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20 P-selectin. Consequently, the excessive leukocyte transmigration leads to a pathological

cellular infiltrate with subsequent tissue damage in several clinically relevant settings.
Discase 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 ceil wall of the capillary into the surrounding tissue. Therefore, leukocytes
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binding with highest affinity to P-selectin, but it also binds to E- and L-selectin [G.

Constantin; Drug News Perspect; 2004; 17(9); 579-586]). It is a homodimeric sialomucin
predominantly expressed on leukocytes.

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

expresston, E- and P-selectin expression is upregulated during inflammation, leading to a
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Is therefore a promsing strategy to devel op a novel class of
effective pan-selectin antagonists for 30 treating inflammtory
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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
functions, 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 all 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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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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V. Bovi n: Rl 95 At CORBINE o) - 143-60. N. V. Bovin:

Gycoconj .1 1998 15(5); 431- 46. T.V. Pochechueva et al . ; Bioorg

Med Chem L 200 3( 170 2. G i.itz-Schmdt. e Anal
Bi ochem U rﬁggen %%ylcﬁngwmﬁﬂﬁvel% AR iR ‘%ﬁl@vt#aé%ventwe

phar ”ace%fnﬁéﬁnd@(%@%ﬂ ISrbHé‘&) g@@&idaﬁsr& p’éPqua@@sS'M&E‘%f AR LRBR Ydeonists
havi ng t he genera structure of formul a pharmaceuti carll

acceptsabldeveleped; serfaziye shugtyrally @ng |b1ql¢gl¢aﬂmbe$qd@n thpipropestienpf skghor sLe’.
2007/ O R L EAP U3hANHS dnsies, MR BoRUTRPLSHA) i Ui el

have the
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

20 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
25 compound having the general structure of formula (I) and a pharmaceutically acceptable

carrier which is usefd in medicine.
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HO CH



0 (22,Nsis Hjrn 5 with m=20,1; n =an integer from1l to 3 (b)
10wherein "ring" is (i 0 0 () O O NO NNOsSO. No' N HHO RIR1IR1 (O t ( "I
ni, Ne N.,ebNoMspubiN and with R being H N2, CF3, F,p&GEpieroodiss
CN, CH3, NH2, NHAI kyl, NHAryl, NHAcyI_7a_nd k = 0,1 15(c) T being O,
or RH; p =0,1,2,

wherein the symbols and substituents have the following meaning.

X =

(@)

H’Hr?(mﬁ?\f

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

0
3 ng
N
10 wherein “ring” is

PROODH LY D
H H 0 O
R? R1 R1
f \ N £ % ¥
ooo o d O

and with R! being H, NO,, CFs, F, Cl, Br, I, CN, CHs, NH,, NHAlkyl, NHAryl,
NHAcyl and k = 0,1

(b)

15 (c)

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



WO 2007/ 039112PCT/ EP2006/ 009153 - 8 - (d) t he doubl e bond is either

E- or Z-configurated (e) 5 srr (1) wth -E being -(CH2-), I NH

and q = 0, wh2o27038112Y = 10(a) R3vv -R2 ( R4 s with s bepdgrSoRloodiss
-8-

Ko

the double bond is either E- or Z-configurated

(@

(e
R1
I ‘“/ﬁ O
®
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R
HN Y—NHYT Y
E m
/
‘4 0 . o
%
0 77\ NH)m)J\;\S
é' E>\NH —
— R1
%
AN— N o)
E — HN
“{ o )":<rf’“
with -E- being -(CHy-);NH- and q =0, 1, 2, 3
Y=
10 (a)
R}  w-R2?

v
3 \(HN)S/CE)RE,

with s being O or 1,



WD 2007/ 039112PCT/ EP2006/ 009153 - 9 - R2 being CO2H, CQR2Al kyl ,
CQRAryl, CO2NH2, CQ2Aral kyl, SO3H, SO2NH2, PO(G—|)2 1-11-tetrazolyl-,
CHO, COCH3wdCHdgfade1bH2, NHAI kyl, N(AI kyl )AI kyl', OCH3, fooﬁk%_{
F, d, Br, I, CH3, CH2CH3, CN, CF3 R3 |ndependently from R2 bel ng
CH3, CH2CH3, CF3, F, C, Br, I, CN, NO? and 512. 4 independently from
R2andR3beinHCl—BCl—|2Cl—B CF3, F, d, Br, I, CN, N2, R2 Rs
being H NO2, BFdeing, CE:H, §iQ:AlkylCRO, &8, CONH,, SﬂzAMﬂ%r]aBQJHV\SOZNHZ,

=Ci s- CH:CH- orpd @I‘i‘)ﬁ }_Cﬁ: g&%: n
that -W is cis- {3H= a'ﬁ §%8—Q @éﬁﬁg}%{g& Nﬁ%tNHélméqwk}QAlkﬂ’
10( b) WR2 ski ONHRECH Qe S8 B Cly BE, IIO@H;RZ:I-nggjﬁI ¢rF C, M,
tert-Bu, CN, NH2 (c) R6 WR2 sk(HNY-11 s

R? independently from R? being H, CH3, CHCHs, CF3, F, C, Br, I, CN, NO, and

5 R* independently from R? and R® being H, CH3, CH,CH, CF;, F, ClL, Br, I, CN,
NO,, R?

R® being H, NO,, CF3, F, Cl. Br, I, CN, CHy, OCHj, SH, NH,

and -W- = -(CH,-),, 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;
10 ®) |

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

©
w—R2
f“\(m)/-'
15
(d)
R? S\ N= /N 7T e
_ -/ % - T 77
NN : N\_/N_<\N:/> N M >
(e)
R5
/7

t
2 g—(NHS



15 (d) WD 2007/ 039112PCT/ EP2006/ 009153 - 10 - with t being 0,1, 2
(0 R6 N5(g) -zZ = (i) 10 R7 i ndependently from R2 being H NO2,
CF3, F, dwoB0p7/d3911€N, CH3, OCH3, SH, NH2, R8 PCT/EP2006/009153

-10 -

with t being 0,1,2

63
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4
tl, A
g—(NH N
S
5 (8
RG
R
il e
é_{NH t N\‘?N
S
M
RT
- < ) R2
| }w
10 ﬁz»
R’ independently from R* being H, NO,, CF;, F, CL. Br, I, CN, CHs, OCHa, SH,
NH,,
(if)

RS
s 7N, R
S I W

o
15 N)

R® independently from R? being H, F, Cl, Mg, tert-Bu, CN, NH;



155Nd vv 118 independently fromR2 being H F, C, M, tert-Bu, CN,
NH2 WO 2007/ 039112PCT/ EP2006/ 009153 esR8 R2 s h %w 5 (iv) wth K
= NH, NWe, W, 208/03422 f| -R2 _15-WK (v) PCT/EP2006/009153
-11-
(iii)
S RS R2
%
I
N\/N
(iv)
R?
A ] 7 . R?
2 QT W
9 K s K
5 with K =NH, NMe, O, 8
2
7
N =Y R
A
Z j 7 N, -R2 | J B w
5 K H H
(vi)
;"S\N HS\N/\ SJS\N/\I
K/O K/NH
YV Y
)
o K/O L~
(vii)
-W-R?

15

or the pharmaceutically acceptable salts, esters or amides and prodrugs of the above

identified compounds of formula (I).

In a further embodiment, the invention relates to pharmaceutical compositions comprising
at least one compound of the formula (I) and a pharmaceutically acceptable carrier which

is useful in a medicine,



(vi) ss&N ssc% Ns&N ONH 10 00 N 0000 "2 /' 7) NNH -vv-R2

or the pharmaceutically acceptable salts, esters or am des and
prodrugs owoeer/@gpiaee 15i dentified conpounds of fornmul aedime2odcorrss
further enbodi ment, the invention relgies to pharnmaceutical
conpositions conprising at | east one conmpound of the fornula (1) and
a pharmaceutically acceptable carri erOM/ni ch is useful in a nmedicine,
WO 2007/ 039112PCT/ EP2006/ 009153 X

Y

HO OH
|

wherein the symbols and substituents have the following meaning
X.=

(a)

Hhr?m{kf

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

0]
E f\\g
N
wherein “ring” is

[y EN'} (3 0 D 2} DN 0N

H H (0] 0o
\ S S A8 AE
Qoo d

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

(®)

10

15



- 12 - OH HOOH wherei n the synmbols and substituents have the
fol l owi ng neaning - X (a) OLi;NsirHenwithm:O,l;n:an
I nt eger frwaz]ao-;,(ggﬁz(b) wherein "ring" is and wth | epdgEPgoddoorsE2,
CF3, F, d, CN, CH3, NH2, NHAI kﬁ NHAryl, NHAeyl and k = 0,1

WD 2007/ 039112PCT/ EP2006/ 009153 - 13 -

()
sTs

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

5 Y=
(a)
RS  w-R?
E: 5
\(HN)/\__,\
with s being O or 1,

R? being CO,H, COAlkyl, COAryl, CO;NH,, COAralkyl, SO;H, SO,NH;,
10 PO(OH),, 1-H-tetrazolyl-, CHO, COCHj, CH,OH, NHa, NHAlkyl, N(AlkyDAlkyl’,
OCHs, CH,OCHs, SH, F, Cl, Br, I, CHs, CH;CH;, CN, CF,

R® independently from R? being H, CH3, CH,CHa, CFs, F, Cl, Br, I, CN, NO, and

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

15 R® being H, NO,, CF;, F, CL Br, I, CN, CHs, OCHs, SH, NH;
and -W- = -(CHz-)y, cis-CH=CH- or frans-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;

)

2

5 \‘(HN)/\ "“RG

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

20



(c) T being O, Sor [H11]; p=20,1,2, 5-Y =(a) RB WR2 (.-R4 HN
sk(2 RS with s being 0 or 1, R2bing CO2H, COQ2Al kyl, CQRAryl,
CO2NH2, CORAY AbKdEo112SCBH, SO2NH2, oPO(O—|)2 1- I—I—tetrazpéwﬂ,pm(,@uﬂ&
COCH3, CH20H, NH2, NHAI kyl, N(Al kyl)A , OCH3, Cl1120a13, SH, F,
c, Br, I, CH3, CH2CH3, CN, CF3 R3 in pendentlyfromR2 bei ng H,
CH3, CH2CH3, CF3, F, d, Br, I, CN, N2 and R4 independently fromR2
and R3 being () CH3, CH2CH3, CF3, F, d, Br, I, CN;- N2, R2 15R5

being H NO2, CF3, F, d. Br, 1, CN, CH3, OCH3, SH NH2 and -W =
-(CH2-), cis-CH=CH or trans-CH=CH, and bm—R@ 0,1,2; in case that

-W is cis-CH=CH or trans-CH=CH s;@f \vﬁ?t be NH2 or SH; (b)
\//
)
RS
%

with t being 0,1,2

®
R7
Ve ’Rz
| /lw
10 ‘Lﬁ.
R’ independently from R? being H, NO, CF3, F, Cl. Br, I, CN, CH;, OCH;, SH,
NH;,
(iv)
R?
/ ‘ 4 ’ﬁ_ wR
L Yoy
15 5 K 5 K
with K=NH, NMe, G, S
™)
N R R
& ] (/N“’ﬁ _R2 %ﬂ (z/// A R
'2,.,/"}( 6 x W 5 N~ NN
5 K H H



WR2 ski 20s N R6 independently fromR2 being H F, C, M, tert-Bu,
CN, NH2 V\D 2007/ 039112PCT1EP20061009153 -14- (c) R6 w.-g2 s (e) RS

z 1t 3)200‘%39?12'[ being 0,1,2 -2 = (i) PCT/EP2006/009153
-15-

or the pharmaceutically acceptable salts, esters or amides.and prodrugs of the above

identified compounds of formula (I).

5  Preferred pharmaceutical compositions comprise compounds of formula (II)

OH

X“Y

HO OH
I

wherein -Y is like defined above and wherein -X’- is X (a), X (b), X (c), and X (d)
like defined above. Preferred are compounds of formula (I} wherein —X’— is X(a)

10 or X(b).

Further preferred pharmaceutical compositions comprise compounds of formulas (A) or

B)
OH OH
HO OH HO OH
A B

15

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

/:f]\f ‘af@ﬁ( /Q)Kﬂfl( /Q)\
L0 OGN O 1 56

and wherein -Y’ is

20



R7 ,R2 cz,z/w R7 independently fromR2 being H N2, CF3, F, d. Br,
I, CN, CH3, OCH3, SH, NH2, (ivV) with K NH Nwve, 0, S(v) WO
2007/ 039112PCT/)§:E% 06/ 009153 - 15 - or the pharnaceuti eariep2006/009153
accept abl QNN Yt ers or ani des. ar]g prodrugs of the above

i dentified conpounds of forrmula (I) “Preferred pharmaceuti cal
conpositions conprise conpounds of formula (11) OH HOOH Il wherein
-Y is like defined above and wherein -X - is X (a), X (b), X (c¢), and
X (d)

3 W_RZ ] Rs
) \_R* 7 ¥%* f/j
J t
és\(““ e $-{n Rl S0 N
RB
= ~
0D OO0
NIVAR W IR

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

5 In a further embodiment, the invention relates to pharmaceutical compositions, wherein the

compounds are defined by formulas (A) or (B)

HO OH HO OH

-X’- and -Y are as defined as above and wherein -X"’- is

‘“*/EJB’ \5{/@(2 m‘z

M %, N\¢N /[_)\(
o
\{E,}kﬁ fﬁﬁkf
H H

10 wherein



| i ke defined above. Preferred are conpounds of formula (11) wherein
-X - is X(a) toor X(b). Further preferred pharmaceutical conpositions

conpri se of fornmulas (A) or (B) wher ei N - ¥cT/ERf6/00¥131 €
i ke defiﬁ@@g@%zlzand wherein - X"- i; and wherein -Y' is WO
2007/ 039112 - 16 - R3B WR2R5 Z \ R4(~ g'SSC( HNHT

and wherein -Y’ is

) 2
R3 W-R R5
t
r“r( --...(HN 5 R5 é——(NH g

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

Particularly preferred pharmaceutical compositions comprise compounds of formula ()

OH
Xty

HO OH
Cc

wherein -X°’- and -Y” are like defined above.

10

Very particularly preferred pharmaceutical compositions comprise compounds of formula

)
OH
x ~ Yll

HO OH
D

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

15



Rs r4l1 Z 5Rs )rNtg-NN --(NHk NN N.N) wherein all indices, synbols
and substituents are |li ke defined above. 5 In a further enbodi nent,

t he i nventj Onooé@ﬁ# s to pharnaceuti cal corrposi tions, wheme2006/bdaes3
conmpounds e ed by formulas (A (B) OHOH x', HOOHHOOH A
towherein -X - and -Y are as defined 1§s above -and wherein -X'- is 0

00 21-Sjc

RQ
RS W-R? ’P’,
K% R?

Y R >

72
HHN)S/E"\)RS N N

R® Re
(\'/L/g);l 7 7 /K’\‘{/(E T
ST d

with B being COsH, COjalkyl, COgaryi, CONHy, COgaralkyl, CH:SOsH,
CH,SO;NH,, CHPO(OH);, 1-H-tetrazolyl, CHO, COCHs, CHOH, CH,NH,,
CH;NHalkyl, CH;N(alkyDalkyl’, CH,OCHs, CH;SH.

In a further embodiment, the invention relates to pharmaceutical compositions, wherein the

compounds are defined by formula (D)

OH
HO OH
D

10 wherein -X*’- is as defined as above and -Y’’ is

3
s @b{

with R® being COsH, COpalkyl, COzaryl, CO:NHy, COsaralkyl, CH,SOsH,
CH,SO,NH,, CH;PO(OH);, 1-H-tetrazolyl, CHO, COCHs, CH,OH, CHNH,
15 CH,NHalkyl, CH;N(alkyDyalkyl’, CH;OCHs, CH,SH,

whetein all other indices, symbols and substituents are as defined above.



NN WO 2007/ 039112PCT/ EP2006/ 0091 -
wherein all other indices, > Y

above. Parti
conpoundza%$g$5%#5ﬁ conposi ti PEBELNGNIDSE
a (€O HO C wherein -X"'- and -Y' are |like defined

above. Very particularl A
. y preferred H iti
conprise conmpounds of forﬁula (D) CE §E Fzg#flcal conpositions

These chemical compounds (C) and (D) are also new compounds for themselves.

oybol S g . and wherein -Y' is
and substituents are '
preferred pharnmaceuti cal as defined

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
5  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

selectin mediated processes play a role.

The term “pharmaceutical” includes also diagnostic applications.

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

medical conditions where selectin mediated processes play a role.

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

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

15 The invention provides pharmaceutical compositions comprising compounds of formula (1)

and in a preferred variant of formula (II).

In a further preferred variant the invention provides pharmaceutical compositions

comprising at least one compound of formula (A) or (B).

In a particularly preferred variant the invention provides pharmaceutical compositions

20  comprising at least one compound of formula (C).

In a very particularly preferred variant the invention provides pharmaceutical compositions

comprising at least one compound of formula (D).

The present invention further provides a method of nodulating the binding of P-selectin, L-
25  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 formula (T) to modulate the binding of P-, E- or L-selectin to sLe* or sLe® and



D wherein -X"- is |like defined above and -Y" is WD 2007/039112 - 18
- PCT/ EP2006/ 009153 R3 WHHN (.-R4 s HHNY- K4R9 r)) C, fILJ s N
W th RO be{ybobFBbi; CRal kyl, CQRaryl, C2N142, CCQar alggyiippabekhda9snH,

CH2S02NH2, CH2PO(OH) 2, 1-H tetrazo

CHO, COCH3, CH20H, CH2N1-12,

lyl,
CH2NHall cyl, CH2N(al kyDal | cyP, CH2aCH320 THRSH.

10

15

20

25

30

tyrosinesulfate. It has been found that compounds having the formula (I) 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
group of 1or2 or3 or4or5or6or7or 8 or 9 or 10 or 11 or 12 carbon atoms including,
but not limited to, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl and the
like. “Alkyl” is independently from each other and can be different or identical.

The term “aryl” shall mean carbocyclic and heterocyclic aromatic groups including, but
not limited to, phenyl, 1-naphthyl, 2-naphthyl, fluorenyl, (1,2)-dihydronaphthyl, indenyl,
indanyl, thienyl, benzothienyl, thienopyridyl and the like.

The term “aralkyl” (also called arylalkyl) shall mean an aryl group appended to an alkyl
group including, but not limited to, benzyl, 1-naphthylmethyl, 2-naphthylmethyl,
fluorobenzyl, chlorobenzyl, bromobenzyl, iodobenzyl, alkoxybenzyl (wherein “alkoxy™
means methoxy, ethoxy, isopropoxy, n-butoxy, sec-butoxy, tert-butoxy an the like),
hydroxybenzyl,  aminobenzyl, nitrobenzyl, guanidinobenzyl, fluorenylmethyl,
phenylmethyl(benzyl), 1-phenylethyl, 2-phenylethyl, 1-naphthylethyl and the like.

The term “acyl” shall mean -(CHO) or -{C=0)-alkyl or ((C=0)-aryl or —(C=0)-aralky]
including, but not limited to, formyl, acetyl, n-propionyl, isopropionyl, n-butyryl,
isobutyryl, pivaloyl, benzoyl, 4-nitrobenzoyl and the like.

The term “pharmaceutically acceptable salts, esters, amides and prodrugs” as used herein
refers to those carboxylate salts, amino acid addition salts, esters, amides and prodrugs of
the compounds of the present invention which are, within the scope of sound medical
Judgement, suitable for use in contact with tissues of patients without undue toxicity,
irritation, allergic response and the like, commensurate with a reasonable benefit/risk ratio,
and effective for their intended use, as well as the zwitterionic forms, where possible, of
the compounds of the present invention. The term “salts” refers to the relatively non-toxic,
inorganic and organic acid addition salts of the compounds of the present invention. These

salts can be prepared in situ during the final isolation and purification of the compounds or



In a further enbodi nent, the invention relates to pharnaceuti cal
conposi tions, wherein the conpounds are defined by formula (D)

t owherein T'V.)S'z'o S0 defi ned as above and -Y" is N/ ER0ERD04EE NG
CO2H, CQzal'i cy?, aryl, CO2NH2, CQRRaral kyl, CH2SO03H, CH2S02NHZ2,
CH2PO(OH) 2, 1-Htetrazolyl, CHQ ,l'CHZO—I, CH2NH2, 15CH2NHalkyl ,

CH2N( al kyDal | cyP, CH20OCH3, CH2SH, wherein all other indices, synbols

and subst by sspatately reacse the fputifiel edopornds Mts free form with a suitable inorganic or
2007/ 039112PCT/ EP2006/ 009153, - 19 - These chem cal_ conpounds (C) d
(D) ar o aP @B it Oy 03 gttt fee o o5 AP RAGIHRLAES S L% Bec
bef ore presRpunif akd bidsint OfyvéridH | iadlldi the ShyldrHiRRIE O Ry BBEh 1R Isal e,
selectin-_ as well as PSCGL-1-1jke nediated binding. e conpounds have
t he abi | i bipulfae, o atcstaih Oxplgice valstaicy paliitates |Stearafes daugitenbaratex banzeae,
and al so {.he.J i : n Clgl n Si f

Fosi dubs, 1R Bl HyRQRHEE mRRIE" i@ tholthR® IRE, by,
chroni ¢ i nickdatepglocohegiopate dlactobiamtopddrylagpluinater salte dind ahe diberdTheso nsay
where sel ecti.n di at ed. progesse I .role. The term . oy

" bhar e iE68 B ha SO SR, M titiredaty méF, o™ o Fivm
" phar macepétheain, dalidnidfsenabian ndabdlika e well ap abh-ediid Sfitohiing QOREMAS
prevent nedical conditions where sel ectin nediated processes play. a

rol e. ThedPBORIUNhh3Rde ABURT ¢ SRUODS ndNEIALES.al B aih) ilBisdon®; RRERQRIum,
CoNPOYRAS te@hmethGlaRtifciah, | NV itabBPafiBoniieh, US edndfylHalteC! €S afntinylinide,

targeting of diagnostics or therapeutics. 15 The 1nvention provides
phar maceutrirghylasingosiethylamgng siytanyng gné apisends of fornula (1)

]

Examples of the pharmaceutically acceptable, non-toxic esters of the compounds of this
invention include C;, C;, C3, C4, Cs and Cg alkyl esters wherein the alkyl group is a straight
15  or branched chain. Acceptable esters also include Cs, C4 and C; cycloalkyl esters as well
arylalkyl esters such as, but not limited to benzyl. C,, C,, Cs, C4, Cs and Cg alkyl ester are
preferred. Esters of the compounds of the present inventionymay be prepared according to

conventional methods.

20 Examples of pharmaceutically acceptable, non-toxic amides of compounds of this
invention include amides derived from ammonia, primary C;, Cz, C3, C4, Cs and Cg alkyl
amines and secondary C,, Cz, Cs, C4, Cs and Cg dialkyl amines wherein the alkyl groups
are straight or branched chains. In the case of secondary amines the amine may also be in
the form of a 5 or 6 membered heterocycle containing one nitrogen atom. Amides derived

25  from ammonia, C;, C; and Cj 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.



and in a preferred variant of forrmula (I1). In a further preferred
vari ant the invention provides pharmaceutical conpositions conprising

at | east ol HeReYRd of fornmula (A) or (B). I n a pagdiasb@fobdiss
preferred variant the invention providgs pharmaceutical conpositions

20 conprising at |east one conpound of“forrmula (C). In a very
particularly preferred variant the invention provides pharnaceuti cal
conposi t i drstenn piodsigh gefars th ong or ware comppundsdhasfare rapidiy @ansOymedvevitro

present i | ur . i . f nodul ating the binding
bt P sl et Bb nddgidElo BERK! 558 o 7 10 9 s TR, Bt 17 s v
t yr osi nesforfaladl)y fos extmgile bphydrolysia ih ilbed atie pive inedbailisthst ering to a
patient an effective anount of at |east one conpound having the
structure of formula (1) to nodul ate the binding of P-, E- or
L-selectin to sLex or sLea and WD 2007/039112PCT/ E1' 2006/ 009153 - 20
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bronmobenzyl, iodobenzyl'; al koxybenzyl (wherein 0
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1- napht hyadmihistratamchnt] hiee likeke.

The compositions can be administered to humans and animals either orally, rectally,
parenterally  (intravenously, intramuscularly, ‘intradermaly or subcutaneously),
20  intracisternally, intravaginally, interperitoneally, locally (powders, ointments or drops), or

as a buccal or by inhalation (nebulized, or as nasal sprays).

Compositions suitable for parenteral injection may comprise physiologically acceptable
sterile aqueous or nonaqueous solutioms, stabilizers, antioxidants, preservatives (e.g.
25 ascorbic acid, sodium sulfite, sodium hydrogene sulfite, benzyl alcohol, EDTA),
dispersions, suspensions or emulsions and sterile powders for reconstitution into sterile
injectable solution or dispersion. Examples of suitable aqueous and nonaqueous carriers,
diluents, solvents or vehicles include water, ethanol, polyol, (propylene glycol,
polyethylene glycol, glycerol and the like), suitable mixtures thereof, vegetable oils (such

30  as olive or canola oil) and injectable organic esters such as ethyl oleate. Proper fluidity can



The term "acyl" shall nmean -(CHO or -(C=0)-al kyl or -(C=0)-aryl or
-(C=0)-aral kyl 20including, but not l[imted to, fornmyl, acetyl,

n- pr opi Onybvoﬂloﬁ‘ﬂ%ﬂ?i onyl, n-butyryl, isobutyryl, pivalgylep0@aeoss .
4-ni trobenzoyl and the like. The ter ng?, pharmaceutically acceptabl e
salts, esters, am des and prodrugs” as used herein refers to those
carboxyl ate salts, amno acid addition salts, esters, amdes and
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response and the |like, comensurate with a reasonable benefit/risk
ratio, and effective for their intended use, as well as the
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i ncl ude t foemhgatr borooenghe abaytdPY dbe 45¢ @ ,aggfg}ﬁ f‘giagfngb?%sﬁfb¥'§@e?oqn?xtafng%eg,

acetate, oxal : ytate, stearate, laurate, borate,
1f, SRl Qe g

benzo tate, te, tosylate, citrate, nualeate,
fumarate, succinate, tartrate, naphthylate, nesylate, glucoheptonate,
| acti obi onate, |auryl sul phonate salts and the |ike. These may include

catfons based, of L1S 8LKAl Laand b KablBEC ! dnifbhls o oaposed! ik

l'ithium rum nmagnesi um and the like, as well as

non- t oXi C sRWENiMed rdliehsé e tagefedadativaryusystamd steh PP EMPIORAIICES Ihﬁﬂftoﬁ‘gj’,s=
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the pharmaceutically acceptable non-toxic esters of the compounds of
this other sterile injectable medium inmediately before use.

Solid dosage forms for oral administration include capsules, tablets, pills, powders and
granules. In such solid dosage forms, the active compound or a prodrug is admixed with at
20 least one inert customary excipient (or carrier) such as sodium citrate or dicalcium
phosphate or (i) fillers or extenders, as for example, starches, lactose, sucrose, glucose,
mannitol and silicic acid, (ii) binders, as for example, carboxymethylcellulose, alginates,
gelatine, polyvinylpyrrolidone, sucrose and acacia, (iii) humectants, as for example,
glycerol, (div disintegrating agents, as for example, agar-agar, calcium carbonate, potato or
25  tapioca starch, aliginic acid, certain complex silicates and sodium carbonate, (v) solution
retarders, as for examples, paraffin, (vi) absorption accelerators, as for example, quaternary
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



invention include C, C2, C3, C4, C5 and C6 al kyl esters wherein the
al kyl group is a straight 15 or branched chain. Acceptable esters

al so i ncl ugg, Searndobzand C7 cycl oal kyl esters as wel |l arytakkbe@slser s
such as, but not limted to benzyl. Cl, C2, C3, C4, C5 and C6 al kyl
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present invention may include one or nore of the conpounds having the
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glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan

or mixtures of these substances, and the like, Besides such inert diluents, the compositions

can also include adjuvants, such as wetting agents, emulsifying and suspending agents,

25  sweeting, flavouring and perfuming agents.

Suspensions, in addition to the active compounds, may contain suspending agents, for
example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan esters,
microcrystalline cellulose, aluminium metahydroxide, bentonite, agar-agar, tragacanth or

30  mixtures of these substances and the like.



steril e aqueous or nonaqueous sol utions, stabilizers, antioxidants,
preservatives (e.g. 25 ascorbic acid, sodiumsulfite, sodium

hydr ogene I enzyl al cohol, EDTA), dispersions, §su4sps or
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et hanol , mhmhmo;ﬁqo e Yéotdl Cadphiyiid@rhtionP OAry eprBickadiie sgppositdriesg wit@r @hn dﬁd
the |ike), SUIt bl e, m xtures thereo{ veget abl e oils, (such 30as ol |

or canol a PEPRIEd YMiX{pR dheatrraraypds A the gt “’é’ﬁ%tFPna‘é"ﬂétsH% I, PoHating

Proper fl ‘ék@l?l%ﬂts Qﬁ‘rbar% %9&75@3}%&%@{ %B?)@@@{egg%%l or 43y Ipp!i’s‘?’tory wax,

mai nt ai ned or exanples, by the use of coating 'such as [lecitHin,
by the rraivhichrREe salidott mﬁmé@{wetr@turephuttli@i@aténdb teingperatize and thersffore melt
di spersio \ t
al 56 cant A GG lorAgirE Bl aRFABEL B3 oS ARABAER"BORE kS HPbpicy
di sper si ngdmgmttason ler avmlnpcmnd@if thik dnwention flwle oihtoteasy gawda-nsprmnaride
ensur ed b){l&l}\#\r' ous antibacterial and antifungal agents, for exanples,
par abens, BFobut anol , phenol, sorbic acid, and the Iike It may
al so be defgl rable to i ncl ude i.sot agen exa

I

sodi um chl'8Fi ¥EVEnPrIRARENY iS5 2dPPs ollﬁ'gclga S&ﬁé“c‘)r"ﬁ‘a’é‘ﬁ“%f é‘ |p'ﬁ}’§g‘§f’§.fﬂlb’
phar mceu%b&ﬁiabfe%ﬂle@ and Bey ﬁ'e@é@ﬁt%se%ﬁb@i%s, Bifidrl 6r profelRhits39 ity e requlred

del ayi ng absorption, for exanples 10 al um ni um nonost ear at e and

gel atif. IQPh&@BFIFef?mHhHOHSQﬁymlétﬂ@ﬂﬁseéﬁp?@l%issPPW@‘?HMnsomlmﬂs are also
conmpounds “nﬁ&ﬁ{jth d release or targeted
delivery sg’ztfg’élﬁgtég%gﬁé‘ﬂg n%?éoﬁat%{;%elggenlhlbggsones and

m crospheres. They may be sterilized, for exanple, by filtration

t hrough a bacteria- 15retaining filter, or by incorporating

sterilizi fo erj| e, ot h

sterile | “t%"%%’undr‘gm# tlﬂ%pr?'rﬁedm 5?“3'%)9 08%1’%5 e eulsngor?)gmﬁ:‘gd 002" E)oém? %‘?dh%o
for oral aqudmestor administiated| it te fbﬂﬁ)sfllllﬁsom&sﬁbﬂséi Enovai inltke ampdipdemses ard
granul es. such sol.id dosa th ve co ound or

prodrug i BRI, gt o PRt o e TG subiiga PAPOmES pis, oreed byt
carrier) Sus cﬁ%nﬁﬁ[ikﬂém:ﬁh)tcfrﬁé& Liguiid @rys 8 CihbiMre fa%&@@é B & aduedus’ mbdigh s

or extenders, as for exanple, starches, |actose, sucrose, glucose,
manni t ol ¥y r@mrtpélpscpla'éwh)gw@ily peaspigble mactabelizeddipid sapaplie@f forming liposomes

ear boxyne gy r

tcr ose andt Seasrs 1R rehpLRTsRiondf hdspie B L} Bk AU e
di si nt egr aclicttiy bigéing aptagenifts of @)aampseet inagatonaqablhzeaalpmsmﬁmsbmws
pot at o, or i ni | ertal co it es
and sodi ur?irl t|E‘¢o(;§ %te %’Pe)ﬁ%segl ﬁ K:]Sgﬁrertgl%é’r gdhg PSS A rgljhe n@%ﬁeﬁ%gyf cliofines
par af fi n, (levithingbbath piatupal add cehiketiat Methodaso faam Kpoaomésare Guedit latomariy the
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sodi um

Non-parenteral dosage forms may also contain a bioavailability enhancing agent (e.g.
25  enzyme modulateors, antioxidants) appropriate for the protection of the compounds against
degradation. Actual dosage levels of active ingredient in the composition of the present
invention may be varied so as to obtain an amount of active ingredient that is effective to
obtain the desired therapeutic response for a particular composition and method of
administration. The selected dosage level, therefore, depends on the desired therapeutic
30  effect, on the route of administration, on the desired duration of treatment and other

factors. The total daily dosage of the compounds on this invention administered to a host in
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or 30 mxtures of these substances a
disease. In each case, an effective amount of the compounds of the present invention is

administered either alone or as part of a pharmaceutically active composition to a patient in
20  need of such treatment. 1t is also recognized that a -combination of the compounds may be
administered to a patient in need of such administration. The compounds of the present
invention may also be administered to treat other diseases that are associated with cell-cell
adhesion. As the present compounds modulate the binding of E-selectin or P-selectin or L-

selectin, any disease that is related to this interaction may potentially be treated by the

25  modulation of this binding interaction.

In addition to being found on some white blood cells, sLe® is found on various cancer cells,
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

30  might be useful in treatment of some forms of cancer.
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20 A further aspect covers cosmetic compositions comprising a compound of formula (I) or a
stereoisomeric form thereof and at least one cosmetically tolerable compoment, e.g. a

cosmetically tolerable component for skin applications.

The amounts of the various components of the physiological medium of the cosmetic

25  composition according to the invention are those generally included in the fields under
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wi || be understood, however, that the specific dose |evel for any
parti cul fongiathest. WhHEhb ebsrhetivasompbsitibn &rancamiulsiby, thé ploporsion o thepfaity a

i et f fact 5 includi he b i_ght
et i nehaseaay ones T aumiontiob B TRt PR pEanT 3% Fpt o By vkt
excreti Onrelagi%'w tﬂ@%@_@,é@ﬁ Bf flehResmdicusmpadiod. he severity of the

particul ar di sease being treated. In particular, the conpounds of the
present invention nay be used to treat a variety of 10 di seases
relating to inflammation and cell-cell recognition and adhesi on. For

exanpl g, tﬂ'fes’ ,?lgenPgsﬂﬂzgé é&n&%?i@o%ﬁ&ﬂ@tcohﬁ}ﬁe%t bﬁﬁoﬂ@}bhgﬁolagmﬂm sédepfabld

to a pati reat structive Pul nonary Di sease (COPD)
acute | ungeiiinjnuthat caL B} ,apphieddicobuham skiny Fory p depical Apphication 4 jthe slpy the
di stress syndr.one (ARDS). Cr.ohn' i.se ti : St
chronic i FHW%&P’BE?S%%@&%&? lgt}ﬁ?\%&% %@%F’?@‘?ﬁ% ,a Csé‘?‘%%?‘é“’ er arrgl%l?lf ?so ,r_a
and rheungisirglor Sof2hidié i ér Sess aeldr egmsisfensy amd i egpecisilyt Highido oc usegni-liquid

foll owi ng heart attacks, strokes, athgrosclerosis, and or

t r anspl ancensistangy,rabiRned Hyc KISPRESINS] glotr%@émp RTE S Tt} r*%%%némw) or

di seasgs E&Mrs@&h%%)‘?o?m&ﬁﬂﬁkﬁha RE £ YbsAEO Usmbositivhl i Mhefkm of a mousse
S

angi oplasty, a and i nflammatory bowel disease. |n eachlcase, an
ef f ecti ve onimthatforf of & sprey op e Aeresch then remprisiag 4 Presswrase iprqpeflant may also
adni ni stered either al fin el BRS Sikdarlolitn, 2ChiMBoo or
CONnposi t i ﬁpfoé"%gpa%slgéﬁ%]g?%qugﬁgg{ggc?? lgglgh treat ment. | t s al sgo

r ecogni zegai ehdidomeriliqaidi ensodifl ol 2 teativg mssknetya Heamingcraasy of &d fory

a patient |in nee f, ch adm,ni,st.r ati.on. 3 t he
present i ﬁ%ﬁ%@%’g‘eﬁ%' e§6“%’eﬂ33%‘ﬂlﬂ§tf§%ag$§ @?ér;gl@ éligﬁﬁsec?&acili seases
that af;e associated with cell-cell adhesion. As the present conpounds
nodul ate the binding of E-selectin or P-selectin or Lselectin, any

di sease thgle [sindefit dofthokifohdiof thélifveatibn GiayMalgo N@inmrisé aink yorbaore other
treated by the 25 nodulation of this, bjnding interacti oqgﬁé‘{; addi tion

to being fiogrediewn uswally amployedipdhe digldssundgy gansaerationy, §© opT, gnong
cancer Celﬂpﬁfqﬁﬁ]&: F&jdl él s 4o0 irﬁ&ﬂcfgh%u& A6 or C8ilyl-Phasd tthibiameReen gelling
at“cel fa

suggest ed esion involving sLea n%y be involved in_ the .
met ast asi wagefitscdydstit thanewr solabld inrthegosivn sofothe sqosmetis ampgsitay, solid

mght be useful 1n treatme i 0 fe t§& ﬁferfomlvt@micro articles or
2007/ 05911 SE@E’@@%/"B&?&Q@ Slfgﬁlg[}ﬂlfﬁseéﬂ@%ﬁo? '?rﬂe active i_ngrped_i ents
accor di ng da@opdificles) peaéivativess fraprances pdrotoper ortebgsirolytes, neutralizers (acidifying
or basifying agents), propellants, anionic, cationic or amphoteric surfactants, polymers, in
particular water-soluble or water-dispersible anionic, nonionic, cationic or amphoteric

film-forming polymers, mineral or organic salts, chelating agents; mixtures thereof.

25

The cosmetic compositions may be used to inhibit the micro-inflammatory cycle. Thus, the
present invention also relates to cosmetic compositions comptrising a compound of formuia
(I) or a stereoisomeric form thereof that is used for the cosmetic treatment or cosmetic

prophylaxis of micro-inflammatory conditions.

30



der mat ol ogi cal conpositions with an effective content of active

i ngredi ent according to the invention surprisingly enables effective
treat ment, o @h3p,Prophyl axi s of skin ageing caused bycgibioddifbes
and intrinsic anctors. 5 The invention,particularly relates to the
use of a conpound of fornula (1) or a'%#)'ereoi soneric formthereof for
the preparation of a cosnetic or dermatol ogical conposition. 10 The
anount usé&smétia fmnmpsitione comppsngd compeurstt eff foemslar(®r orca Sterenisbinerie fifrm
correspongs_t e anount required to obtain the.desired result using
Che Commpiresed thilds A R e dPheie beRph Ry cobens Riophdiads 3 phins g
i s capabl eantd dwaintiédsion Gactdis Srechlse Gubje& afMEENEresent iigfRnfleD B MsRNabbR
derivative used, the jndividual on whogmit is applied, and the tine

of this apPPRsilic Jar skiy peeing gk geneyeallyr peeramed Wggeminagis (ipgluding age,
cosnet sC QhmEialRi0d, 88 pR)chdiegeATRQSEL i ons according to the

i nvention, the conmpound of fornula (1) or a stereoisoneric form
thereof nmay be adm nistered in an anount representing fromO0.001%to
40% by weight, preferentially 0.005%to 30% by wei ght and nore

pref erent 'B%Lihé( Joréﬁgt]i&ﬂ?1%&5&@9&%@&&%@'@@%&%&& chﬂ%ggﬁénsaﬁf %ﬁ% resent
covers cosmetl c conposrtions coiprising a conpoun ormul a I% or
a st er eoi sivepti¢rcmbyp alsotdompesd omnor mbrel @amtticatle acranimpiedi@hisywitiobaefikihle

conponent, e.qg. osnetically tol erabl e component .for skin .
app! i cat | fmon e 913 Thys, e aregent inyartinm elales T HpIHE FRrepastepp omprising
physi abogiaCaimpBaad Wi fofmull §1)C S HBkdréoisdmesio MPRE | théredF AL ar HagtJordeOfiktAs:
invention are those generally included in the fields under WO

2007/ 0391 foyesticalnitizs feredisgit, om an UNshlorkss oRPIOKINS. When t he cosmetic
conposition is an enul sion, the proportion of the fatty phase may
range from2%to 80% by wei ght and preferably from5%to 50% by

wei ght relative to the total weight of the cosnetic conposition. 5
Thus, t he Devvatelogisakenmpensitions omphusingla sompaind ef foomuladRiar a sterecisomeric

For ot opa ko R Rkl Wbl BB BB obeit i s Rl

be i n 5he télemhle@bmporsnl fifriskin, applicrtispens ialyd subject efitedhvantion. a

di spersion of nore or less fluid consistency and especially liquid or
sem -liquid consistency, obtained by dispersing a fatty phase in an
aqueous phase (0/W or, to conversely, (WO, or alternatively a gel.

A cosnet i OcgRIpREichilpntdldiablbecdrifdie@t MhafdaRS Be Oisedn foh8hd Odefm@tblogical
spray or an aersol then conprising. a pressurized propellant may al so

be provi d&AMPYitoNs: JrscTARSARRET @rc st to dhe gosmetically falespbla cpppReatseas
| otion, a sRaNAhifhvBRidn, conditioner, a liquid or solid soap, a
treating mask, or a foamng creamor gel for cleansing the hair. They
may al,go be in the formof hair dye or hair nmascara. 15 The cosnetic
conpositions of the invention may al so conprise one or nore other

i ngredi ent,s I A iel I nsideration, ..

sel ected rg%maéﬁglr‘{éo 1(5){%#3}523?1 ggn%egg?{ f"geeésil%m%%ro lcr?gt% an gﬁ%%n eC(S’HisP-“ 5W§sae
or oily- pkameour afifemens (Ipor gsteteoBgmatpebins theebp it Lsedtfhiethe dérmatological
soluble in the di um.of. the cosnmetic conpasition, solid 20 rticles
such as miEER: GermAeldsiral irgnogh o sErmalelbER SYRIYIERE 9fomipintanmatory
m cr opart icehd®Sor®r nanoparticles, preservatives, fragrances,

hydr ot opes or el ectrolytes, neutralizers (acidifying or basifying
agents), propellants, anionic, cationic or anmphoteric surfactants,

pol ynmesss, ThipaRiikat giél iaVentivh @bvesd Hethh@loplcal\edmifosEbSPEnFirking PEnRdLSd of
noni oni ¢, cationic or anphoteric filmfaormng gol ynmers, mneral or

organi ¢ sdPmaula b er atsterepisparese Jormpthereaf that {s & tho dermagolegicahfredteent,
conpositi : : WelaIWa N E LIGLO ]!.ﬂmt Vo G

Thus, t hecﬁgﬁgggﬁ%lgiﬁ nv%n?gil_go% da? &{s]%a?%faa[b goﬂ lgﬁgggir?réet Ic cc??r%oag?]%{g %ﬁlged by
conpri si ngextringignrotond Btrifgie nfactory lijclede znviramenota ofretoisc i ogemeral; e more

particularly photo-ageing due to exposure to the sun, to light or to any other radiation,




WO 2007/ 039112PCT/ EP20061009153 - 29 - Cosnetic conpositions
conprising a conpound of forrmula (I) or a stereoisoneric formthereof
that is used, f,@feb{}e COsmetic treatment or cosmetic prophikRsecoodiss
ski n agei ng caused by intrinsic factori are al so subject of the
present invention. Intrinsic factors 7 0s'ponsi ble for skin ageing are
genetically progranmed determ nants including age, 5hornonal status,
and psychatméesphaic fptiutos. wbBasdsyeinfasiony, | aalrhatisindacinbxia, | dighett efioke,
t he cosma}nigc composi tions of the Y%re g_nt i nvention, may, al so conprise
one or nor@my tafusaty (PSBRISE J@ e &ai aelrE s IsreRsPidse Fleeiromaggetq Sglds,

the skin. ofivug, Iife@@l@(@@%eﬂsﬂ‘é%hb@%btfoﬁ'(ﬁtﬁ&)hbg, cpelithle facial expressions,
conposi tions conprising 10 a conpound of formula (I') or a

st er eoi sorfteepisg pesitienshandasychelngicel stresspss. one further cosnetical ly
active ingredient, e.g. an UV-bl ocker or proteins. Der mat ol ogi cal
conposi tions conprising a conpound of fornmula (1) or a stereoisoneric

f or m t her dopddition tademaiclesienly inetivedpgrdieite e Hymatslagicabampositipes gt also

9 S L S SO BN T IR i

conponent sisbhalkates dm desnatslegicdl crontposgtictsr contpoikiog i ac edmpont @f iformohs () or a

descri bed here are i.dentical tp the cos i cal | ol.er.abl e . conponent s
25" et | med TPRES: (Ao Erah b8’ Ry GF (e AT IGH LS o g eeutealy
i nvent i on s ifl@edigit ofHeglefidtol6£6ANY Bt phadgccGRially adive tharedRaRRIRK Bt tRfused
formula (1) or a st?reoisonerlp formthereof that is used for the |
der mat'81 odPicthie dermalplegical compositions dessribed) heggin grsglsfinedps the comegralyiastiye
pr ophyl axi; i o I o | :

P vent i on e Gified R vaDaRlolofolly dr phac oM Rkt BBl ton b
formul a ( |ijengicalgo ﬁteeaoemet'mﬁﬁ p¢tiyefingredietieasedefinechintthis dnvgstieh.f or t he
dermat ol ogi cal treatnent, dermatol ogical diagnosis or dernatol ogical
prophyl axis of itching and skin agei ng caused by extrinsic factors.
Extri nsi ¢ Amtieorssbipgicoiuthe present tyvemsionadre fdgonasological qgempesitions epmrpeising a

particul ar] t ' ue to t he t Lght ot
par % L B 8 TREP (105 50 SRR S8t DBt ' B bkt
at nos ptater |demal:(od>lbgiﬁallgmr pl‘llaﬂﬁttiel{ltlcblﬂbf extive Giedidnk ahmm;r&msml mfaoi»slt Bed for the
cigarette snoke, .hornonal K sta as response o externa ctors, .
neur opept (4RERAOIREIER gk deriaialogisal iAEReIn Ar dprmiielp@es prephy gxig of icro-
excessi ve irfiinaidthryicerdi@dnsal cohol ), repetitive facial expressions,

sl eepi ng positions, and psychol ogi cal stressors.

In particular, the present invention relates to dermatological compositions comprising a
compound of formula (I) or a sterecisomeric form thereof and at least one further

20  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
25 compound of formula (I) 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.



5In addition to dermatologically inactive ingredients the

der mat ol ogi cal conpositions may al so conpri se dennatol ogically or
pharmaceutical ly active ingredients. Thus, the present | i SO
rel at es to“ﬂ%?ﬂ%W%F%gical conpositions conprising a con%gﬁﬁﬁﬁ%ﬁﬁgﬁg
fornula (1) or a stereoisomeric formthereof and at |east one further
dermat ol ogi cal Iy or pharmaceutically active ingredient. The

der mat ol OGArlel YenModiRleal BRAEY tihventiby iRat pro@sd Fa Al ﬁﬁﬁaﬁaﬂoﬁ%f & aBshic
used 10 for the dernmatol ogi cal conpositions described herein are

def i ned asompesitiquchyenixing 4 gompound et forgula dh ene sterreispmenc B \teereof, at least
Der mat ol 0gjn¢ aldnkrigily RaL B &b dreR! LYl GG Bedi

i denti cal gbltno tskﬁé3 co%'meti cal wdggﬁab%e‘%ﬁ%rm I ent S(:S%fée‘?ig%lﬁfia%gvgz 1?%6‘%' nltss'

i nvention. Another subject of the present invention are

der mat ol ogj : j.Ld LS g fLor (.l [ .a
st er coi sonn PRk EBREL S Jng BByl adoG iR B flon 1 i o cohpBlnd
der mat 6l ogif dainula (Hror pisterenisoawtic fmbltherauf} 4t leastiong cexthiedodlly ablamble canpanent

in that is used for.the dernmatol ogical treatnent., .dernatol ogi ca

i agnosi s B SERRaY GBS SO A Bec s TReR A ARt ayciides from

g ondi ti lonm_.mhjb 0% pulvaight bheorsoRae Y formudN(l) on grsﬁra?maile for(nll )thereof,
er mat ol ogi c c ositigns_conprising.a conpound of fornula or a

st er eoi soﬁgé?‘i%(f’nftggﬁﬁ“’j W@F%&Pf‘;ﬁggﬁt’oﬂ“@&slf Slg?ﬂfg?? HeYengpn.

dermat ol ogi cally or pharmaceutically active ingredient characterized
inthat it is used fq& he .der mat ol ogi cal treatnent, dermatol ogical

di agnosi s AFUHEF AREHH GHISCHID HPBISHY fanthe piparatien phy deratalpgical sgporifion

causedoby XN hCednfiicufd of BREHAYN0S: 4 RRreiothelBYiomth SRerbsE, %ﬂ%ﬁdor@’

a conbination of intrinsic and extrinsic factors. Therefore,

present i rigenttploaicalls dolembler eempanenfe anch euereflly afurtherpbaimacenisally active
conprisinqgéeégtgonpound of fornmula (1) or a stereoisoneric form
thereof and &t Ieast one further pharmaceutically or cosnetically
active ingredient characterized in that it is used for the cosnetic
and dermat ol ogi cal treatnent and cosnetic and der mat ol ogi cal
prophyl axi s of skin ageing caused by a conbination of intrinsic and
extrinsic factors. WD 2007/039112PCT/ EP2006/ 009153 - 31 - Anot her
enbodi nent of this invention is a process for the preparation of a
cosnetic conmposition by mxing a conmpound of fornmula (lI) or a
stereoisoneric formthereof, at |east one cosnetically tolerable
conponent and eventually further cosnetically active ingredients. In
particular, a process for the preparation of a cosnetic conposition
by m xing a conpound 5 of fornula (1) or a stereoisoneric form
thereof, at |east one cosnetically tol erable conponent and eventually
further cosnetically active ingredients, wherein the conposition
includes fromO0.01%to 20% by wei ght of conpound of formula (1) or a
stereoi soneric formthereof, based on the total weight of the
conposition is subject of this invention. A further aspect deals wth
a process for the preparation of a dernatol ogi cal conposition



10 by m xing a conmpound of formula (I) or a stereoisoneric form
thereof, at | east one dermatol ogically tol erabl e conponent and
event ual | y yfai4dot)@dor@har maceutical ly active ingredients. peM

2006/009153
2007/ 039112PCT/ EP2006/ 009153 - 32 - Jély of the conmpounds of #I
present invention may be synthesized dtcording to the follow ng
general synthetic schenes. OHR3 HN R2 0..". \27-R4 HOOH 4R5 5
I n SCHEMBVidnyaof i ddxﬂlﬁuﬂds ofythe prdsent mvertmateey bedenthésived tacetrding g dhe
conditions with N - [ metp ani nopropyl) - N-ethyl carbodiin de
(EDO) , trﬁog?WE%‘?‘?i%lsyﬁ BHRS ‘ﬁ?‘fam no- pyridine (DVAP) and a

carboxylic acid of type (2) in dichloronmethane to give an am de of

SCHEME 1
R3 EDC*HCI
EtgN
W, o i
HoN A g
\\:'J“R"‘ DMAP "‘"R“
RS OMe pcm  MeO
1

n=1.23

OH R®
1 BBra' CHzclz n W
3 -78°C n s | “R2
. i
O 2d R
2 H,0 \
2 HO OH a RS

5 In SCHEME 1 an aniline of type (1) is reacted under inert atmosphere conditions with N’-

(3-dimethylaminopropyl)-N-ethyl carbodiimide (EDC), triethylamine, 4-dimethylamino-
pyridine (DMAP) and a carboxylic acid of type (2) in dichloromethane to give an amide of
type (3). Amide of type (3) is further reacted with boron tribromide in dichloromethane at
~78°C to obtain the corresponding 2,4,6-trihydroxyphenyl of type (4). The synthesis
10 sequence shown in SCHEME 1 leading to compounds like (4) is not only reduced to Y-H
building blocks like (1) but may be generally applied to all other Y-H type building blocks.

SCHEME 2




type (3). Amide of type (3) is further reacted with boron tribrom de
in dichloronmethane at -78C to obtain the correspondi ng

2,4,6-trih SeypReny! of type (4). The synthesis to sefdfRERoGIOME
i n SCHEME eadll ng to compounds |ike ﬁ4) is not only reduced to Y-H
bui l di ng bl ocks like (1) but may be gé %Fally applied to all other
Y-H type building blocks. W) 2007/039112PCT/ EP2006/ 009153 - 33 - In
SCHEME 2 dn BCHEMIAL edreminaet amnemtic lve hereroamnomtd esteref geierdf type (59 isreheted
type (5) is,reacted under inpert conditions wth . .
2,4, 6- 11 AEOHORSBrEndiigs SHifc 248 medioxyptaarberinin.peid e updse; fumiki-type

condi t i on$adiPdomitidnsA(PrI(RPIRY UedUsusadi dodubi BREMOARE n idimethoxyethane) to a
di nmet hoxygth ne% to ? blzhr,5 | ,of type (7). which is further hydrolized
Wi th aquedtRY) Pt HYRfim(Py d¥sh de firmthes hydsqlizad ¢ with caquepugj Ljthiuny dydroxide in

cor r esongiaeniGaE REXVE kife &gﬂes’p&ﬁ%ﬁwbgtayﬂcsacﬁf@ ;%Jéﬁe‘ﬁﬂs EOnRridtd #bing

bl ock of n:bilpemgég) bg/ reaction with oxalyl c i n anhydr ous
di chl or omdlaskeetype (9) iy reaction Pith, oxalybaldesidelin aniB@rays dighictoma@haizgC

SCHEME 3

OMe @ ci o—R7
P N~ L %
+ WCOZH
/
MeO OMe 10
9

pyridine
DCM

H o— R’
OMe N P4
R \
@ P WcozEt
0 P
MeQ OMe

LiOH
THE / MeOH

H O— R?
OMe N ¥
\ £\
@ P WCOZH
O L
MeO OMe

1 BBrg CH,Cl,
-78°C

2 H,0



WO 2007/ 039112PCT/ EP2006/ 009153 - 34 - In SCHEME 3 an acid chloride
like (9) is reacted with an aniline of general type (10) under basic
condi ti ons yw@YdohMdee 1 N di chl oronet hane) to formthe copeRepPRificdts
anilide (11). Alternatively triethyl ar_ﬁagg may be used for this
reaction step. Ester (11) is hydrolized'with LiOH in MeCN or

THI F/ MeOH to obtain a carboxylic acid like (12) which 5 is further
react ed wilnBGBME 3 an Beidnihdiriderlikei (@ isoreacted mathearaaniimtSe semenib trgier(10)

after foll Qw COr |- ondj,ng .denet hy] at ed aci ds of, .
type (13) iRoeely ondton thytiche ' diinmelade) enrm e serrssgondine anilide
conpounds (I1)keAlteh8itively triethydurhiyie resitibeduded fr Hhbukdadii®td sRbOEsker | (1 KE is
(10) but e eeg}? e |l other Y-H type buildin )
bl ocks. 15‘33“’9“%{ féi‘éﬁ@%ﬂ’fﬁ?ﬁ%ﬁ%&%ﬁ%éF#ﬁ?@imamdétkpélgdvmsh
the folsl oW Mgthep RERERAN I MtoR XABBIER: in dicHSAMRltne at 78°C 4o obtain after
342-(2,4,6-Trihydroxy-phenyl)-acet g_l am no] - benzoic acid (18 \/?45l
2007/ 0391 fellevingpousoiy BodwpForresmnding demetBylated jacids P dyfeo(B b itha gynthesis
reaction i AREhb R A s@ | 5S0 E

hydr ochl ors‘iﬁhe_ (122ng, O0.64nr ngllll‘?ddg%é@tk@ )8/% gtff% ﬂé% fsgygwﬁwé%%ced to Y-H
0. 64nunol Yuilding bhockls dike (d0) bitomayrbe lpaneal(y3 agplieyl tandl other YHR rtyfevbillditg
rt. Add Z‘bfo% él 6- Tri met hoxyphenyl) - acetic acid (14) (101ng,

0. 45mmol ) ang'DIVAP (8mg, 0.06tnnmol) and stir for 10m n. Add ethyl 5
ester l815) (70ng, 0.42mmol) and stir the reaction solution overnight
at rt. Hydrolize the reaction solution with saturated aqu. N1-14Cl
foll owed by water, separate |ayers, extract aqu. layer with

di chl or onet han i nd . the c i ned. organi.c l.ayers with
wat er and bri nghéﬁéets lE’il'g;il%\)/'\f’ ‘?ﬁ’“ %mﬁfé’nﬁ@g&%ﬁf% ﬁ'&c E‘?\@’é’\“ngéﬂﬁ‘?ﬁéﬁa‘we
pressure. efamplés.cr ude product by preparative radi al chromatography
(silica gel 60PF, EtOAc/CyH 1+1) to obtain 3-[2- 10

(2,4, 6-Trinmet hoxy-phenyl ) -acetyl am no] - benzoi c acid nmethyl ester (16)
as a white solid (145mg, 95% . [K C. N colaou; P. S. Baran; Y.-L.
Zhong; K. Sugita; J. Am Chem Soc.; 2002; 124; 10; 2212-2220]. 1H
NVR (460MBXAMBXE3): 3.68 (s, 2 H); 3.83 (s, 3 H; 3.84 (s, 6 H);
3.87 (s, 3 H; 6.18 (s, 2 H; 7.33 (t, 1 H J=8.0Hz); 7.56 (br.s, 1
H; 7.69 (br.dd, 1 HJ= 7.8Hz); 7.78 (t, 1 H J= 1.8Hz); 7.90 (dd, 1
H J1= 8.1Hz, '12 = 1 3Hz). 15Step 2: Dissolve

312- (2, 4, 8- Fihydroxyphenylyaeatylpminoldienzoio acid (19 d net hyl ester
(16) (140ng, 0.39mMmol) in THF (25.0n) at rt and add 1M aqu Li OH
(2.0nmL, 2.0mmol). Stir reaction m xture 40h at rt. Quench reaction

m xture ( 8%\-@5% bath) wwth 2M aqu. HO Extract the m xture with

Et OAc (3x)%, t he conbi ned organic layer with brine and dry with

Na2Sa4 to obtai nQ842-(2, 4, 6- Tri methoxy- pp .){_'\(]%\/l-?acetyl ani nokbenzoit 20
acid (17) (134mya\99%.,as anfei gg sAlid. ( 400 Mokds NEPRSPDI 3071
(s, 2 H; 3.843H?€ 3.85 %,_%% 6s. 2 H. 7.43 1 H,
J= 7.8Hz): %6 okeH, J= 7.8k2): 7.83 peapl H, LY

(br.s, 1 H. Ste# 3 (The follow4gg reacti ®mM s dppe S rous

N2 at nosphere.) Dissolve

OH OH
o N N
OH o  1BBry, DCM oMe o)
-80 °C
-
18 2 H,0 17
HO OH OMe

MeOQ




3-[2-(2, 4, 6-Trinmet hoxy-phenyl)-acetyl am no] - benzoic acid (17) (134ng,
0.39nunol ) in 25 anhydrous DCM (5.3nL), cool the solution to -78C and

add dr opw %ﬁ (§9{1?40nL, 2. 55nunol ) . Stir the reacti onpai/Eb266000B5
30m n at ter slowy warm ngéyp for additional 2h at rt.

Add dropwi se ice water, separate |ayers  and extract aqu. |ayer with
Et 0Ac (3 tines). Wash conbined organic |layer with brine and dry with

Na2SO4. Puri f yStepel: (ﬁThﬂjﬁ)l]pmﬁngmcactioy ipdmminahianhydﬁhsl—l?j_ﬁn(ogﬂmﬁ Jeissolve
wat er / CH3

e s e BN RiBo st izt oAbt 5 bylaming (91 O 4mymsh) fosgydrous

22% as a dihldrembthshe (@Q Qa?l/d(éﬁQ ﬂm/aERZ Q@.@/Z %@3r1meﬁﬁxyph’é@}|_l? dicetld"
NVR ( 400MHz.

D3
'8.0Hz); 7291 (f ‘Br(laiing,ﬁ #mml? aB‘I‘-BMAB (&ag,(%(ﬁﬁr%o %tlrﬁmr—l@mm@;ld oyl

8.17 gﬁ@
2- 111((3{5hyl1155tl§i, 8‘3{90 % -tri E/Pdr g)é(zryﬂle reactlon f%lgté%ny veml o atprhglr?(y l(ihzf ura
n- 3- car boxgaction mlutwn(mg) saSIDHEd/eqS NEAER &iérmg by (watmesepm@tc derseextract aqu.
d b d

7 hydr oy 8n Efs Wichioedpndil ety dndsh e bofibined orassic bevers with wyajeg gy
i s obtai ne;dnaanchdﬂyemgeNaiﬂO,;dReﬁm fodhaMidrder E336HI) presBu@bP{rdly cBudkIproduct
S ?ﬁz( S %y% 5ati?/z.6 (I)I-Q%_t)ggragljiys&lg: ﬂgé GEBFIQ%OQQ/C%&% 5[+F) W‘Ltam 3-[2-
2007/ 0«391@ RETT sk ﬂ%}ﬁ%cetyﬁ&mo]ibenio&eaélﬂﬂn&éﬁ\{yl Rdter h‘ﬁ A LPAMHIRD

of |nterrrE|ateS|s escrib

15- ( 2- Ani fbtyre fy1e) [tho%@ia% Vi B Baraw;i ¥-lacthengdl nYugitasd. efm. (Ghey. Soc.;
2002; 124; 10; 2212-2220]. 'H NMR (400MHz, CDCl;): 3.68 (s, 2 H); 3.83 (s, 3 H); 3.84

(s, 6 H); 3.87 (s, 3 H); 6.18 (s, 2 H); 7.33 (t, 1 H, J = 8.0Hz); 7.56 (br.s, 1 H); 7.69 (br.dd, 1
H,J=7.8Hz); 7.78 (t, 1 H, J= 1.8Hz); 7.90 (dd, 1 H, J; = 8.1Hz, J, = 1.3Hz).

15 Step 2: Dissolve 3-[2-(2,4,6-Trimethoxy-phenyl)-acetylamino]-benzoic acid methyl
ester (16) (140mg, 0.39mmol) in THF (25.0mL) at rt and add IM aqu LiOH (2.0mL,
2.0mmol). Stir reaction mixture 40h at rt. Quench reaction mixture (cooling bath) with 2M
aqu. HCL Extract the mixtare with EtOAc¢ (3x), wash the combined organic layer with
brine and dry with Na;SOj4 to obtain 3-[2-(2,4,6-Trimethoxy-phenyl)-acetylamino]-benzoic

20 acid (17) (134mg, 99%) as a beige solid. 'H NMR (400MHz, CD;0D): 3.71 (s, 2 H); 3.84
(s,3H);3.85(s,6 H); 629 (5,2 H); 743 (t, l H, J=7.8Hz); 7.76 (d, 1 H, J = 7.8Hz);
7.83(d,1 H, J=8.1Hz); 8.19 (br.s, 1 H).

Step 3 (The following reaction is done in an anhydrous N, atmosphere.) Dissolve
3-{2-(2,4,6-Trimethoxy-phenyl)-acetylamino]-benzoic acid (17) (134mg, 0.39mmol) in

25  anhydrous DCM (5.3mL), cool the solution to —78°C and add dropwise BBr; (240pL,
2.55mmol). Stir the reaction mixture for 30min at —~78°C and after slowly warming up for
additional 2h at rt. Add dropwise ice water, 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/CH3CN 95:5 to 5:95) to obtain 3-

30  [2-(2,4,6-Trihydroxy-phenyl)-acetylamino]-benzoic acid (18) (29mg, 22%) as a yellowish



SCHEME 7 5 Step 1: (The following reaction is carried out in an
anhydrous N2 at nosphere.) Dissolve thiophene-2-yl-acetic acid nethyl
ester (42) wfbot@oe22- 8 nunol) in anhydrous chl orof or m gSfp20ds)00s8s!
gl acial acetic aci d1 (9.0 nL), add N-bié)m)succi nimde (2.3 g, 13.0
irmm) in JO portions and stir the nixture for 3 d at rt. Add water
to the reaction m xture, separate |layers and extract the aﬁu. Ia(%‘er
i-he$.0bzn

wi t h di chef opaiRN@00NEED COOD):e6h Gf 3&Di £97 &y arH)s dvidr(all

a 1 Maqu. NaOH and water _an C i f.h bri a {tr W Na2SO4.
Purify tHelodpudb 1ﬁsddc“rc7t-6}573§ ﬂﬁ%ﬁ%ﬁam %{e‘f’r_a%@?)’ g%? r’rétﬁdgrﬁﬁ%@z)'

(CyH Et OAc 5+11 to obtain (5- brono-thiophen-2-yl)-acetic acid nethyl
ester (43) as a yellowoil (2.46 g, 81% which is 15used w t hout any
further purification. 11-1 NVR (400 MHz, CDC13): 3.71 (s, 3 H; 3.75
(s, 2 H; 6.67 (d, 1 H J=3.8 Hz); 6.88 (d, 1 H J= 3.8 Hz). Step 2:
(The fol IEXAMELESaction is carried out in an N2 atnosphere.) Ethanol
(3.7 m.), tetralcis-(triphenyl phosphi ne)-palladiun(0) (289 ng, 0.25

mrol ) sand Na2CO3 decahydrate (4.0 g, 14.0 nunol) dissolved in water

(5.2 ) eatd & ﬂ@gﬁq - i1fRine[-pBenydPfuran-3-carboxylic
am no- be%@%&%ﬁ%ﬁ?@ Q&%’%th ro%?g%’?géd(ésjlﬁmngg p5. Zngmml ) in

tol uene (&dd (M9). Degas the reaction mxture carefully (5 tinmes) and
flush with N2 again. A solution of (5-brono- thiophen-2-yl)-acetic
acid nethyl ester (43) (1.17g. 5.0 nunol) in toluene (4.5 nL) is
added. Degas the m xture again (5 tines) and stir for 22 h at 100 C.
Partition the reacti on sGCHEMES bet ween Et OAc and brine and extract

t he separated aqueous |ayer with EtOAc (3 25 tines). Wash conbi ned
organic layer with water and brine | &{ Wi th Na2SO4. Purify the
crude product by preparative radial cHrong raphy (CyH Et0Ac 5+11 to
obtain [5-(2- 0O

HO OH

10
According to the procedure described in EXAMPLE 1 2-Methyl-5-{4-[2~(2,4,6-
trihydroxy-phenyl)-acetylamino]-phenyl}-ﬁ:ran—3-carboxy1ic acid (19) is obtained as a
beige solid. '"H NMR (400MHz, CD;0D): 2.66 (s, 3 H); 3.68 (s, 2 H); 5.97 (s, 2 H); 6.89
(s, 1 H); 7.60 (dd, 2 H,J; = 9.1Hz, J; = 2.3Hz); 7.64 (dd, 2 H,J; =9.1Hz, J, = 2.3Hz).

15

20
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am no- phenyl) -t hi ophen-2-yl kacetic acid nethyl ester (44) as a brown
oil (634 9 11 NWR (400 MHz, CDC13): 3.73 (s, 3pdDir2ots9165,
2 H): 3.9%3%%”/9(3%}1%5, 2 M 6.74 (. JH 676 (1d 1dl—1l?fEJj 27.6
Hz, .12= 1.3 Hz); 6.92 (d, 1 H, J= 3.5°Hz); 7.02 (d, 1 H J= 3.5 Hz);
7.11 (td, 1 H .11=7.6 Hz, J2 = 1.5 Hz); 7.23 (dd, 14 H =7.6 Hz, 5
J2 = 1.5 Hrihe f@lqviingrtheprepdratinn of-inthinmediatesas @escrdbiedoxyl i ¢ aci d net hyl
ester (47) 10 Step 1. LE23 Dissol ve 5-Brono-thi ophene-2-carboxylic
acid (45) ([3-(5@omind-phényirohipphen-2p1jheeti¢ adid Qiethyl aster @idyl conc.

sul furic acid (0.39nL, 7.24nunol). Stir the reaction mxture for 20h
at 75C. Cool mxture to it, renove solvent under reduced pressure and
15 resolve the residue in Et0OAc. Wash this organic layer 3 tines with
5% aqu. NSCHEMETd extract the conmbi ned aqueous |ayer w th EtOAc.
Wash the conbined organic layers with brine and dry with Na .

Renove sol t uoder re ed pre re d dry r esi
further pMon mﬂ%il, WMBO prtd?ﬁ n3)‘é§t
white soli 8 I48MO2% . 1H NVR $400MVHz; MEDCIQQ,H) 3.8 ; 7. 05
(d, 1 11, J= 4.4 Hz); 7.53 (d, 1H, 2. 1=4.0 H). :Step 2: Mro (He
following reaction is carried out in an N2 agfidsphefe.) Dissolve
Tetral ci s-(triphenyl phosphi ne) - pal | adi un{ 0) ng, 0.45 tnnol) and
ester (546) (1.97g, 8.91mml) in DVE (16nL), degas the reaction

m xturé& carefully (5 tines) and flush with N2. Add ’
2-(4,4,5,5-Tetrai net hyl41, 3, 2] di oxabor ol an- 2-y1) - phenyl am ne (2. 15g,
9.80mmol ) 25 and a 1 M aqueous NaHCO3 solution (27.0n, 27.0nunol),

degas the rgacti ixture again carefully (5 tipmes) and flush with
Nt S 1o e dotfeting sélon ssatenapt fahgnbi e Nesmosphete) Blssolve
2007/ 0391 1R 6¥RehER3RAEERORID dethyBster (42) (2.0 g, 12.8 mmol) in anhydrous chloroform
(9.0 mL) and glacial acetic acid (9.0 mL}), add N-bromosuccinimide (2.3 g, 13.0 mmol) in

10 portions and stir the mixture for 3 d 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 1 M aqu. NaOH and water and once with brine and dry it with Na;SO,. Purify
the crude product by preparative radial chromatography (CyH/EtOAc 5+1] to obtain (5-
bromo-thiophen-2-yl)-acetic acid methyl ester (43) as a yellow oil (2.46 g, 81%) which is

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

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

20  amino-benzeneboronic acid hydrochloride (910 mg, 5.25 mmol) in toluene (52 mL). Degas
the reaction mixture carefully (5 times) and flush with N; again. A solution of (5-bromo-
thiophen-2-yl)-acetic acid methyl ester (43) (1.17 g, 5.0 mmol) in toluene (4.5 mL) is
added. Degas the mixture again (5 times) and stir for 22 h 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 NaySQy. Purify

the crude product by preparative radial chromatography (CyH/EtOAc 5+1] to obtain {5-(2-



reaction solution between Et0Ac and water and extract the separated
aqueous |layer with EtO0OAc (3 tines). Wash conbi ned organic layer with
brine and 2 h Na2SO4. Purify the crude product

chr omat ogrgf)(yhydo?g%b}lfzca gel, Cyl-1/EtOA 3 5+11 to obtain g%zlﬁﬁiﬁ%?ouglas
Am no- phenyl ) -t hi oPhene- 2-carboxylic a $d met hyl ester (47) as a
yellow solid (1.41g, 5 67% . 1H NMR (400 MHz, CDC13): 3.88 (s, 3 H);
4.00 (s, 2mio-pleny iwoﬂzn(ml]-zcm acid, rﬂl&hylks@ﬂ(t(%s 2 brvim @il 2834(ele 51%).
H Ji=7.

D a6 TR oo M, B 5 A0 1o B 62 HE Y b7 Gnsy 240
Di ssol ve 1,1; .76 (tdet mhxybe]ﬁe{rekéq PHY; 630 @6 1MuNeL). SHZS)?:Wr%’ng@‘{SH

di chloro 1 , t he reactlon mxture to -7

dr opwi semglr_ggﬁlés;(g%%?d= 5@. 44/ URS Y. shirl-3 HE): n¥ 2B ufdd, f b H W5t &Hen
-70C apd J48C5MYrmup the 15 solution to OC and add water. Separate
| ayers and extract the aqu. layer wwth Et AOc (3 tines). Wash conbi ned
organic layer with water and brine and dry it with Na2SO4. Renpbve

sol vent and purify the crude product by recrystallization from hot

Et OAc and ay, ﬁﬁgﬁﬁ _ _3- rimeth -benzene (48)
as a white sol "t’g‘ﬂ ege%ﬁﬁwc}l%d T '&Bﬁ@f"y 3.80 (s, 3
H,; 3.86 (s, 6 H; 6.15 (s, 211). 20Step 2: FR542 (The follow ng
reaction is carried out in a N2 atnosphere.) Dissolve Pd(13Ph3)4
(342nmy, OggPemelg and 2-Brono-1, 3, 5-tri met hoxy-benzene (48) (2. 44q,
9. 87nunol) in DMVE (20nm) and stir for 15mn at dd
3-(4,4,5,5-Tetranet hyl - [1, 3, 21di oxabor ol an- 2- yl‘?BQenzm c acid ethyl

ester (3.16g, 1l1.45nunol) followed by an aqu. NH, /

2007/ 039112PCT; 200 {,00 - 40 -y YM sodi um bl cgr bonat g _sQlut%.0n ome
(29. 6nL, 2%r ge a@lqiﬁe r 8 “t"%re_i‘%_u' | th
N2 (5 tinmes) ang stdr fo'f‘zSQOh at 1006 (igef | ux). Hapehyfea i
to it, remove organi c solvent under reduced pressure and garti tion
the residue between water and EtOAc. Extract the aqu. layer with
Et OAc (3 tinmes), wash the conbined organic 5 | ayer with water and
brine and dry it with Na2SO4. Purify the obtained crude product by
preparative radial chromatography (silica gel, EtOAc/CyH 1+3) to

obt ai n t he Skipphersd3 M&Mv& g.ma{go-tmz @3- carbagﬁmcm (t)45 %115% gﬂ'\gﬁzmol%m

(4?0%5 CDﬁianle%gng ag,qzydd goxg:i?;gg?ﬁncz agi (0739@ azmnm) Stir the6idagtion
7.95 (br. ﬂuxt&re"for d6h 4t %‘@ Cobl Q&tﬁ:@&o rémd_\pe som%}%@ﬁ? (e?@%scfprgﬁar

Di ssol ve the bi phenyl (49) (2.41q, m nol")
1M aqd’ Li eeplygtheorsiducam Bt )WaSEtthls orgaaictliyen 3rtlm¢suwmh 1177 a@mNumrand

. Hor Pracott PRt Syl AL b eiOME Pwed el hesi oy i

t he conbi bunk mdgdrmlw:ltli BigeSOMREmova balverd DEdd rkdiR @ PebsSliry atd uh( e 2eidhe
Renove solv the resjdue without further purification in

oi I punp ¥ IS‘H&W{ Bl En i SLPYER Vbt e plfipisaipr () s 4 bhitorodal At
2.25q, Q9w )

(2. 259 q@ '25 H%at? Wg@k&@ﬁ@bdﬁ?@wJ a@@(sgsgdt%

8. 00 %‘br i”iIF) .6 Hz): 8.06 (br. s,

Step 2: LE29 (The following reaction is carried out in an N, atmosphere.) Dissolve
Tetrakis-(triphenylphosphine)-palladium(0) (510mg, 0.45 mmol) and ester (46) (1.97g,
8.91mmol) in DME (16mL), degas the reaction mixture carefully (5 times) and flush with

Na. Add 2-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenylamine (2.15g, 9.80mmol)
25 and a | M aqueous NaHCOj; solution (27.0mL, 27.0mmol), degas the reaction mixture
again carefully (5 times) and flush with Nj. Stir the mixture for 18h at 95°C. Partition the



Step 4: DU01l1 (The following reaction is carried out in an anhydrous
N2 at nosphere.) Dissolve carboxylic acid (50) (1.00g, 3.50nunol) in
anhydrous i £hlL 958 .Jl; ﬁﬁt hane (23nL) 20 and add anhydrous Dpr/f@o6hioars) -
Add sl owy oxalyl chloride (4604, 5.2 I) by keeping tenperature at
ca. 20Cwith a water bath and stir f0 addltlonal 2h at P. Renove
solvent and dry the residue in vacuumto obtain crude

2', 4", 6" - JykibR EhRNMT BitRBENEI0 S anbwiienyid elttaor thdseraSayd dqueowylayer with

O ho Sa0mcts troun b ombin s i S 82 e il RSO Pty

& i oed:u 5
L g g e e 61
reacti on Amimaphengjiioephenmdearbexyicuadié meéhylmjm(ﬂ?( solid (1

2-Met h & .
i n chl ro%%g}f’)mq%%%)(‘?@%ﬁi $ aci aaﬁ ggﬁegy b}gSh% éé 6§rs;d ad(dmﬁgﬂﬁa e
(6.909, 3B2 Btk BTH);)7.26q848, OHW, 7.6 Bizbtnbe hiz %’@rﬁdo Hod =8ahim). stir

the reaction suspension for additional 19h 10 at rt. Add water to the
reaction m xture and extract the aqu. |ayer with dichloronmethane- (2
tinmes), wash the conbined organic layer with 2M aqu. NaOH, water (3
tines) andyby iphetVi-3LcAibe Y ehlarideaSa) n

5- Br ono- 2- %é?hd;er urankgbc%rgzxyllc g’gbd nmet hyl ester (53) (4.90g,
78% as a red brown oil. No further purification. 1HNWR (400Mz,
CDC13): 2.54 (s, 3 H); 3.80 (s, 3 H; 6.53 (s, 1 H. 15Step 2:
DK002+003 ( §pfieieid owi ng reaction is carried out in a N2 atnosphere.)
Di ssol ve Pd(PPh3)4 (1.26g, 1.09nunol) an

5- Brono- 2- net hyl - f uran- 3- car boxyl i ¢ ac I ster (53)
21. 77nunol ) |n (116nL) and ¥4 r for ?'it Add 4-
Tet ranet hyl - ] di oxaborol =P1) - phenyl ne (3. 259,
fol | oned by an

Pd(PPh3)4 NaHCOa MeO OMe

LiOH (COCi)z
49 ™ 5
MeO OMe MeO OMe

Step 1: KM03 Dissolve 1,3,5-trimethoxybenzene (10.0 g, 59.46 mmol) in anhydrous

dichloromethane (100 mL), cool the reaction mixture to -78°C, add dropwise bromine

10

(3.0mL, 59.44 mmol) stir the mixture for lh between -70°C and -40°C. Warm up the

15 solution to 0°C and add water. Separate layers and extract the aqu. layer with EtAOc¢ (3
times). Wash combined organic layer with water and brine and dry it with NaSOa.
Remove solvent and purify the crude product by recrystallization from hot EtOAc and
cyclohexane to obtain 2-Bromo-1,3,5-trimethoxy-benzene (48) as a white solid (8.84 g,
60%). *H NMR (400 MHz, CDCL): 3.80 (s, 3-H); 3.86 (s, 6 H); 6.15 (s, 2 H).

20 Step 2: FR542 (The following reaction is carried out in a N, atmosphere.) Dissolve
Pd(PPhs)s (342mg, 0.30mmol) and 2-Bromo-1,3,5-trimethoxy-benzene (48) (2.44g,
9.87mmol) in DME (20mL) and stir for 15min at rt. Add 3-(4,4,5,5-Tetramethyi-
[1,3,2_]dioxaborolan—2-y1)-benzoic acid ethyl ester (3.16g, 11.45mmol) followed by an aqu.



aqu. 1M sodi um bi carbonate sol ution (65.4nL, 65.3nunol). Degas the
reaction m xture 20 carefully, flush with N2 (5 tines) and stir for

4h at 95C g&@ﬁdoﬂgﬁnzcom reaction mxture to rt, renovepgfEpdabdo091ss
sol vent under reduced pressure and parbltlon the residue between

wat er and Et0Ac. Extract the aqu. layer with Et0Ac (3 tlrres) wash
t he conbi ned organic layer with water and brine and dr W th
Na2SO4. Punii Egdidrh ebiedrbarane dohution e(28:6ad1, c29.Gymbl)addegahit mgpaprnycwre

e et e SRl B 8 Rl SO RET ot Fealb beturd®
yel | ow-b rt%"\‘i‘ x%ﬁio'véi EJrg'laiﬁb Mnﬁ 408dyHeduceDpisdire %nﬁ@;a(tﬁmn&hé—l)qmcﬁe Détween

b , ;
é gliz \;Datetar@ BQAY: Extrg)zﬂwﬂu lzyqqm&’ beAs? (éﬂfle )’ ?‘?S*Lthﬁ ‘%@2 ed oggyiic

2007/ 0391 %Chﬁl\@talﬂedafrh&ﬁ St &
1: AB4§ %’%ﬂ {c%wgﬂn%g%%gﬁ)gﬁqﬁa?aﬁlsgg%lt in an N2 at rmgg @g (f:;

Di ssol ve ﬁ;epmﬁmradlgltmqahmgmphmma se)) E\QA v/ Gl i o obtatrythg bt

I
'he r bact {fent Do waPARD |1 AERBoMER T 158 G UM 350%
10mi n sti g ngggggj 3HY; 4,%, @, 3ot aﬁﬁthﬁzl[(iﬁBHZ]'ﬂ*%@ab&dl-a?r—ﬁﬁl)ji)%
phenyl am ne (1 2 1’{%6)42% ggr) ﬁgﬂ a 1M aqueous NaHCO3 sol ution
(15. 4n, fL'?SdAlH{H] 8 S Teaction mxture again carefully (5
tinme and flush thN2 St th 3h,.at
) o s 3t oo bt BBE 5 BBt VRS R e
th id for 48 freéftlix Hsh
D o) AR REBROFORAS ugpte ?2%6??‘35‘*2"?‘“*ga vorey S‘ﬁ‘;? i A brine.

and dry i tosled fea«b«wﬁww@mopﬁn}g baile) withy b agy xtract the
Chr oAt 0L R YR LA, BR), il sk AC kAt yd i Mmaaerrana ikt aehepe-

15 2-yl-pf& S B own S0
(400MHz, GRXEI199,S04 Réghove sOertnmd Brythe redidae witholst ﬁ_mher pmﬁca@omzn oil puryp-

1.0 Hz); 6.93 (dd, 1 07 (dd
5.3 HZ‘)S s g ohgn cafb‘i"?’%&aﬁﬁz(io)ﬁs ayefo @Qég’ ke’ }ﬁg’"\%ﬁ‘zz (dd,
aZH_ ! 331 5 ﬁﬂﬁZCDd:%:)L‘s A é’s 6@),3 85 303 (6.2 1L(sH2 BT); ZAS7(6l Higd = 3. 71HZ;
20%)’7/ 0391172$6cfvr é;ﬁzfdoéfdcﬁgli@sfi 00 (brdl% H, [J=76 'ﬂzg 8,66 br. 5 1),

Step 4: DUO11 (The following reaction is carried out in an anhydrous N atmosphere.)

Dissolve carboxylic acid (50) (1.00g, 3.50mmol) in anhydrous dichloromethane (23mL}

20 and add anhydrous DMF (5 drops). Add slowly 6xa1yl chloride (460pL, 5.25mmol) by

keeping temperature at ca. 20°C with a water bath and stir for additional 2h at rt. Remove

solvent and dry the residue in vacuum to obtain crude 2’4 6’-Trimethoxy-biphenyl-3-
carbonyl chloride (51) (1.10g, quant.) as a yellow solid. No further purification.

25



-43 - [5-(3-Am no-phenyl)-thiophen-2-ylFacetic acid nethyl ester (57)
SCHEME 12 O Br 45.-L----- 1---OMe 43 5Step 1: FR544 (The foll ow ng
reaction i ' out in an N2 atnosphere.) D ssol Ve pcrEp2006/009153
Tet r aki s-(ﬁ‘?%ﬁ@r’ﬁ?ﬁhosphi ne) - pal | adi ug{0) (1.12g, 0.97 (r:rm)l ) and
ester (43) (4.57g, 19.44mol) in toluene (200n.) and EtOH (20.0n),
degas the reaction mxture carefully (5 tinmes) and flush with N2. Add
3- ni t r opherf/{dbAmimi-phayl)2-aiktiyl furadl3-saborylic midimathy Miag@epus Na2CO3
solution (18.1nL, 54.3nunol), degas the reaction m xture again
carefully 10(5 tinmes) and flush with N2. Stir the m xture for 18h at
100C. Partition the reaction solution between Et0OAc and water and
extract tISCHEMRBTIOt ed aqueous |ayer with EtOAc (3 tinmes). Wash
conbi ned organic layer with brine and dry it w NNa2SO4. Purify the
obt ai ned crude product by preparative ra ial mat ogragRhy (silica
gel , Et OAcMepid 1+5) to obtMeDdsC B
[5-(3-nitro-ph \)-thiggphen-z kacetic ' ester/(ﬂ) as a
1 > 3. 750€Sy

yel | ow solid ; ) - (

3.85 (s, 2 H; ?;’.94 (br.d, 1 H5°J= 3.8 Hzpaprhg2 Raich, 1 H k3 3.

7.51 (t, 1 H J¥8.0H); 7.84°ddd, 1 H = 7.8 Hz, J2= 1.5 Hz, A3 m,
0.8 Hz); 8.08 (ddd, 1 H J1=8.3 Hz, J2 = 2.1 Hz, .13 = 1.0 Hz); 8.39
(t, 1 H J=1.9 Hz). Step 2: (The followi ng reaction is done in an N2
at nospliere.) Dissolve [5-(3-Nitro- 20 phenyl)thi ophen-2-yl]-acetic
acid nmethyl ester (56) (3.15ng, 11.35mml) in MeOH (225nL) and add Pd
on carbon (18&p (I DKOBHKThe nfotiotvinglred@ithn iks. dafedlout fadbowdusinh M4

g
7.159, 113.4 . t ] i xt fully (flush
e Sy R e G
a short pagiopdfome!(RABLRRAAd re4eal eace®) WEIAt (20/RE) il Jdaenpht @.gzmg,das.rs%ﬁ)l)

product by preparative radial chromatography (silica gel

Et OAc/ Cy HPRRIPRWSS ip Betyesn poeriod afdHainphnie yeactipn prspensipnyor addiéanal 19h
aci d ngt hyt (el 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 Na;SQy to obtain 5-Bromo-2-methyl-furan-3-carboxylic acid methyl ester
(53) (4.90g, 78%) as a red brown oil. No further purification. "H NMR (400MHz, CDCLs):
2.54 (s, 3 H); 3.80 (s, 3 H); 6.53 (s, | H).

15 Step 2: DK002+003 (The following reaction is carried out in a N atmosphere.) Dissolve
Pd(PPhs), (1.26g, 1.09mmol) and 5-Bromo-2-methyl-furan-3-carboxylic acid methyl ester
(53) (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 sodium bicarbonate solution (65.4mL, 65.3mmol). Degas the reaction mixture

20  carefully, flush with N3 (5 times) and stir for 4h at 95°C (reflux). Cool reaction mixture to
rt, remove organic solvent under reduced pressure and partition the residue between water
and EtOAc. Extract the aqu. layer with EtOAc (3 times), wash the combined organic layer
with water and brine and dry it with Na;SOq. Purify the obtained crude product by flash
chromatography (silica gel, EtOAc/CyH 1+2) to obtain 5-(4-Amino-phenyl)-2-methyl-

25  furan-3-carboxylic acid methyl ester (54) (2.35g, 46%) as a yellow-brown solid. 'H NMR
(400MHz, CDCl3): 2.60 (s, 3 H); 3.74 (br.s, 2 H); 3.82 (s, 3 H); 6.64 (s, 1 H); 6.67 (dt, 1 H,
J; = 8.6Hz, J, = 2.3Hz); 7.42 (dt, 2 H, J; = 8.8Hz, J, = 2.3Hz).



WD 2007/ 039112PCT/ EP20061009153 - 44 - (57) (2.08g, 74% as a yellow
solid. 111 NWVR (400 MHz, CDC13):,3.73 (s, 3 H; 3.81 (s, 2 11); 6.59
(dd, 1 H, = 2.0 Hz); 686(br.d, 1 11,

6.88 (t, 1‘@203%“3? ’ngz 6.97 (br.d, % L J= 7.6 H) 1; ogpﬁoﬁmgﬁ
J= 3.5 Hz) 7.13 (t, 1 H J= 7.7 Hz). ~82EXAMPLE 3

2- Methy1l-5-{4-[(2',4',6" -tri hydroxy-bi phenyl-3-carbonyl)-am nol - pheny
I -furan-&-Tb'ﬁphme}Jyﬂ-q)lmnyﬂn(iﬁé)QSSREV968 Step 1:, AB438 (The
followi ng reaction is done in an anhydrous N2 atnosphere.) Dissolve
the aniline (54) (150ng, 0.65mmvol) in anhydrous dichl oronet hane
(10.0m.), add 15 anhydrous pyridine (1.7nmL) and the carboxylic acid
chloride (51) (218 noI) Stir t reaction mxture for 20h
at rt. Pour the reac |on mxture into cool ed 1M aqu. HCl, extract
wi th Et OAc (3x), wash the conbi ned orgarﬁc | ayer with water and brine
and dry WD 2007/039112PCT/ EP200610091 - NAi - with Na2 /v Purify

t he obtai ned crude product b reparati radi al ch agaL-dgr 2phy
(silica gel, EtOAc/CyH 1+SI}

obtai$ the ami de

r 1+3, _later 1+])
58) as a vellow solid (% 99 4 263
fw& 372y(s \évii) I3z(33?283 @PW(%H%W 65523 @ (s
6.81(5,11-1);746753(m 2 H; 7.61 (d, 2 ,J—85Hz 7.66

(d, 52 H J=8.6 Hz); 7.76-7.82 (m 3 H). Step 2: AB439 Dlssolvethe
ester (58) (71ng, O.14rnnol) in THF (2.4nl) and MeOH (0. 6nl) and add
1M aqu SLi Otey 10pB42(Thedolinyying re@etion is haried awttin amNoatataspleeré. bDisgalie at

bei woon ERPy A Hpd SRR AOT KAt 6 2 Bk AR Wopbene,

times wit {8EEAG. 1 3inhs) mm&qmnpdega@ tieer igation migtyer cavdfilly Q&atn&rs) anid

o L”&Z”?J@%uﬁ% N ISR e T A Ry
obt ai n cr yHenyRmsH glt 24g58)64ﬁrﬁncﬂ) &ﬂlagms@&dods Nﬁﬁau so‘i&%n)(isliﬂwl\/fs m&gn,
M—IzDI\/SOdG) H);367‘(1V H)) 83 (s, 3 H . 5. 34 (s

2 H; giega§ thq_repﬁtlon-,xmgglrtf peainycargfully (Sptimes encl.ﬂt;sh wltlulgz (Sglrthp rqqxtuye fpr

'i%) ?297 1?(733@1% 95%(1;'|Cft%l‘rg gctl%e W renz'lolz_g sdi¥¥nt ndet rédhced prédord aRd pérftiomthk)

residue between EtOAc and water Extract the scpa.rated aqueous layer with EtOAc (3

times). Wash combined organic layer with brine and dry it with Na;SOy. Purify the crude
product by flash chromatography (silica gel 60, CyH/EtOAc 15+1] to obtain 2-Thiophene-

15  2-yl-phenylamine (55) as a brown solid (825mg, 92%). 'H NMR (400MHz, CDCl3): 4.40-
6.00 (m, 2 H); 6.88 (td, 1 H, J; = 7.6 Hz, /, = 1.0 Hz); 6.93 (dd, 1 H, .J; =8.0 Hz,
J2=10Hz); 7.07(dd, 1 H, /1 =53 Hz, », =3.5Hz); 7.17{(td, 1 H, J; =8.0 Hz,
J=15Hz) 722 (dd, 1 H,J, =3.5Hz, /,=1.3 Hz); 7.30 (dd, 1 H, J; = 7.6 Hz,
J=1.5Hz); 733 (dd, 1 H,J, =5.3 Hz, ./ = 1.3 Hz).

20
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Step 3: AB440 (The followi ng reaction is done in an anhydrous N2

at nosphere.) Suspend carboxylic acid (59) (65ng, 0.13nunol) in
anhydrous dichl thane (2. 7nL) and anhydrous 1, 2-dic AN
(2.0m), cg&o(f{bf]ﬁe i;igl ution to -78C and add dropw se a 1{%‘12%%% ong%f
BBr3 in dichloronethane (8004, 0.80nund!). Stir the reaction m xture
for 20 10mn at -78C and after slowy warm ng up for additional 4h at
it. Cool r¢aq3iAmingiphienyB-thiophén-2-3ijchcebionid aRthyd eaer &7y

di chl oronet hane foll owed by Et OAc. Separate the aqueous | ayer and
extract 3 tinmes with Et0Ac. Wash the conbined organic layer with
brine and dry with Na2504. Renove sol vent under reduced pressure and
purify cr SGHEMENRt by preparative RP HPLG (grfgli ent, water [CH3GH,
95:5 to 5:95) to obtain 2-Methy]| - 5 {4-

[(2',4",6" -trihydroxy-bi phenyl- é?-rbonyl) ami nol - pheny1) - f uran- 3-car
boxyl ic acid (60) (1ing, 19% a yell ofisol id. 1HNWR (4

CD30D): 2.68 (s H)0603( 1 5 §s, 1 H, 7.52Ytg 1 H J=
77Hz) 76% 312—1.3 Hz)'%‘ﬁ@z(d 2 = 8.8
7.81 (B < 8QMeHz) : :
3b o
7 95 (t, 1 H J=31.5 Hz). wo 2 391
EXAMPLE 4
(5-(24(2',4',6'-Tri hydroxy-bi phenyl- 3-caron>f‘52- ani n0] - Phepy! | Nthi oPh
en-2-yl)-acetie acid (63) REV974 Step 1. FR600 (The foll owng

reaction is done in an anhydrous N2 atnosphere.) 10 Di ssol ve the
‘aniline (44) (823ng, 3.33nunol) in anhydrous dichl oronet hane

17.0 , o] £804" 8. .33 dth .b |
oi  of or 1 PO Re BRI corgha U R g oS I or
20h at P. Eﬂﬂ{és-gtgphﬁt@'ﬁmmplﬁnd)qpmﬂadﬁt&n(ﬂm101259@9'{&ﬁﬁhhcﬂ)ielmﬂl\dsﬁﬂ(%% F}ﬁb’ig,
extract wi t OAC. organi c | ayer rine
and dry vmlbiq“ Qq]%fﬁ&@?r&'l?d’g Eﬁ&ﬁ&é@ﬁ mfy), dggaéﬁlé“r @P‘%@é‘ rﬁ\{\‘déH‘F%l‘Faref““Y
chr onat ograahs)anl flusipwas N, 1§d&9PnEm H%}&&&a&d‘ S’ﬁgozpﬁ’ﬁrﬁl'nﬂl) biiEa 3 M
am de (61) as agyel | ow solid 722ng, 111 N 400 MHz, 'CDC13

: 3 69 (s, BT« asf0ysglutign ()8.1reL.879- 012 as tige gactjos, rmzmce agagn @mﬁel
9
H J i 1? %5 (1?183)%mgzlu w‘?tgﬁi i rzthg ‘Z‘?A“r%%zf 41%}(‘1? 0%) Ef ﬁajétl ﬁ}t}%ﬁ% 5 4 8
(br.d, 1 3dlutidn betwedh Et©)Ac ai’ld@ﬂate(rland eixtratt thie se]m&tddz@qpedls'lzﬂ/e( tyvith £10Ac 69 ;

8.35 (br.s, 1 K.
2007/ 83551%?}9&%55 7B Pigtst g gyt with éf‘%epg’? AP S 0s R 6 et er
(7 6%2) ( 7|2)2msgta%nbd 3Amepkodutt by Ghirdtivg - rﬁai?)ch@ﬂﬁzotlﬁkbpy MlﬂéﬂéngHﬂﬂAﬁlz‘iy%tS)
o 1 r 1 O ure 1or a a enove sl ven
under redd8 rlé-gi-mt@-ﬁ}waylgéhl?ﬁitma%ayll-é%qna aeid mathi sterOB)as aslow seitdio
(1+1) .15Sepan ¢, 8844) € HAINEOUDO MBI@VCI?GIQB m— (@9&1)33 B E@@ Hyl sb4 ﬁ{rQA?H

Wash the conbined organic |ayer wt

Renove soMvehd Hahdek7 (Hebitleéd 3&%&9&:@5&@&11181, dms QH@), ?éé |(dﬁﬁlel \H, tffﬁ)?rﬁ Hz,

furth f t t 62
hs o 'yl | b dsHELRS 0 ) 8 RYER YAE TR STAH Sl 9 IEE IR EM (02) ¢
H);380(1§iJZ=H?,H2385(53 H: 6.30 (s, 2 H: 6.92 (d, 1 H, J—35
Hz); 7.14 (d, 1 H J = 3.8 Hz); 7.28 (td, 1 H = 7.6 Hz, J2 = 1.3

Hz); 7.39 (Step21(The faﬂoﬁri& tdactiohds dorik.iBakX) atmbsgire) D&sc(lm [52(3H¥itro< . 54
20  phenyl)-thiophen-2-yl]-acetic acid methyl ester (56) (3.15mg, 11.35mmol) in MeOH
" (225mL) and add Pd on carbon (10% (w/w) Pd content, 1.20g, 1.13mmol) followed by
NH4COzH (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



10(dd, 1 H J1 =7.8 Hz, J2 = 1.3 Hz); 7.69 (br.s, 1 H; 7.73 (dt, 1
H J, =7.3 H, .12 = 1.8 Hz); 7.89 (d, 1 H J=7.6 Hz); 8.53 (br. s,
1 H). Stepwd2077008¢12( The followi ng reaction is done in pEr/RMIYEILS
N2 at nosphere.) Dissol ve carboxylic agi d (62) (700nmg, 1.39mmol) in
anhydr ous dichl oronet hane (28.0nL), ¢ 8r the solution to -78C and add
dropwi se a 1M solution of BBr3 in dichloronmethane (8.5, 15

8|- 5\(/3V| ol )(57)32108g! n?,)rﬁagrelm sﬁlic}(tlHM/IR(MO()]MHznlCBCh):m @nyHXRB B (s,

slowly warm ng up.fo | Llonal_ 4 reacti-on to
oG, add di Bk slidel B At HecRor SRR AR T B B L oy R SR T R,
Separ at e }-@?.9%2,862% (UrRY £H, 32Y, EPIEY; 20D é‘B’ ILHL,YBS3 Biklzy, 1 0MCL. H)Mes .7tHR.
conbi ned organi ¢ layer with brine and dry with Na2SO4. Renove sol vent
under reduced pressure and purify crude product by preparative RP
HPLC (gradient, water/CH3CN 95:5 20 to 5:95) to obtain
(5-{2-;(2§X_ﬁ'ﬂﬁg.}'ri hydr oxy- bi Pheny1- 3- car bonyl yam nopphenyl | -

t hi ophen-2-yl)-acetic acid (63) (146ng, 22% as a beige solid. | HNWR
(400 MHz, CD30D) 3.85 (s, 2 H; 6.02 (s, 2 H; 6.97 (d, 1 H J= 3.5
Hz); 7.18 (d, 1 H J= 3.5 Hz); 7.35 (td, 1 H =7.6 Hz, J2 = 1.3 Hz);
7.42 (td, 1 H Ji =7.6 Hz, J2 =1.5 Hz%; 7.50 (t, 1 H J=7.7 Hz);
7.61 (br.2Meahyhs- #=[(2°.4 Cetiihydroxyobiphenyli3-carbppyl)-ammopphenyl} -fuyangds
(br.s, 1 tixrbox3fc atMD(QY)REBB112PCT/ EP2006/ 009153 - 48 - EXAMPLE 5
(5-{242-(2, 4, 6-Tri hydroxy- Phenyl) - acet yl aniLnOl - pheny1}-t hi ophen-2-y1)
-acetic acid (25) REV989, DU27 SCHEME 15 5 '

(5-{242-( $ ﬁfgﬁﬁii hydr oxy- Pherw ) - acet ylam nOkphenzﬁl}-t hi ophen- 2-yl) -
acetic amg I's made starting fromthe am neccf 4) and carboxylic
acid chloride (14) according to dype~procedur cribed in steps Ito
3 of EXAMPMeOX t 0 obtain
(5-{242- (2, 4, 6-x1x.i hydr oxypheny 2 % nyl}-thi oPhen-2-yl)-a
[ [ 16% Qe TVRD olid. 1HNWMR (400
: 2 - D. 1); 6.67 (d, 1
H J= 3.3 Hz); 6.34 1 H J=ppisheHz); 7.14 (t, 2 7.3 Hz);
7.31-7.37 (m 211); 8726MNfd, 1 H J= 8.6 Hz). HN MeQ

COH COH Q O OMe

= = / MeO gq
0] / O
O 0
HN MeQ HN HO
LiOH 1) BBrg
e e —_—
e e D

MHz, CD30D):

10

Step 1: AB438 (The following reaction is done in an anhydrous N; atmosphere.)
Dissolve the aniline (54) (150mg, 0.65mmol) in anhydrous dichloromethane (10.0mL), add
15 anhydrous pyridine (1.7mL}) and the carboxylic acid chloride (51) (218mg, 0.71mmol). Stir
the reaction mixture for 20h at rt. Pour the reaction mixture into ice cooled 1M aqu. HCI,

extract with EtOAc (3x), wash the combined organic layer with water and brine and dry



EXAMPLE 6
5-{2-[(2",4",6" -trihydroxy-bi phenyl- 3-carbonyl)-am nol - pheny1} -t hi oph

ene- 2- car beyyyddofosbPraaci d (26) REVO71, LE37 SCHEME 16 <
2007/ 039112PCT/ EP2006/ 009153 - 49 - Crttretdolao1s¥O

5-12-[(2',4",6' -trihydroxy-bi phenyl- 34éar bony1) - am nol - pheny1} -t hi oph-
ene- 2-carboxylic acid (26) is made starting fromamne (47) and
car boxyl |\ﬁ1ﬂﬁNhﬁO§J‘FL@ﬁ'}/ e dbﬁ]:)edaxmbrpdédmgt hymrtﬂmatbﬁ@ﬂéﬂiwh@nmmhbed

above in st 4

Db ot oxGiEh B AC L EorlgfFs T ot 1 SRR oPul hf a2yl sold,
aci d ( 26)(95141@@%)2%@211@(40% MHQP@]))CE}S 2663\/(/§LI3'EIQ) oY @, 6 MM (s40H); m&s
CD30D): 6.

7 46- 7. 53(s,(3nH) ﬂa)(s %HB@ §ids, i H) H 4617 5;(“7, )912 51&5»12‘1‘ uhzﬁf” }iig —254;@3
D%?(_gz—}_q h =1.4Hz); 7.96 (br.s, 1 H.
hE)(ﬁi\_/i):DLQEil’fg g )[ ( g‘ }% (gl t}él hydr oxy- bi pheny1l- 3-car bonyl) am no]
'pe”y e 27 Xl Chle! &t {} B itMHPEINE
(5-{3-[ (Z§t gsél‘t l%l cf’rgexgj b‘%ﬁﬁgs 1@21%%3_% gm nol - phe % t h| op
henb2 y|0 (amm)mnaaddnm mQHﬁd@pIs,th'ﬂmm@) Sﬁlomeammen(rgﬂtyr ap24h at 1t.
carboxylic acid hIor| 1 accordln the
above 1 n Kgapes spiyegt n BESSHt 58 phdiigh FeRI S RIS BRRR LiCF M
HCl . Separate the aqueous layer and extract 3 times with EtOAc. Wash the combined
10 organic layer with water and brine and dry with Na;SO4. Remove solvent under reduced
pressure and dry the residue without further purification in oil pump vacuum to obtain
crude product (59) as a beige solid (68mg, 99%.). 'H NMR (400 MHz, DMSO-dg): 2.59 (s,
3 H); 3.67 (s, 6 H); 3.83 (s, 3 H); 6.34 (s, 2H); 6.99 (s, 1 H); 7.38 (br.d, 1 H, J= 7.6 Hz);
748 (t, 1 H, 7.7 Bz); 7.67 (d, 2 H, J= 8.8 Hz); 7.77 (br.s, 1 H); 7.81-7.87 (m, 3 H); 10.29
15 s, 1 H); 12.60 (br.s, 1 H).

Step 3: AB440 (The following reaction is done in an anhydrous Ny atmosphere.)

Suspend carboxylic acid (59) (65mg, 0.13mmol) in anhydrous dichloromethane (2.7mL)
and anhydrous 1,2-dichloroethane (2.0mL), cool the solution to ~78°C and add dropwise a
1M solution of BBr; in dichloromethane (800pL, 0.80mmol). Stir the reaction mixture for

20  10min at —78°C and afier slowly warming up for adﬂiﬁonal 4h at rt. Cool reaction mixture
to 0°C, add dropwise water and dichloromethane followed by EtOAc. Separate the aqueous
layer and extract 3 times with EtOAc. Wash the combined organic layer with brine and dry
with Na,S04. Remove solvent under reduced pressure and purify crude product by
preparative RP HPLC (gradient, water/CHaCN 95:5 to 5:95) to obtain 2-Methyl-5-{4-

25 [(2°,4,6'-trihydroxy-biphenyl-3-carbonyl)-amino]-phenyl } -furan-3 -carboxylic acid (60)
(11mg, 19%) as a yellow solid. 'H NMR (400 MHz, CD;0D): 2.68 (s, 3 H); 6.03 (s, 2 H);
6.95 (s, 1 H); 7.52 (t, 1 H,/=7.7Hz); 7.61 (dt, 1 H,J/; = 7.6 Hz, 2, =13 Hz) 7.71(d,
2 H,J=%8.8 Hz); 7.81 (d, 2 H, J=8.8 Hz); 7.83 (dt, 1 H,J; = 8.1 Hz, /, = 1.4 Hz), 7.95 (¢,
1 H,J/=15Hz).

30



20

tri hydroxy- bi phenyl- 3-carbonyl) - am nol - phenyl } -t hi ophen-2-y1)-acetic
acid (64) GiEhs¥q@ver 3 steps) as a brown solid. Il pdMAkA6DoMsE
CDB0D): 3.88 (s, 2 H); 6.03 (s, 211); ,6.97 (d, 1 H J= 3.5 Hz); 7.29
(d, 1 H J=3.8 Hz); 7.36-7.44 (m 2 7.53 (t, 1 H J=7.7 Hz);
7.61 (dt, 1 H 11= 7.6 Hz, J2 = 1.4 Hz); 7.66 (dt, 1 H J = 7.3 Hz,
WO 2007/ G304AMPPER EP2006/ 009153 - 50 - 1.8 Hz),;: 7.85 (dt 1 H, =
7.8 Hz, J2 = 1.5 Hz); 7.96 (t, 1 H J= 1.5 Hz); 8.05 (br.s, 1 H.
EXAMPLE 8 5 2',4',6"'-Tri hydroxy- bi phenyl - 3-carboxylic acid

(2 thi ophen- 2-yl - phenyl ) -am de (65) REV965, AB437 10

, 6L i X nyle3 hoxyl i - o i
(2 th| opl{érﬁé?%/gléﬁggﬂ&‘ﬁgéﬁbﬁgg@g%g hﬂ%g@ir@ glrl%nl thm (l)l%1 ar#)naecet(cSS)
and carb hl ori de (51) according to the pr ocedure
descrléaed above in steps 1 and 3 of EXAMPLE 4 to obtain

2', Trlgﬁdroxybl phenyl- 3-carboxylic acid 0
(2- th| oph%‘ﬁ'" §Mphenyl ) - ani de (65) 9% over 2 steps) 15°%
bei ge solid. 1H NWR (400 VHz, CD30 ; (s, 2 H,; 7.13 (dd,
1 =51, 32 7 ¥ t35H, J2=10

7.38 (dd, 1 b = vhodE omd.@1-7.48 (m 2 H; 7.50 ¢d,\1
H J= 7.6 Hf . ‘%4, 078 1o 2= 1.4 Hz) ong. p#gdd, 1‘§31
= 7.6 Hz, J2 NG, HZ); 7.73 T, THJIT = 7.8 He, | HY; A77

(dt, 1 H Jiag 8.1 Hz, .12 = 1.4 HBydme7 9o (¢, 1
EXAMPLE 9 2',4',6'..Trihydroxy-bi phenyl- 3-car box Ci
(3-trifluoromethyl - phenyl ) - ani de (66) REV961, 5 OMe

S
OH 7
oM RN C] |
&1 2) H20
0
MeO OMe 52 OH

Step 1: FR600 (The following reaction is done in an anhydrous Nz atmosphere.)

10 Dissolve the aniline (44) (823mg, 3.33mmol) in anhydrous dichloromethane (17.0mL), add
anhydrous pyridine (680uL, 8.33mmol) and the carboxylic acid chloride (51) (1.67g,
4.32mmol). Stir the reaction mixture for 20h at rt. Pour the reaction mixture into ice cooled
IM aqu. HCI, extract with EtOAc (3x), wash the combined organic layer with brine and
dry with Na;SO4. Purify crude product by preparative radial chromatography (silica gel

15 60PF, CyH/EtOAc 3+1) to obtain the amide (61) as a yellow solid (722mg, 41%). "
NMR (400 MHz, CDCl3): 3.69 (s, 6 H); 3.72(s,3 H); 3.80 (s, 2 H); 3.86 (s, 3 H); 6.21 (s,
2H);6.92 (d, | H,J=3.5Hz); 701 (d,  H,J =35 Hz); 7.14 (¢, i H,J=17.3 Hz); 7.36-
7.42 (m, 2 H); 7.44 (d, | H, J=7.8Hz ); 7.48 (br.d, 1 H,J = 7.6 Hz); 7.61 (br.d, 1 H,

7.3 Hz); 7.78 (br.s, 1 H); 8.35 (br.s, 1 H); 8.50 (d, 1 H, /= 8.3 Hz}.



V\p 2907{ 039112PCT/ EP2006/ 009153 -51 - SCHEME 19
2',4",6"-Tri hydroxy- bi phenyl- 3-carboxylic acid

(3-trifluo L henyl ) am de (66) i '
. i1 . I's made starting f
3-trifl uor%ﬁ@%‘%— pEenyI am ne and car ,gxyl ic acid ch?orlir(‘fjalzh?gofﬁo{)g&')lss

according to the procedure descri bed”above in st
eps 1 and 3 of
EXAMPLE 4 to obtain 2',4',6'-Tri hydroxy-bi phenyl-3-carboxylic acid

(3-tri ] uoggmsiindor nﬁem@ma@taqsr)qazzmmrmmnWmMéBN 2% blsé"da*éda

bei ge sol i CD3 .

J= a . 6 Hzl)N,[ aqu BI®H (7. OrgL;-? OQ]:mnql) 7Stp:|21%e rea’ctpgg Iy :Et’urel o{%OhJaZ %%&E{z‘a Qﬂvﬁu

g t8 le i:llc_r r_eLdtgzeﬂéses&.{; lé%dlpaﬁltltlign) resﬂueagét&&ﬂdito.&c hd 1 MHCT (Bi-ll)izSep@rgte_
EXAMPLE ]tﬁe aqueous layer and extract 3 times w1th EtOAc l_\qlash the corn'mnedS orgamclz_?ayer with

gEuL(%QS?Af b_rgg@-rll- ) d,r Y %pﬁe D6 sBveil BRBYducRibRUrdRIFARY theaddidue( 67)

I?,S[ Eni det?% ﬁgqu{ %ﬁ-}}%&%@hﬁ@ﬂp&mmgmw gbtainicrndp prSHEIPD) 3@ ¥allew7)

cgr boxy! |$Olld&7kfn€§1%ﬁfqt&el”(rg§§§{@§@% E?Fgl) ﬁé&%DG E)%g(c)igépg Je?sg? |(55ed
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solid, il %Nq/ﬁlg 985‘41—% Qg%ﬁ%)g@gg&s §H)27ﬁ(dtHH8I1H73Hsz=—I8H@)
¥ H J=7.8 Hz) 7.84

(t 2 H dzsg(dzllﬂzf)*'?'ﬁlm,%mﬂxsilﬂ) 8 01 (br d, 1 H J=8.3 Hz);

8.34 (br.s, 1 H. 5 The compounds referred to in the foll r} .SCHEME

6 are t hog&pc_p FRGOD (Eher follewing deactiomis doheinrarenhydipusiiaatmp ssolve

conpounds herein
carboxylic acid (62) (700mg, 1 .39mmol) in anhydrous dichioromethane (28. OmL), cool the

solution to —78°C and add dropwise a 1M solution of BBr; in dichloromethane (8.5mL,

{5  8.50mmol). Stir the reaction mixture for 10min at —78°C and after slowly warming up for
additional 4h at rt. Cool reaction mixture to 0°C, add dropwise water and dichloromethane
followed by EtOAc. Separate the aqueous layer and extract 3 times with EtOAc. Wash the
combined organic layer with brine and dry with Na;SQ4. Remove solvent under reduced
pressure and purify crude product by preparative RP HPLC (gradient, water/CH3;CN 95:5

20 to 5:95) to obtain (5-{2-[(2’,4’,6’—Trihydroxy-biphenyl—B—carbonyl)—amino]—phcnyl}-
thiophen-2-yl)-acetic acid (63) (146mg, 22%) as a beige solid. 'H NMR (400 MHz,
CD;0D) 3.85 (s, 2 H); 6.02(s,2H); 697 (d, 1 H,J=3.5Hz); 7.18 (d, 1 H,J=3.5 Hz);
735 (14, 1 H,J; = 7.6 Hz, J2 = 1.3 Hz); 7.42 (td, 1 B, J; = 7.6 Hz, J, = 1.5 H2); 7.50 (t,

1 H,J=17.7 Hz); 7.61 (br.d, 2 H, /= 7.6 Hz); 7.79 (br.d, 2 H, J=7.6 Hz); 7.93 (br.s, 1 H):

25

30



WO 2007/ 039112PCT/ EP2006/ 009153 - 54 - Sialyl Lewi s" Tyrosine Sulfate
Assay (sLer TSA): Conpounds of the present invention are assayed on
a nol ecul r their ability to inhibit the bindi p -,
or E-selec iolnz‘ﬁf((:ﬁs?mﬁ% c nol ecules to slLex and tyrosi nesgjl;(;ig‘%ﬂe%orﬁéﬁggil?ﬁaes
linked to a polyneric matrix as a PS 81 substitute. Selected

| C50-values are 5 determned. Mcrotiter plates are coated overnight
in carbo pffser pH9, 6 with goat anti human Fc I.nAB (10 ttg/ml).
After washing in assay buffer (25mM 4-(2-hydroxyethyl)-1-

pi per azi neet hanesul fonic acid (HEPES), 150nM NaCl, 1mM CaCl 2 pH7, 4)
and bl ocki ng (3% bovi ne serum al bumin (BSA) in assay buffer) plates

are incubated for 2h_at 37C with 10 _hu, P- Sel ecti n- i .

(0, 61/ 1M(Pd2i€2.MHe} r}hyﬂwgﬁlﬁﬁjﬁ%ﬁe%ﬁﬁ@e@ﬁ'é@’t"?iﬁ“l“gg@haﬁ%rg‘g‘@ 25
(0, 61nM REVRBG DUEFy 89ng/ nL) or human E- Sel ectin-1gG chinera (0, 61nM
respectively 131ng/nL). 51.1. BCHEMEeS -t yrosi ne sul fate

pol yacryl am de (1ng/ ml) carrying 15% sLex#010% Tyrosi ne-sul fate and
5% biotin is conplexed with 20111 Streptavi T riPer oxi dase sol ution
(1ng/ m) and 25121 assay buffer w thout Ca® 2. For use in the assay,
15 the ligand conplex is diluted 1:10000 in faSsay buffer and further
diluted 1:1 with varying anounts of conpoun® n assay buffer incl.
29OVMB0. This mxture is added to the welld precoated with E- or
P-selectin. After incubation for 2h @;qo | s are washed for six
times with in assay buffer incl. 0,005%]Pol get hyl enesor bi t an

nonol aurate ( TWEEN 20), devel oped f wth 241.1

3,3 ,5,5 -tetranet hyl benzi di ne ( TN&) r. 20 substrate sol ution and
stopped with 20111 1M 112504. Bdifhd 5LeX™ Tyrosine sulfate |igand
conplex is determ ned by neasuring oﬁi cal density at 450nmvs. 620nm

Gor many), . GREGUHCE 4 Ty Gor by peaoe A G Hi R S Bagelk Fig 39
Compound  {GRieeasigtlee®érh fd Rt CRD) aid Sebeoflic ncidihlotide (14) Setoeding 1o thpAN]
ol s arm;gcgdSU?é) described in steps 1 to 3 of EXAMPLE 1 to obtain (5-{2-[2-(2,4,6-Trihydroxy-
phcnyl)—acetylamino]-phenyI}-thjophen-2-yl)-acetic acid (25) (25mg, 16% over 3 steps) as
10 abrown solid. "H NMR (400 MHz, CD;OD): 3.58 (s, 2 H); 3.88(s,2 H); 5.88 (s, 2 H);
6.67(d, 1 H,J=3.3 Hz); 6.84 (d, 1 H,/=33Hz); 7.14 (1, 1 H,J=17.3 Hz); 7.31-7.37 (m,

2 H); 8.26 (4, 1 H, J= 8.6 Hz).

EXAMPLE 6

5-{2—[(2’,4’,6’—trihydr0xy-biphenyl—3-ca:bonyl)-amino]-phenyl}—thiophene-Z-carboxylic
15  acid (26) REV971, LE37

SCHEME 16 oH

S A
O
(L
HO OH

26

pru



35.0 >500 18 41.2 37.1 35.1 19 12.4 20.7 22.1 W :
2007/ 039112PCT/ EP2006/ 009153 - 55 - Results from sLOTSA: | C50 Data

for E-/ P- k"%@?ﬁ%’?ﬁ%l n Conpound |1 C50 E-Selectin [pM | %&/ﬁﬂ?{ﬁs!’oﬁﬁtﬁ n

[PM | GCso DI M 25 .49

5-{2-[(2’,4’,6’-trihydroxy-biphenyl-3-carbonyl)-amino]-phenyl} -thiophene-2-carboxylic
acid (26) is made starting from amine (47) and carboxylic acid chloride (51) according to
the procedure described above in steps 1 to 3 of EXAMPLE 4 to obtain 5-{2-[(2’,4°,6’-

5  trihydroxy-biphenyl-3-carbonyl)-amino]-phenyl}-thiophene-2-carboxylic acid (26) (44mg,
22% over 3 steps) as a white solid. "H NMR (400 MHz, CD30D): 6.02 (s, 2 H); 7.32-7.36
(m, 1 H); 7.41 (t, 1 H,J= 7.6 Hz); 7.46-7.53 (m, 2 H); 7.62 (dt, 1 H, J; = 7.6 Hz,
J=1.3 Hz); 7.65-7.73 (m, 3 H); 7.80 (dt, 1 H, J; = 8.1 Hz, J = 1.4 Hz); 7.96 (br.s, 1 H).

10 EXAMPLE7

(5-{3-[(2’.4°,6’-trihydroxy-biphenyl-3-carbonyl)-amino]-phenyl} -thiophen-2-yl)-acetic
acid (64) REV996, KM7

SCHEME 17

&
N
(L, !
HO OH
64 s
— O
OH

(5-{3-[(2’ 4’ ,6’-trihydroxy-biphenyl-3-carbonyl)-amino]-phenyl}-thiophen-2-yl)-acetic
acid (64) is made starting from amine (57) and carboxylic acid chloride (51) according to
the procedure described above in steps 1 to 3 of EXAMPLE 4 to obtain (5-{3-[(2°,4°,6’-

20  trthydroxy-biphenyl-3-carbonyl)-amino]-phenyl}-thiophen-2-yl)-acetic acid (64) (3mg, 4%
over 3 steps) as a brown solid. 'H NMR (400 MHz, CD10D): 3.88 (s, 2 H); 6.03 (s, 2 H);
6.97(d, 1 H,J=3.5Hz); 7.29 (d, 1 H,J= 3.8 Hz); 7.36-7.44 (m, 2 H) 7.53 (t, 1 H,
J=17.7Hz); 761 (dt,1 H,J, =7.6 Hz, /, = 1.4 Hz); 7.66 (dt, 1 H,J; =7.3 Hz,
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-50-

J, =18 Hz), 7.85 (dt, | H, J; = 7.8 Hz, Jo = 1.5 Hz); 7.96 (t, 1 H, J=1.5 Hz); 8.05 (brs,
1 H).

EXAMPLE 8

2°,4,6’-Trihydroxy-biphenyl-3-carboxylic acid (2-thiophen-2-yl-phenyl)-amide (65)
REV965, AB437

SCHEME 18 —=

]
l"” QL
HO OH

65

ZI

-

2’4’6’ -Trihydroxy-biphenyl-3-carboxylic acid (2-thiophen-2-yl-phenyl}-amide (65) is
made starting from amine (55) and carboxylic acid chloride (51) according to the
procedure described above in steps 1 and 3 of EXAMPLE 4 to obtain 2°,4’,6-Trihydroxy-
biphenyl-3-carboxylic acid (2-thiophen-2-yl-phenyl)-amide (65) (12mg, 9% over 2 steps)
as a beige solid. '"H NMR (400 MHz, CD;0D): 6.02 (s, 2 H); 7.13 (dd, 1 H, J; =5.1 Hz,
J=3.8Hz);735(dd, 1 H, ./, =3.5 Hz, /»,=1.0Hz); 7.38 (dd, 1 H, J; = 7.6 Hz,

J;=1.3 Hz); 7.41-7.48 (m, 2 H); 7.50 (d, 1 H, J=7.6 Hz); 7.61 (dt, l H,J; = 7.8 Hz,
J2=1.4Hz);7.64 (dd, 1 H,J; =7.6 Hz, .= 1.5Hz); 7.73 (dd, 1 H, J, = 7.8 Hz,
J2=13Hz);7.77 (dt, 1 H,/1=8.1 Hz, ,= 1.4 Hz); 7.92 (t, 1 H,J= 1.5 Hz).

EXAMPLE 9

2’ 4’,6°-Trihydroxy-biphenyl-3-carboxylic acid (3-trifluoromethyl-phenyl)-amide (66)
REV961, DUI1S5



65 28.1 8.2 15.5 67 27.3 23.3 25.2 Flow Chanber Assay / Cell
Adhesi on and Rolling under Flow Conditions 5 To assess the

capability_of conpounds to inhibit cell binding under 1
conditi ons"?%%”%@ﬂ%g the flowin a blood vessel, fl owd%(@g%g?mggslgzéys
addressing/ testing binding of HL.-60 téltis / various cell lines to
P-selectin, L-selectin and E-selectin chineric nol ecules are
perfornmed. Cell attachnerS8CHENME 191 ow conditions are determ ned using
a parallel flow chanber 10 system A 35nm pol ystyrene culture dish is
coated for 1 hour at roomtenpggat i th coating buffer (50m M
tris-(hydroxynethyl) am nonethane [ ¢r (Mris), 1GOFinM NaCl, 2 inM
CaCl2; pH 7,4) containing hurpeisE APy S gG chinmera at
concentrations of 2,5pg/nml o d el yF After renoval
of the coating solution nep”speci *pba bi nding skt’es are bl ocked for an
additional hour with 1% BSA i né&oati ng buffer at room 15 tenperature.
After washing with assay buffer ("Roswell Park Menorial Institute
1640" (RPM 1640) + 10nM HEPES) the dish is fitted into a parall el
pl ate | am nar flow chanber

27,4°,6’-Trihydroxy-biphenyl-3-carboxylic acid (3-trifluoromethyl-phenyl}-amide (66) is

made starting from 3-trifluoromethyl-phenylamine and carboxylic acid chloride (51)

5  according to the procedure described above in steps 1 and 3 of EXAMPLE 4 to obtain
2’,4°,6’-Trihydroxy-biphenyl-3-carboxylic acid (3 -triﬂuoromethyl-phenylj-amide (66)
(54mg, 54% over 2 steps) as a beige solid. 'H NMR (400 MHz, CD;0D): 6.02 (s, 2 H);
7.45 (br.d, 1 H,J=7.6 Hz); 7.53 (t, 1 H,/="7.7 Hz); 7.58 (t, 1 H, J= 8.0 Hz); 7.62 (dt,

1 H,Jy=7.8Hz,J; =14 Hz); 7.85(ddd, 1 H, J= 7.8 Hz, /, = 1.8 Hz, J;= 1.3 Hz); 7.95-
10 7.99 (m, 2 H); 8.21 (br.s, 1 H).

EXAMPLE 10

3-[(2°,4°,6’-Trihydroxy-biphenyl-3-carbonyl)-amino]-benzoic acid (67) REV1007, LE80

15
SCHEME 20

Ol
OH
0 s
HO OH

67

ZT

3-[(2’,4’,6’-Trihydroxy-biphenyl-3-carbonyl)-amino]-benzoic acid (67) is made starting

from 3-Amino-benzoic acid methyl ester and carboxylic acid chioride (51) accord‘ing to the
20  procedure described above in steps 1 to 3 of EXAMPLE 3 to obtain 3-[(2°,4",6’-

Trihydroxy-biphenyi-3-carbonyl)-amino]-benzoic acid (67) (22mg, 14% over 3 steps) as



(sold from d ycotech, Rockville, MD) and nounted on an inverted
phase-contrast mcroscope (sold from A ynpus, Hanburg, Gernmany)
equi pped w canera (JVCO) that is connected to fﬁmqj £ Ng
a peri stamdgz“gﬁ"%ﬁﬁsm d fromlsmatec, Wertheim 20 Nbﬁ%‘fﬁp, I508S
Germany) the re-circulating systemi s'%ui | ibrated with assay buffer
contai ning WD 2007/039112PCT/ EP2006/ 009153 - 56 - 12511M conpound
or vehi cl en 6fniHielsolkIVEBRMRG2D0 Bzl CD;OD):®@02 (50 b);a7.88 adied @ ¢ 1Y),
chamber and allowed to distribute for 2 ninutes at_a high flow rate.
The 11 ow Ptk i 8 Vmeh8 Sz bels@acs biul T/’ &2 (o oy 2 eHHEY d6sHRsar
of 1 dynejgnPg o1 W:-dCP 15 SAUEDEES 84 (B, hQy. power fields are
digitally recorded after 5 m nutes continuous flow. The percentage of
5 inhibition is calculated fromthe nean nunber of cells per field
- that attached to the coated dish surface in the presence versus
absence o j | . ta from Flow
Cnamber AdLEoRBLRs Rirefha Jod PRERERIn HATEMEThE R bl Bt
rati os of agthephdtioulbsly predérredanppomeishedtin/i ded by % inhibition of
bi nosi anbse. 10MJ Conpound E-Selectin (Ratio] P-Selectin [Ratio] 18
19 3.80 1.07



3.75 1.27 Conpound E-Selectin [Ratio] P-Selectin [Ratio] 25 0.94
1.65 26 1.11 0.77 60 1.05 0.99 63 1.23 0.87

WO 2007/039112 PCT/EP2006/009153
-53-
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64 1.06 1.23 65 1.13 0.99 66 1.47 1.19 67 0.79 0.95 -57- CLAIMs: 1. A
chem cal compound of the forrmula (I)

WO 2007/039112 PCT/EP2006/009153
-54 -

Sialyl Lewis® Tyrosine Sulfate Assay (sLe* TSA):

Compounds of the present invention are assayed on a molecular level for their ability to
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

5 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, ImM CaCl; pH7,4) and blocking
(3% bovine serum albumin (BSA) in assay buffer) plates are incubated for 2h at 37°C with
10 human P-Selectin-IgG-chimera (0,61nM respectively 150ng/mlL) or human L-Selectin-
IgG-chimera (0,61nM respectively 89ng/mL) or human E-Selectin-IgG-chimera (0,6 1nM
respectively 131ng/mL). 5ul of sLe® -tyrosine sulfate polyacrylamide (1mg/ml) carrying
15% sLe*, 10% Tyrosine-sulfate and 5% biotin is complexed with 20ul Streptavidin-
Peroxidase solution (1mg/ml) and 25pl assay buffer without CaCl,. For use in the assay,
15 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,
20  substrate solution and stopped with 20ul 1M H2$d4. 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).

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

Compound iCs0 E-Selectin [uM]FCm P-Selectin [UM]ICs; L-Selectin [uM]
Bimosiamose P500 95.0 >500

18 41.2 137.1 35.1

19 12.4 20.7 22.1

25



wherein the synbols and substituents have the follow ng neaning - X- =

(b) V\,herein"ring" IS and vvitthbeilng Ha ECE CF3, F, d,

, | -13  NH2, NHAl kyl, NHAryl, NHAcyl and k =
-58 T beu?‘?’ PO 11 F1 yp 0, >1/ 2, -Yy(a) with g“ﬂ‘é‘f%@“ﬁ”&?
1, R2 bei ng CO2H, CORAl kyl, CORAS¥t, COPNEL2, CORAral kyl, SOBH,
S2NH2, PO(OH)2, 1-Htetrazolyl-, CHO, COCH3, CH2OH, NH2, NHAI kyl,
NCAI kyl ) Al frRisB e 1SR 9CEPDa @ or E./ I L-S¥lectih . CH3, CH2CH3, CN, CF3
R3 i ndependentTy from RZ berhg H,_ CH3, CFDCHS. CF3, F, O, Br, I. ON

NO2 and
CF3, F, d,

Br, 1|,

R4 i ndependently from R2 and R3 being H, CHB CHZCHB,

CN, N2, R2 R5 being H N2, CF3, F, d,

Br, 1|,

CN, CH3,
being 0, 1,
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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 are determined using a parallel flow chamber
system. A 35mm polystyrene culture dish is coated for 1 hour at room temperature with
coating buffer (50mM tris-(hydroxymethyl) aminomethane buffer (Tris), 150 mM NacCl, 2
mM CaCly; pH 7,4) containing human E- or P-selectin-IgG chimera at concentrations of
2,5pg/ml or 10pug/ml, respectively. After removal of the coating solution non specific
binding sites are blocked for an additional hour with 1% BSA in coating buffer at room
temperature. After washing with assay buffer (“Roswell Park Memorial Institute 16407
(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 peristaltic pump (sold from Ismatec, Wertheim-

Mondfeld, Germany) the re-circulating system is equilibrated with assay buffer containing



in case that
SH, (e)

-W is cis-CH=CH or

wtht being 0, 1, 2

Kwith K= NH, Nwe, 0, S (v) or ag
i dentified conpounds of 7¢

salt , ester

above

-59- (1)

153

trans-CH=CH, R2 nust not be NH2 or
R7 independently from R2
[ N&o , O, Br, I, CN, CH3, OCH3, SH (iVcrkbloods
o o har maceuti cal |y acceptabl e
hula (1). or am de of the

R2

125uM compound or vehicle control (DMSO0). 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/cm? . Video sequences of 10 low

power fields are digitally recorded after 5 minutes continuous flow. The percentage of

5  inhibition is calculated from the mean number of cells per field that attached to the coated

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,

10 w

Compound E-Salectin P-Selectin
[Ratio] [Ratia]
18 0.80 1.07
119 0.75 1.27
ompound -Selectin P-Selectin
[Ratio] [Ratio]

25 0.94 1.65
26 1.11 0.77
60 1.05 0.99
63 1.23 0.87
64 1.06 1.23
65 1.13 0.99
656 1.47 1.19
67 0.79 0.95




The chem cal conpound of claim'l, wherein the conmpound is defined by

formula (1) OH Il wherein -X - is X (b) and -Y is as defined in
claiml. -60- The chem cal conpound of claimformulas (A or (B)
OHOH 1, wherein the conpound is defined by wherein -X - and -
are as defined in claim1 and wherein -X"- is and wherein -Y is
-57-
CLAIMS:

A chemical compound of the formula (1)

wherein “ring” is

R‘i
s

P

and with R" being H, NO;, CF3, F, CI, Br, I, CN, Cls, NHz, NHAIkyl, NHAryl
NHAcyl andk = 0, 1 |

,(©)

@



if (N 1-1/8 wherein all indices, synbols and substituents are as
defined in claim1. 4. The chem cal conpound of claim1, wherein the

conpound is defined by fornmula (C) OH__wherein -X'- is -61- and
wherein -Y' is wherein all indices, '§§Trbo| s, and substituents are as

defined in claim1. 5. The chem cal .conpound of claim1l, wherein the
conmpound is defined by fornula (D) Ytr HOOP-1 wherein -r- is
T being O, S or [HH:p=0, 1, 2,

...Y:
(a)
Q3 Wt
;f B,:.mﬁf’
AR A
“HNE \.—:m;\Rb

with s being 0 or 1,
2 .

. R? being CO,H, CQzAlkyl, COAMNV, CONH,, COzAralkyl, SO3H, SONH.,
PO(OHY),, 1-H-tetrazolyi-, CHO, COCHys, CH.0OH, NH,, NHAlkyl, N(AlkyhAlkyl', OCHs,
CH.OCH,, SH, F, CI, Br, | CHs, CH2CH3, CN, CF;

3,
R independently from R? being H, GH,, CHyCHs, CFy, F, CI, Br, §, CN, NO, and
4 .

R independently from R? and R® being H, CHa, CHyCHs,, CFs, F, Cl, Br, I, CN
NO., R?

R°® being H, NO,, CF3, F, Cl, Br, I, CN, CH;, OCHj, SH, NH,

and -W- = -(CHy-),, cis-CH=CH- or trans-GH=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:

(e)

withtbeing 0, 1, 2

e :l



and -Y" is with RO being CO2H, CQal kyl, CQRaryl, CO2NHZ,
C2ar al kyl , CH2SO03H, CH2SO02NH2, CH2PO(OH)2, 1-Htetrazolyl, CHO
COCH3, CH20H, CH2NH2, CH2NHal kyl, CH2N(al kyl)al kyl', CH20OCH3, CH2SH,
wherein all indices, synmbols and subs®rtuents are as defined in claim
1. -62- (1) as defined in claim1l and at |east one cosnetically

tol erabl e conponent. 8. A dernmatol oai cal conposition conprising at

| east one conpqund of formula (1) as defined in claim1l and at | east
one der mat ol ogi idal y tol erabl e commonent. conpound of claim1 and a
pharmaceutical ly acceptabl e excipient. 10. A pharnmaceuti cal
conposition conprising.at |east one chem cal conpound of claim?2 and
a pharmaceutically table excipient. 11.A pharnmaceutical '
conposi tion conprifi ng-=afy1 east one chem cal conpound of claim3 and
a pharmaceuti cét, >6€pt abl e exci pient. A pharmaceutical conposition
conprising at | east one chem cal conpound of claim4 and a

phar maceutical | y acceptabl e exci pient. 13. A pharnaceuti cal

conposition ¢ § Syl ne i C onpound_of claim5 and
a phar maceut i ﬁﬁ@eﬁgﬁg%ﬁya@ﬁﬁé@% é’ﬁﬁalm &l‘-& EVCh B 1N, CHs, OCHs, SH,
~ NH;y, :

(iv)

2 ffj{ AL
5K Yk
with K=NH, NMe, O, S
(v)
B . 2:2? ‘ H?
2 Mg y " G R2
?""{%E o & Loy R Ef"’*q ‘af{ T
o % KHJ 2 ﬁ “ EJN .

ora pharmaceutically acceptable sélt

. " »ester  oramide of the above
identified compounds of formula (D.

2. The chemical compound of claim 1, wherein the compound is

defined by formula

(N

D ‘
HE T N
b

wherein -X- is X (b) and -Y is as defined in claim 1.
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3. The chemical compound of claim
formulas (A) or (B)

QH QK
 ae” ol HO 0N
& =]

wherein _X'-and -Y are as defined in claim 1 and wherein X" is

1, wherein the compound js defined by

wherein alf indices, symbols and substituents are as defined in claim 1.

The chemical compound of claim 1 » Wherein the compound |
: s
defined by formula (C)

O

o
WO OH

o

)
Tl

wherein -X"- is

|
' O

G
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and wherein -Y' g

wherein all indices, symbols, and substituents are as defined in claim 1.

% The chemical compound of claim 1. wherein the compound is defined by

formula (D)
_ GH
HO™ O
&

and -Y" is

with R® being CO,H, COzalkyl, COqaryl, COsNH;, COoaralkyl, CHSO3H,
CH2S0,NH,, CHaPO(OH),, 1-H-tetrazolyl, CHO, COGH;, CH,OH, CHaNH;,
CHyNHalkyl, CHzN(alkyl)alkyl', CH,OCHs,, CHySH,

wherein all indices, symbols and substituents are as defined in claim 1.
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7. A cosmetic Composition Comprisin
() as defined in clai

& Tormulg
M 1and at .’least one cosmetica”y tolerabje Component.
8. tological composiy
A dermaiological Composition COMprising at laag; @ne compound of formuia
(1) as defined in claim 1 ang g¢ least on

9. Apharmace

10. A pharmaceutica] composition comprising at least one chemical

COMpound of claim 2 and a pharmaceuticaf!y acceptable excipient,

O

A pharmaceuticai somposition Comprising at least one chemical
compound of claim 5 angd a pharmaceuticaiiy acceptable excipient.



