Conpounds of formula (1),

2, 2-di fl uor oet hoxy,

in which RL is hydroxyl,
1-4C- al koxy, 3-7C-cycl oal koxy,
or conpletely or

3-7C-cycl oal kyl net hoxy,
predom nantly

(12 INTERNAGOS Al SPHLICATECN HUBLGHAIDRDDYR TRE PARENTWHOBRBATION TREATY (PCT)

1- 4C- al koxy, 3-7C-cycl oal kox
Z}QWWIIH@%/%@?W%”YM COp

fl uori ABSANBYE t yt ed 1- 4Ca
R2 t dyerHieral Birgvg 1-2C al &
hydrogen or 1-4C-al kyl,

@p)Iniepnatipngl Pubfigation Dalah, o gj
135 eptenber 205 0%G¥IN i on,

B

Bya

EwRy

=)

N
s -O RaY) Q%g}éd Og

3-7C- cycl oal kyl nmet hoxy,
y or predom nantly

i IIAIWI(IJMEIIIHMIM@IMMHIIIIIIIIIIIIII LT

umber

Al

(51) Im@ﬁmva@nt&@ssakd@yﬂ L0724/ dy | Ghr bromy I[KRAGEER: 8 @ tlef/gy ALTANA Pharma

A S RD HERE 1
BT STl VS i
nbadi n e

v 1R Bl
- O R51,

um

IS

22) InkerfhGondd F'ﬁﬂ?ﬁatéz' AGaach Kook e BRy65PXY -

1-7C-al kyl car bonyl ,

or conpl et el yy@nrDKR!

Of- (BRI s ubst i tAfE B Pliactal [37F7, Koareyr (OB

@0), Df.kiéhaﬂd SE@COWss otherwise indicated, for every

npogdi ment b) accor di g otraiickdigropri@sentble): AE, AG, AL, AM,
‘ier%%r/b s@6; 1- 4CTadk $¥. BAGHGBRERBYY, BY, BZ, CA, CII, CN,
in which R51 1 s hydrogen,

c%%?@_u ¢ 9£ DK, DM, DZ, EC, EE, EG, ES, FI,
2G Q(li{ GH?GM, HR, HU, ID, 1L, IN, IS, JP, KE,
Ké} P, KR RZ, L.C, LK, LR, LS, LT, LU, LV, MA, MD,
VIR INA, NI, NO, NZ, OM, PG,

25) FlihdiQhduflR- SUbsti tut ed 1- 4Gnakkyl , marL, PISR@RAUisordl dBYsG, SK, SL, SM, SY, T7,
substituted by R6 and/or R7 and/ ofM,R8,TRafTAIZ GA, GBS, WHVC, VN, YU, ZA,
26) Piflcai@Mhsguad: nonocyl i ¢ or hysed bi@¢EM ¢ unsaturated or

partially saturated heteroaryl giasliigaled SQERINASI Mrwke b:Qcated for every

(30) Phorlnelbaet: 0at ons sel ect ed i ndependentidayy Admampbie

0¥eHBIoSt | n g7 GMagk
VBPPEC i ve 'POEACT Rt BF 24108, P
Applicant (for all designated States except US): ALTANA

PHARMA AG [DE/DE]; Byk-Gulden-Str. 2, 78467 Kon-
stanz (DE).

(1)

(72) Inventors (for all designated States except CA, PH, US):
SCHMIDT, Beate; Allensbacher Str. 5, 78476 Allens-
bach (DE). FLOCKERZI, Dieter; Ackerweg 26, 78476
Allensbach (DE). HATZELMANN, Armin; Alter Wall 3,
78467 Konstanz (DE). ZITT, Christof; Mainaustr. 209 D,
78464 Konstanz (DE). BARSIG, Johannes; Bleichenweg
11, 78467 Konstanz (DE). MARX, Degenhard; Obere

Reute 15, 78345 Moos (DE). KLEY, Hans-Peter; Im

orJh@dile): ARIPO (BW, GH,

P3-03400r ogfen an@M.SUW UMW, MIZENMENEIL, SZ, TZ, UG, ZM,

7ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO,
SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii)) for the following designations AE,
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ,
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE,
EG, ES, Fl, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM,
PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SM, SY,

005/085225 A1 |00 0 0 0 O O O 0

(@

Weinberg 3b, 78476 Allensbach (DE) TJ, TM, TN, TR, T7: TZ, UA, UG, UZ, VC, VN, YU, ZA,

ZM, ZW, ARIPO patent (BW, GH, GM, KE, LS, MW, MZ,
NA, 8D, SL, S7, TZ, UG, ZM, ZW), Eurasian patent (AM,
AZ, BY, KG, KZ, MD, RU, TJ], TM), European patent (AT,
BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR,

(72) Inventor; and
(75) Inventor/Applicant (for US only): KAUTZ, Ulrich
[DE/DE]; Prof.-Schmider-Str. 12, 78476 Allensbach (DE).

[Continued on next page]

(54) Title: NOVEL HYDROXY-6-HETEROARYLPHENANTHRIDINES AND THEIR USE AS PDE4 INHIBITORS

(57) Abstract: Compounds of formula (I), in which R1 is hydroxyl, 1-4C-alkoxy,
3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy, 2,2-difluoroethoxy, or completely
or predominantly fluorine-substituted 1-4C-alkoxy, R2 is hydroxyl, 1-4C-alkoxy,
3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy, 2,2-difluoroethoxy, or completely
or predominantly fluorine-substituted 1-4C-alkoxy, or in which R1 and R2
together are a 1-2C-alkylenedioxy group, R3 is hydrogen or 1-4C-alkyl, R31
is hydrogen or 1-4C-alkyl, either, in a first embodiment (embodiment a)
according to the present invention, R4 is -O-R41, in which R41 is hydrogen,
1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, hydroxy-2-4C-alkyl, 1-7C-alkylcarbonyl, or
completely or predominantly fluorine-substituted 1-4C-alkyl, and R5 is hydrogen
Har or 1-4C-alkyl, or, in a second embodiment (embodiment b) according to the

present invention, R4 is hydrogen or 1-4C-alkyl, and R5 is -O-R51, in which
R51 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, hydroxy-2-4C-alkyl, 1-7C-alkylcarbonyl, or completely or predominantly
fluorine-substituted 1-4C-alkyl, Har is optionally substituted by R6 and/or R7 and/or R8, and is a 5- to 10-membered monocylic or
fused bicyclic unsaturated or partially saturated heteroaryl radical comprising 1 to 4 heteroatoms selected independently from the
group consisting of oxygen, nitrogen and sulfur, are novel effective PDE4 inhibitors.

R4

R3 RS

R2 R31

H
(1)

~N
R1



WO 2005/085225 A1 NI DA 000 00000 O 0 0

HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, — before the expiration of the time limit for amending the
TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, claims and to be republished in the event of receipt of
GW, ML, MR, NE, SN, TD, TG) amendments

—  of inventorship (Rule 4.17(iv)) for US only

For two-letter codes and other abbreviations, refer to the "Guid-
Published: ance Notes on Codes and Abbreviations" appearing at the begin-
—  with international search report ning of each regular issue of the PCT Gazette.



