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invention relates to new therapeutically active
conpounds and pharmaceutically acceptable salts and
esters thereof. The invention also relates to

phar maceuti cal conpositions containing these conpounds
as active ingredients. The 10 conpounds of the

I nyve nhi hito 2+ exc

YRR e B G BTt MO TG A PRI s 20 Gen svsran
exchange nechanismis one of the ion transport

mechani snms that re- 15 gulate the concentration of
sodi um and calciumions in the cells. Conpounds which
sel ectively inhibit Na+/ Ca2+ exchange nmechani sm and

t her elfiecimiealdield overl oad of Ca2+ in cells are

regarded useful in preventing the cell injury
mechani sm of cardiac nuscle and the Iike after

i schenfibe paesentrispentionstletes tuen thespsulicndly agiee epsepqynds and
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operation of coronary artery or organ transplantation

and arrhythm as. Conpounds capabl e of inhibiting Na

| Ca2+ Baxkfranndobthstimrentiave been 25 descri bed earlier

e.g. in patent publications WO 97/09306, EP 0978506,

EP 1031556, , JP 11049752 and JP 11302235. Sunmary of

the | NeHE4 oexchonga mpehanisovisiae af thedemtransaert senepanipas that re-

C%uhgtg fﬁ@@oﬁce(r#u)aueﬁ of éddlulﬁ raﬁd Qﬁﬁﬁﬁrﬁ%h@fd the cﬂ%t @Bhpounds which

tors.o 2+ exchan e mac r}]&* are
palectivaly abilit Nge(fim exphange mechan M%theé@ad of
V?ZQQMIQ @k 8darféel ﬁdﬁiﬁgﬁ)ﬁf&@&%ﬂh&e Zellhgure engebaisla do@ Eardlac
t he rese nt.i on _have represent e
Rt F7 llk? ag is mf_c%andF@pe %@ no$u§1 §Q r&p as gre(gse%ﬁl e.g.
in the treatment of ischemic diseases such as heart diseases, ischemic cerebral
diseases, ischemic renal diseases and in the protection of cells during thrombolytic
therapy, angioplasty, bypass operation of coronary artery or organ transplantation and

arrhythmias.

Compounds capable of inhibiting Na'/Ca®" exchange system have been
described earlier e.g. in patent publications WO 97/09306, EP 0978506, EP 1031556,
JP 11049752 and JP 11302235.

Summary of the invention
It has now been found that compounds of formula (I) or (I} are particularly

potent inhibitors of Na'/Ca?* exchange mechanism and are particularly useful in the
treatment of arrhythmias.



OYz~ Y Y\ /NN (I) RR (Il') Rt 5 wherein Xis
-0-, -CH2- or -C(O-; Zis -CHR12- or a valence bond;

wO2008/063092-, -C(O -, CHORL3)-, -0-, -S-; 10 prowFew/000011
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that in case Zis a valence bond, Yis not C(O; the
dashed line represents an optional double bond in
which case Zis -CR12- and Y2s -CH2-, -C(O- or
CH(OR10)- (in formula Il) or -CH (in formula I); 15
R2 and R3 are independently H, |ower alkyl, |ower

al koxyphechidpouitt! dF@RNpresentin¥entida have @nttoxyrepresented by
roup of fgﬁ)r_mla (Ella) N 0O\ R4 (Illa) 20 RL is H,
%Rﬂn, Ha(B@eD: - coNH2, - COOR15, - CH2NR15R18, NHC( O) R5,
NHCH2R5, NHR20, NR21R22, NHC(NH) NHCH3 or, in case the
conpound is of formula (I1) wherein the optional
doubl e bond exists or in case R2_or R3 is benzyl oxy
or a grduyp of forrmula (Ella) or Ry case the pyridi ne

ring of Per~ula (1) or (Il) is aXaghed to the oxygen
atompg a‘ or 5-position, RR] be - NO2
NRL6RT7; ‘25 R4 i X% . hal ogem 5,

- CH2NR15R18, R16 ANHC(O) R5 or - NHC( 3 AC
2004/ 063191 PCH 000 3 R5 is

substituted with ' 1-3 subst'tu;hlts sel ected from t he\ /N
group consisting of hal ogen~am no and hydroxy, or

car boxyal kyl, in x\/ni ch the agjkyl portion is (i R1
optionally substﬁ uted with 1-3 substituents s)el ect ed
fromthe group consisting of hal ogen, am no and

hydr OWﬂereihCHRGNWRS or one of the follow ng groups 5

RIO RO
X is -O-, -CH,- or -C(0)-;

Z is —CHR ;- or a valence bond;

Y is -CHj-, -C(0O)-, CH(OR13)-, -O-, -S-;

provided that in case Z is a valence bond, Y is not C(O);

the dashed line represents an optional double bond in which case Z is —CRy»-
and Y is

-CHs,-, -C(O)- or CH(OR)- (in formula II) or

-CH- (in formula I);

R, and R; are independently H, lower alkyl, lower alkoxy, -NO;, halogen,
-CF3, -OH, benzyloxy or a group of formula (Illa)

N

/OWEEFM (lla)

R; is H, CN, halogen, -CONH,, -COOR;s, -CH;NR5R15, NHC(O)Rs,
NHCH,R5, NHR, NR;1R22, NHC(NH)NHCHj or, in case the compound is of
formula (II) wherein the optional double bond exists or in case R; or Ry is benzyloxy
or a group of formula (ITa) or in case the pyridine ring of formula (I) or (II) is
attached to the oxygen atom in 3-, 4- or 5-position, R; can also be -NO; or NR16R17;

R4 is H, —NOZ, CN, halogen, -CONHz, -COOR15, -CHzNR15R1g, -N—R16R17,
-NHC(O)R;5 or -NHC(NH)NHCH3;
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N NRL9 RI1 R19 LITITITINRO \\~~ /W 10 Wis N or
CH Qis CHR14, NRO, Sor O; R6is Hor |ower alkyl;

wR00a068188 are i ndependently H, acyl, |ower alRkgi/Fr2004/000011

| ower hydroxyal kyl; R9 is H |ower alkyl or phenyl;
15 Rio and R11 are independently H or |ower alKkyl;
R12 is Hor lower alkyl; R133 s H, alkylsulfonyl or
acyl; Rl4 is H -OH -COORL5; R15 is H or |ower

al kyl; 20 R16 and R17 are independently H, acyl,

al kyl Ru+s o |subs‘u@(t§i WitRY83 ibstituehiPsMeted ﬁoﬁﬂ&elgﬁodﬂ ®@hsisting

| ower kyl, R19 is H -

gF bilpeasn EmEeAnd LS ?f? : Y@JHF% I%Wﬁfég t€¥ %‘%}%1 PO%%“ Ro1

6 rB-i’l ts)lalmmhtea\aﬁt thall- K}hhbstlafedtsﬁhhbﬂ&ﬂ(ﬁ@m theagrdyp consisting of

cce tabl.e s S, an f
O SRR RLSLOR b so1Rifis BBS

salts and esters thereof are conpounds of formula
(I'b) or (Ilb) vvherelnRRl R2, R3, X, Y 3 nd Z are
as def,l/ﬁ?e 04/ 063191 PCT/ FlZOO%}%OOOll 4

R3 R3 N| b) (11b)
In a subcl f pr red co oun S an
phar maceut i I | y Rdd¢cept ée S N

ON'S;

W is N or CH;

Q is CHRy4, NRy, S or O;

R is H or lower alkyl;

R; and Ry are independently H, acyl, lower alkyl or lower hydroxyalkyl;

Ry is H, lower alkyl or phenyl;

Ryo and Ry; are independently H or lower alkyl;

Ry, is H or lower alkyl;

Ry3 is H, alkylsulfony! or acyl;

Risis H, -OH, -COOR;s;

R;s is H or lower alkyl,

R, and Ry are independently H, acyl, alkylsulfonyl, -C(S)NHRs or
-C(O)NHRs;

Rigis H or lower alkyl;

Ry9is H or -OH;

Ryois a pyridinyl group optionally substituted with a -NO, group;

R, and Ry, are lower alkyl;

and pharmaceutically acceptable salts and esters thereof.

In one class of preferred compounds and pharmaceutically acceptable salts
and esters thereof are compounds of formula (Ib) or (IIb), wherein R, Ry, R3, X, Y
and Z are as defined above.



esters thereof are conpounds of formula (lc) or (llc),
wherein Rl, R2, R3, X, Y and Z are as defined above.

WG2M@3/06891 X RL R2 \ | XRL R2\ (Y Z Y ):) ET/12004/000011
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(I'lc) I'n another class of preferred conpounds and
pharmaceutically acceptable salts and esters thereof
are conpounds of formula (1) or (I1) wherein RL is
-NHC(OR5, Xis 0, Yis CH2 and Z is CHR12. In one
subcl ass of preferred 10 conpounds and
pharmaceutically acceptable salts and esters thereof
are copgpounds of formula (1) or (Il) wherein RL is
-NHC(O\R5a X is 0, Yis CH2, Zis G and R5 is alkyl
substiputed with 1-3 substitugnts seiected fromthe
gr oty 0 stipg of hal ogen ang
|

, fhxsh t he“alkyl poltd o X al ly#
substituted Wth subs nts selected fr e |
group consi st g 0o halgg 15 ani no and\gl X
- CHR6NR7R8 or one of the follow ng groups: 0R N

\' Q RIZ1 NR I / - J R19 R19 s v WD 2004/ 063191

PCT/ F12004/ 0000Qs) 5 In other class of pref @ijed

onpounds and phar maceuti.cal accept.

I8 Panelt B Pae L R abaR A M BRaRRR SRRy hte s g
herzytheryf are campoonds affforniuda (i) er (), véerdn R4, R4, RzaX, Krpnd Z
one_ s I f preferred conmpounds and

dﬁ%?%@%@ﬁ?%@%ny acceptabl e salts and esters thereof

are conpounds wherein R4 and R are NO2. 10 The

present invention also provides a pharnmaceutica

confRosi tion conpri sing R,
R, R
@YXI e @YI e
FAN AN :
Y 0 “~y 0N

(Ic) (llc)

In another class of preferred compounds and pharmaceutically acceptable
salts and estets thereof are compounds of formula (I) or (I) wherein R; is
-NHC(O)Rs, X is O, Y is CH; and Z is CHRj2. In one subclass of preferred
compounds and pharmaceutically acceptable salts and esters thereof are compounds
of formula (I) or (I) wherein R; is -NHC(O)Rs, X is O, Y is CHp, Z is CH; and Rs is
alkyl substituted with 1-3 substituents selected from the group consisting of halogen,
amino and hydroxy, or carboxyalkyl, in which the alkyl portion is optionally
substituted with 1-3 substituents selected from the group consisting of halogen,
amino and hydroxyl, -CHRgNR7Rg or one of the following groups:

R10



a conpound of formula (1) or (11) together with a
phar maceutically acceptable carrier. The present

WO paoeo6iton further provides a nmethod for inhi bPET/RG0MMA00011

10

15

20

25

30

35

| Ca2+ exchange nechanismin a cell, conprising

adm nistering to a subject in need thereof 15 a
therapeutically effective andunt of a conpound of
formula (1) or (I1). The present invention further
provi des a nethod for preventing overload of Ca2+

I ons H‘ot’ﬁﬁﬂ didss o‘fgfgféﬂr&i QB RARHOARE SHal S cufcalysdebiRable salts
i n_need thereof thera eutlcaJIﬂ effectHve anount o
and eviers thraeadfarg eppRAvAdR Wj%er&}n R 99Rs 15§ bPREYIFFEThgroup ©
iR (1ag) further provides a nethod for treating
arrhythm-as, conprising admnistering to a subject in
need t hereof a therape*}ically effective anount of a
compound of formula ( r (11). 25 Brief description
of the dramﬁngs,ﬁﬂég shioR4 t heilleffects of the title
conmpounds of Exanpl es 7~ 33, l1l4a and 14b on the
start tinme of fast rise of ouabain-induced
aftercontractions in guinea-pig papillary nuscles. 30

EEG 3%1 §ﬁ63f§%cta§§?}%@&ﬁ%& cﬁlhpblhﬁl_s Qﬁdﬁpﬁatﬁﬂsemfca?iy( acpbiable salts
, , a an n e . NpX| hgRt s ot
GBI PRI c AP AR oMY FhAgufa- pi g
papillary nuscles. FIG 3 shows the effects of the
conpouyhds of E | - 18n bbiBrisi
o oot R TR g Rish pryrtis ¢ Rp@chufcl coRfBoliien bhprising
afcoeroond phfrinots(l) o (Hifagslepwih aphamagseiticaly anerpiablgcarrier.
WD 2004/ 063191 PCT/ F12004/ 000011 6 Detail ed
description of the invention, 5 The. c ounds. of . tihe 2+
i nven t’ﬁphé Pressnt ipgeniion furteey PF‘?VdﬂqS@o‘P?th‘g g‘ﬁ' d#ﬁgﬁﬁﬁéﬂ% I{F a
dgEhaib ‘rr\ée%ﬁalﬁérg)in g\wlg rcehipriE%% asﬁliiniiferilizg tondsubj et o n\l(de/d thereof
sane as defingd above. -
o hemaculraiy BgeE ALSuRERE Srsahd A Rmitia {1 s g
formula (1V) is abbreviated as

The present invention further provides a method for preventing overload of
Ca’" ions in cells, comprising administering to a subject in need thereof a

therapeutically effective amount of a compound of formula () or D).

The present invention further provides a method for treating arthythmias,
comprising administering to a subject in need thereof a therapeutically effective

amount of a compound of formula (I) or (ID).
Brief description of the drawings

FIG. 1 shows the effects of the title compounds of Examples 13, 33, 14a and
14b on the start time of fast rise of ouabain-induced aftercontractions in guinea-pig

papillary muscles.

FIG. 2 shows the effects of the compounds of Examples 13, 33, 14a and 14b
on the maximum heights of ouabain-induced aftercontractions in guinea-pig papillary
muscles.

FIG. 3 shows the effects of the compounds of Examples 13, 33, 14a and 14b
on the time to maximum heights of ouabain-induced aftercontractions in guinea-pig

papillary muscles.



Ar-OH (1V). Pyridin-2-yloxy derivatives (1) are

obt ai ned by reactions with a suitable hal opyridines
w@ 2Qo4mb33pe Rl can be hydrogen, nitro, cyano, hedDEERM4/000011

or amde and XI chlorine or brom ne. The

ni tropyridi ne and nicotinam de derivatives can be

reduced 15 to corresponding @mnes (3) and (4),

respectively. N X1 RL / N N Ar-OH(2) AA-, ORL Ar O

fY' "' NH2 (IV) (RL NO2) (1) (3) (RL = CONH2) Ar' O 1~

NH2 (4) SCHEME 1. 20 WD 2004/063191

PCT/ F12004/ 000011 7 The reaction of

2-chl oro-5-chl oromet hyl pyridine (5) with

di enethylam ne results in

(6-chl oropyridin-3-yl methyl)di met hyl am ne (6), which

in t urlPeteilad descrtion of 8¢ Y eiio8henol derivatives (1V),

5 as shown in Schene 2. NA-CH C NHC N\ (7) _\ I
(1v) /Ol N1 [.N\ [ N ) :
Ni cot i Hiecoqmondrgt thamviaiion p) eg’g%}’a%‘?%zafirérﬁégﬁg@?@f%phend
adegivativesi (e whsreshByyR4, X, Z30f &hare 3he spive asgic@ned dhwarei on
of 6-chloronicotinic acid and its reaction with phenol
10 derivatives (IV) gives nicotinic acid ester
derivatives (11) (R can be lower alkyl). N cotinic
aci d deri p8 es (12) are obtai ned upon hydrol ysis.

Ar-OH RC 0-% N(JV) Ar ON (V)
. OH
Z\\Y

The syntheses are shown in Scheme 1, wherein formula (IV) is abbreviated as
Ar-OH (IV). Pyridin-2-yloxy derivatives (1) are obtained by reactions with a suitable
halopyridines (2) where R; can be hydrogen, nitro, cyano, halogen, or amide and X;
chlorine or bromine. The nitropyridine and nicotinamide derivatives can be reduced

10

15  to corresponding amines (3) and (4), respectively.

N
AR
o
N
— (2) N\ O AN
Ar—OH A ° R A
(V) % (R, =NO,) ZN\H

(1) (3)

(R, = CONH,)

N

Ar” O =
7 NH,

(4)

SCHEME 1.
20
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O 1Y/ OYOY (9 OH(1) ) OR(11) OR Ar ONY
O (12) OH 15 SCHEME 3. The am nopyri di ne derivatives

W@ 3)o4m6H9r eacted with suitabl e am no aci ds andPCDFI2e#4/000011

carboxylic acid derivatives using

1- (di met hyl am nopr opyl ) - 3- et hyl acar bodi - i m de
hydr ochl ori de as an coupling fagent to result in am de
derivatives (13) as shown 20 in the follow ng Schene 4
wherein R5 is as defined above. Optionally the am de
WO 200%E 0638694 oRﬂShBi&@ %I&Q@.chgdpyﬁdﬂle (5 )ARith dRSneftfylamine

obt ai L acyl at.i.an. met hod
ke B G dpuR e S e BT AR i e
mactadl‘\lb&itthhd:nRBder(‘&)wésj(fW ), lds ShaSGHENEEhdme 2.
4- (4- met hyl pi perazi n- 1-yl met hyl ) benzoic acid (17) is
obt ai ned as descriped in the foll ow ng Schene 5.
4- Chl or onet hyl bepzoi c acid (14) isAfiQht esterified to
&l meNhyl ester to pc e an acid %oup in t@e

f ol owiMg react i(Hn. | of rrethy 260 agT B |
nmet hyl teci (15) is th. 0 to react withl _ N

1- met fyl prperazine to e 4- (4 nmet hyl pi perazi n-"1 ~

-yl méthyl ) benzoi ¢ aci d mg%/)hyl ester (16). Methyl @ster
Is cleaved by heating w thspetagsgioum hydroxi de in

nmet hanol . 4- (4- net hyl pi perazi n-1- yl nmethyl ) benzoic

acid is reacted as descri bed above in Schenme 4 with

am nopyedtisiceid deivaviatd (2% ardheir @ste®Y U1 Y aré Obtained as shown in

i h

Safirhda DI BIRREE b ctgrobd TRl B R AGiop i phenol
NerdvatiyepdiVa gives bioptimietaaid E)Slm deavatives () (R atn bepweanflkyl).
Nt @hLi B BV BRES 8@) afed dBtaitid lgon hydrolysis.

Ar—OH

cl | Ny ol | Ny, (Iv) a© | Ny,
= 0] = 0] = 0]

©®)  OH (10) 4 (11)
R R

A | "
= @)

(12)

SCHEME 3.

The aminopyridine derivatives (3) are reacted with suitable amino acids and
other carboxylic acid derivatives using 1-(dimethylaminopropyl)-3-ethylacarbodi-
imide hydrochloride as an coupling agent to result in amide derivatives (13) as shown
in the following Scheme 4 wherein Rs is as defined above. Optionally the amide



Cl C (14) (15) OO HONON NJ Nomi (17) (16)
SCHEME 5 20 WD 2004/ 063191 PCT/ F12004/ 000011 9 The

wQ2mhberioncet anmi de derivatives (13') where R5 PGI/R6@I000011
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are reacted with sodiumazide to result in azide
derivatives (18) which in turn are reduced to corres-
pondi ng 2-ani noacet am de deri&atives (19) as shown in
the following Scheme 6 wherein R7 and R8 are as

defi ned above. The acetam de derivatives (20) are

QbLi#RE oB(113) 04h Be ShthiRE@BE Slellind@ndeylatiad egods. T ofectiyg
reaction wt bfad{elF am nes. The amde nvoiety of

FEUPS RPN P (20) can be reduced in order to
result in corresponding amnes (21). Ar O N O HNR7RS8
Ar ON OO-NRAR8 N O N (13') HG20LN{ (RS = G0)
Ar 0 MO NanS NSINR7R8  (21) HAAF ' 0 0
a"Nt"" INH2 b/ N|N8—v=rT8y #r (19) H[l 10 CHE/V\]%G As

shown in the Amg Schene 7, wher RB3 are
the sane as ggglne bove, 6- and 7- ?ygyokyflavane
derivatives ( are obtai ned fromcorres 15 pondi ng

fl avanones (22) by CiS@HEMEeh reduction. 6- and

7- hydr oxyf | avanones (22) are conmercially avail able

or can be synthesised by nethods described in the

| i t er @-(4-methylpiperazin-1-ylmethyl)benzoic acid (17) is obtained as described in

the following Scheme 5. 4-Chloromethylbenzoic acid (14) is first esterified to a
methyl ester to protect an acid group in the following reaction. 4-Chloromethyl-
benzoic acid methyl ester (15) is then allowed to react with 1-methylpiperazine to
give 4-(4-methylpiperazin-1-ylmethyl)benzoic acid methyl ester (16). Methyl ester is
cleaved by heating with potassium hydroxide in methanol. 4-(4-methylpiperazin-1-
ylmethyl)benzoic acid is reacted as described above in Scheme 4 with aminopyridine
derivatives (3) to result in N-4-(4-methylpiperazin-1-ylmethyl)benzamide derivatives
of (13). By a similar manner other N-4-(piperazin-1-ylmethyl)benzamide derivatives
of (13) can be prepared.
O

0
0 —— o
cl cl
(14) (15)\
0
\O (\N/
N
) (16)
SCHEME 5



ture, e.g. J. Og Chem, 1960, 25, 1247-9 and J. Og.
Chem, 1958, 23, 1159-61 or as described later in

wetvenes191 20 WO 2004/ 063191 PCT/ F12004/ 00001 1PCT/B120@¥/000011
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OH demensen OH / - O OR3 R3 R2Z R (22) (23)
SCHEME 7. The follow ng Schene 8, wherein R2 and R3

are the sane as defined aboved describes the

synt hesi s of 2-phenyl indan-5-o0ls (30). Condensati on

of p- ani sal dehyde 5 (24) with substituted phenyl

aceti 5 I f

£ ans TPEaraigoRby it B a8 whird AR CHLCl arg reagicd with
Aﬁdham dvjdir togesvditin amida ddrivaitves (i) @meam tmm aéqéqdu@dawtcs»rres-

&%Ag 9%11%@59%[’%}11& %%]‘f\‘a‘tﬁ@@élﬁs %(sé Qf%vt;hI 1%@9@%?’1&%@( Séhkeme 6
wﬂtemjl;( §?\7|aﬁé| Haarg @g%eﬂingd abave Tagacetamide, derivatiyes.(f0) are obtained
rﬁ'd?l'i oD SocBplibe HQivaBYe ('13 2-tpteattion wideverfoud bsie3 Ofhe amide

e e v e ) R e )

<biredpbndngAhhé 20#2C12 0 OOH R2 - R3 (28) (27) R3
C emmensen

o._N
A © IN\ 0 HNRRs A | X 0

Z N)J\/CI Z N)J\/NR7RB

(13) H 20) "
R = N

(Rg = CH,CI)
o_ _N
Ar” | A 0
NaN, = N/U\/NR7R8
@1 H

0] N
ar© | NS 0 Ar” U 0
= /U\/N3 = N)J\/NHZ

(18) H 1g) M
SCHEME 6

As shown in the following Scheme 7, wherein R, and Rj are the same as
defined above, 6- and 7-hydroxyflavane derivatives (23) are obtained from corres-
ponding flavanones (22) by Clemmensen reduction. 6- and 7-hydroxyflavanones (22)
are commercially available or can be synthesised by methods described in the litera-
ture, e.g. J. Org Chem., 1960, 25, 1247-9 and J. Org. Chem., 1958, 23, 1159-61 or as

described later in Scheme 9.
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CH3 O R HBr HORZ \ - R3 R3 (29) (30) SCHEME 8 WO
2004/ 063191 PCT/ F12004/ 000011 11 6- Hydr oxyf | avanone

waletiswedidves can be synthesised as shown in ScPEER2604/000011

wherein R2, R3 and R12 are as defined above.
2',5' -Di hydroxyacet ophenone or correspondi ng
pr opi ophenone (32) is conden$@d with appropriate
benzal dehyde (31) 5 resulting in a m xture of desired
6- hydr oxyf | avanone (34) and the correspondi ng
chal cone (3g). The chal cone can be cyclised to
fl avanone. 1 OR OHOO0O110 +HOR2\ R12 O NH4
\ S + HO aOH 0 (31) (32)
OHThelenenerabulehyde der i &
.‘-' dR30anconta|np e
ai ned by the reaction of h P .nzaldehydes
¥t h pyridine derivatives (36y,Twhere Xl can be
orine or brom ne and R hydrogen, n&%ﬁo or
hal of@)) as shown in Scheme 10. 15 R OO0 R
SCHEME 7.

The following Scheme 8, wherein R, and Rj are the same as defined above,
describes the synthesis of 2-phenyl indan-5-ols (30). Condensation of p-anisaldehyde
(24) with substituted phenyl acetic acid (25) gives mixture of cis-and trans-isomers
of the corresponding acrylic acid (26). After hydrogenation and intramolecular
Friedel-Crafts reaction carbonyl functionality of 1-indanones (28) can be reduced by
Clemmensen reduction. Finally methoxy indane (29) is refluxed in concentrated
hydrobromic acid to obtain 2-phenyl indan-5-ols (30).

CH, R2 OH ?H:;
cH (25) “li] AL
@1 §  AcO, TEA 26) O R3

H,, Pd/C
(l:HS 0O R2 C|3H3
0 1) SOCl, 0 Os__OH
O’ Q 2) AlCl,, CH,Cl, O
P R2
R3
(28) (27)
R3
Clemmensen
Gh
O Rz A R3
(29) (30)

SCHEME 8



A H(36) HHO O (35) (37) SCHEME 10
2- Phenyl chroman- 4, 6-di ol derivatives (39) are obtained
w0 c@aeasr espondi ng 20 6- hydr oxyfl avanones ( 380T/BK2004/000011

reducti on as shown in Schenme 11 wherein R2, R3 and WO

2004/ 063191 PCT/ F12004/ 000011 12 R12 are as defined

above. These diol derivative$ican be reduced further

into 6- hydroxyflavanes (40). 0 OH R12 OH - R12 OH

R2 OBH3 THE R2 111z:~ OR3 (38) R3 Et3SiH, TFA R12
:90H 5 SCHEME 11 The followi ng Schene 12, wherein R2

and R3 are the sane as defi ned abo r| bes e
synt hedixlretylpvaaae ey e a%fbbFe?n\i&?SI)s ‘g oA Sthéine 9

ézhiéi’e?rlﬁq RX YR%QH I|?1¥ aftSas (déﬁhed ab‘é@W SHISl O)’lhyxiroxyacetophenone or

e (0] eno

sererpopng PR (o) 5Pl gpRioBile vefiAddhyde (31

5 2eslaycﬁf ﬁhdﬁl@ﬁ%‘b eNdaired 6 {¥djoxwfacinona 34 end thelcosespopling
I et t t n 44
ehaiFonan). dheSRURCIR s tysisgt o hashbayones (T

hydrogenati on gives 7-hydroxyisoflavans (46). WO
2004/ 063191 PCT/ F12004/ 000011 13 & Of ,0 O—I \ 4+
I \ RR BF3? > 1 \ 0/ R3 R2  (41R2.4Y;

plperldlne (43)

ut Ei HO /J\ )
| R12 H, R3 ) o Ne
+
o
e R12 OH
e ®
o

R3
(34)
SCHEME 9
10 ‘
The benzaldehyde derivatives of (31) wherein R, and Rz can contain pyridine
moiety are obtained by the reaction of hydroxybenzaldehydes (35) with pyridine
derivatives (36) (where X; can be chlorine or bromine and R’ hydrogen, nitro or
halogen) as shown in Scheme 10.
15
N
AN
R'—E}»x1
0O = ' NN @)
(36)
H - H
HO o)
(35) (37)
SCHEME 10

2-Phenylchroman-4,6-diol derivatives (39) are obtained from corresponding

20  6-hydroxyflavanones (38) by reduction as shown in Scheme 11 wherein R;, R3 and



CH(OEt)3 pyridine HOOOOHBr OR2OIlI R2 (45 RS
(44) R3 Pd/CEtOHH2 HOOR2 (46) R3 SCHEME 12 5

wab@4pedibowi ng Schene 13 descri bes the synt hesP&T/B12004/000011

10

2- phenyl - 2, 3-di hydro- benzo[ 1, 4] oxat hiin-6-0l (50).

The reaction of 2-mercaptobenzene-1,4-diol (47) with
styrene epoxi de (48) in the piesence of base gives

sul phide (49). The ring closure wth an acid ion
exchanger affords

ZRphenyd deindd dbdved Thize risl [dériddtiatd bereBuedd fuftbé)intold
W,ﬁ}%’q%ﬁa%‘%%g PCT/ F12004/ 000011 14 O ja OH K2C0 OCH
+ \ / SR (47) (48) (49) RB3 R2 H+ O
R3 Anberlyst 15 HO\ / S (50) SCHEME 13. 5 The

foll owi ng Shene 14 describes the synthé€dis of

6- phenyl - 516, 7, 8-t g4y a-

R12 OH
BHy-THF-  R2 O
[

(39)

R3
Et,SiH, TFA

R12 OH
o L I
(L
(40)

R3

SCHEME 11

The following Scheme 12, wherein R; and R; are the same as defined above,
describes the synthesis of 7-hydroxyisoflavones (45) and 7-hydroxyisoflavans (46).
Acylation of 3-methoxyphenol (41) with substituted phenyl acetic acids (42) gives
the corresponding 2-hydroxydeoxybenzoins (43) which can be cyclised with triethyl-
orthoformate to yield isoflavones (44). Deprotection with hydrobromic acid and
catalytic hydrogenation gives 7-hydroxyisoflavans (46).
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hydr o- napht hal en-2-0l (55) and
6- hydr oxy- 2- phenyl - 3, 4- di hydr o- 2H napht hal en- 1- one

w@ 2ebp/06al | adi um cat al yzed a-aryl ati on of 6- meP@DKI20041000011

-tetral one (51) gives 6-

met hoxy- 2- phenyl - 3, 4- di hydr o- 2H napht hal en- 1- one (53)
whi ch after denethylation 101Beads to the phenolic
compound (54). Reduction with triethylsilane gives '
6- phenyl - 5,6, 7, 8-t etrahydronapht hal en-2-0l (55). R2
OO0/ 2 Pd(QAc)XQOBINAP R3 + t-BuOK I \ \ 01 / Br
Odene (52) (51) (53) HBr / R2 0/ R2 Et3SiH I

TFA E I HO HO / (55) Q&4) SGBEME 14. 15 WO
200 191 A2004666Q11 ~ 15 ol | owi ng Schene
15 efein d R3 are as defink 'S
é@ appropriate BBotecting group, describpgs t R2
synt h@g) s of 2,(32 i hydr o- 2- phenyl -
benzo[ 1, 4] di oxin-6-0ls (60). After the protecti'ng3
hydr oxyl groups of 2,5-di hydroxy- Pipsddioghendd®) ar e
renoved, this ketone rearranges wOH{OBBslaci ds and
gi ves a phenol 5 (56) after hydrolpyddire [The phenol
(56) is condensed with a hal oketlone and ‘after
r edict o dAd, renoval of protectQ t he
hydr o IS cycﬂBrsed to
2, 3- diNay W - benzo[ 1,4]-d . 00
OH R'X OR' RO R2
(45)
R3 (44) R3
Pd/C
H, lEtOH

&L
(46)

R3
SCHEME 12

The following Scheme 13 describes the synthesis of 2-phenyl-2,3-dihydro-
benzo[1,4]oxathiin-6-o01 (50). The reaction of 2-mercaptobenzene-1,4-diol (47) with
styrene epoxide (48) in the presence of base gives sulphide (49). The ring closure
with an acid ion exchanger affords 2-phenyl-2,3-dihydrobenzol 1,4]oxathiin-6-0l
(50).



4 ORIpl 1 \ NANOHHO~R"OOR' | / 0 (56) Br R3 R2
OOH OOR R3I| NaB# R3\ 01 OR RO/ R R/ RO

W0 2004063191 58) H2, Pd/C OH O OH N OH Anmber | yspC/BI2R8/000011

10

15

R2 HO1 / R3/ R2 (59) (60) SCHEME 15 WD 2004/ 063191
PCT/ F12004/ 000011 16 D hydroxyfl avane derivatives
(61) can be reacted with pyri ##ne derivatives in a
simlar manner as described for conpound (1) in Schene
1. 4-Chromanol derivative of (62), where R* is OH,
can be reduced to corre§ponding flavane with

triethylsil@amne in qacid 5-ni txopypidi By

deri es reduc cor po

2- amioder| vat'i , Which int can be acyl ated
oFGresyTat e8H or,./réact ed wi th vatdous“ani 8oach R

car boxzh ¢ aci oﬁderﬁ atives as described in f
for corrpound (13) RL R X~ ~_7z R (4oR1 \ R3

Amberlyst 15 /@
(50)

SCHEME 13.

The following Scheme 14 describes the synthesis of 6-phenyl-5,6,7,8-tetra-
hydro-naphthalen-2-01 (55) and 6-hydroxy-2-phenyl-3,4-dihydro-2 H-naphthalen-1-
one (54). Palladium catalyzed o.-arylation of 6-methoxy-1-tetralone (51) gives 6-
methoxy-2-phenyl-3,4-dihydro-2H-naphthalen-1-one (53) which after demethylation
leads to the phenolic compound (54). Reduction with triethylsilane gives 6-phenyl-
5,6,7,8-tetrahydronaphthalen-2-ol (55).

R2

0]
Pd(OAc), / BINAP O R3
£-BuOK O‘
toluene
\O

52
(51) ( ) (83)

J HBr

R2 R2
Q Et,SiH Q O
TFA
O O
HO

(55) (54)
SCHEME 14.



(2) 0 ON (Rl =H Hal, OpN.1 O HOCN NOz, / (61)
C(ONH2) (62) R* H OHR R OH R* =H RL = NO2 NH2
WO M04IMI N (63) HZNRL -NO ON \ / (64) PCUFR0104600011
R4 =NR16R17, NHC(O R5, NHC(NH) NHCH3 10 SCHEME 16 WO
2004/ 063191 PCT/ F12004/ 000011 17 Wen the nitro group
in the benzyl oxy derivatives {%5) is reduced by
hydr ogenati on using pal |l adium as catal yst there are
obt ai ned [ 6-(5-ani nopyridin-2- _ _ _
%/I oxy)'EHHfoﬁaWir&S/cih]egdaaBQWh@i@fn: Rl hé@@hef;]ﬁydca:ﬁowand R”is
. be acyl.ated or S ed, ese pheno
o SRS BR) R By s B Sthes ok s P e nyi-
dleanizqldi4]diexin-Gols (60). sftelr the protdeting/aydryes ggddpg of Z@)diﬂﬁmxy_
SHRMRhL | Lo Jhe redyction wt
Q’énigﬁlhggbél tg theolf_eglr%!v %(\é’mstﬂﬁg ikg%ﬁ% g%fr]al\;\‘ﬁ?sc‘wﬁf Reff“aﬁ% a‘%‘gﬁvﬁ%a phenol
5 dof) st dydrakséy The phensl (Y6 aceandensiet withes hadolsstard and after
aeilttioRland EREVEY b Frodéetin GRS ubY el 4R%x§Phenol (59) is cyclised to a
2,3-dihydro-2-phenyl-benzo[1,4]-dioxin-6-01 (60).

0 0
)5@% a0
HO R"O

[Q]

O "
g :©/OR NaOH HO OR"
%o - I

R"O
0 (56)
Br
R3
R2
o OH
O OR" O OR"
R3 ‘©/“\/ j@/ NaBH, R3 @)\/ D/
R2 R'O R2 R'O
(7) (58)
H,, Pd/C
OH o OH
r3 ° OH Amberyst 15 D/
R3 ©
R2

(59) (60)

SCHEME 15
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described in Schenme 4 for conmpound (13). O N Hz/ Pd-C
ON \' ON.OONHZI- HO (65) O(68) Zn, AcOHON

wWORW4FRIL O HO ( / 69) O NHZ - ON (Ra = H, P&i/FI12004/000011

(66) X CN, NO2' R4 C(ONH2) RA\ O\ I / NON O 1~/
RL ORL O10 / (67) SCHEME 17 Al kyl derivatives of
am nopyridines (3) can be obt@i ned by reductive 15
am nation as shown in Schenme 18 for di nethylam ne
derivatives (71). In the course of the reaction the

am ne Pcﬁ}&%ﬂ(%%?&ﬁld%%é (6Dah BB 98- tddrwith Byridinéderivatives in

posi t \ O N Ar N, NH 2 3 71) |
@mpﬂarsma%aq@scmﬂzﬁebm@%@éﬁﬂﬂeﬂgi%647‘&315%}1}%“0][18
}i@ﬁvitﬁie:oqgw)gwﬁsﬂ@gms tﬁ{,hqdﬁ $6 Ed:dme% toheneypindas) Savahe with

-nethyl -3- (LQyridi.nyl)thiour.ea ..an _
B TR
ponding 2-aminoderivatives (63), which in turn can be acylated or mesylated or
reacted with various aminoacid- or carboxylic acid derivatives as described in
Scheme 4 for compound (13).

N R1
AN R*
* X
; &L A
R1
(2) O =N
OH —_—

O 0 Ry =H, Hal, N_.o ©
HO CN, NO,,
1) C(ONH,) Q ©2)
*=H, OH
h R R* = OH
R*=H
R, =NO
1 2 NH2
7 N\
—N
[ Jo
0]
O
N= (63)
N\ / J
HN R1
7 N\
—N
[ o
D
O
N—
64
\ (64)
R4

R, = R, =NR,¢R7, NHC(O)R;, NHC(NH)NHCH,

SCHEME 16



Am nopyridi ne derivatives (3) were reacted with nethyl

i sothiocyanate to result in tioura derivatives (73),
wokdogheim turn were treated first with nethyl PoOFHReo4/000011

and then 5 with nethanolic solution of amonia in

order to obtain guanidine derivatives (74). ONAr O

NSA Ol NNH Ar NNNNA1¢3) NH2 (73) HH (74) HH

SCHEME 19. 10 Salts and esters of the conpounds, when

appl i cabl e, maybe prepared by known net hods.

Physi egi éhdt% 466 B B bEn SRy TV Rives 663y lis ARuast iy e

medi canent s. )les are the'salts wth rganic...
Ayiogenaiion vsingppliadiam, as crialygtthgre g abtawed L‘#Eé) opygfin-2-
@/lc%xh@'b&lr&ﬁhgz-yﬁl]@ﬁerﬁo@ Iélbﬁvat\itvteb (63) %ﬁdéﬂnamitndﬁ? $uabylaed or
e nes oni c [ Ci agi d.or rtaci :
o oo dpesapngnd dedintier oD col el pReeA ool By fihe

5 al@ﬁirar:cﬁ/e_i B2)rre desatie d{sﬁvatiE:xaé]‘ikﬂ @9) ax shotiein ¢l followiig $cheme 17.

ti.c or.ak aci: .

aiteRedieifn Qi Rdso AFhAS IRET R REnER B o oy ciuplated
vy tatadnor redcked Witla garéays|amjeeladiér @icartipylie awd feyatiygs as
Rkl i QORI 4 - QRpoluliFtiggles. both strai ght
branched and cyclise

-

chai nh radicals of up to 18
carbon atons, 20 preferably 1 to 7 carbon atons. The

term "l ower alkyl SON=Yr 1 oyed"zlﬁg'lcei n by i
( p iudeos strai ght
* sNf N1 to 7 ;

party of anoth

C ad Ehai Moradfcal \ g.%i‘
Specifi € anpl§s for the abkyl and™®
resi dues, res(ﬁ ctively, are nethyl, ethyl, propyl,

i sopropyl, butyl, tert. butyl, pentyl, cyclopentyl,
hexyl, cycl heﬁ%l octyl, decyl and dodecyl including
the various |Z8°8nched chain i somers thereaf. Jhs N

term "al koxy" as enpl oyed herein by itself or pa\ﬁj\
of another grou i nch udgs an al kyl group~ag I ned~"" gy
B
t seld~ as part of aﬁoeher group
the al kyl™~&nd @kenyl groups being defined apOve._I\WDCN NO,
2004/ 063191 ,PCT/ F12004/ 000011 19 Conpounds of the R*CON

abave |inked xygensatom 30 Mg term "acyl" as
eg§:>¥ed

r S © n al kyl carbonyl dr al kenyl car bony*fbg P, (R,=H,Hal,
i nvention n%y be adninistered td®* patient in

: . t o._N
t her apeuti - vcal of f gct yve anmount's

uspally from g 05t 0] 200 Mo\

1 - Nore prefeedbl y 0 50,

de di rog the age, weight,

10 67)

SCHEME 17

Alkyl derivatives of aminopyridines (3) can be obtained by reductive
15  amination as shown in Scheme 18 for dimethylamine derivatives (71). In the course
of the reaction the amine moiety is partially rearranged from 5 to 4 position.

o._N o._N
Ar/O\ENj\ A’ \Ej\ + A7 | =
Ny Z

Z S, T (72)
(3) ™) N

SCHEME 18.



10

15

20

25

30

condition of the patient, adm nistration route and the
Na / Ca2+ exchange inhibitor 5 used. The conpounds of

W b@4josdient i on can be fornulated into dosage fBECTEBI2004/000011

using the principles known in the art. It can be
given to a patient as such or in conmbination wth

sui tabl e pharnmaceutical excitfd ents in the form of

tabl ets, granul es, capsules, suppositories,

ermul si ons, suspensions or solutions. Choosing suitable

' nor eﬁ&e%hé iﬂg Sch%Hl% 190&%@1%ésltﬁ@s>hﬁhe@1srdmtmemyr-
t hose ‘g ary sk in the nt .hat

A U A L M g
Aﬁﬁﬁ(ﬁﬂfhgﬁksdendhﬁ@@ (3) Wite fr@fctﬁdl’vgth mgthgtlisethtiyanate to result in
ant i oxi.dant s sweet en

B R AR B B B TS PR R e
{ith hahagyic solytioe ohdmmonman ordeh éo Qbimp@lamdm@gienvatwes (74).

contai ning the active conpound can be given enterally
or parenterally, the prajy route being the grefnrred

contents Af t ie\atl conpound Ah the
é‘brrpoon 'S TTom ab t/ 5 Q5 ,t/o 100 % pr
fr om ahot 5 to about 70 9 pd} weight of thg745 otfhl

conposi)i on. 2 EXPERI MENTS73)20 The effects of th
conpound

s of the invention I f%ed on
ouabai n-i nduced arrhythm fTMéf ea-pig papillary
muscl es. Methods 25 Qui nea- pig papi |l l ary nuscl es were

t t t al .
conne Stlsstipsfe oG8 b i dliRE, heibBlib e, e Weparpd by
&Acwe fme&lﬁtﬁlsr@l&sioﬂn glca’i]bracdzagtaﬂnﬂ@mils atd weilae pefive medicaments.
t |
(&lxec L G& @?sggfg% %%K%ag}é]ﬁcmé Ijllclfl b%ﬁﬁr%ﬂl&’iﬁ &4, Hyddobomic

yro € sol ution was used.
facid axtmmap facush anl seits mithorgamdpagidsepigh a8 msthenespilfnic acid, citric

%9 9 %Rif ghi?s‘?olgg&ameaoagéwﬁlb QBtettage Al6S uictull Ruwictiee

e11§ Emp}p@gre)g ORPYS Tllt?%ﬁ];l@hat Qir@agtg%zac){d,%sg%lq af acetic

Exiquﬁem&pélﬁﬂmﬁ@ommga@ sieaholé Eltchca’sreﬂmgeh (95% 02, 5%
C2) to set pHat 7.4. Experiments were carried out

at 37 C. Acquisition and analysis of twitch tensions
Wi th Abkiterm 'Rtitydhas anhplayed Heozin by isel§ or st ofopethengroup

W%}S&§t%%§,ll%&1%§é r’a%]r(?] Ig%ch's:lled]o%ﬁogl)agbc\g@acﬁ%ﬁé Qggéﬁén atoms,
arefsabhyn tos7 Guboraatamey The) team ' legyes alkyh ds GRAPIRYE gg@%?y itself
AR B&t bPLARRS S0y ThE/RE& dtiaighk, branched and cyclized chain radicals of
1 to 7 carbon atoms. Specific examples for the alkyl and lower alkyl residues,
respectively, are methyl, ethyl, propyl, isopropyl, butyl, tert. butyl, pentyl,
cyclopentyl, hexyl, cyclohexyl, octyl, decyl and dodecyl including the various
branched chain isomers thereof.

The term "alkoxy" as employed herein by itself or as part of another group

includes an alkyl group as defined above linked to an oxygen atom.

The term "acyl" as employed herein by itself or as part of another group refers
to an alkylcarbonyl or alkenylcarbonyl group, the alkyl and alkenyl groups being

defined above.
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sodi um whi ch is changed for calciumvia NCX. |ncreased
intracellular calciumis 5 | eading to overl oad of

wa@argopdiasm ¢ reticul um (SR) and spont aneous CBCT/FI2004/000011

rel ease from SR inducing del ayed afterpol arizations
(DADs) . Equi val ence for DADs in force signal is
aftercontracti ons (ACs) whicH%re seen as spontaneous
twitches after the pacing controlled twitch. 10 The
antiarrhythmc effects of the title conmpounds of
Exanpl@snidinds 3f tht4aventiog mh&lbe\aﬁmﬂnﬁ)é@mm e@atiddien therapeuti-

I
SOV SR A B LRSS 5 o E LB S T By
fsto H9Gmgomoraabiziably 0.due 66, g per dayalependiag omﬂre age, weight,
E!oﬂﬁfti%n%f eﬁth Q?Iﬁ sﬁ%ﬁlén edutd B fgg 'ﬁﬁe}@ﬁd"s d{éqnhlbltor
maxi num hel al n-1 nduce arter COI’]
iusediheea Irmogn@ﬁa(gf the Evgntianseands fompyeaied igo dresee fams using the

erﬁﬁﬁﬂés J&lowint 18 tKPAD qmsbe?’vérh@ alpgaliBntlad s8R Tombination
hei g f _ouabai p-i nduce aftefcontractions in
]ﬁ aﬁf PHILRRIeP L]} exgiRientsdn ﬂ}ehfr(’&@ & fablets, igranules, capsules,

(suppmmdss @fnullshmlsg mspéltsllcﬁfs ofledlasies. @h@@@lﬁ Mtab@ﬁﬁgredlents for

d(ﬁ% F&'ﬁ OOSQUOII 1I§ ftg n,g%geo (]%%Oal%lgl(ear C%(lnli/g a%t ! Onﬁ 1S eVlgent that

cotielda pamne?sg QDIVMHS gabloeming ingleilisits, dispgriien énnihgmgredients,
0

edﬁﬁlf\)/%lﬁ%ﬁﬂ( & o&éé%%bt{@nérg %ﬁg%i&gé&ﬂﬁk ?{1& gtgagloﬁ%feg?etn ﬂbrmally

pisedHy s fipld of teplm@@gféaafab%lswsqdh@he @cmwum Goﬁtatm@ the

|a@M€@&drﬁ;ﬁbun-ﬁh:ﬁn BE g%ﬁ %hte@d]lnyr phRBteFATDHEM BhtelRfg the
[ ener a 1){ deScri bed from Exanple, 12
gé 8@ Oﬁgggﬁfﬂn@ % the Ve SRRPSY mé;le composition is from about
2. pteeryl hprefaratll; fiont sbowed5ab ebout 2090.85Y Weithe Hﬂﬂre(iotal
%?ff\@@s@gﬁ‘” 063191 PCT/ F12004/ 000011 21 Zinc (5,4 g,
mercury (I1) chloride (340 ng),
concentrated hydrogen chloride (0,2 nm) and water
were m xed at roomtenperature for 15 mnutes and the
m xture was decanted. 6-Hydroxyflavanone (1,0 g) was
added FaPERIMENESnsi on in a nmixture of acetic acid (25
m), concentrated hydrogen chloride (5,2 5 nm) and

wat er (2 . e reaction xture.was refluxed for 1

V2 hoJ&’é.e?‘jﬂ%tﬁ QH}’@&SMP%H‘% Hithe myeiqnewere testagdraa oyapain-induced
raedhgthindas i guineaeigpspifladytnguseldsand the filtrate was
extracted

Methods

Guinea-pig papillary muscles were mounted into horizontal muscle cuvette. A
hook connected to force transducer was attached to another end of the muscle.
Muscle preparations were electrically paced at 1 Hz with field stimulation via
platinum electrodes. Modified Tyrode solution was used for superfusion of muscle
preparations. The composition of the Tyrode solution was the following (mM): NaCl
135, MgCl, x 6H,;0 1, KC1 5, CaCl, x 2H,0 2, NaHCO; 15, Na,HPO, x 2H,0 1, and
glucose 10. The Tyrode solution was gassed with carbogen (95% O,, 5% CO5) to set
pH at 7.4. Experiments were carried out at 37 °C. Acquisition and analysis of twitch

tensions with Action Potential and Force Measurement System (ACFO v1.0, Fision
Ltd, Finland).



with ethyl acetate. The conbi ned organic |ayers were
washed with saturated NaHCO3-solution, then with

wadoenernd dried with Na2SO4. The 2-phenyl chr oPEIFR04¢000011
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was purified by colum chromat ography using

hept ane-et hyl acetate (2:1) as an 10 eluant. 1H NMR
(400 MHz, d6-DMSO) 8: 8.78 (g0 1H), 7.43-7.31 (m 5H)
6.63 (d, 1H J 8.6 Hz) 6.51 (dd, 1H, J 8.6, 2.9 Hz),
648(d 1H, J 2.9 Hz), 4.98 (dd, 1H, J, 9.9, 2.2

T o Bufeipf g M%‘dﬁé@ahzhy%m(% 0 iH)HZ)1 346(3m( ddd.

1H). 15 Using the sane procedure as described above
for 2oRhsmihg W)‘l s@lhunpp@tass[lﬁﬁ? M@a@@mcreases intracellular

6-h droxyflavan ano
é@@lm‘@@c lszcmﬁg?fﬁf% ﬁ?lewa%"l??\ﬁﬁ SRR 12‘6%? ﬁ#@: Effciumn is
to&veﬂoa&ﬂoﬂsaﬁ)% plasinicediculGmESRY) end Spdnta.he@us’zcallﬁl)m release

%ﬂ? S élgcg%cjfelépﬁ‘gi ?te@o&mz&t@%?%ﬁ)églééﬂv?lé&e ﬁA?s én force
(s[gna]lisl)aftﬁrci)ﬁtr(whon& H)Cs)lwlggh (ierseerl #9) spoptaneous twitches after the

r?a‘l‘}{l %tcgnt%oldﬁ% t%v'i‘tQHSUbSt i tut ed) phenyl chr omanyl oxy) pyri di
ernedl at es

5-Ni tro-2-(2-phenyl chr oman- 6-yl oxy) pyri di ne Potassi um

f2' Ugf 'ﬁﬂ% ahf#PhyiBth 1cvafec@<iﬁ“% ﬂltn% ébr@pomﬂybfmws 13,33, 14a
en

h -
AnddAb Sers pragneh éfh@éesilftﬁ At g oS Ffigge 1 ghpws the
RS the @dﬁhpwadéommerswwmel bfifas( ﬁ%fmﬁbm@ﬂd@dﬁter—

Th 3

IO PSS AR08 R A By SR s

H(ﬂoualcdlm-hmdme&vaﬁera«ztdmdtlamin@umempxg papallagg sousgles. @g@g 3 shows
ffcgpttpgt t%l@%g{ng&iﬂqsmqhe ﬁﬁl b REdird ‘i‘l@igﬁtsl (ﬁ‘)b%ﬁ@aﬂﬁﬁcﬁlced

en W t saturated Cl -solution
aaftﬂ:mﬂmtre@thns tith gniaespig, papillary muscles.
5-Ni tro-2-(2-phenyl chr oman- 6- yI oxy) - pyri di ne vvas

E ESBySt alelll%gle o %%%ﬁ&o%ﬁ?)glvelgtgo%%lay}d %%%es ce alé %’?F\;reased
(t‘ﬁg am bikudd o aRerc@ntbactions. The 4ifle CoBPorfmd ofFtHample %) af 40 uM

- 7eopen Wi Sl o b g R e D inguged

(adohd dftdrcahtragihor8, 11.3, 6.2 Hz), 2.75 (ddd, 1H, J
-16.8, 5.4, 3.3 Hz) 2.18 (m 1H), 2.02 (m 1H). Using
the sane procedure as descri bed above for
5-nitro-2-(2-phenyl 5 chroman-6-yl oxy)pyridine, but

repl acgpangeenyl chroman- 6-ol by 2-phenyl chr oman-

7-ol, there was obtained:

5-Ni tro-2-(2-phenyl chroman- 7-yl oxy) pyri dine 1H NWR

(400 Mzampsiés DMSO) gdtierdllyQibsdribe tHdprepardtiéh dzintenBeddtes of the

( go%polug'ds of t%'e %ﬁvention. The preparation of the compounds of the invention is

generally described from Example 12 onwards.
Example 1. Intermediates
a) 2-phenylchromanol intermediates

2-phenylchroman-6-ol
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W@ 2002/06091 1H, J

10 2.8 Hz), 7.46-

6-7.32 (m 5H), 7.22 (d, 1H, J 9.1 Hz),
7.20 (d, 1H J 8.9
2.3

Hz) 6.72 (dd, 1H, J 8.9, 2.3 Hz),

.3 Hz), 5.16 (dd, 1H, J 10. 1, PCT/EI2bi)000011
2.97 (ddd, 1H, J -16.7, 11.3, 5.9 Hz), 2.77 (ddd, 1H,

J -16.7, 8.1, 4.5 Hz) 2.20 (m 1H), 2.02 (m IH. 15
Exanple 2. Internedi ates a) @1ronan-4-none

i nt er nedi at es

6- Hydr oxy- 2- (4-fl uor ophenyl ) chr oman- 4-one 20

2', 5" ) bk 9xyes el oRh) %ﬁeg&%xgﬁ) ngsl&)idew@ao gy sUnéestrdtdn

rm gl ac] &l “acétic
Ayerassp sBlorsla (G mly énct water me§e raigd ahieem tgmparadergfer 15 minutes

(a;thHe ﬁﬁxawvaas caﬂ&ﬁsd 6THGdro v'aﬁkﬁhe'('l X0t &)Ras\ed as a

| d.f
R it 8 iR Bl et P‘H&%%m kﬁ@%%%?%ﬁif%%@% o (5.2
wah ahd wtaear €21 il §[|Unletrea¢gon midtuRBweas RHuedd fr tixianrs Adfer cooling
on n
TitoFobin i BRARDY e Ralk il RIS AR R limare was, giracted
Twigh etbybdcatate. Fﬁhmcgmbmmdgrgﬁmmyﬁr@mrerwwh@mﬂh safuF&ed )
aggicodisiniss, qgléﬁ @nﬁ %vaéer q)ld \‘lﬁéd @%ﬁ% sb-“p e'rﬁf@ %hélf&ichrmgan-&

m_xt ure vvas refl uxed for hours.
1 was prrifigd py GO RIEH @tegrépbh%ﬁnag htmtam sl geelated?: 1a Ayan

fdhhatneréﬂim 400 MHz, de-DMSO) &: 8.78 (s, 1H), 7.43-7.31 (m, 5H), 6.63 (d,

kT o SE’Ede?{ar%iﬁé‘%@c& ﬁmf@'{g%@" SURAA00 (4 1L T, 9.9,
d52 BMEQ).88(ddd, B9, X-16.2H)L3, 8. 12%2)( gﬁizﬁ% mé 13(13«5 ?ds 5,113:|3 H)
?ﬁqén,t@)} 1?43%’21 ; i: j 8'13f 2, 2.8 Hz), 3.18 ’(dd,'

1H J -16.9, 13.2 Hz), 2.77 (dd, 1H, J -16.9, 2.8 Hz).

gskngrﬁé?% ﬁ@%@%ﬁfc@@&%%s fiesc ﬁ f] o@@%@?ﬁl‘{ gic‘i’igomanﬁ -ol, but

oxy- l'uor o roman-
rrébl@@ag éghyslrcmyaavaé@@ﬁ EXVdé’H BVANGAC, almsﬁwphta@wd
benzal dehyde, there was obtai ned: WO 2004/ 063191

PCT/ F 04/ 0011 23 2-(3

- Fl uo&gigl?'ﬁéw OIRA05 (7 8f oxychr oman- 4- one ' H NVR (400 MHz,

d6- DVBE)NEIR QIOOEMHS CDID) 3. 241138 ()SH)7 6863, BI, J(812 Hy)
A8 6, 28§ o 20638 3444 s Qo gl A8, 2.
(e | FD42.64 (31 1) 2.25 gmpEH), 1:992(111,(1&) 1H, J -16.9, 13.0

Hz), 2.82 (dd, 1H, J -16.9, 2.9 Hz).

2-(2- Fluorophen | ) - 6- hydr oxychr oman one_ ' (4
NHz , g%/ (r@nglgss¥1§1tedjp.]}enylphg)yna(nhz}oxy}g)yndme@;te(rﬁ?dlates
1H), 10732725(m2|—|) 7.14 (d, 1H, J 3.0 Hz),

7 04 (ihiro 5o Priyteudndn S5hoxypyaude” 1

Potassium fluoride (225 mg) was added into a solution of 2-phenylchroman-
6-0l (300 mg) in dry DMF (3 ml). After stirring the resulting mixture at 120°C for
30 minutes 2-chloro-5-nitropyridine (195 mg) was added. The reaction mixture was
stirred for a further 6% hours at 120°C. After cooling into room temperature 1 M
HCl-solution was added and the mixture was extracted with ethyl acetate. The
combined organic layers were washed with water then with saturated NaCl-solution
and dried with Na;SOy. 5-Nitro-2-(2-phenylchroman-6-yloxy)-pyridine was
recrystallised from acetone- 2-propanol (1:5). "H NMR (400 MHz, dg-DMSO) &:
9.00 (d, 1H, J 2.9 Hz), 8.60 (dd, 1H, J 9.2, 2.9 Hz), 7.47-7.32 (m, 5H), 7.20 (d, 1H, J
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8.9 Hz), 5.77 (dd, 1H, J 13.5, 2.8 Hz), 3.26 (dd, 1H,
J -16.9, 13.5 Hz), 2.76 (dd, 1H J -16.9, 2.8 Hz).

wQ@2¢02/0819Di f | uor ophenyl ) -6-hydroxychr oman- 4- oPET/ER004400011

NVR (400 MHz, d6-DMBO) 8: 9.51 (s, 1H), 7.53-7.46 (m
2H), 7.31 (m 1H), 7.14 (d, 1H, J 3.0 Hz), 7.05 (dd,
1H, J 8.8, 3.0 Hz), 6.96 (d, 22H, J 8.8 Hz), 5.82 (dd,
1H, J 13.4, 2.8 Hz), 3.26 (dd, 1H, J -16.9, 13.4 Hz),
2.79 (dd, 1H, J -16.9, 2.8 Hz). 20

h -
29@2%@6 B%@fﬁphﬁ'j‘)éé isg(fzrd yﬁrpw%hzg’m;ggaﬁ F&'h'\h‘;ﬂm ,
(W 114 Hz), 2. 75 dddy IHA) ~1638, M ?é H2)i3.18)(mp, )HZ)OZ (m, G 1.

(dd, 1H, J 8.8, 2.9 Hz), 6.95 (d, 1H, J 8.8 Hz), 5.74

Loy 3y g g ppocgiie b dgcriBec e Tl Ristor s (Diphioiyl-

- dhirdthare S ofidreiyyridis, byidreplayinb Qmmnylghl?nﬁm-lﬁl_ﬂl;)]\lm;zgg&gd%héoman-
9. 46 1H), 7.5 m , . -7.

'\'9"61 tr%?s %%tﬂﬁlfg (s, 1H

1H, J 3.0 Hz), 7.05 (dd, 1H, J 8.8,
30Hz) 6.97 (d, 1H, J 8.8 Hz), 5.76 (dd, 1H J

13. 6, 52N7trd"§)(2 p%ex%@c}{rgﬂan—]?@l x]y)p};]xﬁh&e 13.6 Hz), 2.76

dd,
(2 (2, é‘Hc;\lm 6109¥IE Ry 4o DB hQA bk dHnh 28 Bre 8.60HddNRL, T 9.1,
(AQ B\ Z46-982 [MSOM) 67277 (5 PH( 1. 11HeR), 7. 26%1 AHg s(giTHz,%Dm (dd,

d3 {42310 P )23 0t o B4 B o

HAY,,J -3.638 11 8 5.91H;), 2. 77 I.(Ydd;),lH;m—% Hz8.1, £5 812) 220, (m] HH),2.02
7. 91) 3.0 Hz). WD 2004/ 063191 PCT/ F12004/ 000011 24

2(}”(’& 5-Di f 1 uor ophenyl ) - 6- hydr oxychr oman- 4- one 1H NMR
(400 MHz, d6-DMSO) 8: 9.47 (s, 1H), 7.30-7.23 (m 3H),

712( , 7.06 (dd, 1H, J 8.8, 2.9 Hz).
7 (%@%%E'—Zﬂmg"gedm“s 60 (dd, 1H, J 13.1, 2.8

Hz) 3.15 (dd, 1H J -16.8, 13.1 Hz), 2.85 (dd, 1H

- 16. 8,2) LKolah-4-Bone intermediates
6- Hydr oxy-2-(2-trifluoronethyl phenyl)chroman-4-one 1H

NVR (300 MHz, d6-DMSO) S: 9.48 (s, 1H), 8.07 (m 1H)

7. 86- '6.—H9d1©ny—2-(erﬂuoraplﬁﬁylbcthromhi)-,él-o'r’w15 (d, 1H, J 3.0
Hz), 7.06 (dd, 1H, J 8.8, 3.0 Hz), 6.95 (d, 1H J 8.8
Hz), 5.70 (dd, 1H, J 13.8, 2.4 Hz), 3.38 (dd, 1H, J
-16.92° ,ﬁgl};hydquyageteghe(ndue (31Hg) was dissolved in warm glaclal acetic

acid (40 ml). 4-Fluorobenzaldehyde (2,4 ml) and ammonium acetate (1,97 g) were
added. The reaction mixture was refluxed for 8 hours. It was allowed to cool to room
temperature and poured in ice. The precipitate formed was filtered resulting in 4,23 g
of a mixture of 2-(4-fluorophenyl)-6-hydroxychroman-4-one and 1-(2,5-dihydroxy-
phenyl)-3-(4-fluorophenyl)propenone. The obtained mixture was dissolved in ethanol
(75 ml) and sodium acetate (3,4 g) was added. The reaction mixture was refluxed for
5 hours. It was then allowed to cool to room temperature and diluted with water and
filtered. The 2-(4-fluorophenyl)-6-hydroxychroman-4-one was recrystallised from
acetic acid. "H NMR (400 MHz, dg-DMSO) 8: 7.59 (m, 2H), 7.27 (m, 2H), 7.14 (d,
1H, J 3.1 Hz), 7.05 (dd, 1H, J 8.9, 3.1 Hz), 6.96 (4, 1H, J 8.9 Hz), 5.56 (dd, 1H, J
13.2,2.8 Hz), 3.18 (dd, 1H, J -16.9, 13.2 Hz), 2.77 (dd, 1H, J -16.9, 2.8 Hz).

Using the same procedure as described above for 6-hydroxy-2-(4-
fluorophenyl)chroman-4-one, but replacing 4-fluorobenzaldehyde by an appropriate
benzaldehyde, there was obtained:
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10J-16.9, 3.0 Hz).
6- Hydr oxy-2-(4-trifl uoronet hyl phenyl)chroman-4-one 1H

WORRL406001 MHz, d6-DVMSO) S: 9.47 (s, 1H), 7.82-FCTE1200%000011

4H), 7.13 (d, 1H, J 3.0 Hz), 7.06 (dd, 1H J 8.8, 3.0
Hz), 6.99 (d, 1H, J 8.8 Hz), 5.70 (dd, 1H J 15 12.9,
2.9 Hz), 3.16 (dd, 1H, J -16.283 12.9 Hz), 2.86 (dd,

1H, J -16.9, 2.9 Hz).

2- (3-Cnhl oro-4-fl uorophenyl) - 6- hydr oxychr oman- 4-one 1H
NVR (400 MHz, d6-DVMBO) 8: 9.45 (s, 1H), 7.53 (m 1H),
7.36-7.?1 1(m 2H), 7.13 (d, . 1H, J 3.0 Hz), 7.05 (dd,
1H, J B(oFlugrqphepyl)-6dydewxpehrompp-430® 9 Hz), 5.76 20 .
(dd, T NMR &0 MBz]dEBMSS) $£69.48ie, 18 7.47 (h6119), 748-237 (m,

Db, 722 3501 7 8T § e s L T s i 68 (@, 1HL T
M- HL65. SVEE) 18, T 93.092.0 $12),13:01 (08, TH, ( d06.9,113.0 B7y,.2782 (dd, 1H,

2.0 1), 7.53 (dd, 1H J 7.6, 1.8 Hz), 7.49°7. 41
(Jmoléz_%o)z;glﬁi (d. 1H, J 2.9 Hz), 7.06 (dd. 1H, J 8.8,

2.9 Hz), 6.93 (d, 1H, J 8.8 Hz), 5.78 (dd, 1H J 13.6,
2.6 HZQ)—92—ﬁlu@)ﬁ)fﬁgl%ﬂ&-é—'ﬂydrbxych’_]rgmgn-ﬂ&xeG Hz), 2.78 (dd,

1H, J 16,9, 2.6 Hz).

2- ( 3- CHI IMED O IHZad e ) WESB: HY-bivésn 1HD.0he (a0l EDH7 MUK, 1H),
(ASD7I987m, 469 PVBOYd, 8 H, 9 347HE)S 7.05 k4, 171,65%.4,.0 I]IE%'6.95 d, 1H,J
7.51-7.4 3 7 3,0 7.0 dof’ ’
1&?%1}185. | &@‘ g{@@jééi{é&.ﬁﬁd, jHBJ 81{'@31,3.%1{53 2‘7(60@51, 1H,
16

IH169,2R Hz).2. 9 Hz), 3.18 (dd, 1H, J -16.9, 13.1 Hz),
2.81 (dd, 1H, J -16.9, 2.9 Hz). 35

2-(2,4-D chl orophenyl) - 6- hydr oxychr oman- 4- one WO
2004/ @6@13Difheropls)4-peiexythroptn-4HodR (400 MHz,

d6- DVBRINSIR & Y e _
e d@ 1H, ?09%6&?—& ° ﬁh;_oé;. %dgf,j (Sliﬁ”f?sg@ %’?6?%2%})7;31 (m,
AH)47 14 (A4, T3 Ha). (005 (ad, bid, Y %18, 3.0 Ha), @9@(d 1H3J 6.84%), 5.82

QN H, 4, 131412 8H8), 8.28201d, B, 571634 ,13.14+Hzg,32.37§ (&, 171, -6 )b, 2.8
3111 8 (dd, 1H, J -16.9, 13.5 Hz), 2.78 (dd, IH ’J
-18:9, 2.7 Hz). 5 2-(3

- Bromophenyl ) - 6- hydr oxychr onan- 4- one 1H NVR (300 MHz,

ory . 2.0 piffuciipehn Fhygrd iy gole ) 570 Cgq' ™

1H, J B.I8MRX(400 Mblz, da-INESQY 3: D6 (3, 118),8. 1320, 151)57.34 @d, 1H),

9 (o L0713 -(&11c'1;E)JJ,2.%161%§ 7((5%1d(§1d1 , P8.8150 917) 1509 (dH1, 7 8.8
'z§, 5(72 (dd, TH, 7 13.5, 2.8 Hz), 3.28 (dd, 1H, 7 -16.9, 13.5 Hz), 2.74 (dd, 1H, J —
16.9, 2.8 Hz).

2-(2,5-Difluorophenyl)-6-hydroxychroman-4-one
'H NMR (300 MHz, ds-DMSO) &: 9.46 (s, 1H), 7.53 (m, 1H), 7.36-7.30 (m,
2H), 7.14 (d, 1H, J 3.0 Hz), 7.05 (dd, 1H, J 8.8, 3.0 Hz), 6.97 (d, 1H, J 8.8 Hz), 5.76

(dd, 1H, J 13.6, 2.7 Hz), 3.26 (dd, 1H, J -16.8, 13.6 Hz), 2.76 (dd, 1H, T -16.8, 2.7
Hz).

2-(2,6-Difluorophenyl)-6-hydroxychroman-4-one

"H NMR (400 MHz, ds-DMSO) &: 7.55 (m, 1H) 7.22-7.18 (m, 2H), 7.14 (d,
1H, J 3.0 Hz), 7.03 (dd, 1H, J 8.9, 3.0 Hz), 6.93 (d, 1H, J 8.9 Hz), 5.84 (dd, 1H, J
14.0, 3.0 Hz), 3.38 (dd, 1H, J-17.0, 14.0 Hz), 2.80 (dd, 1H, J-17.0, 3.0 Hz).



2- (4- Et hyl phenyl ) - 6- hydr oxychroman-4-one 'H NWR (400
MHz, d6-DMSO) 6: 7.43 (d, 2H, J 8.1 Hz), 7.25 (d, 2H,

wQ2@®4/06310¢), 7.11 (d, 1H, J 3.1 Hz), 7.03 (dd,PAFF12004/000011
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8.9, 3.1 Hz), 6.93 (d, 1H, J 8.9 Hz), 5.51 15 (dd, 1H,
J 13.0, 2.9 Hz), 3.15 (dd, 1H, J -16.9,13.0 Hz), 2.75
(dd, 1H, J -16.9, 2.9 Hz), 2462 (q, 2H, J 7.5 Hz),
1.18 (t, 3H, J 7.5 Hz).

6- Hydroxy 2-(2-nitrophenyl)chroman-4-one 1H NMR (400

? ﬁ}ph 4)96-(h§1 okiBhroSafa-¢he06 (M 1H),
7 96
s o e e T
(7@6 (&H 15 18.8 zFﬂsz) 5, o@?m(pta J 9.81Hz), 5.80 Qid, 2HBT
15 182 821175 43 @ 1;&3@-&% By 1,285 aa, TP -168:2.88).)
nltrophenyl )chr oman- 4- one 25 1H NMR (300 VHz,
L Lt ety
NMRA300 MHz d2-DMBP) 5: 9.487(s r&ﬂ) SOﬂQm JH97886z7Q(m
%Z? 7§6g@ Ig) 7]1;51 d81ﬁ ﬁb z§ 786 (déidlﬂlﬁs 833l)3{z'9;695 9d, 11, J
§2),5.79 ( ,)1H§0138 2 i8S S 1 %S 83609 3% da, 18,

g- h%@”g)gyﬁ (4-ni trophenyl ) chroman-4-one 1H NVR (400
MHZ | O 8: 9.48 (s, 1H), 8.29 (d, 2H J 6.9 Hz),
7.83 (d 2H, J 6.9 Hz), 7.13 (d, 1HJ 2.9 Hz), 7.06
(dd, BEIydtoRy-8- (42nﬂu¢bheth7_§dph£nﬂbt;hrdﬂﬁn—é} -ong. 8 Hz), 5.77

(H‘Zj;j 4 WGB@ 2 Qi g oL S 1itln 5296 fm, 48,913 @,
S O 0Ky, 2. QAR RN B A Z) SHIDRRAEIAT 881G 70 (4d, 1H, T
g(%%%é%ﬁ% 1§f@éﬁ}?904/6®0@991{{z),2§ 8@{!1&\'?1’3 04@@ 9MrI9 H2),

7.12 (d, 1H, J 3.0 Hz), 7.10 (s, 1H), 709(d
A Ba3CkHRo-4 Fidfl Gﬂyl) ohtyarbrfalfiondn-otdr) 6. 96 (d

o ?%M@%Qﬁﬁ, SAMp0) B b8 (5718, 7735 gy 139, 7 96731 (.
1% 713Z(d911-[',|21)302[z777 @5, mm9,1:5091z),2696(«t)1H §8.9 Hz), 5.76

Wﬂ%@*léégﬁ‘%‘z%' S0, ST 10095 it W/ (309, 2.7

(Wz). 3H), 7.13 (d, 1H, J 3.1 Hz), 7.02 (dd, 1H, J89
3.1 Hz), 6.89(d, 1H, J 8.9 Hz), 5.17 (d, 1H J 12.3),

3.18 (dg, 1H, J 12.3, 6.9 Hz d, 3H,
( (2 -Chlorophenyl)- 6-hydroxych%oman oné J 6.9 H).

'H NMR (400 MHz, de-DMSO) 8: 9.49 (s, 1H), 7.77 (dd, 1H, J 7.7, 2.0 Hz),
7.53 (dd, 1H, J 7.6, 1.8 Hz), 7.49-7.41 (m, 2H), 7.14 (d, 1H, T 2.9 Hz), 7.06 (dd, 1H,
78.8,2.9 Hz), 6.93 (d, 1H, J 8.8 Hz), 5.78 (dd, 1H, J 13.6, 2.6 Hz), 3.19 (dd, 1H, T -
16.9, 13.6 Hz), 2.78 (dd, 1H, T -16.9, 2.6 Hz).

2-(3-Chlorophenyl)-6-hydroxychroman-4-one

'H NMR (400 MHz, ds-DMSO0) &: 9.47 (s, 1H), 7.62 (s, 1H), 7.51-7.45 (m,
3H), 7.12 (d, 1H, J 3.0 Hz), 7.05 (dd, 1H, J 8.8, 3.0 Hz), 6.98 (d, 1H, J 8.8 Hz), 5.58
(dd, 1H, J 13.1, 2.9 Hz), 3.18 (d4, 1H, J -16.9, 13.1 Hz), 2.81 (dd, 1H, J-16.9, 2.9
Hz).

2-(2,4-Dichlorophenyl)-6-hydroxychroman-4-one
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2- (4-fl uorophenyl)-6-hydroxychroman-4-one (3,4 g) in
dry THE (34 m) was added dropw se a sol ution of
borane- THF conplex (20 m, 1.5 Min THF) under
nitrogen. The reaction mxture was refluxed for 1
hour. After <cooling to the roomtenperature it was

pour edlﬂwm moopﬁigdg\ﬂdl@@%uw@'{s 1%r)(7178 (4, 1H, ] 8.5 H2),

(A0 EREET ﬁé? B0 e 36, 80 beag D0 3. 0 0 M 7.06 (0
71H;LJ 818\ 3.2Hz), 6.98%d,(1¢1, 188 HY), 3.7/ )],HGI B% (297H%)‘|3 1B (dd, 1H,

ll)zlglé)lff?f&%lﬁ g, i’g%@% 2'74%6 (m 1E|)42 2, 22 (m

1.89 (m 1H). Using the same procedure as

deser hesl RS0 Pl dodloRiRANEBYL ) chr oman- 25

4, 6- di
2- (4- Ifﬁllbﬂ\%lﬁ%@@/ Bd BRY&hP dirdn 13D oHE0 By, HH), 7.59-7.53 (m,

a@H; oRYd @8 1H- me(a\/ h1b3 b»cﬁgxmb f(&’cﬁﬁ@r %som 9 HE‘&%@I\%ﬁSlH J

ned uoro hen
(5@31 57@@@@13@, ST %gz(qq,,)lH :}-;g9(},3r0ﬂ4)) 281 (dd, 1H,
713069, 26 Han 30 2H), 7.15 (m 1H), 6.88 (d, 1H, J
2°8 Hz), 6.62 (d, 1H J 8.7 Hz), 6.55 (dd, 1H J 8.7,
2.8 Hz), 5.44 (d. 1H J 7.0 Hz). 5.15 (d, 1H, J 10.7

Hz), 4296 E(ylpheby])-h@Boxsuhroitdn 4-ode 86 (m 1H).

V. Fﬁ%ﬁ%‘@%@f@% Py3y AR T AL qpr a8
1Fp), 710, @11, D11 i), 20§ (i J@@,smm.wgagd,m; 7550 8), 551

( d m 1938, 7o'y, 3. ﬁs@fd ﬁﬁdJ _igh, Q@HZ),z\PQ(%@OﬁZIOﬁ%J@éw
004/ oooo ,

(ag¢H, 73413, Hi§(t 2H8L7érﬂz)1H) 2] 26 (m 1H)
1 98 (m 1H). 2-(2, 3-Difl uorophenyl)chronman- 4, 6-di ol

5 1H 400 | d6; 6. 8 88 1H), 7.45-7.36

(m 2 ', Yg*?"é%"j(vﬁz‘m”fpbl%%@“ta& A4-qg (3 2] H) 8 Hz). 6.61

(d, 1HH BMR (408 HBISDMSI) 5: 549 G, B1Y 8.05-806ith, 18), 496-7.98
28:;,8 ri‘ SEE{)#(PQ@ ) %'és 7&891(%181}1) 744'8) 18,3 PPN 94 Pad, 18,
21 88, 31%)] &8t &bHER Ig)%HZbﬁBﬁQ (dd.6LHiJol3.0, 206 HE), AMR (Ao, J

'Vt@s @oﬁ%ﬁ@%&ga&ﬁ% {68, 216"1{%7 61 (m 1H), 7.28 (m
7 (m , 6.88 (d, 1IH, J 2.7 Hz), 6.59 (d,
1H 'J8.9 Hz), 6.54 (dd, 1H, J 8.9, 2.7
6-Hydroxy-2-(3-nitrophenyl)chroman-4-one
'H NMR (300 MHz, d¢-DMSO) : 8.40 (s, 1H), 8.24 (dd, 1H, J 8.2, 2.3 Hz),
8.01 (d, 1H,J 7.9 Hz), 7.74 (t, 1H, J 15.9, 7.9 Hz), 7.13 (d, 1H, J 2.9 Hz), 7.07 (dd,
1H, J 8.8, 2.9 Hz), 7.00 (d, 1H, 8.8 Hz), 5.75 (dd, 1H, J 13.1, 2.9 Hz), 3.21 (dd, 1H, J

16.8, 13.1 Hz), 2.88 (dd, 1H, J 16.8, 2.9 Hz).

6-Hydroxy-2-(4-nitrophenyl)chroman-4-one

"H NMR (400 MHz, de-DMSO) §: 9.48 (s, 1H), 8.29 (d, 2H, J 6.9 Hz), 7.83
(d,2H,J 6.9 Hz), 7.13 (d, 1H J 2.9 Hz), 7.06 (dd, 1H, J 8.8, 2.9 Hz), 7.01 (4, 1H, J
8.8 Hz), 5.77 (dd, 1H, J 13.0, 3.0 Hz), 3.15 (dd, 1H, J 16.8, 13.0 Hz), 2.89 (dd, 1H, J
16.8, 3.0 Hz).

6-Hydroxy-2-(3-methoxyphenyl)chroman-4-one



Hz), 5.46 (s, 1H), 5.32 (dd, 1H, J 11.9, 1.4 Hz), 4.88
(m 1H), 2.24 (m 1H), 1.99 (m 1H). 15

wQ@2{02/0831Di f | uor ophenyl ) chroman- 4, 6-di ol 1H NVRPCHBR004/000011
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MHz, d6-DMSO) 8: 8.87 (s, 1H), 7.39-7.22 (m 3H), 6.89
(d, 1H, J 2.8 Hz), 6.63 (d, 1H J 8.7 Hz), 6.56 (dd,
14 J 8.7, 2.8 Hz), 5.50 (d, 26H, J 6.8 Hz), 5.35 (d,
1H J 11.2 Hz), 4.89 (m 1H, 2.28 (m 1H), 1.95 (m
1H). 20 2-(2,6-D fluorophenyl)chroman-4, 6-di ol 1H NWR

(400 %@@gm ﬁ%@b 659, 4%'(% 1}59453 thlﬂlk')ls 3,83 10),

(77r:ﬁf127 L §30617)d 10 {+ 11D, 1199@ 1.4 8&512)%)0&7(dd»(1fﬁ1 T184,3.0
2 3766 d?ll'ﬂo8§HZ)'36(931 d&'r'iz)H 7260, 2.5 Hz), 5.52 (dd, 1H, J 12.9, 2.9 Hz),
@%@déﬁm@awﬁzwgz it IS, .
1H J1H J 2.4 H), 6. 6471 (d, 1H J 8. g HzH)Z 6555;7(dg

1H J 6%53"?0?%‘)7"“‘2 %’éé'&’ﬁr?n ‘i(ib'“"%gh ééméi ) ((

1H) . 38 MMRE0IMHaotconRESS)|5 Hedi () 6@1(114 261)d7 8V7-7139 (m,
%gﬁggﬁ’\f(ﬁ J ﬁg}:@{@%@d §f18)9§_|§953 1#% 6, %9(&311(1@ 8. é'ﬁz) 5.17

Hd) 1Hgl Ea3Y, 8,181d, 1ﬁ§1@3m§)9 Hg), ¢34 (@&HM 9312@ 7,
Hz), 5.51 (d, 1H J 6.5 Hz), 534(d 1H, J116Hz)

4.88 (m.1H), 2. 1H),, 1.95 1H). 35
2- (4- ﬁ)lqm%%ﬁ’é?‘%}9f%}?éﬁ‘§}_%l)a@ﬁronangm 6-E|i)ol WO
2004/ 063191 PCT/ F12004/ 000011 28 'H NMR (400 Mz,
0 6 7 (d, 2H J 8.3 Hz), 7.68
(d 2 4J]§1§°%°Pg§53‘1)s"8m§ggl‘(‘&gdi (9.% Hz), 6. 63)(d,
1H J 8.7 Hz), 6.56 (dd, 1H, J 8.7, 2.9 Hz), 5.45 (d,
%HS 2‘] Thtco: Y gens ﬁl\ﬂ%ﬁgph]e 18-hydduycrodtinldlond (34 g) in
2dry:$ (36rn@ A |ad@qcb<§m@wysp)ac,sﬁ}uaﬁﬁﬁf horguetTHIF copplegf0 ml, 1.0
@N@@n &he %a@ﬁor{ ﬁnxt&fé)was%eﬁ@xeﬁ 341 (6vr. Alfber
%ng H’ thg rgon; ter@pecg’gatpﬁeg it wgs H@ur%g intq Ia_tp 105: ﬁl\/%H%«?luggn 3.25(4-
(Eluoﬁbbhenm)mmalddzz) 6-ddo] Shs (ftercliH)EL NMRF4Q0MHAH);-DMSQ) 5: 8.84
(0 185 V48", 21), 7.21 (m, 2H), 6.89 (4, 1H, T 2.7 Hz), 6.59 (d, 1H, J 8.7 Hz),
6.54 (dd, 1H, J 8.7, 2.7 Hz), 5.42 (bs, 1H), 5.12 (d, 1H, J 10.7 Hz), 4.87 (m, 1H),

2.25 (m, 1H), 1.89 (m, 1H).

Using the same procedure as described above for 2-(4-fluorophenyl)chroman-
4,6-diol, but replacing 2-(4-fluorophenyl)-6-hydroxychroman-4-one by an
appropriate 2-phenyl-6-hydroxychroman-4-one, there was obtained:

2-(3-Fluorophenyl)chroman-4,6-diol

'"H NMR (400 MHz, ds-DMSO) &: 8.85 (s, 1H), 7.45 (m, 1H), 7.30-7.25 (m,
2H), 7.15 (m, 1H), 6.88 (d, 1H, J 2.8 Hz), 6.62 (d, 1H, J 8.7 Hz), 6.55 (dd, 1H, J 8.7,
2.8 Hz), 5.44 (d, 1H, J 7.0 Hz), 5.15 (d, 1H, J 10.7 Hz), 4.86 (m, 1H), 2.29 (m, 1H),
1.86 (m, 1H).

2-(2-Fluorophenyl)chroman-4,6-diol
'"H NMR (400 MHz, dg-DMSO) &: 8.85 (s, 1H), 7.56 (m, 1H), 7.40 (m, 1H),
7.28-7.21 (m, 2H), 6.89 (d, 1H, J 2.9 Hz), 6.60 (d, 1H, J 8.7 Hz), 6.54 (dd, 1H, J 8.7,



2- (2-Cnl orophenyl ) chroman-4, 6-diol 1H NVR (400 MHz,
d6-DMSO) 6: 7.63 (dd, 1H, J 7.7, 1.8 Hz), 7.49 (dd,

wWakho4/083191 8, 1.4 Hz), 7.45-7.36 (m 2H), 6.89 ¥dI/FI2bi)4/090011
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2.9 Hz), 6.63 (d, 1H J 8.8 Hz), 6.56 (dd, 1H, J 8.9,
2.9 Hz), 5.39 (dd, 1H, J 11.7, 1.5 Hz), 4.90 (m 1H),
2.33 (m 1H), 15 1.82 (1n, 18y

2- (3- Chl or ophenyl ) chroman-4, 6-di ol 1H NVR (400 MHz,
d6-DMSO) 8: 8.85 (s, 1H), 7.50 (d, 1H, J 1.7 Hz), 7.46

h, giingnﬁ 463@ 1H6J %8) 1@5 5 %fsléd yi:2 Jﬁowm%) 4. 8@2{11‘%‘11{) 1406 fm, 1H),

:6“@Hz) 515(dd 1H, J 11.8, 14Hz) 487(m
2.29 (m 1H, 1.85 (m 1H).

2 (2 h diol 1H NWR (400
3’68@{%& %fgg'%"‘%bzc ronﬁf éi??aal (()d 1H, J 2(1 Hz) |

7 64 IEBNMR 4I]6|MBIz8d¢5DMSO)8? %88 (i), TH15-7.38 (t, 2H),5/.28 (m,

7 7

gﬁ%d(%ggﬁ fﬁ' %k‘gi}, &gl @ﬁ%]@gﬁé@( igs%q!h #1957, '2‘2951@ 5.49

5(bS71H) 5. 40Hid, A HLG. 14 .81 Y4 Hz) 490 (ol H,13.28 em.3d ) 109 {1y 1H).

'1H8R"V(Rm Cl)lc_)l)l\/l—é (36 Br omophenyl ) - chrorran 4, 766:(1I>| ol 30

1H) 7. 25%2 Halﬂ&wphw@ememanﬂ»ﬁg dfP?37 (m 1H) 6. 82(3m(d

1H, J 25 vz J4008VIBE, dLADMISD) 81 884G (82 1), 66 bam (144, 7.28kim, 1H),

0. iy 75 é%%fd( g s by A0 189 ma g 8 it d 27

3H7)0 5 (6Bt TH)L pl3eriyd,)IEh Tdrieh 14, Bz)l4 3B (mlﬁmméb@@llgi) 1.99 (m,
Pf%{lmzoom 000011 29 'H NMR (400 MHz, d6-DMSO) 8:
7.34 (d, 2H, J 8.0 Hz) 7.22 (d, 2H J
OHz) 688(d 1H, J 2.8 Hz), 6.57 (d, 1H, J 8.6

ﬁu Iérﬁhen&l)%hl% an,&dtd) . 5.39 (d, 1'(;'1 J 7.1
AR H7 R 400 wizgdf(wq’ﬂcﬁgs 3G ﬁ 7%.’;3,')7 25 @éﬂﬁ 89 (d,
3tH1, P2.8. R’l}ﬁ%m (dS 128, ( 2-NHEY, ooy, DI Irsomes AzR-5d0oid, 1HH 6.8

0,555 8%916%%“?%98@98@7%@%@( Ho. 413510 50" o

1H, J 2.4 Hz), 6.56- 57(m2H),551555m2H)
4 85 4 ?g dﬂuor'&'l)hm%d)%groﬁiaﬁa §Fo11H), 1.85-1.96 (m
. 1H NMR (400 MHz, dg-DMSO) &: 8.87 (s, 1H), 7.48 (m, 1H), 7.17-7.13 (m,
2H), 6.90 (d, 1H, J 2.9 Hz), 6.55-6.54 (m, 2H), 5.46 (dd, 1H, J 12.2, 1.8 Hz), 4.87
(m, 1H), 2.37 (m, 1H), 2.23 (m, 1H).

2-(3,5-Difluorophenyl)chroman-4,6-diol

"H NMR (400 MHz, dg-DMSO) &: 8.87 (s, 1H), 7.21-7.17 (m, 3H), 6.88 (d,
1H, J 2.4 Hz), 6.64 (d, 1H, J 8.7 Hz), 6.55 (dd, 1H, J 2.4, 8.7 Hz), 5.47 (d, 1H, J 7.0
Hz), 5.17 (d, 1H, J 10.5 Hz), 4.86 (m, 1H), 2.32 (m, 1H), 1.85 (m, 1H).

2-(2-Trifluoromethylphenyl)chroman-4,6-diol

"H NMR (300 MHz, ds-DMSO) &: 8.89 (s, 1H), 7.83 (m, 1H), 7.79-7.74 (m,
2H), 7.58 (m, 1H), 6.90 (d, 1H, J 2.7 Hz), 6.61 (d, 1H, J 8.9 Hz), 6.56 (dd, 1H, J 8.7,
2.7 Hz), 5.51 (d, 1H, J 6.5 Hz), 5.34 (d, 1H, J 11.6 Hz), 4.88 (m, 1H), 2.21 (m, 1H),
1.95 (m, 1H).

2-(4-Trifluoromethylphenyl)chroman-4,6-diol



2-(3-Ntrophenyl)chroman-4, 6-diol 1H NVR (400 MHz,
d6-DMSO) 8: 8.89 (br s, 1H), 8.29 (s, 1H), 8.20 (dd,

wapho4/083181 2, 2.3 Hz), 7.93 (d, 1H, J 7.9 Hz), RFCTWER2(G4/000011
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1H, J 15.9, 7.9 Hz), 6.89 (d, 1H J 2.8 Hz), 6.66 (d,
1H, J 8.7 Hz), 6.57 (dd, 1H, J 8.7, 2.9 Hz), 5.47 (br
s, 1H), 5.33 (d, 1H, 15 J 1P87 Hz), 4.88-4.92 (m
1H), 2.33-2.39 (m 1H), 1.83-1.92 (m 1H).

2 (4 Nltrophenyl)chroman 4,6-diol 1H NWR (300 MHz,

Déﬁ%\?géo 2 deHisq ?82@ s, 34}, 7 7377Qd9zﬂ'|21)83ﬁz 4768
o ar2 e T o G, 30 o Lyt gy oSt .

é*é HQ) §4% (H'Z?H ﬁ@%{zgds 261{1?1 %1 %61?213 g%%)q%ﬁﬂm( %z((m lH)

1 Q%)lﬂﬁhenyl )chroman 4,6-di ol 1H NMR (400 Mz,
d6 DVBO) 6 8 82 (s, 1H), 7.31 (t, 1H J 15.7, 7.9

8 0 2H), 6. 59
(d 1%2(§ ‘Z]%’SIOYC’E‘H%W%F%"& hoiq] 7( PR H)
(d. 1MINMR (@OGIMHZ 5103ME0) 5119, S&Ks,llﬂ.iB 7139y 241(@33171) QQSS @,
1

(@ J%Hzgq\?é(g Hgﬁ% Zé-%z% ﬁsgdd2§H(ﬁB7 QDSHz") §39%d9@1 6.8
(fﬁODSB/Héd 1@5JDN/5CI)IZ)84 88. (17191{‘1%2319—(?11 H{)@ 7 1313 5H)
6.88 (bs, 1H), 6.53 (m 2H), 5.37 (d, 1H J 8.0 Hz),
470 d,_ 1H J 10.6 Hz 94 1 0.73 (d, 3H J

(2-¢ @W@Wﬁ}?h@r%ﬂn }ﬁtdé‘?lgr;ndl atH)es 35 (
2 4 FHWMQ@ESOMHZW@I’MS@%OW 6A0dA0TH/ DB.3,108 Hz), 7.49 (dd, 1H,

STAFOAREAD T eI S S 0adl, s e
C(Hd om,ri #9,62.91Ha), 539, @dg)H,; hl 1d7 clh$ HﬂbrﬂEﬂQﬂ@ﬁ»éH)Bé 3R(p, 1H),
%io }@acetl c acid (27 m) was then added dropw se

action mxture and it was stirred at room5
terrperature for 1 hour. The reaction m xture was

pour eg £xlorasted wth
di chl § @ngitl%gor?@ At chfilr

r educelﬁlI AROMEz %rﬁwényg%gggﬁg Oegl YHOFE.7 1), 7.46-

27 @84 th) 319y, @me(aymcm 6 ) -G6D(d, 1HET BIW:@;LGISSM%&, 1H, 7 8.6,2.5

Tt oot el 21 g0 U By o ot

81656121)1}1)4 97 (dd, 1H, J 10.2, 2.4 Hz), 2.95 (ddd, 1H,
8, 11.4, 6.2 Hz), 10274(ddd 1H, J -16. 8,

5 3 3 1 Hz 2.15 m 1
2-(2, 4-D)1chlor0pher$y1)chro|1in|)an 4,6- lel( .

'H NMR (400 MHz, de-DMSO) 8: 8.89 (s, 1H), 7.66 (d, 1H, J 2.1 Hz), 7.64
(d, 1H, J 8.5 Hz), 7.51 (dd, 1H, 7 2.1, 8.5 Hz), 6.89 (d, 1H, ] 2.7 Hz), 6.63 (d, 1H, J
8.7 Hz), 6.56 (dd, 1H, J 2.7, 8.7 Hz), 5.50 (d, 1H, J 6.8 Hz), 5.37 (d, 1H, J 10.4 Hz),
4.90 (m, 1H), 2.32 (m, 1H), 1.80 (m, 1H).

2-(3-Bromophenyl)-chroman-4,6-diol

'H NMR (300 MHz, ds-DMSO) &: 8.83 (s, 1H), 7.63 (m, 1H) 7.53 (m, 1H)
7.46 (m, 1H) 7.37 (m, 1H), 6.88 (d, 1H, J 2.9 Hz), 6.62 (d, 1H, J 8.7 Hz), 6.55 (dd,
1H, 7 8.7, 2.9 Hz), 5.42 (d, 1H, ] 7.0 Hz), 5.14 (d, 1H, J 10.5 Hz), 4.86 (m, 1H), 2.29
(m, 1H), 1.84 (m, 1H).

2-(4-Ethylphenyl)chroman-4,6-diol



Usi ng the sane procedure as described above for
2- (4-fluorophenyl)chroman- 6-o0l, but repl acing

wQ@2qo4/063190r ophenyl ) chr oman- 4, 6- di ol by an apprP@I/FROE/000011
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2- phenyl - chroman-4, 6-diol, there was obtained: 15

2- (3- Fl uorophenyl ) chroman-6-ol 1H NVR (400 MHz,
d6-DMSO) 8: 8.78 (s, 1H), 7.29 (m 1H), 7.28-7.25 (m
2H), 7.14 (in, 1H), 6.66 (d, 1H, J 8.5 Hz) 6.52 (dd,
14, J 8.5, 2.7 Hz), 6.49 (d, 1H J 2.7 Hz), 5.03 (dd,

1H J ;ﬁh%wimgz@%og\%ﬂl d%lﬁg)sb% 48 (s, 35637.60d, DR, 13.0.8z2) 7.22

Z(d,(ﬁi Fl 8,0 Hap e/ (d) iHs bRSHB, 657 (d.HHWR-¢ Bab nmAdd, 1H, J 8.6,

% QMS )398(d 1H2P7. (1er 1496 %J 18071 0V7 H)) 4.86 (RS 1H), 12961((q 2H, J
1

HZ)Q@(&&)lH%Fq §g(1Png) gnﬁ}ﬁg)%l% gl (1(id2 6. o ’

2.66 (ddd, 1H, J 169 5.0, 2.9 Hz) 2.11 (m

koA SRy henyl ) ch 6- ol
B g L e e
1H), 7HIGMR{300MHZdIBMER) 518187 (6. 1@ 7 808.00m,dXD, 7.77-7.86

)7, (ﬁ1 i (%9 &ihm 7225 )d@ 561457 f}nlzﬁ{ 5.53- 5255 (m,
%%)%Zﬁ 4352’37(%2 1HI) b%fﬁ@%ﬂ@y }-érr%n@h 1(%{ Dol ﬁ NI\/R '

(400 Mz, d6DI\/ISO)8 883(s 1H) 7.56 (m 1H), 7.28

1 , 6.53-6.50
(m 9@7N heawcﬁf}bnm @2 d2°13 Hz) 2.92 35 (dt(jtrjn 1H,
17 19LNMF5 400 MHEZJ-DRISEH & 889, (b 1H), 8.29 (9 180)08.20 @d, 11,

S@m%%f’ #a@;%ﬂ?ﬁ%“@?%iﬁoiﬁ TR s 1gh 1 28
THE)NSIRG ((&OKH NHz7 Hotlp-WVBEy, B, BS.8.2. 9§1z),15rg7 (b s3HHY% 583 (d, 1H,
o PRt B AT Wy WS4 020 .05 (1

2 (2 6- D| fI uor ophenyl) chroman-6-ol  'H NMR (300 Mz,
&y%éylﬁo‘hoﬂhhddlﬂl (m 1H), 7.33 (in, Ih),

(7m262(Hinr3 NM%@ i Sy 8 %6 G055, S5 6103, 7.74

10d) 2H27 69 Hzn 6. $9+Xd 12{ 14.8(kiz), 4.6 (d,2H)1 8(6“er)1 6)56 (dd, 1H, T 8.6,

d%éﬁgggdqt djghgg'% W %E?&%%ﬁ)‘ 5 H%#ﬁ% 53’@86@&%3 31-2.38

(m, 1H), 1.78-1.89 (m, 1H)

2-(3-methoxyphenyl)chroman-4,6-diol

'H{ NMR (400 MHz, d-DMSO) 8: 8.82 (s, 1H), 7.31 (t, 1H, J 15.7, 7.9 Hz),
6.99-7.02 (m, 2H), 6.88-6.90 (m, 2H), 6.59 (d, 1H, J 8.7 Hz), 6.54 (dd, 1H, J 8.7,2.8
Hz), 5.40 (d, 1H, J 7.0 Hz), 5.08 (d, 1H, J 11.5 Hz), 4.83-4.89 (m, 1H), 3.77 (s, 3H),
2.23-2.28 (m, 1H), 1.83-1.92 (m, 1H).

3-Methyl-2-phenylchroman-4,6-diol

'H NMR (300 MHz, ds-DMSO) &: 8.79 (s, 1H), 7.42-7.33 (m, 5H), 6.88 (bs,
1H,), 6.53 (m, 2H), 5.37 (d, 1H, J 8.0 Hz), 4.70 (d, 1H, J 10.6 Hz), 1.94 (m, 1H),
0.73 (d, 3H, J 6.7 Hz).

¢) Chroman-6-ol intermediates

2-(4-Fluorophenyl)chroman-6-ol



1H, J 8.6 Hz), 6.53 (d, 1H, J 2.9 Hz), 6.50 (dd, 1H J
8.6, 2.9 Hz), 5.05 (dd, 1H, J 9.8, 15 2.2 Hz), 2.88

w@ cdabd/oe3iky J -16.7, 10.8, 5.9 Hz), 2.62 (ddd, BREE/FI2004/000011
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-16.7, 8.9, 5.0 Hz), 2.15 (m 1H), 1.93 (in, 1H).

2-(2-Trifluoronet hyl phenyl)chroman-6-ol 1H NVR (400

MHz, d6-DMBO) 8: 8.86 (s, 1HBQ 7.81-7.75 (m 3H), 7.57

(m 20 1H), 6.674 (dd, 1H, J 7.1, 2.1 Hz), 6.54-6.51

(m 2H), 5.14 (d, 1H, J 10.5 Hz), 2.95 (m 1H), 2.72

(m 1H), 2.05 (m 1H), 1.96 (m 1H).

2-(4-Trifluoronet hyl phenyl)chroman-6-ol  1H N 400

MHz, dsietyistpna(14gnB wvag gdderglowly ity asplutiop, Of?@- uqrpghenyl)-

éh%%m%x% 6%01%?'*9 Zga i dﬁhﬁ%&metﬁmﬁ;@@ %H) D). ItdiflubréacbtidEdid (27 ml)

vag zhwddiﬁdroy“sseammz% fea%l@d&(w e pp it V?Séérf(a&na" ‘Pﬁ;ﬂ

gerﬁ rﬁﬂﬁlte £b) i’loll;llll‘ 92 (réactldxir&mxtﬁre was poured on ice-water and extracted
or o- r ophen

it diglofpRseans: 15 SR RE Vo ylodTRAL B e Q%MQ o

(tdluel&(s)to]d’dtmﬂ 2€{4fﬂddzc)p}ﬁnﬁ)bhﬁorﬁml-6m1 "PHYMR5(409 @hCl) &:

2 27 il

Jrggc %i!f))i o%(% %g mﬂ@)pﬁe l@s)}(i: rﬁér&dd %H?rs(cmwlﬁ&w 57

((apmm&ﬁzmem\@@) 16:7 10824 e 2% (ddy de}é%ﬂmﬁﬂ@

%’ﬁzﬁ(d 3511@,'}';‘_’116(8“5 3ZU)1H§) 235((141111{2%2 os\lﬁgﬁOLH) 2.1 Hz),

2004/ 063191
PCT/ F12004/ 000011 32 lH) 1.87
2- (3- @Hllﬁg’ B Reny )d‘éhdhﬁﬁamdé’scﬁbed didvBIEsR -8B fluddephenyl)chroman-

ol Pugeplaging (Zﬁ@'fﬁ%i%m&g)“ﬂi‘ﬁ’é ghig-di) pads %ﬁﬂfr)ate Jgheny-

ZhOdm{rnt,61d], therédwag otaibef:, 2.12 (m 1H), 1.93 (m

1H). 2-(2,4-D chl orophenyl)chroman-6-ol 1H NVR (400
MHz, d6-DMBO) 6: 8.85 (s, 1H), 7.65 (d, 1H J 2.2 Hz),
7.57 24(- EMorophlensd)cbrmna@ -0l 7.49 (dd, 1H J 8.4, 2.2

HZ) Gﬂ%\/ﬁ{@b Wz 34D M*sdc)ls (givs 1H{)J74133(n$ 1HZ) 1.282)25 (m,
i s bt ;@E‘?%%é‘%c% Mg g7 3 S hpga, 1.7
ab7 @l\@@) oﬁ(dd81ﬁlJ 99, 21Hz), 7,86 tm{ 1HI), 248, (1 15D 2(1r31 (nd, HET), 1.93
1@? 3 (m 1H), 7.35 (m 1H) 6.67-6.48 (m 3H), 5.01

, 2.87 1 2.63
162 (o 1h. (mH) 63 (m 1H), 2.12 (m 1H),

2-(2-Fluorophenyl)chroman-6-ol

'H NMR (300 MHz, de-DMSO) &: 7.50 (m, 1H), 7.39 (m, 1H), 7.26-7.19 (m,
2H), 6.63 (m, 1H) 6.53-6.50 (m, 2H), 5.21 (dd, 1H, J, 10.2, 2.3 Hz), 2.98 (ddd, 1H,7J
-16.9, 11.2, 6.0 Hz), 2.66 (ddd, 1H, T -16.9, 5.0, 2.9 Hz) 2.11 (m, 1H), 1.99 (m, 1H).

2-(2,3-Difluorophenyl)chroman-6-ol

'H NMR (400 MHz, ds-DMSO) &: 8.85 (s, 1H), 7.41 (m, 1H), 7.33 (m, 1H),
7.26 (m, 1H), 6.64 (dd, 1H, 9.0, 2.8 Hz), 6.54-6.51 (m, 2H), 5.25 (dd, 1H, J 10.2, 2.2
Hz), 2.93 (m, 1H), 2.66 (m, 1H), 2.14 (m, 1H), 2.01 (m, 1H).

2-(2,4-Difluorophenyl)chroman-6-ol

'H NMR (400 MHz, d¢-DMSO) &: 8.83 (s, 1H), 7.56 (m, 1H), 7.28 (m, 1H),
7.13 (m, 1H), 6.63 (m, 1H), 6.53-6.50 (m, 2H), 5.17 (dd, 1H, J 10.3, 2.3 Hz), 2.92
(ddd, 1H, T -17.0, 11.5, 5.8 Hz), 2.66 (ddd, 1H, J -17.0, 5.0, 2.7 Hz), 2.09 (m, 1H),
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2- (4- Et hyl phenyl ) chroman-6-ol 1H NVR (400 MHz, CD3QD)
6: 7.26 (d, 2H, J 8.2 Hz) 7.13 (d, 2H, J 8.2 20 Hz),
), 6.55 (dd, 1H, J 8.6, PCBFBEa(4/000011
6.51 (d, 1H, J 2.8 Hz),, 4.83 (dd, 1H, J 10.1, 2.3
Hz), 2.84 (m 1H), 2.62 (m 1H), 2.59 (g, 2H J 7.6
Hz) 2.03 (m 1H), 1.93 (m 3H), 1.19 (t, 3H J 7.6
Hz). 2-(2-N trophenyl)chroman-6-ol 25 1H NMR (400
MHz, d6-DMSO) 6: 8.85 (s, 1H), 8.00 (d, 1H, J 8.0 Hz),

I % 780 (m 2H), 7.59-7.63 (m 1H), 6.59-6.62 (m
.50-6.53 (m 2H), 5.36 (dd, 1H, J 10.2, 2.0
2.89-2.93 (m 1H), 2.67-2.73 (m 1H), 2.26-2.31

(m 1bl) 2, 51D RoopRenylichtondd-6-080

AR e R e

gm $EL}, 5. ﬂl@n Hz)), 2.93 98, (1d,), 2168 (d, TP 2Hd )(m, THY01.98 (m1H]).
15.9, 7.9 Hz), 6.70 (d, 1H, J 8.4 Hz), 6.51-6.55
(m 2H), 5.19 (dd, 1H, J 10.0, 2.0), 2.86-2.91 (m
1H), 2:B5-Difb®rqphenylcijoman-6212. 23" (m 1H), 1.91-1.97

(0 a7 hopdR @ob Audh .98 g@%h) %'Brsqmrn)ﬁmh (Mpl 7.33 (m, 1h),
TQ6RBO)SH.56(8h 16 S5 o6 &512@11 H, 1492,

(2%1—1%}"29?5(91914,‘}%)2:66@@9%%141@11 LH)82©1+(1@1H5 53 (dd
d, 111, 2.8 Hz), 5.19
(dd 1HJ99 22Hz)287291(m1|—|) 2.61-2. 66

(m 16)(3, 2D ifrordblddylfohrordd)-6-0l. 89-1. 93 (m 1H). 5
%N"b%ﬁgﬁy@@@tf& {;&?{EE‘)}%ng (%W}(@Pz}]bﬂi'zs%) 6.68 (4,
HE), J 8.GHOp 66348, {1 | 2PH2)6. @z(ctddaﬂ Ahis. 39900, 4 94 6l af, 19,

??ﬁm‘i ssl('dggﬁ(vg 316"@ 10.8; 55§H(zg éztfzddé 112, J‘llblzn 8. 965 4812),

2. o, 189, {88 (mjH).10 2.57-2.66 (m 1H) 2 06 2, 13 (m
1H, 1.89-1.97 (m 1H). 3-Methyl-2- phenyl chr oman- 6- ol

1H NVR (4 8. 77 7.41-7.33
(in, T—él To%ﬂ%‘go@eﬁ%ﬂmom%‘ %&f( d, 1H, J 9.2 Hz),
2. 73 (HNNMBH400 MHS, &;DESO) 8z )8, SEA(sSUELY, A 1-1F5 (m, 3H) 7557 (m,
1826 875%da, 181, 351 01 5 B 54 % 520l B0y 3511 440,838 7HA)5 H2), 2.95

(m, 1H), 2.72 (m, 1H), 2.05 (m, 1H), 1.96 (m, 1H).

2-(4-Trifluoromethylphenyl)chroman-6-o0l

'H NMR (400 MHz, ds-DMSO) &: 8.82 (s, 1H), 7.75 (d, 2H, J 8.3 Hz), 7.65
(d, 2H, J 8.3 Hz), 6.67 (d, 1H, J 8.6 Hz), 6.53 (d, 1H, J 2.9 Hz) 6.51 (dd, 1H, 8.6,2.9
Hz), 5.12 (d, 1H, J 8.3 Hz), 2.90 (m, 1H), 2.63 (m, 1H), 2.16 (m, 1H), 1.92 (m, 1H).

2~(3-Chloro-4-fluorophenyl)chroman-6-ol

'H NMR (400 MHz, ds-DMSO0) &: 8.84 (s, 1H), 7.33-7.21 (m, 3H), 6.66 (d,
1H, J 8.3 Hz) 6.54-6.51 (m, 2H), 5.19 (d, 1H, J, 8.8 Hz), 2.92 (m, 1H), 2.66 (m, 1H)
2.12 (m, 1H), 1.96 (m, 1H).

2-(2-Chlorophenyl)chroman-6-ol
'H NMR (300 MHz, de-DMSO) &: 7.58-7.36 (m, 4H), 6.66 (m, 1H), 6.55-
6.51 (m, 2H), 5.23 (dd, 1H, J 10.1, 2.1 Hz), 2.92 (m, 1H), 2.68 (m, 1H), 2.17 (m,
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2-[2-(4-Fl uor ophenyl ) chr oman- 6-yl oxy] - 5-ni tropyri di ne
was prepared as described for

5-ni tro-2-(2-phenyl chroman- 63%1 oxy) pyri di ne i n Exanpl e
1(b) starting from 160 ng of

2- (4-fluorophenyl)chroman-6-ol. 1H NVR (400 MHz,

?@%q 9.04 (dd, 1H, J 2.9, 0.4 Hz), 8.60 (dd,
3000 1) g Hz), 7.51 (m 2H), 7.24 (m 1H), 25
7.20 (dd, 1H, J 9.1, 0.4 Hz), 701(d 1H, J 2.8 Hz),
6.96 ¢4g.Chldtop H%Zmﬁaaﬁ-e&lﬂ) 6.91 1H, 8.7 Hz),

5.15 ( ) Y/ .
5 iy 3ot s G Ao 1
prIqed BED, G321 -Geiddn, BED, 206 (e, Fid), 221[(& (ED£3. @i)fmplrléhgll)’z (m,
g P??ﬁ% -yl oxy] -5-nitropyridine, but replacing

9@ T% enyl )chroman-6-0ol by an appropriate

2- phenyl chroman-6-0l, there was obtai ned:

2 [2 5{ 5115}{&5 &Q&gg@@:(ﬁ-yl oxy] - 5-ni tropyri di ne

0 46”%&&4%»@{%% Hop i dyes'6: b 8 Gifln T2y, 7.57
H(z5n7@'?13; YHORS 4m. 21—12!) 6.67-651((th, 31131)1521169;1&2)11; J

u@p Zé 13% o oy, B H, 21380 8. 1088 o G

2004/ 02%19\% i’gT/ Flfbg;;;oooglimuzlgzs(dgf Tﬁ 3.01

hényl 1

e 2o

??HS‘(’;@KI) ?99 (%Hl@@@]@% ﬁ‘} ﬁ{)0§ owm 114) Zﬂg%ﬁ i), 263 (m,

1), 21250, THRA.Qm, o), 7. 20 (d 1H J 9 1 Hz), 7 02

(d 1H, J 2.8 Hz) 6.98 (dd, 1H, J 8.7, 2.8 Hz), 6.91

d, 1H J_8.7.Hz). .5.37 {dd, 1H J 10.4, 2.3 H
3 04 (Qd(ﬂ‘dE‘f%mhefJ}uCi?fP%m’ié g 6.0 Hz), 2.82 (ddd, )1H J
-17. 0,'BL NMR @100}z 2CDEODNS: 112P, (2108 §AHzIAL3 (dRH, T 8.2

Zfé)fﬁﬁgr@pﬂ%n’ﬁ?l{% $:3598, LI 8.6, 28 1), 651 dlllHnéZSHz),,483
NRER (H0010VH2,.3 HB), DhEam, 5 H )9 052 pulHMS%RBZbI M)6H@%63(m
45 1H), 7.38 1
ﬁg’o %”g'(m]H?D 12 ?ﬁéﬁznﬁz 1H§;n 7.H)03 (d, 1|(—|,mJ e
6.98 (dd, 1H, 388 2.7 Hz). 6.92 (d. 1H 8.8
2 RNitesbhedyhchdordéh-6-01 2. 3 15 Hz), 3.04 (m 1H),

e G B (oW DMs0)%: 8@ 18 -0 (4, 18, 7 8.0 Hz), 7.79-
7.80 (m, 2H), 7.59-7.63 (m, 1H), 6.59-6.62 (m, 1H), 6.50-6.53 (m, 2H), 5.36 (dd, 1K,
1102, 2.0 Hz), 2.89-2.93 (m, 1H), 2.67-2.73 (m, 1H), 2.26-2.31 (m, 1H), 1.90-1.95
(m, 1H).

2-(3-Nitrophenyl)chroman-6-ol

'H1 NMR (300 MHz, ds-DMSO) &: 8.80 (s, 1H), 8.26 (s, 1H), 8.19 (dd, 1H, J
8.1, 2.3 Hz), 7.90 (d, 1H, T 7.9 Hz), 7.70 (t, 1H, J 15.9, 7.9 Hz), 6.70 (d, 1H, J 8.4
Hz), 6.51-6.55 (m, 2H), 5.19 (dd, 1H, J 10.0, 2.0), 2.86-2.91 (m, 1H), 2.61-2.68 (m,
1H), 2.17-2.23 (m, 1H), 1.91-1.97 (m, 1H).

2-(4-Nitrophenyl)chroman-6-ol



2-[2-(2,4-D fl uorophenyl)chroman-6-yl oxy]
-5-nitropyridine |HNW (400 MHz, d6 -DMSO) 5: 9.04
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(m 1H), 7.31 (m 1H), 7.21 (d, 1H, 9.0Hz), 7.17 (m
1H) 7.02 (d, 20 1H, J 2.9 Hz), 6.97 (dd, 1H, J 8.9,
2.9 Hz), 6.91 (d, 1H, 8.9 Hz33 5.34 (dd, 1H, J9.9,

2.0 Hz), 3.03 (m 1H), 2.78 (m 1H) 2.17 (m 1H), 2.07
(m 1H)

Cn ‘ﬁp@&%@ﬁg@ﬂfﬁ@&@&%&w S %X:z/é (& 2P § 69ALs); 471
01,41HH1)6,9 B2 6.60dd, 1HH, 8.6 H2p6.53 (dd, ! g@ sﬁzgﬁﬁ @p,fd 15, J

7 1 :
z) 5 35 (@d %-h (1@9 @Fﬂ Hz)52335 idplgn Hi), 2. 61322 66( g%dﬁﬂl-la)m

321131,9H),51&91§3dmr|2§1 2. 29 (m 1H), 2 01 (m 1H).
2-[2-(2, 6-Difl uorophenyl)chroman- 6- yI oxy]-5-nitropyrid

40 3) 5: 9.04 (d, 1H, J 3.0
Ine g(éﬁ’l?tglaxypg[‘ﬁf‘ﬁﬂgg‘&an 3 o Hz) 7 45(Em 1H), 7.38
(m 1FHN1\§RC{GOQ MHA id)- DMSQ:tS(&ﬂs (LsH;lH) 028 (tHHL, T 1.8 .9 Ha),
%3?6 qé;f'(lg g%é%,gjz(hd,sﬁi gﬂs bfte.ob &, B, P53 10) 66292 1, J
3. 90Hz), 48151 H)24 ?Q (@q:anl&.p 8 2@1%3 5. s*gz) g.§2(2n$9 g LED,
g_ 72:08,(0, H), 2.06-2.13 (m, 1H), 1.89-1.97 gn 1H).

uor opheny!’) éhr oman- | oxy] -5-nitropyrid
i ne WO 2004/ 063191 PCT/F12004/000011 35 1H NWR (400

enﬁctﬁéma@% diH J 2.9 Hz), 8.60 (dd, 1H,
T O o b D ke BB, 6, 4
(H63H), 4155 @, 1H, ¥913A4z), 273 ¢dd,did ) - 165, SJOHJ.Z& 2354 gldg 1HgJ #6.5,

gz%gz)(’%zl‘ll (:pf Ilﬁ_g%rz%g%é?{ﬁ enyﬁ?’i:hr oman- 6-yl oxy]-5-nitro

pyridine '"H NWR (300 MHz, d6-DVsO 8: 9.04 (d, 1H, J
2. 9 : 2. ool 6
3H) H_z}ﬁ %—&g (Fﬁihgnglgﬂmm]aﬁ6 3’10)93/] 5 n1 F?nhﬂ)b intérnS&tiafes’6 (M

, 1.22 Hz) 7.05 (d, 1H,
J 2.7 Hz), 6.99 (dd, 1H J 87 2.7 Hz), 6.91 (d, 1H,
8. 7 Ha)[2-@-183oio he chibnib@-Qylokig)}5-nBrdpyridibe (m  1H),
2.84 (m 1H 2. .00 (m 2H).
2-[2-(4-Trifl uororrethyl phenyl ) chroman- 6-yl oxy]-5-nitro
pyri di2a@- (4J;H?-]uNMBh@M))©hM12an -@ gloRSOpitepysd was, pragaredsas

éieicr}lfze;i for75 g%ro(g ?2 &Sllyjclué&&%}_g ﬁo;&)ﬁ;;*)%ne m@(aﬁgﬂe ) stdrting
Hzc)m160mg1®° x- %ﬂuqrpph@ylécmorr@nﬁ ol H Mjm dg 150) &:
@4(@ 9 élzr-' z% z?sbi?d 151, 29. 1(Q®H H754 (leHm?A@n 1H),

6 i 19, & 9 G904, hoi & 1H, 5% B, % ) 1% &7 (£9%) 6.01
(d, 1H, 8.7 Hz), 5.15 (ad, 1H, T 10.3, 2.2 Hz), 2.94 (m, 1H), 2.76 (m, 1H) 2.17 (m,
1H), 2.01 (m, 1H).

Using the same procedure as described above for 2-[2-(4-fluorophenyl)-
chroman-6-yloxy]-5-nitropyridine, but replacing 2-(4-fluorophenyl)chroman-6-o0l by
an appropriate 2-phenylchroman-6-ol, there was obtained:

2-[2-(3-Fluorophenyl)chroman-6-yloxy]-5-nitropyridine

'H NMR (400 MHz, CDC13) &: 9.07 (d, 1H, J 2.8 Hz), 8.46 (dd, 1H, J 9.0,
2.8 Hz), 7.36 (m, 1H), 7.21-7.15 (m, 2H), 7.03 (m, 1H), 7.01 (d, 1H, J 9.0 Hz), 6.98
(d, 1H, T 8.6 Hz) 6.92 (dd, 1H, J 8.6, 2.7 Hz), 6.90 (d, 1H, J 2.7 Hz), 5.09 (dd, 1H, J



Hz) 2.24 (m 1H), 1.99 (m 1H).
2-[2-(3-Chl oro-4-fl uorophenyl)chronman-6-yl oxy]-5-nitro
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J'2.9 Hz), 8.60 (dd, 1H, J 9.1, 2.9 Hz), 7.40-7.27
(m 3H), 7.21 (d, 1H, J 9.1 Hz), 7.03 (d, 1H, J 2.7
Hz) 6.98 (dd, 1H J 8.8, 2.34Hz), 6.94 (d, 1H J 8.8
Hz), 5.36 (dd, 1H, J 10.7, 2.1 Hz), 3.04 (m 1H)),
2.80 (m 1H) 2.18 (m 1H), 1.99 (m 1H). 25

%%'\%]&%1 %Gmgﬁ 2%' 3[)”’&60?“@4 &: %ige%glszid&atﬂfggwm@ 8g, 3.2

Hz) 2.24 (80 TH3QR.096m, D). 9.1, 2.9 Hz), 7.62 (dd, 1H, J

~75 1.8 Hz), 7.51 (dd, 1H, J 7.6, 1.7 Hz), 7.45-7.40

b B e Rusrethmyngionan dptoa T pbpbiridingy (g1 1)
8. 8 Hix NMR4A0¢ NHz, ngbcu) 8:09.04 (@.1H, Bi2)§ H3), (8(60((#;1 )7, 9.1,
5801 2‘@1@9%@%@3@5 @Jﬂ/% %2%(135%}5”*7 )g@k%l 1121 68, 7.00
(00T, W28 HEDE98)dd5: 110 ) 647, 2R Yae6.9 @ %71@)@3 @3@1 1H, J
10 40§ giglﬁoﬁ 58@%%7156,0%15% dﬁldr'){%h& s%%ﬁd%{ (Jm17&H)51 2.8

216(9121&2@&@1111 .7 Hz), 6.94 (d, 1H, J 87 Hz)
518(dd 1H, J 10.2, 2.2 Hz), 2.97 (ddd, 1H, J

o) 229 G Do O Y E RSN 36

1H), 2H00VIRNM00 MHz, de-DMSO) &: 9.04 (d, 1H, J 3.0 Hz), 860(dd 1H, T 9.1,
ol G st Uy oo v

HZ)HZB 64987((1dd1H1Jm 8,2.9HD), 6.8 @, THiH$ Hz, 542 (&, 11y 19.4,2.3

gizé {1@ (D, blg)l(zf) WH}JZ ﬁO&I—Izw@B 996;5l ggp(mleHS] 85.439

(cljg 91;'[§J@}ng 32 2 Hz), 3.06 (ddd, 1H J
Dz ph 1%&&@1@6 VAdky]-5-nikbpRidibe 3, 2.7

Hz) 2.3
2-[ 2- (ﬁwﬁ'@@h@%ﬁ%%%&%% I Fah i Ot !
T, NMIRHE ) 006 Iz, 1 HGPL3 BYm81HR. 704, (Ad1H190H3), 2.19 (b )LH) 7.02 (d,
Sl,qf%ééj%‘g) 26#{7(] 11%71 88 %’9%} Jg&géﬁbge%ﬂ)sglééé 1617 9.9,
Hz( Hz),31036m3 H)n. 78@1,15)217((1@@11&9 07J(n1,01H|) 2.2 Hz),
§H§a7(lgn 1H), 2.72 (1n, 1H 2.20 (m 1H), 2.00 (m
2- [ 2- (412528 Difeargphenib drarman-ogylexxl15-8RPYEdBES r i di ne

'H NMR (400 MHz, CDCl3) 8: 9.07 (dd, 1H, J 2.8, 0.4 Hz), 8.47 (dd, 1H, J
9.1, 2.8 Hz), 7.26 (m, 1H), 7.05-6.91 (m, 6H), 5.35 (dd, 1H, J 10.3, 1.5 Hz), 3.04
(ddd, 1H, T -16.9, 11.7, 6.0 Hz), 2.82 (ddd, 1H, T -16.9, 5.2, 3.0 Hz) 2.29 (m, 1H),

2.01 (m, 1H).

2-[2~(2,6-Difluorophenyl)chroman-6-yloxy]-5-nitropyridine

'H NMR (400 MHz, CDCl3) 8: 9.04 (d, 1H, J 3.0 Hz), 8.60 (dd, 1H,J 9.1,
3.0 Hz), 7.45 (m, 1H), 7.38 (m, 1H), 7.30 (m, 1H), 7.21 (d, 1H, J 9.1 Hz), 7.03 (4,
1H, J 2.7 Hz), 6.98 (dd, 1H, J 8.8, 2.7 Hz) 6.92 (d, 1H, J 8.8 Hz), 5.42 (dd, 1H, J
10.4, 2.3 Hz), 3.04 (m, 1H), 2.79 (m, 1H) 2.21 (m, 1H), 2.08 (m, 1H).

2-[2-(3,5-Difluorophenyl)chroman-6-yloxy]-5-nitropyridine



1H NMR (400 MHz, CDC13) 8: 9.04 (d, 1H, J 2.8 Hz),
8.60 (dd, 1H, J 9.1, 2.8 Hz), 7.36 (d, 2H, J 8.1 Hz)

wQa2@4/06d91 2H, J 8.1 Hz), 7.20 (d, 1H, J 9.1 HzRCT/F120@/000011
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(d, 1H, J 2.7 Hz) 6.96 (dd, 1H, J 8.8, 2.7 Hz), 6.89
(d, 1H, J 2.7 Hz), 5.11 (dd, 1H, J 20 10.1, 2.2 Hz),
2.98 (m 1H), 2.75 (m 1H), 3562 (q, 2H, J 7.5 Hz)
2.16 (m 1H, 2.01 (m 1H), 1.19 (t, 3H J 7.5 Hz).
5 Nitro-2-[2-(2- nltrophenyl)chroman 6- yI oxy] pyri di ne

8. 60%%%@@%@@@9% %Z@A(d 1) 28.80 (&), 11,7 9.1,

Py To)t 120- 711960 4HD). 71695 6. 3065, 1@@1, ¥ 1@ 2k, 297

H!gd 412195 ll_g%) 10,9, Ségﬁ%agsi 21’7”I_€|i'td\c]161 1_%181#%)9 864, 287 H,?dz mtﬂ]’a ]:]]H)

1PRm,AH. Hz) | 299331(m 1H), 280285(m 1H),
2.35-2.40 (m 1H), 1.99-2.04 (m 1H). 30

5-Ni t1,0- 2 3-nite h
*H VAP ABE RO R R Pt Mg e
8. 60 (HAMRH300 w:m ds-I2MS Ohid) 9(81(:&211(15129@@ $606d, dH, J 9.2,
DO H). .55 ’[@ (/35 %@(ﬁ}ﬁﬂ)% L2 fulMey 7 02 1 £bs (i, § 2.7
3H), 6.89 81, (8, T 849, 27 éz)ysag)(d 1,861 Hz @630(@, 15§ ] 108"13&) 3.05
i(gg%ﬂé,g&érﬁ}lﬁﬁ.méo%f(n?z% (m 1H), 1.99-2.06 (m
5- Nitro 2-[2-(4-nitrophenyl)chroman-6-yl oxy] pyr| d| ne
WO 20@%@ Ogmﬂud?&ﬁéﬁ ?ﬁfﬂ%ﬂﬁﬂé&l -6-3ToxyH5 Moyl
d6
DVE @4;32%083\4% e sh%; Y08 f’{ £, 97@5 8%5'%1] 15{ T9.1,
62 O HAY)7.797(d22H( HS. 215&)271 170(d, 16 ) 8. BHeB7.21. (dznani 9.31Hz) 7.01
2(d%1}§,‘5%7%}1%;§9§ ex 12%1;?%&? X5 @ 98 ézg{zéfﬁ 29 dr% 11, J
1491, 250 Hz), 3.00 (ddd, 1H, T-16.9, 10.1 8Hz) 4 (ddd, 15,7 Of6 6™ 4,45
ch -6-yl 5-ni t di
e T
8.60 (dd, 1H, J 9.1, 2.9 Hz), 7.32 (t, 1H, J 15.7,
7.9 H.p2-B- @9106614 fliidro eﬂylﬂchiﬁl)lan—@-yﬂ:&yﬂ-d nitkbpyrillife 4

T 5 ol w}%&é@% g B T2l Boftgh o,
(Zid HAH. 4017&74m, 2HG, 1)) (d, SHL29(1ddk), 193 (d, 110.J@,.7 BzB6.98 (dd,

Hﬁ%{ 188,27 %Pz%?%? (a, fo7s f%g%@éggdd}'ﬁi {%0771221 7, §.0% (m, 1H),

22,86 (et Hy2.12 (phBAY LN @rdD6- yI oxy) - 5- ni t ropyr| di ne
1HNI\/R(4OOI\/HZ d6 DVBO) 6: 9.04 (d, 1H J 2.8 Hz),

8.59 ( dd, 1H 9.
2-[2-(2- Chlorophenyl)chroman 6-yloxy]-5-nitropyridine

'H NMR (400 MHz, d¢-DMSO0) 5: 9.04 (d, 1H, J 2.9, 0.5 Hz), 8.60 (dd, 1H, J
9.1,2.9 Hz), 7.62 (dd, 1H, J 7.5, 1.8 Hz), 7.51 (dd, 1H, J 7.6, 1.7 Hz), 7.45-7.40 (m,
2H), 7.21 (dd, 1H, 7 9.1, 0.5 Hz), 7.04 (d, 1H, J 2.7 Hz), 6.99 (dd, 1H, J 8.8, 2.7 Hz),
6.94 (d, 1H, 8.8 Hz), 5.40 (dd, 1H, J 10.4, 2.1 Hz), 3.04 (m, 1H), 2.80 (m, 1H) 2.24
(m, 15D), 1.95 (m, 1H).

2-[2-(3-Chlorophenyl)chroman-6-yloxy]-5-nitropyridine

'"H NMR (400 MHz, CDCl3) §: 9.04 (d, 1H, J 2.9 Hz), 8.60 (dd, 1H, J 9.0,
2.9 Hz), 7.53 (s, 1H), 7.46-7.42 (m, 3H), 7.20 (d, 1H, J 9.0 Hz) 7.00 (dd, 1H, J 8.7,
2.7 Hz), 6.97 (d, 1H, J 2.7 Hz), 6.94 (d, 1H, J 8.7 Hz), 5.18 (dd, 1H, J 10.2, 2.2 Hz),
2.97 (ddd, 1H, T -17.0, 11.5, 5.9 Hz), 2.83 (ddd, 1H, J-17.0, 8.1, 4.5 Hz) 2.21 (m,
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15 2.8 Hz), 7.43-
7.00 (d, 1H J 2.

36 (m 5H), 7.19 (d, 1H, J 9.1

Hz) 6.95 (dd, 111, J 8.7, 2.6

Hz), 4.73 (d, 1H J 9.3 HzRCT/EI28E

(dd, 1H, J - 16.7, 5.0 Hz), 2.64 (dd, 1H, J -16.5,

10.9 Hz), 2.18 (m 1H), 0.77 (d, 3H, J 6.7 Hz).

Exanple 3. Internedi ates 20 36

(5-Ni tropyridin-2-yl oxy)-2-phenyl chr oman- 4- one

i nt er medi at es

2E§gzﬁp oD fldln 2-yl oxy) - 2- phenyl chr oman- 4- one
ropyri di n- 2-yl oxy) - 2- phenyl chr oman- 4- one was

prepared as described 25 for

5-Ni t qu%ng&hmuﬁ&hl Bn-BLy00sy] Bytitdpyeding Exanpl e

v, SBRcy o Mhan Pl hp oA o T UiE A Y.

iﬂzsz 75%-(a, BEL, X 8o HER) 7.4 7 (B 1H, d 2.00H), 3.39.(0d,HA], I 874,230 Hz)

o d‘i?HHSJ %ﬁ%% 6343 iﬁ) g9 Qg Ty 164 0 480, 00,
Hﬂ T 30,9081, 800 DIf) B (o BBl 15 45 HOSEHbbal e Ve, 189

8% (5-nitropyridin-2-yloxy)- 2-phenyl chroman- 4-one,
6 repl aci ng 6-hydroxyfl avanone by an appropriate 2-
phenyl chromanone derivative, there was obtained: 7-(5

- Ni t r Qpyt (308 Mbl@ﬁ)ﬁh&ldﬁh@—@wxgpﬁﬂﬂmpyﬁdme 35 'H NMWR

100 R iy &y it oA gy B 152

D80, 7366 (b6) LB 55 nQ4Ho 07486, )L 789)m, 6 7. 2pc(d 1H, 7 9.2

/1,06 F1:20
g@%gg% O35 PP 0598, o3 g iy 1
12B2®(rhizDH), 2085111@ dH)- 16.9, 2.7 Hz)
3- Met hyl - 6- (5- nltropyrl di n- 2-yl oxy) 2- phenyl chr oman- 4-
one 5 1H NMR (400 MHz, d6-DMSO) 8: 9.03.(d, 1H, J 2.9
Hz), @-BaBdylphenylphpman-6-ylogylpitrepyedine 56 (m  3H)
7.50- 7‘!—?}_@&/&(’?0@%% @OCi9 5: Drhd (@, OHLY 28)HZ),78.6@ (ddd 1HLHO.1,

s 851 Iy 35, Ry 7200 Gl bl 00

| THLEY MR EiZA6O6X0d, 11, T 8.8, 2.7 Hz), 6.89 (d, 1H, J 2.7 Hz), 5.11 (dd, 1H, ]

2:(2,3: D -~ 2--pRe -be [ dhgxj A [
A0 B SRS LRe PRkt Fetrg e St o1
n@mgtlﬂi{)el.d)f)(U3H215r5di1¢)ydroxyphenyl ) et hanone (3. 16 Q).

benzyl chloride (7.04 15 g) pot assi um car bonat e

12 4 and 18- Crown- 6 in 2-butanone (50 m

( h%&li’fé@‘zt[ﬁdéﬁﬂtr@?hewls hé?m?n“ ArdoxyAprihing oo |(ng t hza

pf eCI PiEt RVER 0D N1zt @ BNISTY §: 9ldue(d, immat}&)y@so (dd, 1,7 9.1,

d
B Gad ‘isﬂéﬁ% TR BTt 7R Rk, A0e 22 1L
t 9\l ) V7. O4n ()i 1L T €. SSHig), Gro8H(sldlr 1K i Jcfe8, 908 Hiz), 688 (d, 1H, J 8.8 Hz),
5.52 (dd, 1H, J 10.3, 2.0 Hz), 2.99-3.31 (m, 1H), 2.80-2.85 (m, 1H), 2.35-2.40 (m,
1H), 1.99-2.04 (m, 1H).

Hz
Hz

\\/\./

7
6
7 000011

5-Nitro-2-[2-(3-nitrophenyl)chroman-6-yloxy]pyridine

'H NMR (400 MHz, d¢-DMSO) &: 9.04 (d, 1H, J 2.9 Hz), 8.60 (dd, 1H, J 9.0,
2.9 Hz), 8.32 (s, 1H), 8.23 (d, 1H, J 8.3 Hz), 7.95 (d, 1H, ] 7.9 Hz), 7.74 (t, 1H, J
15.8, 7.9 Hz), 7.21 (d, 1H, J 9.0 Hz), 6.96-7.03 (m, 3H), 5.35 (d, 1H, J 8.7 Hz), 2.98-
3.06 (m, 1H), 2.72-2.79 (m, 1H), 2.26-2.33 (m, 1H), 1.99-2.06 (m, 1H).

5-Nitro-2-[2~(4-nitrophenyl)chroman-6-yloxy]pyridine



twice with dilute hydrochloric acid, dried over sodium
sul phate and substantially 20 evaporated to dryness

wapaencyieduced pressure. The residue was trit UPGI/BI004/000011
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with cold n- heptane (30 m ), and the precipitate was
filtered off with suction filtration giving after
drying 2.85 g of 1-[2,5-bis(®&nzyl oxy) phenyl ] et hanone.
1H NVMR (400 MHz, DMSO-d6) 8: 2.50 (s, 3H), 5.08 (s,
5.18 (s, ZFD 7.20-7.50 (m 13H). 25 b) Acetic

acr d gﬂ\kng 2 afmge 5)@ 0#8&d,8H, Az@Hg} 8@0 (8d, 1H,J 9.1,
I'S benz

h th
@&H@es it TR 207 ST aPh g, 95
&, 3H) 6‘51|3§l dcﬁ@HCJ bor 22 He), AD6S05 @S| LH)P2. 73(2 To@m 1H),

te eratur ted product was collected b
Qrﬂ%%? (rg,nl s%e%&\?/\pgh@)@ co}od et her and dri ed under/
reduced pressure Acetic acid 2,5-bis(benzyl oxy) phenyl
t L] | d
iss? B anfER e ot Oy SaRGrde o °
mﬁ\r&s(zroamliz alMSON &: 9.6 (AIH, J 2 Hz) 860 (dd, 1H,7 9.1,

) )R Jz) 71716 grqgwr 1903 (d, 11, T 8.4 Hz),
%%ngmgﬁ)é? SR TChe S ERE ¢ aaT
3! ied® gdr%]ldgfﬂ rrugum 6(HH, sm)ad, TIPEUHGRDQIZ 3(H3), mg)r (Wy3E1), 2.93-
éV%b@?é#@d Jﬁé%i;&%d%gealggggn%réEﬁﬁLS%@%gq%ggFDt|on

was made acidic with diluted hydrochloric acid. The

%iﬁ'e%' Ry ARl B Taf S SEN S opidy %Eéﬁt o

pr essHENMR @0 MHEz,0l58MS) 5119.0dvid, { BMEDSE2), 859 4dg7H, T 9.1,
5‘%}:')7 4J35§9§ (@51{%"1)19 (g 4, fﬁ"i HA, 330(1(d Q18 Tz HAF8.95 (dd,

71}2g8774z@6§ﬁ) 61W;%&8(ﬁz) iq; }13)193H%)H585(dd 1H, 7 -

2rd 2570 Bl oana@y] oxy) R8N oy Iz pieay Bihanane, 3HJd ¢7 Hz).
r%égzure &ﬁ 2, gabls(génzy oxy%h%enolﬁno 28 9),
2- brormacetophenone (0.22 g), potassium

hydrogﬁ_ﬁf_ﬂl}iﬁonﬁégn%ﬁa&'é g) and 18-Crown-6 (3 ng) in
t
ccet Uit ) PP A Eone

dryness under reduced pressure. The residue mas

triturggse itm@hdﬁﬂf-ﬁmxyce §-BelcHkBmah Aesne( 8. 2 ) and

wat er | bat’h tenperature. The
pr oduct mas collected by filtration, washed with cold

et her @{%Nﬁ%&@ﬁdﬁﬁ%[ox&?gfeﬂylﬂﬁemﬂfﬁne Wisajrepared 4k dedcribed
2H) 06, (S 2
5f05§ I\élgro > phe@yg‘grone%é mdgleéh ’]_Egamf I?(b%u%%g 9;? mg of
J6-By&okizflavhibne. 6 HOMMRI(400 MHS, dizDMBE),5: 7. Q:B(ts 03), (8rﬁ4 (d, 1H,
79.0 Hz), 7.59-7.41 (m, 7H), 7.31 (d, 1H, J 9.0 Hz), 7.23 (d, 1H, 8.8 Hz), 5.75 (dd,
1H, 1 12.3, 2.9 Hz), 3.30 (dd, 1H, -16.3, 12.3 Hz), 2.87 (dd, 1H, -16.3, 2.9 Hz).

Using the same procedure as described above for 6-(5-nitropyridin-2-yloxy)-
2-phenylchroman-4-one, but replacing 6-hydroxyflavanone by an appropriate 2-
phenylchromanone derivative, there was obtained:

7-(5-Nitropyridin-2-yloxy)-2-phenylchroman-4-one
'H1 NMR (400 MHz, ds-DMSO) 8: 9.07 (d, 1H, J 2.8 Hz), 8.67 (dd, 1H, J 9.0,
2.8 Hz), 7.89 (d, 1H, 8.6 Hz), 7.60-7.35 (m, 6H), 7.04 (d, 1H, 2.1 Hz), 6.97 (dd, 1 H,



15H). 20 e)
2-[2,5-Bi s(benzyl oxy) phenoxy] - 1- phenyl et hanol To the
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2-[2, 5- bi s(benzyl oxy) phenoxy] - 1- phé&nyl et hanone (0. 14
g) in methanol (0.5 m) and tetrahydrofuran (1.9 m)
was added at the 0 C tenperaddire 25 sodium

bor ohydride (6.5 ng). The reaction was stirred 15
mnutes at 0 Cand 2 hrs at 22 C tenperature. After

di t 85 €d, -
g.‘\z}a%ﬂ G155 f(éé, 1%,?61{@%, Eamk), and (LETRNYY, 08 0Ta), B85 e

ora e reésidue was stirred at 22
06.8, h7 Hfe product was filtered, washed with cold
wat er and dried under reduced pressure. Yield is 0.09

g. 1H NVR (DVBQ-d6) .6. .4.05 (m. 2 4 91 1H),

4. 95 %é\{fetbﬂy%%ffp%g‘,?mz?Fylf’X@.'gbh?rgadhimﬂi%’} 4%%& 1H),

6. 47 (MIUIMR (208MIE, -BMSQ)H; 96348, (1, ] 29 Mz, §64 (ddifH, 1 9.1,
. (d, 7 2ol . 15 bi). ) ,7

Lo é@:ﬁ@&@ﬂ%&}@@gﬁz@e@ﬂ% SONERLT A8 @ 1H

Sl Hz), 63864, 1H, J 12.5 Hz), 3.36 (dd, 1H, J 12.5, 6.9 Hz), 0.86 (d, 3H, J 6.9 Hz).

2-[2, 5-bi s(benzyl oxy) phenoxy] - 1- phenyl et hanol (3.9 Q)

in ethanol (175 m ) was hydrogenated in the presence

of 10 dinterogndiathar coal WD 2004/ 063191

PCT/ F3208084h 898014 pherh@-bed£01 ABlio:h-63opdi5-nifiupyridine
catal yst  was renoved by filtration and the sol vent was
evapor at ed under reduced pressure. The residue was

recrysgy al[,5a8id(benniostyehenyNe¢tharmneof t ol uene- et hy
acetate 8:1 (15 m). The yield of

2- (2- Hydr oxy- 2- phenyl et hoxy) - benzene-1,4-diol is_ 1.,
g. 1HAMRERNED-@6Y-dibydexyshepplethanoge 63.16 23 bepzyl j_:bb%’n%e (7.04

4,00 123t 183 4 @6 thehdd 2-Butdadhe (80 @ml) was

PPt S,Sﬁ"%fﬁ“frg%‘%éeg(lggf 918 ]_(E)é’wﬁ %{6 g8 2.t fi )

Sebted anderppilux) {9y 5 Igs.gﬂfte(r&pol\yn@t}lg Preﬂ.lblt,ate(iwgs?ﬁ]%qied 9 8Tl%e

ate kR @vdpdtdied BB diShbss underdéduced pidshure 8nd 6thes(S0Th) was

O ted i T Sofiian Rrks Washel 48e Witth ufth'sBiufi RiRbxiad Sottition,

Awk - Wylel dioaty hRdoblloyit atid pdryedueer sovkurd sulplatglangd substaggially

| e B0 Byl ' tutkied with cold n-

EYPRITY H?(z gr_y%lesgs)unﬁlnr g’?ﬁ?egﬁ?%sggrfe‘g?ﬂé;reﬁggg Wa{ﬁgﬁr . w1. .co n

flieptaae (3ymbh endsthiepesripitesswes Alied pEavithhanetion SRty sIVing

A i Stad ifdnSTeth¥hdhe! HINMR (400 MHz,

A DR el e o

AOMSQ-do) e 81505, 5-08(562H), 1918 GndH)yj Lp 70 (om, 13H).

2, 3-di hydr o- 2- phenyl - benzo[ 1, 4] dioxin-6-0l is 0.5 g.

"H NVR_ (D\VSO-, . 4.0 J. 8.5, 11.4 Hz, 1H),

4. 35 (Rdieeye 2‘?@25[%82{93}1@?10’%‘851?@“& F*(dd, J 8.5, 2.3

Hz, 1H), 6.29 (dd, J 2.8, 8.5 Hz, 1H), 6.32 (d, J 2.8

Hz, 1|_2’sol(131tic7)r§ o% 9—’[2,‘;-b§s(§enzyloxy)phenyl]ethanone (2.25 g) and peracetic
acid 40% (1.63 ml) in acetic acid (5.4 ml) was stirred at 60 °C for 1 h. After cooling
to room temperature the precipitated product was collected by filtration, washed with
cold ether and dried under reduced pressure. Acetic acid 2,5-bis(benzyloxy)phenyl
ester was recrystallized from 2-propanol. Yield is 1.87 g. '"H NMR (DMSO-dg) &:

2.23 (s, 1H), 5.03 (s, 2H), 5.05 (s, 2H), 6.84-7.44 (m, 13H).

c) 2,5-Bis(benzyloxy)phenol



Hz, 1H), 7.36-7.47 (m 5H), 8.99 (s, 1H). 20 h)
2- (2, 3- D hydr o- 2- phenyl - benzo[ 1, 4] di oxi n- 6-yl oxy) - 5-ni

w0 c@ppeitdi ne A sol ution of PCT/F12004/000011
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2, 3-di hydr o- 2- phenyl - benzo[ 1, 4] di oxi n-6-0l (80 ng),
2-chloro- 5-nitropyridine (56 ng) and potassium
carbonate (52 ng) in dinethy3¢ormamde (1.0 m) was
stirred at 120 C for 2 hrs. After cooling the mxture
wat er (10 n1) was 25 added and the precipitated

Pr 0dUGLsoifiRnlorhbotllid 19HeHrith foly {Rbi@) cRBF(128PEYBAT

and drie er reduced pressur

sty dmrids solufoRNES BB By @ 1401 g getequiths el for
§]5 1Bs K fterjelfﬁaznof‘wﬂs7 e\faggrateli Lﬁﬂieﬁnedﬁceﬁ prissurkhhe cloar2®lutiba, was

gm@g a@glc vgltlg E%utpé E?rq_rpghloqc é@g (@e Q}*e%plggecfgr'_%iiﬁ)w'_gs_}:ogicted
()9 filidat®nl whhed Wijh cold 3Qter ab® dfied urkddy red&c«ﬁt)pr(asmire Yieldds 0.56
gnhﬂﬁ@@mé’ a3%: 43 Sy Lo, Wha (&KIW, 8 Pz, 18),

B:45i(d, 13- DHEBHE)H e (& ) 8, 5H8, ki) 7 3Byt onalihbndil dhc 315
oXy) - pyri d| ne 35 a)

6- Met hoxy heny di hydr o- 2H napht hal en- 1- one WO
2004/ 0p3123- ﬁsfpﬁmw&pme@xh 1-phenylethaneper e of
pal | adiun(l1) acetate (0.57 g),

g?caﬁ&%‘&%é( @rg1 &368?755' R (@]21%%)9? b[‘r%lﬁ c\éc%pél uoﬁ%séo 22

g ot@tsﬂuhf E;dirwedaﬂamgw(omrg) md ir8iro@s-6 (Bmgbub@nqteménle

1)%%418 |Sﬁ1§ﬁ(g %J??f;og 81’e1% 5&%%1% &]{h% m&ﬁlr% §ra9 ﬁﬂ}:reﬁ%lﬁ r%tr/%é)rated
ab diy@@ssuflef mducediresshes. Tharssidon wes kmturaéedmw dsoneduie ot

e%)e Igé g %ﬁg Er?r% {F&E%e elnﬁj Mikdick Ba@ te E&l‘dﬁ.@é %eﬁ\)%’(ﬁiwﬁlas

xtracted Wit

oijaeirE b itraion, Wasbsd HABIFEU henATeAFisg ThrTEUACER rossure:
G%r%% ?g% 1ﬁf}@\g§r sordgyiaat o8V 2HMr3.06 @21y, 5.58 @s2H), 6.51
(Eoena s iy Taoh Gt g 133392 480,004 [P T B=g i gas 5. 03 oo

M431). d6-DMBO) 6: 7.87 (d, 1H J 7.8 Hz), 7.16-7.33 (m
5H), 10 6.91-6.94 (m 2H), 3.85 (s, 3H), 3.82-3.88 (m
1H), 3.06-3.14 (m IH), 2.92-2.98 Sm 1H), 2.23-2.38
(m 2H) 2-[B)5-Bis(benzyloxy)phenoxy]-1-phenylethanol

6- Hydr oxy- 2- phenyl 3, 4-di hydr o- 2H napht hal en-1 -one 15
6- Met hoxy- 2- ﬁéen yl - 3 4- di hydr o- 2H- naph aI en-

(10" Gho Smsoludon ki, St honpy s Hen o I enAsitione (014 &

G SARRERI @515 1Phnd ﬂaﬁ-amrd@@ﬁéfaﬂq t1 rrwgtéltg zjaaladdeﬁta thé & PArt@nperature

e R

P&t @ALPCY teiipSrabiee. rA(Betraaldﬂmgemhtérr(ﬁ mml) olethenel antHetiRd{ofogn were

l_axybog?%% ?t}ﬁ regl g V&ég yﬁéﬁ da& 250 égb £ flr tht 'ﬂrodllcgwgs filtered,
washed with cold water and dried under reduced pressure. Yield is 0.09 g. '"H NMR
(DMSO-de) &: 4.05 (m, 2H), 4.91 (m, 1H), 4.95 (s, 2H), 5.01 (s, 2H), 5.59 (d, J 4.7
Hz, 1H), 6.47 (dd, J 2.8, 8.8 Hz, 1H), 6.68 (d, J 2.8 Hz, 1H), 6.89 (d, J 8.8 Hz, 1H),
7.24-7.45 (m, 15H).

f) 2-(2-Hydroxy-2-phenylethoxy)benzene-1,4-diol

A solution of 2-[2,5-bis(benzyloxy)phenoxy]-1-phenylethanol (3.9 g) in
ethanol (175 ml) was hydrogenated in the presence of 10 % palladium on charcoal
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20 8.6, 2.4 Hz), 6.68 (d, 1H, J 2.3 Hz), 3.79-3.85 (m
1H), 2.99-3.06 (m 1H), 2.83-2.90 (m 1H), 2.19-2.33

W@ 2004268191 C) PCT/F12004/000011

6- Phenyl -5, 6, 7, 8-t et rahydr o- napht hal en-2-o0l 25 To a
sol ution of

6- hydr oxy- 2- phenyl - 3, 4- di hydug- 2H- napht hal en- 1-one (50
ng) in trifluoroacetic acid was added triethylsilane
(98 nmg). The m xture was heated at 60 C for 3 h.

iﬁg(y %&2 VRS & VAROL B wa 6veﬂ%‘§tqﬁtr5ﬂ’oﬁ eﬁﬁl t%?e SoigLG AR

t ure extracted wth ethyl acetat anl C
eveperaied waderapiusgd Rrrgswo abisasider wmemwa@m omﬁle mixture

316N ethyl a%e@?e s é 1|Tﬂ) The ﬂlﬁid7of@2(2(-ﬂydr5 2-fh

ezene” 19§d iabvs b ' Rk (DRSS i) &5 g 786\ 85 1H) 4 00
E(leJtQG D6 {B; PHE I+ @d6, 73.6; 8. 21 A My k), ﬁaiﬂ(dhaB OHZ-1¥), 6.18
QNN SHE iy 634 ok BN G¥h B BT330S
2-Eh(sokld), -6 sy Upyri di - 35 ne (21 ng) and potassium

fluoride (23 ng) in dry dinethylformm de were heated
at 120 C until di sappearance of the starting nmaterial.

Vat er 2 Rdé-Rilydrcd-phemd-bgaend b4l xiodel063191
PCT/ F12004/ 000011 42 and the m xture extracted with

AT L R
rtelueys (78 thi) smexd héatedm;&ml Amhﬁlys’c b NWE!yst((G GQ) Moider reﬂux for 7 hrs.
g@%el%'\@%’ig th]e sp, V&P gfgs %\'f(_la]'%of]aﬁ% undgr 8 o s{sdd Eﬁﬁ restiue was
2ugiBied by tofumn Gihmatog@phy oﬂ&lh(:argelz(kﬁluerﬁ/ cEhyd apdtateeetic acid,
I
8” E}' ﬁ‘ﬁ@ Iy?él& of 23 dlh%dro 2- ophegxyl—benﬁo[nl 4i]d1§x141 %o is é)rso g, 2[1_-|I_ N
@ﬁ)&pg&%(dd 185, 19 7, 19), 435§/dd 723, 1144z, 18, 5.11 (dd, 7
6}& fzj\lgtzr TR Biodda; J§2 3] srngﬂ)z ?praas?wddgsgg% %h}gé:m?t& e.5
i
%P%H?b ’Péé Féf}rfﬁbmﬁa)zg9§(s7€%5t et r ahydr o- napht hal en- 2-
yl oxy) - pyridine in Exanple 5(d) using 50
6- hyd hyd
33 g 2 Ar o U B e Rl R ﬁof Biopdfifine
fI uorl de. 1H NMWR (400 Mz, d6-DMBO) 6: 9.07 (d, 1H, J
H%Q soéén e I(Z:ji?_'-dl% -%—pgzngl-b% %3{1 ,él?dgg)gl? 6‘-5117(86%@‘]2 -chloro-
§ lggopfylmgnq 6 1) and3)01a§s11131 chrlggla(erﬁs'z mg) in glmhgfqymagmle (1.0
Hd% wag sﬁ@ec?at“ﬁo@m foi brs. AfeP cdolihl thémiditde watbX@ORhS whs
deed fﬂsﬂ%ﬁ prf)cm%amodflcwa& {i{tensd nvashedyithayater and 2-propanol

iantl eriee dhddresdi26d plessure. Yield is 60 mg and mp 163-170 °C. 'H NMR

SOMSGRE SHETRL 5 08 T ) 40 (BB ST OB if) 398, 5

2.8t hdxyBRe 1S ((8.J02.6,)8.8vize1H), 6.88 (d, T 2.6 Hz, 1H), 7.05 (d, T 8.8
Hz, 1H), 7.21 (d, 7 9.1 Hz, 1H), 7.39-7.52 (m, 5H), 8.60 (dd, J 2.8, 9.1 Hz, 1H), 9.05
(d, J 2.8 Hz, 1H).

Example 5. Intermediate
5-Nitro-2~(6-phenyl-5,6,7,8-tetrahydro-naphthalen-2-yloxy)-pyridine

a) 6-Methoxy-2-phenyl-3,4-dihydro-2 H-naphthalen-1-one
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di ssolved into BF3' Et20 (60 m, 20 eq) under argon.
The m xture was stirred at 60- 70C until di sappearance

wobootioes1st arting materials (9 h) and poured i nPGI/FED@®H00011

volume 25 of ice water. After extraction with ethyl
acetate the conbined organic layers were washed with
wat er, dried and evaporated. 4The crude product was
purified by colum chronat ography using CH2CL2 as an
eluant. 1H NMR (400 MHz, d6-DVMSO) 8: 12.41 (br s,

%H)OQ ;Aﬁ)i%(t{u@’of %)'ihad;lurﬁ ]@ dé'ét)crte (6; 53Ag‘), ra@@ 2( 'Fls(&fﬂller)lylphosghmo)

(gl "-bingphtyl E{Tbl 2 ynd pptqs_glug% tertzlpq}tox@e g@ 1? g) inglay tolg@pek}yas
3tifrad frhdep ra@gmemmo mimdi&s B@@&M@é&@ ERN544%) @nd 6-methoxy—1 ~tetralo-

e F0'ey Bt ST et e Hofe it B i yrked a1 106

Forieh. ThereadiBnanixtgre anad cooledtopborteinpératuratued p@Bedrinko

%@iﬁ%{%@ggﬁ?@gmﬁ} Hi ﬁ‘#eh%[n‘a e%ﬁ%té& M&%ﬂgﬁ”etht%? Qﬁg&’g& extract
ais dyasheshwith bring,tdried and evaﬁerat@da dhe cudle prediwtives prglied by

faktt ?ﬁ@ﬁato\égp%ggﬂ/ sgﬁr'éjg%}luf Kl oAl 4 Q@l%%-"ethﬁ dcetate (9:1) as an

Purr |1cat| on col uml _chr omat o
40§

Maik OS6Y St SR dits P, Aoiaas (. ST,

% 9(135 911 Gar @HP 884l (s; ?Hgﬁ%h@@%{iﬁ orgs)g g @zsgmml(ﬁlﬂ HIN\/B 04098 (m,

% 2?253 rrs@HSm 7.21-7.25 (m 1H), 720(d

1H J 2.4 H), 712(dd 1H, J 8.9, 24Hz) 3.92 (s,

3 (3 uor@p@@ngpygwﬁehfﬁ%&amaﬁ% -4- %ﬁ‘nﬁo o 4 o;]ewas

refl uxed with 47 % HBr (18 n1) until di sappear ance of
the S%@\%‘ﬂh@ﬁ E la.i 4-d b Rth'ARA- IR (QQ) %’l)QVés%ﬂuxed

wat er_and rec |tat Ptrated and

yYith 4t ﬁglilér 2@ )b @ﬁwmﬁnmofﬁberta&%ﬁr%m Hheomisture was
%Huﬁ%t@%eﬂ\dﬂ&exﬁﬁctm efliyl débtald. Hifyl al(bb‘l)ate wasABiddsnd
£V raiterggl“l%lﬂro L}gf} wagreé;?yslf_%%éedﬁqm ’EpZueére7 wlg&go 1\/%—12966—
OMSOYS: 00.25 &, ), 7.15(d ) H, T 8.6 Hz), 7.15-7.33 (m, SH), 6.75 (dd, 1H, J

I
43 ChpIRIITY) NSRSk 1y 2992 0045 1. 35290
(ﬂmséHD,\thP 2433 (m;ﬁ ol (40 rr1 ) and 10 % pal | adi um on

carbon (400 np) vvas added The reaction mxture was
hydr ogenat ed f or ours at nornal pressure and room

t enpeFhPENENY1130, i’@ %@Y@F@Haﬁh@a{l"é’re‘@ t hrough Celite

and washed with ethanol. The sol vent was evapo- rated
under

S R e B o Hndf:3 4rdinygye 2 gaphthalen-1-one (50

mg) in tnﬂuoroacetlc acid was added triethylsilane (98 mg). The mixture was heated
at 60 °C for 3 h. Solvent was evaporated, water added to the residue and the mixture
extracted with ethyl acetate. Organic extract was dried and evaporated. "H NMR (400
MHz, d¢-DMSO) 4: 9.02 (s, 1H), 7.18-7.32 (m, SH), 6.87 (d, 1H, J 7.9), 6.50-6.53
(m, 2H), 2.68-2.92 (m, 5H), 1.94-1.99 (m, 1H), 1.81-1.89 (m, 1H).

d) 5-Nitro-2-(6-phenyl-5,6,7,8-tetrahydro-naphthalen-2-yloxy)-pyridine
6-Phenyl-5,6,7,8-tetrahydro-naphthalen-2-ol (30 mg), 2-chloro-5-nitropyridi-

ne (21 mg) and potassium fluoride (23 mg) in dry dimethylformamide were heated at
120 °C until disappearance of the starting material. Water and 1 N HC] were added



Mz, d6-DMBO) 6: 9.19 (br s, 1H), 7.38 (m 1H),
7.17-7.21 (m 2H), 7.08 (m 1H), 6.88 (d, 1H J 8.2

wo2004/0631830 (dd, 1H, J 8.2, 2.4 Hz), 6.20 (d, I1PCT/B12804400011

10

15

20

25

30

35

Hz), 4.22 (dd, 1H, J 10.3, 3.6 Hz), 4.02 (t, 1H, 10.3
Hz), 3.20 (m 1H), 2.90 (m 2H).' 25 e)

2-[3-(3-Fl uorophenyl ) chroman42-yl oxy] - 5-ni tropyri di ne
2-[ 3- (3- Fl uorophenyl ) chroman- 7- yl oxy] - 5-ni t ropyri di ne
was prepared as described for

;Rithd ﬁlﬁm(e?exala&ea b&ﬂﬁre@m Bodaty! TMYD R¥fatedl AW hdheEXAHY e and

v ft'tét» fried) %@pﬁ‘@ﬁwa}edc ﬁh%ﬁm#uvt s reepprtallsestifiem thigne. H NMR
r(aoo yaa ld, a8 Of) 6o904 €d,Nan gl2.4 Hik, BR (4,000, MHx0, ﬁm;i)s 7.35

o o8 a5t 2e6 248y B 4 Beatfhod

(m 411), 6.69-6.71 (m 2H), 4.38 (dd, 1H, J106
4.3 H@ @%19% ﬁ{:ﬂrﬁt&mﬂeo 6 Hz), 3.30 (m IH, 3.06 (m

2H) . rocedure as described above
for 3-6¢ @Nttmpm@ﬁyylymf%h@ml ¥ Aclihydser2 H-egphthalenglone
3- (3-fluorophenyl)-7-hydroxychronen- 4- one by

7- hydr oxy-3 WD 2004/ 063191 PCT F1200

phenquZ('ﬁYNﬁ%Pm‘Bﬁ'@' lpxararhenyl- Evﬂtdé]illﬁ{é naPhthaéllen-l one was

?18 Eheay hcdysoriiid-fér Snitrol BL(GWReryt 305, 1Bz ﬂ@ﬂfmhﬂ&‘len-z-

)%Wé‘ém@d% %ﬁ}np %d)zuﬂ}% g({%g%gﬂy(dwygﬁﬂﬁegylé Azﬁ'ﬂgdré? 2H-
Hiaphthﬁleﬁgl Ok, 33 hg 2-cRlofo-5Hitropyaidie apd @7 mg-lpotassilﬁnﬂuonde 'H

WQWO‘%(Q sB: 9373, 15’811-1% ) B8 4d) 11, 19.0,2.9), 8.01

he’sarne

d@stHj be8).dbtihe, 155 I 9-1[EB)( B2 {7k8r(®p ﬁ@a,ﬁ 96-#94 (m, 1H), 3.15-
Cﬁ%?(@nrﬁ Y, $loRxy ba g}n {1y, oRwLs. @ls af: mp)ug 25eP8 AGhNO).

uor ophenyl ) chr orman- 7- ol
3- phenyl chroman-7-o0l , there was obtalned

E(S Ni t roxadn 1347phﬂ@y,h§@1@,mgan 7-yl oxy) pyr| dine 1H NMR
400 8.61
(dd, gﬁ; i% T35@ R 5‘Yﬁ2‘)‘/] g7““§ iding' %P“ﬁ%%?te

7.27-7.30 (in, 1H), 7.22 (m 2H), 6.70-6.74 (in, 2H),

351 eyt &f‘c%df%-metﬂ&s&henﬁiahamm )

7- Fydroxy 3- phenyl chronen-4-one is commercially

avai | 8(? gqﬁs}{)gﬁéfgpg&t séefdft@ ' Hald BindRbAMensIRs: @r%@e%

for ox chr onen-'4-one.
g@ﬁ%\re@ ipto Bl?ﬂfgg eq under argon. The mixture was stirred at 60-

S7NCHrei arséﬁpel@ﬁﬁea bf@wataelthﬂgyrﬁmeha@ 1@h)lard] ouaddiintotafizeytolume
03‘15’123 X/a er. é{]ﬁer extraction with ethyl acetate the combined organic layers were
washed with water, dried and evaporated. The crude product was purified by column
chromatography using CH,Cl, as an eluant. 'H NMR (400 MHz, d¢-DMSO) &: 12.41
(br s, 1H), 8.02 (d, 1H, J 9.0 Hz), 7.34-7.38 (m, 1H), 7.09-7.13 (m, 3H), 6.56 (dd,

1H, 7 9.0, 2.5 Hz), 6.49 (d, 1H, J 2.5 Hz), 4.41 (s, 2H), 3.83 (s, 3H).
b) 3-(3-Fluorophenyl)-7-methoxychromen-4-one

2-(3-Fluorophenyl)-1-(2-hydroxy-4-methoxyphenyl)ethanone (1.76 g) was
dissolved in pyridine (88 ml). Piperidine (8.8 ml) and triethylorthoformate (88 ml)
were added and the mixture was stirred at 120°C for 3.5 hours. After pouring the
mixture into water and acidification with cone. HCI the crude product was filtered.
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a) 2-(2-Hydroxy-I|-phenyl et hyl sul fanyl )benzene- 1, 4-di ol
25 To a stirred solution of 2-nercaptobenzene-1, 4-di ol

w@ 008/06319and pot assi um carbonate (0.49 g) i n REL/EROEH00011

m ) was added 2-phenyl oxirane (0.40 m ) under argon.
The m xture was stirred at roomtenperature for 2.5
hours and then treated with 23M HC and extracted
with ethyl acetate. The conbi ned organic | ayers were
washed with 30 water and brine, dried and evapor at ed.

BSOS Lot M S U scpte (1)
@ffeawfi.i‘-@ wauepheapl- vpsthox yrbrquesty-oge. ‘%I.Wl%é‘}o , f@q-
@)Mgog Br8.57 &sl hi), SR, TH3T 8(aMZ)5 HH5-650En, BHOH 7(22;7:3154&1;1, 1H),
dat s 2 P10 1B TR, 0 4 A, 8B ey

2- Phenyl - 2, 3- di hydr obenzo[ 1, 4] oxat hii n-6-0l WO

2004/ [ uti f
2-(2- gﬁ%ﬁ@%@%ﬁl@@}@%&éﬁ?ﬁé% ) lzérjlzgnle?g, Z- di ol
(0.83 g) in dry toluene (60 m) was strirred with

Anb 3 AL i .
e sea t Bt it o e RN e i 47

mat %rthe m xture s filtere
S GBS 1S Erht Wt Aisgppareince of e iaities alstiaL TIREN s 'h? Repred
bﬂto@@itéfru%dwm&m%mlgxﬂwa'em@nm?m@ﬁadﬁigrwts-ﬂg@oﬁhenyl)ﬂ-
at e : as, an : : :
WExefromey- s 1 YR (oo Migl DS R s
HE)), 7.69 &, 18] T 8THHz)] 731307 4 ym, BIH T.20dt24 (rhi, ldlg), 5.19Z, (d?,. o, J
0 : , 6, 1.9 Hz), 3.28 : ,
??’3;25@.%)66@??(,8’ ]31%5*62%&{21) 1H, J % 0, 1.9 I(—|z) Q)
5-Ni tro-2-(2-phenyl -2, 3-di hydr obenzo|
1,4 bk g Be il 10
5- N? ?;&Z?,gg kpgu(gﬁ%%]e%?}j%z}&éﬁlgﬁmr obenzo[ 1, 4] oxat hi i n- 6-yl
oxy) pyridine was prepared as described for

5-ni t 130(3ZFIﬁ&DEH@ﬂrY)L’phycﬁﬂ"ﬂibhﬁmﬁérM%h@YIG(Xihg)ewhsﬁdiEsbamdl ie

Sihel G0 5501 TWpattadinsn o1 coban (400 MR wasgydded The reaction

piatlive tvayhgdrog@atedstbab hows dt fisraral ptekame hnd foldniNeRipedd@re. It

b endrpfietda fiso et gnd Hasiibg ifh a1 oo %nﬁx% evapo-

Tato@ uadr raduced pessurego) give 8-(99luotopheryl)chrgnan-of. 'HeNYR (400

(12 1. DNISD)S: B21b. (bFs,827)( ids gﬁhﬂ)l 781-797.21?% 1), 7.08 @4 11),
COUIH, J 9.7 C1,9 Hz), J3.31°(dd, [1H, 13.72,

gﬁ%‘ {10 B0, BATA36.50 (4 JHg F12) adpb 2080, ihiler AR 42 (ad,

201, 3-1013, BQS'HZ)% 2:00gNnW, 103a17)53.20 ey ) HRR90 )2 H)a)

3- (4- Met hoxyphenyl) - 2- phenyl acrylic acid Triethyl am ne

was added to solution of p-anisaldehyde (10 g) and
phenyle) 2-[3-(3-Fluorophenyl)chroman-7-yloxy]-5-nitropyridine

2-[3-(3-Fluorophenyl)chroman-7-yloxy}-5-nitropyridine was prepared as
described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b) using
125 mg of 3-(3-fluorophenyl)-chroman-7-ol. The product was recrystallised from
ethanol. "H NMR (400 MHz, CDCl) 8: 9.07 (d, 1H, J 2.8 Hz), 8.47 (dd, 1H, J 9.0,
2.8 Hz), 7.33 (m, 1H), 7.16 (d, 1H J 8.9 Hz), 6.95-7.06 (m, 4H), 6.69-6.71 (m, 2H),
4.38 (dd, 1H, J 10.6, 4.3 Hz), 4.06 (t, 1H, 10.6 Hz), 3.30 (m, 1H), 3.06 (m, ZH).

Using the same procedure as described above for 3-(3-fluorophenyl)chroman-
7-ol, but replacing 3-(3-fluorophenyl)-7-hydroxychromen-4-one by 7-hydroxy-3-



25 acetic acid (10 g) in acetic anhydride (25 nl).
Reaction m xture was stirred at 90C for 8 h. Reaction

worRoosieaowas cool ed and water (600m ) sol uti onP@F/F12004/000011
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pot assi um carbonate (81 g) was added. After addition
reaction m xture was heated at 60C for an hour.
Before neutralising with condéntrated hydrochloric
acid the reaction m xture was cool ed bel ow 10C.
Precipitate was filtered and washed with water. 1H NWVR

- b 1H), 7.67 , 1H),

ﬁﬁi‘{yﬁ’g"‘?&m&#‘éﬁb@i ey 010231%’& 24 KA Efn 2[?),

6.8-6.7 (m 2H), 3.70 (s, 3H. (M+ = 254 (100% . b)

3- (4- Netrhanvpaiml)-oR- phenyl propionic acid 35 13 g of

3-(4- I

o 60 M@'&@W GINMSPLSIRI e BRL AT B

grR7cianEnab.89wd; 1&Tde&® Hay 6r30i (déy tH.adt §id2. W\Hz)z,(ﬁm @ 3Hpi2.4
/ h

R ALt A 007 BB o, BTG s B PR A ey 2 2,87 (o,

Yl d of 3-(4-nethoxyphenyl) - 2- phenyl propi oni ¢ aci d.

1H NVR (400 MHz, d6- DMSO): 12 (bs 1H), 7.32-7.20
5H), 7.1-7.0 2

(1E|] J Uping th ssmnwéog]e@ﬂgbes @@Cﬂ‘@ﬂﬁb abo %(%da ﬂ‘#?mﬁlg%‘yl?'

Jeﬁro?ndﬂz’)qylo& B ifdspyrilibhe, But roplaciflg 33(3 fluorEgphengl)chroman-7-ol by

I\/Et 0 ﬂ | i ndan ne To sol ution of

"‘Bf]@g%)é% T ﬁgreyaﬁﬂléﬁq%e ropionic acid (4.6 g) in

dry 10 nethyl ene chloride (26 m) was added two drops

f d ' ) dded d

?eactr?/o% %‘I%Pg% lﬁ&r ?3’&6){;’9%81%5 2 he Sglnvent

was eVEPSMR €80 MHdal-DMSQ)® F%e pH h28 Has8.61 (dd, 1H, 7 9.1,

tﬁ@%?ﬂqﬁ?wﬁéﬁﬁée’% Bbeni f8), 799 W21, 9486-6C ne@H) 431

. i on and al_um’ni_ym ch
W@l Thi X1 DRy deeeds LEL IR, Redds éﬁgé@eﬁéﬁm H).
under 4C After m Xi ng reaction m xture was stirred at
15 roo er at.ur . _Reactio
pour i r7 Vﬁﬁ@ e]rfﬁ'ro&?ln’ %! FBWLGS?l\A@V %\%Lﬁgﬂl%%?@aﬁ{e
vu@ﬁmeae@ahs;ametﬂroamiesmbmfos ar(aﬁlwmphmyl)aﬂthydmdhmmen-4 one.
nmet hyl ene chl ori de. Conbi ned organic | ayers were

washed with water, dried and evaporated. Crude
pr odudixamgleS Intermedidtet 0 gi ve 2.9 g of

oo DV i 2R R R ity dropfzof | MMM B0l MApyriding
20 (m 3H), 4.02 (dd, 1H, J 3.9, 8.0 Hz), 3.82 (s,

3H), 36 ZCHfdro%}:il- efylethylbllfzhytbinzede-1 B-diotid, 1H, J
% X g)hl\g% hoxy- 2- phenyl i ndane 25

5 I\/let hoxy- 2- phenyl i ndane was prepared as descri bed for

2- pheripd g btimedgolution of 2-mercaptobenzene-1,4-diol (0.5 g) and potassium

carbonate (0.49 g) in water (5 ml) was added 2-phenyloxirane (0.40 ml) under argon.
The mixture was stirred at room temperature for 2.5 hours and then treated with 2 M
HCI and extracted with ethyl acetate. The combined organic layers were washed with
water and brine, dried and evaporated. The crude product was purified by column
chromatography using heptane-ethyl acetate (1:1) as an eluant. '"H NMR (400 MHz,
d-DMSO) &: 8.94 (br s, 1H), 8.72 (br s, 1H), 7.24-7.37 (m, 5H), 6.62-6.65 (m, 2H),
6.47 (dd, 1H, ] 8.6, 2.8 Hz), 4.97 (br s, 1H), 4.34 (m, 1H), 3.72 (m, 2H).

b) 2-Phenyl-2,3-dihydrobenzo[1,4]oxathiin-6-ol



6-ol in Exanple 1(a) using 600 ng of
6- net hoxy- 2- phenyl i ndan-1-one. 'H NVR (400 MHz,

WaISDNEYT 7.32-7.27 (m 4H), 7.21-7.18 (m 1HCT/F0@/000011
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(d, 1H, J 8.2 Hz), 6.83 (d, 1H, J 2.4 Hz), 6.72 (dd,

1H, J 2.4, 8.2 Hz), 3.72 (s, 3H), 3.64 (k, 1H, J 8.5

Hz), 3.23 (dt, 2H, J 8.5, 1548 Hz), 2.92 (m 2H). 30

e) 2-Phenylindan-5-o0l M xture of

5- met hoxy- 2- phenyl i ndane (200 ng) and concentrated HBr

4 m £,
Sal I OV\I)édS © o§0(1:l oogz ;1%@5% ' Ehélgtb %ﬁ%ﬁh&%ggﬂ@g mw?g 8g)in
desetoluene (6l was s\mgecbmth é\@@l@alm i Ores until disappear-
%frféegcéﬂ tlgﬁ %taﬁig@ éﬁaé@al NReei0hE Hikierd w@ﬁmerw B Vedie dvazpomed
| | sol V

B oo gHC PG PUTBO By SO LI QR B i <! ace-
Zat® (B zisl anCkehiantd- "l Nwmgmép(own—%ﬁ 81 ms?l), 7BBB40 (m,
B q&.i‘ﬁ%wg? 1875 ey o 8 6 4P prm Ih, 53{@ 510
184, 14, 1.9%, 19 Hz)3)28 (adm{ (K43.0.19.6 Hz)g 3@6@91 18, 118.¢rh 9 Hz).
oH), 2.86 (dt, 2H, J 8.6, 16Hz) 5 f)
2N £ ons %{1%5 zgcg;%n{yﬂdan o (%q) Oxy)[l%&aﬂlﬁiﬂgéwy)pyﬁdme
prepared as descri bed for 2-

henyl_ch | b). Usi.
P07 g Wont iAot DR AR Badt e iR wes
%@ﬁ@@s :deScribd (fok; 5-hitbo-2-(2pRertyiichrorBaib 6-ylaky)pytidinelin Fxample

&b ﬁsng) 23692111% %p%en}%% gléhl-?)g}cpbe%ﬁf' jlfoéﬁ-&ﬁlg% g%fr odlcﬂ:t was
(rquys]th-]hseli Bo1@ errinol. SHIMB (280 Mz, THCLBSPOT € 1 pz SJHz)
%%ﬂgdﬁ%ﬁ fB)l 2 8%&?@11?8&04}1} nerNediAl B%), 92 (d, 15, 7 9.1 Hz),
5 Surtcn b0 59 e 4 il 2 BT 57 @ 1 189, 2.8 F), 521 (&4,
51}f\"J c? P12 §12) Bhﬁfkﬁéihcmorﬁﬂll%? H!zp&yl)lg(l&lﬂl dine.2,2.2Hg).

ssolved in 350 20 m of gl aci acetic acid.
Z| nc powder (8.48g) was added in few portions due to

exot hegingp lé@ﬁhit'bﬂﬁedﬁﬁe mxture was stirred at room

washed Nt ¢ Rbra el O PR S T 6P

evaporated and tol uene was added and evaporat ed

vaohed ORI R B R A B R T Ther wmshed

with CH2A 2. Both 25 organic fractions were conbi ned

and drygghANBmeNAMed Briioh ofpsanaldehi@A(10)s) and phenyl-
acetic acid (10 g) in acetic anhydride (25 m1). Reaction mixture was stirred at 90°C
for 8 h. Reaction mixture was cooled and water (600ml) solution of potassium
carbonate (81 g) was added. After addition reaction mixture was heated at 60°C for
an hour. Before neutralising with concentrated hydrochloric acid the reaction mixture
was cooled below 10°C. Precipitate was filtered and washed with water. 'H-NMR
(400 MHz, ds-DMSO): 12.6 (bs, 1H), 7.67 (s, 1H), 7.4-7.3 (m, 3H), 7.2-7.1 (m, 2H),
7.0-6.9 (m, 2H), 6.8-6.7 (m, 2H), 3.70 (s, 3H). (M)" =254 (100%).

b) 3-(4-Methoxyphenyl)-2-phenylpropionic acid

13 g of 3-(4-methoxyphenyl)-2-phenylacrylic acid was dissolved to 600 ml of
ethyl acetate and 2.6 g of 10% palladium on charcoal was added under inert atmos-



col um chr omat ogr aphy. 1H NVR (400 MHz; d6- DMSO) 8:
7.52 (d, 1H, J 2.8 Hz), 7.46-7.30 (m 5H), 7.05 (dd,

wak)o406896, 3.0 Hz), 6.82-6.72 (m 3H), 6.69 (RCT/EEP0400011
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8.6 Hz), 5.08 (dd, 1H, J 10.0, 2.1 Hz), 5.00 (s, 2H),
3.00-2.87 (m 1H), 2.74-2.64 (m 1H), 2.19-2.10 (m
1H), 2.05-1.91 (m 1H). 30 Wgng the sanme procedure as
descri bed above for 5-am no-2-(2-

phenyl chr oman- 6- yl oxy) pyri di ne, but replacing

an 'Ft tﬂ‘u&g(matgﬁaq Yl %?gﬁ%%;t&f at%&%ng Jrhﬂ&é}l% giVe @lhntitative

nt er ne her € was
gi:ﬂl(hof&(jdf-meﬂwxyphenyl) -2-phenylpropionic acid. H NMR (400 MHz, ds-

TS0 a7 e o e oo 91%@ o ggﬂm (RN
46 BR0p 555 7Hzp 44 gdl 118 AR 4306805, 5
@c_tﬂ,lg]mz)J 8. 6, 3 o Hz) 6. 84- 6. 68 (m 4H), 5.09 (dd,

H, 10.°2, 2.1 Hz), 5.00 (bs, 2H), 2.93 (m 1H),
269(m 1H), 2.13 (in, 1H), 1.98 (m 1H). 5
6-[ 2- 6}36M¢tﬁ®>@pﬁ@hyﬁ3&li&ﬂmﬁmne6-yl oxy] - pyridin-3-ylam n
7,24 (m 1), 7.30-°7.25 (m 2. 7.6 (m 18 7,05

. , 7.30- 7. 7.
(dd, T solti@nef 3e(4en¢uh9xyp§agr]3é) %phgay(lwpp@%c acgfl (b 6)31% dry

%%thﬂ%gé cgll&igac? szé niljv&g gdde&'f‘wo Qirél& onlé}zD@/IF'lZDhﬂor@kQ@or(cfe (3 ml)
R3S agdedlgldgeacglo@ mixtuge p@); stugedlzg 4@rﬁ§ fop %l@e@? ﬁ% esi%orated

Jtﬁider vacuum. Prempltate was dissolved to methylene chlonde Solution was cooled

g0 s Cabonip shELERRRIIGHE/ S PR il B

Hdurskedpidg hﬁﬁperimﬂund@M°O. H)fter ﬁllXﬁLgTeaZ}ﬂlO(l mpixep way stgsed at

(ﬂgprh jergp%raiﬁg F(S)T g%% E%%m \%_s‘%jgcf%é 39 'ﬁgulgﬁ%z (ﬁhﬂ@ 10(3 @old

disfiirocRlosig a(;wl; Lay@rs wgre‘,sgpz(rﬁqed Ry watey 50121:13115 W@ﬁ]extiqq}ed w1th

ém gyl% cﬁll!)'{)ic%ﬁ Eggng)med or?a)mé% layers were wlashed with Water dr1§d and
ro n‘B..n - Q- 0]
Avpperated NORPLYO g 4 & oéé-]l\/([%ﬁo - —p\l}@@X]@dan-

Hzame THADMR. @160 (MIHz 3dgl)DMS?))0ﬁ56 ), 1 H)H7.35-782.36(m, LD, F4t$-7.13

T OB Eg;&&‘& 3110} 3 ons 8852 45ap), 38y foa $rE 180 172,884, 3.11
2da31H,m 3.9H)7.2 Hz). ’
6-[2-(2,4-Di fl uorophenyl)chronan-6-yl oxy] - pyri di n-3
-yl amine 1H NMR (400 MHz, d6-DVBO) 8: 7.58 (m 1H),
7.51 (@) 5-Methogy-2- mlenizl)ndameso (m 1H) 7.15 (m 1H),
(7d051l(—|dd 1H, J 8.3, 3.3 Hz), 6.84-6.73 (m 3H), 6.70
25 8.3 5.27

.01 (fbg/let}gqqy -2- he;rl}_fllzl%(iﬁneﬂq)s p edgggeglalél ﬁaescﬁh’ad §6r 22 pl’ij’en'_?c)ni'oman-
6 ol in Example 1(a) using 600 mg of 6-methoxy-2-phenylindan-1-one. 'H-NMR
(400 MHz, dg-DMSO): 7.32-7.27 (m, 4H), 7.21-7.18 (m, 1H), 7.13 (d, 1H, J 8.2 Hz),
6.83 (d, 1H, T 2.4 Hz), 6.72 (dd, 1H, J 2.4, 8.2 Hz), 3.72 (s, 3H), 3.64 (k, 1H, J 8.5

Hz), 3.23 (dt, 2H, J 8.5, 15.9 Hz), 2.92 (m, 2H).
€) 2-Phenylindan-5-ol

Mixture of 5-methoxy-2-phenylindane (200 mg) and concentrated HBr (4 ml)
was refluxed for 5.5 h. Reaction mixture was allowed to cool to room temperature
and 20 ml of ice water and it was extracted with methylene chloride. The combined
organic layers were washed with brine and dried with Na;SO,. The solvents were



2.13 (m 1H_), 2.03 (m 1H.
6-[2-(2,5-D fl uorophenyl)chroman-6-yl oxy] - pyri di n- 3-yl

wW@pione6319H NVR (300 MHz, d6-DMSO 8: 7.51 (d, REE/FI20G/090011
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Hz), 7.36-7.25 (m 3H), 30 7.05 (dd, 1H, J 8.6, 2.9
Hz), 6.84-6.68 (m 4H), 5.29 (d, 1H J 8.6), 4.99 (bs,
2H), 2.96 (m 1H), 2.72 (m 4M), 2.14 (m 1H), 2.01
(m 1H).

[2 (2,6-D fluorophenyl)chroman- 6-yl oxy] - pyridin-3-yl

ed]tblfag\é@ 149131%1’51 Gﬁl ?I‘% ? C{_glOO_MEZ de-BNISOR 9. BB bs,

8HB7327Q8}(§1) 4H}, h%ﬁ%léim(hﬁ sJ?qu%é)d%ﬁ“](ﬂ 1739
M@ %053 /ci@6ﬁ49J11 §’(§r 1 E:k (BOSU @OOH1LS. 649z)23 08 Kin) 2H% 2086 (dt, 2H, J
éﬂ ' 2.78 (m 1H), 2.32 (m 1H),

6-[2-(3, 5- D|f| uor ophenyl ) chr oman- 6- yl oxy]

(& B T AR T 8% 0 0l i

J86 2.9 Hz), 6.84 (dd, 1H, J 7.9, 2.0 Hz),
6 76 51\%&8@1@%_}%@%11&3@95 &1@)(%) é&'fidm]s %sﬁaréﬁa}ed & dedcrfilstd, for 2-

he;nylcbp:gmarg621(1px<y}ﬁyr@pﬂe ing %&Hz(‘;% ing ?3’7 1(11%] of %henyhggan—S-
@r [ E-HeRT¢ 4100 InvEE Qi”gﬁbmsl(])h@ 0¥ 3, 1B, Gr2enHE), BleiLpliLj i, 9.1

}’ '%928 sh;'%%é?%%7 (dDEEQ}z?%zZ) Bol@y, 11,3

ngsﬁm@,mmk 117,.J069 it 3.36-8.28 (18, ZH)@mzoddBZ AJ%ﬂql53Hz)

6.77-6.75 (m 2H) 6.70 (dd, 1H, J 8.6, 0.5 Hz),
523(dd 1H, J 10.0, 2.0 Hz), 5.01 (bs, 2H). 2.95
(ddd, Expmpld t0.dntermediates 9 Hz), 2.69 (ddd, 1H, J

-16. 8 n 1H), 1.97 1H).
6- 5(%11%190#%5@%%(9%%”_ 6- yIH2)xy] pyri <(3I|mn 3H) o

yIamneIHNI\/R(4OOI\/Hz d6-DMBO) 6: 7.59 (m 1H),

7. 52- 8. BRidom-(% Toh®&mar(-691 ® 6, 3.0 Hz
6. 87- 701(m (4 myoss (dddjofgbbylﬁio 3, 2.1 Hz§ 5.01

(bs, 2H) 2.97 (m 1H), 2.74 (m 1H), 2.20 (m 1H.
1 93 (5aNitibH)-(2-gRenylchroman-6-yloxy)pyridine (2.26g) was d1ssolved in 350

6-1 é rﬁ(l??éal i r}%ﬁ?% MM@%W% a&y ﬁl' o@tlons due to

%x@thlelzrjuc r7action 7THeamixiyre ¥4p stirrgd ggoel@otemmqa g)ré ozlr%and
gﬁ?ﬁ;’ecﬁ ‘ng c%s(vmshéd")wth %laz?al aébtic hbld. Thé aﬁd M) evaporated and
1pluenswag a d@g ang pyapyrqgf %auﬁ JPE) ]j’qg)lc?t};%l'XBer pas gﬁé&lﬁ% i CH,Cl,
4,9 dsBed with 1 MV2NAGTL VoRerphasd s fuzthébwashied with CH(L. Both
orgamc fractlogm we:re'_gombme(;3 and dried over Na;SOy. Product was purified by
column chromatography. 'H-NMR (400 MHz; ds-DMSO) &: 7.52 (d, 1H, J 2.8 Hz),
7.46-7.30 (m, SH), 7.05 (dd, 1H, J 8.6, 3.0 Hz), 6.82-6.72 (m, 3H), 6.69 (d, 1H,J 8.6
Hz), 5.08 (dd, 1H, J 10.0, 2.1 Hz), 5.00 (s, 2H), 3.00-2.87 (m, 1H), 2.74-2.64 (m,

1H), 2.19-2.10 (m, 1H), 2.05-1.91 (m, 1H).
Using the same procedure as described above for 5-amino-2-(2-
phenylchroman-6-yloxy)pyridine, but replacing 5-nitro-2-(2-phenylchroman-6-

yloxy)pyridine by an appropriate nitropyridine intermediate, there was obtained:

6-[2-(4-Fluorophenyl)chroman-6-yloxylpyridin-3-ylamine



1.95 (m 1H). 6-[2-(3
- Am nophenyl ) chr oman- 6-yl oxy] - pyri di n-3-ylam ne 'H NVR

w@¢ 30d06de1 d6-DMSO) S: 7.51 (d, 1H, J 2.8 Hz),PQI/8B004/000011
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(dd, 1H, J 8.6, 30 2.8 Hz), 7.01 (t, 1H, J 15.4, 7.7
Hz), 6.70-6.78 (m 3H), 6.68 (d, 1H J 8.6 Hz), 6.63
(s, 1H), 6.54 (d, 1H, J 7.74%), 6.50 (d, 1H, J 8.6
Hz), 5.06 (s, 2H), 4.98 (s, 2H), 4.90 (dd, 1H J
10.0, 2.2 Hz), 285296(m 1H), 2.62-2.74 (m 1H),

2 05 %4&1&%(2% §)Psd 857 6507 4bHn, 385, 724§%ZH) 7.05

m A ﬁf@&%ﬁ?ﬁ@@é&?f%ﬂ? AEEs S

@“@%n 52H372 59(1{1d1H)1lﬂ,131(n£ 18)HEYS (%, OFD).(d, 2H, 8.4
4 .9 Hz), 6.71 (s, 3H), 6.68
(d 1HJ86Hz)656(d 2H, J 8.4 Hz), 5.07 (s,

2H),, (4{23%3 ﬁaorogh&nyl)ém&mmemymm-pmﬁn 3-ylangieHz)

2 86 ﬁ{ MootPz, a2oREs@) §:17.60a, 1, 7 3lo Bi2), 7. 426k, "0H), 7.30-
es 2[5 Zem( BHER Hogy, BN 105 ¢bd, AR A 365, PHOR), Hy%3r@7h 3. Ja fi69 (&
‘jﬂc}_"g/%]g&? 85‘}3% WJ £6Q>03 Mﬁz)sﬂﬁo Q@@) £03 ;dcﬁlllﬁd ,1618410.5,

53 Ho), géa(d@@ r16é33@»47 é{zu?rﬁf%mlﬁ%l@é%l H o J
26Hz) 6.90 (dd, 1H, J 8.9, 2.6 Hz), 6.79-6.81 (in,

5 b6 piiaCHhoropgcTsomaidy b gyt i) o,

3H) 21 8BR.(960 MHz, HHDMS0B6:- zszxm 11-1)) 7.51 (@181, 13. qm) 741

Bﬂi%ﬁi é%ﬁ’%& %)37 5(dd, L 186, 3012, 681673 3 (m, 3H),6.70 (&
IIIHRJSZH]HZ)IVEIZ’H (GDIEDY 1@3 zzeazxa 001421, 3.98 (mZ}H) 2.72 (m 1H),
15 7.42-7.33 3H), 7.25-7.18
§,J,)%](m71§1§%23(@?ﬂh 8.8 Hz), 6. 7gsm(d, H)lH, J 8. 6Hz),(m
5.50 (dd, 1H, J 13.0, 2.9 Hz), 3.08 (dd, 1H -17.0,
13.0 Ezp. (2%-]§ﬁluﬁ)% hedt chﬂoménzé@loxy? p9ridin)3-ylamine

E13 2]2 oi}gte B,@g@f@ &ﬁﬁﬁﬁﬁﬁ 9 @nlHhe) 39412 745727 (m, 31,

Wm@qhmm gl6, 1 BIEMYS. 16669 Nhiz AT ®(ddg1HET 2@ 3( A2 Hy, 5.01

2 b o 1, B T By oo i, g5 1

697(d 1H J 8.8 Hz), 6.93 (d, 1H J 2.7 Hz), 6 80
(dd, I, Dobrnafellthy bicih SyBmide 9 He).
E[Z;%o @ﬁ%ﬁ?ﬁﬁﬁm '5: .58 (n@; Uy, 151 @3ty 33 ), 730
(m, 1H), 7.15 (n, 1H), 7.05 (dd, 1H, T 8.3, 3.3 Hz), 6.84-6.73 (m, 3H), 6.70 (d, 1H, J
8.3 Hz), 5.27 (dd, 1H, J 10.3, 2.3 Hz), 5.01 (bs, 28), 2.97 (m, 1H), 2.73 (m, 1H),
2.13 (m, 1H), 2.03 (m, 1H).

6-[2-(2,5 -Difluorophenyl)chroman-6-yloxy]-pyridin-3-ylamine

'H NMR (300 MHz, ds-DMSO) 8: 7.51 (d, 1H, J 2.9 Hz), 7.36-7.25 (m, 3H),
7.05 (dd, 1H, J 8.6, 2.9 Hz), 6.84-6.68 (m, 4H), 5.29 (d, 1H, J 8.6), 4.99 (bs, 2H),
2.96 (m, 1H), 2.72 (m, 1H), 2.14 (m, 1H), 2.01 (m, 1H).

6-[2—(2,6-Diﬂuoropheny1)chroman—6-yloxy]-pyridin—3-ylamine
'H NMR (400 MHz, d-DMSO) 8: 7.52-7.47 (m, 2H), 7.24 (m, 1H), 7.19-
7.14 (m, 3H), 7.07 (dd, 1H, T 8.6, 2.9 Hz), 6.76-6.51 (m, 3H), 5.37 (dd, 1H,J 11.6,



6- (5- Ami nopyri di n- 2-yl oxy) - 2- phenyl chr onen- 4- one
1H NVR (300 MHz; d6-DMSO) 8: 8.14-8.10 (m 2H),

WO 283073150 (m 5H), 7.42 (d, 1H, J 2.9 Hz) 7.RE@T/FH004/000011

10

15

20

25

30

35

1H, J 8.6, 2.9 Hz), 7.03 (s, 1H), 6.89 (d, 1H J 8.6
Hz), 5.19 (s, 2H). 30 6-
{2-[3-(Pyridin-2-yl oxy) phenydq chr oman- 6- yl oxy} pyri di n-
3-ylam ne 1H NWVR (400 MHz, d6-DMsO 8: 8.16 (dd, 1H, J
4.7, 1.3 Hz), 7.86 (ddd, 1H, H8.7, 6.9, 2.0 Hz),

( ’ @ L 72% fat 151, 8.32)n?, 18)HZ ) 1 (h, 29
%8%2%?0%&7.2%)’%’&@@“}1 ( 1H), ) 12\93( dd) 1H, (J 6)9
5.2 Hz), 7.09-7.03 (m 3H) 681671(m 35 3H), 6.69

(d léd{ %&]ﬁﬂh@r)oph&lyl)lhlbdlanéﬁ-blloﬂy]gpﬁldhiz B.yldmde (s,

(m ' 1% Mot 715kt bt 0 2B e i

7108 (81, |Cir806;ex:9ﬂ=le) G4, Hay Jf7o9 2.0 Hz), 6.76-6.74 (m, o1, 6.69

?%J%@%ﬁzé S EQ%W h St ;?%291;“33?3?#21
bk, 2.20 (m, 1H), 1.97 (m 1
2 [2 (3 4-di f I uor ophenyl ) chroman- 6-yl oxy]-5-nitropyrid

5 t6152*24{Tﬂﬂ(uzrqm?thﬂ%f‘rﬂé{}}é‘i“ﬁmaBﬁeﬂW“ﬂBW%lﬁénYlé“W
py“ diemR 4001\/_[Hz ds-DMSO0) &: 7.78 (d, 2H, J 8.4 Hz), 7.68 (d, 21—1 J84

5 7d§ Sg%hllﬁrf’z@ §54259P0E R, )1191“5%”?6“1%)3@ QX -1BN6 55 %.75

2HY, & Tohddy Diajietg) 0.6 Bizprieds @idy 11dx310.8, 70 Hzdpy o1 thsndtD,
g“,?gz(déé lﬁﬁ&d §§' Plr b)z) H&‘”ﬂ@ J>L1‘6>®/]8 DA HA)ODLN i(Fh,

bromno onan-"6-yl oxy]

. ABHN1.OT (1pyHiI);I| ne, 10

2-[ 2- (4-ehyl phenyl ) chr oman- 6- onxy] 5-ni tropyridine,

é nI3t g&a%(@lg%gﬁ%yl chr omanérgl)?}( oxﬁ]ﬂg}_nmogyrl di ne,
7-(5- mHtNMRy odMH;Z -/ IMBD) 3: PtEen(, dlER) pTrER-74B80me 4H), 7.06
%neltfﬂéls &5\ i, PRy Bl lary, %34 A PR, N HR)B 1 4ws,
21()22.87 ¢inhyHY, @- 2+ @ aif)| 2.86 (mo] H), 4]1%% @xi1HD6- y| oxy) - 5- ni

tropyri di ne,

5-nitro-2-(6-phenyl -5,6,7, 8- tetrahydronaphthalen 2-ylo
Xy) py |6}-[d|—(ﬂeAm1nophenyl)chroman -6-yloxy]-pyridin-3-ylamine

6- (5- | 2418 i LEL
> gal g%ﬂmeg'o@'h@ﬂ% JLIONIEI0)2: pl3e ) 118, 742 olibky,dn. 15- 248 iGemp 1H),

27~‘P%€d@31Hl L&%%ﬁéiﬁ)i 687 A0l 7H)1 &% b A Fn 81080k OfPrksT> (@
22}()36 1sBegy1 GhrDHRB:56- aldslomy)l}g Hilll (@, dilfet, 220H2), 5. 01 (s,

ZHY 4199 (5. gﬂg%d @agﬁ{)szgﬁ ?%g( mﬁrﬁ)db 06.2.13 (m, 1H), 1.88-

1.95 (m, 1H).

6-[2-(3 -Aminophenyl)chroman—6-yloxy]—pyridin—3-ylamine

'H NMR (300 MHz, de-DMSO) 8: 7.51 (d, 1H, J 2.8 Hz), 7.05 (dd, 1H, J 8.6,
2.8 Hz), 7.01 (t, 1H, J 15.4, 7.7 Hz), 6.70-6.78 (m, 3H), 6.68 (d, 1H, J 8.6 Hz), 6.63
(s, 1H), 6.54 (d, 1H, J 7.7 Hz), 6.50 (d, 1}, J 8.6 Hz), 5.06 (s, 2H), 4.98 (s, 2H), 4.90
(dd, 1H, J 10.0, 2.2 Hz), 2.85-2.96 (m, 1H), 2.62-2.74 (m, 1H), 2.05-2.11 (m, 1H),
1.89-1.95 (m, 1H).

6-[2-(4-Aminophenyl)chroman-6-yloxy] -pyridin-3-ylamine



t here can be obtained: 25
6-[2-(3, 4- Df l uor ophenyl ) chr oman- 6-yl oxy] pyri di n- 3-yl am
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6-[2-(2-Trifluoromethyl phenyl)chroman-6-yl oxy] pyri di n-
3-yl am ne,

6-[ 2- (3-Chl or o- 4-fl uor ophenybdchr oman- 6-yl oxy] pyri di n-
3-yl am ne,

6- [ 2- (3- Chl or ophenyl ) chr oman- 6- yl oxy] pyri di n- 3-yl am ne

, 30 1 .

6- [ 2- (3 MRy (40 MLz ds RSN 82 7:29 (% L 3@1%5% 70,2, 8.4
Hz)£7.04 (dd, 1H, J 8.6, 2.9 Hz), 6.71 (s, 3H), 6.68¥ , 1H,78.6 Hz), 6.56 (d, 2H,J

sl s e e o g st

t(lﬁyﬂﬁb-lp%e 0b &mr Ran- 6- yI oxy) pyri di n- 3-yl ani ne,
5- Ami no- 2- ( 2- phenyl chr oman- 7- yl oxy) pyri di ne, 35

LB el BRI AT M R DRMOrdeR4
- met hy H-NMBh@0y Mz, aiyadMSO) de7.5W0L,2004/ 08By 7.31 (t, 1H, J 15.8,
2] 0091 lo=2; '

Lt AR 1ot d o BTt e el oo
6dd, 7 H.8-& St @byl r%%?a@ﬁl bl B 5.3 & %4 {1y 209 d, 1H, T'8.9 Hz),
“YORMINBH, 7 9.9, 2.2 Hz), 4.50 (s, 2H), 3.77 (s, 3H), 2.88-2.95 (m, 1H), 2.66-2.71
iﬁaﬁ@gﬁﬁgyﬁr{g{,q% %/I%‘gé&(é’l qﬂgnyl -3, 4-di hyér o- 2H nap

- Fl uor ophenyl’) chroman- 7-yl oxy] pyri din-3 -yl amine, 5

6-(3-P | ch 7~y - i din-3; :

6. (2 Preru TR ROBZ R PR it

r es pecti NBR/ (400 BAHrpCB; M) 51 Aen(deldi,dt e Hz), 7.51-7.49 (m, 2H),
) 24l I : o )

LR PSR A gy e, 496t 8.1 5.

35.5 (o XA E h3.8) 281308 (dl, i, vﬁ)s%»df’é)s%@v%§2i(ﬁd>d@ Ioi0,

(%’59 ) under nitrogen. Potassiumtert-butoxide (3,0

g

was added in to a solution and the resulting 15
m xture was stirred for 30 m nutes.

2, 5- Di g{-PRéY-R i3ddiRgdrbBerBoD) 41 Rsthitldedoaplyridie-3nflxhinee
\Aﬁs sgl rred at 120C for 1,5 hours. The reaction
el s allowed to cool to roomtenperature and 1
M HO- s'6f NMB (408 Had@Ba 12 5d 8 20 (dheldl, &) T Hed,dB Iiddh1H, J 8.9, 2.1

el Fnegro j C
e L D L
i) 6.93 el By 211 612) @80 (sids 1H £8.803:7 ¢80 (dd, 1H, 7 9.6, 1.9 Hz),
C 93, ang2, ebhy). acetate (3:1)

SO OB PRS2 PO, 5 1%
6-(5-Aminopyridin-2-yloxy)-2-phenylchromen-4-one
'H-NMR (300 MHz; de-DMSO) &: 8.14-8.10 (m, 2H), 7.63-7.51 (m, 5H),
7.42(d, 1H, J 2.9 Hz) 7.14 (dd, 1H, J 8.6, 2.9 Hz), 7.03 (s, 1H), 6.89 (d, 1H, J 8.6
Hz), 5.19 (s, 2H).

6-{2-[3-(Pyridin-2-yloxy)phenyl]chroman-6-yloxy} pyridin-3-ylamine

'H NMR (400 MHz, ds-DMSO) &: 8.16 (dd, 1H, J 4.7, 1.3 Hz), 7.86 (ddd,
1H, H 8.7, 6.9, 2.0 Hz), 7.51 (d, 1H, J 2.8 Hz), 7.44 (t, 1H, J 7.8 Hz), 7.29 (d, 1H,J
7.8 Hz), 7.19 (s, 1H), 7.13 (dd, 1H, J 6.9, 5.2 Hz), 7.09-7.03 (m, 3H), 6.81-6.71 (m,
3H), 6.69 (d, 1H, J 8.7 Hz), 5.11 (d, 1H, J 9.8 Hz), 4.99 (s, 2H), 2.89 (m, 1H), 2.68
(m, 1H), 2.17 (m, 1H), 1.97 (m, 1H).
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W@ 20040041 7.20 (d, 1H, J 8.7 Hz).

1H), 8.22 (d, 1H, J 2.6 Hz), 8.01 (dd, 1H J 8.7, 2.6
Hz), 7.79 (d, 1H, J 7.6 Hz), 7.69- 7.65 (m 2H), 7.52

from 2-chloropyridin there was obtained: 25
3-(pyridin-2-yl oxy) benzal dehyde. 1H NWVR (400 MHz,
d6-DMSO) 6: 10.01 (s, 1H), 8.547 (dd, 1H J 5.0, 1.7
Hz), 7.90 (ddd, 1H, J 8.5, 6.8,1.9 Hz), 7.77 (d, 1H,
J 7.8 Hz), 7.66, (t, 1H, J 7.8 Hz), 7.63 (m 1H),
7.50 (m 1H), 718(dd 1H, J 6.9, 5.0 Hz), 7.13 (d,

1H 8. 30 Ex
6- (5- W&lﬂ&glwrsmp pr%wmr@ﬂyycr@e@ fardytminoch&hplenytebroman-6-
rlé aﬂg{cﬁﬁ@ﬁﬁt'r%lﬁhﬁg B LD @ p%@ﬁﬁ%&ﬂfaﬁ@ﬂoﬁy)%d‘iﬁsby
E nlpt rQO&Z& 6% ﬁﬁ’@rﬁn%ewlzﬁ%mm@ -Gy Sy RireRwiding, Exanpl e
1( b?j S-Aitro R {2~ ﬁff{lﬁlﬁﬁnetﬁﬁpﬁ@y@fshﬁnﬁhcb’ pmxﬂkaw@me The
roau Lecr a se rom ropa-
Do e A RS RS Do R - B st R o,
1H J 22[29(3|-«zb)1¢mﬁh@3:1)¢mmm -glogvi- DERADIridine,
PCT/ F 8. 13
(n 25@"@ R o ronapeiod 3oy it .
263 -premophenyDghigmen- 62y19XY-]z§-nlth€YHdm661 (m 3H)
7 38 (2d[2 h'—'bth;’lpﬁel%d)kgrbmaﬁ ({-/)?lof( phenfon@ﬁenpl e 13. 5

2-12-(3: 2 h 6-vyl
]- Es n(zt &Mﬂ?ﬂ? yrlgmr; 2 érmvegyrgérom e
6- Hydrsomym%-(ﬁpﬁmﬁrcbmmﬁﬂylomhbﬁﬁ@iﬁe,4 one

t te).d10

él gygﬂrr&d 1?"’%?“%9‘&%%28#&%“? IRFRAR A8 ne was

pr eparleniethyl-GdS-artidpyd dine2-yloxy)-2-phenylchroman-4-one,

6- hydry of

o ay Bl o e ARRGG | SRESIE Ao RIS b obyaL.e

pr oduc5th932 féanheylyl—éﬁﬂ,&&ﬂr y@manhthatot 2-}’1994}’)WR<1(11¢00
%@by@m—% ﬁQX}?bﬁpheh -3 4%1149&& ?f-né'ﬂﬁ}halen-lone

7. 22 3 (dd’

1H J 32' '(3881‘93f11§g6ny clggmagy 7- WYljﬁ'-@lthPm(jmeaa 92 6. 90

(m  2E)@-fhenrflchontan?Byloky)- i—hﬁtro pyridfe( dd, 1H J 2.9,

i | S dindG ) gﬁm“ DL An L o

6- HydrSGN;tchQ((ﬂ-pthdmpﬁquy) phmdiman- 4- one 1H NVR (400
Mz, d6-DVBO) S: 9.54 (bs, 1H), 9.38 (bs, 1H),
7.34-7.31 (m 2H), 7.10 (d, 1H J 3.0 Hz), 7.02 (dd,
1HJ 3.0, 8.8 Hz), 6.91 (d, 1H, J 8.8 Hz), 6.80- 6.77

(M 2khere SardBe §6ldinedH J 2.7, 13.1 Hz), 3.17 (dd, 1H J
13.2, 16.9 Hz), 2.68 (dd,

6-[2~(3,4-Difluorophenyl)chroman-6-yloxyjpyridin-3-ylamine,
6-[2-(2-Trifluoromethylphenyl)chroman-6-yloxy]pyridin-3-ylamine,
6-[2-(3-Chloro-4-fluorophenyl)chroman-6-yloxy]pyridin-3-ylamine,
6-[2-(3-Chlorophenyl)chroman-6-yloxy|pyridin-3-ylamine,
6-[2-(2,4-Dichlorophenyl)chroman-6-yloxy]pyridin-3-ylamine,
6-[2-(3-Bromophenyl)chroman-6-yloxy]pyridin-3-ylamine,
6-[2-(4-Ethylphenyl)chroman-6-yloxy]pyridin-3-ylamine,
6-(3-Methyl-2-phenylchroman-6-yloxy)pyridin-3-ylamine,
5-Amino-2-(2-phenylchroman-7-yloxy)pyridine,
7-(5-Aminopyridin2-yloxy)-2-phenylchroman-4-one,
6-(5-Aminopyridin-2-yloxy)-3-methyl-2-phenylchroman-4-one,

Simlarly SPEI/Fi20@/000011



1H, J 2.7, 16.9 Hz). 25
6- Hydr oxy- 2- ( 3- benzyl oxyphenyl ) chroman-4-one 'H NWR

W@ 209/064121 d6- DMSO) 8: 9.41 (bs, 1H), 7.50-7. 3PCT/R12004/000011
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6H), 7.20 (s, 1H), 7.12-7.08 (m 2H), 7.05-7.00 (m
2H), 6.95 (d, 1H, J 8.9 Hz), 5.52 (dd, 1HJ 2.9, 12.9
Hz), 5.12 (s, 2H), 3.16 (dd,52H J 12.9, 16.9 Hz),
2.78(dd, 1H, J 2.9, 16.9 Hz). 30
24[ 3-(5- gﬂﬁl E!r}{%p%/%igg,i n- 2- yclquy) phenyl ] - 6- hydr oxychr oman
- 4- ong_ > e NNE §408dMenzdl 64 [YSkh- By10Ry)p#ridins3 -ylhiind), ,
8. 22 L, IH"J 2.6 Hz), 7.97 d, 8,,2.6.
0 32 et 13-t oy o o)
I(—Ii) 1H)(SéAr(ﬁin’b@;lﬂdiﬁSZ—ﬁméy)El;))henmem-cﬂiﬂyldroélzﬂ-ndplﬁhzﬂcm—&oﬂhe,
2.7 @5[3-@7?%0@5{&@ %malan?eﬂ?xﬁﬁ%&%ﬁﬁz% o ad,
él: 6J 6-(3H?Iﬁny12hr?)nidn)7-yl\0&’)_2miﬁ/il®631®11m9ﬁ / F12004/ 000011
- r - - I - ! )
chro mwnaﬁ%ﬁglwﬁhg%@@‘%% ?%Jld%fﬁ %@%{D}%}." 16 (ddd,
%H,s J 5.0, éio(ﬂl iﬂ;lzzjt,;7é8ﬁlz§m . 1H), d7. 46 (t, 1H, J
. . ; . , 7.30 , 1HJ 2.0
Hz),H@"-?%g'ﬁlf-rlu o %égje 7.06-7 02 (m (2H), 6.94 (d,
1H J 3ePwidipyloxyberzalqehyde infermediplesg 5 g ) 5 3,17
l(_ltzj;j 1Ik-)|, J -%6. 8, 12. 9hHZ)|, 2.80 (dd, 1H, J -16.8, 2.9
. - ( 3- Hygr e -4, 6-di ol
(i nt eﬁﬁé@%&p%glﬁoé§%§%%€eé§§??chr omaln?4, 6- di ol
}/\?Eofrep:red 23 described for 2-(4 10 I
start %E%@%%%Reﬁ?%ﬁﬁ?fg%?%%? s UG dy SR (R nder
hjitlogay Botessiu dérr-briemide-(3.0¢2) was adiiad indoo spiution gad thesegulting
gmég.u‘? gva(s klgﬁlrre%wé ’39 n%nﬁt%s.éé?%ﬁ)iélﬁl}mpyﬁdiﬁe (3,49) was addd)l,and the
(ictgpipias s ¢ 20361811 Bhenirag  he soghor iR gy 5 o coo
8o fdom Ferderftdre dud, 1 NI HA1-Solutit) wastadiied (addijt wiad, exfra@e@ with ethyl
%ﬁ%ﬁf%e;ﬁ }ya cl%'ﬂ—é?fée oF gaélg%]?aé?%‘gar%ﬁagsh&d g/ﬁh meterja'ﬁ')i sathtated NaCl-
%g{lﬁbﬂ}(gdddﬁy@.h@hg/%bodhctomsrplmifﬁddtbf@blunmmafpmhwwmg
- : | :
(R Yt st yopif e Pl SRR o G0 &
o), 89234, (1, 261Hz), 7010(ddz J 1, u8 gy2.pd1z). 7P (& 144 J 6-6&%),, 7.65-
. 2 . , 1.95-1.85
T . T R S o oo
Similarly starting from 2-chloropyridin there was obtained:
3-(pyridin-2-yloxy)benzaldehyde.
'H NMR (400 MHz, d-DMSO) &: 10.01 (s, 1H), 8.17 (dd, 1H, T 5.0, 1.7 Hz),
7.90 (ddd, 1H, J 8.5, 6.8,1.9 Hz), 7.77 (d, 1H, J 7.8 Hz), 7.66, (t, 1H, J 7.8 Hz), 7.63
(m, 1ED), 7.50 (m, 1H), 7.18 (dd, 1H, J 6.9, 5.0 Hz), 7.13 (d, 1H, 8.3 Hz).

Example 12.
6-(5-Nitropyridin-2-yloxy)-2-phenylchromen-4-one

6-(5 -Nitropyridin-2-yloxy)-2-phenylchromen-4-one was prepared as described
for 5 —nitfo-2-(2—phenylchroman—6-yloxy)pyridine in Example 1(b) starting from 500
mg of 6-hydroxyflavone. The product was recrystallised from a mixture of 2-propa-
nol and acetone. "H NMR (300 MHz, de-DMSO) 8: 9.04 (d, 1H, J 2.9 Hz), 8.67 (dd,



1H NMR (400 MHz, d6-DVBO) 8: 8.81 (bs, 1H), 7.47-7.28
(m 6H), 7.09 (s, 25 1H), 7.02 (d, 1H, J 7.9 Hz),

w@2®406xdet 1H, J 2.4, 7.9 Hz), 6.88 (d, 1H, J PCBFEa(4/000011
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6.59 (d, 1H, J 8.7 Hz), 6.54 (dd, 1H, J 2.8, 8.7 Hz),

5.40 (d, 1H, J 6.2 Hz), 5.12 (s, 2H), 5.08 (d, 1H, J

10.9 Hz), 4.88-4.85 (m 1H),52.28-2.23 (m 1H),

1.92-1.77 (m 1H).

2-[3-(5-Chl oropyridi n-2-yl oxy) phenyl] chroman- 4, 6-di ol

iﬁr f?‘O%fﬁéo@lw 3 (ﬁ@ lﬂyﬁﬂb &, 181,82, (IHz) tdp, (d8112,2fl GHZ)
2 97

e S 10 et T, g, 55 g 0

1.7 Hz), 7.12 (d, 1HJ86Hz)711(dd 1HJ79

17Hz) 6.87 (d, 1H J 2.6 Hz), 6.59 (d, 1H J 8.6
Exampley3- 14 J 8.6, 2.6 Hz), 5. 41 (bs, 1H),
5 14 2.q42- (1%5-N1trdﬂyrﬁiln—%l%3)loxy}%1&ﬁyk)chrlomm )Ggi]lgw]l(f}mltr_ppyﬂdme and
35 2-[3-(Pyridin-2-yl oxy) pheny
i‘ﬁﬁ‘o“ﬁ’gﬂﬁm"ﬁse di ol WO 2004/ 063191 PCT/ F12004/ 000011 55
1H NVR (400 MHz, d6-DVBO) 8: 8.82 (s, 1H), 8.17 (m
5 1)chFdbmah-4-oBe (iAjermédiatd) ( d,
1H 33’7@31’@%“% hy&o%héﬁ”? e oA (m3h) ) 5
1H, J 2.7 Hz), 659(d 1H, J 8.7 Hz), 6.53 (dd,

1H j %ydm 2 (dei Dd’mﬂ‘bh 4done vl Iﬁ‘BDa:fecBasldbstbed for
ﬁFbydf@(yC% %grquaqy&g ’_% 5)%%1rng%;éa1rﬂpég‘ 5?3) but #8+ih T From 3-

iy ﬂﬂo&&lﬁ@ﬁaﬂbggede "ZhéB ﬁr&?dwm?syﬁmy]ﬂlyeﬁﬁr@n@tha@om HAMR (400
INtEE S 230 Bexhb 42 161, 722717 (m, 1), 7.11 (4, LEL S
mwézggcgﬁ&rmm Sr91), 6644y s o P b opn k.76
(100, SRR P 99128ty 3 0Fag BHITILS, 16818, 275 (44

é "82-6.7 2H), ' 6.70-6.67 (m
15, J 269,68.962)- 1H, J 86 Hz) , 652647 (m 2H), 4.89
(dd, 1H, J 2.1, 9.9 Hz), 2. 86 2.82 (m 1H), 2.65-2.59

Q9- 2.04 1.91-1.85 (m 1H). 15

(s: | ﬁ@ﬁn%@%@%ﬁﬁ ned: 2-(3 -B
enzyI oxyphenyl ) chroman-6-ol 1H NVR (400 MHz, d6- DMSO

5. Wl iond) effgnBilacofe 06, (s, 1H),

00, BY hyd‘é j‘g)
(7m 2HH, Nifa%mopmm@-l) Sy 5 2@4((3@; 1H|)H9E§ (s, g%{),97 §Z7 31 (m,
F&’ﬁ) 1%09(31 1%[—1%23 ()'T‘Iz I (d%i 6712 6% € Piz), 591, (d21H2F 2.3QF), 6.80-
2. mcroszmalsaodégmw& , 3175 BAAYH AR A 8T, 268 00

1H, 7 2.7, 16.9 Hz).

6-Hydroxy-2-(3-benzyloxyphenyl)chroman-4-one

'H NMR (400 MHz, ds-DMSO) 8: 9.41 (bs, 1H), 7.50-7.30 (m, 6H), 7.20 (s,
1H), 7.12-7.08 (m, 2H), 7.05-7.00 (m, 2H), 6.95 (d, 1H, J 8.9 Hz), 5.52 (dd, 1HJ 2.9,
12.9 Hz), 5.12 (s, 2H), 3.16 (dd, 1H, J 12.9, 16.9 Hz), 2.78(dd, 1H, J 2.9, 16.9 Hz).

2-[3-(5-Chloropyridin-2-yloxy)phenyl]-6-hydroxychroman-4-one

'H NMR (400 MHz, ds-DMSO) &: 9.52 (bs, 1H), 8.22 (d, 1H, 7 2.6 Hz), 7.97
(dd, 1H, J 8.8, 2.6 Hz), 7.47 (t, 1H, J 7.7 Hz), 7.39 (d, 1H, J 7.7 Hz), 7.32 (s, 1H),
7.16-7.10 (m, 3H), 7.04 (dd, 1H, J 8.8, 3.0 Hz), 6.96 (d, 1H, J 8.8 Hz), 5.57 (dd, 1H,
J13.0,2.7 Hz), 3.17 (dd, 1H, J -16.8, 13.0 Hz), 2.80 (dd, 1H, J -16.8, 2.7 Hz).



1H NVR (300 MHz, d6-DMBO) 8: 8.75 (s, 1H), 8.21 (d,
1H, J 2.6 Hz), 7.95 25 (dd, 1H, J 8.7, 2.6 Hz), 7.43

W@ 204063190 7.8 Hz), 7.28 (d, 1H, J 7.8 Hz), 7.HEI/¥12p04/000011
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1H, J 1.9 Hz), 7.11-7.07 (m 2H), 6.61-6.48 (m 3H),
5.01 (dd, 1H, J 9.8, 2.0 Hz), 2.87 (m 1H) 2.62 (in,

1H, 2.13 (m 1H), 1.93 (m 54H).
2-[3-(Pyridin-2-yloxy)phenyl] chroman-6-ol 30 1H NWR
(400 MHz, d6-DMSO) 8: 8.81 (bs, 1H), 8.17 (m 1H),

7 85 d%)i%r 62 ? (férﬁdl(rfd ﬂo’ﬂy)phe@%hi’&ﬁan—l—oﬂé (d, 1H J

[ Sl ol o, o by T e 13 BT 6
§Hg7'i76)(t ﬁ{%&émz) 7 @, 68, T (HHAH).30 2d, 13T { 20 H4Y) 7.16-7.10

g 3% L9651 00 hop) B0 SS TN St Bz 230 5
34584, 1IERPY16.8] 1229 VB), 2080(dds BLAN- 1BGT 29120)0 4/ 000011 56
2-[2-(3-(5-N tropyridin-2-yl oxy)phenyl ) chroman- 6-yl oxy
]-5-nitropyridine was prepared as descr.ibed for

5- ni t b)2-B-Hydmheplenyhelonmand.6-liok (inispnediated i n
Exanple 1 (b) but starting from

2- (3- hyd h I )ch I d 0

o 2. %%Bfif}é}/&ygﬂ%/w)é%mnﬁnﬁer PR -0 R DA e BT R

ﬁuo%pﬁghgflﬁhroﬁin -4 62id i) Eikthple2(B)3out @ltartirkg frdmB- Eydflz&yéZ (3-

e o oy g B B et 8 £

8.833b4,. 130, 1.19-7119) (m, 11D86.8@ (d, 18, 127 PIZB 6184)6.87 (msZH £672-
1;

&2%9@“"1@3 638 8 13140 5 53489 1% Hg”@.ﬁ“’fﬂ i

(), 4186 (dd2 1507 6 2980&112),12-95 216 (s iLHY bHE-7565 ED- % of

2- chloro 5-nitropyridine there were obtai ned:

5-Nitro- 52 (3- benz¥)l oxyphenyl ) chr oman- 6-yl oxy] pyri di

ne 1SimilRLY there Wets B0 6: 9.03 (d, 1H, J 2.9
Hz), 8.59 (dd, 1H J 2.9, 9.1 Hz), 747729(m 6H)

7 19 d 7. 7 05 6. 92
14- f&fﬁ’@?’%ﬂm“%% 4 %3‘{@‘0 2.88 1H), (m
2 75 PHAOMERNK00 NHz 1 TIMS0) 4: DAl (11sH)1H),28 W(bslllgf, T%7.21 (m,
@)Egﬁz 2‘ g%ﬁb?zgz)ém {m. 251)3/? 53( %H) 5 37C(I(11’r LI Jn70Hz)oA;( 37 (d,
pmudmﬁeHz)m 9MRBZ GOOHHZ; 20d25 X%1-99-185 (18 1%)4
9 Hz), 8.59 (dd, 1H, J 9.1, 2029Hz) 822(d

1HJ2 ), 7.97 jél 728Hz)746(t
1H, J 27(38B¢1&zyioX7p13%1YE)ahr0mqn 450-g10g 7.23, (s, 1H)),
7.19 (g @o%mzw&DMB(»%RaQbi rtH)Z’H)W -762.89@s, 1809 (s,

(D, 1 (d,21é$7(ﬁpz} 97, B! %n4 ) {ks e, 32500, 6.59
leltI,?%8 2-HD; §.34 (qily IE%HQHI a«%zwl?&byi Hsﬁyﬂﬂ drdHah-5613/s0d),
Y3 BY(d 95 10.9 Hz), 4.88-4.85 (m, 1H), 2.28-2.23 (m, 1H), 1.92-1.77 (m, 1H).

2-[3-(5 -Chloropyridin-2-yloxy)phenyl]chroman-4,6-diol

"1 NMR (400 MHz, ds-DMSO) &: 8.82 (s, 1H), 8.22 (d, 1H,J 2.6 Hz), 7.97
(dd, 1H, J 8.6, 2.6 Hz), 7.45 (t, 1H, 1 7.9 Hz), 7.31 (d, 1H, J 7.9 Hz), 7.20 (d, 1H,J
1.7 Hz), 7.12 (d, 1H, J 8.6 Hz), 7.11 (dd, 1H,J 7.9, 1.7 Hz), 6.87 (d, 1H, J 2.6 Hz),
6.59 (d, 1H, T 8.6 Hz), 6.53 (dd, 1H, J 8.6, 2.6 Hz), 5. 41 (bs, 1H), 5.14(d, 1H,J 12.9
Hz), 4.86 (m, 1H) 2.29 (m, 1H), 1.87 (m, 1H).

2-[3-(Pyridin-2-yloxy)phenyl]chroman-4,6-diol



1H NMR (400 MHz, d6-DVBO) 6: 9.04 (d, 1H, J 2.7 Hz),
8.59 (dd, 1H, J 9.1, 2.7 Hz), 8.17 (m 1H), 7.86 (m

wdarkdog/ogzidb (t, 1H, J 7.8 Hz), 7.31 (d, 1H, J 7P@I/F2)04/000011
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7.21, (s, 1H), 7.20 (d, 1H J 9.1 Hz), 7.13 (m 1H),
7.09 (m 1H), 7.06 (8.6 Hz), 7.04 (2.5 Hz), 6.96 (dd,
1H, J 8.6, 2.5 Hz), 5.18 (d,54H, J 8.8 Hz), 2.98 (m

1H, 2.72 (m 30 1H), 2.21 (m 1H), 2.02 1H).
Exanpl e 14. " (m 19

y) ety BRI SEPROLS 4.2 1) PO P g,

20041,083 1918 ROT7REA60UA0008 He), B1B @) 1H), 7.15-7.04 (m, 3H), 6.87
@é '3“'2“{ APy fls8 5@ @, 1?H,VJ 9142 % 5 B(ddS 181 § 8 IPYTIH)NS 20/dP K, I

8—0(152) LA &Sy eﬁ HﬁZH?) &3 (1 1B 229 @t Bl A3 §n18)y | ox

y) phenyl ] chroman- 4 ol 5 was prepared as descri bed

Lo o S B G RES I SRR b gy o e 17
2- (30hydroxyphenyl)chronan 4, 6-di ol and u3|ng 210

52 oG LGB L AR 4 R 0 e
ﬂuﬁrdﬂhmyl)&hﬁﬁm(lﬂ@ol HExamgle 8(c) butlstm&lpg ﬁe (%Mdromhegyl)
%h% 416_51 )L ﬁﬁq d()Mi—E' dID¥ISD bz387(s4ﬁif,<8771(k| 1H), 7.17-
ms(nvlzwﬁzﬁsw%m i i iy QT g g 0

gﬂh 21%'10 8§1d71HZ) 2.159. ﬁ{zgon 86-1?18.30 (&, gHzligS % 659 @6 165, 2.09-
(m , 2.41-2. 1H) ,
lez(mnggl ?iﬂl %—f)m]%ﬁm larly there was obt ai ggld: |_|)15

6(5%@0 I din-2- )-2-[4-(5-nitropyridin-2-yl ox
y) phe E‘W@W&ewerﬁc’%#a?ﬁ NVR (400 MHz, d6-DMBO) S
9.05-9.04 (m 2H mjor & minor), 8.66- 8.60 (m 2H,

f7THJ3 T g mﬁ%ﬁﬁh@@%‘?ﬁé&g?%mmZH r maj or & minor),
490 NSy, A DU DAl S- T e, 1)3{)8'7 4%0785{& 61D 7.08 (s,
§)017bo 9P, (), 8163 (d, BLY S'ECHZ)UGrﬂ?ré 4% (B921Y 5. 1Hs, 2H), 4.96
((é

i 08 P 34 ynltin k& oy R o o,

m.oe1 R7 (b, 0E). 4. 97 (m 1H major), 4. 69 4. 65 (m 1H,
mnor), 2.41-2.36 (m 1H mgjor), 2.21-2.15 (m 2H,
maj or & nor), 2.07-1.98 (m 1H, major).

2-[3-(5- Chloropynd1n—2 yloxy)phenyl]chroman -6-o0l

'H NMR (300 MHz, de-DMSO) 8: 8.75 (s, 1H), 8.21 (d, 1H, J 2.6 Hz), 7.95
(dd, 1H, J 8.7, 2.6 Hz), 7.43 (t, 1H, T 7.8 Hz), 7.28 (d, 1H, ] 7.8 Hz), 7.18 (d, 1H, J
1.9 Hz), 7.11-7.07 (m, 2H), 6.61-6.48 (m, 3H), 5.01 (dd, 1H, J 9.8, 2.0 Hz), 2.87 (m,
1H) 2.62 (m, 1H), 2.13 (m, 1H), 1.93 (m, 1H). “

2-[3-(Pyridin-2-yloxy)phenyl]chroman-6-ol

'H NMR (400 MHz, ds-DMSO) 8: 8.81 (bs, 1H), 8.17 (m, 1H), 7.85 (m, 1H),
7.42 (t, 1H, J 7.9 Hz), 7.26 (d, 1H, J 7.9 Hz), 7.16-7.12 (m, 2H), 7.07-7.02 (m, 2H),
6.63 (d, 1H, T 8.2 Hz), 6.57-6.48 (m, 2H), 5.01 (d, 1H, J 8.5 Hz), 2.88 (m, 1H) 2.63
(m, 1H), 2.13 (m, 1H), 1.93 (m, 1H).

d) 2-[2-(3 -(5-Nitropyridin-2-yloxy)phenyl)chroman-6-yloxy]-5-nitropyridine



25 Exanple 15. 2-
{2-14-(5-Ntropyridin-2-yl oxy)phenyl ] chroman- 6-yl oxy} -

wWG2004063pYyr i di ne  2- PCT/F12004/000011
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{2-[4-(5-N tropyridin-2-yl oxy)-phenyl]-chroman- 6-yl oxy
} -5-nitropyridine 30 was prepared as described for
2- (4-fluorophenyl)chroman-6-8¢ in Exanple 2(c) but
starting from

6- (5-nitropyridin-2- onxy) 2-[4-(5-nitropyridin-2-yl ox

heny 0 ne
) ob"ER s iR St G %ﬂ@ﬂ@ o8
a5 pRpjred 2s Qascmbzbfqr HPDZ -(2 w@@ylebronm logy)pypdipe n

%xz%épﬁ 19@3) bm starﬁ'ﬁ@ fr'émzﬂ-(i odyphedylfehBomd6-bl biad nsing 210

(r,iﬂl -Ya P 2- chl(oicl 5gu}_%gpy(rmne1ﬁ5{ r{]é%(?l) éi g)ﬁ\/[§0§% 9.9 (d, 1H,J
PO AL 6@@%;9@(}1219 Ho 8. @(@ﬂpll& nﬁg 9. 1|Hz) hs .60 (dd, 1H, |J2 9,9.1
Pich 2720 LY BRI AL S DA T STy Sov @t s
6-4 Rz 32657 I$rim,Hir7.61-6.92-(y, aﬂy)ﬁomﬁgdl, VEh 3dahl- éfﬂn)o%cgﬂ
G P TR S i e o
Exanpl e 10 but starting from

2-12 b 1 6PRBI-VFbID-2nivtor s EIpSHllink ¢lisre Mare @btained:
yl oxyjb%g&f}bldtmf opyridine. Product was isolated as its

di hydrochloride salt. 1H NMR (300 MHz, d6-DMSO) S:
8. 12 GoNritedt-[2 é -B B&Z@myﬂﬁ&lyl)é’mﬁlaﬁ%-ylm]pmdln@ Hz) ,

Z 31 uf, 79%,5151%0%@ %gs@yﬂ?’wgm}% 5 @4, (m72.9,
:9 DHZ)Z 791,89 (hEBH), 7. 1P6A21HOT §.0H24F 10 65, 2H). G576 Oy (m, SH),
L0 s 2008 393 6088 thy, 1HF2MS-6b Yom! D5, 2.2698.84 (m, 110, 2.07-

ﬂ-.SPSZGn(l,?l-PEenzyl oxyphenyl ) chr oman- 6- yl oxy] pyri di n-3-yl am
i ne hydrochloride 15 'H NWR (400 MHz, d6-DMSO) 8:

1,3 Cribeo o it in Sl Ryt ondyfain
(d, 1Hg NMVR BOBINHZAS5MSD)S1 9(08)(d 4HY,, ] 59 B2), (8;59 @id) 11,7 9.1,
52,;??174 ﬁg;zé@éﬁ 723 1%'{# 7 gib(&?zl%%i% A gl;i? 7.4 (1721512 78R Hy),
6745 (ANTED O FyS e, 7235 5l Dby 7-12- (@31KI5T Ak spKlH'aillQ (m, \2Hg0-99-
Y. B0 §_I][9§/E(5%'E§”I%4I§b 5%5 %7" ashiey bds (thm!gFi 1108 1gD, 2,01

J(nﬂ.lﬁ).ssm) 7.47 (t, 1H, 79Hz) 735(d 1H J
7.9 Hz), 7.24 (s, 1H), 7.19-7.08 m4H) 6. 94 (dd,

%l(_)l 92% 11:1‘Q1-29€Z [)(SO(ayngm -}qloxyjl)Hheny'l]% an- 65 y%xy§p%dﬁl€|’ J
'H NMR (400 MHz, ds-DMSO) 8: 9.04 (d, 1H, J 2.7 Hz), 8.59 (dd, 1H, J 9. 1,
2.7 Hz), 8.17 (m, 1H), 7.86 (m, 1H), 7.45 (t, 1H, J 7.8 Hz), 7.31 (d, 1H, J 7.8 Hz),
7.21, (s, 1H), 7.20 (d, 1H, J 9.1 Hz), 7.13 (m, 1H), 7.09 (m, 1H), 7.06 (8.6 Hz), 7.04
(2.5 Hz), 6.96 (dd, 1H, J 8.6, 2.5 Hz), 5.18 (d, 1H, J 8.8 Hz), 2.98 (m, 1H), 2.72 (m,
1H), 2.21 (m, 1H), 2.02 (m, 1H).

Example 14.
6-(5-Nitropyridin-2-yloxy)-2-[3-(5-nitropyridin-2-yloxy)phenyi] chroman-4-ol

and its derivatives



25 1H, J 6.1, 10.7 Hz), 2.38-2.32 (m 1H), 1.98-1.88
(m 1H). Exanple 17.

W@2(408/0689AI ni nopyri di n-2-yl oxy) chroman- 2- yl ] phrCOF120@300011

10

15

20

25

30

35

2.15 g of
5-nitro-2-[2-(3-benzyl oxyphenyl ) chroman-6-yl oxy] pyri di
ne was dissolved to 600 m %f ethanol and 430 ng g of
10% pal | adi um on charcoal was added under inert
atmosphere. Starting material was hydrogenated at room
tenpe MftroplyElih-2Kloxy)phenyl]chroman-4-
3-[6- {)? gmﬁh%‘g’y? P%l%?ﬁ?*%ﬁ%im odrfr)gﬁ1 2- §| ] F}J’)hpeno}ll] 1H
NI\/R(4OOI\/HZ d6- DVBO) 6: 950(bs 1H), 7.52 (d, 1H,

0 Hz), 35717(t 1H J 8.1 Hz), 7.05 (dd, 1H, J

2 91 é(%ﬁ%ﬁp 8421 YSOX?/S 2(2[@6@ %p)%ﬁ&2§l§)§r)@{%1§1]?ﬁbmm-4-ol

})r a&ﬁai d&&nbad fat Mynitro\@- Q&ﬂm&]shmglan— -yloxy)pyridine in
i 0 OOQ -£3~ %n 1 chroman—4 6-diol and using 210
1S
moﬂ%{a ogzéﬁbiw-dﬁiépﬁ}i%me? (406 Mz, o Y| AP g 0s
5 82}%{90% (&2 el ﬁggaﬁrﬂl PX3)9.PHA)H.6E(dS0H, Irg)s 0.1

SR e zﬁ&ﬁzs,, A 9@%@%2? i1 3b o, 321, To.1
BIZ9PY29-731 8k 3HY arobqaa i 1T, hMJlH); masr(lddem 180 Hi)5.67 (4,

was _adde The (o)

A o 5 PSP R 0 RS B, oA a6y 1. 2.02-
addi (ni,a®)of 10 water and formed pr eC| p| tate was

filtered. 1H NVR (400 MHz; d6-DMSO) 6: 10.1 (s, 1H),
8.30 (d, 1H, J 2.7 Hz), 8.21 (t, 1H, J 5.7 Hz), 8.00
(dd, samlalrbzﬂmexgasgobrtmled7 47- 7.30 (m 5H), 6.95 (d,
1H389Hz)687684(|n 3H), 5.12 (dd, 1H, J
1.90, 10. J 5.7 , .00-2.9

Thy . 9) G Ninob e Be o335 6 aifopyrih-peplox3pRegyfichifipan-

1H). 15 Using the sane procedure described for

(4731

2 acetyl _

ch?gﬁé VR n@l@&l\kﬁécﬂtﬁﬂ&gﬁér?og 9,04 (m, 2H, major & minor), 8.66

rm} @6, 21 1hajan&minde)( 2.61 {8, O, orror- -n}m@li)ﬂ Bl 2di (e SHL
jor 104, L 1,1 2.9, 88 H, minon), 7,03 (dd, 1H,J 3 8.8 Hz,

éﬁ;iﬁﬁf‘?ﬁ Oflf% 55 leglmhfo?)’”g 86 (d, 1H. Jgé] g R ¥k WAL 564

aﬁi 24801 4 ¥9(@RRETY? BRTRARR; 5371530/ (m, AN, intkjor Snitinen] H104-

ol 9 2L eiPDphERYH G IR MIBOM &Y P30y H SR it 15210

Qm, 2H, ma or&mmor) 2.07-1.98 Sm 1H, maJor)
63 2-(’2,é Di f | uor ophenyl ) chr oman- 6-yl oxy] - pyri di n- 3-yl

am ne,
6- [ 2- (Bxanplefisuor ophenyl ) chr onan- 6-yl oxy] - pyri di n- 3-yl
amne.,. {2-[4-(5-Nitropyridin-2-yloxy)phenyl] chroman-6-yloxy}-5-nitropyridine

2-{2-[4-(5-Nitropyridin-2-yloxy)-phenyl] -chroman-6-yloxy}-5-nitropyridine
was prepared as described for 2-(4-fluorophenyl)chroman-6-ol in Example 2(c) but
starting from 6-(5-nitropyridin—Z-yloxy)-Z-[4-(5-nitropyridin—2—yloxy) phenyl]-
chroman-4-ol. 'H NMR (400 MHz, ds-DMSO) 8: 9.05 (d, 2H, J 2.9 Hz), 8.65-8.58
(m, 2H), 7.58-7.55 (m, 2H), 7.30-7.26 (m, 3H), 7.20 (d, 1H, T 9.1 Hz), 7.03-6.91 (m,
3H) 5.20 (dd, 1H, J 2.0, 10.1 Hz), 3.06-2.97 (m, 1H), 2.81-2.75 (m, 1H), 2.26-2.21
(m, 1H), 2.11-2.02 (m, 1H).
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6-[2-(2, 5-Di fl uorophenyl)chroman-6-yl oxy] - pyri di n- 3-yl
am ne 25

W®2(40206396- Di f | uor ophenyl ) chr oman- 6- yl oxy] - pyr PAI/RE2804y000011

am ne,

6-[2- (3, 4-Di fl uorophenyl)chroman-6-yl oxy] pyridin-3-yla

mne, 6-[2-(3,5-D fluorophd&d/l)chroman-6-yl oxy]
-pyridin-3-yl am ne

6-[2-(2-Trifluoromethyl phenyl)chroman-6-yl oxy] pyri di n-

3-vyl e 16.

6-[ 2- thyl ph -

3- E/| E}T@ (5- éggrrloprgfe;ldn%/—Z %1o§”¥p}2en§‘15 oman—6-ylg)z(}>j ]ppy¥1 | dé n

gaﬁlﬁle(éﬁd%h%@vegfﬁér@@ ophenyl ) chr oman- 6-yl oxy] pyri di n-
yl am ne

6-[ 2- (2- Chl or ophenyl ) chr oman- 6-yl oxy] pyri di n- 3-yl am ne
6-[2- (3 (5 -Aminopyridin-2-yloxy)phenyl)chroman-6- -yloxy]-pyridin-3-yl-

;m{ne “at o prepar 0L LRNERV )G L4 AR 5 YA R P Y BN Erir SinBn-B=pibBpyifiine

B E2afisle 40 DirtHiantiop eony?: )[%m{ﬁraﬁm@yyﬂlax%r}/WV)PaPWl@hW%ﬂ -6-
gf& %]-ggné rpgndlnﬁ Product was isolated as its dihydrochloride salt. '"H NMR

(333)0 . & ONTIOFARE 120 3TB17 95 f 01t WS @ .3 78 8,31 q,
i,@ (24H§t hyh phamy| 7.¢ 7R, BHY) QR VBB (nd i3EE)35.§ 5 &dyilik J 9.8
@Iz

SRl S P o5 oY)

I\/bt hyI 2 phenyl chr oman- 6- yl oxy) pyri di n-3 -yl am ne,
n- 7-yl oxy) pyri di ne,
6 (5- g}ﬂlﬁ%é'ztpgrg % SF{)X - 2- phenyl chrorran 4- one

/- (5 W@Wﬂmﬁwnﬁmomarpﬁéf Iy ShA-SAaBiRg hydrochloride
6 (5~ AThAgRNTO6MiaZ fovtst 8- S /i PJITEJ’I)QDC(h{ GRBYT.49 (s,

dHaxT N)%Igl.z) 598 (gd,yy}gﬁf]bz,@%o% b P%le(ﬁlyﬂH 1§7F12), 6.85-
ds @g@pbﬂ)as BN(R1H, mms)hm)c lmgm‘l @d(nﬁj ﬁm) ag}i 2.67 (m,
Hﬁfi% 122% luq @¥éﬂﬁy}ﬁ)zp3eg?/hydrobehzg[ro nap

1, 4]oxath||n 6- yl oxy) pyridi n-3-yl am ne 10

6-[ 3- 25 qu Sﬁ&l’i ﬁﬁ?%ﬁ?ﬁ @;ﬁgﬁem 9105l}')°ph¥ﬁ}q]3hf@nan-

roma n- 3- yl am ne,
61—(@1511]@yﬂrmlmmded| n- 2-yl oxy) - 2- phenyl chr omen- 4- one,

6- ( 2- W&@gemﬁzyds%wsmw R4k 11d, D1y, 1016 BR), 7.8 h@Kde2HsT 2.6,

?88§ 2 ?7447fqt LGB 1 B FirL BOFISY R A 4274 ms 41

gaﬂ 22 d\g el |@&1(t121H—88Hz) 530 (d, 1H,7 10.9 Hz), 496(dd

{1% b%. f 10 9 ﬁo)r 3%‘3‘%‘& MR Y6r ¥4 Qi Yiy T | di - 3-

Example 17.
3-[6-(5-Aminopyridin-2-yloxy)chroman-2-ylJphenol

2.15 g of 5-nitro-2-[2-(3 -benzyloxyphenyl)chroman-6-yloxy]pyridine was
dissolved to 600 ml of ethanol and 430 mg g of 10% palladium on charcoal was
added under inert atmosphere. Starting material was hydrogenated at room
temperature to give quantitative yield of 3-[6-(5-aminopyridin-2-yloxy)chroman-2-
yljphenol "H NMR (400 MHz, de-DMSO) &: 9.50 (bs, 1H), 7.52 (d, 14,7 3.0 Hz),
7.17 (t, 1H, J 8.1 Hz), 7.05 (dd, 1H, J 3.0, 8.6 Hz), 6.84-6.68 (m, 7H), 5.01-4.99 (m,
3H), 2.91-2.86 (m, 1H), 2.70-2.63 (m, 1H), 2.14-2.08 (m, 1H), 1.96-1.89 (m, 1H).
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yl'} acetam de, 20
2- Acetyl am no- N-{6-[ 2- (2-f | uorophenyl ) chr oman- 6- yl oxy]

wEde9B- yl} acetam de, 2-Acetyl am no- N PCT/F12004/000011

{6-[2-(2, 3-di fl uorophenyl ) chroman- 6-yl oxy] pyri di n- 3-
yl } acetam de, 2-Acetyl am no- N

{6-[2-(2, 4-di fl uorophenyl ) chls®man- 6-yl oxy] pyri di n- 3-
25 yl'} acetam de, 2-Acetyl am no-N
{6-[2-(2,5-difluorophenyl)chroman-6-yl oxy] pyri di n- 3-
yl } acetam de, 2-Acetyl am no- N

{6-[2-(2, 6-di fluorophenyl)chroman-6-yl oxy] pyri di n- 3-
yl } acetam de, 30

2- AceEyJuﬁmenpgl\l-{6 [2-(3,4-difluorophenyl)chroman-6-yl

(6 | P setmmp it DR S e P g ngide

yl} acetam de 2-Acetyl am no- N

{3 S5l BRI R B TR O Se

gllycﬁ}e,@ﬁ migawandisselved in 35 ml of methylene chloride. 1-(3-dimet (})/ amino-
ia%p&g éthg fehdbbif R CRRALA S o e AtaelORDY istindivs

etam e
{sm:rf at(reomﬁmapﬁawr@f foa ér@ﬁ%@ﬁﬁ“}@ﬂwe@h&?fi&%a&i fom 9t

disitatdwas filtered. "H-NMR (400 MHz; d-DMSO) 8: 10.1 (s,

AT 0B o o e o i

F60[ @, GBDchDS (ke 6 BLY Bk, 6186r6.84 (th.3)} Hyl2i(ddntEB-T 99, 10.0

?%%g% gie?r}%i'[?ﬁf%r Ophen@?%\@%rlH % 75 2 o;r)l/’] 1|§31/)r |2 1|9n2- 134 (tm, 15D,

2M03y1.9a¢es HX).de, 2- Acetyl ami no- N-

{6-[2- (3-bronmophenyl ) chroman- 6-yl oxy] pyridin-3- yl}

acetam de, 2-Acetyl am N-. .

{6-] 21Xsmgéhﬁ§4%%w9%ﬁ Bmh@dsf% Pty e il 63(2-phenyl-

YhiReRt .518t)-pyridin-3-yl]-acetamide above but replacing 5-amino-2-(2-

phenylchroman-6-yloxy)pyridine by:
6-[2-(4-Fluorophenyl)chroman-6-yloxy]pyridin-3-ylamine,
6-[2-(3-fluorophenyl)chroman-6-yloxy]-pyridin-3-ylamine,
6-[2-(2-Fluorophenyl)chroman-6-yloxy]-pyridin-3-ylamine,
6-[2-(2,3-Diﬂuorophenyl)chroman—6—yloxy]—pyridin—3-ylamine,
6-[2-(2,4-Difluorophenyl)chroman-6-yloxy]-pyridin-3-ylamine,
6—[2-(2,5-Diﬂuorophenyl)chroman—6-yloxy]-pyridin—3-ylamine
6-[2-(2,6-Difluorophenyl)chroman-6-yloxy]-pyridin-3-ylamine,
6-[2-(3,4-Difluorophenyl)chroman-6-yloxylpyridin-3-ylamine,
6-[2-(3,5-Difluorophenyl)chroman-6-yloxy]-pyridin-3-ylamine
6-[2-(2-T rifluoromethylphenyl)chroman-6-yloxy]pyridin-3-ylamine,
6-[2~(4-Trifluoromethylphenyl)chroman-6-yloxy]pyridin-3-ylamine,
6—[2-(3-Chloro-4-ﬂuorophenyl)chroman—G-yloxy]pyridin-3-ylamine,
6-[2-(2-Chlorophenyl)chroman-6-yloxy]pyridin-3-ylamine,
6-[2-(3-Chlorophenyl)chroman-6-yloxy]pyridin-3-ylamine,
6-[2-(2,4-Dichlorophenyl)chroman-6-yloxy]pyridin-3-ylamine,
6-[2-(3-Bromophenyl)chroman-6-yloxy]pyridin-3-ylamine,
6-[2-(4-Ethylphenyl)chroman-6-yloxylpyridin-3-ylamine,
6-[2-(3-Methoxyphenyl)chroman—6—yloxy]pyridin-3-ylamine
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15
2- Acetyl am no- N- {6-[ 2- ( 3- net hoxyphenyl ) chr oman- 6- yl oxy

wQ pyoriogitat 3- y1} acetam de, 2-Acetyl am no-N- PCT/FI2004/000011

{6-(3-net hyl -2- phenyl chr oman- 6- yl oxy) pyri di n-3- y1}
acet am de,

2- Acetyl am no- N-[ 6- ( 2- phenyl @@ oman- 7-yl oxy) - pyri di n-3
-yl ]-acetam de, 20

2- Acet yl am no- N-[ 6- (4- oxo- 2- phenyl chr oman- 6- yl oxy) pyri
di n-3-6. -Meﬁﬁ@&%Heﬂﬁchroman—&ylox%)p?lﬁdin%—ylamine,

2- Acetyl am nQ- N-[ 6-1( 4- oxo- 2-phenyl chroman- 7- yl oxy) pyri
di n- 3_5-9p]m%[§—ég- @é,chromanﬂ-}ﬁoxy)pyn ine,

I2- Ac)et@%amm A ) h-ﬁgﬁ(}?omtmmg}cﬁmﬁp@bﬁ@yl chroman- 6-y

oX | N-o- . a m

o e At AR RS R roman AP iBenzo |

1, 4] di6o-Anbropyoidiny Dyloxy)-8-mahylt 2 plaanetchmninim-4-one,

2- Acet ' B- { B . 6 g .

6 ¢ en U PERO 0 dibr e BT IR xirCe Slopy pyrding lamine

et ani die(gfglgenyl- ,0,7 ,8-tetrahydronaphthalen—%/-yloxy)pyndm-3-ylamme,

ot R é.1“%4§‘1"§ﬁf'%‘5’%‘%?%?’%Wfkf'gﬁkg@?zﬂﬁ;ﬂaﬁm'@m“%’

2- Ac et@?(e?aﬂkﬁ%}iz’%:%%ﬂﬁ?@nﬁﬁ@p@Pgai, iirg6:‘/§ﬁ’%wi%ﬁ Hamine

%, i] :B‘E—@@-Flﬂoﬁwph&ﬂy@)éhl)dﬁmLﬁ&]@x?]pyﬁﬂi]n—ﬁ?ﬁhﬁﬁﬂ,de,

- ACe NO- g .
STy Ty P S Y 8% py i di n- 3. 35

6-[ 3-
i/l } E:lc ét(:6m\dﬂ1;lopyridin-2—yloxy)-2—phenylchromen—4-one,
2- Acet i . 6. - -chr - 7-yl ox ridin-3-
T e P DR SR S0ty obbo11 62
2- Acettlptrany ohgained:
[ 6- (4- ox0- 2- phenyl - 4H chr onmen- 6-yl oxy) pyri din-3 -
yl ] acet am de, . . g
2-Ac etzygﬁ?FVHBUW'%{Q“@-‘MWPPWXHQ}SDVF%@WBWJPW‘-Hl-lé‘-' yl
]yl paeeta da{m_ lige, respectively. d5 Exanpl e 19.
Pi peridine-A4-car Cl .
L6 (o RER R e 6 Or By P b nemensiryosipgiding
4y1}z®_e‘(amid%lf;enyl chr oman- 6yl oxy) pyri di n- 3-yl car banoyl ] pi p
eridi I’Qﬁ-‘Al:étylamino-N— {6-[2-(2-fluorophenyl)chroman-6-yloxyl|pyridin-3-

yl}acetamide,

2-Acetylamino-N-{6-[2-(2,3~difluorophenyl)chroman-6-yloxy]pyridin-3-
yl}acetamide,
2-Acetylamino-N-{6-[2-(2,4-difluorophenyl)chroman-6-yloxy[pyridin-3-
yl}acetamide,
2-Acetylamino-N-{6-[2-(2,5-difluorophenyl)chroman-~-6-yloxy]pyridin-3-
yl}acetamide,
2-Acetylamino-N-{6-[2-(2,6~difluorophenyl)chroman-6-yloxy]pyridin-3-
yl}acetamide,
2-Acetylamino-N-{6-[2-(3,4-difluorophenyl)chroman-6-yloxy]pyridin-3-
yl}acetamide
2-Acetylamino-N-{6-[2-(3,5-difluorophenyl)chroman-6-yloxy]pyridin-3-
yl}acetamide
2-Acetylamino-N- {6-[2-(2-trifluoromethylphenyl)chroman-6-yloxylpyridin-3-
yl}acetamide,
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carboxylic acid tent-butyl ester
5- Am no- 2- ( 2- phenyl cbr oman- 6-yl oxy) - pyri di ne (500 ny)

w@pa4Me(1bert - but oxycar bonyl )i soni pecoti c aci dP¢BHEROMMN0011

was dissolved in 40 mM of THF. 1-(3 15

di met hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de
(451 ng) was added. The m xBdre was refluxed for few
hours. Reaction was quenched with addition of water
and extracted with ethyl acetate. Conbined organic

layer 9. NELEWaRNAY 6L Q- t%h@omet@%ﬁ%?%&ﬁoﬁgﬂ-'6%xy]pyndm—3-

carbonate Solution, dried wth
wseeaidss. | HNVR (300 MHz; d6-DVBO) S 10.0 (s, 1H),

8. 31 (QdAcetilamIno2NT{6H2)(3-chid13-4L figh Borhan®-ylox din-3-

Hﬂﬁ Bihe ?args (m{ ?ﬁ?( 6. 924%d r‘f%ﬁnyg(é 8 Hrzl),ﬁo Hpyridin
‘é%zﬁ(m 3H), 5.13 (dd, 1H, J 2.2, 10.1 Hz),

4. 04- R-QéietﬂamitﬁH)f;{62[25{9—clllcﬁdp}(amyl)dlhi))maﬁ—.@ﬂleﬁy]ﬁﬁic(im3-

.12 2 2.08-1.98 1 .79-1.74
%Qacgt%n‘?c? (3r5n (mH> 1 (m 1H),

H) . )
Pi per |2d4\¢\%qummﬁo{>6yﬂ2r(§ _chdaraphenyl)chroman-6-yloxy|pyridin-3-

ﬁ}a@&aﬁl‘ﬁfé"w chroman- 6-yl oxy) pyri din-3- 25 yl]ani de
M Xt ure

4- [6 ézAmﬁﬁﬁwn%NrﬁénBrﬁzé Jirbieinpheyyiclroman-giviosyipisin-3-

c@@ﬁﬁ@g ne-1-carboxylic aC| d tert butyl ester (860

I AR o M LA L A e s

Mﬁcéﬂamm ed and 30 washed with et her. 1H NMR (300

(bs. 2rp g0 B bptifany sty gy

§lgcetamider. 47-7.33 (m 5H), 6.94 (d, 1H J 8.8 H),

6. 86- 6. ﬁéetﬁaimr?d%{égl(é rﬁgtﬁwgyﬂenyl%c%rcﬁn giﬂ)ﬁb)m(d%ﬂ

3.35-3.29
mlbacetzml@az 13(m 1H), 200174(m 5H), 1.50-1.35

(M 1DE)cetplamia-R0Q@4(E0aShIIL2 -Bhddy 268 44-6 A3 pyrlin-3-

| e.20.
Eﬁ}a&r%rg 1%??[6 (2- phenyl chr oman- 6-yl oxy) - pyri di n-3-yl ] pr
opi onMckﬁylannho-Ne{&(Qqﬁmlwﬂshrbiané’eﬂoﬁy)—pyndm— -yl]-acetamide,

2- Ami I
opt onan Al PIETCaRB AR R R s Y P
déb@frti&ubéi@,for pi peri di ne- 4-carboxylic acid

[ 6- ( 2-2PREMYhmitd NG BRA:RoYI-HRehY RIF ik By %(r}ﬂyﬁﬁﬁi ge in

Exanpl e. 197 a) and b) but replacing N (
pillesstyaidenony! )i soni pecotic acid wit h (S) (R) or

(S, R) 22At@hmnd-N{B Q3 rhahyl - Aska2-phphitroiat-cagbgy)pk@din-3-
yl]acetamide,

2-Acetylamino-N-[6-(2-phenyl-2,3-dihydrobenzol[ 1,4]dioxin-6-yloxy)pyridin-
3-yl]acetamide,

2-Acetylamino-N-[6-(6-phenyl-5,6,7,8-tetrahydronaphthalen-2-yloxy)-
pyridin-3-yl]acetamide,

2-Acetylamino-N-[6-(5-0x0-6-phenyl-5,6,7,8-tetrahydronaphthalen-2-
yloxy)pyridin-3-yl]acetamide,

2-Acetylamino-N-[6-(2-phenyl-2,3-dihydrobenzo[ 1,4 Joxathiin-6-
yloxy)pyridin-3-yljacetamide,

2-Acetylamino-N-{6-[3-(3-fluorophenyl)chroman-7-yloxyJpyridin-3-
yl}acetamide,

2-Acetylamino-N-[6-(3-phenylchroman-7-yloxy)pyridin-3-yl]acetamide,
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a)
{1-[6-(2-Phenyl chr oman- 6-yl oxy) pyri di n- 3-yl car bai noyl ]

we@edwiogaar bami ¢ acid tert-butyl ester and it SPCT/FI2004/000011

derivatives

{(S)-1-[6-(2-Phenyl chroman- 6-yl oxy) pyri di n- 3-yl car bano
ylJethyl} carbamc 15 acid@Zrt-butyl ester 1H NWR
(300 MHz; d6-DMSO) 6: 10.0 (s, 1H), 8.31 (d, 1H, J 2.7
Hz), 8.03 (dd, 1H, J 2.7, 8.9 Hz), 7.47-7.33 (m 5H),
6 94 Ji %cﬁ:}ﬁf&ﬂ% %&-W%}{o @-pﬁ&i}@-@ﬂcl{rﬂin.eﬁ}d)-&lf)’(ﬁpﬂﬂdlﬁm,

1H, J 3. 00- 2. 91
lﬂﬁce@p@ldez 75-2.69 (m 1H), 2.19-2.04 (m 1H),

I?:Iz )02 ﬁ-A%Zty(eﬂihmé—'ﬁ [6-&2 §l$en§lﬁnd£ﬂ=5-yloky}i@nddx—&&lﬂlaceﬂarﬁd&

{(R) - TPSQQ?tlt’?lyPhenyl chr oman- 6-yl oxy) pyri di n- 3-yl car bano
yl] ethyl} carbamic acid tert-butyl ester 1H NVR (400
VHz, 6aDI\/F d: 10.05 (br s, 1H), 8.31 (d, 1H, J 2.4
Hz) , 1H, J 2.4, 8.9 Hz), 7.39-7. rﬂ%
7.32- PlpBﬁdl@lm4 qalﬂ)oxyhc @@d([ﬁq(Z-phsnylégO@a@r@ Xlaxygmﬂil i3g g
86(m 3H), 5.12 (d, 1H, J 10.1 Hz), 4.11

81-
]figl) 298 (m 1H), 2.70 (m 1H), 2.17 (m 1H),
200(m 1H), 1.38 (s, 9H), 1.26 (d, 3H J 7.1 Hz).

a ) 4- [\l— -Phenylchroman—6yloxy)pyr1d1n-3-ylcarbamoyl]plpendme-1—
ﬁW@H 6 2 he | chroman- 6-yl oxy) pyri di n-3-yl]pro

|vat|ves t her eof
(S)-2- Amno N-[6 (2 phenyl chr oman- 6- yl oxy) pyri di n- 3-yl

LSS AL 57 0 i
bitoxgc@bdnylBsoBifidedtic FTidiEA4T 1@ Waf dlgpgved-;n 40 n'{lcyf T%]j( %(3-
% rﬁ?ﬁ%l)alnu?zfj(pgﬁ’)o@ %ﬂ{yfearb%'iﬁlmldé:’hyll?o&l%nd&dﬁ DU nfd) Gvakladded. The

pixomowastofloxab B 06 Soute. RestHiph 208 AFT56 T’(“Wba&?gﬁ%)ﬁ]"f water
%ﬁﬁ extfaddedt \1'1‘5@ &t mtceﬂdrﬁ .Combined organic layers were washed with water,

Am | ch
B bR ERYF SO0 ST Gk A bbb Fham
¢SoMMB0); d@DMSOYS 1000 (s 1HLH.31 @1, 31, { 8,7 HH, 8.934d@ UHzy 2.7, 8.8
5}{2597 4P ot Sy o9 (800 s i) 6l s Pl M) 6,13 (@4, 1T
& aﬁlﬂﬂ)ﬂzﬁﬁb@e 33963@1(1*&) 229 v, (), 260425 o BP0 12
7
Hé“?oq 08 (%4) fr), {7 117tﬂ)(m 8H721 ﬁ(ml 3$|'Q§n. 11;1611Exgmp| .
b) Piperidine-4-carboxylic acid [6-(2-phenylchroman-6-yloxy)pyridin-3-

yl]amide

Mixture of 4-[6-(2-Phenyl-chroman-6-yloxy)-pyridin-3 -ylcarbamoyl]-
piperidine-1-carboxylic acid tert-butyl ester (860 mg) and of 1 M HCl in diethyl ether
(13 ml) was stirred at room temperature for 24 hours. Precipitate was filtered and
washed with ether. "H-NMR (300 MHz; ds-DMSO) &: 10.3 (s, 1H), 8.97 (bs, 1H),
8.65 (bs, 1H), 8.34 (d, 1H, J 2.7 Hz), 8.04 (dd, 1H,J 2.7, 8.8 Hz), 7.47-7.33 (m, 5H),
6.94 (d, 1H, T 8.8 Hz), 6.86-6.84 (m, 3H), 5.11 (dd, 1H, J 2.3, 10.0 Hz), 3.35-3.29
(m, 2H), 2.97-2.89 (m, 3H), 2.74-2.66 (m, 2H), 2.19-2.13 (m, 1H), 2.00-1.74 (m,
5H), 1.50-1.35 (m, 11H).
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2- Ai ni no- 3-net hyl - N-[ 6- ( 2- phenyl chr oman- 6-yl oxy) pyri di
n-3-yl]butyramde and its derivatives 2-Am no-3

WO p@ttlogd19N- [ 6- ( 2- phenyl chr oman- 6-yl oxy) pyri di PEBFI2004/000011

-yl ]butyram de 15 and its derivatives were prepared
as described for piperidine-4-carboxylic acid [6-(2-
phenyl chr oman- 6-yl oxy) pyri dig®e- 3-yl ] am ne i n Exanpl e
19 a) and b) but replacing

N-(tert- but oxycar bonyl )i soni pecotic acid with (S), (R
or (SE eb@r t - but oxy car bonyl am no- 3-net hyl butyric

{ > Maa Apring-N-i-opbsmeieproamnotrloxu yisin P s inrapignamide

dRRARVdsltREey | } - carbamic acid tert-butyl ester and
Its derivatives {(S)-2-Mthyl- |

-[ 6- (2- phenyl chr oman- 6-yl oxy) pyri di n- 3-yl car banoyl ]
pr opyl Jt\mnbam&(%ph&ﬂlytchrmna@uwloxerkpmdmé-:zﬂﬂmmmn%re@@ and its

%_Y%EUV?SC’\HD%\{% %?pgﬁed;a%_}i%s%‘ﬁ)gd igbplp%dzl;e %—@%r:lg)%ﬂ/ho]acgd 6- gzl)henyl-
¢itpmaht6- yloSy)gythyle 36’19911@3 sgggx(amp tg a ) angl bj?uf 7ol acgﬂg Rfj(te; L=
%ﬁ?xyc%poyglyg%égpgco?& &td wﬁl’f'(SQJ (Fg of (S*B) 52~ ﬁzr%taxﬁshrlioﬁylammo-

r% 2.07-1.92
WP1021F9301 39 (s 9H), 0.9 (d, 6H J 6. 7 Hz) 30
{(R)-2- Met hyI - [ 6- (2- phenyl chr oman- 6- yl oxy) pyri di n- 3-

PR M?&ﬁ%ﬁg’ IS )P%%gfgl A §lohioy oSt Shodthc

aid tehr-Buf3l Eitgr, and8ts@eérigatives 1H, J 2.6, 8.8 Hz)
7.39-7.46 (m 4H), 7.32-7.35 (m 1H) 695(d 1H, J

g 81 El(f&) 11[}%)(%?]2116941c§1mn@;3-y ogy)%%rngiwﬁ gaxpaﬂnoyé tﬂéﬁﬁﬁbamm
é&é bﬁﬁfv% 2002?‘06%%1 é 3/9F(S Z/H) o0 1o (G 6)H )

B R A B R0 B8R b B g .0
é&’ﬁ MH byt 8-9 @, det7anss (h,SSH)e6iMalj MeST 8.9 Hz), 6.87-6.84 (m 3H),

b (E}dgﬁf}f?o& e 1Y), A0 -1 TPneR fé%%%??@gyw5 289 (m,

]191)82 (8-2.08Hm, 181)380%4d, 971(H!, 18)21.38 4z P1).8.201(d, Bs ) 7é|-i)IZ)
8.05 (dd, 1H, J 2.7, 8.9 Hz), 7.47-7.33 (m 5H), 7.00
d,1H389HZ, 98- 6.86 12 H .J .

(2 2, :((RXBI-II}Q—IZ-PB?:MGIgomgn -Briflo o dgn}_%g/lczachg e’t}yibc’arbamm

%ﬁ@s‘e‘?b@l%g%gm 2.30-2.10 (m 2H), 2.07-1.92 (m

(R) - 2 THAVER Gt 4@@%8%‘1 O PE B T34 o) 8 H2-
04 1H, T 2.4, 8.9 Hz), 7.39-7.46 (m, 3H), 7.32-7.35 (m, 1H), 708(m {H),
6.94 (d, 1H, J 8.9 Hz), 6.81-6.86 (m, 3H), 5.12 (d, 1H, T 10.1 Hz), 4.11 (m, 1H), 2.98
(m, 1H), 2.70 (m, 1H), 2.17 (m, 1H), 2.00 (m, 1H), 1.38 (s, 9H), 1.26 (4, 3H, 1 7.1
Hz).

b) 2-Amino-N-[6-(2-phenylchroman—6-yloxy)pyridin-3—yl]propionamide and

derivatives thereof

(S)—2-Amino-N-[6-(2-phenylchroman—6-y10xy)pyridin—3-yl]propionamide
hydrochloride

'H-NMR (400 MHz; ds-DMSO) &: 10.9 (s, 1H), 8.39 (d, 1H, J 2.5 Hz), 8.05
(dd, 1H, J 2.5, 8.8 Hz), 7.46-7.31 (m, 5H), 7.00 (d, 1H, J 8.8 Hz), 6.88-6.85 (m, 3H),
5.12 (d, 1H, J 8.6 Hz), 4.07 (m, 1H) 3.01-2.92 (m, 1H), 2.75-2.70 (m, 1H), 2.19-2.15
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yl ] butyram de hydrochl ori de 1H NVR (400 MHz, d6- DMSO
8: 10.97 (br s, 1H), 8.43 (s, 1H), 8.35 (br s, 2H),

w@2@4/06dely 1H, J 2.4, 8.7 Hz), 7.39-7.46 (m 4POT/FI2004/000011

7.32-7.36 (m 1H), 7.00 (d, 1H, 15 J 8.7 Hz),
6.86-6.89 (m 3H), 5.12 (d, 1H, J 10.2 Hz), 3.83 (m
1H, 2.97 (m 1H), 2.73 (in,64H), 2.17-2.23 (m 2H),
1.99 (m 1H), 1.00 (d, 6H, J 6.5 Hz). Exanple 22.
(S)-2- Am no- 3-net hyl - N- ( 6-

-169y 6200 67 @RYIEi n- 2- yl oxyphenyl chr oman- 6- 20
§/r1g’oix gg)ri di neﬂgyl)sjbutyr am de hydrochl oride a)

((S)-1-{6-[2-(3-Hydroxyphenyl ) chroman-6-yl oxy] pyri di n-
3- yI carparmiinb-N26-1Bphyyldironym-Hodshapsridiadiyd]propionamide
ec%t -}gut%el ester 25 o
E‘Y PEHORE [ 2- (3- Hydr oxyphenyl ) chr oman- 6- yl oxy] EJ ridin-
3-yl c4i bR 400 RELAd6-MMSO) opil.T& trisahill 8% (@, 1H, J 2.8 Hz),
trb t Qi '
5274008 PRS0 (o IR 2 516, p30AG GE ARIPIRTFRUIED,
7 08 a2LH § Fiz), 4. 85-6.3 e A5 Ghi okl LT §9-8E7)- 4.04 (m, 1H), 2.96
i 161§j a—ﬁ-(}ﬂ,qﬁ),bﬁwnh]smg% psrgg}(ﬁgnpgm 47 65138, Uerg Ht v
S - -

., but” replaci ng
2- (2- phenyl chroman- 6-yl oxy) pyri di ne by
3-[ 6- ERamme@RYr i di n- 2-37/I ox;ll) chroman-2 30 yl ] phenol

d I bed 1 a . . .

oo e B LI e
8nd#s detdlativey J 2.2, 8.9 Hz), 7.18 (t, 1H, J 8.2 Hz),
6.95 (d, 1H, J 8.9 Hz), 6.90 (d, 1H, J 8.5 Hz),
6.84-6.86 (m 6H), 6.71 (d, 1H, J 8.2 Hz), 5.03 f%\? .
1H, J29Aminez)-medhyddV-[6r{2-nhgpylchrogapneGryloxppyridinygyyl]ptyramide
%ﬁéﬁ itg ger}v\;‘atigg%w%ﬁlz'e‘)prepa}e@gé c(eg%ri‘r‘t%g')gor %ig&?diﬁ@é—logﬂﬂoxly%c g(gd £6-(2-
@Qélg)lcﬁroman—B-yloxy))pyngdsme\:{%)-yﬁamine mn xampll::ecilg a) an(a%% bu repilacing
[N-Glreubbatybatbohylfiorfpcbie 4¢d wiithr(SRYR) of (5:R)-YHrexppheny

I %I&I%r man- 65 tyric aci _ _

4 9}%6591190617’ HI%W'P%X‘P%%‘H%W ) propyl ] carbanic acid
test-butyl ester [(S)-2-Methyl-I -(6-

2-[ 3- ' i B Q- 2< -
y o[xyféi%.ﬂﬁﬂ?ﬁ%?‘ﬁ-@%%z%h#@y T Ry LT Stebmoypropyl)
teasbambeiagidl rassbetyl eer apd dp deBAtyeS descri bed for
5-ni tro-2-(2-phenyl chroman- 6-yl oxy) pyri di ne i n Exanpl e
1Db). 1H NWR (40 , d6- DVBO), 8. 10. 14. 1
5. 05 (82Nt -ty Chans-Viow pyBigt LY cgropgih-
%ﬁ&%}ﬂcﬁrbaﬂi& acia-téﬁ-g(@@estéﬂﬂ, J 2.6, 8.7 Hz), 77- 52 (t,

219, 200 jufts depystl s Tphi@ 1??‘%%-3@9?’ T 1257 1) s 04

Hidd,, 1H,0 567,868 Bz 7.477.33 6, 5B), 594(d, 1HH 8.3 Hr)s6.8R-p;84 (m, 3H),
1 2r , -

T e, So A Baf G 7 g SROL (. 4DLINE-2.69 (.

HZJ), 2.21-2.12 (m, 1H), 2.07-1.92 (m, 2H), 1.39 (s, 9H), 0.9 (d, 6H, J 6.7 Hz).

{(R)-2-Methyl-1-[6-(2-phenylchroman-6-yloxy)pyridin-3-ylcarbamoyl]-
propyl}carbamic acid tert-butyl ester

'H NMR (400 MHz, ds-DMSO) &: 10.11 (br s, 1H), 8.32 (d, 1H, ] 2.3 Hz),
8.04 (dd, 1H, J 2.6, 8.8 Hz), 7.39-7.46 (m, 4H); 7.32-7.35 (m, 1H), 6.95 (d, 1H, J 8.8
Hz), 6.85-6.87(m, 4H), 5.11 (d, 1H, J 8.1 Hz), 3.91 (m, 1H), 2.94 (m, 1H), 2.72 (m,
1H), 2.16 (m, 1H), 1.96-2.03 (m, 2H), 1.39 (s, 9H), 0.90 (d, 6H, J 6.6 Hz).



c) (S)-2-Am no-3-net hyl - N-(6-
{2-[3-(5-nitropyridin-2-yl oxy)phenyl] -

W@ 0en0ed196- yl oxy} pyri di n-3-yl ) butyram de hydr optil/BRd@E®00011
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15 (S)-2- Am no- 3- et hyl - N- (6-
{2-[3-(5-nitropyridin-2-yl oxy) phenyl ] chr oman- 6-

yl oxy} pyridin-3-yl)butyramn dg hydrochl ori de was
obtained in the sane manner as described for

(S)-2- Al nino-3-net hyl - N-[ 6- (2- phenyl chr oman- 6- yl oxy) - p

4 S AT A O it

amlxlerazlylltssieeﬂat{‘@a 1H, 3.0, 9.1 Hz), 8.38 (d, 1H, J
25Hz) 8.32 (br s, 2H), 8.06 (dd, 1H, J 2.5, 8.8

7y 6 A%fﬂ{l %ﬂﬁletﬁbﬂ LG Z%f’phwég oyl 62@7@73 .leaglnk%-}ll]butyr-

llﬂlde]a;8l-|z)6862I%%é)m4l—l) 5.17 (d, 1H, J 8.8
%ﬁ\gﬁdgoo H338 84q, lﬁ) J 221 189), 8.31
(m 1 gg %i

28, 3By8Qf (ddi hﬁ@ 7080 51 %7&&(@1?"1{) o VTS, 6.95-
%,?sg (§1é@ﬁ§n§/lfgfd0&fﬁn:r§2yh@mz@ys 32BT83m, YH), @082, 9@r(ﬁh 1H),

PG3chopimaliy Rrsrall ROl Parh . X SEh

its derivatives vvere prepared as described for

oo Bt e SR Rw oS ppomigin -
Bﬁ@i‘&mﬂl@h?drodﬂdn@ but repl aC| ng

S YSREORET 6 S PG, 9, s

JZH)e&f)? bad, yH, &Stde B. 7R, 7.39-7.46 (m, A1), 752536 (m, 1H), 7.00 (d, 1H,
nyry; Bf@r@ntﬁ yi@zyq)z) 3p8 i, DR Iy manH),

appr o $I6§.8t- e@EQQ% d Ve
zo%n@ 30031 PESHERGH DOBGDL Hib 1 U (& B, 165 F)

2-[ 6- (2- Phenyl chr oman- 6-yl oxy) pyri di n- 3-yl car banoyl ]

I¥;rglld|n? % carboxylic acid tert-butyl ester and

2-[6- (8- Pﬂenmb&mﬂum\@@y{b56;«05|31|34t110plj/ridi3-2=xlbﬁmhbwi@i}fp]llan'5'
0 [ -

A BRIl YRR 0 36T (&R Ys a1

(d, 1H, J 2.4 Hz), 8.03 (dd, 1H, J 2.4, 8.8 Hz),

7.47- 5&%(@) %nll @t%dH%I%ﬁ‘yﬂ}Qnyl?ﬂroﬂa@6%’ldﬁr§[pyrﬁhl&3 ﬁca%amoyl}

(m 3
2-Bieth p{qnyl)szq:qyam@ a5 fetfy ‘Eﬁﬂoesteé 74 (m 1H),

229211(m 2H), 2.09-1.73 (m 4H), 1.40 (s, 3H
1.29 ((?g) '_% [Z-g)-Hydroxyphenyl)chroman- 6-yloxylpyridin-3-ylcarbamoyl}-2-
methyl-propyl)carbamic acid tert-butyl ester was obtained using the same procedure
as described in example 21 a) for {(S)-2-Methyl-1-[6-(2-phenylchroman-6-yloxy)-
pyridin-3-ylcarbamoyl]propyl} carbamic acid tert-butyl ester, but replacing 5-amino-
2-(2-phenylchroman-6-yloxy)pyridine by 3-[6-(5-aminopyridin-2-yloxy)chroman-2-
yl]phenol (described in Example 17). "H NMR (400 MHz, d¢-DMSO) &: 10.11 (br s,
1H), 9.42 (br s, 1H), 8.32 (s, 1H); 8.04 (dd, 1H, J 2.2, 8.9 Hz), 7.18 (t, 1H, J 8.2 Hz),
6.95 (d, 1H, J 8.9 Hz), 6.90 (d, 1H, J 8.5 Hz), 6.84-6.86 (m, 6H), 6.71 (d, 1H, J82
Hz), 5.03 (d, 1H, J 9.7 Hz), 3.91 (m, 1H), 2.94 (m, 1H), 2.70 (m, 1H), 2.14 (m, 1H),
1.95 (m, 1H), 1.39 (s, 9H), 0.90 (d, 6H, J 6.6 Hz).



2- [ 6- (2- Phenyl chroman- 6-yl oxy) pyri di n- 3-yl car banoyl ]
-(R) -pyrrolidine- | - carboxylic acid tert-butyl

W@g108/06319H NVR (400 MHz, d6-DWVSO) 8: 10.09 (s, PAFFI2004/000011
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8.31 (s, 1H), 8.03 (d, 1H J 8.8 Hz), 7.46-7.33 (m
5H), 6.95 (d, 1H, J 8.8 Hz), 6.88-6.85 (m 3H), 5.12
(d, 1H J 15 10,0 Hz), 4.18Gm 1H), 3.42-3.31 (m
2H), 2.97 (m 1H), 2.75 (m 1H), 2.22-2.17 (m 2H),
2.01-1.80 (m 4H), 1.40 (s, 3H) 1.29 (m 6H).

ban W%W%?‘?E?%WWQ?“%&M oty
Elgxﬁ}pyzdlm%ymaem@pwﬁcfab - Cll g Tt oy
8.31 (d, 1H, 2.5 Hz), 8.03 (dd 1H J88 25Hz)

7.50 7

6. 88- &g%%%\?%thﬂ %1%5' {5@ ig %pwafs %Q@xéﬁﬂzslylﬁzﬁcgﬁ%% %

§tld)(y} PBridin-3-yRhrfamoyDipfopyPc@barhin ackdHyer - tutyiZstef fas p];qpare as
esng%ch{lorg( Mo %EPZ pﬁen?lghljon‘?ag é—?ioxﬁfl&ndﬂie‘ﬁ@Ekﬁnp}%H)b) 'H

NMB({KZ) WZF%@M@%MO)%@@ fraHDs OPOddy A 3-8 19203 (€, 1H,

;h ﬁl%( A f@bh@wqﬂlj% lsozxmk)l,czsa(u ATt @sto By, 7140 (d,

i (gl 0

agLJm)Hz)mz Tl (an)ﬂ G b, T o kP B 185 83 o,

6:316. @'1%% Am, 521H)(d 17HlJ798sz%13'91 (6, 5), 094 (ﬂd—llH) B7¥(m, 1H),
rigl @H)l g% Bﬁr@ (133)@*@{) Qgggdﬂ(%ﬁ G:E%Z?so S (1r7n

3H) X 2.22-2.18 (m 2H), 1.95-1.79 (m 4H), 1.40 (s,

2 LAl e G i el

rcheommank- G-y {08Y ) pyidin- 6+M1)@11Wéamldéélb’@)@ﬁ 1I0¥1€e acid tert-butyl

ester 1H NMR (400 Mz, d6-DMBO) 8: 10.09 (s, 1H), 8.31
1H

(73’4112% 2 iapino s motyl- 36 i oAbt d G p iy Dobroman-6-
n- 36y1ﬁﬁlt%rgiimd%|ﬁydr&hﬁ>ﬁdé dvas bbkainkddn GheHmme Mariipr as
§<1r9<§) e DOUGIE Ry cphan Elgx)-pyridjn-s-
( buﬂyiramﬂe@ﬁlzmnpmﬂ b) 1. HONMR7(A00 MELZ+s-DNISED ¢ $0.98r s,
]1@59%% rqgm@ﬁc}hz Pl S0 dddh;ieB’ 8: 939H%g,>®’és @, 381 2.5 112, 8.32
o ridin a
et ey o G5 B b Sk oL o 8 4L G TEE T 6 ),
ﬁzﬁ%gftﬁ{‘zgghf@ﬂﬁmﬁ yls%{i)py rowa NHE8-T 8% HeNicss-6.89 (m, 4H),

i
1%7 (& 1@31'@@ Ha), .83 (91 1:Hp1225 gn{ﬁ{)% ((%1}1}& 20,63 1), 2.00
8(n§1}'k2 o9§1f<ﬁ1(¥n§b31)(m 5H), 7.00 (d, 1H J 8.8 Hz),

Example 23.
Pyrrolidine-2 -carboxylic acid [6-(2-phenylchroman-6-yloxy)pyridin-3-

ylJamide and its derivatives

Pyrrolidine-2 -carboxylic acid [6-(2-phenylchroman-6-yloxy)pyridin-3-
ylJamide and its derivatives were prepared as described for piperidine-4-carboxylic
acid [6-(2-phenylchroman-6-yloxy)pyridine-3-yl]amine in Example 19 a) and b) but
replacing N-(tert-butoxycarbonyl)isonipecotic acid with (S),(R) or (R,S)-pyrrolidine-
1,2-dicarboxylic acid 1-terz-butyl ester and 5-amino-2-(2-phenylchroman-6-yloxy)-
pyridine by an appropriate 5-aminopyridine derivatives.



5.12 (dd, 1H, 2.2, 10.1 Hz), 3.32-3.20 (m 2H), 2.97
(m 1H), 2.74 (m 1H), 2.42 (m 1H), 2.15 (m 1H),

wQ2®8/043190 (m 4H). (R)-Pyrrolidi ne-2-car boxyl PCT/BR2D@/000011
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[ 6- (2- phenyl chr oman- 6-yl oxy) pyri di n-3- 15 yl]am de
hydrochl oride 'H NWVR (400 MHz, d6-DVSO) S: 11.11 (s,
1H), 10.03 (bs, 1H), 8.71 (W& 1H), 8.40 (s, 1H),
8.06 (d, 1H, J 8.8 Hz), 7.46-7.32 (m 5H), 7.00 (d,
1HJ88Hz) 6.88-6.86 (m 3H), 5.12 (d, 1H, 9.9

23[% %@hﬁ%ﬂ}_’? o?nﬁ](i %&%i{yﬁﬁmzﬂylcaﬁ)aﬁﬁ) {] olﬂiﬂne 1-
2.73 v R R
‘éaTbOm/aSvW aCl@GeKtQUWﬁt%MddH Sn@nZa E¥Sboxyl i c acid
[6-(2-(4- quoropheny)Ichronan 6- yl oxy)pyridin-3-yl]

7 R RS 0D il
%arg%ﬁ(ﬁlkacﬂz@ﬂl{wﬁes&g J 8.9, 2.5 Hz), 7.50 (m 2H),

(i 3M90@ﬁ%1ﬁ6 Ppigo) ;i;;i)o Pe é@) W3, (21119 8.4887), .03
AIQIH3T 24, BB HDL] A7, 337(114,;{4H)161§)5 (& 135 (&qg H;2,|)6 8756.85 (m, 3H),
%é? e, 1214 ), 14*%5 198, 35915 (o) 2B .97 (n, 1ED), 274 (m,
18),(2229-211 (0o 2) pﬁq@?&ﬁéﬂ%ﬂﬁh 1640 Gt 35 891G PH)-3_ y 1 |

am de hydrochloride 30 1H NWVR (400 MHz, d6-DvsO 8:

10,97, ézﬁbynylgmé%a%@gyloﬁﬂﬁygﬁgégyléagﬁgnﬁx@ @ yBldifl-1-
éb:ﬂaox ickbidzeZifortestt)), 7.17 (m 1H), 7.01 (d, 1H J

(m 1J{N@I§&o§@§ 2 8- Dgﬁﬂ)élé@%@ 1}%[% QICHl: 1H§ 3.09 (@18, 7
BH) HzR 7 45- XB@(mH)H) E%({d 11845 Hz).2. 886 85 41, @H,p 5[{]% (d 18,7
31@ 0“%}? ﬁ/@gﬁ %/35%??@ Q0900, 1H92.75 (m, 1F0), 2.22-2.17 @,

[251)(20(2 W@Dl‘%ﬁhbﬂ%ﬂ é d {15 ¢ H)I oxy) pyri di n-3-yl ]
am de hydrochl oride 1H NWVR (400 MHz, d6-DVSO 6: 10.90

7 ﬁg;m @ (6%1§%r3p11 )cgrogl% & gégy)égldinf%@%&a&%o{li;k) J
yAdlidife- 11¢d)rbox7yhaae1d5eﬂ baslester 2H), 7.01 (d, 1H J 8.9
HZ) I (%@051\@1 ,chgDM%Oéé ;6*09 ﬁj)lfﬁ 5631”(& 154 237516)18.03
Z(ddOlH,mS 8,125 Hz), 7750 (m, 2E0) 7.23 b2 055d. pﬁq ﬁﬁ)ﬂ% 6.88-6.85
EXAAPY S5 24 (d, 1H, T 8.6 Hz), 4.26 (m, 1H), 3.41-3.34 (m, 2H), 2.96 (m, 1H), 2.73

(m, 1H), 2.22-2.13 (m, 2H), 1.90-1.80 (m, 4H), 1.40 (s, 3H) 1.29 (m, 6H).

2-[6-(2-(3 —Fluorophenyl)chroman—6-y10xy)pyridin—3-ylcarbamoyl]-(S)—
pyrrolidine-1-carboxylic acid tért—butyl ester

'H NMR (400 MHz, de-DMSO) &: 10.09 (s, 1H), 8.31 (s, 1H), 8.03 (4, 1H,7J
8.7 Hz), 7.46 (m, 1H), 7.31-7.27 (m, 2H), 7.17 (m, 1H), 6.95 (4, 1H, J 8.7 Hz), 6.87-
6.85 (m, 3H), 5.16 (d, 1H, J 8.6 Hz), 4.17 (m, 1H), 3.41-3.34 (m, 2H), 2.95 (m, 1H),
2.72 (m, 1H), 2.22-2.18 (m, 2H), 1.95-1.79 (m, 4H), 1.40 (s, 3H) 1.29 (m, 6H).

2-[6—(2-(2-F1uorophenyl)chroman—6-yloxy)pyridin—3-ylcarbamoyl]-(S)—
pyrrolidine-1-carboxylic acid zert-butyl ester

'H NMR (400 MHz, ds-DMSO) 8: 10.09 (s, 1H), 8.31 (s, 1H), 8.03 (d, 1H,J
8.7 Hz), 7.55 (m, 1H), 7.41 (m, 1H), 7.29-7.23 (m, 2H), 6.96 (d, 1H, 1 8.7 Hz), 6.90-
6.85 (m, 3H), 5.34 (d, 1H, J 9.6 Hz), 4.17 (m, 1H), 3.44-3.35 (m, 2H), 3.00 (m, 1H),



10 (S)-Pyrrolidine-2- carboxylic acid (6- {2- [3 -(5
-nitropyridin-2-yl oxy) phenyl] -

W@ hooaned196- yl oxy}pyridin-3 -yl) am de PCT/F12004/000011
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(S)-Pyrrolidine-2-carboxylic acid

(6-{2-[3-(5-nitropyridin-2-yl oxy)phenyl] -

chroman- 6-yl oxy} pyri di n- 3-yl68m de was prepared as

descri bed for (S)-2-am no-3- 15

met hyl - N-(6-{2-[3-(5-nitropyridin-2-yl oxy-phenyl -chrom

?'?sgm 1;'@(32}1@/3’@ dief) 230V, mty%mwe(m AHEX AP s 320 1.29 (m,
S a

ste rting with
pyrroI|d|ne 1, 2-dicarboxylic acid 1-tert-butyl
ester

e S R ot

{garhidbuhy its dediveativédd NVR (400 M—|Z d6- DMSO) 6: 10.09

(s, 1H), 9.43 (s, 1H), 8.31 (s, 1H) 803(d 1H, J

8.9 Hz), 7.18 (t, 1H380HZ g §d3
Hz) , 6)8’31rr©llgme(2mcarbgwhc ®ido- 2(-@en1 o\;nap y}%xy pyEIdEy
{fam g{hyf]roghl%nﬁl%) 4.19 (m 14, 3.4z (3 35 (m 2H) |

1.95- &%0041>4§i9 %W@)Sﬁqﬁ &%fs 6;&7%3) 8.03
fd @H{ 221735 8512, THOMY53 @, I5ED; 700X b A8 th (62688 (. 3H),
ShEABY A Ty, 002120 D00 iy 1 T4 G 1020

tlEIthtﬂJ(m,llIé)sﬂé)BlfPO(\mRHMOO MHz, d6- DI\/SO) 6: 10. 09
(s, 1H), 9.05 (d, 1H, J 2.9 Hz), 8.63 30 (dd, 1H J

g 22 %R)gPygzwhd]neﬂ-gaxS;@}yhc apl@% %%éegﬂcﬁxgmﬁngg plgyc'_ﬁ)yhdln 3-
g,dggnd%}g,argc MordE) 7.21 (dd, 1H, J g 8, 1.7 Hz), els 95
NMR1(g0Q ﬂfﬁ@qf B8y 81 411 nﬂlm%d% Eégg{) §171Jbs,
% é Zimm(wqd 181, 28.8(Hz), 1%739(917 By 7-00Id, 1H J88Hz)
25 56

95%8#2@2%%4?88%141%1”@85 &30 ”81 2, 40

188y hoXythi HpQidd (06-UD 3.57 (18, Hilk 2A¥yr-v3(m, By oxy) -

phenyl ] chroman- 6- yl oxy} pyri di n-3-yl ) am de

hydrochl ori de 1H NVR (400 MHz, d6- 0. 8:10.89 (s

ﬂo SRyt alstines Haroox s i (61A-Chothroghapyiclugmgd ¥ s
yhr&al@onc%S Hz), 837(d 1H J 2.7

7o mﬁ%mégoeévﬁaﬁ s §9 82 ki b 2ok rfd0tes, 1),

78 e dH, 1015 12)88.83 Kidd, 1 H JBD, (2(5 HAR.50 (&, 0Hp).23 (m, 2H), 7.00 -

R T

Z(mﬁ}QH(),rrZ 916, 12, 2773 (o H)4D.- 42 n,o]zH);ﬂgﬁ (i HA+3.03-1.91 (m, 4H)

(S)-Pyrrolidine-2-carboxylic acid [6-(2-(3-fluoro)phenylchroman-6-
yloxy)pyridin-3-yl]amide hydrochloride

11 NMR (400 MHz, dg-DMSO0) 8: 10.97 (s, 1H), 9.79 (bs, 1H), 8.70 (bs, 1H),
8.38 (d, 1H, J 2.6 Hz), 8.04 (dd, 1H, J 8.9, 2.6 Hz), 7.46 (m, 1H), 7.31-7.27 (m, 2H),
7.17 (m, 1H), 7.01 (4, 1H, J 8.9 Hz), 6.90-6.85 (m, 3H), 5.16 (d, 1H, 8.4 Hz), 4.37
(m, 1H), 3.29-3.24 (m, 2H), 2.96 (m, 1H), 2.72 (m, 1H), 2.42 (m, 1H), 2.20 (m, 1H),
2.03-1.91 (m, 4H).



10 Exanpl e 25.
(S)-2- Am no- 3- hydr oxy- N-[ 6- ( 2- phenyl chr oman- 6- yl oxy) py

WO p@in06891 yl | propi onam de hydrochl ori de PCT/F12004/000011
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dexgpygnzy yllamide hydrocl?londe

(S)-2- Ami no- 3- hydr oxy- N-[ 6- ( 2- phenyl chr oman- 6- yl oxy) py
ridin-3-yl]- 15 propionam de hydrochl ori de was
prepared as described for piG&ridi ne-4-carboxylic

acid [6-(2-phenyl chroman-6-yl oxy) pyridi ne-3-yl]am ne
in Exanple 19 a) and b) but replacing

N- (t g@? P?HBE&MG ALOeEBRYNiE §@iﬂ'[@-‘€2¢-@! ﬂﬁo@@h@hy)lchfoman-@

(S) - ut oxycar bony am no- 3- hydr oxypr opi oni ¢

{(S) -2 NMR @O0 VEHZ6d 4 BMB@S. 10190 i), 8-791(bs LDy 8.7 Hilbs, 1HD,

ﬁﬁgk@a[ffjo@g)/b}é& ST eh 157 50 %) ése(lﬁ %ﬁ%gﬁﬁ L gH), 7.29-

1.d3 (dhiRH) 7014(dHEY, T 8.9.108), §.80-6.80Hm, 3 534 ¢d,d )6 Hz), 4.37

éngﬁq),%%g 355{98@?}965? mz’l_ﬁ A 78 (%ﬁH)H) @4%11 9,247 fu, 150,

BOy-1.%. 02 4D, 1H, J 10.0 Hz), 4.95 (br s, s 1H) %414

(m 1H). 3.63 (br s, 2H), 2.95 (in, 1H), 2.70 (m 1H),

218 (m 1K, 201 (m 14, 1.39 (s, 9H. b

(S)- L.mﬂf-j_&hydroxg N-[ED(Z phen§/l chrgl)rran )6 yl oxy) py

r| di n%a ohafn@m Qb gliéc iwdi(@@l}[b(ﬁ-dﬁro@@ndlh-mxy)@@myl]

. 8.22 (dd, 1H, J
Qhrﬂm %&})Pyng“zéyfﬂﬁgil(m 4H) 7 29 7.33 §m 1H),
7.05 (d, 1H, J 9.1 Hz), 6.94-6.97 (m 3H), 5.11 (d,

1;'] J@OP%O‘;{@ f‘c&?ﬂ%}mczaazﬂ) Z%-ﬁ7<;§l)4n1&§p;§$;§fn®;%x Ry

mmhé-szymnﬂceﬁﬂb@@1®wm¢m%@zﬁee D-amitd-3-
kRO findcp Bl oAS DBy ShitninO-pion i iy))-

bejyramideimExapl 22 515 ém BRSSPI fipe i fiogdppytic
aaaazpybdtEsieEl ¢ 5 acid was prepared as described
for piperidine-4-carboxylic acid [6-(2-phenyl-

chroman- 6-yl oxy) pyridine-3-yl]Jam ne in Exanple 19 a)

and b))y put- [Qf{plfwr@@phbﬁﬂ)ehfoman- ~yloxy]pyridin-3-ylcarbamoyl}-(S)-
but ox(){car bo ﬁ gﬁ é’? aci d with

PEyrobding sl 1?18?}3 R8T 81 acid 1-tert- buty

est er 'HIMOMR) (400 MHz, ds-DMSO) 8: 10.09 (s, 1H), 9.43 (s, 1H), 8 31 (s, 1H),
i AT s sy g b g, jgg fa 1, 9;8?‘}9‘1&? 6191884 i,
t&h)t 6.6Us (dl 1Est &2 Hz), 5 03 (d, 1H, I 8. Hz) 4 19 (m, 1H), 3.42-3.35 (m, 2H),
2.93 (m, 1H), 2.69 (m, 1H), 2.21-2.12 (m, 2H), 1.95-1.79 (m, 4H), 1.40 (s, 3H) 1.28
(m, 6H).

b) 2-(6- {2-[3-(5-Nitropyridin-2-yloxy)phenyl] chroman-6-yloxy}pyridin-3-
ylcarbamoyl)-(S)-pyrrolidine-1-carboxylic acid tert-butyl ester

'H NMR (400 MHz, d-DMSO) 8: 10.09 (s, 1H), 9.05 (d, 1H, J 2.9 Hz), 8.63
(dd, 1H, 7 8.9, 2.9 Hz), 8.31 (s, 1H), 8.03 (d, 1H, J 8.8 Hz), 7.52 (t, 1H,J 7.8 Hz),
7.40 (d, 1H, J 7.8 Hz), 7.31-7.27 (m, 2H) 7.21 (dd, 1H, J 7.8, 1.7 Hz), 6.95(d, 1H,J
8.9 Hz), 6.87-6.85 (m, 3H), 5.17 (d, 1H, J 9.3 Hz), 4.18 (m, 1H), 3.42-3.34 (m, 2H),
2.95 (m, 1H), 2.73 (m, 1H), 2.20 (m, 1H), 1.97 (m, 1H), 1.89-1.79 (m, 4H), 1.40 (s,
3H) 1.28 (m, 6H).



1H NMR (400 MHz, d6-DVBO) 8: 10.01 (br s, 1H), 8.28
(d, 1H, J 2.4 Hz), 8.01 (dd, 1H, J 2.4, 8.8 Hz),

WO 2894073196 (m 4H), 7.32-7.35 (m 1H), 7.14 (bPCTFI2004/000011
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J 7.7 Hz), 6.93 (d, 1H, J 8.8 Hz), 6.84-6.86 (m 3H),
5.12 (d, 1H, J 10.0 Hz), 3.84 (m 15 1H), 2.97 (m
1H), 2.71 (m 1H), 2.38-2.427qm 2H), 2.16 (m 1H),
1.96-2.04 (m 2H), 1.81 (m 1H), 1.40 (s, 9H), 1.38

(s, 9H). b)

S) - 2- Adi no- 6- (2~ y Gl o |
ot b Vi D2caNEE e shAEAT: 3-8 MEUIRKE Faoi0nY
phényl|digromivBd) ylexy poridg-3-yhamgide iydrochlogidle (5 o) |
8. 33 enMvR koo VR4 dg;JDMs@) £310(gis, 1), 9592b4, 11D, 8.05%J,, 1H, J
7.39-7, 46 4 .32-7,36 NS
Bisdirng. /1 @it et (44 18002 391 g il gl Amgy Boetae
IS8 QM. 71, 7.32 &7 1H( NV.9TH), 7.20 T& 1EhY 71HHZ), 2.8967.27 68, 2H),
ooy (?{,FPH, o 3858700 (M50 1206 868 834k, 31855 Y RAPIEE 8.4
5),-443 57, HaT) 3 26-3 2+ (e @F) 2R6 Gova b 2T 20603:) 13Ds 240 g 1T, 2.22

g@)r P@%Lﬂﬁgyi’lx%g%)zaghgnyl chr oman- 6-yl oxy) pyri di n-3

-yl carbanoyl Jbutyric 30 acid was prepared as

descr EQ fhni®ds.pi peri di ne-4-car boxyl | c acid . .
55&%&3@ VAR L iR e s S
?gg)%mﬁhﬁ@@h{ﬂrbdmﬁdbecoti c acid with

car boxyam nopent anedi oi ¢ acid 5-tert- butyl
ester. 35 a)

(S) - 4(spmmﬁmaxmowﬂbamphcnﬂclﬁmqaeﬁpﬂewpm@iaﬁam13 .
Stol P B MR e Rt
etz [6e(@-TDRmphrompo-cogoxypyrding fyyllaginpin fxample %%Pb but

in8: sk idonifocBtitiadid withd®)-2-4it-Huto I-
?.é%ﬁ‘fu}ggg@f fﬁqﬁ}{w;%n%)l%ﬁ&g ,8t11H‘?1 J e Hz) ,h( 6.ngﬂbmy
(aaning-Brhygiraxygrapuic g¢igs_ 6 86 (m 3H), 5.12 (d, 1H J
10.0 Hz), 4.07 (m 1H), 2.95 (m 1H), 2.72 (m 1H),

H)

2 §§ 2 %@%Thy%%g-1%1;9}(725@%&%1%3{?0%@:é%roﬁy)%%&ims-ﬁc%*d)amoyl]-
(cH)yl Yeafranmio adid[t&+¢-bRtyphetery | chr oman- 6- yl oxy) pyri di n- 3-yl
car ba PitiHire, Bebigyd: g0 apt gt WAL (400 2.4 1z),

, e d, 2.8 ) d
z% (L, OH, 1@.4kep,Hzafa§9-7;4W5<fr(, éﬁ)ﬂ-@%”#ﬁ %?1306-?4}?& 19, 79.0
?I%)éaés-?&sd (B3OS, 73 s d, A0 ¥ 7(THZ) 5,121 d9118, HA).0 Hz), 4.95 (brs,
118, 43 4qm, 21% 3 gbrg; 30, %ﬁ{s (%{',51’}6, 790 Oy, 248, 48), 2.01

(m, 1H), 1.39 (s, 9H).

b) (S)-2-Amino-3-hydroxy—N—[6-(2-phenylchroman—6-y10xy)pyridin—3-
yl]propionamide hydrochloride

'H NMR (400 MHz, CD;0D) &: 8.63 (d, 1H, J 2.4 Hz), 8.22 (dd, 1H, J 2.4,
9.1 Hz), 7.36-7.45 (m, 4H), 7.29-7.33 (m, 1H), 7.05 (d, 1H, J 9.1 Hz), 6.94-6.97 (m,
3H), 5.11 (d, 1H, J 10.0 Hz), 4.15 (m, 1H), 3.97-4.06 (m, 2H), 3.03 (m, 1H), 2.79 (m,
1H), 2.24 (m, 1H), 2.07 (m, 1H). '

Example 26.



2.56 (m 2H), 2.22-2.30 (m 3H), 2.03-2.09 (m 1H).
Exanple 28. 15

W@ 3)04863Am no- N- [ 6- ( 2- phenyl chr oman- 6- yl oxy) pyrPCI/RE2804y000011

10

15

20

25

30

35

] succi nami ¢ aci d

S) - 3- Ami no- N-[ 6- ( 2- phenyl chr oman- 6-yl oxy) pyri di n-3-yl ]
succinamc acid was preparetd as described for

pi peri di ne-4-carboxylic acid [6-(2-phenyl chroman- 6-

yl oxy) pyridine-3-yl] amne in Exanple 19 a) and b) but

repl a@%@%ﬁl{ﬂ& 2116 S@g RO ERE ﬁyrﬁmmge@e@baxﬁoﬁmu@m

W th ent ar bonyl am noSucci nic acid
aidert- butyl ester.
(S)-3-tent-Butoxycar bonyl anmi no- N-[ 6- (2- phenyl chr oman- 6

| ox ridin- I i na Ci

y ( R m% 3%%%%}‘3'%'%1}' O gp%r?({lltl fﬁ&&%@m@%lﬁ@tync
zldikiwhs §aféd)as d8scdided faid),lpelifl;lneM—BaI‘pr)Zla]ac (2-phenyl-
ilgom}n§3 o&ﬂ?yng%e gﬁl%ﬁiﬁ% Y%:clt %’El)(bg it %la(cﬁin N- (ten‘
bthbxye@rMohy()rspntplepqtlczachW(t S)idyar wamm@e@sme wzqq} 1-dert-
% o 2.16 (m 1H), 2.00 (m 1H), 1.38 (s,
‘é‘&f. %]o b)
(S)-3-Am no- N-[ 6- (2- phenyl chr oman- 6-yl oxy) pyri di n- 3-yl

ﬁﬁ o8-8 dOmbidb:-yloxy)
]SU(E)(I\:%%W%-Q @%E’utokbb@f%ﬁ affincdg-[ 8-4R-glvehyl 1136 (};joxylH

10, 8
2 4 H%}j“ dige- %ygisce{(]:@mo tltyn% aqjdgaé Eu ste 32
(g m]lz(sgm dgz]]in Qa0¢ MH? H%Z'%BMS%ZEE% 01 @rssngiéw (@n;;lggjg A Hz),
d 4,8 811z 74 4137 5 4 md 1H, J
ZO%H?D"S%% HW%SW %Gﬁﬁ(im 3@)}-39._52’;(761%I15?Z 00'_122) 3.84 (m,
ﬁﬁhtcgn Lol A (2 1Y A S YERDES; YL OH) PRy o, 84 i,
(2@); Qghﬁﬁnbﬂ}s}l[@-(@ﬁ}%é@I%%n&n 6-yl oxy) pyri di n- 3-yl

] succi nam ¢ aci d 5 Hydr ochl ori de was prepared as
d bed b
oo Mo BT A R et
b (t a%mihﬂ)rod&ﬂktndeepl ac:| ng

e n
'S Zﬁ@gggﬁg@f)gj\gg% \RRIPEE.38 (6 ATk, 441 Bor s, 2, 833 @,
131, grx.4 Hu),\8. 03e($1ﬁeIH 11214,33 8 Hz) 7 39 7.46 (m, 4H) 7 32-7.36 (m, 1H),

ny, 2.97

Sligo it b o men s
o A2 1 40 mPH), 26- bR B0 202 blie 3y 200 TR0

1H), 8.15 (d, 1H, J 8.9 Hz), 7.47-7.39 (in, 5H), 7.34

(d, 1H J 84 Hz), 6.94 (d,"1H J 8.9 Hz), 6.86-6.84
Example 27.

(S)-4-Am1no-4-[6—(2-phenylchroman-6-yloxy)pyridin—3-ylcarbamoyl]butyric

acid

(S)-4-Amino-4-[6-(2-phenylchroman-6-y10xy)pyridin—3 -ylcarbamoyl]butyric
acid was prepared as described for piperidine-4-carboxylic acid [6-(2-phenyl-
chroman-6-yloxy)pyridine-3-yl]Jamine in Example 19 a) and b) but replacing N-(tert-
butoxycarbonyl)isonipecotic acid with (S)-2-carboxyaminopentanedioic acid 5-tert-

butyl ester.

a) (S)-4-tert—Butoxycarbonylamino-4—[6-(2-phenylchroman-6-yloxy)pyridin-
3-ylcarbamoyl]butyric acid zert-butyl ester



(m 3H), 5.12 (d, 1H, J 10.0 Hz), 4.29 (m 1H), 2.97
(m 1H), 2.82-2.76 (in, 2H), 2.61 15 (m 1H), 2.17

W@ 204063191 2. 01 (m 1H), 1.38 (s, 12H), 1.36 (SPCBFHR4IP0011
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(S)-2-Am no- N-[ 6- (2- phenyl chr oman- 6-yl oxy) pyri di n- 3-yl
] succinam ¢ acid Hydrochloride 1H NVR (400 MHz;
d6-DMBO 6: 13.7 (bs, 1H, I® 52 (s, 1H), 8.36-8.32
(m 20 4H), 8.01 (d, 1H, J 8.7Hz), 7.46-7.32 (m 5H),
6.96 (d, 1H, J 8.7 Hz), 6.87-6.85 (m 3H), 5.12 (d,

1 Dotk o 2 DMsS e 1000r &-138, $30 (@HE, 12080,
A AR o
7 BORYY 1R TR EHAE 67854 86 ¥himIf) Bl 1DRGeTH, R0, 07 (m,
TR 5 ooty Lol B, aA G2 03 ) Gl oD 193304 .

369 1M5 @b, I‘rgt, ![L@Bf?br angH).0.5 m concentrated sul phuric
acid was added. The mixture was stirred at room

tenmperature for eight days. Methanol was evaporated
and t hp(S)eishthigo-4d6-(2Hiphemilaednai-6-detypyritieSadearbameyl]-

rgani c. . aver washed wi th saturated
%5 cighy chwfl%edri ed with Na2SO4 and evaporat ed. t.g
_(dc%é?{ttq 2.8,9.0

yi el ;mmcmmmﬂwwb&c&%(ddlﬁe{ Ry HesBdp
B09 ANz, 2618 -DNEDU G, 3186 4957.33 1, 17,8401 @, 180 9.0 Ho),
ggfag ’emggf’?piwﬁﬁm@ fo6 H%i 4 1?121@%)%)? 391 Tl 20, 2B @, 110,

-JAnVeiy Y2 ph-peyAEl, B ¥ 0309y, hEhzoi ¢ acid net hyl
235{62& ’ IA%mC/:hl or or?gtmhylf%enzoi c gci d nethyl ester (1.66

g), 1-methyl piperazine (1.8 g) 5 and sodi um i odi de
(0. 67 FghnijiRé 28.added into acetone (50 nl). The reaction

m xt ur s stirred 6. VB inamic acid
T et A S peag HEC Bhespron YRR oucsingmis oo
were added and after stirring additional 1 '/2 hours

at 60 ¢ -3tx&iﬁoe-ﬁ9[‘6L(9ﬂ>he§n§rléﬁfdﬁﬁnWoﬁﬂf) ouvEE-3- ¢ |steoihamiit avid
room tenperature. The m xtur s filte Eg nllclj 6.
estrorRsadbas deseriiisd praiperidine-freananuioad Hi-(Epholehyoman
S%&W)dpﬁﬁgﬁeag-?ﬂﬁﬁl\%}e\&?m&pw tma)Jaa?\b%abtetrrepr_abiagsm(mnbutoxy-

s drjed wtn, .8 apor.at e S Ay
TR PeC e SR IR SR d i tuceinic aglg 4-rer
askfrestelH NVR (300 MHz, d6-DMBO) 6: 2.18 (s, 3H),

2.37 (bs, 8H), 3.53 (s, 2H), 3.84 (s, 3H), 7.44 (d,
2H, J 8.1 Hz), 7.91 (d, 2H, J 8.2 Hz). 15 Hd-salt of, .
4- (4- Iw(&)y?o-pdrpBuazibfnarbqn}da}nth-I%éwcéﬂ%%6ﬁ'i‘?ﬁ’?ﬁ?yndm'

ef—%lﬁgucéfn%ic acid rert-butyl ester
'H-NMR (400 MHz; d¢-DMSO) &: 10.12 (s, 1H), 8.31 (d, 1H, J 2.4 Hz), 8.02
(dd, 1H, J 8.9, 2.4 Hz), 7.46-7.39 (m, 5H), 7.34 (d, 1H, T 7.1 Hz), 6.94 (d, 1H, J 8.9
Hz), 6.87-6.84 (m, 3H), 5.12 (d, 1H, J 10.0 Hz), 4.44 (m, 1H), 2.97 (m, 1H), 2.74-
2.65 (m, 2H), 2.50 (m, 1H), 2.16 (m, 1H), 2.00 (m, 1H), 1.38 (s, 18H).

b) (S)-3-Amino-N-[6-(2-phenylchroman-6-yloxy)pyridin-3-yl] succinamic acid
Hydrochloride

'H-NMR (400 MHz; ds-DMSO) §&: 10.83 (s, 1H), 8.41 (bs, 3H), 8.36 (d,1H,7J
2.4 Hz), 8.03 (dd, 1H, J 8.9, 2.4 Hz), 7.47-7.32 (m, 5H), 7.00 (d, 1H, I 8.9 Hz), 6.88-
6.85 (m, 3H), 5.12 (d, 1H, J 10.1 Hz), 4.25 (m, 1H), 3.03-2.87 (m, 3H), 2.73 (m, 1H),
2.17 (m, 1H), 2.00 (m, 1H).



Met hyl pi per azi n-1-yl net hyl ) benzoi ¢ acid nethyl ester
was di ssolved in ethyl acetate and 1 M HCl -di et hyl

wetdoeon6Hol uti on was added. The m xture was stiPCBEI2HG000011
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1 hour and precipitated HO-salt was filtered and
washed with diethyl ether. "H NWR (300 Mz, d6- DMSO)
S: 2.78 (s, 3H), 3.10-3.75 (M8 8H), 3.87 (s, 3H), 4.35
(bs, 2H), 7.77 20 (d, 2H, J 7.5 Hz), 8.00 (d, 2H, J
8.1 Hz). c) 4-(4-Methyl pi perazin-1-yl nethyl)benzoic

' f

acid E@ - gﬁlig o}
4- (4- erazin- yl ben 0| c.a nethyl . .
est er(S)-2-2BinpY- [é)(2v@§nﬂp]§§mag ylpxy Bmdalg-g-glllﬁuccm&mc acid

hydr oxi de- met hanol solution (0.93 g KOHin 15 ni

th | \\at . (5 t j :
LI AR B
Pﬂyhfb‘éﬁﬂmﬁ@ wae 9feplaf®ti(as dewribte fipeimridine-anarboxdicrdids(2-
: unefq%orpggﬁ%y}w%&{@gl] gleﬁlq I]E%%ﬂble"@a_?%ﬁ@@?ﬁﬁﬁ%ﬂlacmg

resid
mmbnmymbmymhmemtmwﬁh {S)2-est hyﬂoyw@%mn%? d
s. It was used further wthout

B‘ﬁﬁcw(fa& ot%’qgﬂngyl%ﬁd& ield of title conpound was
assurred to be 100% 1H NVR (400 MHz, d6-DMSO 6: 2.27
(s, (S 22teflt‘4B1§tB ca%ylaﬁnﬂcﬁz’\ﬁ[@@ Iﬂfesny18lﬂ)omaﬁ-6¢sz10é<§zl)pyndm-
2H, J R 2H J 8.1 Hz). d)
&-Sébuf%n?{fﬂmfalc@d?’g )‘?F)e‘éhr oman- 6- yl oxy] pyri di n- 3- g/d}
4- (4- hEiNayIR: 4661»@1@@@134@@6%@@0@1}10&8@% dED\ELS (d, TH, J

N

200 /0 é:r/:@zg%%/@ ol 18 4}%%, 6,04 (d, 1H, 7 8.9 Hz) 6.86-6.84

mm) (217 @, 1 Hub16.0 Hz), 4.29 (m, 1H), 2.97 (m, 1H), 2.82-2.76 & 59, 261
Qhegﬁg)zﬁ‘ RAOLI 1-153’1;39(3”12%{)!'1@@(@%}{)0 18 g) and

|net no- 3- et hyl carbodi i'm de
hydrochlorlde (O 12 g) wer e added into dichl oronet hane

(12 mb} ® ! %nﬂh&lj\tl[@(zﬂﬁl‘fe ?/Idlfcfn@ﬂl @y loxgipyritianpet]atasirmic acid
af

and 4 hours nore 4 5 met hyl pi perazin- 1
@Yqii%thm(}e benzoic acid (ca 0.11 g) and
1- ( 3- dHORMRY (408INIHY; ddolbbm@))a 33é’t(b§f,l 165y b &R (sil B, 8-36-8.32 (m,

hl or d ek 5
c%%, A gg‘j ) $8690 30 SA0H9M (d S 1T NOL-Y67-6.85 (m,
HEN5 A2 GaEtH Nk WEz) 43270(9@ 153 07-ghi @, 351ad2 Fatey 1H), 2.18 (m,
eparated. Water phase was extracted with
%??Pgﬁlé?ﬁz The product was purified by col um
chr omat ogr aphy usi ng di chl oronet hane 10 met hanol

(9:1) ee_a,k)uent to give

N-{6- ophen chro

pt dl[]ﬁ‘g % oo e Bar Al B ey e ¢
ipdraz MRy 10/ 1 )deizantiGe DI\/SO) 6: 1. 90 2.08 (m 1H),

1221(m 1H), 2.18 (s, 3H), 2.38 (bs, 8H), 2.68-

R

2.79 (m 1H), 291305(m1|—|),354(,2|—|) 5.13

(dd, 1#4-ChRrdmetigbanzeio acldsmsﬁly( gster 2H, J 1.2 Hz),

6.90 (s, 1H), 6.98 (d, 1H, J 8.8 Hz), 7.19-7.27 (m

2H), 7.43-7.54
" 4- Chlorometh(y{lralenzom acid (2.0 g) was dissolved in 300 ml of methanol and

0.5 ml concentrated sulphuric acid was added. The mixture was stirred at room
temperature for eight days. Methanol was evaporated and the residue was dissolved
in ethyl acetate. The organic layer was washed with saturated NaHCOs-solution,
dried with Na,SO; and evaporated to yield 4-chloromethylbenzoic acid methyl ester.

'H NMR (300 MHz, d¢-DMSO) 8: 3.86 (s, 3H), 4.84 (s, 2H), 7.59 (d, 2H, J
8.2 Hz), 7.97 (d, 2H, J 8.2 Hz).




15 4H), 7.92 (d, 2H, J 8.2 Hz), 8.18 (dd, 1H, J 2.7,
8.9 Hz), 8.48 (d, 1H, J 2.7 Hz), 10.31 (s, 1H).
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N-[ 6- (2- Phenyl chr oman- 6- yl oxy) pyri di n-3-yl ] succi nam c
acid 20 6-(2-Phenyl chroman-6-yl oxy)pyridin-3-ylam ne
(exanple 35) (270 ng) and slkcinic acid (151 ng) were
di ssol ved in dichloronethane (16 m). 1-(3-Di nethyl-
am nopropyl ) - 3-et hyl carbodi i m de hydrochl oride (245
ng) was added into a reaction mxture and it was
stirred at room_tenperature for 3.hours. Vﬁter was

addedbéi-Meshyinparaging-gnglylyoensais agd ML SHEE i bit at e

was collected and treated with methanol and filtered

? galy PQT@Q%O%E@%‘G%&C;& Ial:itdrrr‘rilét'ﬁyl\l\e'as1 er ﬁvétl)a 9, %ttﬁ&hgllgiﬂ%fééﬂffesﬁ 8g)
Elil\% mdjf%rhﬁ@m&m((ﬁéw E)oxgrp psidaddintd- Betoinp ﬁmﬁh ahe e:éagezmmlﬁllze_d
I st B s b S et
K34 gy wét-added arfdaites shirring, agglty(oggl h ,ho\]lr%qtéo}_'g)g t:he reaction
6..86-6. 84 11 , B .
9l onntgsbl gy
2c@6nd Was dstdporatetlx Aihelresi®, was dissolved in ethyl acetate and washed with
2- Chl - -(2- . } il 13- -
T Nt
ipamaiod ety EcERATBL ST &awmw% BoPMRY) °

i o7 <531, 207 (BB )| $BS (& NIEDY 3 .88 (VA aueed, DH, E8HyHz), 7.91 (4,
aznmlgn(r%aéél 71 )(Eg’n%ﬁm 2664/ 63191 PCT/ FI 2004/ 000011 76
. d8a&BEyl chloride (163 1). The reaction mi xture was

stirred at roomtenperature for 3 hours and quenched

W th ition 0 ef .en xﬁ@[& IS fk@s el 4-(4-
extr agfglésaé\tii ##’@é%%@ﬁ%e% %rsllhglé&ﬁ’? e C o%}%edw (
QVigaIpipdrasie sylmeibel)derizett asid methybesgowasesselysp i el ¥ poetate
G 1T LhR b - KIAEP MR Bix IO} stvéd i n-HBur
?“\?I M ég{h{%%%étﬁ\?\é@g}?ﬁqﬁse by col g}n&n ,éhg% t 89ARRY 300
usidpgecintatebHEhadlt wpniiliered Ayd waghednyith sigbyLeher, (

N, -DMEOMR A ADQ, iz 31063 PVER) 818), 31804, T18), 4BBi)(bs, 2H), 7.77
W’??ﬂ TH 2.32%? 8%0)3 (dd, 1H J 2.7, 8.8 Hz),
Ada2H7] 35 Han 8.80d, 269342114 7 8 8 Hz), 6.88-6.85
(m 3H), 5.12 (dd, 1H, J 2.10, 10.1 Hz), 4.27 (s, 2H),
2.97-2.92 . ( - 2. 76-2. 1H) ;43 2.19-2.14 (m
Ty P g ey Fafephzok o
{6-[2-(4-fluorophenyl)chroman-6-yl oxy] pyridin-3-yl}
acet anj;de 20 H%&q? $1iRG YIRS ABBA O& el ethydsster (1.25
descr {nggs%{ﬁgffﬁe?f%i%f -C ‘#orlo- EIG- - . .

g) was dissolved in potassium hydroxide-met anol solution (0.93 g KOH in 15 ml
methanol). Water (0.75 ml) was added and the mixture was refluxed for 1 hour. The
reaction mixture was allowed to cool into room temperature and the pH was tuned to
6 with 2 M HCL. The solvent was evaporated and the residue was dried under
vacuum. The residue contained 4-(4-methylpiperazin-1-ylmethyl)benzoic acid and
inorganic salts. It was used further without purification and the yield of title
compound was assumed to be 100%. 'H NMR (400 MHz, d-DMSO) 8: 2.27 (s, 3H),

2.44 (bs, 2H), 3.18-3.95 (m, 8H), 7.41 (d, 2H, J 8.0 Hz), 7.89 (d, 2H, J 8.1 Hz).

d) N-{6-[2-(4-fluorophenyl)chroman-6-yloxy]pyridin-3 -y1}-4-(4-methyl-
piperazin-1-ylmethyl)benzamide



phenyl chr oman- 6- yl oxy) pyri di n- 3-yl ] acet am de but
repl aci ng 5-am no-2-(2- phenyl chroman- 6-yl oxy) pyri di ne

wWhR003/06319N0- 2- (2- (4-fl uor ophenyl chroman-6 15 PCT/FI12004/000011
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yl oxy) pyridi ne. 1H-NVR (400 MHz; d6-DMSO) 6: 10.4 (s,
1H), 8.29 (d, 1H, J 2.7 Hz), 8.02 (dd, 1H J 2.7, 8.8
Hz). 7.52-7.48 (m 2H), 7.257620 (m 2H), 6.97 (d,

1H J'8.8 Hz), 6.88-6.84 (m 3H), 5.12 (dd, 1H J
1.90, 10.2 Hz). 4.27 (s, 2H), 2.98-2.92 (m 1H),
2.76-24 Me’éﬁyl razia- 11%&&?)%&01&&&«1 (ca 19 &), 84 2((M fluoro-

é@'@ﬁ%e@@% okt oo ooty 87 - B-Bncthylamino-
B)AD-Glthl(D}ﬂmbcﬁhmhldx hifdrpchldndle @12 d)acet addaantoudichloromethane

pﬁgﬁ@ﬁ cﬂ%&f”ﬁ%ﬁe gvay |Stn>(fy %t erIO p%rf}tugen and after 4 hou¥s more 4-(4-
pyethylpipeBazin-a rpilmethybrhenzaic aed (ta eitg) am{) E@dml@hﬁlammo-
E 5@)—?%}?&1&5& i€ ﬁ;/dl%cl‘flgﬁ@é g)' .06 g) were added. Stlmn was

ugr.ophenyl’) chroman yl oXy] - pyridin-3 g
a@@@]gm:cb@r additjonal 3 hours. Water and dichloromethane were added and organic

Zmﬁhbﬁezjlmsésﬁwéra sépardtbdl W@@Pﬁlﬁhﬁéé Wab egiEiedwith aictoreeihane.

CEhe ol SV pun ey B o B agERLY, 15 fioplororsthans -

yﬂn}sthaﬁ@t(am ) dean Sueitlto piveMN- {6-[2-(4-fluorophenyl)chroman-6-yloxy]-
)Hcﬁ &-éf}}éﬁﬁg(léfrll%gylg p%?an }/nl-i %Hﬁ&ﬂ?l%e%z%%yl]}l RIMR (aﬁdb' I@IHZ dg-
ZDMSC@)&)-IM%E% 2 PHB 2di1£2. @b(mpHéh)ZL DRdlr BhaA-38-(hs, $k] 2.68-

p Mk
P B A Se st R g 2 e
yZIﬁ hbetHzy @80 (SQIHW%% H,J 8.8 Hz), 73 (m,2H), 7.43-7.54 (m,
{biHj Zdo3dd2di § 8. gqquqmwg d), ¢ POENE O-T¥. eowk ®YIH, J1277 Bz), 10.31
i acet am de 4/ 063191 PCT/ F12004/ 000011 77

2 Schi*br o- N-
{6-[2-(3,5-difluorophenyl)chroman-6-yl oxy] - pyri di n- 3-
yl} acEtaT Peil 2-chloro-N-

{6-]2-% +f1-tior omet hyl phenyl ) chr oman- 6-yl oxy] - pyri di

n 3- yN}[6f(2@&1almlde‘pm5n -6-yloxy)pyridin-3-yl]succinamic acid

2 chl oro-N-{6-[2-(4-trifluoronet hyI phenyl ) chr oman- 6- vyl

xy] - pyri di n- yl} acetam de, 2-

3-
{ 6- [ 2- ¢-82-Bhensiduompn-aol sy éf?ﬂ%ﬂ‘&lﬁ (@&ampé@(%) (@YY mg) and
ns&mnYd dei@ st Qﬁg)d@ere axsﬁﬂlv@c[ fir dichloromethane (16 ml) 1-(3 -Dlmethyl-

gtg{néﬁfogéfﬁ@ et ylcar oXu&f eh H%chl%n%’ie ?5(15] mg)y as acﬂleg 1ntX a‘reaction

mixture and it was stirred at room temperature for 3 hours. Water was added and the

mixture was filtered. The precipitate was collected and treated with methanol and
filtered again. The methanol-filtrate was evaborated to dryness to yield N-[6-(2-
phenylchroman-6-yloxy)pyridin-3-yl}succinamic acid. "H NMR (400 MHz, ds-
DMSO) 6: 12.0 (bs, 1H), 10.08 (s, 1H), 8.29 (d, 1H, J 2.4 Hz), 8.01 (dd, 1H, J 8.8,
2.4 Hz), 7.46-7.32 (m, 5H), 6.93 (d, 1H, J 8.8 Hz), 6.86-6.84 (m, 3H), 5.11 (d, 1H, J
8.6 Hz), 2.96 (m, 1H), 2.70 (m, 1H), 2.56-2.52 (m, 4H), 2.16 (m, 1H), 2.00 (m, 1H).

Example 32.
2-Chloro-N-[6-(2-phenylchroman-6-yloxy)pyridin-3-yl]acetamide

To a cooled solution of 5-amino-2-(2-phenylchroman-6-yloxy)-pyridine (500
mg) in 7.5 ml of methylene chloride was added triethyl amine (437 pl) and
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10
2-chl oro-N-{6-[ 2-(3-chl orophenyl ) chronman- 6-yl oxy] - pyri

wa@leow48631b% acet am de, 2-chl oro-N PCT/F12004/000011

{6-[2-(2, 4-di chl orophenyl ) chronan- 6-yl oxy] - pyri di n- 3

yl} acetam de, 2-chloro-N

{6-[2- (3-bronmophenyl ) chr omar#®- yl oxy] - pyri di n-3-yl }

acetam de, 2-chloro-N {6-

[ 2- (4- et hyl phenyl ) chroman- 6-yl oxy] -pyridin-3 -yl}

SRR S 1. Thswescionimintye e sed g b e

fodlBrhoBrs apd)quandted itheaddition of watér. Water layer was aci d
t&g‘ceaf N 0 g(e%e r&ﬁkﬁmb ﬁxeﬂ!@ﬁfbyﬁsamrgmma@emlmy)mm/wﬁ

NS0 e gme bl 7 SyoEs O Phep-Broy Syl k-
?ﬂ%@ét%ﬁiewz{ mﬂb@cBh}ﬁhﬁWbmhﬂogrmhy Gsipg QY0 pythamt] in 3

Eleg%i’ﬂ SEh fﬁ?—r’[dﬁ @8&?8”2 %%(éﬂrorrari d?_DlYI 2/8 10455’ 1H§

8)80](6,01&{ ard. @lﬂz) Q0%(ddotd; N2[768.831z), 7.47-7. 5 ) ,6.97 (d, TH, J

e
e SR %ﬁzgpﬁ‘m h@‘mé&g%@%ﬂ’[ o2
m4114), 876230 (hoki), Bylor i (TB, 1131) kP RfiPd

2-chl oro-N-[ 6-(6-phenyl -5,6,7, 8- tetrahydronapht hal en- 2

-yl ox ridin-3-
gxo é) A -{6-[ de—ﬁu%(r:c?p enylgjc?lronzlarﬁ Iy?oxy] 1n—§—yl}acetam1de

gvag E»Bfaﬁlé)ddfs ammamﬁé Brocéthyd w&deﬁmfcrddchbnve Bor PHihdaret N6
e
isee -%éw&v% R PR, Samipo-2-2-

§h@1’@|1¢1fr@mhh- -yloxy)pyndme by 5-amino-2-(2- (4 uorophenylchroman—6-

g &ﬁ}#@gf W 1?@% gn?gasb)\’é QY4 @Y THrflisrod d; i}y 2.7
Hﬂ)sﬁm ¢k, dBmh 27, §l8d>{:§b) Z}%Zﬂdﬁ}&{n’g, 2H)) 728 A0 & 6.97 (d, 1H,
: ﬁh% % é%é §4 (141 P 52rona8 NYHLGINT SOTEI0-2BHY), @:257)(BY2H)I 21982292
(B

B @1’@5@1@&%9@% 734%%3)” SL% TE %1 9P (LYo i de,

“respectively. WD 2004/ 063191 PCT/ F12004/ 000011 78

Ex
anp ,$&n§ﬁfﬂ)6u%uzg H’ﬁegﬂ?F Procsfiurs ag desrcrlbef} above 50r 2- §hlor32 -N-[6-(2-

Eph ﬁbhldﬂlanaﬁ}yloxy)pyndm -3-yl]acetamide but replacmg 5- ammo-
Ky ﬁ@ghrogag% §1%xﬁ9§ﬁ‘<¥1h& Q{/ QB5b:Ep A0 Py AU I3 HbRind=derivag e
Zisdl inHxanipleLy, thayhernathtgnedi- 6- yl oxy) pyri di n-3-yl ] ac
etam %cﬂléx%g]\f-%)[ﬁ-ﬁ-ﬂuorophenyl)chroman—6-yloxy]-pyridin—3-y1} acetamide,

2-chloro-N-{6-[2-(2-fluorophenyl)chroman-6-yloxy]-pyridin-3 -yl}acetamide,

2-chloro-N-{6-[2-(2,3-difluorophenyl)chroman-6-yloxy] -pyridin-3-
yl}acetamide,

2-chloro-N-{6-[2-(2,4-difluorophenyl)chroman-6-yloxy] -pyridin-3-
yl}acetamide,

2-chloro-N-{6-[2~(2,5-difluorophenyl)chroman-6-yloxy]-pyridin-3-
yl}acetamide,

2-chloro-N-{6-[2-(2,6-difluorophenyl)chroman-6-yloxy]-pyridin-3-
yl}acetamide,

2-chloro-N-{6-[2-(3,4- dlﬂuorophenyl)chroman- -yloxy]-pyridin-3-
yl}acetamide,
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sodi um azi de (445 ng) and acetonitrile were m xed.
Reaction m xture was refluxed for 3 hours. After

W@ omkioe)9i nt 0 room tenperature, the reacti on nPXI/ERE4/000011

was filtered and the filtrate was evaporated to the

dryness. 1H NMR (400 MHz; d6-DVSO) 6: 10 10.3 (s, 1H),
8.29 (d, 1H, J 2.7 Hz), 8.037(dd, 1H, J 2.7, 8.8 Hz),

7.47-7.33 (m 5H), 696(d 1H, J 88Hz), 6. 88-6. 85
(m 3H), 5.12 (dd, 1H, J 2.20, 10.1 Hz), 4.07 (s,

2H) ﬁ%ﬁlﬁgré) ]Xg{%l[&r@ Slérﬂnhu F&Ké@@cﬁ%n{aaﬁg gzlid?%]r gyﬂvgg 2.14
xlbacatam;dle 15 2-azi do- N-

{6- 22.&rﬁ01fol No{rHo%%grﬁMhsfmwﬂMplﬁnmeymmmldm-psfnxiirﬁ-
acetam e 400 MHz; d6-DVsO) 8: 10.3 (s, 1H)

ﬁ}%}@% S1H, J27Hz) 8.03 (dd, 1H, J 2.7, 8.8 Hz

7. 53-FcKidrd-IV {621 (4-FifiR6romelitylshrenyDelromen Geylowy]-prrding3-

g}ﬁcegig%;s 88- 6.84 (m 3H), 5.12 (dd, 1H, J 2.1, 10.1
2 300292m1H,27620

1H), QZCHl@fd_lNl%ﬁ a)a@ -difpro- AEﬂgQJ:O}(ph@Iyl)(: Promppy0- IB y pyndng 7

¥1§%&ﬁcﬁdp—[6 (2- phenyl chroman- 6-yl oxy) pyri di n-3-yl ] ace

2- Azi aﬁhlm 6= {@E%of?eﬂslw@ﬁh%@ﬁhf@wb@zW%li’iéﬂdﬁ“'é i "}"etarmde
tam de (BN [2-h hl\oaﬁmymy]qmm@mmma;mde
i

gtngrtlgﬁgo pal é?figtﬂ 8}’113 }g%‘%?ﬂr@}g&ﬁﬂﬁgqat room

gawmid@re to give 2- am no-

A PR i
1H NI\/B?—chM@-]\M{-& - 2-(o<Divipby 1136)0h1_m;nap—%—§ loxy}p yrid 1ge33y51 cgtamlde
1H, \ 8, 8.9
rir) 7o plgionphdy yB%“?%“ﬁ‘fﬁfk”lﬂgp%dﬁ?,
@1}89et@mg®,(m 3H), 5.12 (dd, 1H, J 1.90, 10.1 Hz),

3.79 (z%mo%lst [sl(ﬁn@tﬁslz;)z 13nfdhr3maa-6LyioxyDHyridin-3 41 acetamide,

(m

IR 2 NIRRT

{6-] 22(c4ﬂ<frbu¢{@ph?/a%-|2§ﬂhny1m2?nﬁ yizzj)pmgiz& m@zmde

-acet 20 3-9%0

(0o, RroiSiggriae iyt itniag  HERHREEG (e 0

Hz), 8-chloro(B§6- (3}H)eth}8 Aoaxor 2l 161115’il¢ Qman-6-y @(YQPSFE} 23

é’lgz 4d7(m 2H) , 726719(m 2H), 6.99 (d, 1H, J

. 88- 6. 85 d,. 1H, .9 1

). 3ctdoroay-oke-phermi-2 -pipydiobenglagicting-pyipveldtn-

ZyFBaéetgrnﬁﬁz (m 1H), 2.19-2.12 (m 1H), 2.01-1.91 (m
2-chloro 1{1 ?6 (é ‘phenyl-5,6,7,8-tetrahydronaphthalen-2 -yloxy)pyridin-3-

yl]acetamide, B
2—ch10ro-N—[6—(5-0xo-6-phenyl—5,6,7,8-tetrahydronaphthalen—Z-yloxy)pyndm—

3-yl]acetamide B
2-ch10ro-N—[6-(2-pheny1-2,3-dihydrobenzo[1,4]oxathiin—6—yloxy)pyr1d1n-3-

yl]acetamide, |
2-chloro-N-{6-[3-(3 ~fluorophenyl)chroman-7-yloxy]pyridin-3 -yl}acetamide,
2—chloro-N-[6-(3-phenylchroman—7-yloxy)pyridin—S-yl]acetamide,
2-chloro-N-[6-(4-oxo-2-pheny1chromen—6-yloxy)pyridin—3-yl]acetamide,
2-chloro-N-[6-(2-phenylindan-5-yloxy)pyridin—3-yl]acetamide,
respectively.




N-[ 6- (2- Phenyl chr oman- 6-yl oxy) pyri di n-3
-yl]-2-(4-phenyl pip erazin- | - yl)acetam de 10 To a

WG edounéam of PCT/F12004/000011
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2- Chl oro- N-[ 6- (2- phenyl chr oman- 6- yl oxy) - pyri di n-3-yl] -
acetam de (500 ng) in acetonitrile was added potassi um
carbonate (333 ng) and 1- pl@nyl pi perazine (213 1).
The m xture was stirred at roomtenperature. Water was
added to the reaction mxture. Solution was extracted

vxdthﬂ@@;g@g.rret hane. Organic extract was dried and

Chr orAETReh- eSSy ROt PRSI re OAS5F5mde
IFchl onet hane

as an eluant. N [6-(2-Phenyl chroman- 6-

lo d 4-

)1/ ylx)aég A 'Idg[ﬁé% ]il‘eglg %‘f@lgaqgg)&lt ﬂj%’(%l‘ﬁﬁ{ydlyo] ﬁt%rfnldde

salt 1H NMR (300 MHz, d4-MeOH) 5: 870(bs 1H), 8.25

( dd, #hl 0- {\g[égdghe}%ﬁﬁ%or%a% é?r& WRrilim-3- Z/Q')xeej:lﬁg (%(Blﬁg)d
ébd?lﬁn azido (/(4ﬁ mg)—gnd qg:etpgltglegy,er(: mIX%}Qea%l@dnlz( 8 v‘(aﬁ]r fluxe
i%%%l\/f%tr 3901 il 1gt%"1'))om t&fpeathe, Zadd@adtivn niidiure kea fiptersd
e 125 BHRRCRCOHRADBESH P00 NELzs o MSO) &
Qt(ig nirdes 26 é@qm J01 Hltz) ﬁr(Bqﬂd 1H, J|2 7,8.8Hz), 7. 47 7 33|(m 5H),
or [ [
ERER Y SES TR e TRV oR T
CHY, 300G 92 (3 3H)D). 7GAJ 0 [m, kH), ti’y19p2 péfmziHd 2(@5221 Py ().
m Xxture was stirred at roomtenperature. Water was
added to the reaction m xture. Solution was extracted

wit h Simgitdrlyrtbemstrasebtiai@dgani ¢ 30 extract was dried and
evapor at ed.

E\I-A,[ %é@%ﬁ&&&g;@%%%gﬁﬂ% &HEO)&‘L‘?VA@%(P gl acetamide
G*H @obovizged SBMSO) B:H OISR, 1EBO8.30kt,; 1HI6-IHEQ), 83)3 (d 1H,
21277 o5 Igz)lﬁ)ga 784;‘7’@9(2[4)3%'3 nz] %@ 148), 83%( §iif ks 3 ), Ilss-
l294 (n§.388; §.18%dd, ¥, 3I’z‘l)l,éla 1@)(@@7 (s1£2|H)%3 3% g 1%9 1§, 2.76-
?ﬁgo%@g %ﬁgle'(j)nﬁm’%ﬁg 24V TR a0 5 (m
2.25-2.10 (m 1H), 210196(m 1I—|) VO

2004/ [ - 8- tamid
e ?%%*Hﬁﬁfmé‘%.?’%@“ sy ovt T3y 13- pi por az

acetam de To a solution of
2 Gﬂl QLRZMO 4- -pm@wmmmywmww]a@mm@egsoo mg)
y| ) r?fl é% g@%)g gg) %%(ff(?‘y oﬁa‘il‘adﬁm"@f‘(ﬂﬁ‘i’%@(l% mg) was
added Startmg material was hydrogenated for 5 hours at room temperature to give 2-
amino-N-[6-(2-phenylchroman-6-yloxy)pyridin-3 -yl]acetamide. The product was
isolated as its hydrochloride salt. '11-NMR (400 MHz; de-DMSO) &: 10.7 (s, 1H),
8.35 (d, 1H, J 2.6 Hz), 8.17 (bs, 3H), 8.01 (dd, 1H, J 2.6, 8.9 Hz), 7.47-7.32 (m, 5H),
7.00 (d, 1H, T 8.9 Hz), 6.89-6.86 (m, 3H), 5.12 (dd, 1H, J 1.90, 10.1 Hz), 3.79 (q, 2H,
J 5.6 Hz), 3.01-2.92 (m, 1H), 2.74-2.70 (m, 1H), 2.20-2.15 (m, 1H), 2.05-1.94 (m,
1H).
Similarly there was obtained:

2-Amino-N-{6-[2-(4-fluorophenyl)chroman-6-yloxy] -pyridin-3-yl}-acetamide



1- met hyl pi perazine (262 1). The m xture was stirred at
roomtenperature. Water was added to the reaction

WOrRool06391 Sol uti on was extracted w th di chl or opet/AR0E/000011
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Organi c extract was dried and evapor at ed.

N-[ 6- (2- Phenyl chr oman- 6-yl oxy) pyri di n-
3-yl]-2-(4-piperazin-1-yl)ad®& am de was isol ated as
its di hydrochloride salt. 1H NVR 10 (400 MHz; d6- DMSO
S: 10.7 (s, 1H), 838(d 1H J27Hz) 8.03 (dd, 1H,

J 2. ﬁg@/ﬁ%( {5 ‘#{8% (ﬁdmgmé THA, 821
o) HR88240 1y 212»&) Hp), 67522*5 8‘5&9 67.89 3. 3, 699 @
ﬁm;r é—ff')ﬁz ,56 88635km, BH), 5.14Hdd, ZHOB1.20910.0 Eiz), B9 (q1.8H, I 5.7
EZ)\/Br%h?o?]r ﬁnﬂfﬂ‘yﬂ 21@-4[766% Qn’pﬂ_@n%lg Hzr - ]é_DyFoxy s rfl’dlll}I])
-3-yl] acetam de To a solution of

2- ChIQro- [ (2 phenylchronan 6-yl oxy) - pyri din-3-yl]
acet & in acetonitrile was addec{ P tassium
car boNe[ﬁQZ(PbBﬂqulgpmn@ -doxypyidiai- 2§ PhepypiPeHED-

was stirred at roomtenperature. Water was
gig%egg ?o the reaction m xture. Solution was extracted

with ethyl acetate. Organic extract was dried and
evapofahgdiution of 2-Chloro-N-[6-(2-phenylchroman-6-yloxy)-pyridin-3-yl]-

agpiariin () b Ve Ebp o Sa  AoPhE (353 me) and I
gMé‘HyQﬁ r@imd €2136]11) TherhikivRe (49 stirkadzat roets tensytug. Wagerywas

g@ed&‘? the r-?a 170 1‘)(39}1'%280‘(1 t%ora\_rggze)@r gteg%w{}p(ﬁ&hi?m&h&egrgamc

exiabt ﬁlaSHn(eahancBeﬁapoateﬂzP(qgﬂ@ct Wag purifip @py cp chqgsna{z)lz dphy
,10,1516% lg%ﬁx nol g?ch%ﬂéha(d@as 4hiktuast, 5&5'63(2221%6615?‘10th1‘1)8,11-6-
ﬂ@xy)-gy@d;n—ﬁ MZ%p}@pylplpE;@g}pp Wg@%%@e was 1so%atecll5 as i1

1{ n&%ﬁd&%@xﬁmm«g@e AT i) DIEOH) &r-8370) (Hs; PH), i 25r(delpl HL, T

' u

R A &%gfféﬁﬁh@ﬁ&@g%oﬁ%n #;ij)' 5% (44, 11, 123,98 Fp), 432
4SBT 99- 0749, 1.00 2 @015 280 5 e, 532220 1)
:‘%aﬁgﬁg i 433 my) and 35 thi omarpholine (63 ng) The

tirred at roomtenperature. Water was
added to the reaction m xture. Solution was extracted

with %at e. Organic WD 2004/ 063191
PCT/ F 11 81 extrac
ev aporza&l]-eMCth}’lplperaZI -1~ 1) ‘[%‘&' Vl\{%nyl Oman' '%OXY)PYndm' -YI]

'ﬂi}t@uﬁ@e Phenyl chr oman- 6-yl oxy) - pyri di n-3-yl ] - 2-
I onor phol i n-4-yl -acetan de was isolated as its

hydrochl oride salt. 1H NVR (400 MHz; d6-DVSO b; 11 ?
(s, 1Ho a Soldtfor( of, 2- d]h-lproJNé[ﬁQZ-lﬁh)myl@rgl@a(l-@wlo)gﬁpyrydlgésyl

@cg@ng&%@Oé ﬂgég—f‘?&%&@ ?@E adc?ed%tésgiumléﬂrboha&a @Q3Biag) and 1-
methylpiperazine (62 pl). The mixture was stlrred at room temperature. Water was
added to the reaction mixture. Solution was extracted with dichloromethane. Organic
extract was dried and evaporated. N—[6-(2-Phenylchroman-6-y10xy)pyridin—3-yl]-2-
(4-methylpiperazin-1-yl)acetamide was isolated as its dihydrochloride salt. "H-NMR
(300 MHz; de-DMSO) &: 10.7 (s, 1H), 8.38 (d, 1H, J 2.7 Hz), 8.04 (dd, 1H,J 2.7, 8.8
Hz), 7.47-7.31 (m, 5H), 6.99 (d, 1H, J 8.8 Hz), 6.88-6.85 (m, 3H), 5.12 (dd, 1H, J
2.0, 10.0 Hz), 3.95 (s, 2H), 3.68-3.42 (m, 4H), 3.42-3.18 (m, 4H), 2.97-2.91 (m, 1H),
2.81 (s, 3H), 2.80-2.73 (m, 1H), 2.25-2.10 (m, 1H), 2.10-1.96 (m, 1H).
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5 10.1 Hz), 4.20 (bs, 2H), 3.85-2.65 (m 10H),
2.20-2.15 (m 1H), 2.05-1.95 (m 1H). Exanple 39.

wWOR(G08/06A9Phenyl chr oman- 6-yl oxy) pyri di n- 3-yl | - 2P@/FRo04/0d0011

in-1-yl acetamde 10 To a solution of

2- Chl oro- N-[ 6- ( 2- phenyl chr oman- 6- yl oxy) - pyri di n-3-yl ] -
acetam de (200 ng) in aceto®trile was added potassium
carbonate (133 ng) and pyrrolidine (51 1). The
mxture was stirred at roomtenperature. \Water was

adde%{;?n;@ﬁ&@ reaction m xture. Solution was extract ed

extr c s dried .
ev apdVﬁﬁﬁPhwyp@u@@amﬁéa%ySEWﬁgwg B s dfin- 11 20amide
pyridin-3-yl]-2-pyrrolidin-1 15 yl acetani de was

| at ed t S
e oo s SRS S0 romgBr SR
ﬁ] é&&aﬁﬁﬁk (20Bimg) iR adktorfitrle Hz;t} added4ppiapsism c(aﬁl?onag.()l mg)end
ﬁr@tﬁﬁ'@ ‘éra%?% (ﬂ,? %%h%%n@c&tﬁlé wéag]stlﬁé’% at réol%%el(‘lﬁ&atuié",Wdter
bl added 2048, E@tiomMmIzRiye. SYIBHNVBFEX{TAGte mtﬁ dchg‘efog‘%?n
é%amﬁléibt 2812“/ d%d@%polf&i)sd ﬂ{@@z-?h&@ldIMm%-y@Q’)Pyﬂdm-
BWH]) {¢-perazing D n%ﬁ&% 6@4%' o 4‘%‘?‘8"}%"“‘1‘? it 'H-NMR
gﬁ)&l NAT- 08, ﬁMS@@IS@(’dUI@)ﬁSG@ (d 1H, 127Hz) 803d(dd 1H, 727 8.9
fas T Fab thosit E Y 60T SR M RO G 5 5 S%f*é ]
car bonatx), 1.33 (m)108)d2.27-8-92dinneEhy 2. B4 9 (iﬂdl 1.8¢-2.15 (m,
\)\gé TQ% glﬁt urlﬁP]vvas stirred at roomtenperature. V\at er

, 2. (]j P ‘t'e reaction mixture. Sol ution was
extracted with ethyl acetate. Organic extract was
dri edE%ar‘P?r/r%'?or ated. The product was purified by
col unmT——Cl

met h aazMorpéwdefldYrgé-aﬁgﬁe@iﬁﬁgﬂég%&%mﬁd%%ﬂg%mm

HZI\/Hz g606DNB(d)2jS 9.66 (s, 111), 8.35 (d, 1H J 2.7

6. 293 (T@ a Sj:_)ﬁj'ltlo\]jl o%' E'Sc:hi&r)) %V—éd-é%—p% ng,ffil(orlz:ano;éi)yﬁ)éf? fgﬁﬁglgf’ﬁ}l]

Jab&taﬂl%& 10(% ﬁrﬁi;z %H@etoéng%@é@;%d@ggptawmxgrzgjg g fma "
h(ingS ¢ m ssfirr tré@;me’ . e’sae

Gbitha]reﬁctibnml)’(ture g;)lmnz@w@@gtg@ Wi f%@té / g&yél%lextract

grgg Gva r ted. 2-Mo hol1n—4-%§ -[6 -phenylchroman— 6-yloxy)-

mynd&n 3-9(&;]3'403 @ner v?/%lgg a_ tegiasd dg’ se}i lHW@bb %HZ
2,80y oM 1.8-(6,21Dhess (& hinran? Hz)g I8c)By(Yld phHL;i I 7o B9 §i7),-7.47-
7.32 (m, 5H), 7.01 (d, 1H, J 8.9 Hz), 6.89-6.85 (m, 3H), 5.12 (dd, 1H,J 1.9, 10.0
Hz), 4.23 (s, 2H), 4.02-3.76 (m, 4H), 3.55-3.20 (m, 4H), 3.00-2.92 (m, 1H), 2.75-

2.69 (m, 1H), 2.19-2.15 (m, 1H), 2.03-1.98 (m, 1H).

Example 38.
N—[6-(2—Phenylchroman—6-yloxy)pyridin—3-yl]-2-thiomorpholin—4—yl

acetamide

To a solution of 2-Ch10ro-N—[6-(2-phenylchroman—6-y10xy)-pyridin—3-yl]-
acetamide (200 mg) in acetonitrile was added potassium carbonate (133 mg) and
thiomarpholine (63 mg). The mixture was stirred at room temperature. Water was
added to the reaction mixture. Solution was extracted with ethyl acetate. Organic
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5 acetam de (200 ng) in acetonitrile was added
pot assi um carbonate (133 ny) piperidine (60 1). The

worRooseaINas stirred at roomtenperature. WAt ePCTVER004/000011

added to the reaction m xture. Solution was extracted
wi th di chl oronet hane. Organic extract was dried and
evapor at ed. 81

N-[ 6- (2- Phenyl chr oman- 6- yl oxy) - pyri di n- 3-yl ] - 2- (4-
pi perin-1-yl)acetam de was isolated as its

dLoskl QiddRagd hory N 149&1 omdf6dy fb%@rdi&- yll-2-

ﬁ?&o&@%ﬂ-aitﬁme was %s%? )rqf(ljt? Il]g/[% ‘8400

@zrdm@s )§>511(m(s ﬁ‘m 8ﬂ leﬁplrgz 61&2,:01(@1, 1H)J 0.6, 8.9 Hz),
.33 G B Obig 15 136 Bl 6 Rpaq il sreDs 130, i

ﬂ(Hi Hz8, 030 (bs 92, 318512835 (nl BE1)12.36-2 1 (ngH)H), 2958

2 (4 Hydr oxypi peri din-1-yl)-N[6-(2-phenyl chroman-6-yl
oXxy) pRxample-39:. yl] acetam de To a solution of

2- Chl YpyridYifliinci -9t Soepdniid
20 ac t@{@gﬁ@@%{;ﬂﬁ@é{ ﬂ%@%lﬁ? }rl%d?la vvasMaddeg wdide
pot assi um car bonate (133 ng) and 4- hydroxypi peridi ne

(62 19y 5 sSRBoALED R [6(2-phad]dhiomanyleypeyadineeyl]-

svetaice LIPUERGeRyP i paraasceEhystin bporlt i dfe R
ﬁ‘r&ﬂh{w@ 1qylﬁ (I Qi thre Rgm stircdd alvaeﬁ)rp mmpqr@ure@ Wagen \mﬁradded to

romat o 9

|r8?'(it188%33§%§¥ ugacl)ml?t gW f%@%@ %‘t‘l&l eéllé){l‘ IaE%ﬁt@)/d) ic extract was
ified Rphepylsich el6sd ey cHyympy P ) VY- Al perplidin-1-
Vg e{aglﬁdﬁb ségtédt & iﬂjﬂﬂ)chfb’ﬁ'd@ khg €FSRMR gr;mwma {£DVISO)
8: 10.8 K&z L) 78.25 (g 13T 2 Toyada¥e 15! ﬁz)ﬂ)% #137 m,
? é(b"&d ~1HZJl’n9 145, 0.86129.85 fhn, 13T .12 (2&)LH, 3.172-18.0882), 25 (d,

54j2), 3@78315é Ty 3{)') 28 gn ;23{) 12“%9} (ng,l_]éi% %'%8? 65 (m,

45153 1.53-3%0, (n3400)( 7. 184985 (ﬂr114H0100% 30 Exanple 43. 2-
- Hydr oxypi peridin-1-yl)-

6 (2- phenyl chr oman- 6- yl oxy) - pyr| din-3 -yl] - acetam de

hydr o@hxlaniyilel¢0.35

2- (3- By@r W [ Hﬂb‘ﬂiaﬁtﬁ’ R )pGrigin-3-
oxy) - p'jyy(?isob}llﬁg[ﬁ%}n%ﬁkg{é? a}rlg Q@“h@a‘?% | oride vvgs fps
g¥jacdiamideed using the sanme procedure as described for

WD 2004/ 063191 PCT/ F12004/ 000011 83
2y - R st bt S PSyPIIsy ospgn 31
%Qt(aﬁﬁﬂl 00 indpin apdtenittile vas addedipatassigm carbonate (133 mg) and 2,5-
d1my glryﬂ)y}{r%lhame (9 1 ﬁ ’Wlet Elﬁure was stirred at room temperature. Water was
added to the reaction mixture. Solution was extracted with ethyl acetate. Organic
extract was dried and evaporated. The product was purified by column chromato-
graphy using gradient elution with methanol —dichloromethane (2 %-> 5 %). 'H-
NMR (300 MHz; ds-DMSO) &: 9.66 (s, 1H), 8.35 (d, 1H, J 2.7 Hz), 8.06 (dd, 1H, J
2.7, 8.8 Hz), 7.47-7.32 (m, 5H), 6.93 (d, 1H, J 8.8 Hz), 6.88-6.84 (m, 3H), 5.12 (dd,
1H, J 2.1, 9.9 Hz), 3.22 (s, 2H), 3.05-2.88 (m, 1H), 2.78-2.66 (m, 3H), 2.22-2.12 (m,
1H), 2.08-1.92 (m, 1H), 1.90-1.79 (m, 2H), 1.43-1.34 (m, 2H), 1.06 (d, 6H, J 6.1 Hz).



hydr oxypi peri di ne. 1H NVR (400 MHz; MeQD) 6: 1.47 (m
1H, 1.62 (m 1H, 1.75 (m 1H), 1.87 (m 1H), 2.05

W@ 20406191 2. 22 (m 1H), 2.37-2.57 (m 3H), 2. 6BCRFI2204/000011
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(m 5 2H), 3.01 (m 1H), 3.08-3.22 (m 2H), 3.80-3.88
(m 1H), 5.08 (dd, 1H J 1.8, 10.0 Hz), 6.82-6.91 (m
4H), 7.27-7.46 (m 5H), 8.082m 1H), 8.35 (d, 1H J
2.1 Hz). Exanple 44. 2-(3 -Hydroxypyrrolidin- |
yl)-N-[ 6-(2-phenyl chroman-6-yl oxy)-pyridin-3 -yl] -

1 aGel el hydrloclal or:de

2-(3- rro h

i §y> %ﬁzﬁﬁn'” apman Sodo bl an G2 REGTCE Lyh itod
synt eS|zed usi ng the sanme procedure as descrlbed for
2

(4-
2 R et R MR b 2 pheisty Rl
Q&L@g}% gaoodag) in CThEﬂttamphle whi aﬂdﬁd proggsisiaie egybonate (133 mg)
2 H f@g%efﬂaﬁ %%ng é‘%}f d chrbgthrie &lature TirkttiRad 4ded to
tbld)rgaacﬂoﬁ mlgtuw Solution 114, exga;%jgi *gltg ﬁlczﬂllﬁrogleﬂbane é)rég\]ug extgact
é’%?ﬁ%‘& agnod“ev%goﬁteﬁojvgm(zliiﬁ)s 15hrdRah b, y1dky)-pyrRlit3-yHz)-(4-
pipsan-- ﬂ)ﬁcgtmm@g_}yas 18019@(1% gs h}i&!oﬁi]logdiéa.}t é 1\35%2(400 MHz;
§6-§m 8: JM)O (slfpﬂm 18, 1HH 2.7 BB, 80Hggd, 1HDJT 33, w Hz){7 .46-

[3g ({nz gflﬁgfrg %61—4@? g§3)6 85 (m 3H),5.12 (44, 16,7 19,100
YIZVJW mm?yHl e OryL)} ﬁﬁﬁéﬂﬂméﬂ)r 3 éﬁtf 38D a2 7228 7Hm 1),

2324?# B%gnhﬁ_[[gzi(g P%i ﬁ@’l ﬁ&?fcl)r%nl 363 9?06%)) pyridin-3- yl]

acet am de (200 ng) in acetonitrile was added potassium

car bo@%‘ﬁlﬁ;@g mg) pi peridine-4-carboxylic acid ethyl
ester The m xtu d at 50 .
C enpeddhutousrdis Ska  shnaredie I hnridi3
?Qldégthﬁﬂewas extracted with ethyl acet ate Organi c

tract was dried and evaporated. Product was purified
by 30 col um chr omat ography usi ng 10% net hanal in

et hy Tenesoitioni of@-@lslord-Ne 6t(2- -phetiylehromen®-dorypysiging?- -yl]-
485 GRS By, oo EDARL 35150 calidy MR 1) and 4
?%Sr it e oo s ‘S?Eifése? “‘Wﬁaﬁm e
e eeatl s, tiofrwase d(waith ] ac8ta gatic
gxgg%té)&a;sgiér(eﬁqané ﬁygpo%ast%gf rpiocgl';% YVﬁ,? p 8?%159(1{1 %ﬁ%ﬁlatcbgraphy
fystagHY, mdetanoFinTdéthylendtloride/a3 eQuhnB%M-Hﬁdro(cﬁ)lg@,@dm- -y1)-N-
:&%g@r(ﬂ Oo%bchrélr%)anz-gg/f'o/ng %%r%‘m 3C;J_ﬁ F&é%ﬂe%&%&a’te&ﬂs its hydro-
chloride salt. "H-NMR (400 MHz; d4-MeOH) 8: 8.41 (s, 1H), 8.06 (dd, 1H, J 2.7, 9.0
Hz), 7.45-7.28 (m, 5H), 6.95-6.85 (m, 4H), 5.10 (dd, 1H, J 2. 1,10.0 Hz), 4.13 (s,
2H), 3.72-3.68 (m, 1H), 3.48-3.43 (m, 3H), 3.25-3.10 (m, 1H), 3.02-2.97 (m, 1H),
2.81-2.75 (m, 1H), 2.26-1.76 (m, 6H). (M)" = 459 (5.8%), 360 (7.4%), 114 (100%).

Example 43.
2-3 -Hydroxypiperidin—l-yl)-N-[6—(2-phenylchroman-6—yloxy)-pyrid1n—3 -yl]-

acetamide hydrochloride

2-3 -Hydroxypiperidin—l-yl)-N—[6-(2-phenylchroman—6-yloxy)-pyridin—3 -yl]-
acetamide hydrochloride was synthesized using the same procedure as described for
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2-Di et hyl am no- N-[ 6- (2- phenyl chr oman- 6- yl oxy) pyri di n-3
-yl] acetamide 5 To a solution of

wWQ2mhioeor N- [ 6- ( 2- phenyl chr oman- 6-yl oxy) pyri di PEBFI2004/000011

yl]l acetam de (200 ng) in acetonitrile was added

pot assi um carbonate (133 ng) and diethyl am ne (63
). The mi xture was stirred8&% roomtenperature. \Water
was added to the reaction mxture. Sol ution was
extracted with ethyl acetate. Organic extract was

f'm g&a g&ﬁ&lﬁnaﬁw E@(ﬁ%})ﬁ?ﬁd—&kﬂ&mﬁnﬂ&ﬂm&}f} -dyyidaeByiin

usl ng hanol .i.n h3
mtanyd% )FﬁnEPr ¢ 4L burepl a&lggt4- oxyp1per1dme with 3-

bpekidine @mqttoammméoma 1.47 (m, 1H), 1.62 (m, 1H), 1.75

TSk DA ooyl et ) 58 L

AP0, B istm, 16,65 323, 2EBL 5.80:3 58 (9l ) H) 4 0% (QCi AL 4 (45, 30.0
ﬁg 6.8~ @31“'@184311)(, 4/72777 38 13 1?52%%6 @n%{){ g5 1, 2.9117)

4.14 (d, 2H, J49Hz 3.24 (k, 4H, J72Hz)
301- My, 1H) 15276270(m 1H), 2.19-2.15 (m

gbanpz-és Ljydroxym(/rrohdm- NS (oSt tehdmbn%-Jbks)-pyridin-3-yl]-

Zediimb ytehBAdN [ 6- (2- phenyl chroi nan- 6-yl oxy) pyri din
-3-yl] acetam de 20 To a solution of

2-chl oro- N-[ 6- (2- phenyl chr oman- 6-yl oxy) - pyri di n- 3-y

acet api(aldTydiokpygdlidin- laypVeier QrphicaylahromeadEHloy &%&4 %1 miyll-

%%% O%)%thyqa%%ﬁl%nﬂg %‘?ag Qg%ﬁgélzegf"uglhg‘ﬁﬁ W PrBEedute & dvegtbed for

BetédinasppadS- ) O Bl AR X BIPBE Br j\]ags 1

S AfdeS E%ﬁl 141Dtk ré bR £h d&gﬁpm:dl@emuh n-3-o
R L
§10|1 e As, Szt(ﬁ’l Dyl 96308 (@s 235B) 4. 171-31140 (NVRH)3D2 KA, T 8.5
(}ga 48)6 o (ngﬁg—ﬁ éﬁ%(cfg;;tﬂ fzﬁs,lsﬁfi%) 47'3237 &, @Hgbs 83 0dd, 1

IHJ2]78§8H]zDL)8 366(s 585 1630 (bd, 1351 308 @) 4@, (@HH, j382g1z)
Hz), 4.20 (s, 2H), 3.01-2.69 (m 8H), 2.20-1.91 (m
2H). 30 Exanpl e 48.

2- [ Bi Examplgdb.oxyet hyl ) am no] - N- [ 6- (2- phenyl chr oman- 6-

yl oxy)lpg[(s I@ Eﬂh 1cyﬂohﬁﬁai Bk@pyREnBoylearbahuylaathgf piperidine-4-
2-chl or enylc roman- 6-yl oxy) - pyri di n- 3-
yaeTheatiapgid sthy 9S?errrg) in acetonitrile was added

pot assi um carbonate (118 ng) and WO 2004/063191

Sl Aty Pt

m xt ur erature.

ayitheetainddet (60 nez) i1 haetoniirite weead Ipetaﬁﬁth@Eboélﬂieﬁi% g
V\f)lfngmﬁngx-lcalab%%/ﬁé Seid Hh9PEG (94 pl). The mixture was stirred at room

temperature. Water was added to the reaction mixture. Solution was extracted with
ethyl acetate. Organic extract was dried and evaporated. Product was purified by
column chromatography using 10% methanol in methylenechloride as eluant. 1-{[6~
(2-Pheny1chroman—6-y10xy)pyridin—3—ylcarbamoyl]methyl}piperidine-4-carboxylic
acid ethyl ester was isolated as its hydrochloride salt. 'H-NMR (400 MHz; d4-
MeOH) &: 8.48 (s, 1H), 8.10 (dd, 1H, J 2.2, 9.0 Hz), 7.45-7.29 (m, 5H), 6.99-6.88
(m, 4H), 5.10 (dd, 1H, J 2.0, 10.0 Hz), 4.23-4.15 (m, 4H), 3.76-3.72 (m, 2H), 3.22-
3.15 (m, 2H), 3.05-2.98 (m, 1H), 2.82-2.75 (m, 2H), 2.27-1.97 (m, 6H), 1.27 (t, 3H,J
7.2 Hz). (M)" = 515 (2.9%), 470 (4.3%), 360 (8.5%), 170 (100%).
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extract was dried and evapor at ed.
2-[ Bi s(2- hydroxyet hyl )am no] - N-[ 6- ( 2- phenyl -

W@ ened196- yl oxy) pyri di n-3-yl Jacet am de was puPCT/FERO04990011
col utm chr omat ogr aphy 5 using 10% net hanol in
met hyl enechl ori de as eluant. 1H NVR (400 MHz; d6- DMSO)
8: 10.1 (s, 1H), 8.31 (d, 1B4 J 2.7 Hz), 8.07 (dd, 1H
J 2.7, 8.8 Hz), 7.46-7.31 (m 5H), 6.95 (d, 1H J 8.8
Hz), 6.86-6.84 (m 3H), 5.11 (dd, 1H, J 2.1, 10.0 Hz),
4.71 (t, 2H J 5.4 Hz), 3.50 (q, 4H, J 5.4 Hz),
2.97-2.92 (m 1H), 2.74-2.70 (m 1H), 2.67 (t, 4H J
5.4 fxamplede. 2 14 (m 1H), 2.02-1.97 (m 1H)

EXamLBieﬂ%ﬁlaxﬁlﬁo(z\?:F@tmpué@mmm&ywwpm-BM]nc@mnyie]
(2-pyrrolidin-1-ylethyl) am ne

[ 6- (2- Phenyl chr oman- 6-yl oxy) pyri di n- 3 yI] 2-pyrrolidin
- 1- yITeac eflativroef Deidaro-NE6¢2-phenydehsenrnedo¥)BATaE (2

¥ Cﬁ-t?ﬂ%;ljd \‘j’gbbl H@Z th Q%t&lm@aér 5daed %Bﬁ'sﬁﬁm((ﬁrb%nﬂﬂe (133 fhghhbnd

rOpV\Ilse und r nitro
diethyk drpine (63 BnamEctire fyas sgred pigpom tﬁ%a?@w%ewswas added

t‘é@?eh \S@tFHH 1 ea@(ﬁu‘{i&?wﬁi &@ia@teﬁ&hfﬁl sthgl adetatet Oaganid cxtract
uti,on was a

way M@oangtevampr@eg Jrroduct K@ punﬁ?c? iéY c&uon@a W oom

I RIR RG] B Rethy 1%1(3‘&16% Iehmnttvad)lath}'kmmaordf fﬂﬁé’l-phenyl-

éﬁgé}%}é}%—% ﬂvgéf)é(f)qcﬁla-% &8&9 \Qa E@X é:\d/gg gc% a%l(ﬁ-gclﬁsﬁde salt. 'H-

BRI (450 MHRS&HDMSO) 5: 11.1 (5, 1H), 838 (d, 1H, J 2.7 Hz), 8.04 o 11,y

£? § }EZS %( 9@20({}?%}15 ?/bppd/hﬂy frigdy Hz)36)8bld§5 @ﬂrmj 5dirdd,
h

s I§011-0e§|é2) b(PEL | 40 B0Rerd Us4thd H HRg Y A2 $F m, 11D,

5 A MH)AHR4 (7 6847 (1 H).
Gy o s e el
509(d 1H, J99HZ) 3.57 (m 2H), 3.38-3.43 25 (m

( 1ﬁx&(em72H) 3.03 (m 2H); 594 (m 1H), 2.69
Thme f£1;?181f3f}l¥g’é‘>‘? ﬂ% fgéz g]bE%g’%léA(/{eﬂrl%p_p goacg}@gldgiéﬁhyl]%@tamlde
descri bed for [6- (2

h h o 231
ity ryld %ﬁf&% ﬁhe?hyleh}&r@arpwymly) gidid-yy 1

BBy neh el w4 P G grbopatp ey 53

(_{1 adfhet Qﬁ‘iﬁ{@ i %th‘éh&l"(49@ uBPPROBI tatcay Actitreditimom temperature.
erl va

NV #ehyps zpqldefléo thg rfﬁ‘?@ﬁﬂ} PTBHWB?TQHI%IO%%%? ei(tracted with 3;rthyl Tetate
A6 extract radl desd ﬁhﬁl e 3boiddy ﬁ-ﬂ]mh:thyﬂamieo-\Ma[G (2—pheny1—

20 c%é%g y%xx gcg%(i:lé t%%%&el\y %%ol%?d'ﬂ%ﬁ ﬁlg@t%cﬁﬁﬁde salt. 'H-
NMR (300 MHz; d6-DMSO) §:11.3 (s, 1H), 8.41 (d, 1H,J 2.3 Hz), 8.07 (dd 1H,J
2.3, 8.8 Hz), 7.47-7.33 (m, 5H), 7.00 (d, 1H, J 8. 8 Hz), 6.88-6.85 (m, 3H), 5.12 (d,

1H, J 8.5 Hz), 4.20 (s, 2H), 3.01-2.69 (m, 8H), 2.20-1.91 (m, 2H).

Example 48. .
2-[Bis(-2-hydroxyethyl)amino] -N—[6—(2-phenylchroman—6-y10xy)pyr1d1n—3-

yl]acetamide

To 2 solution of 2-chloro-N-[6-(2-phenylchroman-6-yloxy)-pyridin-3-
yl]acetamide (177 mg) in acetonitrile was added potassium carbonate (118 mg) and
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7.38-7.45 (m 4H), 7.34 (d, 1H, J 6.8 Hz), 7.21 (dd,
14, J 3.0, 8.8 Hz), 6.76-6.83 (m 4H), 5.10 (d, 1H J
w@2a4Me391 3. 36 (t, 2H, J 6.3 Hz), 3.06 (m 2H)PCT/FI2004/000011
2.92-2.97 (m 3H, 2.69 (m 1H), 2.16 (m 1H), 2.01
(m 1H), 1.21 (t, 3H J 7.2 Hz). 5 Exanple 51. N 1
*-[6- (2- Phenyl chr oman- 6-yl 0)3p) pyri di n-3-yl] ethane-
2-di am ne di hydrochloride 1H NVR (400 MHz, d6- DMSO)
S 7.99 (br s, 2H), 7.58 (d, 1H, J 2.7 Hz), 10

%ﬁﬁgrjoq%\'ﬁ%e((gg vﬁ Hi“&l &éﬁére(vgas s%ihled &t 1%091 erafurd./Watd was
aded Krthe raactign gnygt@re( Fplupion was eg@acﬁecbvy ttl yié%e a(%% C%rgamc
{iﬁ{‘@ﬂi Vgi;% dried 2HE evﬁlmratédgl)z [Eis%%}(dmxylaﬁl)yl)mﬁm]m _6-B2pharsl-
qhas@mamré Dy BT ST B 5y BT e adrogiabh

DNBOmBeridl Bilméttiylehethlatice. 8 ehla)lt TH-NBR/(468 MHg; dtHMSO)

iﬁj& g)"(’l;;%ﬂ rr?g(gid}ﬁlﬁq Fakopd dm, 8, U@HZ)?Z?@@I%
Hjz), 286284, 3 SQIé;bi LR, T 24y 1097Hz), 471 1,

oy Ft')H 15 98 (¢, 381, 615" Fidf 071232 (! 1EP 174270 @A), 2.67 (

AN M&éﬁ)h%llg-lﬂ' 4@, (1ﬁ)p%@%31}9&{%d‘§d 6-yl oxy) pyri di n-3

-yl] ethane-1, 2- diam ne di hydrochloride 25 | H NWMR
(400 MHz, d6DI\/BO)8 7.61 (d, 1H, J 2.8 Hz),
7 38-1359&&—4% 7.34 (m 1H), 7.20 (dd, 1H,

"%9— 2-ﬁhe?§}cﬁrcﬂﬁa1( 6Hylo4ilyl)pyr151r&3)-y(]62,-py_11fphdm-g ﬁethyl)amme
342 2H, J 6.2 Hz), 3.22 (t, 2HJ62Hz)293
(m 1H), 2.80 (s, 6H), 2.69 (in, I;?n
1.98 (6:(2-mhbnymmorﬁamﬁwﬂ@yawndln@t%%@wph@ﬂérﬁrp&éet ide 0.20

er iV
éla %sgi(%ﬁl_l meliyhane ) and solutlon of b%:yap? ganF %o:&rljl(e));( &3 3 drll:é 1.0
M nyTﬁElh wesradded drgpvgﬁ%m gﬁn 3'Hm }aacuon mixture was r ed
E@ Al O o) 06%8%/% @téeﬁmaQﬁél ﬁﬁ@ﬂi@ﬂa was diluted into methanol.
e salyEen e w:l éfl}ﬂdd’l“ﬂhgﬂggb 620d :llt)7 a*agfor a hour After

cooling into room temperature 5 % NaOH solutlon was added and the mlxture was

extracted with ethyl acetate. The solvent was dried over Na,SO, and evaporated
under reduced pressure. [6—(2—Phenylchroman-6-y10xy)pyridin—3—yl] (2-pyrrolidin-1-
ylethyl)amine was isolated as its hydrochloride salt. 'H NMR (400 MHz, de-DMSO)
§: 10.24 (brs, 1H), 7.60 (d, 1H, J 2.9 Hz), 7.38-7.45 (m, 4H), 7.34 (m, 1H), 7.19 (dd,
1H, J 2.9, 8.7 Hz), 6.75-6.82 (m, 4H), 5.09 (d, 1H, J 9.9 Hz), 3.57 (m, 2H), 3.38-3.43
(m, 2H), 3.29 (m, 2H), 3.03 (m, 2H); 2.94 (m, 1H), 2.69 (m, 1H), 2.16 (m, 1H), 1.99
(m, 3H), 1.89 (m, 2H).

The following examples 50-53 were prepared as described for [6-(2-
phenylchroman-6-yloxy)pyridin-3-yl] (2-pyrrolidin-1-ylethyl)amine in Example 49
replacing [6-(2—phenylchroman-6—yloxy)pyridin—3-yl]-2—pyrrolidin—1-y1 acetamide

with an appropriate acetamide derivative.

Example 50.
N-Ethyl-N'-[6-(2-phenylchroman-6-yloxy)pyridin-3-yi]ethane-1 ,2-diamine
dihydrochloride



cool ed sol ution of
6-[ 2-(3-(5-am nopyri di n-2-yl oxy) phenyl ) chr oman- 6- yl oxy

wQ 200p@63tdi n- 3-yl am ne (650 ng) in dry THE (11 PED/F12004/000011
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After stirring resulting mxture at roomtenperature
for additional 2 hours 1 M hydrochloric acid was
added. Solution 5 was extrag@eed with ethyl acetate.
Combi ned organic |ayers were washed with water, dried
wi th Na2S04 and evapor at ed.

N-{ 64 @E’LR ha g(gg rm)ymaél(a 1H J28Hz)
%N@% ]
Ss%g%mgm%] m&g%aé?%m Valdddr @ rh“@%&%w% %"ii;m
%), 3300, AR €1 B 3@? JGWHEM% 63@@ ¥ 2,94 9D
276@8n(hH) 2H6§n&2H7 ) (m =1H{);|)1?é( S}ﬁl d’ﬁﬁ 2277 Igzs

Hz), 7.67 (dd, 1H, J 2.7, 88Hz)744(t 1H, J 7.8

Hz), 7.30 (d, 1H 7.8 Hz), 7.20 (s, 1H), 709705
(m amplegd. (4, 1H J 8.8 Hz), 6.89-6.85 (i

|
5. 14 I(Jﬂ].* 6-(2)PRenylchizgmar36-§loxf pyridid;-3-yhlebang- &,—;,2 (i;pqplne

%mﬁoéﬂ E(1m971H) i 75- 2 70 (m 1H), 2.21-2.17 (m
(m

6- [(Mmumn@mmmsia pmaa Hid i sn 2By (s Vi $27319),

) 9Rxl wrlmtua A1yl D8Y8.T Hohenyi-p.82 (m,
%ﬁ”ﬁlﬁji%@% 29 %@g (gﬁk)z%)ﬁgg%txdlﬂ) 2.16

@glﬁg (ﬁgz)lHY 71766(m 2H) 7.45 (t, 1H, J 7.8
),)7. 20 J 7.8 Hz), 7.22-6.80 (m 7H),
5.29 (d, 1HJ 11.5 Hz), 4.95 (dd, 1H, J 6.1, 10.5 Hz),

3. 00 fgamdtd52.2. 99 (s, 3H), 2.38-2.31 (m 1H).

1. 99- @‘J“ig" "

{6-1 20 M% myichroman-6-yloxy)pyridin 3-yllethane 1.2
ﬂmﬂmémgﬂxfoomondm de 25 1H NVR (300 MMz, d6- DVBO) 8:

9 64 ( (40@1\%% QigaDl\i![‘sb)é ”2613(d-|21H 12.$87), (38:7.45(m,4H),
B, 1@4 S10 Gl 628058 e, g%ﬁq%%@ﬂ G, 31D ya, gy 7.8 1),
? ﬁ@'@’m 41*157 31823 32 %@éﬂl%@) I2!z9)2 (n® 19B 1.69 (BH)H), 2.1981R 180, 1.99
m

H 2.20-2.14 (m 1H),
im@iHi 193 (R =1JEE
N-{6-[2- (3- Hydroxyphenyl ) chroman- 6-yl oxy] pyri di n-3-yl }
nmet ha sulfo am de 1H NWVR (400 WMHz, d6-DVMSO) b: 9.42

1 1883 (11 J 2.8 Hz), 7.66
2(388 HA, N-Din@hyleN'- [§Hi2 nhewldnpﬁlﬁn-%ylgw)pwgﬁﬁ '?}/Tlﬁt%a% 1,2-

;targmgd o 673669(m 1H, 5.03 (dd,

2
35 2 EIIQI\@?M@H\MHFD%Q )55 61 TEer2 8 Dol 7 38 S (o, 41D,
84 Q2)040Q88 134, JQCQ'/SFSLHQ)MMGO@@Mm a8), 5B0ddp! 18, 15&0 Hz),
3.42 (t, 2H, J 6.2 Hz), 3.22 (t, 2H, J 6.2 Hz), 2.93 (m, 1H), 2.80 (s, 6H), 2.69 (m,

1H), 2.16 (m, 1H), 1.98 (m, 1H).

Example 54.
Methanesulfonamide derivatives

N-{6-[2-(3-(N-methanesulfonyl(5 -aminopyridin—6-y10xy—))pheny1)chroman—6-
yloxy]-pyridin-3-yl}-methanesulfonamide
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N-( 6-
{2-[3-(5-Nitropyridin-2-yl oxy) phenyl ] chr oman- 6yl oxy} py

WO p@ineBoyl ) - net hanesul fonam de 5 Pot assi um f PCOFI206/000011

(42 ng) was added into a solution of
N-{6-[2-(3-hydroxy-

phenyl ) chr oman- 6- yl oxy] pyri &7n- 3-yl } met hanesul f onam de
(100 ng) in dry DM (1 mnl). After stirring the
resulting mxture at 120C for 30 minutes

- actRE Qoo b B BRG ] TR ERmEY ey S0 o

reacti was s or a furt ?{lj 30 6m1 ut.es
aolei2zomtioafof éF[Zdédﬁraﬂwmm@H}’%tYﬁqxty Yaghsprgan-Gpyloxyl-

qGir 8 e aigh ﬂf@ﬂ'am nﬁl@rm& sﬂfrmg febdlehe migtare at
ﬁﬁﬁiﬁmﬁﬁw g@%ﬁv{j}qﬂ%@% Rt Hig HARHERY, shrotion
Whd éﬂﬁa@%d%ﬂf?&hﬂ%e‘ca@ Comimdroagﬂm;c lagérmyyete wasrhe;imﬂ)ewater
of et h%% g}geevgg%a e i’bza@ éﬁ}oxﬁéggzesilﬁo% ar(lﬁlgzg idin-
7 66 ?}ﬁmen ll)‘rchabrﬁ?an% yEJXy] dpd?z()m;wéggé ¢ e%}gﬁqér;l ; VVI:EHIZ) )
ctle Xt f 1dlelter 300 %, dg-
r]iwggo) 529}74 (21 ?Iz) %%fﬁ? m?zl Gesd7k ’(élz 17,.98 ; 1§1dé23_7|j§z)
gg'?%acg 13@ J 22”‘)9 s3ﬁlz) 57 6177(d£1d1H 1.7 B §HS), A4 (t2L197 1.8 Hz), 7.30

(L, T T2 789, 189 o7y Zﬁéigngpg@mgs 785, %.8%.85 (m,

6N, M QY H K. sH&jyj (»(6 6; $9), [2398(@ [SED)r 2P (m, AT} 3I§R-70

G APl g o 2 1o

{2 [ 3-(5- nltropyrldln 2-yl oxy) phenyl ] chr oman- 6-

4 oxyﬁﬁ@ ! igf'l" %é&’lk&@g'g %ﬁgﬁ@@riﬂ%@%[&?-)yat{Bg[zv-h@ﬂme@lfonﬁ-

proce €SCI |
r@ﬁm@@&m@w@@@ﬂﬂh@ﬁﬂﬂldﬂ’owlpyri di ne in Exanpl e
1(b) starting fromN {6-[2

3-h h
L SRR OO e[,
MHELH.6 ) 6R7 (-6 (@H2H), 243(t, Bgl Hig)H2), B326d, 1H,

(Jd7d8 HEM J%%g (m)87%1§3 @?gzﬂﬁ' 5 ﬁz)% 495 (8d 2111r'21)6 1 81015'3Hz)
(3doo GHBH)] 2R 9%8(s ), 2738313(@ 11}&); 9? 08l ( H)—u, J 9. 2

7.21 (dd, 30 1H, J 2.1, 7.9 Hz), 670(d 1H, J
8 8 Hz), 6.85-6.90 5.18
2.97 (]‘2#1{6 13- ]ﬂnzyloéy@heq;g @%6%%)(&3;'}1’(11112?@%}n%_%?nanesulfon-

I%QIFEExaan e 57. N
S &Nﬁ%@%@f zgqﬁnqxﬁ@féy@@%%@ XY ORYBIRAN 2 £ 89,66

2@9411@613@918 SELH FAZDIARARN GE), 7.680(s, 1H), 7.04-6.94 (m, 3H), 6.89-6.85
?ﬁf;flg (ﬁ%ﬂnfﬁg (&l 1125 810X DRES Y b3 EBRTENoS2 oY LH),

273 2,67 (m, 1H) 2.20-2.14 (m, 1H), 2.02-1.96 (m, 1H).

N-{6-[2-(3 -Hydroxyphenyl)chroman-6-yloxy]pyridin-3 -yl}methanesulfon-
amide

'H NMR (400 MHz, ds-DMSO) &: 9.42 (s, 1H), 7.98 (d, 1H, J 2.8 Hz), 7.66
(dd, 1H, J 2.8, 8.8 Hz), 7.18 (t, 1H, J 8.0 Hz), 6.97 (d, 1H, J 8.8 Hz), 6.88-6.83 (m,
5H), 6.73-6.69 (m, 1H), 5.03 (dd, 1HJ 2.1, 9.9 Hz), 2.98 (s, 3H), 2.98-2.90 (m, 1H),
2.72-2.67 (m, 1H), 2.16-2.11 (m, 1H), 1.98-1.91 (m, 1H).



of Exanple 77 (289 ng) was dissolved in 3 n of dry
pyridi ne under nitrogen. DMAP (16 ng) was added.

wWee@10a301 | ) was added at room tenperature i ntBPCT/AER004/000011
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reacti on solution dropw se because of vigorous and
exotherm c reaction. The reaction 5 was stirred for
4.5 hours at room tenperatur8 and quenched with sl ow
addition of few drops of H2O. 50 ml of toluene was
added and evaporated to dryness. Tol uene evaporation
was reneatedst Wi ce. Browni sh product m xture was

EERANESE. O 0
B oo hpay ot Srnp s BN R TRk Rl -

YelrheuwhEbnakigduct . The product was further purified
W|th recrystallization from 10 net hanol / di et hyI et her

"H NWR (400 MHz; CDC13) 8: 8.12-8.03 (m 4 7 42- 736
(m  2dtassiin? ﬂu&m@d(%nng)zvas added Bitq & solutign of/Nek§-12d@-hydroxy-

é’heglyéchrﬁmgn éi f@%&cﬁ&%l{s@r(n%%aﬁ Hifoéﬂude 1 @)Btngﬂﬁ'l dr§ Eil\/IF ¢!
IR ARy $idrring e repHlting mixture @]12@ i °II3IP mlilgtegg rg-sélgl ro-

) was added The reactlon mixture was stirred for a further 30
g}%ﬁﬁ%&ﬁ%ﬁ ) %trclg %még roon¥ 26 pera¥url: qri\d%@lnsoquﬁlo Xs} dhded

bhd forinéd ?ecﬁmfeoa&m@awd Y\Ctﬁ” W(ﬁNﬁhq:)yyl}ipy%ytbm)mleyyl}

d
e e o TS A
e phy ueitg} IpY niixiure G-eyliy)l aceate nan@l beptane@s rg 'BF

E@W?Pgﬁm oxyzf@hr H), 9.04(d 11;0 J 2.9 Hz), 863 (ddgz)lH 72, 9 9.1

D54, 1 LAOBMFISS (ddy Heb 63 Rt g PeEf1730
gd g‘&{ J? 6%7381 (%711@7 37|'dd 2 sﬁlb&) 7.8- @19((ﬂﬂ;lH1},Hﬁ 08(d, 1H,

g@ﬁzws@@ﬁi gt a(ﬁaiﬂé‘fr’%%gﬂziaﬁ 2@)}“%83%511 1H),

527%3266(m1ﬁ{)§2§ 2219L(1ﬂ 1H§, 90287 (ENH)2. 70 (in, 1H),
1H), ., 1.94 (m 1H. b)

N-(6 {2 [ 3-(5- Nltropyrldln 2-yl oxy) phenyl ] chr oman- 6-yl

oxy} D)ETxlaﬁhme% yl )acet ani de was prepared as descri bed

for S @{r n-zw“)gax{?q@ SRR ridfh- Yy REY gAY UG G-

Exanpl art
P}N}ﬁf-}bﬁ’i({l&&%ﬂlﬂl@@phenyl ) chr oman- 6-

yl oxy] pyri di n-3-yl } acet am de."' H NI\/R (400 MHz, d6- DVBO)

6: 10.03 : 1 Hz

1H, J 58N§f(0§42’151dm82'2]é(6(z2 [égi mtf@PWl r%ylﬂﬁmheﬁygahl%ﬂm 6
é}rag Zy} %ncﬁﬁ %marﬂlhlb: waé peepared3ikingithe %)e précefirg ag degefibed for 5-

Tifro 3 ﬁ: sy ?ﬂ/)pm%ne 2‘%1‘(1{‘[‘}?116 ri(Eg m%&oérﬁiN-{é [2-

1hn d%)@ﬂhélﬁl)cﬁbbnan-@ﬁloiy]@m@mﬁ-%ﬂl}memezoﬁqmméq9 NMR
P&%ﬁﬁ 0A/0R0%3: 1894 (s, 1H), 9.02 (m, 1H), 8.63 (dd, 1H, ] 2.8, 8.8 Hz),
$.40 (d, 1H, T 2.8 Hz), 8.30 (dd, 1H, J 2.8, 9.2 Hz), 8.13 (dd, 1H, J 2.6, 8.6 Hz), 7.52
(t, 1H, 7.9 Hiz), 7.40 (d, 1H, 1 7.8 Hz), 7.31 (5, 1H), 7.28 (d, 1H, 7 9.2 Hz), 7.21 (dd,
1H, 72.1, 7.9 Hz), 6.70 (d, 1H, J 8.8 Hz), 6.85-6.90 (m, SH), 5.18 (d, 1H, J 8.1 Hz),
2.97 (m, 1H), 2.74 (m, 1H), 2.23 (m, 1H), 2.02 (m, 1H).

Example 57.
N-{6-[2-(3-(N-Acyl(5-aminopyridin-6-yloxy-))phenyl) chroman-6-

yloxylpyridin-3-yl}-acetamide
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Exanpl e 59.
N-Met hyl - N -[ 6- ( 2- phenyl chr oman- 6- yl oxy) pyridin-3 -yl ]

w@eanidiine a) PCT/F12004/000011

1- Met hyl - 3-[ 6- (2- phenyl chr oman- 6-yl oxy) pyridin-3-yl]th
iourea 5 Solution of

6- ( 2- phenyl chroman- 6-yl oxy) @& i di n- 3-yl am ne (150 ng)
and nethyl isothiocyanate (94 I) in ethanol was
refluxed for 10 hours. After cooling solvents were

evaptqfa @(5 %ﬁﬂ@pyﬁﬁﬁﬂﬂ%}ﬂx?phenyl)chroman- -yloxylpyridin-3-ylamine
9l sapmy 7 7 s %Q/WT% Asliddn aga ey pyriding yndes mifpggen-

M&Fﬁ CRERREY ad R0 Ae@lt(ano lul)hGasi added atrbomaempératied intd fhe

{jaactga(nf EE[ on dfo%\Ts%)ggcahiq_Pf vﬁgojtgl.}s( Q@l egc%@éepnﬁ:ﬁ%c&fo?beﬂé'kactmn

Whh steredélféf 4.538)u(s at ;roatm):qmﬁerwekngzlu@mhed Prgh slgw gddigopgf
%Eg dro'é'g Bgéf%%dzlglgof ‘%{iﬂfﬂ% gvag’?dcﬂeg ahd 'él@pore?t?@ﬁf 3 ss(Tdluene

@vaporaion vas mepedidyl twice 1Bropmgh eriuci [q}lxtuieswgﬁ purified with column
Eﬁa:%tb#r x (i@%(rgetﬂdh%wi GBKIBFFMERmY) Rty PYf drglitaliide yhidialy
uani di

| ut
Yellascirly prodnets T pommorartyTas R A Elsd B RV AlRaten Fo,
hféb}{aﬁal/dlét fpetH&)lH Nmmmooqvimecpm) ) 84068.0% €noHE), [ #3-736

%@f 565 ot Bt 13% ey 88 (00, 301, YA, 81Pfi), 6.91-6.82 (m,

ﬁﬁo rﬁa@ﬂa{dds aﬂur A6562 3uiA)13.02 2094, mws@zms(nhé&)eazs 2.14

W a{H?’LOOC for 16 hours. Solvent was
E }’ate fes due was purified by colum
chr omat ogr aphy usi ng 10% net hanol i n dichl oronet hane

as el 1dEgNVR (400 MHz, d6-DMSO) S: 9.35 (bs, 1H),

8.04 d . . 8. ,

7.65 (\% {2tk (5 Pﬂltmygé%mz (/m&)gig& Yl]fﬁ@%na“(é’?/ﬂ’i‘ﬁ?l’ﬁ“g%'
heetfn@8- 6. 88 (m 3H), 5.13 (d, 1HJ 7.9 Hz),
701-2.98 (m 1H), 2.80 25 (d, 3HJ44HZ)

275271(m1|—|) 219215(m1|—|) 2.02-1. (m
1H) . BExAAEHE- (BEHydroxyphenyl)chroman- -yloxy]pyrldm- -yl} acetarmde was

I;.)ée'}%} giyaé ({egctrflla%fl @@VX& ‘{Q OB R &y Mt Bopy RNl iy ToxF)-phdmydm
(cﬁfqmﬂwmﬂhmmﬁwﬂwwﬂwmcﬁwl@ﬂ staing ferag-[6-(5-

_ %%54 io é bAR-9 @hénoy lugmg)l qu dicO® 'H NMR (400 MHz,
B (

(o> a9 4 1%?582%eﬁm5’§!%{>8%5?@$2¥1d?88

He,)7.189edify M@H@n@rgﬂmdmplbs BHALS. 34 -6B58 10, iHi) §.72 (d, 1H,

Qfs?gﬂlgggd@&?éﬁp@g‘t i@ﬁ t2"[0r £k teg@ 2151579504 s,

WE)N1.98 (mcéH).c acid and the react| on m xture was
stirred additional 30 m nutes. The sol vent was

0/
Dot a5 iy - BT oRry R PR BB oy pyridin 3
Wc&%%%&%@ﬁa}ed as described for 5-nitro-2-(2-phenylchroman-6-
yloxy)pyridine in Example 1(b) starting from N-{6-[2-(3 -hydroxyphenyl)chroman-6-
yloxy]pyridin-3-yl}acetamide. '"H NMR (400 MHz, de-DMSO) &: 10.03 (s, 1H), 9.05
(d, 1H, J 2.1 Hz), 8.63 (d, 1H, J 8.9 Hz), 8.26 (s, LH), 8.00 (m, 1H), 7.50 (m, 1H),
7.40 (m, 1H), 7.27-7.31 (m, 2H), 7.20 (m, 1H), 6.92 (d, 1H, J 8.9 Hz), 6.85-6.87 (m,
3H), 5.17 (d, 1H, J 10.4 Hz), 2.96 (m, 1H), 2.71 (m, 1H), 2.20 (m, 1H), 2.04 (s, 3H),
1.99 (m, 1H).



91 extracted with nethylene chloride. Oganic phase
was dried and evaporated. Recrystallization from

wale@blogdiet her yi el ded di net hyl - [ 6- ( 2- phenyl chr BCTEHRE604/000011
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yl oxy)pyridin-3-yl]-amine in 92% purity.
Recrystallization filtrate was evaporated. The

resi due was solvated in neti80 ene chloride and 1M

HC1- di et hyl et her was added. 5

Di et hyI [ 2- (2- phenyl chroman- 6-yl oxy) - pyridi n-4-yl]-am

i ne PG iﬁ?ed as a hydrochl orlde in 95.3%purity.

D| met ”{\iﬂh henyl chﬁwgla %p%g%é ﬂ%“afﬁ%{né ) 18

(m 1H) , 276(m 1H), 10 2.95 (s, 6H), 2.95-3.04 (m

T e tzynnffé‘ﬁ)z-phfné%h"r%él:an%ﬁ e Ml o

1H, 3.2, 9.

o byl %%‘é%?ﬁ%}‘&?‘%ﬁ T e R
foethyl Hpthigcyesate (94 wihfin ethampl wag Beftlgted éqq)l }? A(ﬁﬁr cica;ng
%ol%hté re]é?’a%Jra%dzCﬁEi): pr&iuZéo -ﬁ&ﬂ{ [6H2-phénAdhréniah-6-

B@amf@dmﬁ—ﬂ]@u@%\%vm@dm glja gg{qg\r,aéogly’?'% methanol
ﬁt@@hl@f&n&h&r%) P HENVIRC MHZGdsyIDMSQ)rnyIAldl(bsg 1H), 8.02 (d, 1H, T

25 ) TSt LEhIc DS a SRRt Lo o o 0 452 (.
H), 694 68ddag 4H), 1.1 tlds L HU2. 3yl 0alnbiz), aé>8259$ évgulfﬁ) Ag0 (d, 3H,
g] 4X’I %l%)g?fm%fzozf ’:Jlﬁﬁ)éﬁ\(}gsﬁgdg}égm a)e g 1t he99 g]nxlt%)r e was

stirred at 120Cfor 2,5 hours. The reaction m xture

was ab} ARG RNERRL p Gy BRI LRSS EiEimB Y gudMidine

HC -sof ution"was added and it was extracted wth ethyl
acetate. The conbi ned organi c phases were washed with

Wat er sanfiod af ¢ rasta- WZ-pMIyldarmmwldhy)mmnTB}e'l]ﬂawﬂea

T80, S R LB AT AR i

TS%We)ﬁﬁtvai; bmeﬂué& adorpsi dad wasicussqmd(te don! efimethayml paypaped with

R MR ipd Bl s fghourd ook € Ibofts ol bty
(evpp@iifed egld(ug avas pprifigd tmcqjumg cjgrqr&a)togrgp us(ugﬁ ?002 I.q}ethanol

5 ? 2 é %ﬁ*@fﬁ?m @0)‘}1Hérﬁ6 -BIS0)359.35 (bs, 1H), 8.04
e
ﬂ@@mle%-efxsznﬁsﬁ) 1 Do p¥Arli TP k), a0l -8 (m, 1H), 2.80

Zgoﬂloﬁﬁ%ﬁ), 7L 5139008390145 15 (m, 1H), 2.02-1.98 (m, 1H).

Example 60.
Dimethyl-[6-(2-phenylchroman-6-yloxy)pyridin-3-yl]-amine and dimethyl-[2-

(2-phenylchroman-6-yloxy)-pyridin-4-yl]-amine

5-Amino-2-(2-phenylchroman-6-yloxy)pyridine (ORM-10543) (0.20 g, 0.63
mmol) and 37% formaldehyde (0.73 ml, 0.80 mmol) were dissolved in acetonitrile
(12 ml). Sodiumcyanoborohydride (0.16 g, 2.51 mmol) was added and the mixture
was stirred for 30 minutes at the room temperature. The pH was adjusted to 6-7 with
acetic acid and the reaction mixture was stirred additional 30 minutes. The solvent
was evaporated. The residue was solvated to 10% potassiumhydroxide solution and
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92 starting from 2-(3-hydroxyphenyl)chroman-6-ol 1H
NMR (400 MHz, d6-DMsSO) 8: 8. 22 (é,)lH, J 2.6 Hz),
w@29/0¢x91 1H, J 2.9 Hz), 7.97 (dd, 1H, J 8.9, PCBFBE(4/000011

7.92 (dd, 1H, J 9.0, 2.9 Hz), 7.46 (t, 1H J 7.9 Hz)

7.32 (d, 1H, J 7.8 Hz), 7.22, (s, 1H), 7.13- 7.10 (m

2H), 7.02 (d, 1H, J 9.2 Hz)98.91-6.87 (m 2H), 5.15

(dd, 1H, J 10.0, 2.1 Hz), 5 2.96 (m 1H), 2.74 (m

1H) 2.18 (m 1H, 1.99 (m 1H Using the sane
8&8&’%@ @hﬁ@?&éﬂl&% ahoc h?afse E»agahed anPevzpepatedny | -

ot st it B g

FI 11@3 0f1]-arhthedn ©2°/J;Lumy d{ﬂaemdll)zalnon dinaté wap evaporated.
Tlﬁ I'P{ilé%ql:l %rﬁg quiﬁra?ﬁﬁa cpe @}18111616 arftl (M FC-diethylether was added.
Bimiethyl- [De(ﬁlphenylcihemyh ﬁeﬁomﬂn’n&mﬂ-yl] -amine precipitated as a
29 l)ch 6-

it SnErtern SSPORREMA ) chr oman- 6. ol |
g Eg 4-Di f I uor ophenyl ) chronman- 6- ol ,

(2 ]?_m% llt& (L)[@ r(Q Elgl‘%l%ﬁhr&'%%%ﬂoﬁr)ﬁjmde -yl]-amine

< IS TR 10015 510,276 o 1)

4
égs @Pﬂ 01.95 40‘4I (npnplpr&m(dz ¢Hi, DBEES), 6191-6.99 (m, 4H), 7.35-7.48

2
én: 163K§pﬁ§ﬂ'ﬁi OB 32,94 Ho).

(

(3%

(2, 4- D| chl or ophenyl )chroman 6 ol ,

g 2 @E@% gh%ﬁilormn ag-ﬁg#rlox%gpyndmA -yl]-amine

Met h WB@OQ Yz dei NS Q) o 1.99 (m 1H) 2.16 (m, 1H), 2.69 (m, 1H),
ésﬁ’sé *ES\ﬁQ %pagﬁnl’i{? *Sffm(%niﬁ PY.2 HA: @hesydealt, diBn?.27-6135 (m,

anone | ] ”
S T he e A ST S, Branor Sy, § VO3

-di hydrobenzo [ 1, 4] dioxin-6-0l, 6-Phenyl-5,6,7,

8-
tetrah%/ldieoglapht hal en- 2- ol ,

5-Chloropyridinyloxy derivatives
5-Chloro-2-(2-phenylchroman-6-yloxy)pyridine

2-Phenylchroman-6-ol (500 mg) was dissolved in dry DMF (5 ml) under
nitrogen. Potassium fert-butoxide (270 mg) was added in to a sloution and the
resulting mixture was stirred for 30 minutes. 2,5-Dichloropyridine was added and the
mixture was stirred at 120°C for 2,5 hours. The reaction mixture was allowed to cool
to room temperature and 1 M HCl-solution was added and it was extracted with ethyl
acetate. The combined organic phases were washed with water and saturated NaCl-
solution and dried. The raw product was passed silica gel column using heptane-
ethyl acetate (3:1) as an eluant and then recrystallised 2-propanol. 'H NMR (300
MHz, de-DMSO) &: 8.19 (4, 1H, J 2.6 Hz), 7.92 (dd, 1H, 8.8, 2.6 Hz), 7.47-7.34 (m,
5H), 7.02 (d, 1H, J 8.8 Hz) 6.92-6.87 (m, 3H), 5.12 (dd, 1H, J 10.0, 2.1 Hz), 2.97 (m,
1H), 2.73 (m, 1H), 2.17 (m, 1H), 2.01 (m, 1H).

2—[2-(3-(5-Chloropyridin—Z-yloxy)phenyl)chroman—6-yloxy]-5- chloropyridine
was obtained in a same manner by using 200 mol-% of 2,5-dichloropyridine and



6- Hydr oxy- 2- phenyl - 3, 4- di hydr o- 2H napht hal en- 1-one, 35
2- Phenyl - 2, 3-di hydr obenzo[ 1, 4] oxat hi i n-6-o0l,

wW@2{03/06190r ophenyl ) chr oman- 7- ol , WO 2004/ 063 19HCT/F12004/000011
PCT/ F12004/ 000011 93 3-Phenyl chronman-7-ol,

6- Hydr oxyfl avone, 2-Phenylindan-5-ol, there can be
obtained: 5 92

5- Chl oro- 2-[ 2- (4-fl uorophenyl ) chroman- 6- yl oxy] pyri di ne
s?al%olg el 214 FidiBsRTARG - b1 AR DAL RTINS 09 5:

8.22 (@1H, J@r@ﬂn)e Sy19) @nHE e B2k kT {ddy 1 ig] R, 2.6 Hz), 7.92 (dd,
gq% 6189 24 2r 4@ 311 F 1. 9e1Hphengd, LEh T Oreeiz)p7 2R ogey 1Y 7i13-

?le:ﬁmo?H) 5.920d¢ BEAT 424H7) G ph8h i 25 3k {dd. yI_Foxy riyrl Hz),

10

15

20

25

30

35

@y 12p)[ 24 1H), 1.99 (m, 1H)
25193?% llJlg)r opt{g&nﬁl )C)LI‘ oﬁa&;l 6- )yl oxy(]n:)yrl di ne,

5-Chl oro-2-[2-(2, 6-di fl uorophenyl) chroi nan- 62/I ﬁ/ Yr
i di neUsing the same procedure as described above for 5- Chloro-2-(2-phény’

g}frﬂ@aﬁﬁo ylég#)é}/ﬁcﬁge 'bgl't %ég%{&@ﬁﬁ%ly)cﬁfﬁ}ﬁ)ﬁﬁ&oﬁby | oxy] pyri

5-di fIWbmeny onao®ly| oxy] pyri di ne, 15

f G“'%’f(?ﬂ%oJ;o%hé@ynchfd‘rMm-eﬁet hyl phenyl ) chr oman- 6- yl oxy
pyri
5- Chl %T(%F@qrqpl(emlaﬂ}r?m%ﬁdﬁet hyl phenyl ) chr oman- 6- yl oxy

1 pyri gl QTDlﬂuorophenyl)chroman—6 -ol,

]Sp)C/:IrW: g(g,ézl)%ﬂ%ogophenylﬁilgo fé Hpr ophenyl ) chr oman- 6- yl oxy

5- Chl @K@S@{@o(@he@lmm%) chr oman- 6- yl oxy] pyri di ne

; -6-0l,
5- Chl Or(z 6?@0{?%%1%0%0 an 0}chr oman- 6- yl oxy] pyri di ne
. 202-(3 4-D1ﬂuoropheny1)chroman— -0

_5;] gh' 91(8;52Dl Rt phénflichrshapbeny! ) chr oman- 6-yl oxy] pyrid
| ) .

5- Chl 8r@-TriffupremethyBhenhshsaert 8han- 6- yl oxy] pyri di ne,
5- Chl or(@- ﬁxﬂi&rélﬁemylphbrgmemohﬁm-ohan- 6-yl oxy] pyri di ne,
2’ ChI (%f‘ﬁ?]?:}[”i? é}ltlgmp ﬂ)%ﬁl%%’alnléz-gf oman- 6-yl oxy] pyri din
- met hyL(szIﬁbmphm}h)chmmnﬁé-yl oxy) pyri di ne, 25

5- I @hlé?olpﬂ k’]fOtl]lgﬁl[@' {17 yl oxy) pyridine, 6-(5

- Chl oro enyl chr oman- 4- one,
7- (5- ZG’rEpl}WIGPhﬁHZDWQWI} 2lphenyl chr oman- 4- one,

6- ( 5- G308 RRphEhycRrotAXs-bt, 3- met hyl - 2- phenyl chr oman- 4

“one 2-(4-Ethylphenyl)chroman-6-ol,
2-(3-Methoxyphenyl)chroman-6-ol,
3-Methyl-2-phenylchroman-6-ol,
2-phenylchroman-7-ol,
6-hydroxyflavanone,
7-hydroxyflavanone,
6-Hydroxy-3-methyl-2-phenylchroman-4-one,
2-Phenyl-2,3-dihydrobenzo[1,4]dioxin-6-0l,
6-Phenyl-5,6,7,8-tetrahydronaphthalen-2-ol,
6-Hydroxy-2-phenyl-3,4-dihydro-2H-naphthalen-1-one,
2-Phenyl-2,3-dihydrobenzo[1,4]oxathiin-6-0l,
3-(3-Fluorophenyl)chroman-7-ol,
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5- Chl or o- 2- ( 2- phenyl - 2, 3-di hydr obenzo[
1, 4] di oxi n- 6-yl oxy) pyri di ne, 30

oxy) pyridine, 6-(5

- Chl or opyri di n- 2-yl oxy) - 2- phenyl - 3, 4-di hydr o- 2H napht h
al en-1-one, 5 -Chloro-2-(2-9henyl-2, 3 -dihydrob enzo
[ 1,4] ox athiin-6 -yloxy)pyridine,

5- Chloro 2-[3-(3-fluorophenyl)chroman-7-yl oxy] pyri di ne

, %}1 1o - pnﬁnyl chroman- 7-yl oxy) pyri di ne, 35
6- ( 5- pyridi n-2-yl oxy) - 2- phenylchrone 4- one,
5- Chl @ d@wﬁ

a¥¥€nyl i ndan- 5-yl oxy) pyri di ne,
respezll)h 1dan©c2004/ 063191 PCT/ F12004/ 000011 94

e 6 tidine derivatives 5
2- (21%W§ﬁ§P@ﬁ E%HF%6 yl oxy) pyri di ne
2-(2- Phenylchronan 6-yl oxy) pyri di ne was obtained in a
sane [ ah . di
Chl org@-?ﬁ Ilt?a@ ﬁucﬁo%henxl chro a]gl(y }g%}l’]%yn 1n<|3 n Exanpl e
61, bﬁHChﬂQIp’rQab?l @gﬂlzorgp e@b’BﬂF@W@ﬁ rY B?FSHBY%f
2-chl er | N 1)438ms.-y1 8 8.13
(dd, ?Cﬁl?#ﬁ[zn@ﬂwo%iWY) dgy 1 5 , 6.9,
1.9 |-|§jChlqr0z27L27(233zd{ gniqynyl)fhﬁgn%qj py“ nhe 9, 5.1
Hz) , §-Ghorod-[2LH, 4dlf&oﬁoﬁﬂaﬁyl)cﬁr(ﬁﬂarﬁ68'ﬁax@ﬂpyr®ﬂ)e 5.11
gd(i? %%hlarﬂgé)[é(%i dffmor%ﬁben%)c%zorﬁgﬂ Gny]gyn&é m 1H),
2-[ 2- 6:Hpupr-fil- @,admmggmnﬁMmum-émmmd@a@y] pyri di
ne ma @00
ol o SR FE R et h??%?g FAE
hydr oﬁﬁiﬂewyl J2 4, OBORH eny ﬁgW‘yﬁﬂ’W 116 - DI\/BO)
%M@ﬁt 2-40- ﬁqffuo%@met% 15h h&niaa 6 9!m>xy]1a|yh1dme4
ke Gl i,
(ddd 5 (ihlpmsZ (%ﬁélu%oléetbﬁlf ¢ ) opan-GyloxyIpyHging, |
7 30 Gcbhléidrzqz -(3-5hlbig-4- fﬁwﬁt@hém(l)chrd)maﬂﬁyﬁ}xyfgpygﬁ:_rgn
6 89 é‘g@ ’%ﬁ%'[%"’ﬁ]@mf% ‘% ﬁoqn%f'g'g”%’w 2.95 (m
1H), 3-@Eoforp-[24)-chipraphenytichidpan-6-yboymidueg) .
Exanpl l X dgidene 25
4- (2 HQQEF) Eéﬁ%gzﬁgﬁ&bgﬂg Oﬁw¥ég%% %@%%ﬁalned in
a sane- @lalnmez [Ziﬁ&-hromophenyl chroman—6-yloxy pyridine,
> o ey AR e ||
| W
4 chI ér@WFQ 81[%3- qihwwg?“l@ﬁhﬁwnhédgl 9 > 8.43
gdd ; 52@1101]0 é-(&méthﬁ Z‘Bﬂcny]bhrb?nah-@@o(:csr)pygﬂijlnz ?dgs <13H93
m
J 10. ED oyl E&é‘p%ﬁ ﬁg"f’%an' kﬁlo@g‘%‘r% .18 (m
1H), 2-@iChloropyridin-2-yloxy)- 2-phenylchroman—4 one
7-(5-Chloropyridin-2-yloxy)-2-phenylchroman-4-one,
6-(5-Chloropyridin—Z—yloxy)—3-methy1-2-phenylchroman—4-one,
5-Ch10ro—2-(2—pheny1—2,3-dihydrobenzo[1,4]dioxin—6—yloxy)pyridine,
5-Chloro-2—(6-pheny1—5,6,7,8-tetrahydronaphthalen—2—yloxy)pyridine,
6-(5-Chloropyridin—Z-yloxy)-2-phenyl-3,4-dihydro-2H—naphthalen-1-one,
S-Chloro-2—(2-phenyl-2,3-dihydrobenzo[1,4]oxathiin—6-yloxy)pyridine,
5-Chloro-2-[3-(3-fluorophenyl)chroman-7-yloxylpyridine,
5-Chloro-2-(3-phenylchroman-7-yloxy)pyridine,
6-(5-Chloropyridin-2-yloxy)-2-phenylchromen-4-one,
5-Chloro-2-(2-phenylindan-5-yloxy)pyridine, respectively.

-5, 6, 7, 8-t et rahydr onapht hed BRE2204y000011



30 (m 1H). Exanple 64. 6-Nicotinam de derivatives 35
6- ( 2- Phenyl chr oman- 6- yl oxy) nicoti nam de WD

wQe4oms191 PCT/ F12004/ 000011 95 PCT/F12004/000011
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6- ( 2- Phenyl chr oman- 6-yl oxy) ni coti nanm de was obt ai ned
in a sanme manner than

5- Chl or 0- 2- ( 2- phenyl chr oman-&t yl oxy) pyridine in

Exanpl e 61, but replacing 2,5-dichloropyridine with
6- chl oroni coti nam de. 1H NWVR (400 MHz, d6- DMSO) 6:
8.61 (d, 1H, J 2.4 Hz), 8.23 (dd, 1H, J 8.7, 2.4 Hz),

8.00 (bs, , 7.47-7.32 (m 6 5 7.01 (d, 1H, J 8.7
Hz) , mm%ﬁ (m 3H), 5(13 (5?1 1H, J 8(2 1.9 Hz),
3H)00 1 Bridid derivatiéds (M 1H), 2.17 (m 1H), 2.02 (m

6- (2-[ 3- (5- Car banoyl pyri di n- 2-yl oxy) phenyl | phenyl chrom

an- 6- Y\ DRignylileohbmarlciey)pailicot ai ned in a same manner

by using 200 nol - % of 6-chl oronicotin- 10 am de and
starting from 2-(3-hydroxyphenyl)chroman-6-ol. 1H N

(400 MA@-PheBAIMBOM-§-yI8xOByr{dine was ob;talzemnﬂamesme&n an 5-

rd-2%2%he offiaf %6-{18%y) }Ilﬂimél e 61 HB)t refladidig 2, 5.
gjgﬁorgp%mie?ﬁ;%ﬁr%% it %ﬂ‘l\iﬁ ¢ wa-%}\@é) P13 (@
%ﬁ) y sﬁ $5 }H? 7. Q)H(ddh THT8125.9, 7.9%%5s), 7.457.30H, 5%‘1),1%03 @i, 15,
3609, ﬁ@)ﬂz)66g§% \15s Yo g%? @é§"6 & G 2 5 {100 08 1M 22

?IH?Q Sﬁmmmﬂ)s 223161 (H), 21H) (m, 2202 0in(mi HT). 1.99 (m
Exanpl e .

C[6-(2- Phenyl chr oman- 6- yl oxy) pyri di n- et hyl

hydr oQ#[BQB-|(ﬂmdlﬂ-a-ylnxsdp]aengbplmpn@n-6oyloxy]pyn ine was 0 tame ina

Qb ERARA BRI RoM POV Kb ST NAThIPSHARR 7o) 71(5

ded dro S
lhadmmphﬁﬂsd)@@mp@ﬁ qio! EENATR (40 Sﬁﬁyfﬁ)‘% 00 fla, 18,741,
fleﬂ{&)t NG (@i EEITes. WSO HRS, IMBeRCdddo 1 HAT BoUT S, 1 ARy 7.81 (ddd,

S S S ST, TN R B P SR o
Wash (R ceT)at oakd,nel, wis hHZY) 6%SNAOH sb8.6 20 689¢6.86 (m, 3H), 5.15

K@ﬂi‘%@lrﬁe 2%@% hy1H) 3981A! e 19k, 88), 7106 (m, 1H).

C[6-(2- phenyl chr oman- 6-yl oxy) pyri di n- 3-
yl ] met Y was obtained via treatnent with

-e tion. 1H NMR (400 MHz, d6-DVSO 8: 8.29
(bs, M-PI@nzhclv@maliﬁ)ylo&y)gﬂyﬂé@e 1H, J 8.5 Hz),
7.47-7.34 (m 5H), 7.03 (d, 1H J 8.5 Hz), 6.89-6.86

(m 3';{)—(Z-Phenyl éhqom:!drlil- -}‘f{oxy)-pyn }rie veraisoo%ta(iﬁ'gd 1?1'_a|) same manner than
5-Chloro-2-(2-phenylchroman-6-yloxy)pyridine in Example 61, but replacing 2,5-
dichloropyridine with 4-chloropyridine. '"H NMR (400 MHz, de-DMSO) &: 8.43 (dd,
2H, J 4.8, 1.5 Hz), 7.47-7.33 (m, 5H), 6.98-6.93 (m, 3H), 6.88 (dd, 2H, 7438,1,5
Hz), 5.14 (dd, 1H, J 10.2, 2.2 Hz), 2.99 (m, 1H), 2.75 (m, 1H), 2.18 (m, 1H), 2.01
(m, 1H).

Example 64.
6-Nicotinamide derivatives

6-(2-Phenylchroman-6-yloxy) nicotinamide
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30 2.94 (m 1H), 2.70 (m 1H), 2.19 (m 1H), 2.00 (m
1H). Exanpl e 66.
wWoRmOEBIDE [ 6- ( 2- phenyl chr oman- 6-yl oxy) pyri di n- BEey/Fred4opoo11
] amne 35 a)
(6-Chl oropyridin-3-yl met hyl ) di met hyl am ne WO
2004/ 063191 PCT/ F12004/ 0000195 96
2- Chl or o-5- (chl or onet hyl ) pyridine (500 ng) was
dlssolved in ethanol (7,0 m). dinethylanm ne (0,83

s o SRR A0 AR 8 SR e
Vi HOBioET 2 AF PP HBBRET GOR LH B GTINBE b DiEP g
Q@d(?dhlaflﬁi)yhhﬁhe Mﬂﬁ@uﬁl(o)fﬁnxddﬂmgmMSlfﬂﬂMR@mmm usms?) 5:
o

45 g BG40 50550 187
8.02 (Hz)H, J8.2 Hz),53.926R6 (&, 3H), (531,3 @dH I, b§.2, 1.9 z) 3.00 (m, 1H),
% }nE%I) %I’f anpfﬁjwl(ﬁ%om 6-yl oxy) pyri di n- 3-yl net hy
Di met hyl -[ 6- ( 2- phenyl chr ormn 6 yI oxy) pyri di n- 3-yl net hy
| ] am p&)wags. (E'ﬁ?a?ﬁd’ ISHenylchroman- -yloxy)

5- Chl oro-2-( 2- Ichroman
micatpamaidg PSR P &CPRG nzan@e :gff %%PQ?/%@ Qiplfronicotin-
@B €U e g o 3(3-Mydxﬁimhleﬁﬁ)dmmaﬁ -amlne. 1H NMR

(40 Wiyt . Gxista 03 k. B0 24

3), 8.57 Qul, (H, J 816, 2.3 E)48.28 Ydd, 18, 5 8052 dddz), 8493 (bs, 11571),28 00 (bs,

iﬂéeﬁ%g ¢, ﬁfi 7. %‘I%ﬁgﬁs ?ﬁ}( 4 G Oép]%%@ @EMELY).7 o), 7.5,

G 170. .24 B A, 7% BABBT 1 6oy Pl CREnT O L4 TFLriob KA. 6.93-
%S%ﬁ&% r%ﬁ &) 7 0a, G, qfsoﬁH%Ptzlsﬂ" ()?n ,aend. n@(rﬁyiﬂ)esztz@r(m 1H), 1.99

|cot|n|c acid was di ssolved in
8% hHhol  and concentrated hydrochlorlc acid (3,0 nl)
was added. The reaction m xture was refluxed for 5
hours . 25 and_net hanol was renoved in vacuum Ethyl
aceta@@gﬂﬁﬂ ed and the resulting solution was
was he d-[6i-(hPsaylchaimeah-6-gthxyypybidoad-ytmesthylanging hydiechloride
water and brine. 1H NWR (400 MHz,) S: 8.92 (d 1H J

2.1 Hz 8.32 (dd, 1H, J 8.4, 21HZ 7.70 (d
8.4 Hz 1to 3scg@t1qrgof Q}@-Phgxqub;oman— -yloxy) nicotinamide (100 mg) in dry

Grfhi gﬂi‘ ﬁﬂ)’%ﬁ@&&ﬁ& rdr&wbils@% yaluﬁurp@ﬂudﬁaxfé ﬂqF doBleay0,6 ml, 1.0 M
T 2 ul L onan eg %eddt)ég n Co b goo?ing?o the room
oIk Thaq s WS MY oy ehp B

Etelﬁbérﬁfu@e 2M BqRemnyibse ke ﬁ&ibdﬁm}ill‘(]{@\)vas/wa@brmd in vacuum. The

m1x¥[ﬁ!3 %va(ss :Ilﬂade afkahne with 50 % NaOH-solution and extracted with ethyl

acetate and dried. The hydrochloride of C-[6-(2-phenylchroman-6-yloxy)pyridin-3-

ylJmethylamine was obtained via treatment with HCL-ether solution. '"H NMR (400

MHz, ds-DMSO) &: 8.29 (bs, 3H), 8.21 (s, 1H), 7.95 (d, 1H, J 8.5 Hz), 7.47-7.34 (m,

5H), 7.03 (d, 1H, J 8.5 Hz), 6.89-6.86 (m, 3H), 5.13 (d, 1H, J 8.4 Hz), 4.00 (m, 2H),

2.94 (m, 1H), 2.70 (m, 1H), 2.19 (m, 1H), 2.00 (m, 1H).

Example 66.
Dimethyl-[6-(2-phenylchroman-6-yloxy)pyridin-3-ylmethyljamine

a) (6-Chloropyridin-3-ylmethyl)dimethylamine



repl acing 2,5-dichloropyridine with 6-chloronicotinic
acid nethyl ester. 1H NWVR 35 (400 WHz, CDCl1l3) S. 8.70

W@ 2004063190 2.4 Hz), 8.29 (dd, 1H, J 8.6, 2.4 HeQT/FI2004/000011
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7.47-7.32 WO 2004/ 063191 PCT/ F12004/ 000011 97 (m

5H), 7.07 (d, 1H, J 8.6 Hz), 6.96-6.88 (m 3H), 5.14
(d, 1H, J 10.0 Hz), 3.85 (s,963H), 2.97 (m 111), 2.74
(m 1H), 2.18 (m 1H), 2.01 (m 1H). Exanple 68. 5

6- (2- Phenyl chroman- 6-yl oxy) nicotinic acid

6- (2- fﬁ,&ggb %Wcﬁﬁ?ﬂngch?ﬂbwn 6@ righivfes AE61vERR0eHAL (7,0

wat er . pot assi ur?émég 821(1 )
0l énmtbsdezameﬁ%%mhé& % mrf‘éhqneé)@rﬂ PREFSSHIGGFF o041 mg
fv@fe' é&ﬁ@t? aﬁcpﬂhf @esﬁltﬁ@%ﬁituréwa@ tfeﬂéﬁteﬂ Ifcb’i'gl 5 hours.ofifter evaboration of
enper at ur e s adjusted to
%@%@ﬂn‘f’?‘tﬁ]ﬁ wes ?’fﬁjﬂa BEQ\Q%raiqB %Irﬁlxgﬁ%w@ﬁ 8)%19%0%?(1%&1@ ethyl acetate.
P BOVIRI (460 BTG E,-DMSOY 88311, 1RYR2(G369), Ws(dgm@ﬁ&;)z 23
5
%@173471@ gﬁ 12%2')}@83 Qg(s( gﬁﬁgﬂ fl‘*m&@ 7.04 (d( 1H J

86I—|Z)695686(m3H) 5.14 (dd, 1H, J 10.0, 2.2

(Hzm) 1‘&5]Sgﬂéi@g%Tpggfgéﬁﬂgﬂ‘ﬂan%@loxs%pﬁdlﬁmylﬁi&h yIRnBde

6-Ni cotinonitrile derivatives
6- (2- Phenyl chr oman- 6-yl oxy) ni cotinonitrile 20

6r ézarﬁgg&lél Le &%nﬁcﬁfoﬁi@ﬁ)@ybﬁy)p@ﬂmmﬂ- i/IngethndFamine was
i
Rraprisd asd ?Cﬁg%ifﬂ f é@ﬁﬁ‘h 62 W%‘%é@%%’r“&ﬂ?’é"’%p xdé%%
ERImpri 19 b@@fbp;l@n@‘z ,2-dighiheroyyritimeowsh (Gcbllor(myudlr}- -
orQ | .
gﬁﬁﬁﬁ}?}bﬁ%‘%ﬁvﬁa&l}lﬁow (4004i?, AOChY 57863 “S%F? {238 y 65
PSR AR R g R AR S

wggg&@gﬁztggg@yﬁ@lmﬁg@z ld ?fﬂg@ ”H'I) 232;3*(s 1H),

glﬁs(n(dal)a&p(r&ﬁi)24r|z) 7.47-7.34 (in, 5H) 7.17
(d, 1H, J 8.8 Hz) 6.96-6.87 (m 3H), 5.14 (dd, 1H, J

10.1, 2.2 Hz 2.99 (m 1H, 2.73 1H), 2.18
1H), E.E@Blw_aﬁ-lrl) . 6S " (m 11 (m
{ 2- [ 36(@-IheayiomphiadiGydxyhioyiicphaimethyhestaran- 6- yl oxy}

nicotinonitrile 30 was obtained in a sane manner by

usi ng 200 nol - % of 6-Chloronicotinonitrile and

st art iahG- Glﬂ«zmn@d(lmcnyldrme&bﬂr?é‘wyl )chroman-6-ol . 1H NMVR

(400|\/Hz d6-DMSO) 8: 8.66 (d, 1H, J 2.2 Hz), 8.64

(d, 1H, 2.3 Hz), 833(dd , J 8.6, 2.3.Hz), 8.2

( dd, 61(1;hlog)ng:oyln102acgi @29 g yiag éls§qlvec€1|q mgtlzia}n(g a.p&fonc.;négted
drol:hlornl, a21d8(3 fdzrh1) vVasZtaded a‘he tdatdion mhiRGre Wak reflbixedo 5 hours

1qq)d nget@angl }5@5 ren%avggl m H}g _tllgbl gc?eﬁzgt% %'_Qideﬂ_%n%is%aé %:Eultmg

(slutibbwas2vddhed with $afirated sodlum bicarbonate solution, water and brine. H

NMR (400 MHz,) &: 8.92 (d, 1H, J 2.1 Hz), 8.32 (dd, 1H, J 8.4, 2.1 Hz), 7.70 (d, 1H,

J 8.4 Hz), 3.90 (s, 3H).
b) 6-(2-Phenylchroman-6-yloxy) nicotinic acid methyl ester

6-(2-Phenylchroman-6-yloxy) nicotinic acid methyl ester was prepared as
described for 5-Chloro-2-(2-phenylchroman-6-yloxy)pyridine in Example 61, but
replacing 2,5-dichloropyridine with 6-chloronicotinic acid methyl ester. '"H NMR
(400 MHz, CDCl3) 8: 8.70 (d, 1H, J 2.4 Hz), 8.29 (dd, 1H, J 8.6, 2.4 Hz), 7.47-7.32
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3-(2- Phenyl chr oman- 6- yl oxy) pyri di ne

wQ2m@heesabrhr oman- 6-ol (598 ng), 3-bronopyri di NECT/BR004/000011
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ng), potassium5 hydroxide (322 ng) and potassium

i odide were placed in a flask with dry DVSO (10 nl).
The reaction m xture was sti@fed at 120C for 3,5
hours. After cooling to room tenperature 1M

HC - sol uti on was added and the m xture was extracted

Ay sEREALEE ) D), e-62F o SLRRGL ST ot 385 ¢
4D, DO . bHM 204 @l D, 2.18 (m, 111, 01 G, 10D
3- (2- Phenyl chr oman- 6-yl oxy) pyridine 10 was purified by

col um_chr ogr aphy using heptane -ethyl acetate as
an eI@&EﬂHﬁga& NMR (400 MHz, d6-CDCl13 + MeOH) S: 8.31

(s, 1li)R-BheddichebiyaniddylokyBnibotirlic 8ciiz) , 7.45-7.25 (m
7H), 6.87 (d, 1H, J 8.6 Hz), 6.83 (dd, 1HJ86 2.6
Hz), 6.81 (d, 1H J 2.6 Hz), 5.07 (dd, 1H,
2.3 I—Iz6}(2-mlmlcbmma11|-§-y103y)wgcm‘tmc aipl (2@ mg),ormterﬂ.@ ml) ethanol
ézjnglprsﬁdﬁ)otg&um ﬁg%%@d% Q&f‘é %@é{ﬁ% Akl Fﬂ?@@éﬁlﬁ% fhbdturé¥9as
s of for [

pefluxqd fir 2, 5210prsxA;fteg;o ng teyroom %e,mggiat %\g P wag aﬁsusteg to pH
xgﬁlgﬁ icBnceXitrhd h9drochl6He acifland GeQYhite phetipitatSmas Ziternd. 'H

SR PR eSO 2d2 12 (Ca B parThals farasas fig e

Q{ 6)2.4 Hap, T&NAd (ini, AE),17cpr @ EH 58 ATHDP6IBAGBEG oLl 514 (4,
band; 7o WY £), SAR8 et 155, 2.58%46; 18), 2.17 (m, 1H), 2.01 (m, 1H).

Example 69.
6-Nicotinonitrile derivatives

6-(2-Phenylchroman-6-yloxy)nicotinonitrile

6-(2-Phenylchroman-6-yloxy)nicotinonitrile was prepared as described for 5-
nitro-2-(2-phenylchroman-6-yloxy)pyridine in example 1 (b) using 500 mg of 2-
phenylchroman-6-ol and replacing 2-chloro-5-nitropyridine by 337 mg of 6-chloro-
nicotinonitrile. The product was purified by column chromatography using heptane-
ethyl acetate as an eluant and then crystallised from 2-propanol. 'H NMR (400 MHz,
ds-DMSO) &: 8.65 (d, 1H, J 2.4 Hz), 8.28 (dd, 1H, 8.8, 2.4 Hz), 7.47-7.34 (m, 5H),
7.17 (4, 1H, J 8.8 Hz) 6.96-6.87 (m, 3H), 5.14 (dd, 1H, J 10.1, 2.2 Hz), 2.99 (m, 1H),
2.73 (m, 1H), 2.18 (m, 1H), 2.00 (m, 1H).

6- {2-[3-(5-Cyanopyridin-2-yloxy)-phenyl]chroman-6-yloxy} nicotinonitrile
was obtained in a same manner by using 200 mol-% of 6-Chloronicotinonitrile and
starting from 2-(3-hydroxyphenyl)chroman-6-ol. '"H NMR (400 MHz, d¢-DMSO) &:
8.66 (d, 1H, J 2.2 Hz), 8.64 (d, 1H, J 2.3 Hz), 8.33 (dd, 1H, J 8.6, 2.3 Hz), 8.28 (dd,
1H, J 8.7, 2.2 Hz), 7.50 (, 1H, J 7.8 Hz), 7.38 (d, 1H, J 7.8 Hz), 7.28, (s, 1H), 7.26
(d, 1H, 8.6 Hz), 7.19-7.16 (m, 2H), 6.97-6.88 (m, 2H), 5.18 (d, 1H, J 8.3 Hz), 2.97
(m, 1H), 2.74 (m, 1H), 2.22 (m, 1H), 2.01 (m, 1H).



and Yis -CH2-, -C(O- or CHOR10)- (in forrmula Il) or
-CH (in formula |I); 15 R2 and R3 are independently H,

wo ome6HbKyl , | ower al koxy, -NO2, hal ogen, - QFGI/FR@H/000011

10

15

benzyl oxy or a group of forrmula (I1la) N OR4 (llia)
20 R1 is H CN, hal ogen, -CONH2, -COOR15, -CH2NR15R18,
NHC(O) R5, NHCH2R5, NHR20, NR2AR22, NHC(NH) NHCH3 or,
in case the conpound is of fornula (Il) wherein the
optional double bond exists or in case R2 or R3 is
benzyl pxympRI702 gr oup of formula (Ma) or in case the
pyri di f for r (Il') is attached to
t he oxgg%%hﬁ%é%rpwa%' 35)5‘%“‘@ $osition, Rl can aI S0

be NC2 NR16R17; 25 R4 is H -NO, hal ogen,

@f&&f@é@%ﬁ%ﬁ%@ﬁ%&wﬁ“{%ﬁ%&%& Potfﬁ%um

REyerXIdb k322 mgbarnd nofassignwiodide wege plabed inta@askvidedyd?M§O (10

Tﬁbere&ftf?)ﬂﬁ‘m%@iﬁé Kk bﬁ'&ged zﬁfl ZB@dJ @&%"'5 h&IFs. N4 fRPEboling to room
h{e oxy or carboxyal k the al kyl port| Qn

ssebléxomaséédw fmﬁi t@@ DUEYFSVAS Gareied wit
S aicﬁrdr&ﬂetham THR oMLY F0MEE Sktidels Wére wishaQD®{th 1aVIIHOL-

an Hh‘gg St TR ih 19 R 75’?&%"1\?%&% %fl@tlgfﬁf OLIO %YWY)pyndme
10/ay\pu1$ﬁé\l [0 ccﬂiﬂnn @Imnaﬁbﬁﬂ.}my SR, heftane —6thyl R@tatcsasi—hlmluant 'H

S5 i G P PO .1,

al714)5+721’7'r(rp,h7d{1)yt5 8718, B0 &161 3a6dé IHdTe%)én%léﬁiﬂ)Wﬁldﬂ 1H,J
| ov&iT,ak by ldd, 11, 7 10.1, 2.3 Hz), 2.98 (m, 1H), 2.78 (m, 1H), 2.23 (m, 1H), 2.12

(m, 1H).



R12 is Hor lower alkyl; R13 is H, alkylsulfonyl or
acyl; Rl4 is H -0OH -COOR15; R15 is H or |ower

w@bkdoye3120 R16 and R17 are independently H, acBCT/FI2004/000011
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20

25

al kyl sul fonyl, -C(S)NHR18 or -C(ONHR18; R18 is H or
lower alkyl; R19 is Hor -CH R20 is a pyridinyl
group optionally substituted 99th a NO2 group; 25 R21
and R22 are | ower al kyl; and pharmaceutically
acceptable salts and esters thereof. 2. A conpound
accordepgnto claiml1 wherein RLis -NHC(OR5, X is O,
Yis CH2 and Z is CHR12. 30 3. A conpound accordi ng
to claim2 wherein Zis CH2 and R5 is al kyl
subst i 1. Eeaponntlk of fodmslaEtart(llent s sel ected fromthe
group consi sting of hal ogen, WO 2004/ 063191
PCT/ F12004/ 000011 101 am no and hydroxy, or
car boxal kyl, in which the alk{ portion is optionally
substityed with 1-3 substituenps~sel ected fromthe

‘ sting of hal ogengr, @ and hydroxyl

the fol FowRag 3

5 R19 R11 R19 4. A conpound hgd O
claim1l wheretn R 9 benzyl o%w ¥~ gro f
formula (Eda) ® R4(11laf\ 15 A conpound accoryji ngN
to claim4 wherein R4 is . 6. A conpound accor
to claim4 or 5\/\,here|nRI s N2 15 7. A 1
phar maceut i cal @onposi ti onRLonpri sing a corffbund of
claim1 together wth a pharmaceutically acceptable
carrier

wherein

X is ~O-, -CH,- or -C(O)-;

Z is —CHR ;- or valence bond;

Y is -CH,-, -C(O)-, CH(OR13)-, -O-, -S-;

provided that in case Z is a valence bond, Y is not C(O);

the dashed line represents an optional double bond in which case Z is —CR»-
and Y is

-CHj,-, -C(O)- or CH(OR¢)- (in formula II) or

-CH- (in formula I);

R; and R; are independently H, lower alkyl, lower alkoxy, -NO;, halogen,
-CF3;, -OH, benzyloxy or a group of formula (IlIa)

N

N
/O@R‘t (lla)

R; is H, CN, halogen, -CONH,, -COOR;s, -CH,NR;5R;5, NHC(O)Rs,
NHCH;Rs, NHR 9, NR21R2,, NHC(NH)NHCH; or, in case the compound is of
formula (IT) wherein the optional double bond exists or in case R; or R3 is benzyloxy
or a group of formula (Illa) or in case the pyridine ring of formula (I) or (II) is
attached to the oxygen atom in 3-, 4- or 5-position, R; can also be -NO; or NRsR7;

R4 is H, -NO,, CN, halogen, -CONH;, -COOR s, -CH2NR15R 18, -NR16R17,
-NHC(O)R5 or -NHC(NH)NHCH3;



8. A nmethod for inhibiting Na /Ca2+ exchange mechani sm
inacell, 20 conprising admnistering to a subject in
wmemd/osiier eof a therapeutically effective anoR@I/FRH04800011

conpound of claiml. 9. A nethod for treating
arrhythm as, conprising admnistering to a subject in
need thereof a therapeutical I'W0effective anount of a
compound of claim 1.

R;is alkyl substituted with 1-3 substituents selected from the group consisting
of halogen, amino and hydroxy, or carboxyalkyl, in which the alkyl portion is
optionally substituted with 1-3 substituents selected from the group consisting of
halogen, amino and hydroxyl, -CHR¢NR7Rs or one of the following groups:

R10

AOUS

10 Wis Nor CH;
Qis CHRy4, NRy, S or O;
R¢is H or lower alkyl;
R7 and Rg are independently H, acyl, lower alkyl or lower hydroxyalkyl;
Ry is H, lower alkyl or phenyl;
15 Rjo and R;; are independently H or lower alkyl;
Ry is H or lower alkyl;
Ry3 is H, alkylsulfonyl or acyl;
R14 is H, -OH, -COOR15;
Risis Hor lower alkyl;
20 Ri6 and Ry7 are independently H, acyl, alkylsulfonyl, -C(S)NHR 3 or
-C(O)NHRs;
Rjsis H or lower alkyl;
Rigois H or -OH;
Ryois a pyridinyl group optionally substituted with a -NO, group;
25 R, and Ry, are lower alkyl;
and pharmaceutically acceptable salts and esters thereof.

2. A compound according to claim 1 wherein R, is -NHC(O)Rs, Xis O, Y is
CH; and Z is CHR ;.
30
3. A compound according to claim 2 wherein Z is CH; and Rs is alkyl
substituted with 1-3 substituents selected from the group consisting of halogen,
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amino and hydroxy, or carboxyalkyl, in which the alkyl portion is optionally
substituted with 1-3 substituents selected from the group consisting of halogen,
amino and hydroxyl, -CHRgNR7R;z or one of the following groups:

R1

0
PR T~ U
5 Rie T Rie NRy \Q WJ

4. A compound according to claim 1 wherein R; or Rj is a benzyloxy or a

group of formula (IIla)
N\
-0 {jm (llla)
=
10
5. A compound according to claim 4 wherein R4 is NO,.
6. A compound according to claim 4 or 5 wherein R; is NO,
15

7. A pharmaceutical composition comprising a compound of claim 1 together
with a pharmaceutically acceptable carrier.

8. A method for inhibiting Na"/Ca?* exchange mechanism in a cell,
20  comprising administering to a subject in need thereof a therapeutically effective
amount of a compound of claim 1.

9. A method for treating arrhythmias, comprising administering to a subject in
need thereof a therapeutically effective amount of a compound of claim 1.



