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particl es at ar
process is dys-regulated, at least in part, due to an increased surface expression of E- and

20  P-selectin. Consequently, the excessive leukocyte transmigration leads to a pathological
cellular infiltrate with subsequent tissue damage in several clinically relevant settings.
Disease states such as Acute Lung Injury (ALI), Acute Respiratory Distress Syndrome
(ARDS), Asthma bronchiale (asthma), Chronic Obstructive Pulmonary Disease (COPD),
Psoriasis, Rheumatoid Arthritis, and Sepsis are all associated with tissue inflammation

25 induced and perpetuated by pathologically activated leukocytes infiltrating the respective
tissue. In addition, exaggerated leukocyte infiltration contributes to the pathogenesis of
Ischemic-Reperfusion Injury (IRI) associated with organ transplantation, cardiopulmonary

bypass or percutaneous transluminal angioplasty.

30 To transmigrate, leukocytes must bind to the wall of the vascular endothelium to diffuse

through the cell wall of the capillary into the surrounding tissue. Therefore, leukocytes
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predominantly expressed on leukocytes.

30  In inflammatory diseases, dys-regulated transmigration is, at least in part, mediated due to
an increased cell surface expression of E- and P-selectin. In contrast to their low basal

expression, E- and P-selectin expression is upregulated during inflammation, leading to a



transplant and graft rejection. Also the process of blood clotting is
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Novel - SnbPRGEEaETIaSE PR TP B 2ot AP SYTRIERS e course of
requi r eMaRhsplan® alE ghhfii@jdctiéie Also the process of blood clotting is further promoted by
leukocyte-leukocyte and leukocyte-platelet binding, which occurs because leukocytes
15  possess both L-selectin and its corresponding ligand PSGL-1 and can thus interact with

themselves via PSGL-1, and they can also bind to platelets which carry P-selectin.

Therefore, the modulation of selectin-mediated cell adhesion and other selectin mediated
ﬁlnetions, e.g. leukocyte activation, offers a promising possibility to interfere with and stop
20  the inflammation cascade at a very early step. Small molecule selectin antagonists should
modulate ail three selectins simultaneously as pan-selectin-antagonists to circumvent
possible redundancies between the selectins [M. Sperandio et al., Vascular Disease

Prevention, 2004, 1, 185-195].

25  Besides sLe*/sLe?, the natural, high affinity ligand PSGL-1 is another template structure
for the design of small molecule selectin antagonists. As compared to sLe/sLe”, PSGL-1
shows high affinity for all three selectins. To find and to detect novel small molecule drugs
that compete with PSGL-1 and PSGL-1-like ligands for selectin binding is therefore a
promising strategy to develop a novel class of effective pan-selectin antagonists for

30 treating inflammatory disorders. Selectin antagonists may be designed using selectins as

well as using a ligand like PSGL-1 as a template structure, since they are intended to
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distinguishes bimosiamose from other selectin antagbnists. It is, however, a high molecular
weight compound with carbohydrate structures. The pan-selectin antagonist bimosiamose
seems to lack oral bioavailability. Some observations indicate that bimosiamose shows
good affinity for P-selectin and a moderate affinity for E- and L-selectin.
25
There is a strong medical need for novel highly potent pan-selectin antagonists which
modulate selectin-mediated function, e.g. of selectin-dependent cell adhesion, and for the
development of methods employing such compounds to modulate conditions associated
with selectin-ligand interaction. Most of the available anti-inflammatory pharmaceutical
30  therapies, which are available on the market, comprise mostly corticosteroids or NSAIDs
(non steroidal anti-inflammatory drugs) having several serious drawbacks/side effects, and

target different steps of the inflammatory cascade. Unlike this, modulating the selectin
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(a) 5wth m=20,1; n=an integer froml to 3 (b) 10wherein
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being O, Sor [HEL; p=0,1,2,
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function is a therapeutic concept intervening the inflammation cascade at a very early
stage. Almost all promising selectin antagonists so far failed to become marketed drugs,
mostly because of low potency and /or high molecular weight that causes problems in their
absorption-distribution-metabolism-excretion (ADME) behaviour and thus in oral
bioavailability required for the treatment of most inflammatory disorders like rheumatoid

arthritis, septic shock, atherosclerosis, reperfusion injury and many others.

Object of the invention is to provide novel small molecules, especially non-
glycosylated/non-glycosidic and non-peptidic compounds, which are able to potently
antagonize selectin-mediated processes and which have less negative side effects during

their application than prior art compounds.

Unlike most of the sLe*-mimicking compounds developed in this field, the inventive
compounds are not prone to glycosidases or peptidases. Most of the selectin antagonists
developed so far are structurally and biologically based on the properties of sLe* or sLe”.
These resulting compounds showed, therefore, low biological activity like their template
structures. This invention, however, provides novel potent small and drug like pan-selectin
antagonists that have been invented on the basis of biological in vitro assays mimicking
PSGL-1 and PSGL-1-like ligands or any ligands bearing sLe* or sLe® and tyrosinesulfate
motifs [N. V. Bovin; Biochem Soc Symp.; 2002;(69):143-60. N. V. Bovin; Glycoconj. J;
1998; 15(5); 431-46. T.V. Pochechueva et al.; Bioorg Med Chem Lett.; 2003;13(10);1709-
12. G. Weitz-Schmidt et al.; Anal. Biochem.;1996; 238; 184-190].

The present invention provides pharmaceutical compositions comprising at least one

compound having the general structure of formulas (Ia) or (Ib) or (IIa) or (IIb) and a

pharmaceutically acceptable carrier which is useful in medicine.
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t he double bond is either E- or Z-configurated (e) 5
being -(CH2-),INH and q =0, 1, 2, 3 -Y =1i0(a) RB WR2 R4

R5 with s ﬁ*@iz@@/@gﬁ[ 1, WO 2007/ 039111PCT/ EP2006/ 00915%T/EP2006/009152

-7~

wherein the symbols and substituents have the following meaning

10

15

-Xa-=

(@)

O 0

with m = 0,1; n = an integer from 1 to 3

0
g b
N ¥
wherein “ring” is

N _
R? R R
f N \ = RS 4 RS
SRS NSNOR GG

H
and with R' being H, NO,, CF3, F, Cl, Br, I, CN, CH;, NH; NHAlkyl, NHAryl,
NHAcyl and k =0,1

(&)

(c)

s:?s

T being O, S or [H,H]; p=10,1,2,



- 9 - R2 being CO2H, CQRAl kyl, CQRAryl, CO2NH2, CQ2Aral kyl, SQO3H,

SO2NH2, PQ(OH)2, 1-Htetrazolyl-, CHO COCH3,
NCAl kyl ) Al %gl2007/088308, CH20CH3, SH, F, d, Br,

CH20H, NH2, NHAI kyl ,
I, CH3, GiddEddgoe0id1s2CF3

R3 i ndependently fromR2 being H CH3, CH2CH3, CF3, F, d, Br, I, CN,
NC2 and 5R4 independently from R2 and &3 being H, CH3, CH2CH3, CF3,

F, d, Br, I, CN, N2, R2 R5 being H NO2, CF3, F, d. Br, I, CN,
CH3, 0C113, Stai NH2 and -W = -(CH2-),, cis-CH=CH or trans-CH=CH,
and v being 0,1, 2; in case that -W is cis-CHCH or
trans-CH=CH, R2 nust not be NH2 or i, to(b) ,NR2 sss,

ydNy-N c "9--R6 s R6 independeng R2 being H F, O, M,
tert-Bu, CN, NH2 (c) R6 W- R2 535 '?N 15 (d) \R25 rTh ("iiRs

the double bond is either £- or Z-configurated

(e)
R‘I
2 /\ o)
| 3
5 2 /4{_@
®

/E —
" © R‘I O
7
0 7" N{nn iy
I m
; E%NH 1
- R
'
HN / \ O

/E = HN )r;{\,\r

4, O
with -E- being -(CHz-)JNH-and q=0, 1, 2,3
-Y =

10 (a)

R3 wW—R?2

<

with s being O or 1,

I
S \Z\Rs

R4



N (e)

WO 2007/ 039111 with t being 0,1,2 (0 - 10 - R6 /2-Z

.-(NH)/(( t N 5S PCT/EP2006/ 009152 5(g) R6 r4i

10

15

20

WO 2007/039111 PCT/EP2006/009152

-9.

R2 being COzH, COzAlkyl, COgAl‘yl, COzNHz, COzAralkyl, SO3H, SOzNHz,
PO(OH),, 1-H-tetrazolyl-, CHO, COCH3, CH,OH, NH,, NHAIkyl, N(Alky)Alkyl’,
OCH;, CH,OCH,;, SH, F, CI, Br, I, CH;, CH,CHj, CN, CF;3

R’ independently from R? being H, CH;, CH,CHsj, CF5, F, Cl, Br, I, CN, NO; and

R independently from R? and R? being H, CH3, CH,;CHs, CFs, F, CI, Br, I, CN,
NO,, R?

R’ being H, NO,, CF;, F, ClL. Br, I, CN, CHj;, OCHj, SH, NH,
and -W- = -(CHy-)y, cis-CH=CH- or trans-CH=CH-, and v being 0,1,2;
in case that -W- is cis-CH=CH- or frans-CH=CH-, R? must not be NH, or SH;

(b)

‘/‘}/W—Rz
$ \(HN)‘S/E\ N;“"‘RS

RS independently from R? being H, F, Cl, Me, tert-Bu, CN, NH,

(©)
RG\,\/W—-RZ
oA
(Y TN N
(d)
R? S\ N= RN
E“N/—\N_/ SN N—{ :> SN N—:/\')/RS
\__/ n__/ N N/ N/
(e
i,
%%



-T-LNN-Z=(i) R\ "41R2 | -W 10'a2, R7 independently fromR2
being H NO2, CF3, F, d. Br, I, CN, CH3, OCH3, SH N-b, R8 ( '"41 R2

w- s CN 1@08801/d3§1ﬁpendently fromR2 being H F, O, MacrighéomsBbisLN,
NH2 rR2 s\r/, -11-

-10 -
with t being 0,1,2
®
RG
5
A
s N
S
5 (8)
RS
N
é_(NH t \?N
-7 =
®
RT
\/‘/\ 2
| /lw‘R
10 %
R’ independently from R? being H, NO,, CF3, F, Cl. Br, I, CN, CHi3, OCHj;, SH,
NH,,
(i)
RB
s N W
s |l e
15 I\N'ﬂ
R® independently from R? being H, F, C1, Me, tert-Bu, CN, NH,
(iii)
RS 2
R
\
I *

N =N



(iv) with K= NH, NMe, 0, S rife -R2 _31-WK S(v) or the
pharmaceutically acceptable salts, esters or am des and prodrugs of
t he above weéeRéidibgd conpounds of formulas (la) or (Ib)pcatertéddhonat:2
(Hb). 15In a further enbodi nent, the invention relates to

phar maceuti cal conpositions conprisindlat | east one conpound of the
formulas (la) or (Ib) or (Ha) or (Hb) and a pharmaceutically
acceptabl e cagier which is useful in a nedicine, WO

2007/ 039111PCT/ EP2006/ 009152 - 12-

R?
0 L
q - W
Tk Tk
with K =NH, NMe, O, §
5 )
N R7 R7 "
(/] 2 R? 7] /R
r —wW" 2% _N - 1
5 K ‘ZS/TK w 5 ” (EL’/H’
(v
SSS\N S‘S\N/\l ;‘S\N/\
K/o k/NH
\\Sffo \\S:P O\\S’/O
WY N TN
k/o K/NH
- (vii)
o -W-R?

or the pharmaceutically acceptable salts, esters or amides and prodrugs of the above
identified compounds of formulas (Ia) or (Ib) or (I1Ia) or (Iib).

15 In a further embeodiment, the invention relates to pharmaceutical compositions
comprising at least one compound of the formulas (Ia) or (Ib) or (IIa) or (IIB) and a

pharmaceutically acceptable carrier which is useful in a medicine,

X__  HO X
joalnoalifoainen
HO OH MeO OMe
OH oM
la ib lla ® b



wherein the synbols and substituents have the foll owi ng nmeani ng (a)
00 ro-mL-sss 5with m=0,1; n = an integer froml to 3 (b)
10wher ei n woi0@039191 000 &J-3 0SSO0 R, ( \\N, N crqg, ONNMYT/ER2006/000LF3L
and with Rl being H NO2, CF3, F, d, Br, |, CN, CH3, NH2, NHAl kyl,
NHAryl, NHAcyl and k = 0,1 (c) -12-

wherein the symbols and substituents have the following meaning

-Xa-=

(a)

0 O
‘le:{’)n\m);“\ﬁ-f H/lLu/\/\’O(‘i

5 withm =0,1; n = an integer from I to 3

0]
e g,
AN
10 wherein “ring” is

RBOOD DD L

(o] 0 vl

(b)

—

R1 R1 R1
\ N RS V4 RS

Se' DGR ()
and with R' being H, NO;, CFs, F, Cl, Br, I, CN, CHs, NH, NHAIkyl, NHAryl,
NHAcyl and k =0,1
(©)

RN
15 p Sé

T being O, S or [H,H]; p=0,1,2,

(d)



T being 0, Sor [HH; p=0,1,2, W 2007/039111PCT/ EP2006/ 009152 -

13 - the double bond is either E- or Z-configurated -Y = S (a)
R3vv- R2 RAwooastosNit--\=\. R3 with s being 0 or 1, PR3 /RPehon g9k H,
CQRAl kyl, CQ2Aryl, CO2NH2, CQ2Aral kyl, SOG3H, SO2NH2, OPO(O01-1)2,

1-Htetrazol yl-, CHO, COCH3, 0-120H -NB2, NHAIkyl, N(A kyl)Al kyl"
OCH3, CH2OCH3, SH, F, O, Br, |, CH3, CH2CH3, CN, CF3

10

15

20

the double bond is either E- or Z-configurated

(a)

R3 W-R2

with s being O or 1,

R? being CO.H, CO,Alkyl, CO»Aryl, CO,NH,, COzAralkyl, SO3;H, SO,NH,,
PO(OH),, 1-H-tetrazolyl-, CHO, COCHj3, CHOH, NH, NHALkyl, N(AlkyDAlkyl’®,
OCH;, CH>OCHj, SH, F, Cl, Br, I, CH;, CH,CH3, CN, CF;

R® independently from R being H, CHs, CH,CHj, CF3, F, Cl, Br, I, CN, NO; and

R* independently from R? and R® being H, CH;, CH,CHs, CF3, F, Cl, Br, I, CN,
NO,, R?

R’ being H, NO,, CF3, F, Cl. Br, I, CN, CHs, OCHj, SH, NH;
and -W- = -(CHj-)y, cis-CH=CH- or trans-CH=CH-, and v being 0,1,2;

in case that -W- is cis-CH=CH- or trans-CH=CH-, R? must not be NH; or SH;

(e)

with t being 0,1,2



R3 i ndependently fromR2 being H CH3, CH2CH3, CF3, F, O, Br, I, CN,
N2 and R4 independently fromR2 and R3 being H, CH3, CH2CH3, CF3, F,
A, Br, |I,woMeoMNeRi1R2 15R5 being H N&2, CF3, F, O. Bicrdpraodehboi£d3,
0Cl1 13, SH, NH2 and -W = -(CH2-)v, cis-CH=CH or trans-CH=CH, and v
being 0,1,2; in case that -W is cis~@¥%CH or trans-CH=CH, R2 nust

not be NH2 or SH, (e) 20 wth t being 0,1,2 - 14 - 5(9)
R6 fr4.)
®
RG
>
A
g—{NH N
S
5 (e)
RS
N,

-f =

10 (i)
RT
P ’RZ
[ Lw
'??, =

R’ independently from R? being H, NOs, CF3, F, CL Br, I, CN, CH, OCHj, SH,

NH;

(iv)

R7
‘e// [ %..-Z iW’Rz

15 < K K

with K = NH, NMe, O, S

v)

N N R’ ﬁ /R7 2
A j 4 “/ﬂ _R? s I f%W’R
Tk %s//k W % N~ N 2N
H



)t 11 -(N1H1( R7 cza, |I-w R7 independently from R2 being H NO2,
CF3, F, d. Br, I, CN, CH3, OCH3, SH, (iv) 15 with K= NH, Nwe, 0, S
(v) riR7 wB2073041 K WO 2007/ 039111PCT/ EP2006/ 00915% cridp200k0d e
pharmaceutically acceptable salts, esters or am des and prodrugs of

t he above identified conpounds of fordflas (1a) or (Ib) or (Ha) or
(Hb). Preferred pharnmaceutical conpositions conprise conpounds of
formulas (Illa) or (M) or (lIVa) or (IVb)

or the pharmaceutically acceptable salts, esters or amides and prodrugs of the above
identified compounds of formulas (Ia) or (Ib) or (Ila) or (IIb).

Preferred pharmaceutical compositions comprise compounds of formulas (Ila) or (IIIb) or

(IVa) or (IVb)
: :X'.Y HO X'..Y X',Y MeO x'..Y

HO OH MeO” : :OMe
llia " b IVa OMe b

10
wherein -Y is like defined above and wherein -X’- is X (a), X (b), X (c), and X (d) like
defined above. Preferably, -X’- is X(a), X(b) and X(c).

Further preferred pharmaceutical compositions comprise compounds of formulas (Al),
15 (A2), (B1),(B2), (C1), (C2), (D1), or (D2)

OH OMe HO MeO
| | ' X X
A ©\ X \Q” X
HO X MeO x~ OH OMe
A1 A2 B1 B2
oH OMe HO MeO
u'Y /©\ - x“ X“
HO X MeO x OH OMe
c1 c2 D1 D2

wherein -X’-~ and -Y are like defined above and wherein -X’- is

20



wherein -Y is |like defined above and wherein -X - is X (a), X (b), X
(c), and X (d) like defined above. Preferably, -X - is X(a), X(b) and
X(c). Werobarsoni ef erred pharmaceuti cal conpositi onGARs:HS152
conmpounds of formulas (Al'), 15(A2), (Bl1), (B2), (d), (), (D1), or
(D2) wherein -X - and -Y are |ike d&f+i ned above and wherein -X"-
is and wherein -Y is WR2\ R4 HN)IR5S Rs "LN

0 = =
, l 1
(0]
N N o)
[ DD Y B
AN O, Ty Oy
0 i
o o)

O

(0]
N—/ —
Y /\ﬁf\ E/QN)/@‘ ’;‘l‘Nf{f
m=u, H H

and wherein -Y’ is

o] "

wherein all indices, symbols and substituents are like defined above.

The invention also relates to pharmaceutical compositions, wherein the compounds
are defined by formulas (A1) or (A2) or (B1) or (B2) or (C1) or (C2) or (D1) or

(D2)
10
OH
OMe HO MeOQ
Y Y
rIYI @\ X \Q\X" X"
HO X MeO xY OH OMe
A1 A2 B1 B2
OH
OMe HO MeO
Y Y
u'Y /©\ - Qx“ x"
HO X MeO x! OH OMe
c1 C2 D1 D2



wherein all indices, synbols and substituents are |ike defined above.
The invention also relates to pharnmaceutical conpositions, wherein

t he compouwds@iredefi ned by fornulas (Al) or (A2) or (pB¥)ErRoclEd432 OF
(Ad) or (C2) or (D1) or (D2) WD 2007/039111PCT/EP2006/009152 - 17 -
wherein -X - and -Y are as defined asldbove and wherein -X'- is 5and
wherein -Y is wherein all indices synbol s and substituents are
as defined as ) Resti uti cal
conposi tions E@§%¥f§% %ghpounag é?ﬁﬁﬁggﬁ§§ﬁ$8998§ag§ (F1), or
(F2) wherein -X'- and -Y' are |like defined above.

LA O LA S,
{OT” ams o A

0 2 N—y
z)kﬂ/v\g/‘% %/mf\r ;AN»’(;’ %N}*N(f
m=2 H

5 and wherein -Y’ is

R? W-R? R® R®
e o
Z

&HN)S ‘Rs’ é_fNH)s t é_('NH)s t N/

wherein all indices, symbols and substituents are as defined as above.

Particularly preferred pharmaceutical compositions comprise compounds of formulas (E1),
10 (E2),(F1),or(F2)

B g

wherein -X*’- and -Y~ are like defined above.
15

Very particularly preferred pharmaceutical compositions comprise compounds of formulas
(G1), (G2), (H1), or (H2)



O jsrO Very particularly preferred pharmaceutical conpositions
conpri se conpounds of fornulas (Gl), (02), (H), or (H2) wherein
-X" I's |ie defdsmgd above and -Y" is R3B W-R2 eTl RO Kigqdibi¥bdors: s
5 "ty-vRO v RO K\.., R/K-$ R7 n----c, sN ROHO with R9 bei ng CO2H,
C2al kyl , CRaryl, C2N112, CQ2ar al kyll8-CH2S03H, CH2S02NH2,
CH2PO(OH) 2, 1-Htetrazolyl, CHO OOC113 C112011, CH2NH2,

CH2NHal | cyl , Cl12HNdal kyl ) al kyr, HOCHZSH
y Yn \Q\ Yu
HO” :l\/ e Meo’©\ |
G1

wherein -X’- is like defined above and -Y*’ is

3 _p2 R?
P SR
3‘{HN)S/\=,\)R5 3‘(]_, )/r:i

v
K\ R7 K’é:)l;'
$~{hn (\j/]\/ (\
I\‘ = \l g
N

5 § NH)”
with R® being CO;H, COQualkyl, COsaryl, CO,NH,, COsaralkyl, CH,SO;H,
CH,SO;NH,, CH,PO(OH),, 1-H-tetrazolyl, CHO, COCHj;, CH,OH, CH,NH,,

_ CH,NHalkyl, CH;N(alkyl)alkyl’, CH;OCH;, CH,SH.

10 A further aspect of the invention are pharmaceutical compositions, wherein the
compounds are defined by formulas (G1) or (G2) or (H1) or (H2)

OT H OMe HO. ; MeO. ;
‘YII Yll
"-Y“ /@\ A xll xu
HO X MeO x! OH OMe
G1 G2 H1 H2

15 wherein -X’’- is as defined above and - Y’ is



10A further aspect of the invention are pharnmaceutical conpositions,
wherein the conpounds are defined by fornulas (01) or (02) or (111)
or (112) wolhwhepairn -X"'- is as defined above and -Y" p&Syepidsinoo152
2007/ 039111PCT/ EP2006/ 009152 - 19 - 113W R7 ?c-R4 RO K\ R7 I
s N RO K\,R7 ctd.... 1

R3 W-R2
> \( R4

#~{n N)/L_,\

~ 1 P
5§{HN)S./'!\N¢‘ h g\' NH)’%

with R’ being CO;H, COsalkyl, COsaryl, CO,NI,, COaqaralkyl, CH,SO;H,
CH;S0,NH,, CH,PO(OH),, 1-H-tetrazolyl, CHO, COCHs,, CH,0OH, CH,NH,,
CH;NHalkyl, CH,N(alkyl)alkyl’, CH,OCHj, CH,SH,

5 wherein all indices, symbols and substituents are as defined above.

These chemical compounds (E1), (E2), (F1), (F2), (G1), (G2), (H1) and (H?2) are also new.

compounds for themselves.

10 All compounds as described before present the ability of modulating cell adhesion and
modulate selectin- as well as PSGL-1-like mediated binding. The compounds have the
ability to modulate the interaction of selectins with sLe*/sLe® and also the interaction
between selectins and tyrosinesulfate residues. Therefore they are useful for the treatment
of acute and chronic inflammatory disorders, as well as other medical conditions where

15  selectin mediated processes play a role.

The term “pharmaceutical” includes also diagnostic applications.

The term “pharmaceutical” includes also prophylactic applications in order to prevent

medical conditions where selectin mediated processes play a role.

20" The term “pharmaceutical” includes also applications, where compounds of the present

invention may be used as vehicles for drug targeting of diagnostics or therapeutics.



with R 9 being CO2H, CQal kyl, CQRaryl, CO2NH2, CQ2aral kyl, CH2S03H,
CH2S02NH2, CH2PO(OH)2, 1-Htetrazolyl, CHO COCH3, CH2OH, CH2NH2,
CH2NHal kyl woGh2MGadikypal kyr, CH20OCH3, CH2SH, 5wherei n adrmméeiseess:
synbol s and substituents are as defined above. These chem cal
conpounds (El), (E2), (Fl), (F2), (GER0-(®&), (H) and (H2) are al so
new conpounds for thenselves. to Al conpounds as described before

present tihes afithéd YratbrraP didhialti 08 GRlchiciNRSHon RanERdidcat i
selectin- as well gs PSG.- 1-1i ke madieatledqﬁt;i r%di ng. The cgnpgalr]llggSI Nave

t he abi | iP{Priging@ iAast enet ¢pmponpe cddemmore 6hl)s ARG (B (BR) HC3), &) a®1),
d al -t I t] nd tyrosinesul fate
?gsi guzg.(b?‘ﬁéﬁgf g‘%%ﬁ@@@?@@?@%ﬁiﬁgrd‘?ﬁ%ﬁ rea%/men!t of uacut e and

chroni c ihfl. .disorders. .as well.as other..nedical condi.tions
where. 15 b AR Bio%idts SRR BuicB cdiesidbts SpmprisE cobpopnis of rormi
" phar wac €l brdb) ori(fia) od@b) ahdin iprafiies vidant ppldredlas (IR) of {IHL} &' (IVa) or
"phar rracwi cal" includes al so prophylactic applications in order to
pr event dPcal conditions where sel ectin medi at ed processes play a
role. 2 The ferm "pharmaceutical” includes_ al so applications,

where cofbat rﬁgh‘?ff prefared, yagant theyByventnn pegvides phwmasentigalh cempesitians
drug tar ggtbh ! i r | €8~

20091 0803 11 Pt B obe Do ss e unf ORRARENY), (2, (Y0 G2 (S (5 R or
the i nvefP2bn provi des pharmaceutical conpositions conprising at

| east one conpound of formula (A), (A2), (Bl), (B2), (d), (C2),
(DO, 10D2)n a( pErjculqris? prefgrfetl) yarjahP the {n@gition( B@yides phirmapeuticall 2dmpositidg

: ti L 00 1 g q
of o mu 2B Bl R R roBIR P ) LR OB ot or et var i ant
f f L1ia [ 11 Db . (] .(IVb).. | furth -
pr ef or ot LAY SR REY PETERH Brpt I nyBts e ideuteese tehpuepesiime
conpri si ngmpitisihgeadéasnae conpoonther fofmile (G, .GEHNH1) o f8Y). (B1), (B2),
(d), (C2), (D1) or (D2). 10ln a particularly preferred variant the

i nvention provides pharmaceutical conpositions conprising at |east
one conpound of formula (El), (E2), (Fl1) or (F2).

15 The present invention further provides a method of nodulating the binding of P-selectin, L-
selectin or E-selectin to sLe® or sLe® and tyrosinesulfate residues comprising the step of
administering to a patient an effective amount of at least one compound having the
structure of formulas (Ia) or (Ib) or (Ila) or (IIb) to modulate the binding of P-, E- or L-
selectin to sLe* or sLe® and tyrosinesulfate. It has been found that compounds having the

20 formulas (Ia) or (Ib) or (Ila) or (IIb) shown above act to modulate E-, P- or L-selectin

binding.

As used herein the terms “alkyl” shall mean a monovalent straight chain or branched chain
groupof lor2or3 ordorSor6or7or8or9orl0orllor 12 carbon atoms including,
25 but not limited to, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl and the

like, “Alkyl” are independently from each other and can be different or identical.



In a very particularly preferred variant the invention provides
pharmaceutical conpositions conprising at |east one conpound of
formul a (Ghp, 2064833111 (HL) or (H2). 15 The present i nventrcarerbaicimas:
provi des a nethod of nodul ating the blndlng of P-selectin, Lselectin
or E-selectin to sLe or sLea and tyrodilnesul fate residues conprising
the step of admnistering to a patient an effective anount of at

| east oneryeasmo UMl %@%&bﬁd}&%ﬂ%%&ﬁh&%@%&l %%am;sarmélb@ihg Obut
(Ha) or (I|b) to nodul ate the binding of P-,” E- or ectin

or slLea a&RHNmjtedd9, rbsuyl hmaphthyl, Ha@plﬁbﬂnﬂv@mﬂ (h%):dlblﬂfp@mhﬁé’l hadﬁfw!;
t he 20f or sk, hown above act to
m)dul ate E- thﬁén? bgézéﬂel%%)?ﬁ&bflﬂﬁl}lgg(angsthéﬁ%% herein the terns

"al kyl" shal | mean a nonoval ent straight chain or branched chain
group of 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12

car bo a n;;l n dto,

n- pr opyI t’I(P‘lmé(f)pr opfi%/lgyl galﬁ 811(1313%?1? meap fmﬁﬂ‘f O%n%PpF%%EdI tpjag alkyl
"Akyl " grompi hebdypkngg e bhd ymt rmmmiaqb MHehgyl, angaphiiyihehsl, fi-ﬁﬁ}ﬂmﬁylﬁéthyl
i denti cal E\D gy%"lOBQ%%IP P2006/ 009 52 . 21 - The term "ar

shal | medMowrIsk Rhilorab é?‘B‘i’ t fqdobenzh: alkoxgbersyt (Wherpindi %’g)
but not lyjelhd ‘hﬂetﬁd%ﬁylléﬂﬁﬂy' isopropaRNt A8litoxy: Qébolmtg%l  tedt I MRIXG M the like),

(1, 2) -di hydronapht i ndenyl , |ndanyl t hi enyl ;" benzot hi enyl,
t hi enopy R¥érprybengyls heaminebenzsl, Theutr@emyi,ar agu@}alquban@@, c afluasenylmethyl,

e L
2 oot I 100 Ry O TR P CTROSHR e

i sopr opon;cludm@;uhlmxyot $iedted utop xfprmyler dcetylit molannﬁlhesdprdﬁc)nyl n-butyryl,
hydr oxybenzyl ., -am nobhenzyl itrpbenzyl i di nobenzyl ,

fluor enyfsﬂé'g(tWIl’,pl ’%W%%’t‘gwrf’ﬁgﬁﬂ jand lgu@??enyl et hyl ,

2- phenyl et hyl, 1-naphthylethyl and the like. The term "acyl" shall
mean - (CHO or -(0=0)-al kyl or -(C—O) aryI or -(C=0)-arall cyl

i ncl udi ng but ‘ng lim eﬁ f or ny n- propi onyl,

i soprdpi hg ferm, PRAFmAFGytica %BWPVPVISaltim%ﬁo?‘l"“deﬁéﬁ‘%ﬁmdmgs as used herein
4-ni tr obesiEeYd RSScdrbdldcK Salts 1a‘}m£taeacideardmnoafsart§r%§@&t hiafRdel ¥nPHoARIAR¥ e
salts, esters, am des and prodrugs as used herein refers to those
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bi sul f at |tr at e [ al.m t at arat e,
| aur at e, ﬁ%or ares %%naz(%l:aie oxiﬂgc?t ﬁ?lgm%p WS@'B%&? ?éafag G\ JAURE, g%riaf EF‘ézoate
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These nefpesylate, gluc eptonate, lacticbionate, laurylsulphonate salts and the like. These rnay

30 include cations based on the alkali and alkalineearth metals, such as sodium, lithium,

potassium, calcium, magnesium and the like, as well as non-toxic ammonium, quaternary



30 include cations based on the alkali and al kalineearth netals, such
as sodium lithium potassium calcium magnesiumand the |ike, as
wel | as nogobesd@e@moni um quaternary WO PCT/EP2006/009152
2007/ 039111PCT/ EP2006/ 009152 - 22 - ammoni um and am ne cati ons

i ncluding, but not limted to, amoni-@&- tetranet hyl anunoni um

tetraet hyl ammoni um net hyl am ne, di et hyl am ne, trinmethyl am ne,
triethyl am et a e 5 a e t .
phar maceut | ca|l|u§ g%geg%ﬂﬁfe%ﬁ%é?t g]!f!ulcé:lﬁl sté’r@s( gﬁp{tﬁgﬁ%gngghnggmg o,
t hi s i nvdettanathylamnoniomCl |  GArac®Fjan@®igni@s, andm@thyldnkiné, est dimsthyhenioe,n
the al kyl,_.group . . trai ht or_branc haln Accept abl e esters

al so i ngltﬂlglg&&@fm@%ﬁwl szé*t%%ﬂ’t“%ﬁ“t]z@t % as wel | aryl al kyl
esters such as, but not limted to benzyl. C, C2, C3, Cl, Cs and C6
al kyl ester are preferred. Esters of the conpounds of the present

B P oo BRI O e B o @S%B?p&th?%ln%%%ﬁ? SRicts ol g ggmgpnds of this
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c3, C4, b&ﬁahe@@hatﬂaﬂ@(ﬂpw eriare alneradlyet (i Calag |Cvgwebplgy11@tm as well
strai ght afifl l?fl Féesqcﬁ’ H?'bpﬂtot ln?lteiaetg%@r%g%dé (\(%égtt,h est&md]ea?lf)ﬁ tagtm are

am ne may ar ero
cont ai ni mg:fm Estt:nscng“ehe errapoundsrofibe pesent\mntion magibepeiparedGiccordgand

C3 al kyl i des and Cl to C2 dial kyl secondary am des are
pr ef ergreﬁ Vﬁptf%féémg% ﬁ?‘ie conpounds of the present invention may be

prepared according to conventional nethods. 20 The term "prodrug"”
refers to one or nore conpounds that are rapidly transforned in vitro

andfro -active to active sta invivo to,yvield the pare

conpound Eﬁm{’ ) @LBW%?ILYS a(:?eé)}a%g, RNfPXiGy a@f-‘é}‘ ?)t?"(’!n%‘)“ Sf@# this
exanpl e hwehtsH @biaé amides Ab@RA Pém lafnYdn¥L Ffﬁ{a?})@!l'@‘cg, 5, 15 ahd 82881
cont enpl at ed that pharmaceutically active co sitions may contain a

conpound 2@ne dad preeaday Ginberfts En ©r aush Gediabahpoune vherin ihevdiol srapsr

|
co gr;;t% Sgtittl 1% j @Egﬂznggtéa/hg% 8&%}@3 iRy tltecc!als@optectnd%s! SfifneS R RFhd Fray 2B be in

the form of a 5 or 6 membered heterocycle containing one nitrogen atom. Amides derived
frorr_l ammonia, C, C; and C; alkyl primary amides and C, to C; dialkyl secondary amides
are preferred. Amides of the compounds of the present invention may be prepared

according to conventional methods.

20
The term “prodrug” refers to one or more compounds that are rapidly transformed in vifro
and from a non-active to active state in vivo to yield the parent compound of the above
formulas (la) or (Ib) or (IIa) or (IIb), for example by hydrolysis in blood or in vive
metabolism.

25

It is also contemplated that pharmaceutically active compositions may contain a compound
of the present invention or other compounds that modulate or compete with E-selectin or

P-selectin or L-selectin binding.



Pharmaceutically active conpositions of the present invention
conprise a pharmaceutically acceptable carrier and a conmpound of
formul as (wa)o@feséib) or (Ha) or (Jib), whereby a phar nmeagtécabdiy:
acceptabl e carrier can also be a nedically appropriate nano-particle,
dendrimer, |iposone, microbubble or p@Byethylene glycol (PEG. The 5
pharnaceutical conpositions of the present invention nay i ncl ude one
or nore afnR e u a abgveastr e: r

(ha) or ?%Ib) Fo?ﬁu a?%§v€o§g? géﬂﬁftﬁﬁzngéorﬁﬁ%%g ' yé?g ééh@hﬁfy
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and doerile powders for reconstitution into sterile 20 injectable

sol ution or dispersion. Exanples of suitable aqueous and nonaqueous
carriers Thelicbn@mmonssodrvbatzﬂnmﬁsw&ﬂi wl hiﬁndxﬁCéﬂddauMﬁIseéitheetdﬁﬂIw|rectally,
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coating 3tRbucsal qrbyiinhalationgyehulizedyar asnasd SERYD50f t he requi red
particle size in the case of dispersions and by the use of
surfd¢tants. These conpositions may al so contain adjuvants such as
preserving, wetting, enulsifying, and dispersing agents. Prevention
of the abpmpasitierns switgblodoyanienterl amnctbm o) 2 @p@@rlwphmolwsally acceptable

i or obut ) PR R8T aB RSy SR v AR MRt e o

desi r abl ascomid rwidud:mdumt suifite, ssgdiubis, h}ﬂﬂfgeme(aeﬂﬂte,s bediy)] alcohol, EDTA),
2007/ 0391.11PCT/ EP2006/.009152 - 24 - a nlchlorlde and th
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exanplesggwunlnlrn1nnnostearate and gelatin desired, and for
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25  of the required particle size in the case of dispersions and by the use of surfactants.

These compositions may also contain adjuvants such as preserving, wetting, emulsifying,
and dispersing agents. Prevention of the actions of microorganisms can be ensured by
various antibacterial and antifungal agents, for examples, parabens, chlorobutanol, phenol,

30  sorbic acid, and the like. It may also be desirable to include isotonic agents, for examples



|0 Solid dosage forns for oral adm nistration include capsul es,
tablets, pills, powders and granules. In such solid dosage forns, the
active conmpouwgeh3sii@a prodrug is adm xed with at | east aea/am&ichosis2
customary excipient (or carrier) such as sodiumcitrate or dical cium
phosphate or (i) fillers or extenders,24as for exanple, starches,

| act ose, sucrose gl ucose, 15 nannitol and silicic acid, (ii)

ornder s B8art Shaifih AR fe o HRARLROIMECL: yép of e HiDANAE phdaBhlils
ponV|nyIp TP sucrose an or
exanpl e, fginycen die, bfodght abhait riiyegwausmgf ag@m ﬁplamgf%ommnpfce examples
agar - agar, caIC|un1c ag&?at e‘g@mtato or tapioca starch, aliginic

aci d, rﬂ%ﬁ??qgﬁ%W%ﬁf "™and sodi um car bonat e, (v) sol ution

retarders as for exanples, paraffin, (vi) absorption-accelerators,
as for exanple quat ernary 20 ammoni um conpounds, (vii) wetting
agents, gé for _exanpl es, %%§ al cohol and gl ycerql nonostearate,
(viiiy adk@raretad oz meye ckleghiys distribyen. the, fempinds san be la?SHPC(TF%‘ into

| ubr i cantspw 85tihed r AR farpdtdd Qelived) &HMSHRR LS HBIynRIESEM M
stearate, solid p0|ryet hyl | ene 9|y?3(l) ?%%}ssodl um | auip yTrge:@tijl f at eelg i

M xt ur es and arierespherest Bheyomew befstasidiged | fexs examgiid, diyshiltation girpugh, a bageria-
dosage f I

compos t {anmirgittep, gty QERpbafs WL BT %f;oé% Sl pageg orgome
sof t and otimr sterﬁl'r:Iirijecdalgeh&tlmrremtraghalhlgsbefmems@ exci pi ent s as | act ose or
m | k sugars as well as high nol ecul ar pol yethyl ene glycols and the

| i ke.1oSol i d dosage forns such as tablets, dragees, capsules, pills
and granul es can be prepared with coatings and shells, such as
enteric Gohd Idﬂg@c douins3 for ArfliesdninBirhtideninelide Rapdakes afabletsﬂi')ﬂ)é pBWders and

contain o d can al so be of such

2007/ osg&f%{lle‘iefRi ﬁ%@o%f@@@iﬂﬁs ormgg the ACHYROIROMB Ef%ﬁﬁ’éniﬂféﬁdméﬂeéé{@@ at
the acti yQstCond ausnd c@toRAYPARHSt (or TafRE) Sidh RAIhdith EiiGed B SRdaldidh
tract in a del ayed manner. Exanples of enbedd |ng1IF onposi tions that

can be ugbesphate opél)fHery er §Um4%@é§0raﬁ@mmé§arc Pbelaateﬁ%\ﬁéﬂéﬁﬁhﬂbmébs
can gk sonfignikd) aﬂh%ﬂﬁ?@&&@é{‘a& b Birfades’ 94 fBr elxam?x@g agt%ﬂ ms@,][agglﬁﬁtes

nmore of the above-mention 5ex0|p|ents orns or al
adm ni st gelatingn ndmmdmrmldpmacwmscaﬁ:ﬂdyacacmemhawmwmmts|asnﬁ;r example,

o SRS gy 0 e o e
commonl ytapies siarchi hléginictackl)clrtas compkk silicates and sodium carbonate, (v) solution
retarders, as for examples, paraffin, (vi) absorption-accelerators, as for example, quaternary
20  ammonium compounds, (vii) wetting agents, as for examples, cetyl alcohol and glycerol
monostearate, (viii) adsorbents, as for example, kaolin and bentonite, and (ix) lubricants, as
for example, talc, calcium stearate, magnesium stearate, solid polyethylene glycols, sodium
lauryl sulfate and mixtures thereof. In the case of capsules, tablets, and pills, the dosage

forms may also comprise buffering agents.
25

Solid compositions of a similar type may also be employed as fillers in soft and hard-filled
gelatine capsules using excipients as lactose or milk sugars as well as high molecular
polyethylene glycols and the like. Solid dosage forms such as tablets, dragées, capsules,
pills and granules can be prepared with coatings and shells, such as enteric coatings and

30  others well known in the art. They may contain opacifying agents, and can also be of such



10 or other solvents, solubilizing agents and emul sifiers, as for
exanpl e, ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl
acet ate, beozgh;@dbaohol, benzyl benzoate, propyl ene gl weavgp2006r009152
1, 3-butyl ene glycol, dinmethylformam de, oils, in particular,
cottonseed oil, groundnut oil, corn getmoil, olive oil, cannola oil,
caster oil and sesane seed oil, glycerol, tetrahydrofurfiiryl

al cohol , ! : I f. L
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sor bi t"an ¥EPLs. m crocrystal line cellul ose, alum nium netahydroxi de,
bentonite, agar-agar, tragacanth or m xtures of these substances and
the like. Conpositions for rectal admi nistrations are preferably
supposi tories, which can be 25 prepared by m xing the conpounds of

t he presdrifiuidndesses ofprist Fors gral apdminiiration i inglufe gphaxmpgsutierlly @eceptable
carriers 3

v, i ch e SRR, AibhRlons AIHE A LER, B KERlantl i SRR TS ik,
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conmponent i s adm xe er steril ondifions with a,  physiologically
accept ablREORYAHE] %¥°°§nﬂg'g’il9’l‘?’l’§e%%‘i?ip‘f‘%’§ ffﬁ?‘?%g‘?’ Qilss jrepattigplar, Cottonseed

propel | andis gasuntBit QI dofifl derme dil, 63 biftl dahfolh HiIMehstdri AANgnd 8%8me seed oil,
oi ntments, suspensi o solutions are also contenpl ated as

ns owder and
being wi ;&W%fqlh@ﬁéwéﬁ@ﬁa’gwi Ricghelnpalpthdene gyqtieandfa aigsestns phgorbitan
presefit I RGRELIQDrHMe 3hiRtinb&, LEAE Fﬁ?&.ﬁie@ﬂilek il ifdrt &m%gl&;; g&%ﬁmsilﬁﬂns

| i posones or administrated in the formof |Iposones.
the art, danpéseoontyde pdiugansrsath ps dettingeagehisoamplsifsipp aind psusending otgants,

l'ipid su e [ f d by nono or nultilanell ar
hydratedqﬁ%gﬂﬁ%ﬁ%?égpgﬁggﬁﬁg@ﬁﬁ 38%¥§persed in an aqueous nedi um 10

Any non-toxic, physiologically acceptable netabolized |ipid capable
of form ng |iposonmes can be used. The present conpositions in

| i posonme Jorm.can .contain, in addition to,the selectin bindin

ant agoni SPEPRFIORh It Aidlion; o] fip Ry FOmRQUES. e Feniaiy, WepRnging Sgsats, for
exci poenteRarapld, tiexylatse . isobharyprdobolse folybRyclisyléHeCsorbitol S fIFBkdAnD b,
and the phosphat dyl fholin s (lecithins),, both natural and

synt het i é@lcwewa@h@et% lplgsamalymigugnmetahydroyide; beateniis, pgarager, sgscanth or

Non- par entiRfusds sl sut-AhER 2R MAKR0 contain a bioavailability
enhanci ng agent (e.g. enzyne nodul ateors, antioxidants) appropriate

for the protection of the conpounds agai nst degradati on. Actual
dosage | evels of active ingredient in the conposition of the present

Compositions for rectal administrations are preferably suppositories, which can be
25  prepared by mixing the compounds of the present invention with suitable nonirritating
excipients or carriers such as cacao butter, polyethylene glycol or a suppository wax,
which are solid at ordinary temperatures but liquid at body temperature and therefore melt
in the rectal or vaginal cavity and release the active component. Dosage forms for topical
administration of a compound of this invention include ointments, powder, sprays and

30 inhalants.



20 invention may be varied so as to obtain an anmount of active
ingredient that is effective to obtain the desired therapeutic
response f@i@e#aasfik cul ar conposition and net hod of adrpcm@tggo@;omaz
The sel ected dosage | evel, therefore, depends on the desired

t herapeutic effect, on the route of adi-ni stration, on the desired
duration of treat rrent and other factors. The total daily dosage of
the conp d t d 0
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patient, oohempmedmrmmg@mt@ﬁhersc@wmhs indehtiondepend upon a variety of
factors including the body wei ght, general health, sex diet, tine and
routesof adm nistration, rates 30 of absorption and excretion,

conbi nation with other drugs and the severity of the particular
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sclerosis, percutaneous translum nal angioplasty, ast Hma and

i nf | ammatiseihingwkgth natugl gad senthgtis. Metheds de dormHipesbies piewelhkmawnt inpthe
the ggnpgynds of the present invention is admnistered either alone
or as part of a pharnmaceutically active conposition to a patient in
need of such treatnent. It is also recognized that a conbination of
t he conpounds may be admi ni stered to a patient in need of such

admi ni st e resent. 1 nv 0 al so
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including the body weight, general health, sex diet, time and route of administration, rates

30 of absorption and excretion, combination with other drugs and the severity of the particular

disease being treated.



The amount used of the active conpound or a stereoisoneric form

t hereof corresponds to the anount required to obtain the desired
resul t usiwe jfzsQqeneti c or dermat ol ogi cal conposi ti ogT/EP&6HHd1Ld ed
inthis art is capable of evaluating this effective anount, which 5
depends on the derivative used, the i4+2fivi dual on whomit is applied,
and the tine of this application. To provide an order of magnitude,

inthe c r gl ositlans acgording to the .

i nventi oﬁ?%he&éag’n%gﬁc[?g& %ﬁh (?soét(r:r%}a é’?%rfr%) lﬁgérr{n?’flbry%ore (1 %i) t%otfea{ il ‘f?)"egr Ofa
St er eoi saligmses rélating tohiefleafmativry adibcetletelntigattivd and adiesioMOHO example, the
representing from0.001% to. 40% by weight, .preferentially 0.005%to.
iO?o btyhmeﬁogﬁpﬁ&%F PR Sggﬁ‘i%mmg "3%5@@%6&%@3 Pelicy g9 FFeichipmic

urt hero PAMES: Qs 0 ORiGie C [

of fornmul aﬁ(ﬁﬁa) or (I_bn)iqgr_ I Iéag{ or {1 ?g tlE:olr%ﬁilgl i? e(e%#@%nee?igfg@m%y
ther edf dIWBasst auEeHESPITRSY disrgsst Syrdomg (M)a@n@b&mmﬁﬁpﬁceh@k, sepsis,
cosnetic id OhElAh 3 0 ' PR} icaty e 15 T .
amount 5. o e Tonian” SSGE tch O PRAsEDldsR? ks, gnd MEpmprpid
cosmet i ¢ astbrifsand reparfasom imgliry ghat ocdunefollnwengtlicart atiacks tdrokes, gtheresclétoyis,

i ncluded in t iel ds.under consi derat,j.on. n the, cosneti .

compos ¢l drdfh, rafefthus Heihnaid WBbd R Ssan Wit REeGBRIRE fsenses like
range fr omifpietscle®e) furcuimeghd rantlngingllapplaytyf istiimbind aflaalmtry bowel
wei ght 20.relative to the tgtal weight of the cosnetic conposition.,
Thus. 1oy haliseiients Foh G SHTesve ABAVY of i STRPGRID AT {15 Prosant mvention i

physi ol ogimiist¥red eRIRR lafddk Dr ERFUHOR 4 HREmMER Ry 3B @thgoSitiBh PP patichin
For a topical application to the skin, the coSnetic conposition may
be in thdesheisugh trgataentsdt isglsogeengsizad diabpa comhinatien of e compeungs may be
di sper's! Qimfistol G A" paiRSinl dddl S AR RGN AL THE WRELAYof! h Wrdlofl
sem -l iquid consistency, obtaine y dispersing a fatty phase 1n an
aqueous phneyton may\lsebe adminisersd o/ freat Whey diseasesithintarn assovigted wtlpesll-cel
cos iC Siyt 1 ' r f usse.or p the.for f a

spr g;sl tsor ag%égg)glf éé %}%rhrh%ﬁl{ gognné)()?'flgal %Sdlga%?hees iding @ E BEF %Btéli‘ Plégjlsaﬁgv Ao
be provi deldctinlasy diseasecthapissielaicdnte thizyinteeaction tnkey pad¢miatly be thatadCsyr the
| oti on, aq%hlangoo @]5 V&) 20(27/ 039111PCT/ EP2006/ 009152 - 29 - hair
condi ti ofsiulagoR ot ihis binding fteraction ™ 3 treating mask, or a foani ng
creamor gel for cleansing the hair. They may also be in the form of
hair dye or. hair mascara. The cosnetic conpositions of the invention

may al so € adaidrSt8 bR Blind'®H &nw WHife blood cells, sLe® is found on various cancer cells,

20  including lung and colon cancer cells. It has been suggested that cell adhesion involving

sLe® may be involved in the metastasis of certain cancers and antagonists of sLe? binding

might be useful in treatment of some forms of cancer.

The use of the active ingredients according to the invention or of cosmetic or topical
25  dermatological compositions with an effective content of active ingredient according to the
invention surprisingly enables effective treatment, but also prophylaxis of skin ageing

caused by extrinsic and intrinsic factors.

The invention particularly relates to the use of a compound of formula (Ia) or (Ib) or (Ila)
30 or (IIb) or a stereoisomeric form thereof for the preparation of a cosmetic or

dermatological composition.



5 ingredients usually enployed in the fields under consideration,
selected fromanong fornulation additives, for instance agueous-phase
or oily-phgseihbeleners or gelling agents, dyestuffs tlgaizpddosoosisz
soluble in the medium of the cosnetic conposition, solid particles
such as mineral or organic fillers or28i-gnents in the form of

m croparticles or nanoparticles, preservatives, fragrances,
hydr ot opes or electrolytes, neutralizers (acidifying to or basifying
agents), propellants, anionic, cationic or anphoteri c surfact ants,
polyrrers, rtj el sol u Ie an

Pont oni o The ARt e8P MHECORRO o RerolElcIo SR B R Pl raRl i e
organic snaionﬁt, rﬁd&&bmtmngbtageﬂhs fesifed t tefids ut;imgrfh@f cobhetie Osrmdérntatological

conposi tions be use nhibjt th | nfl amatory cycl e.
Thus, t h&OﬁP%'éfﬁF éﬂ?/é‘ﬂﬂf’%ﬂ‘ s \Séﬁ%ﬁb&r?t iR i ctéxsity appyRsy hich
conpr issi [Agpehds ONARURSivafivd edliha iddilidal oﬁrwl(dnb)t 195p;(liel:laa.nd0the tikelDY tRiG

a stereoisoneric formthereof that is used he ‘cosnmeti c treat nent
or cosnme@PRliggHebh}e aprr¥idef anviosdes- ¢ﬁ1maamwcﬁleorly @Gn@nsmebﬁsor dﬁmml‘i)gzcal
conposi ti.gh s f

(I''b) or a ?%?%Hglaggdég&ggoﬁ Q%Qt er éo cgﬁguhl?ds&u@erﬁlﬁé {]gﬂggrg
t r eat men(Iloyorcogmmeisonep (ﬁprhytlhmfsmeﬁb@ﬁdmﬂmsmraghi mgammisalbrdswtmg from

e nai 0P GRbEHERER BRI B0 K e PR S bR il pyerencany

pr ogramré@dni@0 2% e peMths weightudi ng age, hornonal status, and
psychol ogi cal factors. Beside cosnetically inactive ingredients t he
cosnetic conpositions of the present 25 invention may al so conprise
one or nore cosnetically active ingredients with beneficial action on

the skina filass adpb& qORESEREMETVERL éiogﬂoﬁsaioﬁipeﬁm Q oRPIBRLd 6F formul? (Ia; or

conposi tions conprising a conmpound of formila (la) or (lb) or or
(1'ib) or @) st lasr SBhbpy %StP@Plﬁﬁ’fflﬁé’rf@BF therret and pidgast oumeosmgtiqaii folerable

cosnetic proteins. WO
2007/ 039%&’1 c@?’;ﬁtEP% %odé’%}gf‘)tg%jsgﬁ“%bge Smgfent tor Q‘S‘S?@Iﬂ ca'g‘f:’?rsrposu ti ons

conprissing a conpound of formula (la) or (Ib) or (Ha) or (Ilb) or a
stereoi soneric formthereof and at | east one dermatol ogically

tol erabl Fh& QRS Yr thé- \g]nov?s g&ﬁ?lglc tgg*fct?% é%l?{élgfoﬁkcl On%d@ﬂlrrgf‘) ﬁlenct.osm%{w

skin appllcatlons are SO Su nve
Der mat ol oagnpcaitiop acobrdh@toethednmtiemm thosdt gemrallyemuladeﬁ frothet fixdds under

der mat ol d bed. h d |t
Cosmot | AT EPE: TAPS ECHRBHER Fambe ipBrr AR amidr Thide PRbUHED O e fn

further phdsoahayaaigeofromliios th BOB By ABight aadd\%mm} BGhCsY%s 16 GUPPBY Tuieiigh
conpri m%a co%) %[11]? of formula (la) or % b) or (ha) or (Ilb) or

st er &% sHRRLVEL g tofal Welphtnf theLosMPUC GRIRRPSIISR. t he der mat ol ogi cal
treatment, dernmatol ogi cal diagnosis or dernmatol ogi cal prophyl axis of
m cro-inflamuatory conditions.

Thus, the cosmetic composition should contain a non-toxic physiologically acceptable
medium that can be applied to human skin. For a topical application to the skin, the
cosmetic composition may be in the form of a solution, a suspension, an emulsion or a
25  dispersion of more or less fluid consistency and especially liquid or semi-liquid
consistency, obtained by dispersing a fatty phase in an aqueous phase (O/W) or,
conversely, (W/0), or alternatively a gel. A cosmetic composition in the form of a mousse
or in the form of a spray or an aerosol then comprising a pressurized propellant may also

be provided. Also the compositions may be in the form of a haircare lotion, a shampoo or



In particular the invention covers dernmatol ogi cal conpositions
conprising a conmpound of 15 formula (la) or (Ib) or (Ha) or (Ill)) or
a stereoi sgEEbiMsdbQqi M thereof that is used for the der i @aicHadis2
treatment, dernmatol ogi cal diagnosis or dermatol ogi cal prophyl axis of
i tching and skin ageing caused by ext+¥nsic factors. Extrinsic
factors include environmental factors in general; nore particularly
phot o- agej : i 0, t

Fadi at | ok, R b E R o f S G afoahfhe et i el fo
anoxi a, ilegnsieg the hao. Eraykeay dley brondhe Hrravlibaindye erdponsacara. ext er nal
factors, neuropeptides, electromagnetic fields, gravity, lifestyle
(e.g. excessive consunption of alcohol), repetitive facial

expressi oRs, sl eegpin asi tions, and psychol ogi cal stressors. In
addi ti onoft?](? %"éP’ﬁﬁ?o‘P | E@Pﬁlsy 0? ﬁg%t'?vgg?'%d?aédﬁgﬂt%mf%e d¥enEE SRE; Athar
conposi t iisgrediemy ushAly empRiyed en AR TRIMR| @Eer AbhideditioR EIRBIEE Urdrt ainlohg
active |g redi ents,, Thus, the present invention 25 also relates to

der mat ol tiop afdifave Snsinednts Paucaws-Bhase mpovibidphsse fibickencs or apllive
(I'b) or GBents, AyebthFPIhA’ ar@ SNKYIE P IR Ehddfund Qﬁ“’ﬁiﬁ& heskefic %Bﬂlgaéig%:rgfﬁ%‘iid

one further, der'mat ol ogically or pharmaceutically active ingre
The der meewiclsgiseed a3 minergherroraade fillens| drypigrueity &1 thegfiosdi efmisrdparticles am

be used i i t.ions ri pbed herein are...
ot mod AiopnARI ShERE AR, S RO b LR RS iy Boiiying
Der ned ol ogbasifiying agentp)y propetients,i aniinicy catidBic2GimihidSetit sadaéthnite, Gabyrd9 lin 2
- 31 - active ingredi s can, be.identical to the cosneti call ctive
i ngr edi eﬁf’rsnmglgf (‘J‘%¥°lr'ﬁglg‘gfen°'f RYaLeT i diSpER DG ANIOR o IRRPTIC, SRENIC OF fpboteric
present ifilniabidining pelly e e a4l lod gt ganil sEIRTBIRTAtInbABENtS; QRIS thetest,
conmpound of forrmula (la) or (Ib) or (Ha) or (Ilb) or a stereoisoneric
f or m t hemaetosaittic 3bmpEsiSdns hayttusbalfd ihﬁbit@lﬂ!’tﬂﬁ?&ilﬂﬁhﬁﬁdt&#,c?&p. Thus, the

[

pharmaceutically active ingredient characterized in that i s use
for the BESTRUBCBERCAFO tlatektmepImetigcomppBliens corIpriging grronipsuagd of formula

der mag ol pgj sfﬁgpmmy bR XS &fa stbebRohatd ﬁ':%%%&é(f tﬁﬁgggfa;écggﬁ-thé Bosmetic

particul ar, present ‘irivention relates to dermat

conposi t iregimegtomsesmeticprophydanpoefmicrwtinflammatozy ¢analjtiams. (1 b) or (ha) or
(I'l'b) or a stereoisoneric formthereof and at |east 10 one further
dermat ol ogi cally or pharmaceutically active ingredient characterized
inthat it is used for the dermatol ogi cal treatnent, dermatol ogical

di agnosi Sognetigeompositioni eaprismgmphooloinsd of fotrhalhi(lay oadib) al(iia) ag@ibher a
caused b xirinsig factor Agei of the skin nmay al so be caused .by
S ort RN forh Bl a3 G bo¥cl iPal ok i SR mPe PORR i
present ofukimigeing calisd byshRingis fictord afd @ouBRECSH the PIFBRS irtvieSh. Intrinsic
conpri s Ez!.lgto?s responsible for skin ageing are genetically programmed determinants including age,

hormonal status, and psychological factors.

Beside cosmetically inactive ingredients the cosmetic compositions of the present
25  invention may also comprise one or more cosmetically active ingredients with beneficial
action on the skin. Thus, the present invention relates to cosmetic compositions comprising
a compound of formula (Ia) or (Ib) or (Ila) or (IIb) or a stereoisomeric form thereof and at

least one further cosmetically active ingredient, e.g. an UV-blocker or proteins.



15 conmpound of formula (la) or (Ib) or (Ha) or (lib) or a

stereoi soneric formthereof and at | east one further pharmaceutically
or cosneti g oyy@stikve 1 ngredi ent characterized in thatpdrips26061469Q6-
for the cosnetic and dermatol ogical treatnent and cosnetic and

der mat ol ogi cal prophyl axis of skin ageidng caused by a conbination of
intrinsic and extrinsic factors. Mther enbodi nent of this invention

is a pr Omﬁlafo%gléalf'%oﬂb@ﬁ?@érﬁtdoﬁﬁrﬁfngaa H(bf f lﬁz? ?51‘ b9 8r Pifa) or
) or (ha

m xing a conpound of fornula ( tzlor (
st er eoi sdHB) i # ottercoibemerty forgn gecft anhent cbsﬂteonecdbmtmlognealabltelerable
t
par (i cul s Rnecb, 8ldeknictobidal (ISR GRpotaR bl L BBIEHSEE & i
by m xi ngubjectafji@lindenpibonf ormul a (la) or (Ib) or (Ha) oror a
stereoi soneric formthereof, at |east one 25 cosnetically tolerable
conponent and eventually further cosnetically active ingredients,
wherein the conposition includes fromO0.01%to 20% by wei ght of
conpound mrmh@IdgidaBy ( tagralle E&h StenfsHillat Oban( 1WeD)us@! Rr SiHRT ABINSABECA
form thereof, .hased on the tota ht of the conposition is subject
of this [APBRAtifiens desggbedobere @s@l@%f%/tgpbwefmm tolemble. companeptyeas
aspect d agess for the preparation of a dermatol ogical
COMposi t?gﬁ&t%l/w%ﬂiﬁwgﬁa conmpound of formula (la) or (Ib) or (ha) or
(l'ib) or a stereoisoneric formthereof, at |east one dermatol ogically
tol erabl e corrponent and eventual ly furt her pharmaceutically active
I ngredi e Q f._ the sent, 1 nvent.i on nmay.he
synt ﬁgm zmegl%ccor Ihrﬁe% 0? F@Bf g{’]ﬁq@\?ﬁrﬁe g%rrllrgart(g?glg%}n%oﬁl PPCOSEREREEME o
2007/ OBQEMBdeEHZIﬁﬂﬁm@Q%Eﬁ (Tb) 3B (Ha)SGHENE br larstdoédifiolizrit fovn thietend thacisd

ft t N, di ne n basj c. condi t|ons
(109 Ra2 8 R GREAI el Restes Comploeing PRE eGP OB Sy
5 Car boxyf mtcréiriflmirdory SorididapRi | i zed to a 2-chlorotrityl chloride
resin (3) to formthe solid

In particular the invention covers dermatological compositions comprising a compound of
15  formula (Ta) or (Ib) or (lla} or (IIb) or a stereoisomeric form thereof that is used for the
dermatological treatment, dermatological diagrosis or dermatological prophylaxis of itching
and skin ageing caused by extrinsic factors. Extrinsic factors include environmental factors
in general; more particularly photo-ageing due to exposure to the sun, to light or to any
other radiation, atmospheric pollution, wounds, infections, traumatisms, anoxia, cigarette
20  smoke, hormonal status as response to external factors, neuropeptides, electromagnetic
fields, gravity, lifestyle (c.g. excessive consumption of alcohol), repetitive facial

expressions, sleeping positions, and psychological stressors.

In addition to dermatologically inactive ingredients the dermatological compositions may also
comprise dermatologically or pharmaceutically active ingredients. Thus, the present invention
25  also relates to dermatological compositions comprising a compound of formula (Ia) or (Ib) or
(IIa) or (IIb) or a sterecisomeric form thereof and at least one further dermatologically or
pharmaceutically active ingredient. The dermatologically or pharmaceutically active
ingredients that can be used for the dermatological compositions described herein are defined

as the cosmetically active ingredients defined above. Dermatologically or pharmaceutically



phase supported 2-chlorotrityl ester (4). Deprotection of (4) with
pi peridine in DV gives am ne of type (5). Further reaction of am ne
(5) with cemwresydsvaracid (6) under standard coupling cardidp:eRmoiB C
and HOBt in DWF) gives amde (7) which is easily released WO

2007/ 039111PCT/ EP2006/ 009152 - 34 - f+dmthe resin with

Hexaf | uor oi sopropanol (HFIP) in dichloromethane to obtain carboxylic

Car bod | ree |t LR e (ot L N PE RN i

in a chl omverdioed sol vent may be used for the ani de coupling reaction
step. The synthesis sequence shown in SCHEME 1 | eading 5 to conpounds
like (8) is not only reduced to the Y-H building blocks like (1) but
may be geAncthdr| snbretpbf de pesaat linehti@r aé- dédmibtpfigidallcdrdposgions aomprising a

b bo ] - t i . OVEOH 10. 1 SCH 2
o oot oot BB fortnn s WS AR S UBH o sterelismaercy ol istAoland 4 Least
di chl ar ongietanier Aermatd)égiéMy A tpharhagdutieilly! &klb@ﬂ_g%leﬂﬂﬁﬁﬁé&n‘ﬂ&f #UBat it is

correspondin t hyl ated acids of t nt hesi s sequence
shown in @@L%v@ gﬁ% elpgigal Fsa%ﬁtpéeméﬂrr le@psmgrgml elRfytagris

to X-Y-H gngerd-ithBihasivRandiligikks |1 ke (8) but may 15 be generally
applied to afl ota her g(llleh énd Y-H type building blocks. WO

2007/ 039111PCT/ EP2006/ 009152
In particular, the present invention relates to dermatological compositions comprising a

compound of formula (Ia) or (Ib) or (IIz) or (IIb) or a stereoisomeric form thereof and at least

10  one further dermatologically or pharmaceutically active ingredient characterized in that it is
used for the dermatological treatment, dermatological diagnosis or dermatological prophylaxis
of itching and skin ageing caused by extrinsic factors.

Ageing of the skin may also be caused by a combination of intrinsic and extrinsic factors.
Therefore, the present invention also relates to dermatological compositions comprising a
15 compound of formula (Ia) or (Ib) or (1Ia) or (IIb) or a stereoisomeric form thereof and at least
one further pharmaceutically or cosmetically active ingredient characterized in that it is used
for the cosmetic and dermatological treatment and cosmetic and dermatological prophylaxis of

skin ageing caused by a combination of intrinsic and extrinsic factors.

Another embodiment of this invention is a process for the preparation of a cosmetic
20  composition by mixing a compound of formula (Ia) or (Ib) or (I1a) or (1Ib) or a sterecisomeric
form thereof, at least one cosmetically tolerable component and eventually further

cosmetically active ingredients.

In particular, a process for the preparation of a cosmetic composition by mixing a compound
of formula (Ia) or (Ib) or (Ila) or (IIb) or a stereoisomeric form thereof, at least one
25 cosmetically tolerable component and eventually further cosmetically active ingredients,
wherein the composition includes from 0.01% to 20% by weight of compound of formula
(Ia) or Ib) or (Ila) or (IIb) or a sterecisomeric form thereof, based on the total weight of the

composition is subject of this invention.



In SCHEME 3 an aniline of type (10) is reacted under inert atnosphere
conditions with

W ( 3- di met {4l »eg3eni opyl) - N- et hyl car bodi i m de( EDC) , t ri aidivlpasicioeiér

di met hyl am no- pyri di ne (DVAP) and carboxylic acid of type (11) in

di chl oronethane to 5 give an ani de of 32ype (12). Further hydrolysis
of ester (12) with aqueous LiOH in THF and MeOH | eads to carboxylic

aci ds of : i i f . )
e react eanaer oisst deals Witk pRickEor theTAbEAth ff AR Ao Rl Afinpobiton
obt ai n aftyemiXieg h cnmpguraefetvoeniadfd) ou b er (HapondIb) gr destatdiydnadrizdform

aci ds of (14). .The synt hesi s sequen shown in SCHEME 4 | eadi
to comouth%ggf% i %e}ef T4§7% SSRGS ¥e8ff5?§’ge t%?"i?—owr& eygrﬁu%lbi ﬁg\iﬂf‘g
bl ocks | igharmbdcdntidally aceny ibgrediemer al |y applied to all other X-Y-H and
Y-H type building blocks. 15 The present invention is
furthernore illustrated by the follow ng representative exanples. -
36 - EXAMPLE 1 3-0-(3, 5-D hydroxy-benzoy| am no) - but yryl am nol - benzoi c
aci d (21 Maygeiathy compguiysiqthe pyeserinavention may bp syythgsizadi zreprdingntootbe
aci d met pylovARg Bdneka? SYnthetic schemes.



SCHEME 5 Step 1: Dissol ve 3-Am nobenzoic acid ((15); 1.00g, 7.30mol)
in 1,4-dioxane 10 (12.0nL) and 10% aqu. Na2CO3 (20.8nL) and add
Froc- A ( 2wd6@e7/:0891{pmmol ). Stir the reaction m xture fQcrdrSthcadordt
Add M aqu 11Cl (42.0nL) to the m xture and extract with Et0Ac (3
times). Wash the conbined organic |layeds with 1M aqu HO water and
brine, extract the conbined aqu | ayers once again with Et0Ac, dry the
conbi ned osgAeEME1l ayers WO 2007/ 039111PCT/ EP2006/ 009152 - 37 - with
Na2SO4 and renove sol vent under reduced pressure. The left crude
product is wasped with kce cold Ei.QAs and dried in oil RYND vacuumto
> A= a

obtain (16) & d (1,819n, golo/c) No ification.
[M Nichi for . A, O,CYE'JQW 37aY-3760] .
111 NWR (400M—Iz, 4. 31 {doioxake H - S .49/(d, 2 H,

J= 56.6H); 7.31-7.48 (m 5 H: 7.56 (d, , © 7.60-7.70

(brrm 1 Hy; 7.75 (d, 2 H J 7.3Hz); 7.90 (d, 2HJ— Fabiz) ; 8. 11
(s, 1 H; 9.88 (s, 1 H. Step 2: D|ssolve(1( 80ny, 0.5mmuol)
in DCM (0.5nm) and DWMF (0.25nL) at it in a prepg{Bgd.t thg, add DI EA
(0.52nm, 1.5mml) and add this solution to 10 “1 DCMIDMF

2-chlorotrityl chlorid-polystyrene (3) (82ng, O. 13f | oadi ng
1.6nmol /g)) which is preswollen before in DCM (0. 15nL)" Shake the
reaction suspensigns for 14h at rt. The resin D productR3(17) is
washed with OH/ DIFEA-{117+2+1, pip3ridiné
times) amde K A d‘ﬂmp_d_inv
Novabi ocher n( 2080 £Q9; _2000; '515- 518] .
Suspend conpl et e, anou esin (17) fromstep 2 in DW (0 1) and
pi peridine (O. 1rrf_) and shakewit for 1.5h at rt. Vashed resin bound
product (18) with DVMF (3 tines) and DCM (3 tines for 30mn) and dry
in vacuum 20Step 4: [Conpl ete@m)unt of resin (18) fromstep 3 is
preswol l en in DVF (O. f R0 D|§,$ol ve acid (6) (158ng,

0. 59mmol ) and HOBYONY, rrﬁol iff DMF (2.8nl) at rt, add DIC
(75my, 0.59mmol ), stif fo mn and &Jd this sol ution to the
preswol |l en resin (18)¢ Shalkge.the resin suspension gently for 20h at
tt Wash resin bound product (19) with DMF (3 tinmes) and DCM (4 tines)

and dry in vac m P25 R3
POL

cyclic or
heterocyclic
backbone

cyclic or
heterocyclic
backbone

HFIP/DCM HO

NH NH

OMe OMe

OMe OMe

In SCHEME 1 an amino acid of type (1) is reacted with Fmoc-Cl in dioxane under basic
conditions (10% Na;COj; in water) to the corresponding N-Fmoc protected acid (2).
5 Carboxylic acid (2) is immobilized to a 2-chlorotrityl chloride resin (3) to form the solid
phase supported 2-chiorotrityl ester (4). Deprotection of (4) with piperidine in DMF gives
amine of type (5). Further reaction of amine (5) with carboxylic acid (6) under standard
coupling conditions (DIC and HOBt in DMF) gives amide (7) which is easily released



Step 5: Suspend conplete anmount of resin (19) fromstep 4 in 1 5nL of
DCMtHFI P (2+1) and shake for 45mn at rt. Filter the renaining

sol ution ofyoaashpash resin once with DCM . Repeat cl eaaag:méReedsy €
and washi ng once. Evaporate solvent of the conbined filtrates under
reduced pressure to afford crude prodddt (20). No further
30purification. WD 2007/039111PCT/ EP2006/ 009152 - 38 - Step 6:
(The fol i i j i Ar : .
Suspend ComTereRERkh BRI oo AL IR Fedvpic
(2.0nl), acidobBtype (8)t Altert@ivey iV’ «8ldevetBBaBinopropsHi-ethyb Sarbmdimid StRIXE),

t he react.i suspensi,on for. I b at .-40 at -25C a 30m.n at, +5C.
Mg dr oo SRR ART i ahme b amindiriatne (MR A Bt RER I vt
sol vent igtdie amhide ¢o@slingrrefsioh etep Priel sfmﬂlbﬁs Sequéie Rh@W & SCMEME 1 leading
preparative RP HPLC (%Eadl ent, water/MCN 95

:5) to obtain
344- ( 3, 51OPHTRAYESS i) ds nehAnkbyeduesdito th %l buildia biscks lks d) bpumay be
(8.9ny, 18844 fed IR bitRPY-H type building block i i -
344- ( 3, S%Di hy r(%()y(t:)enzoyl am no) - %Iljﬁ ylﬁlylnégm r?glzsb%er??g g C(g%:bio ylrlr%ﬂdy? NH
ester (2fnclign.ony, 6% over 5 steps) as white solids both. 111 NWR
(400MHz, CD30D) (21): 2.03 (quint, 2 H J= 7.1 Hz); 2.51 (t, 102H, J=

7.5Hz); 3.47 (t, 2 H J=6.7Hz); 6.44 (br.s, 1 H); 6.75 (br.s, 2 H);
7.44 (dd, 1 H = 8.3Hz, J2 = 7.8Hz); 7.78 (d, 1 H, J= 7.8Hz); 7.85
(d, 1 H SGHEMER1): 8.26 (br.s, 1 H): (22): 2.03 (quint, 2 H J= 6.9
Hz): 2.51 (t, 02H, J= 7gbHz); 3.47 (t, 2 H J= & 9Hz); 394 (s, 3 H);
6.43 (br.t, g —d=7-0hz); 6.74 (d, 2 H J= 2Jopey—rAey(i, 1 H J=
8.1Hz); 7.7F (@ Iiikhooyde 7)6Hz)ipal @3cfbr. d."T @ JRchatiiz)) 8.28
(bl‘.S, 1 H) HANPRInE _4'0nc backbone

(414- (3, 5- D hydrigy denzoyl ammToj=tutyr¥i | - pi perasm n-4 -yl bacetic acid

(23) SCHEME 6 HO 01223 HN HOr Th 23\HQTh . tL

NH NH

OM OH
0*@/ € O)D/
OMe OH

10

In SCHEME 2 carboxylic acids of type (8) are reacted with boron tribromide in

dichloromethane at —40°C to obtain after following aqueous workup corresponding

demethylated acids of type (9). The synthesis sequence shown in SCHEME 2 leading to

compounds like (9) is not only reduced to X-Y-H and Y-H building blocks like (8) but may
15 be generally applied to all other X-Y-H and Y-H type building blocks.



0O \-/ HO According to the procedure described in EXAMPLE 1

{444- (3, 5- D hydroxy- benzoyl am no) - but yryl kpi perazin-1-yl}-acetic
acid (23) we @biRbned as a yellow sh oil 25 (6.8ny, 14%@\/@20@/009132
steps). 11-1 NWR (400MHz, CD30D): 1.96 (quint, 2 H J = 6.7 Hz); 2.54
(t, 2H, J= 6.9Hz); 3.41-3.51 (m 4 H\353.90 (br s, 4 H) 4 12 (s, 2
H: 6.46 (br.s, 1 11): 6.74 (d: 2 H,_J= 2.0Hz). WO

2007/ 039 stdeMeE® EP2006/ 009152 - 39 - EXAMPLE 3

4-14- (3, 5- Di hydr oxyzbenzoyl amome) - but yr ghagkinoPbeggoi ¢ acid (24) 5CH
Accor di nglN e i ocedure desgribed inegXAMPLE 1]444- (3, 5- Di h_xﬂf oxy-
benzoyl ami nw\ﬁ%ﬁﬁ nokbfnzber Qi 122 s pb ite
solid (1.2ng,*2%wver 5 steps)y” 1D 1 N 20 D) 1 COzEt
(quint, 2 H, J= 6.9Hz); 2.52 01, 2H, .12%M07.8Hz): 3.4%2(1° 2H, J =
6.6Hz): 6.44 (br.s, 1 El): 6.75 (br.s, 2H) 7.71 (d, 2 H J =
8.3Hz); 7.99 (d, 2 H, J= 8. 3Hz) EXAMPL

THF / MeOH é\lr WCOZH

In SCHEME 3 an aniline of type (10) is reacted under inert atmosphere conditions with

N’-(3-dimethylaminopropyl)-N-ethyl ~ carbodiimide =~ (EDC), triethylamine,  4-
dimethylamino-pyridine (DMAP) and carboxylic acid of type (11) in dichloromethane to

5  give an amide of type (12). Further hydrolysis of ester (12) with aqueous LiOH in THF and
MeOH leads to carboxylic acids of type (13).

SCHEME 4

1 BBl'a CH20|2

OMe
St I e
eo/©/ﬁor @Mm >0 /ﬁr \O/u\co,_“
13

10 In SCHEME 4 carboxylic acids of type (13) are reacted with boron tribromide in
dichloromethane at -40°C to obtain after following aqueous workup corresponding
demethylated acids of type (14). The synthesis sequence shown in SCHEME 4 leading to
compounds like (14) is not only reduced to X-Y-H and Y-H building blocks like (13) but
may be generally applied to all other X-Y-H and Y-H type building blocks.

15

The present invention is furthermore illustrated by the following representative

examples.



15
5-{4-[2-(2, 4- D net hoxy- phenyl ) -acetyl am no] - pheny1}- 2-net hyl - f ur an- 3-

car boxyl i cwachh@béfiyl ester (27) and PCT/EP2006/009152
S-(4-12- (2, 4- D et hoxy- phenyl ) - acet yl am nol - phenyl ) - 2- met hyl - f ur an- 3-
carboxylic acid (28) Owe 27 THF/ H20686Me0 28 / C2I-i Step 1:
(The followi ng reaction is done in an anhydrous N2 at nosphere.)

Di ssol ve EDC hydrochl oride (117nyg, ) and triethylam ne
(85p.L, 0.61mml) in anhydrous 5 dEICh oronetharte (2.0nL) and stir

for 5min at rt. Add acid (26) (84ng, 0.43mmol) and DVAP (8nyg,
0.06mmmol ) and stir for 10m n. Add ethyl ester (25) (100ng, O.41mmol)
and sti r 3t[Md3,;5eBibydorxyshenaeylamimw)-butyrymiad]-bénzotdyagid(21lye t he
reaction solution with saturated aqu. NH4CI foll owed by water,
separ at eandyers, extract aqu. |layer with dichloronethane (3 tines)
and wash the conbined organic |layers with water and brine and dry

W th bla2 3q4-(3 5Mikpdrvig-Iseakoytihins)Baty ry RUG6Fb Qizefesi¢iEmefliyl bdtyr @Ry de
product by preparative radial chromatography (silica gel 60PF,

Et OAc/ Cyl |l 1+1) to obtain

5-{442- (2, 4- Di net hoxyphenyl) - acet yl ani nol - phenyl } - 2- met hyl - f ur an- 3- ca
r boxyl i c SGHEMEAS hy | ester (27) as a yellow solid (153ng, 88%. [K C.
Ni col aou; P. S. Baran; -L. Zhong; K. SugitaflJl Am Chem Soc.

2002; 124; . 2212- 25‘?6?‘ 111 u- (400MEOHGEE13) . 1.34(t,03 H J =
15 7. 2Hz) o2 13%1%)“20% 63 . 3.81s, 3 H)' % 3
H: 4.28 (q. ;‘HgHz% 8 | 0 : : .19
(d, 1 H J 15g 1HZ) d, 2 2] = 8.6 fDM? 52 (d

8.8Hz); 7.60 (Bfzs, St epHpmoeD ssol ve NHFmoc

5-{442- (2, 4- D net hoxy phenyl ) - acetyl am nokpheny1l} - 2- net hyl f ur an- 3- car
boxylic acid ethyl ester (27) (150ng, 0.35mmol) in MeOHPEE™5NL) and
THF 20 (8ml) & and add 1M aqu LiOH (3.6n, 3.6mmol).oMstir]l reaction

m xture 3§hcsl reaction ureo(" COO|I bath) with 2M aqu.

HC1. Extract ¢yfe m re with Et he conbi ned organic

| ayer with brine an dr(%vmth NaZS oolﬁal 5-
{412- (2, 4- Di met hoxy" yl) - acgtyl anPHdl - pheny1} - 2- & -car
boxylicacid (28) (136 97% as a Wmudeoesol id. |FT NJ@
CD30D): 2.66 (s, 3 Hs .65 (s, 2 OMF 18

. NH

OMe

OMe 1 BBry CH,Cly
o 78°C
H -
C N +

ﬁ\ﬁM OMe 2 H20 o

HO 20 0 H
o) N

YQ\HJK/\/ OH

MeO 22 0

Step 1: Dissolve 3-Aminobenzoic acid ((15); 1.00g, 7.30mmol) in 1,4-dioxane
10 (12.0mL) and 10% aqu. Na,CO; (20.8mL) and add Fmoc-Cl (2.26g, 8.76mmol). Stir the
reaction mixture for 2.5h at rt. Add 1M aqu HC] (42.0mL) to the mixture and extract with

HFIP/DCM

EtOAc (3 times). Wash the combined organic layers with 1M aqu HC), water and brine,

extract the combined aqu layers once again with EtOAc, dry the combined organic layers



WD 2007/ 039111PCT/ EP2006/ 009152 -41 - H); 3.83 (s, 3 H); 3.86 (s, 3
H; 6.54 (dd, | H Jj = 8.3Hz, .12 = 2.3Hz); 6.59 (d, | H J= 2.3Hz);
6.91 (d, lwd)zo73d81(d, 1 H J= 8.3Hz); 7.64 (s, 4 H) . dorbdkomis
5-(4-12-(2, 4- Di hydr oxy- phenyl ) -acetyl am nol - phenyl ) - 2- net hyl - f ur an- 3-
carboxylic acid (29) 10 (The foll ed/ng reaction is done in an
anhydrous N2 at nosphere.) Dissolve 5-{4-[2-(2, 4-

Di et hox - I [ '
2cia (28 hogsel afF SV RAl R Hed pERA T Iof SacpRAAT Vaitiea
sol ut i on with iceegdd MAaddd dngcbmi aibpBREp Saquebyto, oblaum !Urﬁhak )a wl&ei solid Iﬁb,61g,

el t1 ongl Nt oifogich, (vl RERe &, b Soeft iRy Erioss; 46 12

ex: Lag’; | au47-3760y.H WMIR (MD‘;MHS ]DMEE)}&G) ll/\alsgt goﬂm ﬁeﬁglgi)gaqul WIS =

or epapat bR FRL 8 r 3BD2R0 i) o 6bR: 0 o s s e v

5-{442- (2743@3*1’!’%WQWWS’%HZ/;@IU&EQN”HI%‘@'BSRBGWM}} 2-met hyl -furan-3-c¢
arboxylic acid (29) ny, 400MHz, " CD30D): 2.65 (s, 3

H; 3.62 (s, 2 H; 6.33 (dd, 201 H, Jj = 8.3Hz, .12 = 2.3Hz); 6.39
(d 1 H J= 2.3Hz): 6.89 (s, 1 H: 7.02 (d. 1 H .1= 8 3Hz): 7.62 (s,

4 H . WO 20044B39b1LEGL F2P8RRAL 85 hmaol 42DTM (0.5mL) and DMF (0.25mL) at rt
in a pre-dried tube, add DIEA (0.52mL, 1.5mmol) and add this solution to
10 2-chlorotritylchlorid-polystyrene (3) (82mg, 0.13mmol (loading 1.6mmol/g)) which is
preswollen before in DCM (0.15mL). Shake the reaction suspensions for 14h at rt. The
resin bound product (17) is washed with DCM/MeOH/DIEA (17+2+1, 3 times), DCM
(once), DMF (3 times) and again DCM (twice) and dried in vacuum. [i.e. Novabiochem®

2000 Catalog; 2000; S15-S18].

15

Step 3: Suspend complete amount of resin (17) from step 2 in DMF (0.4mL) and
piperidine (0.1mL) and shake it for 1.5h at rt. Washed resin bound product (18) with DMF
(3 times) and DCM (3 times for 30min) and dry in vacuum.

20 Step 4: Complete amount of resin (18) from step 3 is preswollen in DMF (0.8mL.)
for 20min. Dissolve acid (6) (158mg, 0.59mmol) and HOBt (90mg, 0.59mmol) in DMF
(2.8mL) at rt, add DIC (75mg, 0.59mmol), stir for 15min and add this solution to the
preswollen resin (18). Shake the resin suspension gently for 20h at rt. Wash resin bound
product (19) with DMF (3 times) and DCM (4 times) and dry in vacuum.

25

Step 5: Suspend complete amount of resin (19) from step 4 in 1.5mL of
DCM+HFIP (2+1) and shake for 45min at rt. Filter the remaining solution of and wash
resin once with DCM . Repeat cleavage procedure and washing once. Evaporate solvent of
the combined filtrates under reduced pressure to afford crude product (20). No further

30 purification.



EXAMPLE 6

544- (2- (3, 5- D net hoxy- phenyl) - acet yl am nol - pheny1}-2-net hyl -furan-3-c¢
arboxyl i c woidoHe3®):1 SOH According to the procedure desefigreshsiosdis2
EXAVMPLE 4 5-{442- (3, 5- D net hoxy- phenyl) -

acet yl ami nokphenyl }-2-net hyl -fi can- 3-8&rboxylic acid (30) is obtained
as a white solid (138ng, 85% over 2 steps). 1HNWVR (400MHz, CD30D):

2. 66 , 3 § . , i i ] T

2 or) 6. 58 [P & RS hLeyila b igHof inpl i Bofidnd bimdsphiee f Suspend
EXAVPLE tfomplete amount of crude (20) from step 5 in anhydrous DCM (2.0mL), cooled it to -40°C
5-{4-12- 3 5:Di = - | h

caE boxyl i i@g %éd{ @?5@%’3@%&@82‘%% [hﬁﬂgg}sfoﬁ'fe hb%t&ih%aﬂ at
descri bedxseg aﬁmuﬂahﬁtassc{ﬂdd &ob@xssulatdwdwwygo@&t&rmﬂdng f3lowed by MeOH.

acetyl amno] - yl} met hy] - furan- 3-cay boxgl i C aC| d (31) is

obt ai fed gwéie "%Qzﬂf ue ssutes Bimdy dhgigrude piadret by ppegativeREGHLC
2.66 (s, 6%%&1314{ ﬁatén?M@@N 2 SH)S) 6. t@i Qﬁtaml U~[4J(’3 SZDQI'EJal)o’xy-@eéz%yfaﬂnn%

)= utyryla.mmo]-benzmc aci (21) (8 9mg, 19% over 5 steps) and 3-[4-(3,5-Dihydroxy-

benzoylamino)-butyrylamino]-benzoic acid methyl ester (22) (3.0mg, 6% over 5 steps) as

white solids both. '"H NMR (400MHz, CD30D) (21): 2.03 (quint, 2 H, J=17.1 Hz); 2.51 (t,

10 2H,J=7.5Hz); 3.47 (t, 2 H, J= 6.7Hz); 6.44 (br.s, 1 H); 6.75 (br.s, 2 H); 744 (dd, 1 H, J;

= 8.3Hz, J; = 7.8Hz); 7.78 (4, 1 H, J=7.8Hz); 7.85 (d, 1 H, J=8.6Hz); 8.26 (br.s, 1 H);

(22): 2.03 (quint, 2 H, J= 6.9 Hz); 2.51 (t, 2H, J= 7.5Hz); 3.47 (t,2 H, J = 6.9Hz); 3.94 (s,

3 H); 6.43 (br.t, 1 H,J=2.0Hz), 6.74 (d,2 H, J=2.0Hz); 7.44 (t, 1 H, J=8.1Hz); 7.77 (4,
1H,,J=7.6Hz); 7.83 (br.d, 1 H, /= 8.1Hz); 8.28 (br.s, 1 H).

15
EXAMPLE 2

{4-[4-(3,5-Dihydroxy-benzoylamino)-butyryl]-piperazin-1-yl}-acetic acid (23)

SCHEME 6 HOQ

0
HN
HO /\
23 N N
o Y o}
20 HG

According to the procedure described in EXAMPLE 1 {4-[4-(3,5-Dihydroxy-
benzoylamino)-butyryl]-piperazin-1-yl}-acetic acid (23) is obtained as a yellowish oil

25  (6.8mg, 14% over 5 steps). "H NMR (400MHz, CDsOD): 1.96 (quint, 2 H, J = 6.7 Hz);
2.54 (t, 2H, J= 6.9Hz); 3.41-3.51 (m, 4 H); 3.90 (br.s, 4 H); 4.12 (s, 2 H); 6.46 (br.s, 1 H);
6.74 (d; 2 H, J=2.0Hz).



WD 2007/ 039111PCT/ EP2006/ 009152 - 43 - In the follow ng, the
preparation of internediates is described:

(5-(2- Ami ngoPhegeir t hi ophen-2-yl | -acetic acid nethyl eg4alp26dddorsz S
Step 1. (The following reaction is carried out in an anhydrous N2

at nrosphere.) Dissolve thiophene-2-yl-daitic acid nethyl ester (41)
(2.0g, 12.8mml) in anhydrous chloroform (9.0nL) and gl acial acetic
acid (9.0nL), add N-bronosuccinim QWPI?Q?’ 13.0mmol ) in 10 portions
and stir the mxture for 3d at rt. Add water to the reaction m xture,
separate | ayers and extract the aqu. |layer wth dichloronethane. Wash
conbi ned organic |ayer several tinmes with a 1M aqu. NaOH and wat er
and once W4-@G,pPikydraxdbeirzpylaming) bntikel8aine]-benidigatitd €24)r ude pr oduct
by preparative radial chromatography (silica gel 60PF, CyH Et0Ac 5+1)
to obtain (5-brono-thiophen-2-yl)-acetic acid nethyl ester (42) as a
yel low oi | (2SBEMHEE 819 which is used without any further
purification. 11-1 NVR (400 MHHn » 3.71 (s, 3 H; 3.75 (s, 2
H; 6.67 (d, 1 H J= 3.8 Hz); 88 , GHH, J= 3.8 Hz). Step 2:
(The follow ng reaction%s rri%d out in an N2 atnosphere.) Ethanol
(3 7mL), tetralcis-(trip | phosphi ne) - pal | adi tun(0) (289nyg,

0. 25nunol ) and ‘@t;@ hydrat® (4.0g, 14.0mvl) dissolved in water
(5.2mL) are subseqguen added to a solution of 2- 20

am no-benzenebor oni ¢ aci®t hydrochl ori de (910ng, 5.25mmol) in toluene
(52nmL). Degas the reaction mxture carefully (5 tinmes) and flush with
N2 again. A solution of (5-bronothiophen-2-yl)-acetic acid nethyl
ester (43% (1.17 g, 5.0 nunal) in toluene (4.5 nlL) is added. Degas
the mi xt tsomking nto( sthej msegedyigy des¢ribed oin 2 PLEod BB orikydmsy-
reaction j iE 104G~ Br b sihi : e
aqueous lbg%d?‘dﬁ?(ﬁ%{t%\i%l?] t(i’?l?r%gl;a.@{i/@ssh coﬁeglit %%%hgéggﬁﬁgwﬁg@g’r 2%

25
Wi th wat @verhsteps)i 'rIrbNMgl (féQO,MHz, GO NG D3 DguinBar Hf =611 242 (hrHddet
by Prigparziiages ind M1, SLmHORARRNY, { o) 458 (HS] 2 B8PF . QL PAG s

7.99 (d, 2 H, J = 8.3Hz).

EXAMPLE 4

15  5-{4-[2-(2,4-Dimethoxy-phenyl)-acetylamino]-phenyl}-2-methyl-furan-3-carboxylic
acid ethyl ester (27)

and

5-{4-[2-(2,4-Dimethoxy-phenyl)-acetylamino}-phenyl}-2-methyl-furan-3-carboxylic
acid (28)



to obtain [5-(2-am no-phenyl)-thiophen-2-yl]-acetic acid nmethyl ester
(43) as a brown oil (634 ng, 51%. "H NWMR (400 MHz, CDC13): 3.73 (s,
3 H; 3 83woswdathi 3.92-4 07 (br s, 2W 6.74 (d, 1 Hiicrirbfighisls: 1
H .11 =7.6 Hz, J2 = 1.3 Hz); 6.92 (d, 1 H J =3.5 Hz); 7.02 (d, 1
H, J 3.5Hz), 7.11 (td, 1 H J, = -8 Hz, .12 = 1.5 Hz); 723(dd
14 H J1= 7.6 Hz, 5J2 = 1.5 Hz).
5-(2- Am rmaphemyl) t hi ophene- 2-carboxylic acid nethyl ester (45)
10 Step 1y, ssol ve 5-brono- phi ophenegn Qﬁ boxyl¢Me acid (1.50g,
7. 24trunol) in H (10m.) and]ad cgnc EL,RuUl Turic 9,390
7.24mol ). Sti action f or—20at I
rt, renove sol vent eI e prQassuP AR ndve&sofve the
Et 0OAc. Wash thi $%orga G| ayer 328imes wth 5% aqu. Na2CO3 and
extract the conbined is“aqueous layer with EtOAc. Wash the conbi neoget
organic layers with brine and dry w thMé\laZSQfl Renove sol vent under
reduced pressure and dry tiheHresi due A LRQUN t her purification in
[

III—‘

oi | punp vacuumto oBf arm_ester™ 44) oI | d (1. 48g, 929%) .
IH NMR (400 MHz, CDC13): 38BO(smeq . ?7 = 4.0 Hz);
7.53 (d, 1 H J=4.0 Hz). ZOStep 2: (The fo ovm ng eactlon IS
carried out in an N2 atnosphere.) Dissolve tetral ciseoH

(triphenyl phosphi ne) - pal | adi un{0) (510ngy, 0.45 nunol) and ester (44)
(1.97g, 8.91trunol) in DMVE (16nlL), degas the reaction m xture
carefully (5 tinmes) and flush with N2. Add 2-

(4, 4,5, 5-t et r Stapt hyTh¢ folBwajgiieactionois dbmmzany&my&bemm atthédphére.) Iﬂg;olve

9. 80mmml 1N S CO3 .sol n (27. m_ 27.0nunal ), as
t he reac%EI]j’j gﬁ%‘?"?ﬁf@%ﬁgﬁﬂg Baagri‘é‘?lﬁ?lﬁ %‘G yiaHag 8Sukdd- ﬁifﬂgwl)\APﬁthPus
Stir the dighidroth&hdnr (21BHL Pind&e. fo@gﬁhn ahe, md&talétcﬁ(iﬁ? (scimgm&érh&lbe d
bet ween Et QAc and water and extract the separated agueous yer Wt

Et 0Ac (3 £8me, Q.0¢rpapl) apd stir fop Aﬁmmd&déreg% egten @§b€10ﬁmh0 ﬁlmml)amd

dry it Wsﬁﬂh@"?t%@% soRi{dnf Hefriiéhe C.i{ Hdﬁ{'cﬁfy%ﬁé ré¥idd &ﬁﬂwﬁ%ﬂ@%ﬂ%&l%\}’
(silica gel 60, CyH EtOAc 5+1]
5-(2-am gﬁbﬁ‘érfsﬂi quhbbpﬁ’ﬁéﬁes@am thayseyst, iestrant i aquirisybry ithsdiehlofofEthaae (2

ye |0 |0 0\(/vi @%{eg) %—% \f}&g tt}g Z(éqlglﬁt;r% éré%%ﬁe@s? w%t%% %)rme ang %r} with %Iatg Oa.

10 Remove solvent under reduced pressure. Purify crude product by preparative radial
chromatography (silica gel 60PF, EtOAc/CyH 1+1) to obtain 5-{4-[2-(2,4-Dimethoxy-

I ot

r

phenyl)-acetylamino]-phenyl}-2-methyl-furan-3-carboxylic acid ethyl ester (27) as a
yellow solid (153mg, 88%). [K. C. Nicolaou; P. S.uBaran; Y.-L. Zhong; K. Sugita; J. Am.
Chem. Soc.; 2002; 124; 10; 2212-2220]. '"H NMR (400MHz, CDCls): 1.34 t3H J=

15 7.2Hz); 2.61 (s, 3 H); 3.63 (s, 2 H); 3.81 (s, 3 H); 3.89 (s, 3 H); 4.28 (q, 2 H, J = 7.2Hz);
6.48-6.53 (m, 2 H); 6.77 (5, 1 H); 7.19 (d, 1 H, J = 8.1Hz); 7.42 (d, 2 H, J = 8.6Hz); 7.52
(d, 2 H, /= 8.8Hz); 7.60 (br.s, 1 H).

Step 2: Dissolve 5-{4-[2~(2,4-Dimethoxy-phenyl)-acetylamino]-phenyl}-2-methyl-
furan-3-carboxylic acid ethyl ester (27) (150mg, 0.35mmol) in MeOH (0.5mL) and THF

20 (8mL) at 1t and add 1M aqu LiOH (3.6mL, 3.6mmol). Stir reaction mixture 18h at rt.
Quench reaction mixture (cooling bath) with 2M aqu. HCl. Extract the mixture with
EtOAc (3x), wash the combined organic layer with brine and dry with Na;SOy to obtain 5-
{4-[2-(2,4-Dimethoxy-phenyl)-acetylamino]-phenyl} -2-methyl-furan-3-carboxylic ~ acid

(28) (136mg, 97%) as a white solid. '"H NMR (400MHz, CD;OD): 2.66 (s,3H); 3.65(s, 2



52 H); 7.26 (dd, | H J1 =7.6 Hz, .12 = 1.0 Hz); 7.78 (d, 1 H J=
3.8 Hz). 5-(4-Am no-phenyl)-2-nethyl -furan-3-carboxylic acid nethyl
ester (47)woGMeekd 10  Step 1: (The follow ng reagiilmeieeis:
carried out under exclusion of light.) Dissolve 2-
met hyl - f uran- 3- car boxylic acid nethyl-4dster (3.60nL, 28.5nunol) in
chl orof orm (20nm.) and gl acial acetic acid (20rnL) and add NBS (6. 90g,
38. 8mol )1yoQqrghi r§/\“§ t el S -
reaction 5}3§pstgn(§| on ?oir;@gbgi%’egr?gl d%ﬁhﬁa{ @3‘@%'9 vvz%?seHr %?qu H,J=
react i on 2E)16.81 Ghd Hx 7.1 84d, ltlm,efﬁQBHz),éy@r(svd Hh dichl or orret hane (2
tinmes), wash the conbined organic layer with 2M aqu. NaOH, water (3
tinmes) and brine and dry it with Na2SO4 to obtain
5- br ono- 2- net hyl - f ur an- 3- car boxy! Wt hyl ester (46) (4.90g,
78% as a red brown oil. No furth I ation. Ili NWR (400 MHz,
CDCI 3): 2.54 (s, 3 20H); 3.80 (s, 3 H; 6.53 (s, 1 H. Step 2: (The
foIIO\RA ng reaction is carried out in a N2 atm)sphere ) Dissolve
Pd( PPh3) 4 i(1 26 and 5-br ono- 2- net f uran- 3- car boxylic
aci d net Ry 4—@§F%D@xéyowwm§1)-v&wwﬂal 9hqwl}r§(ﬂe{lmﬁﬂ{3n-?aﬁarwm for
15mi n at 4eig (24yld
4-(4,4,5, 5- tetrarrethyl [ 1, 3, 2] di oxabor ol an-2-y1) - phenyl am ne (5. 25g,
23.96rrunol) followed by an aqu. 1M 25 sodi um bi carbonat e sol ution
(65.4n, 65.3mmvl ). Degas the reaction mxture carefully, flush with
N2 (5 tisesgmeend stir for 4h at 95C (refltuc). Cool reaction m xture
tort, remve M0 2007/ 039111PCT/ EP2006/ 009152 - q_} organi ¢ sol vent
e

under reduced pressufle and partitigpt [ esidue wat er and
Et OAc. Extra e 5 yer with = a@CCB time o fi&conbi ned
organic | gy t h Gat 2804. y the

me—and—dry *t
obt ai ned crude produ@® by fi chroﬁﬁt%graphyﬂ(si lica g& 60,
Et 0Ac/ CyH 1+2) to obtain 5-( ] no- phenyl )-2-nethyl- 5
furan-3-carboxylic acid nethyf %’ster (47) (2.35g, 46% as a COH
yellqwbrom solid. IHNVR (400 MHz, CDC13): 2.60 (s, 3 H; 3. 74
(br.s 3.82 (s, 3H) 664(5,1H) 6.67 (dt, 1 H J, = 8.6
H J1 = 8.

1,3 gt i b i BB s 42

Dimethoxy-phenyl)-acetylamino]-phenyl}-2-methyl-furan-3-carboxylic acid (28) (100mg,
0.25inmol) in anhydrous DCM (2.5mL), cool the solution to —78°C and add dropwise BBr;
(95uL, 1.01mmol). Stir the reaction mixture for 30min at —78°C and after slowly warming

15 up for additional 2h at rt. Add dropwise ice water, separate layers and extract aqu. layer
with DCM (3 times). Wash combined organic layer with brine and dry with Na;SOs..
Purify the crude product by preparative RP HPLC (gradient, water/CH3;CN 95:5 to 5:95) to
obtain 5-{4-[2-(2,4-Dihydroxy-phenyl}-acetylamino]-phenyl}-2-methyl-furan-3-carboxylic
acid (29) (30mg, 32%). "H NMR (400MHz, CD;0D): 2.65 (s, 3 H); 3.62 (s, 2 H); 6.33 (dd,

20 1H,J;=83Hz J; =23Hz); 639 (d,1 H, J=23Hz); 689 (s, 1 H); 702 (d, 1 H, J=
8.3Hz); 7.62 (s, 4 H). |

25



(The follow ng reaction is carried out in an N2 atnosphere.) Di ssol ve
tetral ci s(triphenyl phosphi ne)-pall adium(0) (297ng, 0.26 mmol ) and

2- br omo- t hiy@PkeMBe1837mMy, 5. 13nunol) in DMVE (42nl), degrs/EMfvsooo1sz
reaction mxture carefully (5 times) and flush with 15 N2. After
10mn stirring add -42 -

2-(4,4,5,5-tetranet hy141, 3, 21cl i oxaborol an- 2-y1) - phenyl am ne (1. 24g,
5.64mvol ) and a 1M aqueous NaHCO3 w (15.4nm., 15.4n-lino!),
degas the reaction m xture again care uI]'Iy (5 tinmes) and flush with

N2. Stir 5C, Coo 1 X e tor r enpv .
Soi vent  SrHcP et irethBh:atbnd - §asatip PR ol s Siroy sy tc
Et OAC anGcidaB3ey . Extract t he separated aqueous |ayer with EtO0Ac (3
times). 20 WAash conbined organic layer with brine and dry it with
Na2SO4. Purify the crude product by flash chronatography (silica gel
60, CyH Et OAc %g'%k obtain 2- throphene 2-yl phenyl am ne (48) as a
brownsolid(g 11§ NVRC 400M—|z CDClI 3): 4.40-6.00 (m 2
H); 6.88 (td, 1HJ1-7.6HzJ Hz)693(dd,1HJ:80
Hz, J2=1-0 Hz); 7.07 (dd, 1 H & 5 Hz, J2 3.5 Hz); 7.17 (td, 1 H,
)

J1= 8.0 Hz, J2 = 1.5 P7, (dd;” 251 H, J1:3.5 Hz, ./2 = 1.3 Hz);
730(dd 1 H J, »J , MH1.5 Hz); 7.33 (dd, 1H, /1 =5.3
1.3 Hz). -147 - [5-(330An no-phenyl)thi ophen-2-yll-acetic

Hz, J
acid %reth ester (58)Ll 5Step 1. (The followi ng reaction is carried
out in an N2 at nosphere.) Dissolve Tetral cis-
(triphenyl phosphine)-palladium0) (1.12g, 0.97 mmol) and ester (42)

(4579, WAk B ohye eS0T e O 0 4L g AL -

3-nitr ophmnylhrhmbqyphmya}cﬁme(tlﬂd Butgn-3ZhridRylicraciyl (A0)iseobBaiddasiieautite solid

car orul 1§ e Pikoyertunsl HR (poRERRrkOBy £REl it B 1o BRR],

100C.10 Payd, 61H)06.48 (o1 IR detd.0Mz)S058(d, QM het PoeR); 976, BAY W@@M and
extract the separated aqueous layer with EtOAc (3 times). Wash

conbi ned organic layer with brine and dry it with Na2SO4. Purify the
obt ai ned crude product by preparative radial chronatography (silica
gel, EtOAc/CyH 1+5) to obtain [543XAMPLE 7

ni tro- phenyl)-thi ophen-2-yl kacetic acid nethyl ester (49) as a yell ow
solid (3.15g, 58% . 151HNMR (400 MHz, CDCl 3) 3.75 (s, 3 H; 3.85 (s,
2 H; 6.94 (br.d, 1 H J= 3. Hz);727(d 1 H J=3.8 Hz); 7.51 (t,
1 H J= 8:d-[t3 S-thdroeﬁumhenﬂ!) peetylamimo]pphenyl-2-methylHfgraniBcarboxgiey ) -
808lgddg,d3(3ﬁ /1=8.3 Hz, J2 = 2.1 Hz, J3 =1.0 Hz); 8.39 (t, 1 H,
J= 1.9 HY.

SCHEME 11 HO

OH
0]
9

| p NH
31

0
OH

According to the procedure described in EXAMPLE 5 5-{4-[2-(3,5-Dihydroxy-phenyl)-

20  acetylamino]-phenyl}-2-methyl-furan-3-carboxylic acid (31) is obtained as a white solid
(57mg, 55% yield). "H NMR (400MHz, CD;0D): 2.66 (s, 3 H); 3.57 (s, 2 H); 6.22 (t, 1 H,
J=2.0Hz); 6.35 (d, 2 H, J=2.0Hz); 6.91 (s, 1 H); 7.65 (s, 4 H).



Step 2: (The following reaction is done in an N2 atnosphere.)

Di ssolve [5-(3-Nitro- 20 phenyl)thi ophen-2-yl]-acetic acid nethyl
ester (49)wo3odage1111l. 35mol) in MeOH (225nL) and add ReTai26e0i9e
(10% (ww) Pd content, 1.20g, 1.13nunol) followed by NHACO2H (7. 15,
113. 4nunol ) at rt. Degas the reaction4dtxture carefully (flush with
142) and stir it for 22h at rt. Filtrate reaction mxture through a

shor t pagn% fS1fdviih tﬁ@ﬁepﬁqu%mﬁatespyﬁé&%géﬂ?? obtained crude

pr oduct preparative radi al chronatography ica gel, 25

Et OAc/ H 11-acetic
aci d rreqt/h % J@‘t‘%‘?“ %@86‘/‘?8@%‘ ?@%f@@%@%%%@%ﬁ Emjsy ](50)
(2.08g, 74% as a yellow solid. Ili NWR (400 MHz, CDC13): 3.73 (s, 3
H; 3.81 (s, 2 H,; 6.59 (dd, 1 H =7.8 Hz, ./2 = 2.0 Hz); 6.86
br.d, 1 5 Hz 6.88 (t, 1 H J=1.9 Hz 6. 97 br,lII
\(J—r76Hz%_6HE]M5§3(d )1H J—gSHz) 7.13 (t, )lH J—(77Hz :
55- (6- Am no- pyridi n-3-yl) - 2- net - f upan- 3- car boxyl i c aC|d/rre hyI

ester (5% \S I\/E 18 MBNN |, Brf/ 0\ 104t ep 1: PqAtte f ol FOw | OMe
is carrie N2 att n&phese DiS¥elve_ 544, Z, 5
41 42 B(OH), NH, 43
NH;

Step 1: (The following reaction is carried out in an anhydrous N atmosphere.) Dissolve
thiophene-2-yl-acetic acid methyl ester (41) (2.0g, 12.8mmol) in anhydrous chloroform
(9.0mL) and glacial acetic acid (9.0mL), add N-bromosuccinimide (2.3g, 13.0mmol) in

10 portions and stir the mixture for 3d at rt. Add water to the reaction mixture, separate layers
and extract the aqu. layer with dichloromethane. Wash combined organic layer several
times with a IM aqu. NaOH and water and once with brine and dry it with Na,SOj. Purify
the crude product by preparative radial chromatography (silica gel 60PF, CyH/EtQAc 5+1)
to obtain (5-bromo-thiophen-2-yl)-acetic acid methyl ester (42) as a yellow oil (2.46g,

15 81%) which is used without any further purification. '"H NMR (400 MHz, CDCls): 3.71 (s,
3H);3.75(s,2H); 6.67 (d, 1 H,/=3.8 Hz); 6.88 (d, 1 H, J=3.8 Hz).

Step 2: (The following reaction is carried out in an N; atmosphere.) Ethanol (3.7mL),
tetrakis-(triphenylphosphine)-palladium(0) (289mg, 0.25mmol) and Na,COs decahydrate
(4.0g, 14.0mmol) dissolved in water (5.2mL) are subsequently added to a solution of 2-

20 amino-benzeneboronic acid hydrochloride (910mg, 5.25mmol) in toluene (52mL). Degas
the reaction mixture carefully (5 times) and flush with N, again. A solution of (S—Bromo-
thiophen-2-yl)-acetic acid methyl ester (42) (1.17 g, 5.0 mmol) in toluene (4.5 mL) is
added. Degas the mixture again (5 times) and stir for 22h at 100°C. Partition the reaction
solution between EtOAc and brine and extract the separated aqueous layer with EtOAc (3

25  times). Wash combined organic layer with water and brine and dry it with Na;SQy. Purify
the crude product by preparative radial chromatography (silica gel 60PF, CYH/EtOAc 5+1)



tetramet hyl -[ 1, 3, 2] di oxaborol an-2-y1) - pyri di n-2-yl am ne (500ng,
2.27mmol ) and tetral cis(triphenyl phosphine)-palladi un(0) (114ng,

0. 10mmol ) Wi 2BiMmz4th 2. SL) Degas the reaction m xture cagfrpbdoy/odods2
times) and flush with N2. Stir 10 mn at xi, add 5-brono-2-

met hyl - f uran- 3-carboxylic acid nethyl-4éster (46) (433ng, 2.00nmmmol)
and a 1M aqueous 15 NaHCO3 sol ution (5. 9nL 5.9mmol ), degas the

t
e i et 5 BpIATS-(RRAGRS, thipihcn s BBt e h sy pd Boroih i
filtrat e (63Amgs5186olH NPERI (400 MHzi CRCIRS@E, SH);\BekH (s HB3.9240T éat s,

pressure d ri .V, r t di al

chr onmat o&?@pﬁ&ﬂ(@ IﬁI)E:g%&Z( &Jggﬁ! gjﬁlﬁr’yémg gﬁag%tgg g’b‘[ﬁr‘ﬁ =Ptz 7.02
5- ( 6- ami qd,-1pNyJ €B5-HB)y1) t AdEHLY| = 7.6 1HNS3= CIH XTI cddacs B, et hyldz,
ester (55)_20 ﬁ% yel l ow solid (382ng, 82% . |HNMR (400 MHz, CDC13):
2.61 s,‘ 82(3H) 455(br s,2H);651(d 1 H J=28.6
Hz); 6.69 (s, 1 H); 7.65 (dd, 1 J1= 8. 3 Hz); 8.35 (d, 1
H J= 2.3 %Am-wlzmbf'@wbﬂpéwmwmdgquymgerﬂsz 4' - Di met hoxy
bi phenyl - 3-car bonyl chloride (54) SCHEME 19 Step 1: (The fol |l owi ng
reaction is carried out in an N2 atnosphere.) D ssolve tetralcis- 5
(triphenyl h03£h| ne) - pal | adi un( 0) (410rrg 0. 35mml ) and met hyl

3- bronob 2 51g, 11.7mmol) in (22xn

2, 4- di met hoxyphenyl boroni ¢ acid (2.50g, 13.7truo lo) and a 1M aqueous
NaHCCB solution (35.5n, 35. 5rrrm|) degas the regct) 9N m Xt ure
carefiffly mes) and flush w 2 Stir th xturefor %h ahye
100C. Cool Bruﬂé\—»&%@woww ut i ot PMeti ti O bet wegh F g~ and
wat er and extr act the sepej at ed 10 3qu ouS Iayeg PR & i 0
Et 0Ac. Wash conbi fed organic layer H#it® brine Aih zy it it H'Na2s0os.
Purify the crude product by flash chromat ography (silica gel 60,
CyHJEt OAc 7+1 then 4+1] to obtain the biphenyl (52) as a yellow oil
(2.95g, 93%. | HNMR (400 MHz, CDC13): 3.78 (s, 3 H; 3.84 (s, 3 H;
390? H,; 6.55 (s, 1 H,; 6.56 (dd, 1 H Jl1= 7.6 Hz, J2 = 2.3

23 Sltep 1: [;'issl(_>|lve‘]Sj—'Erozll'o@thlla%heri]ch-gar%Gx%lit%):iﬁ (?.56g3, 7%4’(111%015_'111 MeOH
(10mL) and add conc. sulfuric acid (0.39mL, 7.24mmol). Stir the reaction mixture for 20h

at 75°C. Cool mixture to rt, remove solvent under reduced pressure and resolve the residue

in EtOAc. Wash this organic layer 3 times with 5% aqu. Na,COj3 and extract the combined
15  aqueous layer with EtOAc. Wash the combined organic layers with brine and dry with

NaSO;4. Remove solvent under reduced pressure and dry the residue without further

purification in oil pump vacuum to obtain ester (44) as a white solid (1.48g, 92%). 'H

NMR (400 MHz, CDCl;): 3.85(s,3H); 7.05(d, 1 H,/=4.0Hz); 7.53 (d, L H, J =

4.0 Hz).

20 Step 2: (The following reaction is carried out in an N> atmosphere.) Dissolve tetrakis-
(triphenylphosphine)-palladium(0) (510mg, 0.45 mmol) and ester (44) (1.97g, 8.91mmol)
in DME (16mL), degas the reaction mixture carefully (5 times) and flush with N,. Add 2-
(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenylamine (2.15g, 9.80mmol) and a IM
aqueous NaHCOj; solution (27.0mL, 27.0mmol), degas the reaction mixture again carefully

25 (5 times) and flush with N,. Stir the mixture for 18h at 95°C. Cool the mixture to rt,
partition between EtOAc and water and extract the separated aqueous layer with EtOAc (3



15 J=7.8 Hz); 7.68 (dt, 1 H J=7.8 Hz, J2 = 1.5 Hz); 7.94 (dt, 1
HJl =7.8 H, J2 =1.5 Hz); 8.14(t, 1 H J=1.5 Hz). Step 2:

Di ssol ve 2wobooshzomi hoxy- bi phenyl - 3- car boxyl i ¢ aci d netgplepesdsRio1§D2)
(2.95g, 10.8mml) in MeCN (110nmL) at rt and add 1M aqu Li OH (154ni,
154mmol ). Stir reaction mixture overn#ght at it and Ih at 50C. Quench
reaction m xture (cooling bath) 20 with 1M aqu. HClL (160nil, to get pH
ca. 3). kxlek ' | oght

organic | aye)(r?“v{/’\llasit;l E&Brﬂi:nﬁgHggﬁngé&%r ﬁﬁﬁﬁééﬁ&wﬁg%ygﬁ@ ' pmf?% crude
2", 4" - di pexdnotdy-flash phromatogBaphsi$ibsaydel 60,4HHE(®S) 56 ta obaint e(2sahind-

2.59g, 939 - 00 ..Mz 2007 9111RCT/ ER 0 -
(5 500 i bbb A S ATEL DP9 Q3
(m 1 H NMRZB0MBEG, CDCL): 388 (s73 8; 4.00 (bisH2 HY 6. -8 82, 2 B); 781 -1 (d,

o 10 Tt 21052664 131067 Btes T Wk 7o (ot P =386 on 15 done i n

an anhydrous N2 at nosphere.) Dissolve 2',4'- s

di met hoxy- bi phenyl - 3-carboxylic acid (53) (2.59g, 10.0mmol) in
anhydrous dichl oronethane (71nl) and add anhydrous DWVF (4ni, cat.
anmount ) . PHérAmine-ghenyiZ-methyHfuram-Hearbexylic mmd methyl gsteb(47) by keepi ng
tenperature at ca. 15C (water bath) and stir the yell ow solution for
additional 3h at rt. Renobve sol vent under reduced pressure and dry
the residue in vacuumto obtain crude 2',4'-di net hoxy

bi pheny! S§HEMEhy! chloride to(54) as a yellow solid (3.2g, quant.).

No further purification. (2',4'-D nmethoxy bi 3-yl)-acetic acid
(57) SCHEME 20 0. MeQ,C
MeD,C MeO,C A%I::!
0
Ly e Ty _
Br - 0
o 0 Pd(PPhy),
46 NaHCO; 47 NH,

10

Step 1: (The following reaction is carried out under exclusion of light.) Dissolve 2-

methyl-furan-3-carboxylic acid methy! ester (3.60mL, 28.5mmol) in chloroform (20mL)

and glacial acetic acid (20mL) and add NBS (6.90g, 38.8mmol) portionwise in between a
15 period of 95min. Stir the reaction suspension for additional 19h at rt. Add water to the

reaction mixture and extract the aqu. layer with dichloromethane (2 times), wash the

combined organic layer with 2M aqu. NaOH, water (3 times) and brine and dry it with

NaySO4 to obtain 5-bromo-2-methyl-furan-3-carboxylic acid methyl ester (46) (4.90g,

78%) as a red brown oil. No further purification. 'H NMR (400 MHz, CDCl3): 2.54 (s, 3
20 H); 3.80 (s, 3 H); 6.53 (s, 1 H).

Step 2: (The following reaction is carried out in a N3 atmosphere.) Dissolve Pd(PPhs),
(1.26g, 1.09mmol) and 5-bromo-2-methyl-furan-3-carboxylic acid methyl ester (46)
(4.77g, 21.77mmol) in DME (116mL) and stir for 15min at rt. Add 4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenylamine (5.25g, 23.96mmol) followed by an aqu. 1M
25  sodium bicarbonate solution (65.4mL, 65.3mmol). Degas the reaction mixture carefully,

flush with N (5 times) and stir for 4h at 95°C (reflux). Cool reaction mixture to rt, remove



55 5756 15 WD 2007/039111PCT/ EP2006/ 009152 -51 - Cool mixture to
rt, renove solvent under reduced pressure and partition the residue
bet ween Et @00 Sat - aqueous NaHCOB sol ution. Extractpdiy@ gRMEANS
| ayer 3 times wth Et0Ac and wash the conbined organic |ayers with
brine and dry with Na2SO4. Renove sol-vgnt under reduced pressure to
obtai n (3-brono-phenyl)-acetic acid nethyl ester (55) as 5 a

360 (o, capye fovettifider beed b ang ot ek vefled vigferand 3y
(dt, 1 HEtOAE BxtfhcHhe ad, 1aye?2 with 2D Ac (3 fibed), dash(the cdmbbhed &tg@lﬁc Z?ayef whe
fol |l ow ng reacékqn IS arr| ed out in an N2 atnosphere.) Dissolve

( 3- br ono-Wa5HERS byineand: %‘%@Nﬂﬁﬂ‘iyﬁ’ thsrobaimpd crudeguypducgby Saginol )
and tetr %ﬁo&a&&%ﬁpﬁ?iﬁﬁé@@%ﬁ,@t@ﬁwcﬁ@ 1m@)ltb%ﬂtau{§-gﬁ-g{g§@3ﬂgan§9z%ﬁaﬂ}al )

and in met hoxyphenyl bor oni 9,
10. 12ﬁundinynémarthﬂm aidimsthy] seieuceD (2354650 a6 agmilow-beowmsilid, "HIdHAR

t he reac t.he
m xt ure S%W%éﬂabg)'%ﬁ)gs’ éﬁ%%’l 5?%@3r?§23%1 ?gt% (fsofﬁ? ’i'on ({]’o 6%'} {dt
partiti o, et Rediiz, B 623 Hay 74at(ét, 2&Hd,; e8t& g L) 1268 Hepar at ed aqueous

| ayer several tinmes with Et0OAc. Wash conbi ned organic |ayer wwth 15
brine and dry it with Na2SO4. Purify the crude product by preparative

radi al chro, ilica 60PF, CyH Et 0Ac 3+1] to obtain the
(2',4" -di r?efﬁ%’ G'H’P%K'e‘(\@? !s‘“ ??‘i@etic acid nethyl ester (56) as a
yeIIow oi | %ﬁ%g 90% . 114 NWR (400 MHz, CDCI3): 3.65 (s, 2 H);
3.68 (s, ; .677(5, 3 H;,3.83 (s, 311); 6.54 (s, 1 H,; 6.55
(dd, I H .11=7.0 Hz, .12 4 23Hz) 718721(m ; 7.22 (dd,
1H Ji=6.8 2032 = 2. [T , 1 H J=8.0/HY); 7.39 (d, 1
H J=1.5 Iﬁﬁﬁ% 7. PdQPBq@ﬂ %GHCBPSSO 2™s4' - di met hoxy
bi phenyl - 3-y cefic nethyl ester (56) (2! 7.86nunol) in
MeCN (79nL) at it and add 1'1\'7[2aqu Li OH (40nL, 40mm|)””8t|r reaction
m xtuoe overnight at rt. Quench reaction m xture4gcooling bath) with

IMaqu. HCL (to get pH ca. 3) and renove MeCN under reduced pressure.
Di | ute agueous residue with EtOAc,

)

(The following reaction is carried out in an N, atmosphere.) Dissolve tetrakis-
(triphenylphosphine)-palladium(0} (297mg, 0.26 mmol) and 2-bromo-thiophene (837mg,
5.13;11mol) in DME (42mL), degas the reaction mixture carefully (5 times) and flush with

15 Ny. After 10min stirring add 2-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenylamine
(1.24g, 5.64mmol) and a 1M aqueous NaHCO; solution (15.4mL, 15.4mmol), degas the
reaction mixture again carefully (5 times) and flush with N,. Stir the mixture for 3h at
95°C. Cool mixture to rt, remove solvent under reduced pressure and partition the residue
between EtOAc and water. Extract the separated aqueous Jayer with EtOAc (3 times).

20 Wash combined organic layer with brine and dry it with Na;SOs. Purify the crude product
by flash chromatography (silica gel 60, CyH/EtOAc 15+1] to obtain 2-thiophene-2-yl-
phenylamine (48) as a brown solid (825mg, 92%). 'H NMR (400 MHz, CDCl;): 4.40-6.00
(m, 2 H); 6.88 (td, 1 H, J =7.6 He, /.= 1.0 Hz); 6.93 (dd, 1 H, J; = 8.0 Hz, J, = 1.0 Hz);
7.07 (dd, 1 H, /1 =5.3 Hz, /,=3.5Hz); 7.17 (td, 1 H, J; =8.0 Hz, o= 1.5 Hz) 7.22 (dd,

25 1H, =35Hz, ,=13Hz); 730 (dd, 1 H, J;=7.6Hz, L=1.5Hz); 7.33 (dd, 1 H,

=5.3Hz,.L=1.3 Hz).



25 separate | ayers and extract the aqueous |ayer several tinmes with
Et 0OAc. Wash the conbined organic layer with brine and dry with Na2SO4
to obtai n W& Aordbiret hoxyb| phenyl- 3-yl)-acetic acid (57@Cm§p2@06mgjlkpw
oil (2.16g, quant.). 11-1 NWMR (400 MHz, CDClS) 3.67 (s, 2 H;

(s, 3 H; 383(s 3 H; 6.53 (s, 1H)47652 .56 (m 1H) 718-
7.22 (m 1 H; 7.22 (dd, 1 H J = 7.3 Hz, 12 = 1.5 5 Hz); 7.33 (t, 1

o370 S BB g a3 i R et s 60

reaction is carried out in an N2 atnosphere. ) D|ssol ve

tetralds(tri phenyl phosphi ne) - pal | adi um(0) (410ng, 0.35mml) and
1- br ono- 3gemEl{yoxybenzene (1.80g, 8.29mmpl) in DVE (17nl). Add
3- (4,4,5§tetramathyl[13 2] di oxabor ol an- 2xH< Cat A
ester (2.66g, 9.62mmol) and a B@HRUeous to
25mmol ), degas the reaction m're car ef

with N2. Stir the m xiure for pr ni ght 00C. Cool the ction
solution to rt artiti on bet ween N0 HAC
separat ed Ueoys yeropRverat times w
organic |ayer wjgjh brine and difPahglani t @
product by preparative radial chronmatog
CyH Et OAc 10+11 to 15 obtain 3',51-di nmet ioxy-Nf¥zphenyl - 3- caFboxWHzc
acid ethyl ester (58) as a yellow oil (24849, 86%. 11-1 NBR (400
M—lz ChCl3): 1.37 (t, 3 H J=7.1Hz); 3.84 (s, 6 H; 4.39 (g, 2 H
J= 1Hz)648(t1HJ-23Hz)673(d 2HJ-23Hz)'748
(t,1 J=7.6 Hz 7.74 (d, 1 H .11 =7.6 Hz); 8.01 (dt, | H ./1=
7.6 Hi . Bep-l 1(Ttae Jlowing reactiop is iarFFdQ‘EIHaISNHE')mOSEhEé?)) Dissgive Tetrakis-

go ? 13mo P ’n I\/EFCN ?576' e?dniiaidr(])z?gd 347 g‘la'ﬂoﬁm‘l’s &Z&m“ﬁ%ﬁfﬁ%"g@,&
reaction lrmomeue €08mdp ﬁh@ﬁto}é{mr@mfah degae thereaction vantura gadefnlly Edtirnes) and
pressure g, 4idd M, 30k 3 Hebphl b 294 (D574 31 BeTibh223% PdRéns 23 -

Na,COj3 solution (18.1mL, 54.3mmol), degas the reaction mixture again carefully (5 times)

10 and flush with Ns. Stir the mixture for 18h at 100°C. Partition the reaction solution
between EtOAc and water and extract the separated aqueous layer with EtOAc (3 times),
Wash combined organic layer with brine and dry it with Na,SO.. Purify the obtained crude
product by preparative radial chromatography (silica gel, EtOAc/CyH 1+5) to obtain [5-(3-
nitro-phenyl)-thiophen-2-ylJ-acetic acid methyl ester (49) as a yellow solid (3.15g, 58%).

15 'HNMR (400 MHz, CDCl3): 3.75 (s, 3 H); 3.85 (s, 2 H); 6.94 (br.d, 1 H, J=3.8 Hz); 7.27
(d,1H,J=3.8Hz); 751 (t, 1 H,/J=8.0 Hz); 7.84 (ddd, 1 H, /1= 7.8 Hz, J; = 1.5 Hz,
J3=0.8 Hz); 8.08 (ddd, 1 H, /;=8.3 Hz, ,=2.1 Hz, J; = 1.0 Hz); 8.39 (t, 1 H,

J=19 Hz).

Step 2: (The following reaction is done in an N> atmosphere.) Dissolve [5-(3-Nitro-

20 phenyl)-thiophen-2-yl]-acetic acid methyl ester (49) (3.15g, 11.35mmol) in MeOH
(225mL) and add Pd on carbon (10% (w/w) Pd content, 1.20g, 1.13mmol) followed by
NH,4COH (7.15g, 113.4mmol) at rt. Degas the reaction mixture carefully (flush with N,)
and stir it for 22h at rt. Filtrate reaction mixture through a short pad of celite and remove
solvent. Purify the obtained crude product by preparative radial chromatography (silica gel,

25 EtOAc/CyH 1+3) to obtain [5-(3-Amino-phenyl)-thiophen-2-yl]-acetic acid methyl ester



get pH ca. 3) and Et0Ac, separate |ayers and extract the aqueous
| ayer with EtO0Ac (several times). Wash the conbi ned organic |ayer
W th brinewandogyiiit with Na2SO4 to obtain PCT/EP2006/009152

, 5' - di net hoxy- bi phenyl - 3-carboxylic acid (59) as a white solid
(1.73g, 93% . 114 NWVR (400 MHz, CDC13¥#8-3.85 (s, 6 H); 6.49 (t, 1 H,
J= 2.3 Hz); 6.74 (d, 2 H, J= 2.3 Hz); 57.52 (t, 1 H J= 7.8 Hz); 7.80
(7 dgdel 5(‘%0}@68% 7&0 aiygnowéolﬁi H&NMﬂ%mo 1@1}% 3.2)¢] §t)83 @37(3(%% 38 ts, =
fol | owi n@ Hbéé@l(@da IIH» uﬂor?es Hn,-far'r mHyhﬁ@és(bm la&Inibﬁbﬁd‘I@ 68$1tslsHL ve

2nh35/ldr ouéjnzgllt gﬁ%r on@ﬁgﬁé}[&%z{%%é%%bgggqg_gil’{(—g?ous?%I(\)EQ 3‘§§6ﬁmﬂ% )I "

cl ear solution occurs). Then 10 add slowy oxalyl chloride (0.48n,
5.52mmol ) by keeping terrperature at ca. 15C (vvat er bath) and stir for

addi ti_onal at it. sol er g:ed syure and dry
the rési dée@h ifing xbromethy éﬂ%ﬂg H&ey&yij%ter &)

bi phenyl - 3- car bonyl chl oride (60) as a yellow solid (1.22g, quant.).
No further purification. 15 EXAVPLE 8

(5-(2-[( é[ql_iE%E,@et hoxy- bi phenyl- 3- car bony1) - am nol - phenyl } -t hi ophen-

2-yl) ac net hyl ester (61) 20and

(5-(2-1(2Z qumat hor y- bi phenyl - 3- carbony1) - am nol - 2réueny;q} t hi ophen-2
-yl) acet |Zc (62) WO 2007/ 0g9111PCT/ ERZO! 6 009 < - SCHEME
22Me0 | Li OH St o (The f dProg ng-Teact i Ht;§ carried oyl i

at nosphere.) ssd3 ve -(2 5
acid nethyl ester d (62, 0ny, O. e) i n anhydrous
di chl oronet hane (3. 7fL) and anhydr@is pyridine (1.1nlL) and cool
reaction mxture to OC. Add a soksition of 51

2', 4" -di net hoxy- bi phenyl - 3-car bonyl -chl ori de (54) (69ng, 0.251= 01) in
di chl oronet hane (1.5nmL) and stir the reaction mxture for Ih at 0C
and overnight at rt. Pour the reaction mxture into ice cooled 1M
aqu. HCl, separate |ayers,

10 Step 1: (The following reaction is carried out in an Nj atmosphere.) Dissolve 5-(4,4,5,5-

o- phe-ny-H——t—h*:—ep-hen- 2-

tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridin-2-ylamine (500mg, 2.27mmol) and tetrakis-
(triphenylphosphine)-paliadium(0) (114mg, 0.10mmol) in DME (12.5mL). Degas the
reaction mixture carefully (5 times) and flush with N5, Stir 10 min at rt, add 5-bromo-2-
methyl-furan-3-carboxylic acid methyl ester (46) (433mg, 2.00mmol) and a 1M aqueous

15 NaHCOj3 solution (5.9mL, 5.9mmol), degas the reaction mixture again carefully (3 times)
and flush with N,. Stir the mixture for 3h at 95°C. Cool mixture to rt, dilute with EtOAc
and filtrate over a short pad of silica. Remove solvent under reduced pressure and purify
the crude product by preparative radial chromatography (silica gel 60PF, CyH/EtOAc 2+1]
to obtain the 5-(6-amino-pyridin-3-yl)-2-methyl-furan-3-carboxylic acid methyl ester (51)

20 as yellow solid (382mg, 82%). 'H NMR (400 MHz, CDCl): 2.61 (s, 3 H); 3.82 (s, 3 H);
4.55 (br.s,2H); 6.51 (d, 1 H,/=8.6 Hz); 6.69 (s, 1 H); 7.65 (dd, 1 H, J;=8.6 Hz,
J,=23Hz);835(d, 1 H,/J=2.3 Hz).

25



10 extract the aqueous |layer w th dichloronethane (3x), wash the
conbi ned organic layer with brine and dry with Na2SO4. Purify the
crude prodwotzodyspnepar ati ve radi al chromat ography (si lpcagpa®b/o®5F,
Et 0Ac/ CyH 3+1) to obtain

(5-{2-[(2', 4" -di net hoxybi pheny1- 3- car#8ny1) - ami no] - pheny! | - t hi ophen- 2
-yl) acetic acid nethyl ester (61) as a yellow solid (4.2mg, 37%. H
NVR (400 W&’-m%(b?pl;eﬁ (—5—caﬁadﬂ§iclﬁm¥@e@)7 3 H; 3.82 15 (s, 211);
3.85 (s, 3 H; 6.55 (d, 11‘11, J=2.3 Hz); 6.57 (dd, 1 H th = 8.0 Hz,
.12 = 2.3 BCHEME®P (d, 1 H J= 3.5 Hz); 7.02 (d, 1 H J= 3.5 Hz);
7.15 (td, 1 H Ji=7.6 H, J2 = 1.0 bgp; 7.21 (d, 1 H = 8.0 Hz);
7.39 (d, 1 H J=7.6 Hz); 7.40 (d, 1]H, BgHy- 6 Hz); 7.44 (t, 1 H WO
2007/ 039111PCT/ EP2006/ 009152 - 55 - 8 )Hz); 7.61-7.67 (m H) ;
7.89 (t, 1 H J=1.5g1¥z); 8.34l&br 1 H; 8.50 (d,one = 8.0
HZ) Br e

St ep2: Di ssol ve (2'0M¢' - di met hoxy- bi phenyl- 3-car

y1l) - thiophen-2 acetic acid hyl er (61 A

in MeCN (0.9nL) and 5 add 1M aqﬁg@%r@ﬁl 'f’gééﬁﬂ_ OP'?Sﬁuno ). S$ar
reaction m xture overnight at rt. Add dropwi se 1M aqu. HCl (to get pH
ca. 3) and renove sol vent under reduced pressure. Dissolve residue in
Et 0OAc and water and extractomdh epar at ed aqueous | ayeomsey
with Et0Ac. Wash conbi ned gof ga ayggy Wi th brine anddr
Na2SO4 to ohfai r‘r'%-j 2- (Coch,
[(2',4" -di met hoxy- bi phenyl car bonyd) - am no] - phen\é
acetic acid (62) as 18Qel 'ow soB3 d (48nmg, quant.¥° No furt Rér
purification. 111 NWR (400 MHz, CD30D): 3.84 (br. s, 5 H; 3.89 (s, 3

H; 6.65-6.70 (m 2 H); 6.98 (d, 1 H J= 3.5 Hz); 7.18 (d, 1 H, J=
3.5 Hz); 7.31 (d, 1 H J=8.0 Hz); 7.37 (td, 1 H Ji=7.6 H, .12 =
1.3 Hz); StepB (Tihg,following yeactipngs ldarried /omt tn an NHatnosphes2) Dissolve Hptrakis-
7.8 Dol ]l E = . 0- :
7 83 pu CfiftRsiingipiquic [Fromg. ‘o Subhs bad ffind® ot Bombblioare

(542-[ (2'R.81g. el hjonml)y -ibi PV y(228d §.Add o Apidimathorpphepilbonphic- tabido gihebg, 2
-yl) aceti

i 3 Oand ) ]
L) e T R BB VG Oa a9 o, 353y el 5824 fhegptrtion
-yl) ac e&ﬂiﬁ@éﬁeﬁi@ﬁ (ytimestafd LS itbCHEME B8 nddkitdMRr 2.5h at 100°C. Cool the

reaction solution to rt, partition between EtOAc and water and extract the separated

10 aqueous layer several times with EtOAc. Wash combined organic layer with brine and dry
it with NaySO,. Purify the crude product by flash chromatography (silica gel 60,
CyH/EtOAc 7+1 then 4+1] to obtain the biphenyl (52) as a yellow oil (2.95g, 93%).
'"H NMR (400 MHz, CDCl): 3.78 (s, 3 H); 3.84 (s, 3 H); 3.90 (s, 3 H); 6.55 (s, 1 H); 6.56
(dd, 1H, /1=76Hz, /2, =23Hz); 723 (dd, 1 H, J;=7.6Hz, /,=1.0Hz); 743 (t, 1 H,

15 J=78Hz);7.68(dt,1H,Ji=7.8Hz, /,=15Hz);7.94 (dt, 1 H,/;=7.8 Hz, /, = 1.5 Hz);
8.14(t, 1 H,J=1.5Hz).

Step 2: Dissolve 2',4'-dimethoxy-biphenyl-3-carboxylic acid methyl ester (52) (2.95g,
10.8mmol) in MeCN (110mL) at rt and add 1M aqu LiOH (154mL, 154mmol). Stir
reaction mixture overnight at rt and 1h at 50°C. Quench reaction mixture (cooling bath)
20  with 1M aqu. HCI (160ml, to get pH ca. 3). Extract the mixture with EtOAc (3x), wash the
combined organic layer with brine and dry with Na;SO4 to obtain 2'4'-dimethoxy-
biphenyl-3-carboxylic acid (53) as a white solid (2.59g, 93%). 'H NMR (400 MHz,



WD 2007/ 039111PCT/ EP2006/ 009152 - 56 - (The following reaction is
carried out in an N2 atnosphere.) Dissolve (5-{2-[(2',4"-

di met hoxy- Wiopemigdn 8- car bonyl) - am no] - henyl ) - t hi ophen- Zxlpr260606915
acid (62) (48.0ng, 0.10nmol) in anhydrous dichl oronethane (1.5n),
cool the solution to -78C and add drepfii-se 1M BBr3 solution in

di chl oronet hane (0.63nL, 0.63nrnol). Stir the reaction 5 m xture for

3pm n at f i1GRa t1 .
Cool to &gégdgwr(g S\t/\nﬁ};esséwaoqy ; Ifgo un%gé 6\??3%‘%’(%3? Zt%%ﬁﬁ%ﬁ’ lyH)’
MeOH. Coifdért,ridde/ t Fié HasUI3 (digl K Xt=u7. & Hander 1. 58th)c 288 fitesHy/e= 7.8 Hz,

\IZ;: ;i}/o_gemqggg§ ?ﬁgyga Pég&gr ative RP HPLC (gradient,

5-{2-[(2 hen
Cor bony 1 -SiFR FATR g tehelimndoeyin n ansrous A ampwgre) Diselye %6y
and ( %- { dirhdtHoxyZbiphdn9l- 3-carboxyllc acid (53) (2.59g, 10.0mmol) in anhydrous
di hydroxy bi ph F car bonyl ) - am no% phenyl | -t hi ophen- Zagl) acetic

acid ot B e@ﬁaqeeﬁz fmlyandagd anbydrongoMIAdmp e Fat unaist. dber ad SlowiNR

g?gg()‘(]g,d o{j:_ﬁal) Ch\%(%ﬁg (5 I_), %B%ol) l%' lé:@pl&iﬁ ’tenﬁnelfgt%regt ?zg'ls q gw%tg? ba )H}ld

J=3.5 Hz}tir the 88l sj)lutmnl-for additmnﬂl th #ixt. Repove aolgedt-lm)lder?edi@ec( predssufie ddd =

7.8 Hz, . Wiy e 8 Jl=
Lo i ybfne pehitelf Vaculumdo obiain chudd o fireeblypifef potyhyotidy
NVR aorrp()jn)ds(igiél]ov(écﬂﬂ(Mﬂg qtﬁﬁB})l&)o fudhdr@ufificatidnH) ; 3.89 (s, 2 H);
6.44 (dd, 1 H, , =2 . 3 H), 6.45 (s, 1 H; 6.97 (d, |
H J= 35Hz),718(d 1HJ—70Hz)719(d 1 H J= 3.5 H):
7.37 (td, 1H Ji=7.6 H, J2=1 . 3 HZ) 7.43 (td, 1 H Ji=7.6 Hz,
/2 = 1.5 ’4’-]71{1@1]1({ ,bi ﬂénl-é lza&tlbﬁﬂ:u] G793 (dd, 1 H Ji=7.8 Hz, /2
- Hz)lm)? 72 l?l—? VSR %7@ | H J= 8.0 Hz); 7.81
(t 201H J—76Hz) 807(3 | H). EXAIVPLE 10

(5 (2-1(2', V- D met hoxy- bi phenyl - 3-car bonyl ) - am nol - pheny1} -t hi ophene-
2- car bosgHEME@0 net hyl ester (65) SCHEME 24 MeO

2007/ 039111PCT/ EP2006/ 009152 - 57 - (5- {2- [(2",4

- di met hoxy- bi phenyl - 3- car bony1) - am no] - phenyl -t hi ophene-2-car boxylic

acid methyl eS8t @¥nt hesi zedM@@@or di ng t OMe
described in ste f
_ © HyS0, o

55

OMe
Pd{PPh3), B(OH),
NaHCQ,

MeO

OMe O OMe 0
LiOH
O OH - O OMe
MeO MeO
57 56
15

Step 1: Dissolve (3-bromo-phenyl)-acetic acid (4.00g, 18.6mmol) in MeOH (74mL) and
add conc. sulfuric acid (1.00mL, 18.6mmol). Stir the reaction mixture for 65h at 45°C.




EXAMPLE 8 starting fromthe aniline (45) and the carboxylic acid
chloride (54) and is isolated as a yellow solid (147ng, 62% . NWVR (400

Mz, CDCl 3o 28e7/301G48, 3 1-1); 3.85 5 (s, 3 H); 3.87 (S,pc3/dphiosesis
(s, 1 H;: 6.57 (dd, 1 H = 8.6 Hz, J2 = 2.0 Hz); 7.17 (d, 1 H, J= 4.3
Hz): 7.19 (d, | H J= 9.0 Hz); 7.20 (t51-1 H, J= 8.6 Hz); 7.41 (d, 1
H J= 7.8 Hz); 7.44 (t, 1 H .1= 7.8 Hz); 7.46 (t, 1 H J= 8.0 Hz);

7.64 (d, P = 3 1. d H..J=7.8 H); 7.80..d, .1 H .J=
4.0 vy ) obmictie fo . Teipoyd spflohcundey lpgutsd pjesSoh andt Berifién o Rgae
10EXANVPL Befiseen EtOAc and sat. baqu;ous NaHCO; soll)ution. }i‘,xtrac@ the Iaquci:rc])us laﬁ:r 3 ﬂr_nes \rz]vith
5-(2-1(2. ,4" -D et hoxy- bi phenyl- 3-car bon -am nol - phe - { hi ophene
o ar b Re et Vi b pomBged baiio ST Mo A APhUR) NS Qe Epmove
met hyl  egbREntWR@dr rducel picdéile & ob%ﬁ&%%n%ﬂ%n?ﬁ%@éﬁca&ﬁpﬁgih ges&é?l(sg)eas
procedure described in step,2 of EXAVMPLE 8 affords (5;&%2-[ 2", 4" -

di met Rox p-cploplgespii42iSea?Feh i NMRi (1] Mblze BP0t hid(she b 36@ & BERyVil@

388 (o I I YPRIRE PATat T aisat gl 1 gl NG g M e
Hz): 6.6Tm(tH)1 H); 7.31 (d, 1 H, .1=8.0 Hz): 7.36 (d, 1 H, J= 4.0

Hz); 7.44 (td, 1 H = 7.8 Hz, .12= 1.0 Hz); 7.48-7.53 (m 1 H); 7.52
(t, 1 H, Siep Z.(@heifillowing eatton i ddmrielont i ahid;; atihosphefed), Dissdlve $3=bibnid-

Hz); 7.73,(d,, 1 FlI,..1=8.3 Hz)._7..76 ( 1 J= 4.0, . (.84 (d, |
H, )Ly g Pracgliqieid E’F&ﬁﬁﬁ@) G52 Bers Grameleed 1bisbisdbemtnmsbhisg)
EXAMRLE palladium(0) (303mg, 0.26mmol) and in DME (18mL). Add 2,4-dimethoxyphenylboronic
(5-12-[(2'.,.4' - D hydr oxy- bi phenl%l- 3-car boncyl ) -am no] - phenyl | -t hi ophene
-2 car b59é9 |(].§4%léi§d2(nmc)l) and a 1M aqueous NaHCOs solution (26mL, 26mmol), degas the

reaction mixture carefully (3 times) and flush with N,. Stir the mixture overnight at 100°C.
Cool the reaction solution to rt , partition between EtOAc and water and extract the
separated aqueous layer several times with EtOAc. Wash combined organic layer with
t5 brine and dry it with NaySO,; Purify the crude product by preparative radial
chromatography (silica gel 60PF, CyH/EtOAc 3+1] to obtain the (2°4’-dimethoxy
bipheny!-3-yl)-acetic acid methyl ester (56) as a yellow oil (2.25g, 90%). '"H NMR
(400 MHz, CDCls): 3.65 (s, 2 H); 3.68 (s, 3 H); 3.77 (s, 3 H); 3.83 (5, 3 H); 6.54 (s, 1 H);
6.55 (dd, 1 H, J;=7.0Hz, J,=2.3 Hz); 7.18-7.21 (m, 1 H); 7.22 (dd, 1 H, J,= 6.8 Hz,
20 ~=23Hz);732(, 1H,J=8.0Hz);7.39 (d, 1 H,J=1.5Hz); 7.38-7.41 (m, 1 H).

Step 3: Dissolve (2°,4’-dimethoxy biphenyl-3-yl)-acetic acid methyl ester (56) (2.25g,
7.86mmol) in MeCN (79mL) at rt and add 1M aqu LiOH (40mL, 40mmol). Stir reaction
mixture overnight at rt. Quench reaction mixture (cooling bath) with IM aqu. HCI (to get
pH ca. 3) and remove MeCN under reduced pressure. Dilute aqueous residue with EtOAc,
25  separate layers and extract the aqueous layer several times with EtOAc. Wash the
combined organic layer with brine and dry with Na,SO4 to obtain (2',4'-dimethoxy-
biphenyl-3-yl)-acetic acid (57) as a yellow oil (2.16g, quant). '"H NMR (400 MHz,
CDCls}: 3.67 (s, 2 H); 3.76 (s, 3 H); 3.83 (s, 3 H); 6.53 (s, 1 H); 6.52-6.56 (m, 1 H); 7.18-
722 (m, 1 H); 7.22 (dd, 1 H, J1=7.3 He, /s=1.5Hz); 7.33 (t, 1 H, J= 7.8 Hz), 7.39-7.42
30 (m,2 H).



(The following reaction is carried out in an N2 atnosphere.) Suspend
(5- (24(2%' - 10
di met hoxy- Wwiophempdri 8- car bonyl) - am nokphenyl | - t hi ophene-p&ra@niRxydisx
acid (66) (88.6nmg, 0.19nmol) in anhydrous dichl oronet hane (4.0n),
cool the mxture to -78C and add dropwse 1M BBr3 solution in
di chl oronet hane (0.80m., 0.80mml). Stir the reaction m xture for
30m n at -45 i ! additional 2h at rt.
Cool the rseggtn? %ﬁtlﬁ(&? Eﬁ%h%‘é-ég%ggid%%%vﬁgg ice water, separate
| ayers and extract aqu. 15 layer with Et0OAc (3 tines). Wash conbi ned
organic layer with brine and dry with Na2SO4. Purify the crude
pr oduct tgc@g ftive RP HPLC (gradient, water/CH3CN 95:5 to 5:95)
to obtain (5- 24(2 ' ,4 '-di hydroxy-bi phen 3
-car bonyl ) - am no} - phenyl } -thi ophelfe-2- &rYaoxylic acid (67) as a off
white solid (23ng, 26% . 11-1 N¥R
J1= 7.8 Hz, , t Hz); 6.45 (s, 1
7.35 (d, 1¥¢ B0 Hz): 7. 42 (t,
Ji= 7.6 Hz, J2 § 1.B Hz); 7.51— ¢t —t=7 ); 7.
7.6 Hz); 7.72 ( H J= 3.8 HzPd(PPhQNedCo2 H, J= 7.
1 H. WO 2007/033111PCT/ EP2006/ 009152 - 59 - EXAMPLE 1
(S-{2-[2-(2',4" -D nethoxy-bi phenyl-3-yl)-acetyl am nol - ph%rm/l}-t hi ophe
n-2-yl)-acetic acid nethyl ester.(68) SCHEME 27 5
(5-{242-(2',4' -D et hoxy- bi phe -yl)-acetyl am no] t henyl } -t
2-yl)-acetic acid nmapéyl I sorpynt hesi zedusgzcordi ng
procedur% des¢Qtbed in' S wPLE £ 1 ng fr
(43) and Phe carboxylic & (57) amal is isolated as a
(117nmg, 579% . NMR (400 MHzJ CDCL3): 3.66 (s, 2 H); 3.711(s, 3J5I61);
3.72 (s, 2 H; 3.73 (s, 3amd); 3.84 (s, 3 H; 6.39 (d, amed,. J= 3.0
Hz); 6.53 (s, 1 H; 6.51-6.57 (m 2 H; 7.06 (t, 1 H J= 8.3 Hz);
7.07 (d, 1 H J=8.0 Hz); 7.13 (d, | H, J=8.6 Hz); 7.22- 7.27 (m 1
H; 7528 (t, 1 H J=7.8 Hz); 7.31 (t, 1 H J=17.8
H; 7.42 (d, 1 H J=7.8 Hz); 7.66 (s, 1 H; 8.38 (d, 1 H J=28.3
Hz). 15 B#p\MRL(Ehd following reaction is carried out in an N, atmosphere.) Dissolve tetrakis-
f g_ ;12_) Paét%?{l%y??g%@?—éé]}a%lﬁ'p&?yk4 1%11&,1) 035 &t oll)a n&uﬁm1-1%91%@3%;-&:9&1?(&}}?”
benzene (1.80g, 8.29mmol) in DME (17mL).Add 3-(4,4,5,5-tetramethyl-

[1,3,2]dioxaborolan-2-yl)-benzoic acid ethyl ester (2.66g, 9.62mmol) and a 1M aqueous
10  NaHCOj3 solution (25mL, 25mmol), degas the reaction mixture carefully (5 times) and

H J= 7.6

Hz); 7.33 (s, 1

flush with N,. Stir the mixture for overnight at 100°C. Cool the reaction solution to rt,
partition between EtOAc and water and extract the separated aqueous layer several times
with EtOAc. Wash combined organic layer with brine and dry it with Na;SOy. Purify the
crude product by preparative radial chromatography (silica gel 60PF, CyH/EtOAc 10+1] to
15 obtain 3',5'-dimethoxy-biphenyl-3-carboxylic acid ethyl ester (58) as a yellow oil (2.04g,
86%). '"H NMR (400 MHz, CDCl): 1.37 (t, 3 H, J=7.1 Hz); 3.84 (s, 6 H); 4.39 (g, 2 H,
J=17.1Hz); 6.48 (t, 1 H, J=23 Hz); 6.73 (d, 2 H, J=2.3 Hz); 748 (t, 1 H, J=7.6 Hz);
7.74 (d, 1 H, J1=7.6 Hz); 8.01 (dt, 1 H, /;=7.6 Hz, /,= 1.5 Hz); 823 (, 1 H,J= 1.5 Hz).

Step 2: Dissolve 3',5-dimethoxy-biphenyl-3-carboxylic acid ethyl ester (58) (2.04g,
20 7.13mmol) in MeCN (71mL) and add IM aqu LiOH (36mL, 36mmol). Stir reaction

mixture overnight at rt and remove solvent under reduced pressure. Add 1M aqu. HCI (to



WD 2007/ 039111PCT/ EP2006/ 009152 - 60 - SCHEME 28 69  Saponification
of the acetic acid nethyl ester (68) in MeCN according to the

procedure @eS%iided1i n step 2 of EXAMPLE 8 affords PCT/EP2006/009152
(5-{212-(2', 4" -di met hoxy- bi pheny1-3-y1)- 5

acet yl am nokphenyl } -t hi ophen-2-y1)-acéBi-c acid (69) as a yellow oil
(117mg, 969% . Iff NWVR (400 MHz, CD30D): 3.72 (s, 2 H); 3.75 (s, 2 H);

oy: b it g e B hsoplly b and Juggh o BBouinyel ity g
Hz) ; 7. 2Zsehell tifmes). Wasdh; thy cambined otgamic lAverSwibh Mripe aid A6y {ttwithl NebSGito
7.
J

);
S He) | %? i'gSL%ﬁﬁt)gq@ggéngl-%ybo;ﬂﬁzzégd ?%) (asma w3h1’|£_e|) s;oliZl'(Y.Z]Bé,d%%). W—I

8.0
(5- (2- [ 2-MMR, (406 MiHw ODONY): DRP(LBYH); 849 10, 13 ety 3 M. 70k DY L=t hi ephe
n- 2-y1)-aceti(c aci d ) SgEMI\/-IIE)- 29 ¢ O &% @ 2

70) 15
2007/ 639 1/1¢PGT] H?’JG’O{S? é@?@l’é@ (&, 1 H, hzclol Hend T bSthe Iprddddas 8.07 (dt,

descri bed gy, EXAMVELE, 121 3 Be). ket i1af af 1 shgycarboxylic acid (69) with
a 1M BBr3 sol ution affords )(’Sf%’?g-’[ 2-(21, 41-()ji hydr oxy- bi pheny1-3-y1) -

e o, e LR R Ay A L 52
2 H; 6. 4dm¢thioky-tipkényl3-carbdxgicHeid (59) (950mg, 3.68mmol) in anhydrous
dichloromethane (25mL) and add anhydrous DMF (3mL, until clear solution occurs). Then
10 add slowly oxalyl chloride (0.48mL, 5.52mmol) by keeping temperature at ca. 15°C (water
bath) and stir for additional 3h at rt. Remove solvent under reduced pressure and dry the
residue in vacuum to afford crude 3°,5’-dimethoxy biphenyl-3-carbony! chloride (60) as a

yellow solid (1.22g, quant.). No further purification.

15

EXAMPLE 8

(5-{2-[(2’,4’-Dimethoxy-biphenyl-3-carbonyl)-amino]-phenyl}-thiophen-2-yl) acetic
acid methyl ester (61)

20 and

(5-{2-[(2’ 4’ -Dimethoxy-biphenyl-3-carbonyl)-amino]-phenyl}-thiophen-2-yl) acetic

acid

(62)

25



5J2 =23 H); 6.44 (d, 1 H J= 23Hz), 6.74 (d, 1 H J= 3.5 Hz);
6.81 (d, 1 H J=3.5 Hz); 7.11 (d, 1 H J= 8.3 Hz); 7.22 (d, 1 H J=
7.6 He)i Tw@ofdayh H_J= 7.6 Hz); 7.35 (t, 2 H J= 7. §cibaoodiofhs d.
1 H J=7.8H);, 7.48-7.52 (m 1 H; 7.51 (s, 1 H; 7.78 (d, 1 H J=
8.1 Hz). EXAMPLE 16 10 -54 -

15-(2-{[5- (2, 4- D hydr oxy- pheny1l) - pyri di ne- 3- car bonyl | - am no} - pheny1l) -
t hi ophen- fgcetic acid (73) and MeO
15-(2-{[ 5- (2, 4- D hydr oxy- phenyl)-c%rlo'ne 3-carbonyl ]-am nol - phi.eqyl)
-t hi ophen-2- 15yl l-acetic acid ne¥ gter (74) 72 St ep
following reaction is carried oup~hp an 'Chtnnsphere.) Di ssol ve

[ 5- (2-am no- 05 phenryl) - thlophen | ]-aceyic acid nephy! € &ﬁ
(250ny, 1.014 i dr oM&OCer6 (2%onl). Add a sol ut y

5- br ono- Me€ot i 1 de (223ny, 1 0lnmol ). and § t

suspensi on overni ght ai . Renove paflwent under rg bd presg
Purify the crude pPdHuct by preparative radial MeRro Bt ogr gphy (sil
gel 60PF, CyH EtOAes 3+1, then 1+1 and |later EtOAc and Et OAc/ MeOH 1+1)
to obtain (5-{2-[(5-brono-pyridine-3-

t ocar bonyl ) - am no] phenyl } -t hi ophen-2-y1l)-acetic acid nethy|] ester
(71) as a yellow solid (216ng, 499 . 11-1 NWR (400 MHz, CD30D): 3.71
(s, 3ID, 3.90 (s, 2 H; 6.97 (d, 1 H WO LiOH

2007/ 039111PCT/ EP2006/ 009152 - 63 -

HO

s
OMe li]ll 4

2T

Step 1: (The following reaction is carried out in an N; atmosphere.) Dissolve [5-(2-

5  amino-phenyl)-thiophen-2-yl]-acetic acid methyl ester (43) (62,0mg, 0.25mmol) in
anhydrous dichloromethane (3.7mL) and anhydrous pyridine (1.1mL) and cool the reaction
mixture to 0°C. Add a solution of 2°4’-dimethoxy-biphenyl-3-carbonyl-chloride (54)
(69mg, 0.25mmol) in dichloromethane (1.5mL) and stir the reaction mixture for 1h at 0°C

and overnight at rt. Pour the reaction mixture into ice cooled 1M aqu. HC], separate layers,

10 extract the aqueous layer with dichloromethane (3x), wash the combined organic layer
with brine and dry with NaySO4. Purify the crude product by preparative radial
chromatography (silica gel 60PF, EtOAc/CyH 3+1) to obtain (5-{2-[(2’,4‘-dimethoxy-
biphenyl-3-carbonyl)-amino]-phenyi}-thiophen-2-yl) acetic acid methyl ester (61) as a
yellow solid (4.2mg, 37%). "H NMR (400 MHz, CDCL): 3.71 (s, 3 H); 3.76 (s, 3H); 3.82

15 (s, 2H); 3.85 (s, 3 H); 6.55 (d, 1 H, /J=2.3 Hz); 6.57 (dd, 1 H, ./;= 8.0 Hz, J/, =2.3 Hz);
6.95(d, 1 H,/=3.5Hz); 7.02(d, 1 H,/=3.5Hz); 7.15 (td, | H, J; = 7.6 Hz, . = 1.0 Hz);

721 (d, 1 H,/=8.0Hz2); 739(d, 1 H,J=7.6Hz); 740 (d, 1 H, J=7.6 Hz); 7.44 (t, 1 H,



J=3.5 Hz); 7.18 (d, 1 H J= 3.5 Hz); 7.41 (td, 1 H ,A= 7.3 Hz, J2 =
1.8 Hz); 7.45 (td, 1 H, Ji=7.3Hz,.12=2.0Hz) 7.59 (dd, 1 H Ji=
7.3 Hz, 12wo gefbaéla); 7.67 (dd, | H = 7.1 Hz, = 2. GizEr26blodhifs,

1 H,; 888 (m 1H; 9.05 (s, 1 H. 5Step 2: (The foll owi ng reaction -
is carried out in an N2 atnosphere.) -BSssol ve tetrakis-

(triphenyl phosphi ne) - pal | adi un{0) (12ng, 0.01 nmol) and

(5-{2-[ (5D i - .

car bonyl)f a?ng%m/ ﬁieﬁﬂq:nf%%)ﬁgesng- -yH) Jaclest Pc) asc?f4d(brrret ’h ﬁl)’eséstoe d’(l ‘/HL’)
(150ny, @8%Adkpl) in DVE (1.4nL) Add 2, 4-di et hoxyphenyl boroni c acid
(95.0ng, 0.52mmvl) and a 1M aqueous NaHCCB solution (1.0n, 1.0mmol),
degas t he Stepct Ron Risxdlue e &arzqmmr ~ingShdy-tiplrang)-3-amtbo fiy I+ ainingl]-pherly?; -

Stir the resultj m xt ur. r.lh a nd | down .to.it

Remove SdRORNE- G ar et antn ssetlal) (i BoeE0fmmoRdE et ¢ Hilrnd
and fisl t mad eMONRY LiDIB hpsmpasmﬂ{ol)s Stif feactg mlx@i}ﬂ ©@Q&nIght 8t fthedd Hlobhiee
under reduced pressure and purlfy t he crude Eroduct by preparative

radial cHMrat-ogFhRyegat icaadhand sompe solygniupde redudedtpsesspteaDissolve
[542- (] §es§d’41e4lncﬁtﬁiﬁtc@fﬂywﬁgle AL L daef gl %ﬁa:%feﬁ qRE8N! thy t?rg'e{?é}al} times with

- phenyl) -t hiophen- 15 2-yl]-acetic acid nethyl ester” (72) as
yel | ow stBt@Ry. Wiash ¢orghingd orzaniy layet withivRing 404 dgHit, witDS@iS04 t6 obtaur(@ {3

i) 607 W g ipigngLy bibordy ool S iilin )l ol iy

2 H);;07. 4{511((‘%r dolidl(4Bmpgs quard.).H¥o fikther pirificdtion. 11—YWRZ4G(2MHB GIL0D): 8.844

(s, 1 H) e ( fo n
reactiont glﬂg)i %8;0(513Fﬁ gﬁsﬁ?o %%ﬁ’e?ég) ’D?é'g(ﬁ gge@(él?% 3
(2, 4-di mﬁmxmphmv@d pHruehmH%) caayﬂo y|1]H amﬁméﬂahﬂwl)a Hi)l oanwZ
-ylFacetic_acid_nethyl ester é é &? )tél n anhydro

di chl or orel hé‘ne7§IHz2rrL2)“1éé@ Ré Colldi JHW%HZ)ZS %n@dadcﬂadiibpwﬁs[éz
1M BBr 3 gplyts | ( 0 Stir the
reaction %xt u}?ie) }/2(3.@37%%{3@2?552??73% aln% J]‘Lgrﬁ%a}clizél ilg.nggrqﬂléI)IP%FDat it. Cool
25 the mxture to OC, add dropwi se water and concentrate under
reduced pressure. Purify the crude product by preparative RP HPLC
(gradient, water/CH3CN 95:5 to 5: w fford [5- (2- {

[ 5- (2, 4-di hydr oxy- phenyl ) - pyri di ne-3-car onyI ] am no} - phenyl) -t hi ophen
-2-ylf acetic acid (73) as a yellow solid (12,6ny, 46% and
[5-(2-{[5-(2, 4- dlhydroxy phenyl) - pyri di ne-

(70) a5 2B E5pYEE ot %@?3@%&@'?%&%@&&%%' @ﬁﬁ%p%-zzy tetiFe

CD30D) : 3.a8d (63) 2 H) 6.49 (dd, 1 H = 9.1 Hz, .3 Hz); 6. 49
(d, 1 H .1=2.0 Hz); 6.98 (d, 1 H J= 3.5 Hz); 720 (d 1 H,
20 and

(5-{2-[(2’,4’-Dihydroxy-biphenyl-3-carbonyl)-amino)]-phenyl}-thiophen-2-yl) acetic
acid methyl ester (64)

SCHEME 23

OH MeO.
0 — 0 —
OMe 1BBr3 OH Q S\ OH S
NH NH
2H201 + O
MeO MeOH Ho 0 HO 0
63 64



WD 2007/ 039111PCT/ EP2006/ 009152 - 64 - J= 3.5 Hz); 7.26 (d, 1 H, J=
9.1 Hz); 7.40 (td, 1 H Ji1=7.6 Hz, J2 = 1.5 Hz); 7.45 (td, 1 H =
7.6 Hz, J2xoLo@yori 7-66 (dd, 1 H ./1= 7.6 Hz, J2 = L&/d88d06/000152
7.66-7.70 (m 1 H); 8.50 (br.s, 1 FD; 8.92 (br.s, 1 H; 8.95 (s, 1

H) . NWR conpound (74) (400 MHz, CD30Dp6-3.65 (s, 3 H; 3.89 (s, 2 H);
6.51 (s, I H; 6.52 (dd, 1 H, J1= 8.3 Hz, J2= 2.3 Hz); 6.97 (d, 51 H,

i3 Pand Gyl dadony gk R, Gty Dily (8)2.16542
-8 HZ) 1 d""“ﬁﬁe’%"ﬁ?h‘("ﬂ%%a*ﬁ)myl&aﬂﬁho(liphem}-ﬂhldvﬂﬁenéz-ﬂ@ adatic zid (621)48.@nd,1

( 4-1 {[5 O(lg’XA'\@r %P?FZ%E'{P‘E HleRlpremsthang (hdmk. Soeh gisy salution; 1907785t g 3dd,

- net hyl f digpwise ¢RI BBYy bélatiGc id di@ﬁhbdfhemke(o q3Af), osgﬁENEl) 3SmOthe refdvn
[ pyri di ne- 3- car bon

i s544- 5-(2, 4-di net hox heny

- phen91§ [rryxigm foy 130man ah yﬁgﬂﬁwﬁz@y Flowlyawaaning ppyfpr @ﬁ%ﬁrna ?B)at rts Cool fo
synt hesi C 0
EXANPLE Jes P I, Wel RUISKOPERNE Sigofne Mk b IMEOR, Bollihuraic lhe
chl ori de resnliingsmixéuse amder seslueedyprsysuss | Budify 18 ngide 320dust dy Qrewap@) RP

0 A0l SRy 083 il oo b o
8.1 Hz); carb@dyi}-ainind]-phenyt -Bidphkl-P;yl) addtic (adid (33)-|(3 ’.ﬂmg,88%) blzg (5 82-«2’,4{-,
1 H lg: %ih?rd%zxg(-;bip%e lécé.rbonyl_y mnnnofphen%—tmOphen-Z % acetic’ aclciL methyl Hezs%ér
(64) (7.1mg, 15%) both as yellow solids. "H NMR compound (63) (400 MHz, CD;0D):
3.85 (s, 2 H); 6.42-6.47 (m, 2 H); 6.98 (d, 1 H, J=3.5 Hz); 7.18 (d, | H, J= 7.6 Hz); 7.19
(d, 1H, J=3.5Hz); 736 (td, 1 H, /=76 Hz, /,=1.3 Hz), 7.43 (td, 1 H, J, = 7.8 Hz,
J=13Hz); 751 (t, 1 H, J=7.8 Hz); 7.62 (dd, 1 H, J,=7.6 Hz, /5= 1.3 Hz); 7.75-7.81
15 (m, 3 H); 8.08 (br. s, 1 H), 'H NMR compound (64) (400 MHz, CD;0D): 3.66 (s, 3 H);
389 (s, 2H); 6.44 (dd, 1H, J,=7.0Hz, /,=2.3Hz);, 645 (s, 1 H); 697 (d, 1 H,
J=35Hz); 718 (d, 1 H, J=7.0Hz); 7.19 (d, 1 H, J=3.5 Hz); 7.37 (td, 1 H, J; = 7.6 Hz,
J=13Hz), 743 (td, 1 H, /1=7.6 Hz, /,=1.5Hz); 7.51 {t, 1 H, J=7.8 Hz); 7.63 (dd,
1H, J;= 7.8Hz, /2,=13Hz); 7.72 (d, 1 H, J="7.8 Hz); 7.80 (d, 1 H, J= 8.0 Hz); 7.81 (1,
20 1H,J=17.6Hz); 8.07 (s, 1 H).

EXAMPLE 10

(5-{2-[(2’ 4-Dimethoxy-biphenyl-3-carbonyl)-amine]-phenyl}-thiophene-2-
carboxylic acid methyl ester (65)

SCHEME 24

MeO

S
OMe O 7
(7
MeO

25 65 .

ZI



- 65 - EXAMPLE 18

5-(44[5-(2, 4- 10i hydr oxy- pheny1l) - pyri di ne- 3- car bonyl t - am no} - phenyl) - 2
- met hyl f urg@@-gg%ashapxylic acid (76) OH Accordi ng to pchigpRéReadsy e
described in step 3 of EXAMPLE 16 the reaction of the amde (75) with

a 1M BBr3 solution affords -57-
5-(4-{[5-(2, 4-di hydr oxy- phenyl) - pyri di ne-3- 10

b own 20l 10 (3%, oS TR R B ol Fofitne £ tusBy
3.39 (s atidHpeth@l d:'sler((ég) is ?theﬁzﬁ?ac{cﬂtﬂin@.td—lﬂleJ}'iroeedﬂreldésllnbaHZm—stéb 3 of
55 vy ; EPAMPLRY fjarind dro thegangie (157 i e bl acid i 59 e s

H. i sEXéMHt&i 4% yellow solid (147mg, 62%). 'H NMR (400 MHz, CDCl3): 3.75 (s 3 H) 3 85

Sat o0 S 7153 W RIS DBE P Ehoese Tod Fodh oL h Lo § ST

J=43Hz); 7.19 (d, 1 H, J=9.0 Hz); 7.20 (¢, 1 H, J=8.6 Hz); 7.41 (d, 1 H, J="7.8 Hz);
7.44 (t, 1 H, J= 7.8 Hz); 7.46 (t, 1 H, J=8,0 Hz); 7.64 (d, 1 H, J= 8.3 Hz); 7.66 (d, | H,
J=7.8Hz); 7.80 (d, 1H, J=4.0Hz); 7.83 (s, 1 H); 8.19 (br. s, 1 H); 847 (d, 1 H,
J=83 Hz).

10 EXAMPLE 11

(5-{2-[(2’,4’-Dimethoxy-biphenyl-3-carbonyl)-amino]|-phenyl}-thiophene-2-
SCHEME 25

Saponification of carboxylic acid methyl ester (65) in mixture of THF and MeOH (3+2)
according to the procedure described in step 2 of EXAMPLE 8 affords (5-{2-[(2’,4’-
dimethoxy-biphenyl-3-carbonyl}-amino]-phenyl} -thiophene-2-carboxylic acid (66) as a
yellow oil (130mg, quant.). '"H NMR (400 MHz, CD;0D): 3.83 (s, 3 H); 3.88 (s, 3 H); 6.66
20 (dd, 1H, J,=8.0Hz, =23 Hz), 6.67 (s, 1 H); 7.31 (d, 1 H, J=8.0Hz); 7.36 (d, 1 H,
J=40Hz); 744 (td, 1 H, J1=7.8Hz, J,=1.0Hz); 7.48-7.53 (m, 1H); 7.52 (t, 1 H,

J=78Hz); 7.65 (d, 1 H, J/=7.8Hz); 7.71 (d, | H, J=7.8 Hz); 7.73 (d, 1 H, J=8.3 Hz);
7.76 (d,1 H,J=4.0 Hz); 7.84 (d, 1 H, J=7.8 Hz); 8.01 (s, 1 H).

carboxylic acid (66)

15



SCHEME 33 3-[(2',4" -Di net hoxy- bi phenyl- 3-carbonyl)-am no] - benzoi c
acid nethyl ester (77) is synthesized according to the procedure
descri bed W@ BéAaRok1 of EXAMPLE 8 starting from5 3-am neragsa@riobaci d
met hyl ester and 2',4'-di met hoxy bi phenyl -3-carbonyl chloride (54)
and is isolated as a colorless oil (148Prg, 73% . 111 NWR (400 MHz,
CDC13): 3.80 (s, 3 H); 3.85 (s, 3 H; 3.91 (s, 311); 6.57 (s, 1 H);
6.58 (dd, 1 H, Jl1= 8.1 Hz, )éEI 26 (d 1 H .1=8.1 Hz);
7.45(t, 111, J=17.8 Hz); 750(f% I_ﬁEl .8 Hz); 7.68 (dt, 1 H,
11 =7 8 Hz, J2= 1.3 Hz); 7. 78 (ddd, 111, Jl 7.8 Hz, J2= 1.8 Hz, .73
:13 ;781(dt tol H, = 7.8 Hz, =13Hz)788(brsl

i 3393 (1(362-2[6{'4’ ﬂi@rt{lr{;xy-?z@eng- - rgdgﬁ -a mj‘]féyl}dﬁlophene—} 2=23

153[ (2", 4'cafboi@liO e (bT)Pheny 1- 3- car banyl) am nol - benzoic acid (78)
SCHEME 34 WD 2007/ 039111PCT/ EP2006/ 009152 - 67 - Saponi fication of
the carboxylic acid nethyl ester (77) in MeCN according to the
procedure described in step 2 of EXAMPLE 8 affords

3-[(2', 4'SCHEMElPBX Y- bi phenyl 3- carbonyl)-am no]-benzoic acid (78)_as
a white solid (109ny, 0/8.11N|VR(400|VHZ (CD3) 290) : 377(503
1-1); 3.81 (s, 3 H); 6.6%( 1 H .11= 8.3 Hz, J2 = 2.3 Hz) H%.
(d, 51 H J=2.3 Hz); 7.32 (d H, J83Hz) 745(t

Hz); 7.52 (t, , 7.8 HA< 66(brd 2 H J=7.6
1H .11 = 146 Hz); 00§5(m1H)H8.
1.5 Hz); 8. :N MPLE_24,
3-[(2',4" -Di eny 1 arbonylz)l_égl noll-b

MeQ 66 HO 67

(The following reaction is carried out in an N atmosphere.) Suspend (5-{2-[(2*,4’-
10  dimethoxy-biphenyl-3-carbonyl)-aminoj-phenyl}-thiophene-2-carboxylic acid (66)
(88.6mg, 0.19mmol) in anhydrous dichloromethane (4.0mL), cool the mixture to ~78°C
and add dropwise 1M BBr; solution in dichloromethane (0.80mL, 0.80mmol). Stir the
reaction mixture for 30min at —78°C and after slowly warming up for additional 2h at rt.
Cool the reaction mixture to 0°C, add dropwise ice water, separate layers and extract aqu.
15 layer with EtOAc (3 times). Wash combined organic layer with brine and dry with Na,SOj.
Purify the crude product by preparative RP HPLC (gradient, water/CH3;CN 95:5 to 5:95) to
“obtain (5-{2-[(2’ #’-dihydroxy-biphenyl-3-carbonyl)-amino]-phenyl}-thiophene-2-
carboxylic acid (67) as a off white solid (23mg, 26%). 'H NMR (400 MHz, CD;OD): 6.44
(dd, 1 H, /1=78Hz, /,=23Hz); 6.45 (s, 1 H); 7.19 (d, 1 H, J=7.8 Hz); 7.35 (d, 1 8,
20 J=40Hz),742( 1H,J=76Hz); 7.50 (td, 1 H, /;=7.6 Hz, ,=1.3Hz); 7.51 (t, 1 H,
J=78Hz); 7.69 (d, 2H, J=7.6 Hz); 7.72 (d, 1 H, /=3.8 Hz); 7.80 (d, 2 H, /= 7.8 Hz);

8.09 (s, I H).



SCHEME 35 15According to the procedure described in EXAMPLE 12 the
reaction of the carboxylic acid (78) with a 1M BBr3 sol ution affords
3-[(2", 4" -dichwenaxyi bi phenyl - 3-carbonyl) - am no] - benzoigraghehshde932 as
a off-white solid (19ng, 26% . 111 NWR (400 MHz, (CD30D): 6.45 (dd, 1
H J,=81H, ./2 =23 Hz); 646 (s9t H; 7.22 (d, 1 H .11=7.6
Hz, J2 = 1.5 Hz); 7.44 (t, | H J=7.8 Hz); 7.53 (t, 1 H, J—78Hz)
7.77-7.82 (m 2 H); 7.85 (d, 201 8.04 (d, 1 H J=28.1
Hz); 8.10-8.15 (m 1 H); 8.12 (t, llEj’i@é’iﬂlz’gEqi8Hz) WO

2007/ 039111PCT/ EP2006/ 009152 - 68 - EXAMPLE 22

(6-(2-1(3",5" - D net hoxy- bi phenyl - 3-car bonyl) am' nol - phenyl | -t hi ophen-

e R TSRS S ST o S B2 st

-t hi ophen-atid/hpth3C&terc(68ri d net hyl ester (80) is synthesized
according to the procedure descri bed in step 1 of 10 EXAMPLE 8

starting fromthe anilineSCHEMERZ 3',5' - di net hoxy
bi phenyl - 3-carbonyl chloride (60). In d| fference to the purification
procedure described there the crude_p duct (80) suspended in

Et0Ac, filtrated and the filter cak DAC (2 tines).

Corrpound (80) is obtained as ) 8 $ 689 . 11-1 NMR
(400 MHz, CDC13): 3.71 (s, 3 : ; 3187 (s, 2 H,; 6.48
(t, T H J =23 H); 6.63.4< ~

(5-{2-[2-(2',4'-Dimethoxy-biphenyl-3-yl)-acetylamino)]-phenyl} -thiophen-2-yl)-acetic
acid methy! ester (68) is synthesized according to the procedure described in step 1 of
EXAMPLE 4 starting from the aniline (43) and the carboxylic acid (57) and is isolated as a

10 white solid (117mg, 57%). 'H NMR (400 MHz, CDCls): 3.66 (s, 2 H); 3.71 (s, 3 H); 3.72
(s, 2H); 3.73 (s, 3 H); 3.84 (s, 3 H); 6.39 (d, 1 H, J=3.0 Hz); 6.53 (s, 1 H); 6.51-6.57 (m,
2 H);, 7.06 (t, 1 H, J=8.3 Hz); 7.07 (d, 1 H, J=8.0Hz); 7.13 (d, 1 H, J= 8.6 Hz); 7.22-
727 {m, 1 H); 7.28 (t, 1 H, J=7.8 Hz); 7.31 (t, l H, J=7.8 Hz); 7.33 (5, 1 H); 7.42 (d,
1 H,/=7.8 Hz); 7.66 (s, 1 H); 8.38 (d, 1 H, /= 8.3 Hz).

15
EXAMPLE 14

(5-{2-[2-(2’ 4’-Dimethoxy-biphenyl-3-yl)-acetylamino]|-phenyl}-thiophen-2-yl)-acetic
20 acid (69)



15J= 2.3 Hz); 6.99-7.02 (m 1 H; 7.03 (d, 1 H J= 3.5 Hz); 7.17 (dd,
1H ./1-= 7.6 Hz, = 1.3 Hz); 7.39-7.44 (m 2 H,; 7.50 (t, 1 H J=
7.8 Hz); TwoBetwos®uf(m 2 H); 7.90-7.94 (m 1 H); 8.43 (k1/ER261ki0093553
(d, 1 H J=7.6 Hz). 20 - 69 - EXAMPLE 23

(5-12-[(3', 5" - Di net hoxy- bi plitenyl -3-&8rbonyl) -amni nol - phenyl } -t hi ophe
n-2-yl)-acetic acid (81) SCHEME 37 HO Ove Saponi fication of the
carboxylic acid nmethyl esgeHEME)28 n MeCN according to the procedure
descri bed above in step 2 of EXAMPLE 8 affords

(5-{21(3', 51-di nmet hoxy- 10
bi phenyl- 3- car bony1l) - am nokpheny1} -
a yellow solid (188ng, quant. 4 OD): 3.83 (s, 2
H; 3.89 (br.s, 6 H; 656(t d 2H J=18
Hz); 6.97-7.00 (m 1 . : xJ-38 (td, 1 H J,

76Hz,.12=13Hz) 44(td , : ;

etic acid (81) as

. .12 = 1.3 Hz):
94 (m 1 H): 8.16

7.61(t,1H 178Hz)764(dd 1H.1
7.72- 76(m1|—|) 7.84-7.87 (m 151 H);
(br.s, 1 H). EXAWVPLE 24

(5-{2-[(3",5" -D hydroxy- bi phenyl -3-caﬁsx)onyl)-am noj - phenyl } -t hi ophen-
2-yl) - acetl c 20acid (82)

Saponification of the acetic acid methyl ester (68) in MeCN according to the procedure

described in step2 of EXAMPLE 8 affords (5-{2-[2-(2',4"-dimethoxy-biphenyl-3-yl)-

5  acetylamino]-phenyl}-thiophen-2-yl)-acetic acid (69) as a yellow oil (117mg, 96%). 'H

NMR (400 MHz, CD;0D): 3.72 (s, 2 H); 3.75 (s, 2 H); 3.80 (s, 3 H); 3.88 (s, 3 H); 6.64

(dd, 1 H, J1=8.6 Hz, J»= 2.3 Hz); 6.66 (m, 1 H); 6.70 (d, 1 H, J=3.0 Hz); 6.78 (d, 1 H,

J=3.5Hz); 7.22-7.27 (m, 1 H); 7.25 (d, 1 H, J=8.6 Hz); 7.26 (t, 1 H, J=7.6 Hz); 7.36 (t,
2H,J=7.8Hz), 7.42-7.49 (m, 3 H); 7.74 (d, 1 H, J= 8.0 Hz).

10

EXAMPLE 15

(5-{2-[2-(2',4'-Dihydroxy-biphenyl-3-yl)-acetylamino]-phenyl}-thiophen-2-yl)-acetic
acid (70)

15

SCHEME 29

99
N
( :
HO OH A

HO
70



SCHEME 38 HO OH According to the procedure described above in
EXAMPLE 12 reaction of the carboxylic acid (81) with a 1M BBr3

sol ution ahbonsissfr{2-[ (3", 5 - di hydroxy- bi pheny1- 3- cariampdiesiooors:
am no]thenyl) -thiophen-2-yl)-acetic acid (82) as a |ight brown solid
(33mg, 35% . 11-1 NWR (400 MHz, CD30D)61-3.87 (s, 2 H; 6.34 (t, 1 H,
J=2.0 Hz); 6.63 (d, 2 H J=2.0 Hz); 7.01 (d, 1 H J= 3.5 Hz); 7.20

(d, 1 H Jz.3. il td, 1. J 1= G122 = 1.5 ;1. 44,
(v, 1 1, "Aogt gre'piedbdentibla 5 SUAMPLE] 13 Sccaeion s b cadigpli
(dd, 1 H,acidl @ With &iz1MJ BBﬁ_ koﬁtibﬁ)aiffo?ds745-({%[Z{Z'H!-dﬂl?grﬁxﬁ-bmn){l@-)?@
E gd’ 11H)Hiac%@%}g‘%}’d}-]fhglggl'leﬁ-Zjlj/S-acHzet?c’aciZf (%8) a(sda’ oé‘-wﬂ’ite\]sglid (661 ml_glf)SS%g'lI]-_I
5-{2- [ (3'Nfrk- RiowaNthiex eiop)enyls- &, @H?O?.Yé)(g,aﬁi}i)‘?]&@%&ﬁﬂ t 1 1, emene;
2- 15carboxylic acid nmethyl ester (83) WD

2007/ GSgﬂlfﬁ@THEpéﬁﬁdlﬁObbﬁB’? 2.37Hz); 65dH{ENEN3d = 3.5 Hz); 6.81 (d, 1 H, J=3.5 Hz);

7.11 (d, 1 H, J=83 Hz); 7.22 (d, 1 H, J="7.6 Hz); 7.26 (t, 1 H, J=7.6 Hz); 7.35 (¢, 2 H,
J=T8Hz); 7.46 (d, 1 H, J=7.8 Hz); 7.48-7.52 (m, 1 H); 7.51 (s, 1 H); 7.78 (d, 1 H,
J=8.1 Hz).

EXAMPLE 16
10
[5-(2-{[5-(2,4-Dihydroxy-phenyl)-pyridine-3-carbonyl]-amino}-phenyl)-thiophen-2-
yl[-acetic acid (73)
and

[5-(2-{[5-(2,4-Dihydroxy-phenyl)-pyridine-3-carbonyl]-amino}-phenyl)-thiophen-2-
15 yl}-acetic acid methyl ester (74)



Ove
5-{2-[(3",5" - D net hoxy- bi phenyl - 3- car bony1l) - am no] - phenyl | -t hi ophene-
2- car boxyl we R¢idotret hyl ester (83) is synthesized accqidifigodsPodine
procedure described in step 1 of 5 EXAMPLE 8 starting fromaniline
(45) and carboxylic acid chloride (60)624n difference to the
purification procedure described there the crude product (80) is
suspendeds¢HeEME 0Ac, filtrated and the filter cake washed with EtOAc
(2 tinmes). Conmpound (83) is obtai as a yellow solid (168ng, 63%.
114 NVR (400 Mz, CDC13): 3.84 (s{,r@;%?/;mas? (s, 3 1-1); 6.48 (t, 1
H J= 2.0 Hz)j 6[9\(¢ 2 H J=BZ.0"HZY,;, 7.20 (d, 3.8 Hz);
7.21-7. 29:dg¥ s~ X 43 (td, 1 H ©1.1= 7.

'8
7.47 (t, 1 H J= 7°8 Hp): 7. 40~t—1 H 3= 7. L 7.
L1=7.8 Hz); 7.72 (dgh 7 1= 7.8Hg, .12 = 1.0 Hz); 7.8

3.8 Hz); 7.97 (d, 1°H J= 1.5 Hz); 8.22 (s, 1 11); 8.46 (¢, 1 H J=
7.8 Hz). EXAVPLE 88 15 Br o
5-12-[(3', 5" - Di met hoxy- bi phenyl- 3-car bonyl) - ani noi - t hi ophene-
2- carboxylic acid (84) WD 20071039111PCT/ EP200610094 72 -

SCHEME 40 Ove Saponi fication of the carboxylic a.p1i d nethyl ester
(83) in MeCN according tqg the procedure described above in step 2 of
EXAMPLE 8 affords 5-{24(%~&Tydi met hoxy- 5

bi phenyl - 3- car bonyl ) - am no ‘Jé‘h-t hi ophene- 2- capboxyli¢ acid (84)
as a white solid (159ng, 979 " Bk (400 MHz, . 88 (s, 6
H; 6.55 (t, 1 H J7 2.0 HzZ) "6.86 (br.s, 2 HMeO7. ( - 3.8
71 2
Hz); 7.46 (td, 1 H J1= 7.%dfh,,J2= 1.5 Higeo 7. 22 (td,
NaHCO4
0
N
72
o) o)
1) BBr. / \ / \
12 3 HO S . MeO S
2 H0 HO HN HO HN
= 0 = o
OH =y OH Sy
73 74

Step 1: (The following reaction is carried out in an N; atmosphere.) Dissolve [5-(2-amino-
5 phenyl)-thiophen-2-yl]-acetic acid methyl ester (43) (250mg, 1.01mmol) in anhydrous
CeHs (4.0mL). Add a solution of 5-bromo-nicotinoyl chloride (223mg, 1.01mmol) and stir
the resulting suspension overnight at rt. Remove solvent under reduced pressure. Purify the
crude product by preparative radial chromatography (silica gel 60PF, CyH/EtOAc 3+1,
then 1+1 and later EtOAc and EtOAc/MeOH 1+1) to obtain (5-{2-[(5-bromo-pyridine-3-
10 carbonyl)-amino]-phenyl}-thiophen-2-yl)-acetic acid methyl ester (71) as a yellow solid
(216mg, 49%). 'H NMR (400 MHz, CD;0D): 3.71 (s, 3 H); 3.90 (s, 2H); 6.97 (d, 1 H,



7.6 H, .12 =1
1 H =38HZ; 7.87 (dd, 1 H ./1 =7.8 Hz, .12 = 1.0 Hz);
96 W 20d7089111 8. 19 (s, 1 H. 10 EXAMPLE 27 PCT/EP2006/009152

(3

boxyl ic acid (85) 15 SCHEME 41-6%© 2007/ 039111PCT/ EP2006/ 00915
According to the procedure described above in EXAMPLE 12

tion sof . X ( ] 1 SOlgut 1,0 ff.0

S O30 APpagsRar v S- 8ol PAL L, Y3, Seletn 8ot o

am no] - pHeny3H4, hibopRerids)2-T3 Hddy|lild, agFd.J B5) Jas 220 Hh); t 263oldd] 1 H,

6,2 It pdthd) 2t s M Gl B ne (a1 s

(
(
7.6 Hz, ./2= 15Hz)752(tdIH, .11= 7.6 Hz, J2= 1.5 Hz); 7.58
(
7

-7.
-
ar

t,lHJ—76HZ) 7.63 (d, 1HJ—76HZ) 773(dd 1H = 7.6 Hz,
e s (7l 1H .1=7.8 H

{ 37- 5/_19 te'@_"rzﬁ)' ’(#ﬁ}‘?ll(%\gl’gg lrfagHﬁoq lq_D:amgo% Emm ’ga.tmosphere) Dlsgolve )tetrakls-
2,4 -Di rEbhasiphbd it C0@% infhnol P N
(2 t hi opggn 2- gjl pm}féw?s a%nﬁﬁ(()? Q’f)’rflg 04 “ﬁnoi and (3- {52 -[(5-bromo-pyridine-3
21,4’ -D A¥ WPMVL}MhmH )ra@etaz;acm methyl ester (71)(150mg,035mm01)

2-th d
b Lt opliefuds v 4Bne 0 ) AhaEnt kel oYL UER @SSp806: SR finnh i b 4%
ani l'i ne ¢q8pusaNdHO; Solutions(l oy bimpivet)y ideSescie resyion ahixaure dxa:e(ﬁﬂ@ (5
1 N 7 A 2T ik
Hz, = Zgdin, Memiove sbRrefitdunddr l'é,dudeﬂ2pr5sshik) resﬁlvz Qhe( fididud uHMerOﬁ?md Pltkhte

Hz, ./2= 3.5 6,87.(dd, 1 H Jt =3 = 1.3 Hz); 6.92 (dd,
1 H, . 110%r8 sggr%_gad gfzsﬂlcf ggl ﬁfycengagghe( fl[yrateluqqer ;edr;ceg grﬁssure:ggd gurlfyghe

Hi) _ ; gé?rll_xgé prohuclb% prém&tv@ rk&ﬁl c(h?ox&ﬁogrﬂ%@ ((smca %el"@()PF7 C’))*ﬁ/]ft@gw llflh'Lto
"7 Tobtain [5-(2- {[5-(2 4- dlmcthoxy phenyl)-pyridine-3- carbonyl]—ammo} -phenyl)-thiophen-

15 2-yl]-acetic acid methyl ester (72) as a yellow sticky oil (12lmg, 71%). 'H NMR
(400 MHz, CD30D): 3.64 (s, 3 H); 3.89 (br.s, 5 H); 3.90 (s, 3 H); 6.70-6.75 (m, 1 H); 6.74
(s, 1 H); 6.97 (d, 1 H, J=3.3 Hz); 7.20 (d, 1 H, J=3.5 Hz); 7.37-7.44 (m, 2 H); 7.47 (td,
1H, =73 Hz, J>=1.3Hz); 7.61-7.72 (m, 3 H); 8.44 (s, 1 H); 8.87 (5, 1 H); 8.97 (s,
1 H).

20  Step 3: (The following reaction is carried out in an N, atmosphere.) Dissolve [5-(2-{[5-
(2,4-dimethoxy-phenyl)-pyridine-3-carbonyl}-amino}-phenyl)-thiophen-2-yl]-acetic  acid
methyl ester (72) (50mg, 0.10mmol) in anhydrous dichloromethane (1.2mL), cool the
solution to -78°C and add dropwise 1M BBr; solution in dichloromethane (1.10mL,
1.10mmol). Stir the reaction mixture for 30min at —78°C and for additional 1h at rt. Cool

25 the mixture to 0°C, add dropwise water and concentrate under reduced pressure. Purify the
crude product by preparative RP HPLC (gradient, water/CH3;CN 95:5 to 5:95) to afford [5-
(2-{[5-(2,4-dihydroxy-phenyl)-pyridine-3-carbonyl]-amino }-phenyl)-thiophen-2-yl}-acetic
acid (73} as a yellow solid (12,6mg, 46%) and [5-(2-{[5-(2,4-dihydroxy-phenyl)-pyridine-
3-carbonyl]-amino} -phenyl)-thiophen-2-yl]-acetic acid methyl ester (74) as a brown solid

30 (21.9mg, 47%). '"H NMR compound (73) (400 MHz, CD3;0D): 3.86 (s, 2 H); 6.49 (dd, 1 H,

=9.1Hz, /,=23Hz); 649 (d, 1 H, J=2.0Hz); 6.98 (d, 1 H, J=3.5Hz); 7.20 (d, 1 H,

.5 Hz); 7.58-7.65 (m 2 H); 7.71-7.74 (m 1 H; 7.75
)

, 5' - Di hydr oxy- bi phenyl - 3- carbonyl ) - am no] - phenyl ) - t hi ophene-

2



WO 2007/ 039111PCT/ EP2006/ 009152 - 74 - = 1.3 Hz); 7.77 (ddd, 1 H,
J1= 7.8 Hz, J2 = 1.5 Hz, J3 = 1.3 Hz); 8.28 (t, 1 H J= 1.5 Hz); 8.46

(br. s, 1 Wo208ukBuagd, 1 H J= 8.3 Hz). SEXAMPLE 29  pc1/EP2006/009152
2' , 4" -Di hydr oxy- bi phenyl- 3-car boxylic acid

(2-thi ophen-2-yl - phenyl ) -ani de (87) SGAEME 43 |0 (The foll ow ng
reaction is carri ed out in an N2 atnosphere.) Suspend

2', 4" -di 3- Vdni d = .
(2 t hi op% 2- y %eny?égmﬁgﬁ?g& 0 %E}Q{ 7 072691'51% l)]ﬁoll)'5 Iliﬁ)’g'rﬁ?ﬁﬂ’(%u%’
di chl or oferdnidz, (/O =718 Jz); I6I (dd,hleHm’th 116@121;052 = T8CaANU66:dF0dmop Hy 8.50

d 1|V| 1. 17

ChoPr et s 1D 302 bEETY Y €4 PEATRY RARE chminlittral b RS Spiobl'

per i od of3 635, RHY B89 (s, 20U ﬁﬁb(@ll Bps6isa (a4, 08, J$ :lpwmz .apﬂzgq&)waper(d

stir t it to te t a arate avers an ex

Sau Fay L eniong Tk el i T2 St fhal B B ot 2ASin T .

brine an(;?. A7y 19¢, UD=Na 36} 7.46 (td, 1 H, Jy = 7.6 Hz, J> = 1.8 Hz); 7.63-7.69 (m, 2 H); 8.80
{br.s, 1 H); 9.00 (br.s, 1 H); 9.11 (s, 1 H).

EXAMPLE 17

10

5-(4-{I5-(2,4-Dimethoxy-phenyl)-pyridine-3-carbonyl}-amino}-phenyl)-2-methyl-
furan-3-carboxylic acid methyl ester (75)

SCHEME 31
0
MeO
0 O
N~ =N
H
=
OMe
75
OMe

15 5-(4-{[5-(2,4-dimethoxy-phenyl)-pyridine-3-carbonyl}-amino} -phenyl)-2-methyl-furan-
3-carboxylic acid methyl ester (75) is synthesized according to the procedure described in
step 1 and 2 of EXAMPLE 16 starting from the aniline (47) and 5-bromo-nicotinoyl
chloride and is isolated as a grey solid (103mg, 32% over 2 steps). 'H NMR (400 MHz,
CD;0D): 2.68 (s, 3 H); 3.89 (s, 3 H); 3.90 (s, 3 H); 3.91 (s, 3 H); 6.71-6.76 (m, 2 H); 6.99

20 (s, 1H);742(d,1H,J=8.1Hz); 7.74 (d, 2 H, J= 8.6 Hz); 7.84 (d, 2 H, J= 8.6 Hz); 8.47
(t, 1H,/=2.0 Hz); 8.87 (d, 1 H, J=2.0 Hz); 9.00 (d, 1 H, J= 2.0 Hz).



Purify the crude product by preparative RP HPLC (gradient,

wat er/ CH3CN 95:5 to 5:95) to 20 obtain

2", 4" - di hydioonyrdbnbenyl - 3- car boxylic acid PCT/EP2006/009152
(2-thi ophen-2-yl -phenyl)-am de (87) as an off white solid (35ng,

31% . Iff NVR (400 MHz, CD30D): 6.41-®%546 (m 2H) 7.14 (dd, 1 H, Ji=
5.0 Hz, J2= 3.5 Hz); 7.17 (d, 1 H J=8.1 Hz); 7.36 (dd, 1 H Jl1= 3.5

Hz, = 1.0 Hz); 7.39 (dd, 1 H Ji1= 2'= 1.0 Hz); 7.45 (td, 1
H ./1= 7.6 Hz, WO 2007/ 039111PCF}@%E/1§09152 - 75 - = 1.5 Hz);
7.47-7.49 (m | H; 7.50 (t, 1 H J= 7.8 Hz) ; 7.65 (dd, 1 H, .71=
7.6 Hz, .12 = 1.5 Hz); 7.72 (d, 1 H J= 7.8 Hz); 7.75-7.81 (m 2 H);
8.06 (s

, LE. 30 5 - .
(5-13° (2> -G henylpyridinechspbpnsbiaminolophssy D2 misftsinen-
2-y1) - acetfueai8icarboxiyliy heidgt®r (88) SCHEME 440Me OVe MeO 88 10
(5-{3-[(21, 4' - D net hoxy- bi phenyl - 3-car bonyl) - am no} phenyl ) -t hi ophen- 2
-yl)-acetic acid nethyl ester (88) is synthesized according to the
procedure descri bed above in step 1 of EXAMPLE 8 in a reaction tine
of 3h starting fromthe @scHEMESs2(50) and the carboxylic acid chloride
(54) and is isolated as a yeldow solid (213ng, 87% . NWVR (400 MHz,
CDC13): HO

/

6) 0

Iz

OH
76

OH

According to the procedure described in step 3 of EXAMPLE 16 the reaction of the

amide (75) with a 1M BBr; solution affords 5-(4-{[5-(2,4-dihydroxy-phenyl)-pyridine-3-

10 carbonyl]-amino}-phenyl)-2-methyl-ﬁ1ran—3-carbo$(ylic acid (76) as a brown solid (22mg,

24%). 'H NMR (400 MHz, CD;0D): 2.69 (s, 3 H); 3.39 (s, 1 H); 6.51 (s, 1 H); 6.52 (dd,

1H, J1=81Hz, ,=23Hz); 698 (s, I H); 7.36 (d, 1 H, J=8.1 Hz); 7.74 (brd, 2 H,
J=18.6 Hz); 7.85 (br.d, 2 H, J= 8.6 Hz); 8.73 (s, 1 H); 9.08 (br.s, 2 H).

15 EXAMPLE 19

3-[(2',4'-Dimethoxy-biphenyl-3-carbonyl)-amino]-benzoic acid methyl ester (77)



153.73 (s, 3 H; 3.80 (s, 3 H,; 3.83 (s, 2 H; 3.8 (s, 3 H; 6.57
(s, 1 H; 6.58 (dd, 1 H Ji=8.3 Hz, J2 = 2.3 Hz); 6.89 (d, 1 H J=
3.5 Hz); 7wb920¢(791}391311|‘| J=3.5 Hz); 7.27 (d, 1 H_J= 8. 3chdraoosmnoss:
7.32-7.37 (m 2 H); 7.50 (t, 1.1=7.6 Hz); 7.54-7.58 (m H; 7.68
(dt, 1 H= 7.8 Hz, J2 = 1.3 Hz); 7.79 (Gt~ 1 H, J1i= 7.8 Hz, J2:1
Hz): 7.79-7.82 (m 1 H): 7.86 (t, 1 H J= 1.3 Hz); 7.97 (t, 1 H J
.5 Hz). 20 WD 200710391&EPfEMmERZ0061009152 - 76 - EXAMPLE 31
(5-(3-[(2',4"-Di net hoxy- bi phenyl- 3-carbonyl ) -am nol - phenyl}-t hi ophen-
2-yl)-acetic acid (89) D ssolve
(5-{3-[(2', 4" -di net hoxy- bi phenyl- 3- arbnyl%-am no] - pheny1} -t hi ophen-
2-yl)- 10 acetlc acid nethyl e 19909, ~0. 39mmol ) in MeCN
(3.9m), add 1M aqu LiOH (1.9 L. 16h at rt.
Concentrate reaction m'xt@r(g @ﬁduce@ preésse e and add 1M aqu.
HC1 (ca. 2m, to get pHc ). BAc and wafer and extract the

3

Add
separ at ed aqueous | ayer several tinmeg W th EtQA sh conbi ned
organic layer with brine and dry it th Na2 '.‘ t8"Bbt ai n
(5-(3-[(2', 4" -di net hoxy- bi phenyl- 3-carbonyl)- 15

am nol - phenyl } -t hi ophen 2-yl)-acetic acid (89) as orange solid

(185ny, quant 2 t her pur| fication. 1HNWMR (400 MHz, CD3CN):
3.81 (s, @nﬁath(”éy-b@hm -3zcaghpnyy-aminqlybengoig 4aqidi gmethy}y esfer =(%) 3is

xj 1 Jg 5 s?ntﬁes"fe)bac&x@iﬁ%(tg th@-grbkedu]e‘de’scﬁbe‘dzl)vste% P4t éﬁAI\%P]ﬂi S%Eﬁngfr m

2 H) . 57. @2811(11@10 benzgic arid mehykgster andg2? 4#dimetiiony tiphenyl- ?—c%or(ud chibride (%)

7.8 H2) | afld RAsdIREd s a Cotbhess Bi1PadeSe, 7394)) 11 RRIR (406 MHz, cDCLy): 3.80 (s, 3 1)

3.85 (s, 3 H); 3.91 (s, 3 H); 6.57 (s, 1 H); 6.58 (dd, 1 H, J; = 8.1 Hz, J, = 2.3 Hz); 7.26 (d,

1H, J=8.1Hz); 745 (t, 1H, J=7.8Hz); 7.50 (t, 1 H, J=7.8Hz); 7.68 (dt, 1H,

Ji=7.8Hz, /,=13Hz); 7.78 (ddd, 1 H, J; =7.8 Hz, J,=1.8 Hz, J5s = 1.3 H); 7.81 (dt,

10 1H,J=78Hz, J,=1.3 Hz); 7.88 (br.s, 1 H); 7.97 (1, 1 H, J = 1.8 Hz); 8.04 (ddd, 1 H,
J1=8.1Hz, ,=2.3 Hz, s=1.0 H); 8.13 (t, 1 H, J=1.8 Hz).

EXAMPLE 20

15 3-[(2',4'-Dimethoxy-biphenyl-3-carbonyl)-amino]-benzoic acid (78)

SCHEME 34

78 o) CH



EXAMPLE 32

(5-(3-[(2',4"-D hydroxy- bi phenyl - 3-car bonyl ) - am nol - phenyl } -t hi ophen-
2-y0-acetiwoaeb#h3§99) 5 90 According to the procedure @daadida8this2
above in EXAMPLE 12 reaction of the carboxylic acid (89) with a 1M

BBr3 solution affords (5-{3-[(2', 4" -diélydroxy-bi phenyl-3-carbonyl) -
10 am no] phenyl } -t hi ophen-2-yl)-acetic acid (90) as a yell ow brown

Tt o g ety oY RN el O By MR ctpdihe’ e’

Hz); 7. 22rdcddurt ddscribedSinlstefr? ;of 7TEBAMRLE 8 #ffords 3q(B, 4I—ﬂi)net1i)x§t(blpl'(ehyl 3

T 1 Salthyy i) Betadid Mha 7 vl i G oflnel oA AR drof s
8.07 (s (CDERSORB 3127 (s53 HY; B'lBll(é,? Ex/\%ﬁti}d?»?m Ji |83Hz éz—stz%}e 69 (d
oyl <1 r all B3l S AT 102 A o Moo Batier 4ot gL 78 3 752 P 1
5- (6- [(2J—478f-1'zj1>’7d160(>5¥db2 thﬁwlsﬁzfafr%ﬂyjl)l‘{a.gu‘?k}ﬁ YLy By 81% @gz

met hyl - f ur an- 3-car OXIYI ic acid 2007/ 039111 P / EP2006/
(m, lH) 8.01 (1, 1 ,J=1.5 Hz); 8.38 (br.s, 1 H); 10.39 (s, 1 H).

EXAMPLE 21

10

3-[(2' 4'-Dihydroxy-biphenyl-3-carbonyl)-amino]-benzoic acid (79)

SCHEME 35

()0
HO OH

79 0O OH

ZT

15 According to the procedure described in EXAMPLE 12 the reaction of the carboxylic
acid (78) with a 1M BBr; solution affords 3-[(2',4-dihydroxy-biphenyl-3-carbonyl)-
amino]-benzoic acid (79) as a off-white solid (19mg, 26%). 'H NMR (400 MHz,
(CD;0D): 6.45 (dd, 1 H, J; = 8.1 Hz, ,=2.3 Hz); 6.46 (5, 1 H); 7.22 (d, 1 H, J;=7.6 Hz,
J~=15Hz); 744 (t, 1 H,J= 7.8 Hz); 7.53 (1, 1 H, J=7.8 Hz); 7.77-7.82 (m, 2 H); 7.85 (d,

20 1H,/=7.8Hz);8.04(d, 1 H,J=8.1 Hz); 8.10-8.15 (m, 1 H); 8.12(t, 1 H, /= 1.8 Hz).



1 LioHOH Step 1. (The following reaction is carried out in an N2
at nosphere.) Dissolve 5-(6-am no-

Spyri di n- 3wobhe#ossmE hyl - f uran- 3-carboxylic acid nmethyl gegi@hodshddis:
(80.0ny, 0.34mmol) in anhydrous dichl oronet hane (5.4nm.) and anhydrous
pyridine (1.2nl) and cool the reacti ef8ni xture to OC. Add slowy a
suspensi on of 2',4'-di met hoxy-bi phenyl-3-carbonyl chl oride (54)

(105ny, 0 38mmmol) in dlchloronethggggﬁgL ) and stir the reaction

m xture for Ih at OC and 19h at eparate reaction m xture between
wat er and EtOAc and to extract the aqueous |ayer with EtOAc (3x).
Wash t he conbi ned organic | ayer with water (6 tines) to reane

b pr epar AriGaChRabur A BRRE RS H L P e prninatheatirehiog b rhacesis 1)

to obt ai n adid dethyl ester (80)
[ (2W di net hoxy- bl phenyl - 3- car bonyl) - am no] - pyri di n- 3-y11- 2- net hyl - f ur
an- 3-garboxylic acid nethyl ester (91) as an off-white solid (74nyg,
459% . 1HNMR (400 MHz, CDClI 3): 152.65 (s, 3 H); 3.80 (s, 3 H,; 3.84
(s, 3 H; 3.85 (s, 3 H; s6HEME3% H; 6.58 (dd, 1 1j, 8.1 Hz,
.12 = 2.5 Hz); 6.89 (s, 1 H,; 7.26 (d, 1 H J=8.1 Hz); 7.51 (t

, 1 H,
O 1.3 Hz); 7.84 (dt, 1H
Hz

J= 7.6 Hz): 7.70 (dt, 1 H,./1= 7.8 He,

J =7.8H, .12 =1.3 Hz); 7.97 (dd, 1 H, ATA8.8 Hz, J2 = 2.3 :

8.03 (t, 1 H J=1.5 . 8.57 (d, 1 H J=
Hz

3

Hz) ; 845(d 1H .18 8
1 H. 20Step 2: b ssolve
bi

il

80

2.3 Hz): 8.70 (br.s,
{6-[(2",4 dlnethoxy i phenyl - 3-carb

MeO

OMe

(5-{2-[(3",5'-Dimethoxy-biphenyl-3-carbonyl)-amino]-phenyl } -thiophen-2-yl)-acetic acid
methyl ester (80) is synthesized according to the procedure described in step 1 of
i0 EXAMPLE 8 starting from the aniline (43) and 3°,5’-dimethoxy biphenyl-3-carbonyl
chloride (60). In difference to the purification procedure described there the crude product
(80) is suspended in EtOAc, filtrated and the filter cake washed with EtOAc (2 times).
Compound (80) is obtained as a yellow solid (187mg, 68%). '"H NMR (400 MHz, CDCl;):
3.71 (s, 3H); 3.84 (s, 6 H); 3.87 (s, 2H); 648 (t, 1H, J=23Hz); 669 (d, 2H,
1s J=23Hz); 699-702 (m, 1H); 7.03 (d, 1 H, J=3.5Hz); 7.17 (dd, 1 H, J,=7.6 Hz,
J2=1.3 Hz); 7.39-7.44 (m, 2 H); 7.50 {t, 1 H, J=7.8 Hz); 7.68-7.73 (m, 2 H); 7.90-7.94

(m, 1 H); 8.43 (s, 1 H); 8.53(d, 1 H, J=7.6 Hz).

20



met hyl - f uran- 3-carboxylic acid nethyl ester (91) (67.1ng, O0.14mn nol)
in THF (3nL) and WO 2007/039111PCT/ EP2006/ 009152 - 79 - MeOH (0. 5nl)
and add 1MyeQuoros&id (0. 71nl, O.71mmol). Stir reaction mofidpb@ed®hRsAt
rt. Renmpove solvents under reduced pressure and dissolve the residue
in a mxture of THF/ acetonitrile (2+199-Add Anberlite | RC86 and stir
additional 2h at rt. Renpbve supernatant and stir remaining resin
several tinmes (10m n each) with ng tregs of THF 5 and
acetonitrile. Concentrate coll ected supernatants under reduced
pressure to obtain crude

546-[ (2", 4' - di net hoxy- bi phenyl- 3-carbonyl) - am no] - pyri di n- 3-y1} - 2- net

i ST RSB St

(s, 3H; aBnd?(Ble,BH) 3.81 (s, 3 11); 665(dd 1H = 8.6 H,

= 2.5 Hz); 6.68 (d, 1 H J= 2.5 Hz); 7.19 (s, 1); 7.38 (d, 1 H, J—
8.3 F&) to 7 50 (t, 1 H J=17.8 Hz); 7.68 (dt 1 H ./1=7.8 Hz, 12
= 1.3 Hz); 7.91 (dt, 1 H SCHEMB3®#z, J2 = 1.3 Hz); 8.05 (t, 1 H, J=
1.5 Hz); 8.13 (dd, 1 H ./1= 8.8 Hz, J2 q«i.B Hz); 8.27 (d, 1 HJ=
8.8 Hz); 8.75 (d, 1 H 1= 1.3 Hz); 11.00 (s H; 12.69 (br.s, 1 H).
Step 3. (The follow ng reaction is carrie in an N2 atm)sphere )

Di ssolve acid (92) (63.9ng, 0.14mmol) in a mixfurg of anhydrous

i gFo di~cif or onet hane (1.0m),
cool the solution to -50C and add dr se HM B
di chl oronet hane (0. 70m., & .ion m xture for
30mn at -78C and after renov | i ng h for additional
1.5h at rt. Cool to OC, add drogdf se wateP andSstfr the resul ting
m xture 30mn at rt. Concentrate ndeP"reduced pressure and purify
the crude product by preparative HPLC (gradient, water/CH3CN 95:5
to 5:95) to obtain 20
5-16-[ (2c4' - di hydr oxy- bi phenyl - 3- car bonyl ) am nokpyri di n- 3-y1} - 2- rret hy

| - f -3 f

NNR”E an- W%%g% of ! g.rb%)gﬁ)c aﬁ? ngthgg %ﬁ&o@f}ﬁ%gww@g& (8! the
= 2 Hzpmc@lutﬂ dgsz;pbe_l_d hbqve?lrﬂgep RBrofsSEXAMIILE B 2&'01(delc(5 {2- [(-3' SJtihmeiho&y-
{3, Syt bl bl Sid Bt bl
Hz); 8. 7@881hg,qij,anﬂ) HY NMEB (4&&142&9@09@91131%&1%&@@1@991@3) 6.50t,-1 H,

EXAVPLE 34, 5 Hz); 6.86 (d, 2 H, J=1.8 Hz); 6.97-7.00 (m, 1 H); 7.19 (d, 1 H, J=3.5 Hz); 7.38
(td, | H, /i=7.6 Hz, /,=1.3Hz); 744 (td, 1H, J;=7.6 Hz, , = 1.5 Hz); 7.61 (t, 1 H,
J=178Hz); 7.64 (dd, 1 H, J;=7.8 Hz, J,= 1.3 Hz); 7.72-7.76 (m, 1 H); 7.84-7.87 (m,

15 1H); 7.90-7.94 (m, 1 H); 8.16 (br.s, 1 H).

r3 solution in

EXAMPLE 24

(5-{2-[(3',5'-Dihydroxy-biphenyl-3-carbonyl)-amino]-phenyl}-thiophen-2-yl)-acetic
20 acid (82)



5-(4-[(2',4"-D net hozy- bi phenyl - 3- car bonyl ) - am nol - phenyl ) - 2- et hyl - f
uran- 3- carboxylic acid ethyl ester (94) 5 SCHEME 48 94CO2Et
5-{4-[ (2", #oRh#mBshexy- bi phenyl - 3- car bonyl ) - am no] - phemdriep2006/009152
-2-nmet hyl -furan-3- carboxylic acid ethyl ester (94) is synthesized
according to the procedure described-d@beve 10 in step 1 of EXAMPLE 8
starting fromthe aniline (25) and the carboxylic acid chloride (54)
and is isolated as a yell og@qtméjgl%rrg 64% NMR (400 MHz, C6D6):
1.17 (t, 3 H J=7.1 Hz); 2.59 (s, (s 3 H; 3.50 (s, 3
H; 4.24 (q, 2 H, J: 7.1 Hz); 6.55 (dd = 8.3 Hz, ,12 = 2.3 Hz);
6.62 (d, 1 H J=2.3 Hz); 7.05 (s, 1 H,; 7 d, 1 H J=8.3 Hz);
7.25-7.34 (m 2 FD; 7.61 (d, 2 H .1=9.0 &); F (d, 2 H J=9.0
Hz); 157.71 (d, 1 H J=7.8 Hz); 7.77(d, 1 HSJz7.8 Hz); 8.82 (s, 1
H) . EXAWPLE 35
205- (4-[ (2', 4" - Di met hor y- bHphenyd - 3lgarbanyf
-furan-3- carboxylic acid (95) [ '
SCHEME 49

{ no] - pheny1}- 2- et hyl
EP2006/ 009152 -81 -

According to the procedure described above in EXAMPLE 12 reaction of the carboxylic
acid (81) with a 1M BBr; solution affords (5-{2-[(3',5"-dihydroxy-biphenyi-3-carbonyl)-
5  amino]-phenyl}-thiophen-2-yl)-acetic acid (82) as a light brown solid (33mg, 35%). 'H
NMR (400 MHz, CDiOD): 3.87 (s, 2H); 6.34 (t, 1H, J=2.0Hz);, 663 (d, 2 H,
J=20Hz); 701 (d, | H, J=3.5Hz); 720 (d, 1 H, J=3.5 Hz); 7.38 (td, 1 H, /,= 7.6 Hz,
JS=15Hz); 744 (td, 1 H, /1=7.6Hz, J,=15Hz), 7.58 (, | H, J=7.8 Hz); 7.64 (dd,
1H, i=7.6Hz, ,=15Hz); 774 (d, | H, J=78Hz); 7.79 (dd, 1 H, J,=7.8 Hz,

10 S£=10Hz);7.89(d,1H,/=7.6Hz);8.10(s, 1 I).

EXAMPLE 25

5-{2-[(3',5'-Dimethoxy-biphenyl-3-carbonyl)-amino]-phenyl}-thiophene-2-
15 carboxylic acid methyl ester (83)



Saponi fication of the carboxylic acid ethyl ester (94) in a m xture
of THF and MeOH (2+1) according to the procedure described above in
EXAMPLE 31w@f A@7i@ds1ip-{4-[(2', 4" - 5 PCT/EP2006/009152

di met hoxy- bi phenyl - 3- car bonyl ) - am no] phenyl | - 2- net hyl - f ur an- 3- car boxy
lic acid (95) as a off-white solid (23Ing, quant.). "H NVR (400 MHz,
(CD3)2S0): 2.60 (s, 3 H; 3.78 (s, 314); 3.82 (s, 3 H,; 6.66 (dd, 1
H,Ji:8.3|—|z,12:2.2|—|z l\éﬁ:fsd 1 H J=2.2Hz); 7.00 (s, 1 H;
7.32 (d, 1 H J= 8.3 Hz); J=7.8 H); 7.66 (d, 1 H J=
8.6Hz);7.69(d,2H,J—86Hz)786(d 3 J=18.6 Hz); 7.99 (s,
1 H; 7.99 (s, 1 H; 10.34 (s, 1 H. 10 EXN&OPLL 36

5-{4-[ (21, 4t - D hydr oxy- bi pbeny1- 3-car bonyl ) - am aed

2007/ 039111PCT/ EP2006/ 009152 - 82 - prdi ng tY the procedure
descri bed above in EXAMPLEyWd@. r¢€ i i
with a 1M BBr3 sol uti on affordg
5-{4- [ (2W di hydr oxy- bi pheny1- 34 )
am no] - phenyl}-2-nmet hyl -furan-3-Farboxygl i c acid (96) as a |ight
yellow solid (24ng, 32% . 1H NVROM&0O MHz, CD30D): 2.67 (s, 3 H);
6.43-6.47 (m 1 H) 6.46 (s, 1 H; 6.95 5(s, 1 H,; 7.21 (d, 1 H J=
8.6 Hz); 7.53 (t, 1 H J=7.7 Hz); 7.71 (d, 2 H J= 8.8 Hz);
7.78-7.85 (m 2 H); 7.81 (d, 2 H J=8.8 Hz); 8.11 (s, 1 H. EXAVWPLE
37 10 2", £-{ DA -Domythbiphiphyrill-3-cagonglyaiinoathietlyl } -thiophene-2-carboxylic
(3-trifl %giﬁoggti&lyésfee Qﬁ?)y%s)s&%megged( gc%%rd?n?%%e%‘io%&e described in step 1 of
5 EXAMPLE 8 starting from aniline (45) and carboxylic acid chloride (60). In difference to
the purification procedure described there the crude product (80) is suspended in EtOAc,
filtrated and the filter cake washed with EtOAc (2 times). Compound (83) is obtained as a
yellow solid (168mg, 63%). '"H NMR (400 MHz, CDCl): 3.84 (s, 6 H); 3.87 (s, 3 H); 6.48
(t, 1 H, J=2.0 Hz); 6.89 (d, 2 H, J=2.0 Hz); 7.20 (d, 1 H, /= 3.8 Hz); 7.21-7.25 (m, 1 H);
10 743(d,1H,J,=78Hz L,=15Hz); 747 (t, | H, J= 7.8 Hz); 7.49 (t, 1 H, J=7.8 Hz);
7.65(d, 1 H,J=7.8 Hz); 7.72 (dd, 1 H, J; = 7.8 Hz, /> = 1.0 Hz); 7.84 (d, 1 H, J= 3.8 Hz);

7.97 (d, 1 H,J=1.5 Hz); 8.22 (s, | H); 8.46 (d, 1 H, J="7.8 Hz).

EXAMPLE 26

15

5-{2-[(3",5'-Dimethoxy-biphenyl-3-carbonyl)-amino]-phenyl}-thiophene-2-
carboxylic acid (84)



CF3 97 152',4'-Di net hoxy- bi phenyl - 3-carboxylic acid
(3-trifluoronethyl-phenyl)-amde (97) is synthesized according to the
procedur e deS%iided;above in step 1 of EXAMPLE 8 start igaydmidoooisz
3-trifluoromethyl -phenyl ami ne and carboxylic acid chloride (54) and
is isolated as a yellow oil (32ng, 31%2- 11-1 NMR (400 MHz, CDC13):
3.80 (s, 3 H; 3.8 (s, 3 H,; 6.56- 6.60 (m 1 11); 6.57 (s, 1 H);
7.26 (d, 1 H J=8.6 Hz); dcMEMEg0l H J= 7.6 Hz); 7.47 (t, 20 1 H
J=7.8 Hz); 7.50 (t, 1 H J=7.8 Hz); 7.69 (dt, 1 H .11=7.8 Hz, .12
= 1.3 Hz); 7.77 (dt, 1 H J =7.8 Hz, h = 1.3} 7.84 (d, 1 H, J=
7.8 Hz); 7.88 (br. s, 1 H); 7.94 (s, 1 F);HPok 1 H J= 1.5 Hz).
WO 2007/ 039111PCT/ EP2006/ 009152 - 83 - EXAMPLE
2", 4" -Di hydr oxy- bi phenyl - 3- car boxyl i ¢c_aci d
(3-trifluoromethyl - phenyl ) - ani de (98
MeO

Saponification of the carboxylic acid methyl ester (83) in MeCN according to the

procedure described above in step2 of EXAMPLE 8 affords 5-{2-[(3',5'-dimethoxy-

5  biphenyl-3-carbonyl)-amino]-phenyl}-thiophene-2-carboxylic acid (84) as a white solid

(159mg, 97%). "H NMR (400 MHz, CDs0D): 3.88 (s, 6 H); 6.55 (t, 1 H, J=2.0 Hz); 6.86

(br.s,2H); 738 (d, 1 H,J=3.8 Hz); 746 (td, 1 H, J1=7.6 Hz, /, = 1.5 H2); 7.52 (td, 1 H,

J1=7.6 Hz, /= 1.5 Hz); 7.58-7.65 (m, 2 H); 7.71-7.74 (m, 1 H); 7.75 (d, 1 H, J= 3.8 Hz);
7.87 (dd, 1 H,JJ, = 7.8 Hz, J, = 1.0 Hz); 7.91-7.96 (m, 1 H); 8.19 (s, 1 H).

10

EXAMPLE 27

5-§2-[(3',5"-Dihydrexy-biphenyl-3-carbonyl)-amino]-phenyl}-thiophene-2-
carboxylic acid (85)

15

SCHEME 41

HO



According to the procedure described above in EXAMPLE 12 reaction of
2',4" - di met hoxy- bi phenyl-3-carboxylic acid

(3-trifl uowomeétdnphenyl)-amde (97) with a 1M 10 BBr 3¢5alpdéos@ivisz

af fords 2',4'-di hydroxy- bi phenyl - 3-carboxylic acid

(3-trifluoronethyl phenyl)-anide (98) -48-a brown solid (27ng, 72%.
11-1 NMR (400 MHz, CD30D): 6.45 (dd, 1 H, .11= 8.3 Hz, J2 = 2.5 Hz);
6.46 (s, XAMP ; 4 .
3= 7.8 Ho) Ja)rdnig t?)]thé gﬂmed’]urydescnﬁedﬁ%l:’d%e mé% M Li?‘i [%)eggt?ogn %f tf_ugscargofgéli
(dt, 1 Hacwll(n‘34)7 withHz 1M BBr; $ol8tiddr pffords 86 {1-Hd'ch -dihyHfoxg-biplehyl-3-d@&benyl)-7

HZ,J3:.. .99 .(d, 4,151 H.,.J = Hz): .8, 12.. 1 o d=1

> ol dhbay g agholivie aa d g B hwtite Bt astie capoal R e
12 e L 0RODI00%: 5B PE &"i‘ﬁ%‘?”éﬁ%g%%%%‘é“i%’?z%ﬁme‘d EH
conpounds - -
oy o8 T Eh Belae ad'd Boh 74 Brh Tl Hobdratihd dhoh = HeHprbsdr
i nventi ory syre. mw%mfg 'ﬂsﬁpi @qwﬂvb@lﬁ?'ﬁp{ddt hei Uy af?'dHEVJ L0 3 Hz)
inhibit the bindin E-sel ectin chimeric nolecules to

sLe and thy¥d8; h@s-ﬁff‘&)e" 3%81 éltlﬁs’??ﬁlﬁ?&t 7[85’-59bﬁhyhﬁb,|&:161€§tlw as a
PSGL-1 substitute. Selected 1C50-val ues are 5determ ned. Mcrotiter
pl ates are coated overnight in carbonate buffer pH9,6 wth goat anti
human Fc mAB (10 pig/m ). After washing in assay buffer (25nmM

4- (2- hydroxyet hyl )-1- pi perazi neet hanesul fonic acid (HEPES), 150niV1
NaCl, I nmM Cad 2 pH7,4) and bl ocking (3% bovi ne serum al bum n (BSA) in
assayobuffer) plates are incubat eBXiANPRI2&t 37C with to human

P-Sel ectin-1gGchinera (0,61nMrespectively 150nWr) or human

L- Sel ectinl gG chimera (0, 61nM respectively 89ng/ nL) or human

E-Sel ectin-1gGchinera (0,61nM respectively 131ng/ m.) 5gl1 of slLex

- t yr osi ne 2541 Divh thPy- mﬁewl@tmoiﬂmgﬂciﬂl()z-&ﬁfph\ehugyﬂ;ﬁfénﬁ%m.da,@%
Tyrosi ne-sul fate and 5% biotin is conpl exed with

Strept avi di nPer oxi dase sol ution (1ng/ m) and 25p1 assay buf f er

wi t hout CaCl2. For use in the assay, 15 the ligand conplex is diluted
1: 10000 i n assay buffesCHBEME42ther diluted 1:1 with varying anounts
of conpounds in assay buffer incl. 2%OMS Yhis mxture is added to

the wells precoated with E- or P-s fMg-Af ter incubation for 2h at
37C, wells are washed for six tineg h in assay buffer incl. 0,005%
Pol yoxyet hyl enesor bi t an nonol aur at N &), devel oped for

10-15mn with 20pl 3,3 ,5,5 -tetranet hyl befizi di ne (TMB) 1H202 20
substrate solution and stopped with 20pl H2SO4. Bound sLe
-Tyrosine sulfate ligand conplex is dete PMeneasuri ng opti cal
density at 450tun vs. 620nmin a Fusion lg R _reader (sold from
Packard Bi osci ence, Dreieich, Gernmagy).

OMe

15

2'.4'-Dimethoxy-biphenyl-3-carboxylic acid (2-thiophen-2-yl-phenyl)-amide (86) is
synthesized according to the procedure described above in step 1 of EXAMPLE 8 starting

from the aniline (48) and 2°,4°-dimethoxy biphenyl-3-carbonyl chloride (54) and is isolated

as a light yellow solid (159mg, 58%). '"H NMR (400 MHz, C¢Dq): 3.27 (s, 3 H); 3.50 (s,

20 3 H); 652 (dd, 1 H, J,=8.3 Hz, /,=2.5Hz); 6.58 (d, 1 H, J=2.5 Hz); 6.76 (dd, 1 H,
J1=5.0Hz, 1,=35Hz) 687 (dd, 1H, /1=3.5Hz, /,=13Hz); 692 (dd, 1H,
J1=5.0Hz, ~=13Hz); 698 (td, 1 H, /; =7.6 Hz, L, =1.3 Hz); 7.23 (t, | H, J= 7.6 Hz);
7.28-733 (m, 1 H); 7.39 (dd, 1H, /,=7.6Hz, J,=15Hz); 7.71 (dt, 1 H, J;=7.8 Hz,



- 86 - Results fromsLeTSA: in vitro inhibition Data for E-/ P-/

L-Sel ectin at 100111W:onmpound E-Selectin ro inhib.) P-Selectin | %

I nhi bi  L- SglhegétedenA | nhib.] Binosianose 3.9 22.6 3.2 2b14@2006/060138. 7
7

22 42.7 22.
-74 -

J=13Hz); 7.77 (ddd, 1H, J,=78Hz, J,=15Hz, J=13Hz), 828 (t, 1H,
J=1.5 Hz); 8.46 (br. s, 1 H); 9,18 (d, 1 H, J= 8.3 Hz).

5 ' EXAMPLE 29
2',4'-Dihydroxy-biphenyl-3-carboxylic acid (2-thiophen-2-yl-phenyl)-amide (87)

SCHEME 43

/N /

S 5

NH__O 1 BBra NH__O

O OMe 2 H0 O OH
. 0 e &
OMe OH

Y

10

(The following reaction is carried out in an N, atmosphere.) Suspend 2'4'-dimethoxy-
biphenyl-3-carboxylic acid (2-thiophen-2-yl-phenyl)-amide (86) (122mg, 0.29mmol) in
anhydrous dichloromethane (9.7mL), cool the mixture to ~78°C and add drop by drop 1M

15 BBr; solution in dichloromethane (1.17mlL, 1.17mmol). Stir the reaction mixture for 30min
at ~78°C, slowly warm up to 0°C (over a period of 2h) and stir additional 30min at 0°C.
Slowly add ice water, stir 1h at rt to complete the reaction, separate layers and extract aqu.
layer with EtOAc (3 times). Wash combined organic layer with brine and dry with Na;SO,.
Purify the crude product by preparative RP HPLC (gradient, water/CH;CN 95:5 to 5:95) to

20  obtain 2'4"-dihydroxy-biphenyi-3-carboxylic acid (2-thiophen-2-yl-phenyl)-amide (87) as
an off white solid (35mg, 31%). "H NMR (400 MHz, CD;0D): 6.41-6.46 (m, 2H) 7.14
(dd, 1 H, /1=5.0Hz, /,=3.5Hz); 7.17 (d, 1 H, J=8.1Hz); 7.36 (dd, 1 H, J;=3.5 He,
J»=10Hz); 739 (dd, 1H, /,,=7.6Hz, L=10Hz);, 745 (d, 1 H, /i=7.6Hz,



21.3 23 10.5 18.9 11.6 24 35.9 3.5 5.9 32 35.0 1.4 13.1 33 38.6 10.6

27.3 34
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Jy=1.5Hz); 7.47-7.49 (m, 1 H); 7.50 (t, 1 H, J=7.8 Hz); 7.65 (dd, 1 H, J,=7.6 Hz,
Jp=1.5Hz); 7.72 (d, | H,J="7.8 Hz); 7.75-7.81 (m, 2 H); 8.06 (s, 1 H).

EXAMPLE 30

(5-{3-[(2',4'-Dimethoxy-biphenyl-3-carbonyl)-amino}-phenyl}-thiophen-2-yl)-acetic
acid methyl ester (88)

SCHEME 44 OMe

OMe O
(Y 77
MeO

88

ZT
o))
4

10

(5-{3-[(2',4"-Dimethoxy-biphenyl-3-carbonyl)-amino}-phenyl}-thiophen-2-yl)-acetic acid
methyl ester (88) is synthesized according to the procedure described above in step 1 of
EXAMPLE 8 in a reaction time of 3h starting from the aniline (50) and the carboxylic acid
chloride (54) and is isolated as a yellow solid (213mg, 87%). 'H NMR (400 MHz, CDCly):

15 3.73 (s, 3H); 3.80 (s, 3H); 3.83 (s, 2H); 3.85 (s, 3 H); 6.57 (5, 1 H); 6.58 (dd, 1H,
Ji1=83Hz, /L,=23Hz); 689(d, 1H,/=35Hz);7.18 (d, | H,J=3.5Hz); 7.27 (d, 1 H,
J=83Hz); 7.32-7.37 (m, 2H); 7.50 (t, I H, J=7.6 Hz); 7.54-7.58 (m, 1 H); 7.68 (dt,
1H,/=78Hz, /L,=13Hz);7.79 (dt, 1 H, J/1=7.8 Hz, /= 1.3 Hz); 7.79-7.82 (m, 1 H);
7.86 (t, 1 H,J= 1.3 Hz); 7.97 (t, 1 H, J= 1.5 Hz). '

20
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EXAMPLE 31

(5-{3-[(2",4'-Dimethoxy-biphenyl-3-carbonyl)-amino}-phenyl}-thiophen-2-yl)-acetic
acid (89)

SCHEME 45

50 = 5res

Dissolve (5-{3-[(2',4"-dimethoxy-biphenyl-3-carbonyl)-amino]-phenyl}-thiophen-2-yl)-
acetic acid methyl ester (88) (190mg, 0.39mmol) in MeCN (3.9mL), add 1M aqu LiOH
(1.9mL, 1.9mmol} and stir 16h at rt. Concentrate reaction mixture under reduced pressure
and add 1M aqu. HCI (ca. 2mL, to get pH ca.3). Add EtOAc and water and extract the
separated aqueous layer several times with EtOAc. Wash combined organic layer with
briné and dry it with Na;SOj, to obtain (5-{3-[(2",4'-dimethoxy-biphenyl-3-carbonyl})-
amino]-phenyl}-thiophen-2-yl)-acetic acid (89) as orange solid (185mg, quant.). No further
purification. "H NMR (400 MHz, CD;CN): 3.81 (s, 3 H); 3.84 (s, 3 H); 3.85 (s, 2 H); 6.64
(dd, 1 H, J1=8.3 Hz, 4, =2.3 Hz); 6.66 (d, 1 H, J=2.3 Hz); 6.94 (d, 1 H, J=3.5 Hz); 7.25
(d, 1H,J/=3.5Hz); 7.33 (d, 1 H,J= 8.3 Hz); 7.36-7.41 (m, 2 H); 7.52 (t, 1 H, J = 7.8 Hz);
7.67-7.71 (m, 2 H); 7.85 (d, 1 H, /= 7.8 Hz); 8.02 (br.s, 2 H); 8.80 (s, 1 H).
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EXAMPLE 32

(5-{3-[(2',4'-Dihydroxy-biphenyl-3-carbonyl)-amino]-phenyl}-thiophen-2-yl)-acetic
acid (90)

SCHEME 46 OH
OH O SN
3
HO

90

/

According to the procedure described above in EXAMPLE 12 reaction of the carboxylic
acid (89) with a 1M BBrj solution affords (5-{3-[(2',4'-dihydroxy-biphenyl-3-carbonyl)-
10 amino]-phenyl}-thiophen-2-yl)-acetic acid (90) as a yellow/brown solid (1.2mg, 1.3%).
'"H NMR (400 MHz, CDsOD): 3.89 (s, 2 H); 6.45 (dd, 1 H, J; = 8.1 Hz, J, = 2.3 Hz); 6.46
(s, 1H); 6.97(d, 1 H,J=3.5Hz); 7.22 (d, | H,J=8.1 Hz); 7.30 (d, 1 H, /= 3.5 Hz); 7.40
(t, 1 H,J=17.6Hz); 7.41-7.45(m, 1 H); 7.54 (t, 1 H,J=7.6 Hz); 7.67 (d, 1 H, J=7.3 Hz),
7.80(d, 1 H,J=7.8 Hz); 7.85(d, 1 H,J="7.8 Hz); 8.07 (s, 1 H); 8.12 (s, 1 H).

15

EXAMPLE 33

5-{6-[(2",4'-Dimethoxy-biphenyl-3-carbonyl)-amino]-pyridin-3-yl}-2-methyl-furan-
20 3-carboxylic acid methyl ester (91)

and

5-{6-[(2',4'-Dihydroxy-biphenyl-3-carbonyl}-amino]-pyridin-3-yl}-2-
methyl-furan-3-carboxylic acid (93)



W E-Selectin [pltilCsa P-Selectin [pM C54 L-Selectin [pM 62 -
32.9 150.8 63 - 31.2 157.2 64 - 50.0
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SCHEME 47

OMe O
N |
l = O

P MeQ

\ ° / OMe
pyridine
OMe
0 MeO

51 91

HaN

OH
07N
=S [0}
w Iy N/ I
NH
MeO a2 ©

2 Hzo

Step 1: (The following reaction is carried out in an N, atmosphere.) Dissolve 5-(6-amino-
5  pyridin-3-yl}-2-methyl-furan-3-carboxylic acid methyl ester (51) (80.0mg, 0.34mmol) in

anhydrous dichloromethane (5.4mL) and anhydrous pyridine (1.2mL) and cool the reaction
mixture to 0°C. Add slowly a suspension of 2’,4’-dimethoxy-biphenyl-3-carbonyl-
chloride (54) (105mg, 0.38mmol) in dichloromethane (3.0mL) and stir the reaction mixture
for 1h at 0°C and 19h at rt. Separate reaction mixture between water and EtOAc and

10 extract the aqueous layer with EtOAc (3x). Wash the combined organic layer with water (6
times) to remove pyridine and with brine and dry with Na,SOy. Purify the crude product by
preparative radial chromatography (silica gel 60PF, CyH/EtOAc 2+1) to obtain 5-{6-
[(2',4'-dimethoxy-biphenyl-3-carbonyl)-amino]-pyridin-3-y1}-2-methyl-furan-3-carboxylic
acid methyl ester (91) as an off-white solid (74mg, 45%). '"H NMR (400 MHz, CDCl3):

15 2.65(s, 3 H); 3.80 (s, 3 H); 3.84 (s, 3 H); 3.85 (5, 3 H); 6.57 (s, 1 H); 6.58 (dd, 1 H,
J1=8.1Hz, ,=2.5Hz);6.89 (s, 1 H); 7.26 (d,  H,J=8.1 Hz); 7.51 (t, 1 H,J= 7.6 Hz);
7.70 (dt, 1 H, /1 = 7.8 Hz, ., = 1.3 Hz); 7.84 (dt, 1 H, J; = 7.8 Hz, J/, = 1.3 Hz); 7.97 (dd,
1 H,/i=88Hz, /=23 Hz); 8.03 (t, 1 H,J= 1.5 Hz); 8.45(d, | H, J= 8.8 Hz); 8.57 (d,
1 H,J=2.3 Hz); 8.70 (br.s, 1 H).

20 Step 2: Dissolve 5-{6-[(2',4-dimethoxy-biphenyl-3-carbonyl)-amino]}-pyridin-3-yl}-2-
methyl-furan-3-carboxylic acid methyl ester (91) (67.1mg, 0.14mmol) in THF (3mL) and



52.3 56 -

76

10

15

20

25

30

37.8 152.2 $7 - 201.2 433.9 70 - 354.1 3.0 73 - 260.5 502.2

WO 2007/639111 PCT/EP2006/009152

-79.

MeOH (0.5mL) and add 1M aqu LiOH (0.71mL, 0.71mmol). Stir reaction mixture 16h at
rt. Remove solvents under reduced pressure and dissolve the residue in a mixture of
THF/acetonitrile (2+1). Add Amberlite IRC86 and stir additional 2h at rt. Remove
supernatant and stir remaining resin several times (10min each) with new portions of THF
and acetonitrile. Concentrate collected supernatants under reduced pressure to obtain
crude  5-{6-[(2',4"-dimethoxy-biphenyl-3-carbonyl)-amino]-pyridin-3-yl} -2-methyl-furan-
3-carboxylic acid (92) as a light yellow solid (87mg, quant.) without further purification.
'H NMR (400 MHz, (CD3).80): 2.61 (s, 3 H); 3.77 (s, 3 H); 3.81 (s, 3 H); 6.65 (dd, 1 H,
Ji=8.6 Hz, ;=2.5 Hz); 6.68 (d, 1 H, J=2.5Hz); 7.19 (5, | H); 7.38 (d, 1 H, J= 8.3 Hz);
7.50 (t, 1H,J=7.8 Hz); 7.68 (dt, 1 H, J/;=7.8 Hz, /= 1.3 Hz); 7.91 (dt, 1 H, J;=7.8 Hz,
J»=13Hz); 8.05 (t, L H, J=1.5Hz); 8.13 (dd, 1 H, J,=8.8 Hz, J: =2.3 Hz); 8.27 (d,
1 H,/=8.8 Hz); 8.75(d, 1 H,J=1.3 Hz); 11.00 (s, 1 H); 12.69 (br.s, 1 H).

Step 3: (The following reaction is carried out in an N, atmosphere.) Dissolve acid (92)
(63.9mg, 0.14mmol) in a mixture of anhydrous 1,2-dichloroethane (4.0ml.) and anhydrous
dichloromethane (1.0mL), cool the solution to —50°C and add dropwise 1M BBr; solution
in dichloromethane (0.70mL, 0.70mmol). Stir the reaction mixture for 30min at —=78°C and
after removal of the cooling bath for additional 1.5h at rt. Cool to 0°C, add dropwise water
and stir the resulting mixture 30min at rt. Concentrate under reduced pressure and purify
the crude product by preparative RP HPLC (gradient, water/CH;CN 95:5 to 5:95) to obtain
5-{6-[(2',4'-dihydroxy-biphenyl-3-carbonyl)-amino]-pyridin-3-yl} -2-methyl-furan-3-
carboxylic acid (93) (18mg, 30%) as an off-white solid. 'H NMR (400 MHz, CD;0D):
2.70 (s, 3H); 6.45 (dd, 1 H, J,=7.8 Hz, »=2.3 Hz); 6.47 (s, 1 H); 7.09 (br.s, 1 H); 7.22
(dd, 1 H, ;=78 Hz, 2= 1.0Hz); 7.56 (t, | H, J=7.8 Hz); 7.82 (d, | H, J=7.8 Hz); 7.88
(d, 1 H,J=7.6 Hz); 8.15 (br.s, 2 H); 8.36 (br.d, 1 H, J= 7.8 Hz); 8.72 (br.s, 1 H).
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EXAMPLE 34

5-{4-[(2' 4'-Dimethoxy-biphenyl-3-carbonyl)-aminec]-phenyl}-2-methyl-furan-3-
carboxylic acid ethyl ester (94)

SCHEME 48

(L0
MeO OMe °

\_/

94 : CO,Et

any

5-{4-{(2',4"-Dimethoxy-biphenyl-3-carbonyl)-amino}-phenyl } -2-methyl-furan-3-

carboxylic acid ethyl ester (94) is synthesized according to the procedure described above
in step 1 of EXAMPLE 8 starting from the aniline (25) and the carboxylic acid chloride
(54) and is isolated as a yellow solid (190mg, 64%). '"H NMR (400 MHz, CeDg): 1.17 (4,
3H,J=7.1Hz); 2.59 (s, 3 H); 3.32 (s, 3 H); 3.50 (s, 3 H); 4.24 (g, 2 H, J=7.1 Hz); 6.55
(dd, 1H, /;=83Hz, 1=23Hz);6.62 (d, 1 H, J=2.3 Hz); 7.05 (s, | H); 7.32 (4, 1 H,
J=83Hz); 7.25-7.34 (m, 2H); 7.61 (d, 2H, J=9.0Hz); 7.65 (d, 2H, J=9.0 Hz);
771(d, 1 H,J=7.8Hz); 7.77 (d, 1 H,J=7.8 Hz); 8.82 (s, 1 H).

EXAMPLE 35

5-{4-[(2'4'-Dimethoxy-biphenyl-3-carbonyl)-amino]-phenyl}-2-methyl-furan-3-
carboxylic acid (95)



Cso P-Selectin [WPCs L-Selectin [pM Binosianpse >500 95.0 >500 28
200.7 237.7 318.6 30 >500 133.5 376.1 5 Flow Chanber Assay / Cell
Adhesi on awe ¥hdzdng under Flow Conditions To assess tﬂ@q,@mmdlgzty
of conpounds to inhibit cell binding under dynam c conditions
resenbling the flowin a bl ood vessel-81fl ow chanber assays
addressing/ testing binding of HL-60 cells / various cell lines to
P-sel ectin, L-selectingenemMe 3g! ectin chineric nolecules are
performed. 10 Cell attachnent under flow conditions is determ ned
using a parallel flow chanber system A 35mm pol ystyrene cul ture dish
is coated for 1 hour at roomtenp€raiure with coating buffer (50nmM
tris-(hydroxynethyl) am nonet hang ferﬁ(Tri s), 150 rnM NaCl, 2 nM

O
\_/

95 CO,H

MeO OMe

Saponification of the carboxylic acid ethyl ester (94) in a mixture of THF and MeOH

(2+1) according to the procedure described above in EXAMPLE 31 affords 5-{4-[(2',4"

5  dimethoxy-biphenyl-3-carbonyl)-amino]-phenyl}-2-methyl-furan-3-carboxylic acid (95) as

a off-white solid (137mg, quant.). 'H NMR (400 MHz, (CD3),SO): 2.60 (s, 3 H); 3.78 (s,

3 H); 3.82 (s, 3 H); 6.66 (dd, 1 H, J,=8.3 Hz, J, =2.2 Hz); 6.70 (d, 1 H, J=2.2 Hz); 7.00

(s, 1H); 732 (d, 1 H, J=8.3 H2); 7.53 (t, 1 H, J=7.8 Hz); 7.66 (d, 1 H, J= 8.6 Hz); 7.69
(d,2H,J=8.6 Hz); 7.86 (d, 3 H, J= 8.6 Hz); 7.99 (s, 1 H); 7.99 (5, 1 H); 10.34 (s, 1 H).

10
EXAMPLE 36

5-{4-[(2',4'-Dihydroxy-biphenyl-3-carbonyl)-amino]-phenyl}-2-methyl-furan-3-
i5 carboxylic acid (96)

SCHEME 50

(!
HO OoH ©

96 CO.H

()



WD 2007/ 039111PCT/ EP2006/ 009152 - 88 - CaCl2; pH 7,4) containing
human E- or P-selectin-1gG chinmera at concentrations of 2,5ng/nl or

| Ogg/ M, regpRctdvaky. After renoval of the coating solgggd@RgddRibis2
specific binding sites are bl ocked for an additional hour with 1% BSA

in coating buffer at roomtenperature82After washing with assay
buffer ("Roswell Park Menorial Institute 1640" 5 (RPM 1640) + 10nmM

HEPES) t hexgdi j ' ' Rl i .
(sold fromA%Of/(gg% g’c%lb%R(gcgﬂ%r?P sg?ib%%%l%érh %DuntgL gg'r%%ﬁ?é]égéﬂ{: g%@@ﬁfc
phase- coracidaéts) with asidd BB solution rafiiordsl S+, 4 tdilnglnegy - bigemyhdrgirbony!)-
equi pped w.t canmer JV hat. i S .. ected.to a PC. Enploying
abert ot APt e PR Prliy FakPBl' Faf B A antel fellos sy P bR
re-ci rculzasd)n sHR €400 BIERACDLODY:a2 67(sy HY, G83-8W7IEE, 1H) 6a8Y(&i1ny §.950
1251AM corrpogg;d 2{) ‘Xe{;i cl e_gg?{gol 6§DI\/SOI_?[ Cells (LLmlliaon / “mé are
added 3t o (bhkHEnhAbES hild /a1 $-0fked 107 & dihi bTt'e Kok 797 Infdadtids /41 8-8 Ha);
high f1ow 7ga 85 (nf nEH); 08Y (f@’m,y& 4.880),@5qr@asAyl resulting in a

cal cul ated flow shear’ of dyne/cnm2 . Video sequences of 10 | ow power
fields are digitally recorded after 5 m nutes continuous flow. The
percentage of inhibition is calculated fromthe nmean nunber of cells
per field that attached to the coated 15 dish surface in the presence
versus absence of conpound of at independent experinments. Data from
FIl ow Chanmber Assay for E- and P- S% t'ﬂE\ja}l ues are given as

normal i zed ratios of %inhibition OfF conmpound x divided by %

i nhi blioti on of binosianbse. 20 447 Conpound E-Sel ectin [Rati o]
P-Selectin [Ratio] 28 0.99 n.s. 29 1.31

2',4'-Dimethoxy-biphenyl-3-carboxylic acid (3-trifluoromethyl-phenyl)-amide (97)

SCHEME 51

OMe H
N CF3
T
MeO

97

15 2'.4'-Dimethoxy-biphenyl-3-carboxylic acid (3-trifluoromethyl-phenyl)-amide (97) is
synthesized according to the procedure described above in step 1 of EXAMPLE 8§ starting
from 3-trifluoromethyl-phenylamine and carboxylic acid chloride (54) and is isolated as a
yellow oil (32mg, 31%). 'H NMR (400 MHz, CDCls): 3.80 (s, 3 H); 3.85 (s, 3 H); 6.56-
6.60 (m, 1 H); 6.57 (s, L H); 726 (d, 1 H, /=86 Hz); 7.39 (d, 1 H, /=7.6 Hz}; 7.47 (t,

20 1H,J/=78Hz);7.50 1H,J=7.8Hz);7.69 (dt, 1 H, J1=7.8 Hz, J, = 1.3 Hz); 7.77 (dt,
1 H, 1=78Hz, J,=13Hz); 7.84 (d, 1 H, J=7.8Hz); 7.88 (br. s, 1 H); 7.94 (s, 1 H);
796 (1 H,J=1.5Hz).



3.74 30 1.03 n.s. 31 1.16 3.60 - 89 - Conpound E-Selectin [Rati 0]
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EXAMPLE 38
2',4'-Dihydroxy-biphenyl-3-carboxylic acid (3-trifluoromethyl-phenyl)-amide (98)

SCHEME 52
Jou
N CFj
HO
98

According to the procedure described above in EXAMPLE 12 reaction of 2'4'-
dimethoxy-biphenyl-3-carboxylic acid (3-trifluoromethyl-phenyl)-amide (97) with a IM
10 BBr; solution affords 2',4-dihydroxy-biphenyl-3-carboxylic acid (3-triflucromethyl-
phenyl)-amide (98) as a brown solid (27mg, 72%). "H NMR (400 MHz, CD;0D): 645
(dd, 1 H, J,=8.3 Hz, J,=2.5Hz); 6.46 (s, 1 H); 7.21 (dd, 1 H, J;=8.6 Hz, J, = 1.3 Hz);
7.47(d, 1H, J=7.8Hz); 7.54 (, 1 H, /=78 Hz); 7.59 (t, | H, /= 8.0 Hz); 7.81 (dt, 1 H,
Ji1=78 Hz, /4, =13 Hz); 7.85 (ddd, 1 H, /=78 Hz, J, =1.7Hz, J;=1.0Hz); 7.99 (d,

15 1H,J=78Hz);8.12(, 1 H,J=1.7 Hz); 8.21 (s, 1 H).

The compounds referred to in the following SCHEME 12 are those compounds referred to

as the particularly preferred compounds herein.
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Sialyl Lewis® Tyrosine Sulfate Assay (sLe* TSA):

Compounds of the present invention are assayed on a molecular level for their ability fo
inhibit the binding of P-, L~, or E-selectin chimeric molecules to sLe* and tyrosinesulfate
residues linked to a polymeric matrix as a PSGL-1 substitute. Selected ICso-values are

determined.

Microtiter plates are coated overnight in carbonate buffer pH9,6 with goat anti human Fc
mAB (10 pg/ml). After washing in assay buffer (25mM 4-(2-hydroxyethyl)-1-
piperazineethanesulfonic acid (HEPES), 150mM NaCl, 1mM CaCl, pH7,4) and blocking
(3% bovine serum albumin (BSA) in assay buffer) plates are incubated for 2h at 37°C with
human P-Selectin-IgG-chimera (0,61nM respectively 150ng/mL) or human L-Selectin-
IgG-chimera (0,61nM respectively 89ng/mL) or human E-Selectin-IgG-chimera (0,61nM
respectively 131ng/mL). 5ul of sLe® -tyrosine sulfate polyacrylamide (Img/ml) carrying
15% sLe*, 10% Tyrosine-sulfate and 5% biotin is complexed with 20ul Streptavidin-
Peroxidase solution (Img/ml) and 25ul assay buffer without CaCl,. For use in the assay,
the ligand complex is diluted 1:10000 in assay buffer and further diluted 1:1 with varying
amounts of compounds in assay buffer incl. 2%DMSO. This mixture is added to the wells
precoated with E- or P-selectin. After incubation for 2h at 37°C, wells are washed for six
times with in assay buffer incl. 0,005% Polyoxyethylenesorbitan monolaurate (TWEEN
20), developed for 10-15min with 20pl 3,3°,5,5’-tetramethylbenzidine (TMB)/H,0,
substrate solution and stopped with 20pl 1M H,SO,. Bound sLe* -Tyrosine sulfate ligand
complex is determined by measuring optical density at 450nm vs. 620nm in a Fusion

alpha-FP reader (sold from Packard Bioscience, Dreieich, Germany).



85 1.20 1.90 87 1.24 1.05 89 1.27 1.41 93 0.86 1.13 96 1.13 1.02 98
1.26 1.00
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Results from sLe*TSA: in vitro inhibition Data for E-/ P-/ L-Selectin at 100uM

Compound -Selectin -Selectin L-Selectin
5 [% inhib.} [% inhib.] [% inhib.]
Bimosiamose 3.9 22.6 5.2
24 140.7 3.0 18.7
22 427 22.7 21.3
23 10.5 18.9 11.6
24 35.9 0.5 5.9
10 32 35.0 1.4 13.1
33 38.6 10.6 27.3
34 41.0 12.9 18.1
35 10.8 15.6 19.4
36 35.8 1.2 5.8
37 38.9 5.2 9.5
15 38 - 40.9 3.4 19.3
39 24.8 29 - 10.9
40 34.4 8.2 31.1

20
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Clains |.Pharmaceutical conpositions conprising at |east one

conpound of the fornul as (01) or (02) or (H') or (H2) and a
phar maceut woabdyseacept abl e carrier which is Suseful i mpcamEreeisine
01-1 HOX"Me G wherein the synbols and substituents have the
following neaning X'- is 00 17..-rstri8ds \-(14) sss( ,34 si with m=
0,1; 15Y" is - 91 - RO wR2

10

Results from sLe*TSA: ICs Data for E-/ P-/ L-Selectin

Compound ICso E-Selectin [pM])Cso P-Selectin [UMTICs; L-Selectin [pM]
B2 — 52.9 150.8
3 — 81.2 157.2
54 — 50.0 62.3
66 — 7.8 152.2
BT — 201.2 433.9
70 — 13541 0.0
73 — 260.5 502.2
76 480.0 233.8 278.4
81 — 35,3 131,1
84 — 46,6 143,8
0 — 19.1 38.7
Compound [C:0 E-Sefectin [UM]ICso P-Selectin [uMJfCsq L-Selectin [uM]
Bimosiamose P500 85.0 >500
28 200.7 237.7 318.6
30 =500 133.5 376.1

Flow Chamber Assay / Cell Adhesion and Rolling under Flow Conditions

To assess the capability of compounds to inhibit cell binding under dynamic conditions

resembling the flow in a blood vessel, flow chamber assays addressing/ testing binding of
HL-60 cells / various cell lines to P-selectin, L-selectin and E-selectin chimeric molecules

are performed.

Cell attachment under flow conditions is determined using a parallel flow chamber system.
A 35mm polystyrene culture dish is coated for 1 hour at room temperature with coating
buffer (S0mM tris-(hydroxymethyl) aminomethane buffer (Tris), 150 mM NaCl, 2 mM



aR5 VRO KR .----. 1| 1. H .1 r-,----s".../.-(..-*}",c, M-C
1-.-i letPtINNY34W|thsbe|n900r 1, R 2 belng ooR1l,

CRal kyl, wW2anyse11ERNH2, CQ2aral ky/, SOH, SO2N112, SRGEhdis000152
1-B-tetrazol yl-, CHOP COCH3, CH2011, NH2, NBal kyl, N( al kyl)al kyl"'
OCRs, Cl120C113, SH, F, C, Br, 1, CH38-CH2CH3, CN, CF3 R3
|ndependently fromR2 be| ng H, CHB .CH2C1-13, CF3, F, d, Br, 1,

NO2 and 4 e&%}ﬁ
CF3, F, 53& Md}e@ \Jotz1¥ Ikﬁ'%gilgzﬁﬁgf%&ﬂ%ﬁogm&%? Q%éncéiﬂtﬁigg@ "f
CN, CH,, 2Ci;]g3'nl Si—llO;b@(ﬂﬂ,,Zreapudtle Aﬂel( @ﬂihv)il/ of ¢hes edadtingHohaion non specific
trans-CHzCH., and v | t - IS Cis- or
trans- Cl—iég;{mg pigs ﬁ{Fs Ioﬁlﬁ'g tgé a‘NPéd‘H?" 1% WSA anﬁﬁcggﬁ?geﬂ%tm?m
from R2 hghpgatite. W&Rr wabhing w1thC$ssa}BBuﬁ'éry (“%w@l"l’arkcﬁ@morizﬁﬁnstitute 1640~
5  (RPMI 1640) + 10mM HEPES) the dish is fitted into a parallel plate laminar flow chamber
(sold from Glycotech, Rockville, MD) and mounted on an inverted phase-contrast

microscope (sold from Olympus, Hamburg, Germany) equipped with a CCD camera (JVC)
that is connected to a PC. " Employing a peristaitic pump (sold from Ismatec, Wertheim-
Mondfeld, Germany) the re-circulating system is equilibrated with assay buffer containing
10 125uM compound or vehicle control (DMSO). Cells (1 million / ml) are added to the
chamber and allowed to distribute for 2 minutes at a high flow rate. The flow rate is then
decreased resulting in a calculated flow shear of 1 dyne/em?® . Video sequences of 10 low
power fields are digitally recorded after 5 minutes continuous flow. The percentage of
inhibition is calculated from the mean number of cells per field that attached to the coated

15 dish surface in the presence versus absence of compound of at independent experiments.

Data from Flow Chamber Assay for E- and P-Selectin

Values are given as normalized ratios of %-inhibition of compound x divided by %-

inhibition of bimosiamose.

20 HU
E-Selectin P-Selectin
Compound [Ratio] [Ratio]
28 0.99 n.s.
29 1.31 0.74
30 1.03 n.s.
31 1.16 0.60




15N1-12. with K = NH, Nwe, O, with 129 being CO2H, CQ2al kyl
CQraryl, CO2NH2, CQ2aral kyl, CH2S03H, 20CH2S02NH2, CH2PO(O01-1)2,

1- H-tetrazwioyp7 @@ COCH3, CH20H, CH2NH2, CH2NHancyl, pCT/EP2006/009152
CH2N( al kyl ) al kyP, CH20013, CH2SH, - 92 - or the pharmaceutically
acceptabl e salts, esters or am des of-8he above identified conpounds
of formulas (@) or (02) or (H') or (H2). 2.Chem cal conpounds havi ng
the general shucture of formula (El'), (E2), (FI'), (F2), (d), (02),
(H') or (H2) wherein -Y is IS

,E-Selectin P-Selectin

Compound [Ratio] [Ratio]
Bimosiamose

62 1.15 1.22
63 1.31 1.95
64 1.34 1.70
66 1.21 0.76
167 1.60 0.92
70 0.83 0.82
73 0.99 1.20
74 0.68 1.02
76 0.61 1.26
79 0.96 1.19
81 1.27 1.55
82 1.35 2.11
84 1.36 ) 1.02
85 1.20 1.90
87 1.24 1.05
89 1.27 1.41
93 0.86 1.13
96 1.13 1.02
08 1.26 1.00




with R6 independently fromR2 being H F, d, M, tert-Bu, CH NH2;
-Z (1) - 93 - R 2 independently fromR2 being H N2, CF3, F, d,
Br, J, CN, CH3, OCH3, SH, NH2, (iv) with K=NH, Nwve, 0, S(v) R w
-H2 K

-00-

Claims

1. Pharmaceutical compositions comprising at least one compound of the formulas
(G1} or (G2) or (H1} or (H2) and a pharmaceutically acceptable carrier which is

5 useful in a medicine,
OH OMe HO MeO.
‘Y!! 'Yli
Cd t ~ J"Y“ /@ A O\X” Q\X“
HO X MeO X OH OMe
G1 G2 H1 H2
wherein the symbols and substituents have the following meaning
X-is
10
L O, O
% s % ¥ YN % N S5
N N o 0
-
[ DD TR FA_ 0
Y % 2y~ S nh ¥ s
~F Anr
0 o O
=3 A —
1.)Lﬁ’\/\f‘ ‘;/o:ﬁjj\,f oA T *S"Q‘N;fq ¥
(] H H
withm=0,1;

15 Y'is



wherein all other indices, synbols and substituents are as defined in
claim11. 3.Conpounds having the structure of formulas (C) or (02) or
(H') or (H2) as 15defined in claim1 for use in the treatnent of
Chronic Cbstructive Pul nonary Di sease (COPD), acute lung injury
(ALI'), cardiopul nonary bypass, acute respiratory distress syndrone
(ARDS), Crolnms disease, septic shock,gisepsis, chronic inflamuatory
di seases such as psoriasis, atopic dernmatitis, and rheunmatoid
arthritis, and reperfusion injury that occurs follow ng heart

attacks, strokes, 20atherosclerosis, and organ transplants, traumatic
shock, multi-organ failure, autoimune diseases |ike nultiple

scl erosi s, percutaneous translum nal angioplasty, asthma and

i nfl ammat ory bowel di sease. -R94 - 4 Dernmat ol ogi cal conposition
conprising at |east one COﬁpOUﬂ?_Q? For nul as (01) or (02) or (HL) or
(112) as defined in clain1%ﬂf r/ugfﬂ?n t he der mat ol ogi cal treatnent
or dermatol ogi cal prophyl a @&5F=ﬁhcro-inflannatory condi ti ons,
itching or skin ageing. S 5. Use of conpounds having the structure of
formulas (01) or (02) or (H) or (112) as - defined in claiml for
the preparation of cosmetic conpositionfgdy 6. CosndfRt conpositions
conprising at |east one conpoun?,g% e or

(H) or (112) as in claim @d,!at—/l%ﬁszt orfE 3

conponent 7. Der mat ol ogi calé‘@ arphéT)ti ons colfyp a0 at | east one
conpound of formulas (01) or ((32) or (HL) or (112) as in claim1 and
at | east one dennatol ogically tol erable 15conponent.

A

Swetically tolerable

with s being O or 1,

R? being COzH, COaalkyl, COsaryl, CONH;, COoaralkyl, SOsH, SO,NH,,
5 PO(CH),, 1-H-tetrazolyl-, CHO, COCH,, CHOH, NH,, NHalkyl, N(alkylalkyl’,
QCHj3, CH,OCH3, SH, F, Cl, Br, I, CHs, CH,CH,, CN, CFs

R’ independently from R? being H, CHs, .CHzCHy, CF3, F, Cl, Br, I, CN, NO, and

R’ independently from R® and R® being H, CHi, CH,CHs, CF3, F, C), B, I, CN,
NOg, R?

10 R® being H, NOg, CF3, F, C. Br, 1, CN, CHs, OCHj, SH, NH;
and -W- = -(CH3-)y, cis-CH=CH- or trans-CH=CH-, and v being 0,1,2;

in case that -W- is ¢is-CH=CH- or trans-CH=CH-, R* must not be NH, or SH:

R” independently from R? being H, NOy, CFs, F, Cl, Br, 1, CN, CHs, OCHj, SH,
15 NHz,

with K = NH, NMe, O, §

with R’ being COxH, CO.alkyl, COsaryl, CO:NHz, COaaralkyl, CH.SO;H,
20 CH2SO:;NH;z, CHzPO{OH),, 1-H-tetrezolyl, CHO, COCH;, CH,OH, CH,NH;,
CH;NHalky), CHzN(alkyl)alkyl’, CH,OCH;, CH:SH,
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or the pharmaceutically acceptable salts, esters or amides of the above identified

compounds of formulas (G1} or (G2) or (H1) or (H2}).

5
2. Chemical compounds having the-general structure of formula (E1), (B2}, (F1), (F2),
(G1), (G2), (H1) or (H2)
¢H OMe HO MeO
' X
O O o P
HO X MeO X" OH OMe
E1 E2 F1 F2
10
oH OMe HO. MeO
X b
Qi O G
HO X MeQ a OH OMe
G1 G2 Hi H2
wherein =Y’ is
R’ W-Rz R’ Re
R* z
z
s ’{‘(HNJ, g é—fNH]B t i"‘ﬁ"ﬁ); N
]

with R® independently from R? being H, F, Cl, Me, test-Bu, CN, Ni;
-7 =

M
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R’ independently from R? being H, NO;, CFs, F, CJ, B, I, CN, CH;, OCH3, SH,
NH;

v

v
R7
%;[] 'z,// /'iW'Rz
5 K T K
with K =NH, NMe, O, 5
)
N N R’ 7 /R7 2
27 Mg oL / S
% e W 5NN {Kﬁ,N

wherein all other indices, symbols and substituents are as defined in ¢laim 1.

Compounds having the struchure of formulas (G1) or (G2) or (H1) or (H2) as
defined in claim 1 for use in the treatment of Chronic Obstructive Pulmonary
Disease (COPD), acute lung injury (ALL), cardiopulmonary bypass, acute
respiratory distress syndrome (ARDS), Crohn's disease, septic shock, sepsis,
chronic inflammatory diseases such as psoxiasis, alopic dermatitis, and rheumatoid
arthritis, and reperfusion injury that occurs following heart attacks, strokes,
atherosclerosis, and organ transplants, traumatic shock, multi-organ failure,

autoimmune diseases like multiple sclerosis, percutaneous transluminal angioplasty,

asthma and inflammatory bowel disease.



4.
s
5.
6.
10
7.
15
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Dermatological composition comprising at least one compound of formulas {G1) or
(G2) or (H1) or (H2) as defined in claim ] for use in the dermatological treatment
or dermatological prophylaxis of micro-inflammatory conditions, itching or skin

ageing.

Use of compounds having the structure of formulas (G1) or (G2) or (HI) er (H2) as

defined in claim 1 for the preparation of ¢osmetic compositions.

Cosmetic compositions comprising at least one compound of the formulas (G1) or

(G2) or (H1) or (H2) as in claim 1 and at Jeast one cosmetically tolerable

component,

Dermatelogical compositions comprising at least one compound of formulas {G1)
or {G2) or (H1) or (H2) as in clzim 1 and at least one dermatologicaily tolerable

component.



