sfa(ﬁ.§s4s$c)., §. 59
is br), 6]28 (k $Hz , | FHit),)6.369d, 58tz Iﬂ?(sgﬂz594(6|—|z),
5.52 (s bg), 4 (mgj)[ 7§@%ﬂ§%&§§ %F(rds (d
15Hz), 3. 22 (d Hz, | E e F S By sj) ,
0.53 d, 7hz), : 7Hz?7Hz)£150(m),383(r)n)36?(d
16Hz), 3.63 {d, 15Hz), 3.39 (dd, 15Hz,
7Hz), 3.19 {d, 15Hz), 2.89 (d, 16Hz),
2.72 (dd, 13Hz, 11Hz), 0.46 (d, 7Hz2),
0.39 (d, 7THz)
16 R=0.52 (E). 5 = 8.01 (d, 8Hz), 7.89 (d,

8Hz), 7,78 (d, 8Hz), 7.60 (ddd, 8Hz,
THz, 1Hz), 7.53 (ddd, 8Hz, 7THz, 1Hz},
7.43 (dd, 8Hz, 7THz), 7.43 (dd, 8Hz,
7Hz), 7.36 (d, 7Hz), 7.31.(d, 8Hz), 7.21
(s), 7.07 (d, 9Hz), 6.97 (dd, 8Hz, 9Hz),
6.53 (dd, 8Hz, 1Hz), 6.45 (s br), 6.45
(d, 8Hz), 6.25 (s br), 5.92 (s), 5.88 {d,
1Hz), 5.85 (d, 1Hz), 5.82 (d, 1Hz), 5.76
{d, 1Hz), 5.65 (dd, 8Hz, 8Hz), 5.43 (dd,
7Hz, THz), 5.36 (s br), 4.59 (m), 3.92
(m), 3.74 (d, 15Hz), 3.61 (d, 15Hz),
3.31 (d, 15Hz), 2.78 {dd, 13Hz, 11Hz),
0.64 (d, 7Hz), 0.57 (d, 7Hz)

16a o Re=0.31 (T 4:1). 6 = 8.01 (d, 8Hz; ar),
‘ 7.89 (d, 8Hz; ar), 7.79 {d, 8Hz; ar),
7.43 (ddd, 8Hz, 5Hz, 5Hz), 7.25 (s; H-3
~0 N | A),6.75 (d, BHz), 6.73 (d, 1Hz), 6.66

(d, 8Hz), 6.52 (d, 8Hz), 6.46 (d, 8Hz),

| 8.41 (s; br NH A), 6.26 (s; br NH B),
5.97 (s; H-3 B), 5.85/5.77 (2s; OCH;0
A), 566 (t, 8Hz), 5,59 (s; br NH B),
547 {s, br NH A), 5.45 (t, 8Hz), 4.59
(m; 5B), 3.95 (m; 5 A), 3.74 (d, 15Hz),
3,62 (d, 15Hz), 3.29 (d, 15Hz), 2.81
(ddd, 8Hz, THz, 4Hz; 7), 0.60 (d, 7Hz;
5-Me A), 0.49 (d, 7Hz; 5-Me B)

16b 0 R=0.68 {CH.ClL/i-PrOH 20:1). & = 8.02
- {d, 8Hz; ar), 7.88 (d, 8Hz; ar), 7.78 (d,
8Hz; ar), 7.59 (m; ar), 7.52 (m, ar),
0 CF 7.43 (m; ar), 7.12 (s; 3-H A), 6.73 (m),
3

6.52 (d, 8Hz), 6.44 (d, 8Hz), 6.45 (s; br
NH A), .35 (s; br NH B), 5.98 (s; H-3
B), 5.84/5.76 (2s; OCH,0 A), 5,86/5.80
(2s; OCH,O B), 5.69 {t, 8Flz); 5167 (s:
br NH B), 5.48 (t, 8Hz), 5.46 (s; br NH
A), 4.58 (m; 6 B), 3.89 (m; 5 A), 3.73
(d, 15Hz), 3.60 (d, 15Hz), 3.29 (d,
15Hz), 2.79 (m), 0.56 (d, 7Hz: 5-Me A),




WO 2004/ 065382 PCT/ EP2004/ 000514
7.96 (d, 9Hz),
7.48 (d, 7Hz),

4:1). 8 =
7.72 (d,

(d, 8Hz),
6Hz) ,
3. 41 (dd,

7.73 (d,
6.75 (d,
(dd, 1 8
3.51 (d,
CF3 Rf =0.
(s), 7.24
9Hz), 6.5
(dd, 7Hz,
15Hz) ,» 3
d, 7Hz 25
7.77 (d,
6. 00(s),
Hz), 0.58
(s), 8.79

8Hz) ,

7.95

W4 200420683823 (d, 8Hz),

5.42 (s br),
8Hz,
23 CF3 Rf=0.57 (T).
8Hz)

Qz)

4.50
16Hz) ,
6

(m,
2.52 (

7.54

.50 _(d QI—I?\

3.
dd,

7.99 (d, 8Hz),
(ddd, 8Hz,

7.

-31 EX R2 Rs
(d, 8Hz), 7.84
40 (dd, / C 8
6.11 (d, 8Hz),
79 (M), 3.65 (

12Hz, A2Hz),
97 (d,
THz, 1Hz), 7.4
12 (d RI—IZ\

DATA 22 |
(d, 8Hz),
Hz, 8Hz),

| RF=0.40 (T
7.80 (d, 8Hz),
7.22 (d, 7Hz),

6. 98

6. 92 (s)pCT/EPHA4/{oushs 7Hz,

d, 15Hz), 3..49 (d,
0.51 (d, 7Hz), 0.45 (d,
8Hz), 7.84 (d, 81-1z2),
5 (s),
r\o&(g 5.76 (Q hr\ 5

14Hz)

7Hz)

6.97 (d, NI-12 8Hz),

61

X 7

Hz). 5 4 (

dd.

_7H

7 JHZ\R34 50 (

M3 83 (BATAR 67 (d 1

Hz) ,

15Hz

)_?'36de

13Hz!

lﬂH?\ 0.45.(

51 (d17Hey8-Me®) 39 (d,. 7Hz)

24

5317

B (s
THz
53
NH2

5. 35
(d,

CH3

BHz) ,

T

br), 6.1
5.33 (s
15Hz) ,
Rr=0.65 (T;
7.75

(m,
7Hz)

)
(
g

d,
|

4.93 (m,
0.50 (d,

r),
3.22 (d

fre

(d, 8Hz),

4.
7H

8Hz), ®!s4

6
6. 58
3. 44
26 CF3 Rf=

e base)

7. 18 (n)

)

OA

. (0812, 6,55 (Sl

H

d?‘“oiﬂz( (d5?8705)( .8H2)8 3 )

6 ?g dd? Q
5833 (s r),
48 73!:8}55 @@I(dd?ﬂ
t@izb‘f z), 4593m), @6 (cbrt?;HZ)

1—124 z), 8.59
a2 e S el 50

d, 15
0.59 (d, 7H2), 0.54 (d, 7Hz)

0(

7R,

.31
(d,
5.46
iz)

11

18

J'e

R=0.75 (T). 8 = 8.04 (d, 8Hz), 7.89 (d,
8Hz), 7.77 (d, 8Hz), 7.59 (ddd, 8Hz,
7Hz, 1Hz), 7.52 (dd, 8Hz, THz), 7.27
(s), 6.68 {(d, 8Hz), 6.60 (s br), 6.56 {d,
8Hz), 6.33 (s br), 5.90 (s), 5.68 {dd,
8Hz, 8Hz), 5.80 (s br), 5.54 {dd, 7THz,
7Hz), 5.50 (s br), 4.57 (m), 3.80 (m),
3.80 (d, 15Hz), 3.70 (d, 15Hz), 3.30
(dd, 13Hz, 11Hz), 2.83 (dd, 13Hz,
11Hz), 0.59 (d, 7H=z), 0.58 (d, 7Hz)

19

&

R=0.47 (T 4:1). 5 = 8.07 (4, 8.5Hz2),
8.01 (d, 8.5Hz), 7.86 (d, 8Hz), 7.78 (d,
8Hz), 7.74 (d, 8Hz), 7.55 (d, 8Hz); 6.68
(s, br), 6.34 (s, br), 6.28 (s), 5.63 {dd,
5.5Hz, 9Hz), 5.55 (dd, 8Hz, 8Hz), 5.48
(s, br), 4.84 (m), 4.41 (d, 16.5Hz), 4.14
(d, 16,5Hz), 4.02 (d, 16.5Hz), 3.97 (m),
3.68 (dd, 8.5Hz, 8.5Hz), 3.32 (dd,
11Hz, 14Hz), 0.79 (d, 7Hz), 0.70 (d,
7Hz)

20

F

R=0.55 (E two times). 5 = 8.05 (d,
8Hz), 7.93 (d, 8Hz), 7.79 (d, 8Hz), 7.63
(ddd, 8Hz, 7Hz, 1Hz), 7.44 (dd, 8Hz,
8Hz), 7.20 (s}, 7-18 (d, 8Hz), 7.06 (d,
8Hz), 6.52 (s br), 5.79 (s), 5.63 (dd,
9Hz, 6Hz), 5.45 (s br), 4.56 (m), 3.78
(d, 15Hz), 3.66 (d, 15Hz), 2.70 (dd,
14Hz, 11Hz), 0.64 (d, 7Hz), 0.60 (d,
THZ)

21

Res
L
Ao

Jog
Jo)

F
Ct

R=0.55 (T 4:1). 8 =7.98 (d, 8Hz), 7.95
{d, 8Hz), 7.84 (d, THz), 7.81 (d, 9Hz),
7.71 (d, 8Hz), 7.35 (dd, 8Hz, 8Hz),
7.24 (d, 8Hz), 7.16 (s), 7.08 (d, 8Hz),
6.98 (d, 8Hz), 6.69 (d br, 8Hz), .66
(s), 6.59 (s br), 6.28 (s br), 5.73 {8},
5.61 (dd, 8Hz, THz), 5.58 (dd, 9Hz,
6Hz), 5.52 (s br), 4.45 (m), 3.70 (d,
15Hz), 3.62 (m), 3.58 (d, 15Hz), 3.41
(d, 15Hz), 3.22 (dd, 12Hz, 12Hz), 2.61
(dd, 13Hz, 11Hz), 1.98 (s}, 1.79 (s),

0.53 (d, THz), 0.49 (d, 7Hz)




(s),
7.02 (d,
5.64 (dd,
(d,

(m, 1.82

PCT/ EP2004/ 000514

8.09 (d,
7.40 (dd,
8Hz), 6.6
4.47 (),
11Hz), 2
(T). 6 =
7.55 (dd,
6.80 (s)
br), 4.48
0.49 (d,
9Hz), 8.0
(d, 8Hz),

7.97(d, 9Hz),

8Hz) ,
8Hz,

(m,

8Hz)
8Hz,

AT

/ COON 8Hz),
15Hz) , wd faBe/fedzs2HN 15Hz) ,

6.86 (s), 6.65

5.4
0.46 (d, 7Hz),

7.91 (d, 8Hz),
7Hz), \ C 7.36
=

XL

g,

7.83 (d, 8Hz),

3.

7.72
Is br), 6.16 (s
1 (dd, 7Hz,
26 (d, 15Hz),

0.39 (d, 7Hz) O

-32 EX R2'Rs DATA 27, Ri=0.30 (T).
7. 80
7.13 (d, 8Hz),

7.91 (d,”8Hz),
(d, 8Hz),

(d, 8Hz),
7Hz)

7.15 (s),
br), 6.00 (s br), 5.89
4.50 (m), 3.86 (m,

2.70 (dd, pdBidr2004/d0bsikiz) ,

VIO 2004/ 065382
3
(d. 8Hz), 7.52 (),

6. 95 (s)
’ID_I—I7

7.10 (d, 8Hz),

(s).

3.72

2.53

8.15 (d, 9Hz),
6.85 (d,

Hz) ,

10k7) 2 d%md 1447

622 (
B. 42
7Hz
6.6
(m,
/Hz)

D (d,
7.38

7

D

\ 77 Q

) 2 , 0.5
s), 8. ), 7.

.1 7THz) , d, 8

(s br),76.28Hs
3.78 (d, 15Hz),
29 Rf=0.45 (RP}
8Hz), 7.91 (d
(dd, 8Hz, Cl

48 (rldRs 14Hz
4 (d, 7

D8
Hz) ,
br sh,

3.22 (dd 12Hz
8, MeOH H2O TF
BHz), 7.90 (d,

6.93 (s), 6.

aRFg-éD' (TA) 6 7.96Xd, 9HZRF 96 .
2 HZ)VL Md fa+z) 8H

5.63 Q%

p(r'nﬁ qa(ams)es (6 1518, 3l (8d,
), 321 18, 8Kzl 16H8)12)57 (48, 4
BTBEIZ 512H25 087 (4, dHz) DB)(d,

453?HZ‘)

65
a8

(s

9

23

CF,

R=0.57 (T). 8 =7.99 (d, 8Hz), 7.97 (d,
8Hz), 7.84 {d, 8Hz), 7.73 (d, 8Hz), 7.54
{ddd, 8Hz, 7Hz, tHz), 7.45 {s), 6.97 (d,
8Hz), 6.75 (d, 8Hz), 6.59 (d, 8Hz), 6.17
(d, 8Hz), 5.96 (s}, 5.76 (s br), 5.61 (dd,
8Hz, THz), 5.46 (dd, 7Hz, 7Hz), 4.50
(m), 3.83 (m), 3.67 (d, 15Hz}, 3.51 (d,
15Hz), 2.56 (dd, 13Hz, 10Hz), 0.45 (d,
THZ), 0.39 (d, 7Hz)

24

R=0.53 (T 4:1). 6 = 7.97 (d, 8Hz), 7.84
(@, 7Hz), 7.74 (d, 8Hz), 7.31 (s), 7.24
{d, 7THz), 7.06 (d, 9Hz), 6.80 (d, 8Hz),
6.73 (s), 6.59 (d, 9Hz), 6.53 (s br), 6.16
{d, 9Hz), 6.05 (s), 5,61 (dd, 8Hz, 8Hz),
5.46 (dd, 7Hz, THz), 5.33 (s br), 5.27 (s
br), 4.55 (m), 3.85 (m), 3.73 (d, 16Hz2),
3.53 (d, 15Hz), 3.22 (d, 15Hz), 2.73 (s),
2,58 (5),.0.45 (d, 7Hz), 0.38 (d, 7THz)

25

2

Q.
T
ats

‘Re0.65 (T; free base). § =7.98 (d,
8Hz), 7.85 (d, 7Hz), 7.77 (d, 8Hz), 7.75
(d, 8Hz), 7.18 (m), 6.58 (s br), 631 (s
br), 6.00:(s), 5.35 (i), 4.93 (m), 4.45
(m), 3.44 (d, 15Hz), 3.22 {dd, 13Hz,
11Hz), 0:58 (d, 7Hz), 0.50 (d, 7Hz)

26

é COOH

5
O
Fs

R=0.31 (T) tailing. 6 = 9.00 {s), 8.79
(s), 7.97 (d, 9Hz), 7.83 (d, 8Hz), 7.72
(d, 8Hz), 7.15 (s), 7.10 {d, 8Hz), 7.02
(d, 8Hz), 6.86 (s), 6.85 (s br), 6.16 (s
br}, 6.00:(s br), 5.89 (s), 5.64 (dd, 8Hz,
8Hz); 5.41 (dd, 7Hz, 7THz), 4.50 {m),
3.86 (m), 3.72 (d, 15Hz), 3.62 (d,
15Hz), 3.26 (d, 16Hz), 2.70 {dd, 13Hz,
11Hz2), 2:53 (m), 1.82 {m), 0.46 (d,
7Hz), 0.39 (d, 7Hz)




6.59 (s), 5.81 (dd, 10Hz, 6Hz), 5.78 (s), NI H2 5.56 (dd, 10Hz, 6Hz),
4.44 (m, 4.07 HN (dd~ (,13H 3H, Z, 11 Hz Hz)), , 3.01 (dd, 14 14Hz,
10Hz), 0.52 (d, 7Hz), 0.44 (d, 7Hz) 0 30 Cl 8 = 9.84 (s br), 9.79 (s br),
7.98 (d, Wdz2posoés®B4 (d, 8Hz), 7.74 (d, 8Hz), 7.53 (ddecitkizposioong 7. 47
(dd, 7Hz, 8Hz), NH2 7.40 (d, 7Hz), 7.25 (s), 6.95 (dd, 7Hz, 8Hz .80 8Hz 6 6
\ b), 6.95 (s), 5.44 (s b )44.96 (s b% (s 4.44 (m), 3.19 (dd, 13Hz,
12Hz), 2.73 N H (dd, 11 Hz, 11 Hz), 4 (d, 7Hz), 0.48 (d, 7Hz) WO
2004/ 065382 PCT/ EP2004/ 000514 -33 EX . R2 R3 DATA 31 / 10:5:2 1). 8 = 8r F
5 (d 8 alo AY. I, A WA o k S AY=BW =1 Ny A= Ta W 7R QLiz) 280\ N Cl d,
OHz), 7. ZEXqhd RH7 R7|-|7 1 J) 7 B (n’) 40 (dd _RMTAlHﬂ _Z 291 (s),
7.18 (d, |se2)] 6. s), 6.89 ( 6. 3b5T)851- d@*sz@M
10Hz, 6H1), §. 57 dd, 10Hz, 6 m Z —Iz)
2 3.58 ( (mn)* _R.48 (dd dd, ). ’ YoHz,
6Hz), 3.11 (dd, 7Hz), 0]2.% ; 5Hz) |
2.62 (dd, 13H}, 0. dul, | 7THz 0. 45 (d A B8.04
(mbr), 1.94 d, 7.81 (d, 8Hz), 6.73 (<)4476m52068n) mvecm)&@adc(d -
16Hz), 630 (4, \ \ O 5.96 (s), 5.73 (d4H8HDMN2), 20266, (4Hz OMHe),,
2.62 (m), 51 {m), 0.54 (d, THz), 0.46
(d, 7Hz)
o}
28 I Re=0.65 (T). 8 = 8.42 (s), 8.37 (5), 7.98
(d, 8Hz), 7.84 (d, 8Hz), 7.74 {d, 8Hz),
7.55 (dd, 7Hz, THz), 7.40 (d, 8Hz),
7.35 (d, THz), 7.13 (s), 6.82 (s), 6.80
(s), 6.67 (s br), 6.29 (s br), 5.96 (s),
COOH 5.37 (s br), 4.99 (s br), 4.48 (m), 3.78
_ (d, 15H2), 3.22 (dd, 12Hz, 13Hz), 0.57
i (d, 7Hz), 0.49 (d, THz)
9] .
29 Ri=0.45 (RP-8, MeON/H,O/TFA
70:30:1). 5 = 8.18 (d, 9Hz), 8.09 (d,
8Hz), 7.9 (d, 8Hz), 7.90 (d, 8Hz), 7.79
| (d, 8Hz), 7.4 (d, 8Hz), 7.38 (dd, 8Hz,
Cl ' | 8Hz), 5.93 {s), 6.88 (s), 6.87 (d, 8Hz),
6.59 (s), 5.81 (dd, 10Hz, 6Hz), 5.78 (s),
NH, 5.56 (dd, 10Hz, 8Hz), 4.4 (m), 4.07
N (m), 3.81 (s), 3.77 (s), 3.72 (5), 3.23
_ (dd, 13Hz, 11Hz), 3.01 (dd, 14Hz,
10Hz), 0.52 (d, 7Hz), 0.44 (d, THz)
8]
30 Cl 5=9.84 (s br), 9.79 (s br), 7.98 (d,
8Hz), 7.84 (d, 8Hz), 7.74 (d, 8Hz), 7.53
NH (dd, 7Hz, 7Hz), 7.47 (dd, 7Hz, 8Hz),
2 7.40 (d, THz), 7.25 (s), 6.95 (dd, 7Hz,
L 8Hz), 6.80 (d, 8Hz), 6.74 (s br), 6.24 (s
br), 5.95 (s), 5.44 {s br), 4.95 (s br},
o 4.44 (m), 3.19 (dd, 13Hz, 12Hz), 2.73
N {dd, 11Hz, 11Hz), 0.54 (d, 7Hz), 0.48
H (d, 7Hz)




5.55 (mBr), 4.57 (n), 0.59 (d), 0.55 (d, CHG6Hz) J 2 HNO 33/ Rr=0.42
(T). 8 = 8.04 (d, 8Hz), 8.00 (d, 9Hz), 7.93 (d, 8Hz), 7.88 (d, 8Hz), 7.80
ol (d, 8Hz), 7.76 (s), 7.07 (d, 8Hz), 6.98 \ C (d, 8Hz), 6.94 (s), 6.66
(s), 6.62 woiwiigessda. 96 (s), 5.59 (dd, 8Hz, 8Hz), 5.51 pduErBdesidiHz,
 7Hz), 4.58 (n), 3.83 (n), 3.76 (d, HN ~O 15Hz), 3.64 (nm), 3.58 (m), 3.47
(M, 2.62 (m, 0.58 (d, 7Hz), 0.54 (d,357Hz) O rrFA 34 030:12. Rt=0.37
(RP-8 8 = 9.9 (s/br), 8.22 (d, 8Hz), 8.18 (d, 8Hz), 7.95 (d, 8Hz), 7.82
yacl (d, 8Hz), 7.51 (d, 8Hz), 7.34 (m, 7.25 (s), 7.11 (d, 8Hz), 7.02 (d,
9Hz), 6.6 656 Ol Oz —5- : 4.35
(m, 4. 14.E8 stz Rey 4 o6l (o) 6.(d, NaHz) 3 7AW O 15H7) 0. 48
(d, 6Hz),| B139 (d, 35 Cl .4 ). :Rfs_O-B_?zL(BgJQHW@ H.OfAcBY (d,

8Hz), 7.77 (d,| 8Hz), 7.59 (ddd, 8.0 1Hz) ,
o (dd, 8I(-|z, 7 6. 84 Ed, 8 ”é%%é"@r%,
g S

oS T a0

6.34 (s pr), [6. ), 5.59 (dd,

br), 4.59 (m, m, 3.80 (

15Hz, .8Hz), 3.[31 13Hz, 1| OHz, 2Hz), 2. 9ps.a8l(s), b3kizs), SO (@) eHERRE2
PCTI EP20041000514 | - 34 EX R2 R3] DATA 11 Hz), DS5-6B(df.d0HESNzZ), D46E)(408 7 Hz

HI NH (m), 3.78 (s), 3.70 (dd, 15Hz, 6Hz),
\n/\/ 2 3.58 (m), 3.48 (dd, 15Hz, 10Hz), 3.23
(dd, 6Hz, 6Hz), 3.11 (dd, 13Hz, 7Hz),
o 2.99 (dd, 13Hz, 11H2), 2.75 (dd, 6Hz,

8Hz), 2.62 (dd, 13Hz, THz), 0.53 (d,
7Hz), 0.45 {d, 7Hz)

32 R&0.65 (T). 6 =8.04 (m br), 7.94 (d,
. 7Hz), 7.81 (d, 8Hz), 6.73 (s), .62 (s

| br), 6.36 (d, 16Hz), 6.30 {d, 17Hz),
| _ ol 5,96 (s), 5.73 (d, BHz), 5.65 (d, 9Hz),

5.55 {m Br}, 4.57 (m), 0.59 {d), 0.55 (d,
6Hz)

Ry=0.42 (T). 5 = 8.04 (d, 8Hz), 8.00 (d,
9Hz), 7.93 (d, 8Hz), 7.88 (d, 8Hz), 7.80
(d, 8Hz), 7.76 (s), 7.07 (d, 8Hz), 6.98
{d, 8Hz), 6.94 (s), 6.66 (s), 6.62 (s br),
5.96 (s), 5.59 {dd, 8Hz, 8Hz), 5.51 (dd,
7THz, 7Hz), 4.58 (m), 3.83 {m), 3.76 (d,
15Hz), 3.64 (m), 3.58 (m), 3.47 (m),
2.62 (m), 0.58 (d, THz), 0.54 (d, 7THz2)

33
0] @\
Cl
N/ﬁ

HN ]\/O

R0.37 (RP-8 MeOH/HO/TFA

70:30:12). 5 =9.90 (s br), 8.22 (d,

8Hz), 8.18 (d, 8Hz), 7.95 (d, 8Hz), 7.82

ol (d, 8Hz), 7.51 (d, 8Hz), 7.34 (m), 7.25

Cl

O
CH,0

(s), 7.11 (d, 8Hz), 7.02 (d, 9Hz), 6.69
(s), 5.60 (dd, 10Hz, 5Hz), 5.45 (dd,
10Hz, 5Hz), 4.35 (m), 4.14 (dd, 5Hz,
5Hz), 4.06 (m), 3.76 (d, 16Hz), 3.70 (d,
15Hz), 0.48 (d, 8Hz), 0.39 (d, 7Hz)

Re=0.42 (E). 6 = 8.04 (d, 9Hz), 7.89 (d,
8Hz), 7.77 (d, 8Hz), 7.59 (ddd, 8Hz,
7Hz, 1Hz), 7.52 (ddd, 8Hz, 7THz, 1Hz),
7.42 (dd, 8Hz, 7Hz), 6.84 (d, 8Hz),
+6,66 (dd, 7Hz, 7THz), 6.80 (s br), 6.34 (s
br), 6.13 (s), 5.59 (dd, 8Hz, 8Hz), 5.44
{dd, THz, THz), 5.37 (s br}, 4.59 (m),
3.88 {m), 3.80 (s), 3.74 {s), 3.72 (d,
6Hz), 3.42 (dd, 15Hz, 8Hz), 3.31 {ddd,
13Hz, 10Hz, 2Hz), 2.82 (dd, 13Hz,




36 Cl Rf=0.44 (E). S = 7.97 (d, 9Hz), 7.83 (d, OHz), 7.73 (d, 8Hz), 7.52

(dd, 8Hz,
6.58 (s b
(dd, 7Hz,
3.38 (s),
7Hz), 0.4

8Hz), 7.35 (dd, 7Hz, 7Hz), 6.83 (d, OCH3 / 9Hz), 6.62 (d, 8Hz),
ry, 6.49 (s), 6.32 (d, 9Hz), 5.89 (s), 5.57 (dd, 8Hz, 7Hz), 5.47
Wardops/Gsae (s br), 4.51 (m), 3.71 (s), 3.60 PEVEPBOB®OZA, OHz),
2.53 (dd, 13Hz, 11 Hz), 1.71 (ddd, 15Hz, 6Hz, 6Hz), 0.51 (d,
6d7H 37 O C R=0.37 (E)._8 = 8 06 (d, 8H), 8.01 (d, 8Hz),

7.90 (d, 8Hz), 7.81 (d, 8Hz), 7.69 (dd, 7Hz, 7Hz), 7.52 (dd, 8Hz, 8Hz),

7.48 (dd, 8Hz, 8Hz), 7.16 (s), 6.86 (dd, OCH3 8Hz, 7Hz), 6.80 (d, 8Hz),
6.71 (s),, fdd - 8z L) 6. 65 (s hr) 636 (s.hr). 607 (d_ 8hz),
5.91 (s), | ®%d (dd. 8l 8Hz) 15 60 (Rl 7Hz | 7H7) . 5 SPAE‘\brL 4.5
(m, 3.76/(s) 1373 (d_15Hz) 13 52 (a)__ 2 6ol tit) 063 (d,
7Hz), 0.5 3 |7 : =0. ¢ R4 )58‘7=978d(9ﬁ2)7§§-(9 (ld,
8Hz), 8.0p (d, (dd, ™ Zgr,T HZ” gg 1z,
7Hz, 1.5Hz), 7.50 (ddd 4 7Hz,

6.68 (s bf,), 16.42 (s Br), 98Hzg ( 55(., ),
5.52 (dd,| 8Hd, 8Hz), 4.55 (n),| 3. 68 ,{zqmz) 5;347 ,,TH 11
Hz), 2.09|(s), 0.64 d, 7Hz), 0.59 d The PREPAmxnm(rﬁ),castmam@mm ALS
Naphyt hyl pl anijne ami de (Conpound Al) Napht hal en®Hz),-368($0XEA (i 1aid4, dtHz,

di ssolved|in dry THE and 5 equilv. of borane di 2?@9‘11‘%9?‘?1‘ 82, SHBhT s arje
added_ Thv maturoa _oht a1.noad ic— St ;Lr¥nrl At rt1 dn EfAN \ADf‘hD
with 1 N I-ig ution p?ed ang ?_(/ éss ’

( Napht hal gne- 1 obt a whi C”'(d b ggd 3 To
the solut]on d of arti 1743@3@@@ 3|.g 18 B5qdd, It
The mi xtufe oq ] ext"mz‘,mh)\ﬂﬁothHb) (s), 6.59

(dd, 8Hz, 2Hz), 6.65 (s bv), 6.36 (s br),
-6.07 {d, 8Hz), 5.91 (s), 5.66 (dd, 8Hz,
8Hz), 5.60 (dd, 7Hz, 7Hz), 5.51 (s br),
- 4.57 {m), 3.76 (s), 3.73 (d, 15Hz), 3.52
-(s), 2.69 (dd, 13Hz, 11Hz), 0.60 (d,
7Hz), 0.57 (d, THz)
38 Cl - R=0.46 (toluene/i-PrOH 4:1). § = 8.07
-CH, {d, 8Hz), 8.00 (d, 8Hz), 7.87 (dd, 8Hz,
'2Hz), 7.76 (d, 8Hz), 7.57 {ddd, 8Hz,
THz, 1.5Hz), 7.50 (ddd, 8Hz, 7THz,
1Hz), 7.43 (dd, 7Hz, 7Hz), 7.23 (m),
6.68 (s br,), 6.42 (s br), 5.79 (s), 5.70
' (dd, 10Hz, 6Hz), 5.61 (s, br), 5.52 (dd,
-8Hz, 8Hz), 4.55 (m), 3.68 (m), 3.34
(dd}, 3.10 (dd, 13.5Hz, 11Hz), 2.08 {s),

+0.64 (d, 7Hz), 0.59 (d, 7Hz)

PREPARATION OF STARTING MATERIALS

Naphythylalanine amide (Compound A1)

Naphthalene-1-carboxylic acid is dissolved in dry THF and § equiv. of borane dimethylsulfide
complex are added. The mixture obtained is stirred at rt, diluted with EtAc, washed with 1N
HCI and 5% NaHCO; solution, dried and solvent is evaporated. (Naphthalene-1-yl}-methanol
is obtained, which is dissolved in CH,Cl,. To the solution obtained 1.5 equiv. of Dess-Martin
reagent are added at ri. The mixture obtained is diluted with EtAc, extracted with 1N HC!
and 5% NaHCOs-solution, dried and solvent is evaporated. Naphthalene-1-carboxaldehyde
is obtained and dissolved with 1 equiv. of racemic-Boc-a-phosphonoglycine trimethylester in
CH,Cl, and 1.1 equiv. of DBU are added. The mixture obtained is stirred at rt and treated in
sequence with 1N HCI and 5% NaHCOj; solution. The phases obtained are separated, the
organic phase obtained Is dried and solvent is evaporated. 2-Boc¢-amino-3-(naphthalene-1-
yl)-acrylic acid methyl ester {(cisfirans mixture) Is obtained, is dissolved in MeOH/H,O at pH



and 5% NaHCO3- sol ution, dried and sol vent is evaporated.
Napht hal ene-| - car boxal dehyde is obtained and dissolved wwth 1 equiv. of
racemn c- Boc- a- phosphonogl ycine trinethylester in CH2ClZ and 1.1 equiv. of
DBU ar e adweckoosldasssi xt ure obtained is stirred at rt aneCctEEsssmdosin
sequence with 1 N HCl and 5% NaHCOB3 sol uti on. The phases obtained are
separated, the organic phase obtained,is dri-ed and solvent is evaporat ed.
2- Boc- am no- 3- (napht hal ene-1 - vyl )-acry? c acid methyl ester (cis/trans
m xture) is obtained, is dissolved in MeOH/ H20 at pH WD 2004/ 065382
PCT/ EP2004/ 000514 -35 6.5 %phosphatg buffer) and_20 w w¥% of 10% Pd/ C are
added. T tphesniete Ritfieriand 20,vewaRf dPhdfed areriadded, Thembrtusg obfginedishe cat al yst
iRZ filt err@drﬁgﬁatfmst it &S0 ﬂs? ﬂ'l:ce'cb{a%ﬁs ﬂiﬂér@dtl Bﬁfdnég AR filtrats é}ﬁté@ﬁ@_ rﬂ;@ﬁt .
cemc na ani ne ne ster is ohtained, dissolv i n. et hanolic
NG and %% PrPated RaoeTsrapu AR nae e Ep SEingd B eR TP UBRGG: K up.
Racemi ¢  NHyzingistiyéd TRgintgugnabtanddss oliijedtard. exiraSiVe Roangy. ®akbericbi ti on of
allergic Coﬁ)tgﬁ(ftl dermatdi ti‘i‘?{éﬁ\%) invivo a. Method: Goups of 8 fenale
mi ce are EBMENYFIUE APCER GNABESIy with 50 pl of 2% oxazol one on the
shaved ventral abdonmen (day 1) and challenged with 10 pl of 0.2% oxazol one
on the inps r surface of the right ear (day 8). The -unchallenged | eft ears
serve as no f""'l%ﬁtrols and dermatitis is evaluated fromthe difference
i n pi nnalink®itipint of wdlieric centaekdernmsitia (AGBxinviveof | nfl anmatory swel | i ng (day
9). In adadﬂiu%ﬁ' activity of nyel operoxi dase (MPO serving as a neasure of
| eukocyt e X in ear honogenates are determ ned as descri bed by Bradl ey
et al., GoupsdsfeDalersicebre stBsiidgPRBtaneOSR) withblbulah 2 et ezalor: o that ed

Iy 2 i . .
Activi ty %“%*%défe@&%'%bga%@Hﬁ?@?@%ﬁ?ﬁ%@ ficto FRMAN ao A Be bkl |
aur i cul arsugiaes ofitheyrighi @aofdayBp Theunchallgngedleft ¢are serve apnoamad contislstard  wi t h
ih hi ) : A . ! i th
100 pi eTAGIErARIeERIR GoliedtoRa At WA RRRRL Y 1

eval uat ednfigmneriarysweling (day 9kds griditonprglivity plaaysieneroxidasa (MPQ) srjVied @83e of
0. 01- 10. OnéRkebor¥ukdeyte Fﬁﬁ@%ﬂ%a?fxglgg/@éﬁlﬁ{eg_a?@détsﬁr%éosaé dbscAdbd by BrBdiEy &n of

the inflammatory response by 40 nhi bition of swelling conpared with
| nhi bi i i SINVRRGeEEIoh 70208 KRB2) ae vl 38 YEtRA O 8.1DYB 8T mouse

ant i - LFA-chafigtge Rt Yhe feeSddmpduhd ofdkamplal 10, Aty RYcaltba®iPas the PercBidthgabs Cl ai s

1. A conpou of formula OQ R3 H2N O
mjinhiiglltqon of inflammatory augcular sweﬁmg and %PO activity relative to animals treated

with the vehicle alone. For comparison mice are treated in{raperitoneally with 100 pl
monoclonal anti-rmouse LFA-1 antibody 1 hour before challenge and evaluated as described.
b} Reéults

Oral treatment with a single dose of 0.01-10.0 mg/kg of a compound of example 10 resuilts in
an inhibition of the inflammatory response by 40-50%. Inhibition of swelling compared with
inhibition of MPO activily is observed. Treatment with 50-200 pg/mouse anti-LFA-1 antibody
results in an inhibition by 34-56%. |



Rl wherein R is C .4alkyl, R2 is nethyl which is unsubstituted or
substituted by - quinolinyl, - benzg§l, 3]dioxoiyl, - phenyl - phenyl one
or norefold substituted by hal ogen, hal o(C, 4)al kyl, (C,.,)al koxy, cyano,
am no, di methyl am no, carboxy(Cl. 2)al kyl carbonyl am no, am no(Cl_

2) al kyl car bonyl am no, (C24)al kyl enecar bonyl am no, heterocyclyl carbonyl (Cl1_
2) al kypateditoglaphsam no, wherein heterocyclyl has 6 ring nenbers and 2

het eroatons selected fromN, 0, R3 is C6_13aryl one or norefold
substituted by hal ogen, - hal o(Cl.6)al kyl, - hal o(Cl.6)al koxy, - cyano,
- pheny! A compiban@bf forrelaer ocycl yl having 6 ring nenbers and 2 nitrogen

het eroatons. 2. A conpound _of cl ai nhl wherein R, is nmethyl, R2 is as
defined in claim1, and R34 one or norefold substituted by -

hal ogen, - hal o(Cl. 6) &,N | koxy, - cyano, - phenyl, -37- -
aromatic heterocycl [ N rs and 2 nijtrogen heteroatons. 3.
A conpound of cl ai ‘ flormula CIN_OOHZN OO NNO CH3 | PREF 4.
A conpound of any ¥ Cl ai s "3 inthe formof a salt.

R1

wherein

R, is Cy.4alkyi, ‘

R; is methyl which is unsubstituted or substituted by

- quinolinyl,

- - benzo[1,3]dioxolyl,

- phenyi

- phenyl one or morefold substituted by halogen, halo{C,.)alkyl, (C;.4)alkoxy, cyano,
amino, dimethylamino, carboxy(C.;)alkylcarbonylamino, amino{(C;.
»)alkylcarbonylamino, (Cs.4)alkylenecarbonylamino, heterocyclylcarbonyl(C..
o)alkylcarbonylamino, wherein heterocyclyl has 6 ring members and 2 heteroatoms
selected from N, O,

R3 is Cg.4saryl one or morefold substituted by

- halogen,

- halo(Cyg)alkyl,

- halo(C.g)alkoxy,

- ¢yano,

- phényl,

- aromatic heterocyclyl having 6 ring members and 2 nitrogen heteroatoms.

2. A compound of claim 1 wherein
R;is methyl, _
R, is as defined in claim 1, and
Rsis phenyl one or morefold substituted by |
- halogen,
- halo(Cye)alkyl,
- halo(C,5)alkoxy,
- cyano,
- pheny],



5. A conmpound of formula | according to any one of claiml1l to 4 for use as
a pharmaceutical. 6. The use of a coypound of any one of clains 1 to 4 for
t he manufacture of a nedicanent for the treatnment of disorders or diseases
nmedi ated by. LFA-1/1CAM-1, LFA-1/1CAM2, LFA-1/1CAM3 or LFA-1/JAM 1

I nteractions. 7. A pharmaceutical conposition conprising a conmpound of
formul a 1 aacmetichetgrocgcigniyavimes ring mehdiens dnd P nidroigen &eteesdtéhson with at

| east one pharmaceutical excipient. 8. A pharmaceutical conposition
according to claim?7, further conprising another pharnaceutically active
agent . 3.9 A congleandet elatm ¢ @ 2obfdomoka | on for the treatnent of disorders or

di seases nediated by LFA-1/1CAM1,_LFA-1/1CAM 2, LFA-1/1CAM 3 or
LFA-1/JAM 1 interactions, conprisi/Ag § | east one conpound according to
any one of clainms 1 to 4 in conbi ' will h at | east one second

phar maceutically active agenty which—i/s sel ected fromthe group consisting
of an i munosuppressant /1 nongdul atory and anti-inflammatory active
agent, wherein a cdtouRs 0 4 and a second
pharmaceutically getd comtantly, or in
sequence

IPREF

L~

. A compound of any one of claims 1 fo 3 in the form of a salt.

o

A compound of formula | according to any one of claim 1 to 4 for use as a
pharmaceutical.

6. The use of a compound of any one of claims 1 to 4 for the manufacture of a medicament
for the treatment of disorders or diseases mediated by LFA-1I_|CAM—1, LFA-1/ICAM-2,
LFA-1/ICAM-3 or LFA-1/JAM-1 interactions.

7. A pharmaceutical composition comprising a compound of formula | according to any one
of claim 1 to 4 in association with at least one pharmaceutical excipient.

8. A pharmaceutical composition according to claim 7, further comprising another
pharmaceutically active agent.

A pharmaceutical combination for the treatment of disorders or diseases mediated by
LFA-1/ICAM-1, LFA-1/ICAM-2, LFA-1/ICAM-3 or LFA-1/JAM-1 interactions, comprising at
least one compound according to any one of claims 1 to 4 in combination with at least one

©

second pharmaceutically active agent, which is selected from the group consisting of an
immunosuppressant, immunomodulatory and anti-inﬂammatory active agent, wherein a
compound of any one of claims 1 to 4 and a second pharmaceutically active agent are
administered concomitantly, or in sequence



