WO 03/ 006452 PCT/ FI1 02/00621 1 New conpounds, which are potent inhibitors
of Na+ / Ca 2+ exchange nechanismand are useful in the treatnent of

ar r hyt hmwe 03/0d@shni cal field The present invention rel at ®STIRO2T9621

t herapeutically active conmpounds and pharnmaceutically acceptable salts and
esters thereof. The invention also reltates to pharnmaceutical conpositions
cont ai ni ng these corrpounds as active ingredients. The 10 corrpounds of the

i nvent i Ny cBiisy r'PbFeO ét&r.mﬁ&e%rwvwgéxgﬁﬁg& kgound
of the 'eﬁé!%%'f q R 8 hm?ﬁ anismi1s one o I on transport
nmechani sns ‘? F ? concent rati on of sodium and cal ciumi ons

in the cells. Corrpounds V\/m ch sel ectively inhibit Na+/ Ca2+ exchange
mechani sm and t hereby prevent overload of Ca2+ in cells are regarded
useful in preventing the cell injury mechanismof cardiac mnuscle and the
| i ke after ischem a and reperfusion. Such conpounds are useful in the
treatnment of ischemc heart diseases, ischem c cerebral diseases, ischemc
renal 26 di seasdschmeblifigld he protection of cells during thronbolytic
therapy, angioplasty, bypass operation of coronary artery or organ

transpl antation _and arrhythm as. = Conpounds ca a | e of inhibi Na+/ Ca2+
exchange syst em1h§PESBRGAYREQR relpigst h@‘iap@“% Y ACYySteRHPO |ain ations WO
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of the invention

n_found,that co und a(1) are
particul arl aﬁﬁﬁcgﬁ?caﬁ]gﬂnp?%\ﬁ’%}s (CQPRITE gse cﬁgﬁ’?n@ic a%t“% 1#510 er%‘gg#s%f‘%nd are
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PCT/ FI 02/ 00621 2 The conpounds of the present invention have a structure

represented by forrmula (1): RB R2 -Oy X0
Background of the invention

Na'/Ca®* exchange mechanism is one of the ion transport mechanisms that re-
15  gulate the concentration of sodium and calcium ions in the cells. Compounds which
selectively inhibit Na*/Ca®* exchange mechanism and thereby prevent overload of
Ca®*in cells are regarded useful in preventing the cell injury mechanism of cardiac
muscle and the like after ischemia and reperfusion. Such compounds are useful in the
treatment of ischemic heartﬁdiseases, ischemic cerebral diseases, ischemic renal
20 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,
25 JP 11049752 and JP 11302235.

Summary of the invention

It has now been found that compounds of formula (I) are particularly potent
30  inhibitors of Na'/Ca*" exchange mechanism and are particularly useful in the
treatment of arrhythmias.



ZYRL whereinb5 Xis -0-, -CH2- or -C(O-; Zis -CHR9- or valence bond; Y
is -CHR-, -C(O-, CHORIO-, -CH(NR11R12)-, -0-, -S-, -S(O- or -S(02)-
provi ded wuoais/ooeusease Z is a valence bond, Y is not C(O; Hdmwriome&kzd | i ne
represents an optional double bond in which case Zis -CR9- 10 and Y is
-CH, C(OR10)- or -C(NR11R12)-; Rl is -(CH2)nNR4R7 or one of the follow ng
groups: HN,-RI6 HUN CH2 NJ R \RRI5 RS nisi-4, R2 and R3 are

i ndependently H, |ower alkyl, |ower al koxy, -NO2, halogen, -CF3, -OH,
-NHR8 or -COCH, 15 R4 and R7 are independently H, |ower alkyl or |ower
hydroxyal kyl, el 'c@m ﬂd@Wth &sevtinveniod haveNrRn@ture Erestfited by- NO2

- NR14R19, CF3 0£ - 8 O R8 and R16 are independently H or acyl,
RO is H or Pe @y kyI 20 Rl ois H alkylsulfonyl or acyl; WD 03/ 006452
PCT/ FI 02/ 00621 3 R11 and R12 are independently H, |ower alkyl or acyl,

R,
R
i ‘Q(X (1
9SSk
\Y \
R,
wherein
S X is -O-, -CH;- or -C(O)-;

Z is -CHRy- or valence bond;

Y is -CH,-, -C(0)-, CH(OR()-, -CH(NR ;1R )-, -O-, -S-, -S(0)- or —=S(O»)-

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 -CRo-
10 and Y is -CH-, C(OR)- or -C(NR;;R}2 )-;

R, is -(CH2),NR4R7 or one of the following groups:

HN/ 16
H
N | Nx
— CH;— j R
2 \N _
Ris Rs

nisl -4,
R; and R; are independently H, lower alkyl, lower alkoxy, -NO;, halogen,
-CF;, -OH, -NHR; or -COOH,
15 R4 and R; are independently H, lower alkyl or lower hydroxyalkyl,
Rsis H, lower alkoxy, -CF3, -NH; or -CN,
Rg1s -NO;, -NR 4R 9, -CF3 or

0
Ris
—N
Rig
o)

Rg and R are independently H or acyl,
Ry is H or lower alkyl,
20 Ry is H, alkylsulfonyl or acyl;



R13 and R18 are independently H or -OR20, R14 and R19 are independently H,
acyl, alkylsulfonyl, C(S)NHRL7 or C(ONHR17, 5 R15 is Hor NH2, R17 is H
or | ower wbloglog645R20 is H or acyl, and pharnmaceutical |y aecepi@iieisal ts
and esters thereof. 10 In one class of preferred conpounds and
pharmaceutically acceptable salts and esters thereof are conpounds of
formula R3 R21 (Ib) Y Rwherein R,3R2, R3, X, Y and Z are as defined
above. In another class of 15 preferred conpounds and pharmaceutically
acceptabl e salts and esters thereof are conpounds of fornula (1), wherein
X is 0, and Z aRq, ahd B, afeHadepehdentif® Newercdliagd or adyl, pref erred conpounds and

phar maceutical |y acceptabl.e.salts..a esters thereof are conpounds of
formula (1), V\hizr‘%?‘r}ﬁi 8flielﬁflep§ﬂ%en2y?€°r- %9’ and Y is CHOH 20 In one

subcl ass of pr eRes arglR e erepodepesdantist Hp aeylalkdsulfanal, IG(SREERptaibl e salts and
esters ther @):))Nﬁk‘? conpounds of fornmula (1) wherein RL is one of the

fol | owi ng (gr ups _'11|NC Rls NI ~ R6 R15 R5 WD 03/006452 PCT/ FI 02/ 00621 4

I n anot Ber subcRasis ther WHaf err ed conpounds are conpounds, wherein R6 is
-NO2 or -NR14R1§.17i|S|H@r1g{;V@ka% this subclass R14 and R19 are independently
H, acyl or al ki{ s_ulg{:o]g%cll R15 and R16 is preferably Hand R5 is H or |ower
al koxy. 5 In oné2e§BcPa®¥0f preferred conpounds are conpounds, wherein R2
and R3 are i ndepéphkeniateutichlty adoeptatge saltskind estersehérsoft he pref erred hal ogen.
In one class of preferred conpounds are conpounds wherein n = 2. R4 and R7

10
In one class of preferred compounds and pharmaceutically acceptable salts

and esters thereof are compounds of formula

X (Ib)

~y o~ R
wherein Ry, Ry, Rs, X, Y and Z are as defined above. In another class of
15  preferred compounds and pharmaceutically acceptable salts and esters thereof are
compounds of formula (I), wherein X is O, and Z and Y is -CH;-. In another class of
preferred compounds and pharmaceutically acceptable salts and esters thereof are
compounds of formula (I), wherein X is O, and Z is -CH;- and Y is CHOH.

20 In one subclass of preferred compounds and pharmaceutically acceptable salts

and esters thereof are compounds of formula (I) wherein R, is one of the following

groups

HN/R16



are preferably nmethyl. 10 The present invention also provides a

phar maceuti cal conposition conprising a conpound of forrmula (1) together
wi th a phaiomwaoessi cal |y acceptabl e carrier. The present i me@&mraoameeXiurt her
provi des a nmethod for inhibiting Nat/Ca2+ 15 exchange nechanismin a cell,
conprising admnistering to a subject in need thereof a therapeutically
ef fective amount of a conpound of form#la (1). The present invention
further provides a nethod for preventing overload of Ca 2+ ions in cells,
conprising admnistering to a subject in need thereof a 20 therapeutically
?f f eﬁt i ve anounin gfotifer cataasd b€ pefferfedrcotipauds)are ddigpquinds,evtier¢in Rglid i on

urt her proyides thod for treati ar t hm . C rj shn

admi ni st er i 295'@“2%8] glﬁgrPHp ﬂé@&f ?Hg?sesog%aq%[&@dﬁgllﬂct%ggﬁe?ﬂ}éﬁf 3 ve
anount of ar abyjsolfowy10R,sfand By ia pdfyrablg 3] Brd Bf isd&eclowst alkoxyf t he dr awi ngs
FIG 1 shows the antiarrhythmc effects of the conpound of Exanple 27 on

ouabai n-i nduced aftercontractions in guinea-pig isolated pa]gzifl | ary muscl es.
30 FI G 52 shows In pree subeiasy efipyefaed campands argicompeurdsniybenstn s andBampl e 67 on

ouabai n- i ngucedeAhl&iFATbF BAbEANElubAnd 1 tReBreRirtdilaR)gahed papillary nuscl es.
35 WD 03/ 006452 PCT/ FI'02/ 0062 5 Detail ed description of the invention The
conpounds of the invention can be prepared from correspondi ng phenol
derivatives (Il )nonhelagiof pRerrdBcompourddsaard coinpounds hesaiimn =% Rdehd Red above.
R3 R2 X (I Ie) P_!ﬁﬁ\?Y ﬁ‘a’ 5 The syntheses are shown in Schene 1, wherein
formula (1P B9l eq as

10

The present invention also provides a pharmaceutical composition comprising

a compound of formula (I) together with a pharmaceutically acceptable carrier.

The present invention further provides a method for inhibiting Na'/Ca®*
15  exchange mechanism in a cell, comprising administering to a subject in need thereof

a therapeutically effective amount of a compound of formula (I).

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

20 therapeutically effective amount of a compound of formula (I).

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

amount of a compound of formula (I).

25
Brief description of the drawings
FIG. 1 shows the antiarrhythmic effects of the compound of Example 27 on
ouabain-induced aftercontractions in guinea-pig isolated papillary muscles.
30

FIG. 2 shows the antiarrhythmic effects of the compound of Example 67 on
ouabain-induced aftercontractions in guinea-pig isolated papillary muscles.

35



Ar-OH (Il), and R4, R5, R6, R7, R15 and R16 are the sane as defined above,
and Hal neans hal ogen. 10 Conpounds of formula (11) can be reacted with
1- chl or o-woOnBOO@bENZENne derivatives to result in nitropheadsyoaoeaaounds
(10), which in turn by hydrogena- tion gives phenyl am ne derivatives (11).
5-Ni tropyridin-2-yloxy derivatives (12) are obtained by reactions with
2-chloro-5-nitropyridine. 15 2-Oxynet hyl inmidazoline derivatives (14) can
be synt hesi sed from phenol derivatives (lI1) via cyano nmethyl ether (13),
which is converted to imdazoline (14) by a known nethod (e.g. J. Med.
Chem 1994, 37( D)ailed désttiption kiKY adleflifon derivatives (16) are obtained via
correspondi ng hal oal koxy derivatives (15) by reaction with sodium azide.
Azides (16) are converted to am nes (17) by reaction 20 with

tri phenyl-an ne. TRe c&npedridy oéthernyeatibnxan beprepaed frem ot8ypadmgaibendlned by

L _' _ _ _
chi or 1 de. - SR EELE PERETR A S H N st e bR Syt on

nmesyl ation etc. produces conpounds of fornula (24), as shown by Schene 2.
25 WD 03/ 0064583 PCT/ FI 02/ 00621 6 O'N+.O NH2 HNR16 Ar'O1 \ _ Ar' OA' Ol
\ RI5/ R5 R15 BR15 / R5 (10) (11) (11b) O-N+.O C R5 R4 KOH, K R6
Cl ~~N~R7 - F%,r R4 Ar-OHCI N\ R6 (1 g) R7 Cs2C3B (Il1) KF Ar~O N Cl

(12) Hal~ 121 \ X (I
[T o
Y%

The syntheses are shown in Scheme 1, wherein formula (II) is abbreviated as
Ar-OH (II), and Ry, Rs, R, R7, Rys and Ry are the same as defined above, and Hal

means halogen.

10 Compounds of formula (I) can be reacted with 1-chloro-2-nitrobenzene
derivatives to result in nitrophenoxy compounds (10), which in turn by hydrogena-
tion gives phenylamine derivatives (11). 5-Nitropyridin-2-yloxy derivatives (12) are
obtained by reactions with 2-chloro-5-nitropyridine.

15 2-Oxymethyl imidazoline derivatives (14) can be synthesised from phenol
derivatives (II) via cyano methyl ether (13), which is converted to imidazoline (14)
by a known method (e.g. J. Med. Chem. 1994, 37(12), 1874). Alkoxyazide
derivatives (16) are obtained via corresponding haloalkoxy derivatives (15) by
reaction with sodium azide. Azides (16) are converted to amines (17) by reaction

20  with triphenylamine. 2-(Dimethylamino)ethoxy derivatives (18) are obtained by
direct reactions of phenols of formula (IT) with 2-(dimethylamino)ethyl chloride.

The reduction of nitropyridines (22) followed by acylation, mesylation etc. produces
compounds of formula (24), as shown by Scheme 2.
25



CS2CB Cs2CB Ar""O--(w n ,Ha' ON Ar' (15) (13) 1) HCQ NaN3 2)
diethylamne ArlIITOMN3 (16) Ar Ov N (14) H Ph3P, HROA 'O NH2 n (17)
SCHEME 1. Wo30864806452 PCT/ FI 02/ 00621 7 Ar-O Ar-O Ar-O @dTN¥I0R®d2ct | on \
NO- NH2 - N\H p R14 (22) (23) (24) SCHEME 2. 5 As shown in the

foll owi ng Schene 3, wherein R2 and R3 are the sane as defined above, 6-
and 7- hydroxyfl avane derivatives (2) afe obtained fromcorres- ponding

fl avanones (1) by C enmmensen reduction. 6- and 7-hydroxyfl avanones (1) are
comercially avail abl e or can be synthesised by nmethods described in the 10

literature, e. J.O{)rg Chem, 1960, 25, 1247-9 and J. Og. Ch 1958,
23, 1159-61 orXag described later in Sgheme 5. O OH O emmengen R3\ O
R3 O
0] O
Ar/o Ar” Ar”
—_— -
R15 R5 R15 R5 R15 R5
(10) (11) (11b)
Oy, +O
N
Cl
R5
Ra KOH, K | X
R6
0 R4 o>y o N X
AN < Ar—OH - = [ re
(18) R7 Cs,CO,4 (IN) A g
Cl (12)
Hal/(/\)n\Hal \——EN
o Hal N
A~ \(\/)f Ar/OJ
(15) (13)
1) HCI
l NaN; 2) diethylamine

0 N N
Ar” \Mf 3 o \/D
7~
Ar

N

(18 M

Ph,P, H,0

Ar/O\F/)n/NHZ

(17)

SCHEME 1.



/1 R2 R (1) (2) SCHEME 3. 15 The foll ow ng Schene 4, wherein R2 and R3
are the sane as defined above, describes the synthesis of 2-phenyl

i ndan- 5- oW® (3@pe45€ondensat i on of p- ani sal dehyde (3) w th sdrstiorvesad phenyl
acetic acid (4) gives mxture of cis-and trans-isoners of the
corresponding acrylic acid (5). After hydrogenation and intranol ecul ar
Friedel- 20 Crafts reaction carbonyl functionality of 1-indanones (7) can
be reduced by O emmensen reduction. Finally nethoxy indane (8) is refluxed
in concentrated hydrobromc acid to obtain 2-phenyl indan-5-ols (9). WO
03/ 006452 PCT/FIQE#QD621 8 CH3 R2A®H{CH3 R3 O O OHAr+CCH (4) R2 (3) |

Ac20, TEA R3 (5) H2, GEB, O 1) SOCIZUOOHN | /\ 2)
AlCl3, CHCl2 R2 /(7)\(6) C'ﬁ, CHB 2 OR/HRy O/ OR3 R3
(8) (9) —/\EO —/"NH, —/NH

/ /

o} R14

(22) (23) (24)
SCHEME 2.
5

As shown in the following Scheme 3, wherein R; and Rj are the same as
defined above, 6- and 7-hydroxyflavane derivatives (2) are obtained from corres-
ponding flavanones (1) by Clemmensen reduction. 6- and 7-hydroxyflavanones (1)
are commercially available or can be synthesised by methods described in the

10  literature, e.g. J. Org Chem., 1960, 25, 1247-9 and J. Org. Chem., 1958, 23, 1159-61

or as described later in Scheme 5.

0]

O OH Clemmensen =

R2 R2
(1) (2)

SCHEME 3.

o
O

15
The following Scheme 4, wherein R; and Rj are the same as defined above,
describes the synthesis of 2-phenyl indan-5-ols (9). Condensation of p-anisaldehyde
(3) with substituted phenyl acetic acid (4) gives mixture of cis-and trans-isomers of
the corresponding acrylic acid (5). After hydrogenation and intramolecular Friedel-
20  Crafts reaction carbonyl functionality of 1-indanones (7) can be reduced by
Clemmensen reduction. Finally methoxy indane (8) is refluxed in concentrated

hydrobromic acid to obtain 2-phenyl indan-5-ols (9).



SCHEME 4 5 6- Hydr oxyfl avanone derivatives can be synthesised as shown in
Scheme 5. 2", 5" -Di hydroxyacet ophenone or correspondi ng propi ophenone is
condensedwmmhomapproprl ate benzal dehyde resulting in a mpdanme/@b2idesi red
6- hydr oxyf | avanone (36) and the correspondi ng chal cone (35). The chal cone
can be cyclised to flavanone. WO 03/006452 PCT/FI02/00621 9 0 O R2~O
Na" O1 pRpPR OH RBR~pNHM R HRBO RO OHR3 HO R3 (35) (36) HO
SCHEME 5 5 2-Phenyl chroman-4, 6-di ol derivatives (37) are obtained from
correspondi ng 6-hydroxyflavanones (36) by reduction as shown in Schene 6.
These diol deriveH,- ves carebe reduceégfé;qther |nto 6- hydr oxyf | avanes
(38). 0 H R905- RO OH 090(37) {_|36) R3 Et3SiH, TFA

RO OH R2 O (38) \©\R3®/\Hﬁ
} @) P R2
(3) | Ac,0, TEA O R3

H,, Pd/C

o=0

CH CH
[ ? R2  4ysocl, [

O
- O 0
- R2
R3
(7) (6)

R3
Clemmensen
G
‘ Rz A R3
(8) (9)
SCHEME 4
5 6-Hydroxyflavanone derivatives can be synthesised as shown in Scheme 5.

2’,5’-Dihydroxyacetophenone or corresponding propiophenone is condensed with
appropriate benzaldehyde resulting in a mixture of desired 6-hydroxyflavanone (36)
and the corresponding chalcone (35). The chalcone can be cyclised to flavanone.



R3 10 SCHEME 6 As shown in the follow ng Schene 7, the

4- am no- 2- phenyl chromanol 15 derivatives (19) can be synthesised from

cor r espondiong/obésayanones (1) via hydroxy-2 WO 03/ 006452 P@UIAIGZI0eD621 10
phenyl chr oman- 4- one oxi nes (20). Reduction of oxine derivative gives

4- am no- 2- phenyl chromanol s (21) which can be al kyl ated or acyl ated by
common met hods. 4- Hydroxy-2-phenyl chr @manol derivatives can be treated by
simlar nmethods. 5 R2 R2 NH20H*HCI, OKOH, EtOH O R3 OGHA R3 OH 0 (1)
HORN (20) TICl4, NaBHM R2 2 00 R3/ R3 41 OHI OHR12 I~NI R11 (19)
NH2 (21) SCHEME 7 10 The foll owi ng Schene 8, wherein R2 and R3 are the
sane as defined above, describes the synthesis gf 7-hydroxyisofl avones
(29) and 7-hydroxyi sofl avans (30). Acylation of [|[3-net hoxyphenol with
substitutegd,pheny|| acetic acids gives the corres->gopgi ng
2- hydr oxydeoxyher i
formate to

catal ytic k8K X
PCT/ FI 02/ 00621
o
RQ\)D/OH
HO
SCHEME 5
5
2-Phenylchroman-4,6-diol derivatives (37) are obtained from corresponding
6-hydroxyflavanones (36) by reduction as shown in Scheme 6. These diol derivati-
ves can be reduced further into 6-hydroxyflavanes (38).
o) OH
R9 OH R9 OH
R2 O BH,THF  R2 O
0] —_— O
[ (e
R3 (36) R3
Et,SiH, TFA
R9 OH
o
(J °
(38)
R3
10

SCHEME 6

As shown in the following Scheme 7, the 4-amino-2-phenylchromanol
15  derivatives (19) can be synthesised from corresponding flavanones (1) via hydroxy-2-



COOHOH/O\ \ + RR BF3 EE200H O/ R3 R2 (25) (26) O R3 piperidine
(27) CH(CEt)3 pyridine HOOOOHBr OR2 OR2 (29) R3 (28 R3 Pd/C
EtOH H2 Woo3loo@sR2 (30) R3 SCHEME 8. 5 The foll owi ng Schremari@/@esicr i bes
t he synthesis of 2-phenyl -2, 3-di hydro- enzo[ 1, 4] oxathiin-6-0ol (34). The
reaction of 2-nercaptobenzene-1,4-diol wth styrene epoxide in the
presence of base gives sulfide (33). TH¢ ring closure with an acid ion
exchanger affords 2-phenyl -2, 3-di hydrobenzo[ 1, 4] oxat hiin-6-ol (34). WO
03/ 006452 PCT/FI 02/00621 12 0\ OHK2COOHOH / +R2 ~~ HO S R3 HO S R2
(31) (32) phenylchroman-4-one oximes (20). Reduction of oxime derivative gives 4-amino-2-

phenylchromanols (21) which can be alkylated or acylated by common methods. 4-
Hydroxy-2-phenylchromanol derivatives can be treated by similar methods.

5
R2 R2
NH,OH*HCI,
- 0 KOH, EtOH . 0
o (1) ! (20)
HO
TiCl,,
NaBH,
R2 R2
R3 ° R3 ©
Ao —— e
(21)
N. 19 NH
R127 "R11 (19) 2
SCHEME 7
10 The following Scheme 8, wherein R, and R; are the same as defined above,

describes the synthesis of 7-hydroxyisoflavones (29) and 7-hydroxyisoflavans (30).

Acylation of 3-methoxyphenol with substituted phenyl acetic acids gives the corres-

ponding 2-hydroxydeoxybenzoins (27) which can be cyclised with triethylorto-

formate to yield isoflavones (28). Deprotection with hydrobromic acid and catalytic
15  hydrogenation gives 7-hydroxyisoflavans (30).



(33) RB R R3 H+ O Anberlyst 15 HO/ S (34) SCHEME 9. 5 The foll ow ng
Schene 10 describes the synthesis of 6-phenyl-5,6,7, 8-

t et r ahydreonsphédsal en- 2-ol (41) and PCT/F102/00621

6- hydr oxy- 2- phenyl - 3, 4- di hydr o- 2H napht hal en- 1-one (40). Pd-catal yzed
a-arylation of 6-nethoxy-1-tetral one gives 6-nethoxy-2-

phenyl - 3, 4- di hydr o- 2H napht hal en- 1-one1{39) which after denethyl ation | eads
to the phenolic conpound (40). 10 R2 0 0 RR Pd(OAc)2 / R3 jg | t-BuX
Br R3toluene OO (39 HB r R R2 Ett3SiHO \ \ TFA\ \ R3 R3 HO HO
(41) (40 SCHEME 10 WO 03/cux®452 PCT/ FI 02/ 00621 13 The fol |l owm ng Schene
(11), wherein and R3 [are the sane as defined above,

0 OH
\ ry BFSELO O
(I) R3 R2
(25) o]
(26) <

piperidine (27)
CH(OEY),
pyridine

SCHEME 8.

5 The following Scheme 9 describes the synthesis of 2-phenyl-2,3-dihydro-
enzo[ 1,4]oxathiin-6-ol (34). The reaction of 2-mercaptobenzene-1,4-diol with styrene
epoxide in the presence of base gives sulfide (33). The ring closure with an acid ion
exchanger affords 2-phenyl-2,3-dihydrobenzo[1,4]oxathiin-6-ol (34).



describes the synthesis of 2,3-dihydro-2-phenyl-benzo[ 1, 4] di oxi n-6-0ls
(45). After protecting hydroxyl groups of 2,5-di hydroxyacetophenone this
ket one resorangasz with peracids and gives a phenol after Poydu@iopeilts. The
phenol is condensed with a 5 hal oketone and after reduction and renoval of
protection groups the hydroxyphenol (44) is cyclised to a

2, 3-di hydr o- 2- phenyl - benzo[ 1, 4] - di oxi n13-0l (45). WO 03/ 006452
PCT/ FI 02/ 00621 14 OO0 OHRX OR HORO [ -Y OOR NaCH HO OR ORO RO/
OB RBR OOH OOROCR R3 | NBH4 R3ilD \ R2 RO/ R2Z RO/ (42

(43) H2, PA/ICOHO OH R3 O Anbe@lyst 15 O)O HO/ R3/ R2Z R2 (44)
(45) SCHEME 11 5 V\D 3/ 09[4A52 P | E /qugl OH OH
+ R2
HO
(31) (32) (33)

Amberlyst 15 /@[
(34)

SCHEME 9.

5 The following Scheme 10 describes the synthesis of 6-phenyl-5,6,7,8-
tetrahydro-naphthalen-2-ol (41) and 6-hydroxy-2-phenyl-3,4-dihydro-2H-naphthalen-
1-one (40). Pd-catalyzed o-arylation of 6-methoxy-1-tetralone gives 6-methoxy-2-
phenyl-3,4-dihydro-2 H-naphthalen-1-one (39) which after demethylation leads to the

phenolic compound (40).
10

R2

o
RZ " py(oAc),/ R3
+ %
~o Br R3  toluene
(39

HB

r
R2
R2 o
Et,SiH
TFA
O‘ 7y =
HO
(40

(41)

SCHEME 10



15 Salts and esters of the conpounds, when applicable, nay be prepared by
known net hods. Physiol ogically acceptable salts are useful as active

medi camrenw® 03/0banpl es are the salts with inorganic aci ds RICH0OBE®621
hydrochl ori ¢ acid, hydrobromic acid or nitric acid, and salts with organic
aci ds such as net hanesulfonic acid, citric 5 acid or tartaric acid.
Physi ol ogi cal | y acceptable esters are #so useful as active medicanents.
Exanpl es are the esters with aliphatic or aromatic acids such as acetic
acid or with aliphatic or aromatic al cohols. The term "al kyl" as enpl oyed
herein by itsel fThefolRswiR@Bthepie @MY whereigRO R R Darenld ssiesaskiefihedsaboab ght |

branched and cycl jzed chain L.cals,of up.to rho t , referably
1to 7 car %W%F%%,SYWBE%‘S %ﬁ%?‘gﬂ‘ﬁ%z'f{‘?‘%@?e i@éﬁ%‘&%@‘ﬁsg "%%%m "| ower
al kyl " as opoqtainghylienxgl grobys oftselihydroxgacefpphenant this &ttoae regrrangesi ncl udes
straight, : | i j LG I ably 1 to
3, et pr SROFSERIE Ay Y e PRSI ol bs Lohlns BB P ki
and | owér dklojetoneendiaféss redustiprand rpmoysl qfprotegtionygeeyng|the hydsgxyphgadpy| |~

i sopropyl, atiykyclik&d foa bsatdihydr_eqnﬁnehykwﬁé[qpqnﬁoslin-sttﬂyﬁ _cycl ohexyl,
octyl, decyl andydodecyl I ncludi ng the various branched chain isoners
thereof. The term "al koxy" as enployed herein by itself or as part of

anot her group 20 includes an al kyl group as defined above |linked to an
oxygen atom The term "acyl" as enployed herein by itself or as part of
anot her group refers to an al kyl carbonyl or al kenyl carbonyl group, the

al kyl and al kenyl groups being defined above. 25 Conpounds of the
invention may be administered to a patient in therapeuti- cally effective
anounts which range usually from about 0.05 to 200 ng, preferably 0.1 to
100 ng, nore preferably 0.5 to 50, ng per day dependi ng on the age, weight,
condition of the patient, admnistration route and the Na+/ Ca2+ exchange

i nhi bitor 30 used. The conpounds of the invention can be fornulated into
dosage forns using the principles known in the art. It can be given to a
patient as such or in conbination wth suitable pharmaceutical excipients
in the formof tablets, granules, capsules, suppositories, enulsions,
suspensi ons or solutions. Choosing suitable ingredients for the
conposition is a routine for those of ordinary skill in the art. It is

evi dent that



35 suitable carriers, solvents, gel form ng ingredients, dispersion formng
ingredients, antioxidants, colours, sweeteners, wetting conpounds and

ot her i ngwedBmem4s2 normal |y WO 03/ 006452 PCT/ FI 02/ 00621 1@Cwgwat/doselt hi s
field of technol ogy may be al so used. The conpositions containing the
active conmpound can be given enterally or parenterally, the oral route
being the preferred way. The contents14f the active conpound in the
conposition is fromabout 0.5 to 100 % preferably fromabout 0.5 to about
20 % per weight of the total 5 conposition. EXPERI MENTS The effects of

t he conpounds of the invention were tested on ouabai n-induced 10
arrhythmas in guinea-pig papillary nuscles. Methods CGuinea-pig papillary
muscl es were nmounged into horizontal nuscle cuvetde. A 15 hook connected
to force transduc@r was ?%gached t o _anot her end o qg cle. Muscle
preparations wer 11y pace®at 1 Hz wit ¢ 38 mul ation via
pl ati num el ect r odes di fied Tyrode sol ution was us
muscl e preparat HOAS*The conposition of the TyrR@e %06l uti on was the
following (mMM: Nadl 135, Mgd 2 x 6H20 1, 1 5, Cad2 x 2H20 2, NaHCO3
15, Na2HPO4 x 2H20 1, and 20 gl ucose 10. e Tyrode sol ution was gassed

wi th carbogen (95% 02, 5% C02) toset Hat 7.4. Experinents were carried
out at 37 C. Acquisition and anal ys¥S of twitch tensions with Action
Potential and Force Measurenent stem (ACFO v1.0, Fision Ltd, Finland).
25 Inhibition of ouabain-indyeéd arrhythm as Quabai n by bl ocki ng of

sodi um pot assi um ATPase i ncrease intracellular sodiumwhich is changed for
calciumvia NCX. Increased intracellular calciumis |eading to overload of

sar copl asmi ¢ r et R} and spoptgneous cal ciQ @8e 30 from SR
i nduci ng del ayedy pl ari zat i Equi val for DADS in force
signal is afterc®@Taéti ons (ACs) which are seenr@ nt aneous tw tches

after the pacing controlled twi tch. sThe conpounds of the invention del ayed
appear ance and decreased anplitude 5 of aftercontractions. As shown in
Figure 1, the title conmpound é@ 7, at 30

R2

0 OH
o) OR o) OR
R3 NaBH, _ g :©/
R2 RO R2 RO
(42) (43)
H,, Pd/C
OH o) OH
© OH Amberlyst 15 D/
R3 — o)
R2 HO
R2
(44) (45)
SCHEME 11



M concentration, del ayed appearance [38 7.5 mn vs vehicle: 25 8.9 mn
(mean WD 03/006452 PCT/ FI 02/00621 17 SD), p=0.013, n=5] and decreased
maxi num awpl a3tooeks2 of aftercontractions #1 (74 16 ng vs \pefrroz06443 54
ng, p=0.008, One-way ANOVA followed by LSD, n=5). As shown in Figure 2,
the title conmpound of Exanple 67, at 10 M decreased maxi mum anplitude of
aftercontractions #1 (88 20 ng vs vehi&le: 143 54 ny, 5 p=0.027, n=5).
EXAMPLES: 10 Exanple 1: 5-Nitro-2-(2-phenyl chroman-6-yl oxy)pyridine a)

2- phenyl chroman-6-0l 15 Zinc (5,4 g, 83,2 mol), nercury (I1) chloride (340
ng), concentr at gglts Ms%ftﬁ@b&ﬁd@dé&v&nmbph@lbtb nalyde prepaeediiyxed at room

t t f te

o Hyar oxyt KDSRBHENEE. Ho I yie bl 4 IR RERARE mecicaments,

acetic aci Exadplesiaje the oaltsemitln mbganfwydrd@gmh sthy@rqchbpr](cgicgl hydrpbremic wat er (2
m). The reagtdq &p@‘aéh“{rﬁ s‘ﬁﬁ§w§tﬁ k‘%ﬁ)ﬁ%dacid%rsuéh J@n%ﬂﬁéulf&iﬁ: %Eldcél&ic' ng 20

into roomterrper Xt ure was tered he filtrate
was ext Pactaeid OrmrtahﬂC@FNyPh}éﬁeféP%W@ly @h@t@&wtﬁéére(ﬂlij‘a‘f’ﬁe@l Ia&%’r‘@ wer e washed

W th satur %e‘?ﬁcanﬂﬁﬁcﬁarﬁﬂ%y&ﬂe% es?éi‘@%tl’i"ahﬂldﬁ@t&lb.roaﬁlﬁlcfhlbid@@u&bl dshacbla2SO4. The

2- phenylchronan 6- ol was purifi col utm chr omat ogr aphy usi ng
hept ane- et [#§1d o Fathaliphatic ql)af%@a%ac Oéﬁa 'H NMR (400 MHz, d6-DVBO) 6:
8.78 (s, 1H), 7.43-7.31 (m 5H), 6.63 (d, 25|HJ86Hz)651(dd 1H, J

8.6, 2.9 Hz), 6,48 (d,, 4, 2 Hz), 2.89
(ddd, 1H, J -161%° te%’f kyg a eﬁ?j“’yeg%’?“?%‘agseﬁfd as%’l‘ih fga“f’%h% %‘“ﬁ’s 3 H)
2.10 (rmp | ik§lyudes bOth s(tlmght benchid and cyclized chain radicals of up to 18 carbon atoms,

I '
vas added P18 E0Ro Lt oo gr e PR o d e R T e (57

m). After abioil'rasienepleyed heesdn by ltﬁ’dyf ehagPart of arothergroymincludes tiiagites

2- chl or o- 5ypdchePyid @cﬁ@ed(ciaaﬁl ra8italdds1 as7l qﬂefef'élbe/ T ebaact:mnpmfefame onas
stirred for. a further

ours a co n
t enper at ur & Cfﬂ?\ﬂnﬁorpﬁdsﬁﬁ)‘%ﬁte?‘%p]ﬁ%&’ il}f‘oaéi@d %1?‘1‘71 aﬁﬁyif‘%}déle %Spgéilvreact ed
wi th etibyl 1aces methyl, By, 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
20 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.

25

Compounds of the invention may be administered to a patient in therapeuti-
cally effective amounts which range usually from about 0.05 to 200 mg, preferably
0.1 to 100 mg, more preferably 0.5 to 50, mg per day depending on the age, weight,
condition of the patient, administration route and the Na'/Ca®* exchange inhibitor

30 used. The compounds of the invention can be formulated into dosage forms using the
principles known in the art. It can be given to a patient as such or in combination
with suitable pharmaceutical excipients in the form of tablets, granules, capsules,
suppositories, emulsions, suspensions or solutions. Choosing suitable ingredients for
the composition is a routine for those of ordinary skill in the art. It is evident that

35 suitable carriers, solvents, gel forming ingredients, dispersion forming ingredients,
antioxidants, colours, sweeteners, wetting compounds and other ingredients normally



conbi ned organic |ayers were washed with water then with saturated

NaCl -sol ution and dried with Na2S04.

5- Ni t r o- 2w23pbe@sy| chr oman- 6- yl oxy) - pyri di ne was WO 03/ 00@€TA102/00621
PCT/ FI 02/ 00621 18 recrystallised from acetone- 2-propanol (1:5). 1H NMR
(400 MHz, d6-DMSO) 8: 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, J169.2 Hz), 7.00-6.89 (m 3H), 5.15
(dd, 1H, J 10.1, 2.2 Hz), 2.99 (ddd, 1H, J -16.8, 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). 5 Exanple 2:

Di net hyl [ 2vg&t mhmyierméiqeaﬂroﬁygylnmyyde@ﬂdmyds]aar’ﬂihee:ofr‘xpsisitinns:@urmimiagehe( 230 ny)
and an excess of 2-(dinet cetate were
added i nt o %81%% ‘foﬁmoglﬂdtg?‘n %lﬁeénglﬁ%rﬁl %acfglhg{ah?et%&&l dhtéagéﬁ%t %onl trile (5
m ). The r eaefeirahway.Bhercenteats of dfel agiiveicdnppoudd llmth‘?tfpwosmpﬂésrff@@rﬁbwtng t he

solvents, e RRlAls: g;aﬁgnggbua 0.8 BB 2696 pEiEight Sitndhotd et hy!

acetate. Thé conbil ayers were wash wat er and then with
sat ur at 8d Ra@posigen. ut| on and dried with Na2SO4. The
di met hyl [ 2- (2- phenyl chr oman- 6-yl oxy) 15 ethyl]am ne was crystallised from

hept ane. 1H NWR 6-DVBO) 8: 7.43- 7.30 (m 5H) 6.75-6.67 (m 3H),
5.03 (dd, 1H, JE’%@%%I%T , 3.95 (t, 2H, J 5.9 Hz), 2.94 (ddd, 1H, J

-16.7, 10.9, 5.8 Hz), 269(ddd 1H, J -16.7, 5.2, 3.3 Hz), 2.58 (t, 2H J

5.9 HZ) 2.13 (mTR%H}cht ?t%e(:gﬁl Eﬂﬂ%dcs) )?%ﬁleh":lﬁ ol whre ﬁstgd on ouabaln-lnduc d

5- Met hoxy- 2- ( 2- Rr oran- enyl am ne rochl ori de

6- (4- MaohomyrhzﬂlmmsrmmtIm%ﬂQP@lmdem oman 25 The 2-phenyl chrorran 6- ol
(500 ng) and 1-chl oro-4-net hoxy-2-nitrobenzene (390 ng) were dissolved in
DMSO (10 m ). Potassi um hydroxi de (230 ng) and potassiumiodide (520 ng)
were added and M@hedSsulting mixture was stirred at 90C for 1 hour. After
cooling it was poured into 1 MHCO-solution (20 m) and extracted wth

30 neut ral and CHUFIE AR LY ARG Raes PUOHEH Ineariary e ber e hson.

Aft er egapook abinegtet] he faod trastiscer as attached to another end of the muscle.

w th et hadgPEI RO piec SRR ATy WG () SyfiERyoRYgl 1 furation
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, KCl 5, CaCl, x 2H,0 2, NaHCO; 15, Na,HPO, x 2H,0 1, and

20  glucose 10. The Tyrode solution was gassed with carbogen (95% O,, 5% CO,) 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).
25 Inhibition of ouabain-induced arrhythmias

Ouabain by blocking of sodium-potassium ATPase increase intracellular
sodium which is changed for calcium via NCX. Increased intracellular calcium is
leading to overload of sarcoplasmic reticulum (SR) and spontaneous calcium release

30 from SR inducing delayed afterpolarizations (DADs). Equivalence for DADs in force
signal is aftercontractions (ACs) which are seen as spontaneous twitches after the

pacing controlled twitch.

The compounds of the invention delayed appearance and decreased amplitude
35 of aftercontractions. As shown in Figure 1, the title compound of Example 27, at 30
pM concentration, delayed appearance [38 £ 7.5 min vs vehicle: 25 + 8.9 min (mean



Hz), 7.45-7.33 (m 6H), 7.28 (dd, 1H, J 9.2 Hz, 3.1 Hz) 7.10 (d, 1H, J 9.2
Hz), 6.86- 6.78 (m 3H), 5.10 (dd, 1H, J 10.0, 1.9 Hz), 3.83 (s, 3H) 2.92

(ddd, 1H WO 0306642 11.2, 35 5.9 Hz), 2.75 (ddd, 1H, J -16.PE&T/Fi0B062 2 Hz)

2.15 (m 1H), 1,97 (m 1H). WO 03/006452 PCT/FI02/00621 19 b)

5- Met hoxy- 2- ( 2- phenyl chr oman- 6- yl oxy) phenyl am ne hydrochl ori de

6- (4- Met hoxy- 2- ni t r ophenoxy) - 2- phenyl chfonan (360 ng) was dissolved ethyl
acetate and 10 % pal | adi um on carbon (90 ng) was added. The reaction 5

m xture was hydrogenated for 2 hours at normal pressure and room

t enper at ur e SPHY, p=0@3 3 tﬂfasr} ahd Héeased makiagh akplitude ofnfleromsiaetions #1r(7¢t hyl

ceetat e T o U e M Fo B SR BSOS ., 5o

(m 5H 6. 8@55 Ashpwn id Fjguré2,8Be (ide cdripound of EBaIHpbe 676 a4 iMddectedsed 8. 9,

2.8 Hz) 5. +(dd, 1H, J
-17.0, 11. htédel‘gr ?}gén&ﬁﬁ%},ﬁ#ﬁﬁ%éég@@ Afﬁk& 1&9 5@1 tTm 1H)
1,97 (m5 1I-ﬂ)=0@>7 Je 4: 2- (2- Phenyl chr oman- 6- yl oxy) et hyl am ne rret hane

sul fonate 15 a) 6-(2-azi doet hoxy)-2-phenyl chroman 2- Phenyl chr oman- 6- ol
(340 nyg), 1-brono-2- chI oroethane (1,25 nl) and cesium carbonate (977 ny)
wer e di ssol ved i tr|Ie (4 mM). The reaction 20 m xture was refl uxed
for 4 hours. After cooIflng into roomtenperature it was poured in 1 M
HCl -sol ution and extracted wi th dichl oronet hane. The conbi ned di chl oro-

met hanggext ract ﬁx\mlﬂey\ashed with water and dried with Na2SO4. The m xture
was passed thraough |ca gI coI umm usi ng et hyl acetate- hexane (1:7) as
an el uant resul2tNH : SVIOXNDYHEN ot i ve. It was dissolved in
DMF (5 m) and 25 sodi um a2| de (214 rrg) was added The reaction m xture was
refluxed for 9u% '{ e mx&ﬂie was filtered. Ethyl acetate was added to
the filtrate and1 PREYIRURA- hed once with 1 M HO -sol ution and then
several tines vvlth water and dried with Na2SO4. The sol vents were

evabor at.ed unde

azi doe?‘ tr?oxy) 2- @%ﬁﬁkg% Wﬁle}l\%rﬁgg%hﬁ)r{d%-@mm S)ncg.ntr%tec}m 7.32 (m 30
5H) 6.78-6. hyg!rO(gmlc ide €),Dml) and watey W@re toxed atzoam tgmperatunefor 45 nypytes) 4. g
Hz), 3.60 (dnd the mixture was decanted. 6-Hydroxyflavanone (1,0 g) was added as a

suspension in a mixture of acetic acid (25 ml), concentrated hydrogen chloride (5,2

ml) and water (2 ml). The reaction mixture was refluxed for 12 hours. After cooling

20  into room temperature, the reaction mixture was filtered and the filtrate was extracted
with ethyl acetate. The combined organic layers were washed with saturated
NaHCO;-solution, then with water and dried with Na,SO,. The 2-phenylchroman-6-
ol was purified by column chromatography using heptane-ethyl acetate (2:1) as an
eluant. '"H NMR (400 MHz, d¢-DMSO) &: 8.78 (s, 1H), 7.43-7.31 (m, 5H), 6.63 (d,

25 1H,J 8.6 Hz) 6.51 (dd, 1H, J 8.6, 2.9 Hz), 6.48 (d, 1H, J 2.9 Hz), 4.98 (dd, 1H, J, 9.9,
2.2 Hz), 2.89 (ddd, 1H, J -16.7, 11.3, 6.1 Hz), 2.63 (ddd, 1H, J -16.7, 5.5, 3.3 Hz)
2.10 (m, 1H), 1.94 (m, 1H).

b) 5-Nitro-2-(2-phenylchroman-6-yloxy)pyridine
30
Potassium fluoride (225 mg) was added into a solution of 2-phenylchroman-
6-ol (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
35 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;SO4. 5-Nitro-2-(2-phenylchroman-6-yloxy)-pyridine was



2H, J 4.8 Hz), 2.95 (ddd, 1H, J -16.8, 11.1, 6.0 Hz), 2.70 (ddd, 1H, J
-16.8, 5.3, 3.3 Hz), 2.4 (m | H, 1.97 (m 1H. b)

2- ( 2- Phenwloodsrooeman - 6- vyl oxy) et hyl am ne net hane sul fonate FETMDB6D06452
PCT/ FI 02/ 00621 20 Tri phenyl phosphi ne (165 ng) and 40 | of water were added
into a solution of 6-(2-azidoethoxy)-2-phenylchroman (155 ng) in
tetrahydrofuran. The resulting nixturé&Bwas stirred for 2 hours at room
tenperature. 2-(2-Phenyl chroman-6-yloxy)- ethylam ne was isolated as its
nmet hane sul fonate salt. 1H NWVR (400 MHz, d6 5 DMSO) 8: 7.91 (bs, 3H),

7.44-7. 32 (Brysflisedfr&haBetéRe-03 ro%f’)ol 15?9?5I{NMR Mdo MH9, &-DMB(J okiz) , 4. 08

(o n, i (G Lo bb 60, 1, 3058 ooty ol 11 o7

1H).  Exan.2Hs), 710)-889 2mPhid) | IShdayigh-Ja-0yl, @:2yHe), .99 (ddd, 1H, J -16.8,

I()2 ghgnS: Eﬁqof’n&#—% W%i?‘é 1?%%:?5?: gﬁga uﬁ?égr(%lo l) 2(223% 1mj) and

chl oroadetonitrile (62 |) were added into a 15 solution of

2- phenyl chr oman&; é 300 ng) in acetonitrile (3 mM). The resulting
m xture was refl uxeop or 6 hours The reaction nm xture was all owed to cool
to room tenper Rimethy 3d(2phenyleghros lory)ethyllamaed and it was extracted

with ethyl acetate. The conbi ned organl c layers were washed with water and
sat urated NaCl-sgl ution and ie t Na2S The_ s

evapor at ed under-SRgLEALRPTRE Qghmagqtag 6’?%"6%% (SR FS eyt SHistide

(2- phemyl chinethadetaté W)ege)ealdedﬁmasolhmndﬂ -DhviRy{chtdmavi--ol (ISODMBG 8:
7.44-7.30 5. 07
(sr 2ty 202 ophily o T Tty S hnigflegnit Rukiftor dmsfuh Bunekscpdple | o

5.0, 3.4 Hzhs salverss, (tlm I'eﬂ_lﬂi)le was @kex(mp in wapr amisexiyp cted with ethyl acetate. The

2- (2- Phenyl & hiaimns:Ba éfa gﬂﬁ&&%&r@a%ﬁ%&r&d%ﬂMtﬁl@aellaeedmr ochl ori de
Dry HO was passe

sol ut1 on %Ij henyl chr oma gH%/A oxy) acet o-
nitrile (279lutign apd dap(éwﬁwNaeWerThm&n Yi[2-64-PRpvH IE%%W whi | e
cool i ngsW tdinyl 1né3Q7a§) @l/RtallieBEbiIARpAh t H BIMR $40VMPR| 8-DVS®) & hR43H yness
af ter forg&{]%(ﬁﬁpoémog‘g%g%ﬁmmiﬁ ) al & (1 A3 P10.67 5 HBY, 55 AT 14 SR, ved 1N

absol ute
2.94 (ddd, 1H, J -16.7, 10.9, 5.8 Hz), 2.69 (ddd, 1H, ] -16.7, 5.2, 3.3 Hz), 2.58 (4,
2H, J 5.9 Hz) 2.13 (m, 1H), 1.96 (m, 1H).

20 Example 3:
5-Methoxy-2-(2-phenyl-chroman-6-yloxy)phenylamine hydrochloride

a) 6-(4-Methoxy-2-nitrophenoxy)-2-phenylchroman

25 The 2-phenylchroman-6-ol (500 mg) and 1-chloro-4-methoxy-2-nitrobenzene
(390 mg) were dissolved in DMSO (10 ml). Potassium hydroxide (230 mg) and
potassium iodide (520 mg) were added and the resulting mixture was stirred at 90°C
for 1 hour. After cooling it was poured in to 1 M HCl-solution (20 ml) and extracted
with dichloromethane. The combined organic layers were washed with water until

30 neutral and then with saturated NaCl-solution and dried with Na,SO4. After evapo-
rating the solvents the 6-(4-Methoxy-2-nitrophenoxy)-2-phenylchroman was obtained
by trituration with methanol. 'H NMR (400 MHz, d¢-DMSO) &: 7.58 (d, 1H, J 3.1
Hz), 7.45-7.33 (m, 6H), 7.28 (dd, 1H, J 9.2 Hz, 3.1 Hz) 7.10 (d, 1H, J 9.2 Hz), 6.86-
6.78 (m, 3H), 5.10 (dd, 1H, J 10.0, 1.9 Hz), 3.83 (s, 3H) 2.92 (ddd, 1H,J -16.9, 11.2,

35 5.9Hz),2.75(ddd, 1H, J -16.9, 7.9, 4.2 Hz) 2.15 (m, 1H), 1,97 (m, 1H).



et hyl ene di am ne was added to the cool ed sol ution. Reaction m xture was
allowed to warmto roomtenperature, evaporated to dryness, dissolved in
di chl or oneiohBrees4dand washed with water. Conbi ned organi c |rayrerie2/wezie dri ed
and treated wth charcoal. 35 The

2- (2- Phenyl chr oman- 6- yl oxynet hyl ) - 4, 5- %bhydro-lH-i m dazol e was isol ated as
its HCO -salt. 1H NVR (d4- MeCH): 7.5.7. (m 5H), 6.85-6.75 (m 3H), 5.01
(d, 1H, WD 03/006452 PCT/FI02/00621 21 J 8.8 Hz), 4.97 (s, 2H), 4.00 (s,
4H), 3.02-2.90 (m 1H), 2.80-2.70 (m 1H, 2.21-2.12 (m 111), 2.05-1.90
(m 1H). (M + =b30B-Mehdo2-Expimgplykcldomsn-6-yloxy)phenylamine hydrochloride

6- (5-Ni tropyridi n-2-yl oxy) - 2- phenyl chr oman- 4- one

6- (5-Ni tropyridi n- rZMyI oxy) - 2- phenyl chr oman- 4- one was prepared as descri bed
for 5-Nitro-2- (2@ @p&hammnwdﬂygfﬁwkhmﬁ@n.(%6<lea)rw%dlﬂqéyedus| ng 200
mg of O NeAiypXIdliauAnen 9, pallddhod @%Mﬂb,m@ﬁvz@\@@d Sthekeionds, 111).
8.64 (d,_ 1H,. 710 J Hz), 7.59 Q 7.31 (d, 1H, ), 7.23
(d, 1H, 58, gnipgyre wgs bsdrewatedlfpﬂ fours atsnor@a TRgSjire %ndgeowdanp%ﬁure 5.3, 12.3
Hz), 2.87 (wid théddilterdbthBough. Celitzand wishadrplith eftiyl deetdie NThe @-}n)mhojdylcﬁ—@yl oxy

phenyl chr onan n - (93Nt I oxXY] r n- 4-one
was preparg% 'éé gﬁ"&%’%’é’g’x&ﬁ) )gmﬁ?%é Ve'aqi&) %e&/%}l i @ydﬁordglz%%{r?%égl? qga yridi ne
Id 2 Ié)l\%g)l e NMB)(‘“]?MI@Z J5OMGOPH: 7A4RRF @X,)&H)éﬁl&héﬂé (m, HHNWg((AﬂOQ)éM?Iz
S 1 7.89

R g ()2%?764%(8&%%%182982 )5678&1;@?‘1019 212H’z)93§’@(s23i31?5 b &
H ' 8. 6,102, {ddgr)lH, @—1%0(11111 H Z)} 168 (9dd, 2 Hz Jdy.0 §3sé5(%ﬁ)21151(1n, .9, 13.0
Hz), 2.85 (1997 @d: 2.7 Hz). Example 8:
6- (5- Ni trogyri di n- yI oxy) - 2- phenyl chroman-4-ol 25 a)
2- Phenyl chroman- 4, 6-diol Into a suspension of 6-hydroxyflavanone (1.0 g) in
dry THE (11.5 mmxanqﬂe4added dropwi se a sol ution of borane-THF conpl ex
o ¢ o Oy M P HIED o A8 Do OER mllind SREDARN M XU ure was
refluxed for 1 Kotr €er  Coor 1 00T

15

a) 6-(2-azidoethoxy)-2-phenylchroman

2-Phenylchroman-6-ol (340 mg), 1-bromo-2-chloroethane (1,25 ml) and

cesium carbonate (977 mg) were dissolved in acetonitrile (4 ml). The reaction

20 mixture was refluxed for 4 hours. After cooling into room temperature it was poured
in 1 M HCl-solution and extracted with dichloromethane. The combined dichloro-
methane extracts were washed with water and dried with Na;SO,4. The mixture was
passed through silica gel column using ethyl acetate- hexane (1:7) as an eluant
resulting 190 mg of haloethane derivative. It was dissolved in DMF (5 ml) and

25  sodium azide (214 mg) was added. The reaction mixture was refluxed for 2 hours.
The mixture was filtered. Ethyl acetate was added to the filtrate and it was then
washed once with 1 M HCl-solution and then several times with water and dried with
Na,S04. The solvents were evaborated under reduced pressure to give 6-(2-
azidoethoxy)-2-phenylchroman. 'H NMR (400 MHz, ds-DMSO) &: 7.44-7.32 (m,

30 5H)6.78-6.71 (m, 3H), 5.04 (dd, 1H, J 10.1, 2.3 Hz), 4.10 (t, 2H, J 4.8 Hz), 3.60 (t,
2H, J 4.8 Hz), 2.95 (ddd, 1H,J -16.8, 11.1, 6.0 Hz), 2.70 (ddd, 1H, J -16.8, 5.3, 3.3
Hz), 2.14 (m, 1H), 1.97 (m, 1H).

b) 2-(2-Phenylchroman-6-yloxy)ethylamine methane sulfonate
35



tenperature it was poured into an ice-2 M HC -sol ution.

2- Phenyl chroman-4, 6-diol was filtered. 1H NVR (400 WVHz, d6-DVsSO) S: 8.83
(s, 1H, woiBH66438 (m 4H), 7.35 (m 1H), 6.89 (d, 1H, J PC1&H#()06216.59 (d,
11, J 8.7 Hz), 6.54 (dd, 111, J 8.7, 2.8Hz), 5.41 (d, | H J 7.0 Hz),
5.11 (dd, 1H, J 11.7, 1.2 Hz), 4.87 (m | H), 2.26 (m 35 1H), 1.90 (m
1H). WD 03/ 006452 PCT/FI 02/ 00621 22 b20

6- (5-Ni tropyri di n-2-yl oxy) - 2- phenyl chr oman- 4- ol

6- (5- Nitropyridin- 2 yI oxy) 2- phenyl chroman- 4- ol was prepared as descri bed
for 5-nitro-2- (2 gﬁﬁ@m@w QM MDY bflivakr iwereaddeP o A 6blutish ar t i ng

Silica gel o?ér{ara@d%a&pX -tahaiibd dh%nzé e e e, ond

t hen cryst ghixhgeeas m‘rm&fopadhpmmt room temibfatrd.(D(VPRenytthrdohBC)-yBxy®. 04 (d,

1 3 57 gpanSap ot baghadencsylfggit b "R Egolg B % L

(d, 1H 5] DNMSEY; 7.91 ¢, BH), 7144-7.32 §ma5Hy \6,8150.20 (mdHD), $195 (911,99 3 10

Hz), 4.99 (ym %g% t?ﬁ{ (1@1 i) 3.1 (ﬁﬁzﬁmz d4ddd, ﬁ%asmlées 91.025.9. Hz),
2-(3-Fl FlI [ Ran- 6- SBinitr .
[2 (g FI ug?ro%e y g ro r8<r3]>§52@ A&%nZQOé%éHc))g 1|5§£n y]d?z)a?azﬂe)t ophenone

(1.50 g) was d| ssolved in warm gl acial acetic acid (26 m).

3- Fl uor obenzal di}%‘ lé\é 35 g) and ammoni um acetate (0.98 g) were added.
The reaction m S refluxed for 2 hours. It was allowed to cool to
room 20 tenper a:@:Rheayidhipoanadyloryrmetkyl)-Ftpedipydrot i -imidezdle hpdrdchladd i | t er ed
resulting in 2.2 g of a m xture of

2- (3-fluorophenyl) - 6- hydr oxychr oman- 4-one and 1-(2, 5-di hydroxy-

phenyl ) - 3- ( 3- f | @br @psnylchionapenplasy)agetenitile ai ned mi xture was di ssol ved in
ethanol (90 m) and sodiumacetate (1.75 g) was added. The reaction

m xture was refl uxed for 5 hours s then II to cool.to room
t enper at ur e and GESIUO GabRtSHAMS) a‘?‘% lﬁaﬂ’iﬂ’a‘?qt‘?rt‘ Hlﬁlé’ere £33 intS'a
2- (3-flqgor cs@hmwlofzfimbuﬂmzsm@mmmmm N M&Snitﬁlér(yaﬂ)il’ﬂhe&é’sﬁltnfgr om acetic
aci d. 1HNI\/R&Lr M_%B (&Dﬁ() h t(%l WW%W%%%? cohi30-7.3 7
(m 2H), 7.BWRWagrefuxed fof a‘rsfﬁreaﬁl R e Qo9 " 3.0
Hz), 6. 98 témperatire ahdSl Bl HE)-solbtiGiOwaslatided bipd Wi e@t;racZecDWHh)cthyBacmat‘(.dd, 1H,
J -16.9, 13pQ clc_)'ﬁ?bined?orga%ié ﬂgjers Here Washt® with watéh dd@)saturated NaCl-solution

and dried with Na;SO,. The solvents were evaporated under reduced pressure to give

20  (2-phenylchroman-6-yloxy)acetonitrile. 'H NMR (400 MHz, ds-DMSO) §: 7.44-7.30

(m, 5H), 6.86-6.81 (m, 3H), 5.08 (dd, 1H, J 9.8, 2.2 Hz), 5.07 (s, 2H), 2.97 (ddd, 1H,

J-16.9,10.9, 6.0. Hz), 2.71 (ddd, 1H, J -16.9, 5.0, 3.4 Hz), 2.15 (m, 1H), 1,97 (m,

1H).

25 b) 2-(2-Phenylchroman-6-yloxymethyl)-4,5-dihydro-1H-imidazole
hydrochloride

Dry HCI was passed through a solution of (2-phenylchroman-6-yloxy)aceto-
nitrile (270 mg) in diethyl ether and 90 pl of absolute ethanol while cooling with ice
30 bath. Reaction mixture was evaporated to the dryness after formation of the
intermediate imidate. Precipitate was dissolved in absolute ethanol and 252 pl
ethylene diamine was added to the cooled solution. Reaction mixture was allowed to
warm to room temperature, evaporated to dryness, dissolved in dichloromethane and
washed with water. Combined organic layers were dried and treated with charcoal.
35 The 2-(2-Phenylchroman-6-yloxymethyl)-4,5-dihydro-1H-imidazole was isolated as
its HCl-salt. 'H-NMR (d4-MeOH): 7.5-7.2 (m, SH), 6.85-6.75 (m, 3H), 5.01 (d, 1H,



30 b) 2-(3-Fluorophenyl)chroman-4, 6-di ol

2- (3- Fl uor ophenyl ) chroman- 4, 6-di ol was prepared as descri bed for 2-

phenyl chreweasd¢62di ol in Exanple 8(a) starting from 220 rRLTO102/00621

2- (3-fluorophenyl) 35 6-hydroxychroman-4-one. 1H NVR (400 MHz, d6-DVvBO) 8:
8.85 (s, 1H), 7.45 (m | H, 7.30-7.23 (m 2H, 7.15 (m | H), 6.88 (d,

H J 2.8 Hz), 6.62 (d, | H J 8.7 Hz), WD 03/ 006452 PCT/ FI 02/ 00621 23 6. 55
(dd, I H J 8.7, 2. Ft) 5.44 (d, 1H, J 7.0 Hz), 5.15 (d, | H J 10.7 Hz),
4.86 (m 1H), 2.29 (m 1H, 1.86 (m 1 c)

2- (3- Fl uor dph® )./ ekt Gri), 8.081 (s, 8117 D?-&tZ (@0, 11528085701 (, WER, 2:2k3d 25! owl y
into a sol ( ph | man-4, 6-diol (195 ng) in

di chl orone;{hiagg)qogl%(HT???QMO)r og?)egt(?(?a/g)gl d (1 9 m) was then added
dropwi se into a reaction mxture and it was stirred at room tenperature
for 5 hours. Thqm@gﬂﬂéson m xture was poured on ice-water and extracted 10

wi t h di chl or onet h The,resi.due orat ed under reduced pressure
with taluene tGGERHEF A €6-0l . 'H NVR (400 MHz,
d6-DVsSO) 8: 8.78 (s, 7.43 (m 1H), 7.28-7.25 (m 2H), 7.14 (m 1H)

R e e
| H, 1 93 fgﬁ§ Nltr91)2 (Z@egylchroman yloxy)pyrldme in Example 1(b) using 200 mg of

2-[2-(3- Fl ypp &@HM%M&O“@WR thHszdpDM@@ys' 9108¢bs, 1H), 8.64 (d, 1H,
2-[2-(3-Fl uoro

chronan on epar ed’ as
descri 38d ot Z)n7¥5r 7%6%6%3;}1%@ &%WP?%@W% éHﬁ pé(éﬂﬁiple 1(b)
starting 20H,7am32® WE), 88302dd,3H,  1L603,AR3eMYy), 2@ edEnt, 6168, 2. T He).pr oduct was
recrystallised from 2-propanol. 1H NWR (400 MHz, CDC13) 8. 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), 71m:x(me7:LH J 9.0 Hz, 698(d 1 H J 8.6 H) 6.92 (dd, 1
H J 8.6, 2.7 Hz) . P9 (dd, 1H, J 10.3, 2.4 Hz),
3.01 (ddd, 1H, 0. © 0. C / , J 25 16.9, 5.1, 3.2
Hz) 2.28 (m 1H), 2.09 (rn 1H). Exarrple 10:
7-(5-Nitropyridin-2-yloxy)-2-phenylchroman-4-one was prepared as described

for 5-Nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b) using 150 mg of
7-hydroxyflavanone. 'H NMR (400 MHz, de-DMSO) &: 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),

20 6.97(dd,1H,8.6,2.1 HZ), 5.75 (dd, 1H, J 13.0, 2.7 Hz), 3.32 (dd, 1H, 16.9, 13.0
Hz), 2.85 (d, -16.9, 2.7 Hz).

Example 8:
6-(5-Nitropyridin-2-vyloxy)-2-phenylchroman-4-ol

25
a) 2-Phenylchroman-4,6-diol

Into a suspension of 6-hydroxyflavanone (1.0 g) in dry THF (11.5 ml) was

added dropwise a solution of borane-THF complex (12.5 ml, 1.0 M in THF) under
30 nitrogen. The reaction mixture was refluxed for 1 hour. After cooling to the room

temperature it was poured into an ice-2 M HCl-solution. 2-Phenylchroman-4,6-diol

was filtered. '"H NMR (400 MHz, ds-DMSO) &: 8.83 (s, 1H), 7.45-7.38 (m, 4H),

7.35 (m, 1H), 6.89 (d, 1H, J 2.8 Hz), 6.59 (d, 1H, J 8.7 Hz), 6.54 (dd, 1H, J 8.7,

2.8Hz), 5.41 (d, 1H,J 7.0 Hz), 5.11 (dd, 1H, J 11.7, 1.2 Hz), 4.87 (m, 1H), 2.26 (m,
35 1H), 1.90 (m, 1H).



5-Ni tro-2-(2-phenyl chroman-7-yl oxy) pyri di ne 30 a) 2-Phenyl chroman-7-ol

2- Phenyl -chroman- 7- ol was prepared as described for 5-nitro-2-(2-phenyl -
chr oman- 6wyl @we§43yri di ne in Exanple 1(a) starting from 1. ®ag/rib2/606taydr oxy-
fl avanone. The product was purified by col unm chromat ography using

hept ane- et hyl 35 acetate (2:1) as an eluant. 'H NVR (400 MHz, CD3CD) 8:
7.41-7.28 (m 5H), 6.86 WD 03/006452 P24/ FI 02/00621 24 (d, 1 H, J 8.2 Hz)
6.32 (dd, 1 H J 8.2, 2.4 Hz), 6.29 (d, 1 H J 2.4 Hz), 5.00 (dd, 1 H, J
9.9, 2.4 Hz), 2284 (m I H, 2264 (m | H 2.15 (m | H, 1.99 (m | H. b)
5- Ni tro- 2- ( 2- phenyd-cnNarayyridiny2-goxy pY-phetyichrotan-4-ol

5-Ni tro-2-(2-phenyl chroman- 7-yl oxy) pyri di ne was prepared as descri bed for
5-nitro-2-(2-phenyl chroman- 6-yl oxy) pyridine in Exanple 1(b) starting from
115 ng of 2- phérgNitlopyridin-27ylaty)-2fplengichnein-4vakwaaprepired aodesprikgdar at i ve

TLC pl at ] il ing . - gt 1

A el uant . T Rff-Pichneiylohi o R ek Rl e BRamp 1) Gk Bof fo3: ) s
(dd, 1HS J of23phenylghrpppn-476-disl. 7Tlspprodygt waspassed tiyoygh 2 siliea gef clumnip) * 7. 20
(5d1161 gd J ulgin% Jté'i?}one?_e &%yl (fgéiate 14:h %s]ax&algaélt anBthidd krystgﬂ%s%a {1(0@5 2—]3[‘ﬂ>paﬂol.2H-z3 Hg) L
Caad, \uh JHOMRRGO] Mz eS0T Dt tf 1H2 7 B S ady BT 93 Bl & 11,
2-[2-(2 4- Bight.s0-o6aRYy SHY, 286N H; T 27IHD; 22 (GO, Odi He), 74 (dd, 1H, J

2-(2,4-Dchl or nylok- 6- ro - A~

(2,20 oy bropHEnyS & RS EReOR: SrohEaF 39064 48 LUk vea

r 2- (18- f IHe)y 4phényl1H), 8-38\(or, dKy,d?omant)- one in Exanple 9(a) starting from
.0 g of 2',5"-dihydroxyacetophenone and 1.4 g of

, 4- di chl orobenzal dehyde. The product was recrystallised fromacetic acid.
H NVR (400 Mz Exagmphh®0) 8: 9.49 (s, 1H), 7.78 (d, 1H, J 8.5 Hz), 7.71(d,
H J 2.0 Hz)), 24253-KiestopHdyl)dhr8man-62318k i) nitrépyirilligel, 25 1 H J 3.0 Hz),
6 (dd, 1H, J 88, 3.0 Hz), 6.97 (d, | H J 88 Hz), 5.77 (dd, | H, J
3.5, 2.7 Hz), 3.18 (dd, 1H, J -16.9, 13.5 Hz), 2.78 (dd, 1H, J -16.9, 2.7
Hz). b)1s2- (2, 4- By ch(BFhiphsphyghylybhgdmnyehrématn-dtond0

2-(2,4-D chl orophenyl ) chroman- 4, 6-di ol was prepared as described for 2-

P~NRPRNR TN

2’,5’-Dihydroxyacetophenone (1.50 g) was dissolved in warm glacial acetic
acid (26 ml). 3-Fluorobenzaldehyde (1.35 g) and ammonium acetate (0.98 g) were
added. The reaction mixture was refluxed for 2 hours. It was allowed to cool to room
20 temperature and poured in ice. The precipitate formed was filtered resultingin 2.2 g
of a mixture of 2-(3-fluorophenyl)-6-hydroxychroman-4-one and 1-(2,5-dihydroxy-
phenyl)-3-(3-fluorophenyl)propenone. The obtained mixture was dissolved in ethanol
(90 ml) and sodium acetate (1.75 g) was added. The reaction mixture was refluxed
for 5 hours. It was then allowed to cool to room temperature and diluted with water
25  and filtered. The 2-(3-fluorophenyl)-6-hydroxychroman-4-one was recrystallised
from acetic acid. '"H NMR (400 MHz, ds-DMSO) &: 9.45 (s, 1H), 7.47 (m, 1H),
7.40-7.37 (m, 2H), 7.22 (m, 1H), 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), 5.59 (dd, 1H, J 13.0, 2.9 Hz), 3.21 (dd, 1H, J -16.9, 13.0 Hz),
2.82 (dd, 1H, J -16.9, 2.9 Hz).
30
b) 2-(3-Fluorophenyl)chroman-4,6-diol

2-(3-Fluorophenyl)chroman-4,6-diol was prepared as described for 2-
phenylchroman-4,6-diol in Example 8(a) starting from 220 mg of 2-(3-fluorophenyl)-
35  6-hydroxychroman-4-one. "H NMR (400 MHz, d-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),



phenyl chroman- 4, 6-di ol in Exanple 8(a) starting from1.2 g of
2-(2,4-dichloro- phenyl)-6-hydroxychroman-4-one. The product was purified
by col unmwoaiinoswat ogr aphy usi ng heptane - ethyl acetate (2CI)jFiexooant el uant.
1H NWVR (400 MHz, d6-DVMsO 8: 8.89 (s, 1H), 7.66 (d, 1H, J 2.1 Hz), 7.64
(d, 1H, J 8.5 Hz), 7.51 (dd, 35 1H, J 2.1, 8.5 Hz), 6.89 (d, 1H, J 2.7 Hz),
6.63 (d, 1H, J 8.7 Hz), 6.56 (dd, 1H, 432.7, WO 03/006452 PCT/Fl 02/ 00621
25 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). c) 2-(2,4-Dichl orophenyl)chroman-6-ol 5

2- (2, 4- Di chd.55 @adhsryl §.2,2.8 B -55440ld, WHSJ podimy eth &b 1Hed dPi7dd), 4.86 (12, ( 3-

f1 uor ophenyl n lod nmple 9(c) starting from625 ng of 2-(2,4-
di chl orophelﬁQr?Qﬁ:m Iﬁjj'sésl-@?’o 7 1TH NMR (400 Mz, d6-DVBO) 6 8.85 (s, 1H),
7.65 (d, I, 2.2 Hz), 7.57 (d, 111, J 8.4 Hz), 7.49 (dd, 111, J 8.4, 2.2

Hz), 6.67-6. 51 11:2 -?-Fﬂd}oph%nﬁ)"ehfdjﬂanéoﬁ J 10.3, 2.1 Hz), 2.91 (m 1H),
2.69 (m_ 1H), , 1.85 (m 1H). d)
2-[2-(2%4- D chl or ophenyl ) chr oman- 6-yl oxy] - 5- ni tropyri di ne 15

3 [ 2- (g g ]9“ chl ariegHysilyhe GIBOQMER asGadylb@WMﬁmlm 4 sadpyori of 13- ﬂmmplr ep?r ed gs
escri be itro- 1
Cesor 1 Do g S £ 85 RSN P AR R Y AR poBERTR 2 LD
was puri fi €dl.9anl) mselmradded/éroiiweepﬂltataeeMWB mugituye artd 16 vap starregiedt roamng

hept - 4 . S:

o 06 (d, 1rpiyersREPkgy ol Hho Al mRyHENss oIS ATR, =) 4
Hz), 7.181 (vith dichlogongtianey The resigae pasievappratesl undgr reduepduprgssure vith (9, 1H, J
9.0 Hz) 6. %gr Encdd dbfin QJ'diaﬂulérjﬁ hrolqlr&n G-oll CHANMR: Q0biEAHzZ, 3 PMEAGE;  1H, J

16,9 119200, k) o2 5 KON, 18 ol oo iy 2ef ik Sdauln 16

énl(gr(ém/rl (Bﬂp(dd?)H,?}%]S mmom(mym B2. mHh’),OS(QS:(dd)mHSJ 9903& FBH), ZbS?j f
- (3- or - 6- hy r n; 4z 0ne.mas prepared as described for
2-(3-f1 uor35%2%@'@&%’3}3{)%%&?%@?&%g‘Heu}%ﬁ Exanpl e 9(a) starting from2.0
g of 15

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

2-[2-(3-Fluorophenyl)chroman-6-yloxy]-5-nitropyridine was prepared as
described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b) starting
20  from 210 mg of 2-(3-fluorophenyl)chroman-6-ol. The product was recrystallised
from 2-propanol. '"H NMR (400 MHz, CDCl3) &: 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, J 8.6 Hz) 6.92 (dd, 1H, J 8.6, 2.7 Hz), 6.90 (d, 1H, J 2.7 Hz), 5.09
(dd, 14, J 10.3, 2.4 Hz), 3.01 (ddd, 1H, J-16.9, 11.4, 6.0 Hz), 2.82 (ddd, 1H, J —
25 16.9,5.1,3.2 Hz) 2.24 (m, 1H), 2.09 (m, 1H).

Example 10:
5-Nitro-2-(2-phenylchroman-7-yloxy)pyridine

30 a) 2-Phenylchroman-7-ol

2-Phenyl-chroman-7-ol was prepared as described for 5-nitro-2-(2-phenyl-
chroman-6-yloxy)pyridine in Example 1(a) starting from 1.0 g of 7-hydroxy-
flavanone. The product was purified by column chromatography using heptane-ethyl
35 acetate (2:1) as an eluant. "H NMR (400 MHz, CD;0D) &: 7.41-7.28 (m, 5H), 6.86



2' ,5' -di hydroxyacet ophenone and 1.85 g of 3-chl orobenzal dehyde. The product
was recrystallised fromacetic acid. 1H NVR (400 MHz, d6-DMSO) S. 9.47 (s,
1H), 7.62wo(spoddsy, 7.51-7.45 (m 3H), 7.12 (d, 1H J 3.0 Pda)E10%7000H ( dd,
1H, J 8.8, 3.0 Hz), 6.98 35 (d, 1H, J 8.8 Hz), 5.58 (dd, 1H, J 13.1, 2.9
Hz), 3.18 (dd, 1H, J -16.9, 13.1 Hz), 2.81 (dd, 1H J -16.9, 2.9 Hz). WO
03/ 006452 PCT/ Fl1 02/ 00621 26 b) 2-(3- GBorophenyl)chroman- 4, 6-di ol '
2- ( 3- Chl or ophenyl ) chroman- 4, 6-di ol was prepared as described for 2- 5
phenyl chroman- 4, 6-di ol in Exanple 8(a) starting from 730 ng of 2-(3-chloro-
ghg Byl( zj - 6-1 fw,dlrm,me%m@;m%@d@ ne, J ma(, RIMRI£)46.29 KA H, d & DNBY)S.(B: (d8, 85 J(s, 1H),
: : , : - . 6,88 1HnJ 2.5 Hz), 6.62 (d,
1H, J 8.6 Gr?z%;“]%.z%??g(‘é{]‘: 1%&,2"3"9"3‘?’61%?@ ﬁ%’?,}ﬁs?ég@dmm, 36.6 H). 5.15
(d?, 1H, J 11.8, 1.4 Hz), 4.87 (m 1H), 2.29 (m 1H), 1.85 (m 1H. 10 ¢)
2- (3- Chl or ophenyl X map- G- = 3- ] | ) chr oman- 6-0l was prepared
as descri bed fo%séﬁggwu@eggﬁgﬁﬁc@gggg%&% in Exanple 9(c) starting
from 638 ng of 2-(3-chloro 15 phenyl)chroman-4, 6-diol. 1H NVR (300 MHz,
36'7 ?VEOLQS: 8. 73Nigro-2 i hen?rlc‘ﬁﬁ)rﬁzdk%glﬂﬂy)p}riﬁinz Widg prepérelds esctibedfor3H)
. 193 (ﬁmqitr%%@-g}&%ylc O manz6-loxDjpyidindtn Eatkple 105)2taridd frbm D15 g 12 (M
2- % 2- E 3- g :o(f Rgihesylydhrehare fravh-Theyradue} whs puri ficdpnr prefparativeZLC-plate
2-[2-(3- or ophenyl ).chr n- 6- y LIr OR¥Ihdi S
descri bed fCSVCIE&‘r’\ViI%r%Ilcf-g% g‘?sé%@tﬁy‘*e@?r%%‘g%@é{@ﬁ @él q%rgﬁ?ﬁl}ﬁ%? ﬁ?\@%@@ 1(b)
starting fMHm &GIDMEP)S: R04 Gl ¢H) b2 SgHmns 69 tdk & E 8- 88 Hnd4pr'oBuct was
recrystalli;sedmf : Lo phus, IR R hyk oagagtiaghe. 1H NWR
(@C%? 7S2727{2d21§, %ZW}EZ), ’ng@é, 1% PR E')Oé% gﬂi,ﬁ{,y , )S

(400 MHz, . . H 'J 2.9 He .60 (dd ..J'9.0, 2.9
Hz), 7.53 (672, W, J 23480753 ((%%Hsh)l?-l,%.lﬁ?)%?ﬁ {ddd, {g’ br%ﬁ-ﬂzl)l-%g@o (dd,
111, J 8. 7,H&; Z7Hddd, BHIY (67, 81H.4.5H2) X261, 11§), 292(eh, 1H3H, J 8.7 Hz), 5.18
(dd, 1H, J 1%.2,@2 Hz), 2.97 (ddd, )1H®-|§ﬁ11}$) 0, 11(.5,?9 Hz) , 2.8?3 (ddd,
1H, J -17.0, 8.1, 4.5 Hz) 2.21 (m 1H), 2.00 (m 1H). 30 Exanple 13:

15 Example 11:

2-[2-(2.4-Dichlorophenyl)chroman-6-yloxy]-5-nitropyridine

a) 2-(2,4-Dichlorophenyl)-6-hydroxychroman-4-one

20 2-(2,4-Dichlorophenyl)-6-hydroxychroman-4-one was prepared as described
for 2-(3-fluorophenyl)-6-hydroxychroman-4-one in Example 9(a) starting from 1.0 g
of 2°,5’-dihydroxyacetophenone and 1.4 g of 2,4-dichlorobenzaldehyde. The product
was recrystallised from acetic acid. "H NMR (400 MHz, ds-DMSO) 8: 9.49 (s, 1H),
7.78 (d, 1H, J 8.5 Hz), 7.71(d, 1H, J 2.0 Hz)), 7.57 (dd, 1H, J 8.5, 2.0 Hz), 7.14 (d,

25 1H, J 3.0 Hz), 7.06 (dd, 1H, J 8.8, 3.0 Hz), 6.97 (d, 1H, J 8.8 Hz), 5.77 (dd, 1H, J
13.5,2.7Hz), 3.18 (dd, 1H, J -16.9, 13.5 Hz), 2.78 (dd, 1H, J -16.9, 2.7 Hz).

b) 2-(2,4-Dichlorophenyl)chroman-4,6-diol

30 2-(2,4-Dichlorophenyl)chroman-4,6-diol was prepared as described for 2-
phenylchroman-4,6-diol in Example 8(a) starting from 1.2 g of 2-(2,4-dichloro-
phenyl)-6-hydroxychroman-4-one. The product was purified by column
chromatography using heptane - ethyl acetate (2:1) as an eluant. 'H NMR (400 MHz,
d¢-DMSO) &: 8.89 (s, 1H), 7.66 (d, 1H, J 2.1 Hz), 7.64 (d, 1H, J 8.5 Hz), 7.51 (dd,

35 1H,J 2.1, 8.5 Hz), 6.89 (d, 1H, J 2.7 Hz), 6.63 (d, 1H, J 8.7 Hz), 6.56 (dd, 1H, J 2.7,



3 5-Di fl uorophenyl)chroman-6-yl oxyj-5-nitropyridine a)

Di f| uor ophenyl) - 6- hydr oxychr oman- 4- one 35

, 5- Di Wiousroo@lizenyl ) - 6- hydr oxychr oman- 4- one was pr epar ed®cagiee®ezii bed

2- (3-fl uorophenyl ) -6-hydroxychroman-4-one in Exanple 9(a) starting from
.0 g WO 03/006452 PCT/ FI 02/00621 27 of 2',5'-dihydroxyacetophenone and
1.12 g of 3,5-difluorobenzal dehyde. Th%5product was recrystallised from
acetic acid. '"H NWR (400 MHz, d6-DVMSO) S: 9.47 (s, 1H), 7.30-7.23 (m 3H),
7.12 (d, 1H, J 2.9 Hz), 7.06 (dd, 1H, J 8.8, 2.9 Hz), 7.00 (d, 1H J 8.8
Hz), 5. 60 (SHZY, 15,504(d 1 B, 6.8 H),152)7 (A3 1HIST (@ld HA), 450 (m; [16), 8,3218, 1H)z), 2. 85
(dd, 1 13%0] 3112-98 2.8 Hz). b) 2-(3,5-D fl uorophenyl)chroman-4, 6-di ol

2- (3, 5- D|f| (5?) Yyl ) chroman-4, 6-di ol was prepared as described for 2- 10
phenyl chroman-4, 6-diol in Exanple 8(a) starti ng from 800 ng of
2-(3,5-difluoro one.' H NV\R (400 WMHz, d6-DWVSO 8:
8.87 (s, 1H), ?p%@h@@?lg%g%%ymmggm%& 1H, J 2.4 Hz), 6.64 (d, 1H, J
8.7 Hz)9 6.55 (dd, 1H, J 2.4, 8.7 Hz), 5.47 (d, | H J 7.0 Hz), 5.17 (d, |

g (% éODSf Lo r éhea‘ D[B(l:lmlrgf)henﬁl &0&%-6%% E]ﬂep &ﬁgﬁaaﬁe*nﬂbfd&ﬁch)?ran 6- ol

was
pr epar ed a é‘é‘@‘FP’gg@}‘?’B - ?849?1&%9 #ﬂ’%ﬁgﬁ %Iz)&n‘{ Exanpl e 9(c)
f% 86 t :vag frdi)dhl&ﬁﬁheiﬂl)oﬁroﬁraﬁ& 6§d1250 ’HlIﬂMlRo(7 rzlﬁﬁﬂ\ﬂig/,lcysd}MS@f) 2,85-(dj Bl), ) HJ ng\;RG
(0). 6 53 (> Uniyt32duby ST @ iy s h botha . 13 0 PuBPeGe Y, 8
J 9.8, 1. z(ntﬁH)ZSBB(d(dth,JLOBﬂ DHZ],@%(HLOI‘@;259QHI-&I){) 206gm, (Hyd, | H J

-16.7, 8.9, %@1 2.15 (m 1H, 1.93 (m | H). 25 d)
2-[2- (3 5-D orop}henyl)chroman- 6- yl oxy] - 5- ni tropyri di ne
2-[2-(3,5-Di fluorophenyl ) chroman-6-yl oxy]-5-nitropyri dine was prepared as

described for 5yybipg23- mhmhgjmsh johestidir-6-y}ox9 ¥ $ndyspydidie i n Exanpl e 1(b)
starting from 340 ng of 2-(3, i 1 uorophenyl’) chronan-6-ol. The product

was purified on 30 prepar atl ve TLC—pI ate covered with silica gel using
t ol ueneas- et hyl 2aQeRat-dichloraphenyd)cheomanatsilok e frnitropytidinkeiveas gréparad as

2- pr opanol 'dels,t!}lib'gﬁ@or(ﬁggro%-pﬁe%y%%angé-yloxy)pyridine in Example 1(b) starting
from 530 mg of 2-(2,4-dichlorophenyl)chroman-6-ol. The product was purified on
preparative TLC-plate covered with silica gel using heptane - ethyl acetate (3:1) as an
eluant. 'H NMR (400 MHz, CDCls) &: 9.06 (d, 1H, J 2.7 Hz), 8.47 (dd, 1H, J 9.0,

20 2.7Hz),7.56(d, 1H, J 8.4 Hz), 7.41 (d, 1H, J 2.0 Hz), 7.33 (dd, 1H, J 8.4, 2.0 Hz)
7.02 (d, 1H, J 9.0 Hz) 6.99-6.92 (m, 3H), 5.39 (dd, 1H, J 10.4, 2.2 Hz), 3.06 (ddd,
1H,J-16.9, 11.9, 6.0 Hz), 2.83 (ddd, 1H, J —-16.9, 5.3, 2.7 Hz) 2.34 (m, 1H), 1.89
(m, 1H).
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25 Example 12:
2-[2-(3-Chlorophenyl)chroman-6-yloxy]-5-nitropyridine

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

30 2-(3-Chlorophenyl)-6-hydroxychroman-4-one was prepared as described for
2-(3-fluorophenyl)-6-hydroxychroman-4-one in Example 9(a) starting from 2.0 g of
2’,5’-dihydroxyacetophenone and 1.85 g of 3-chlorobenzaldehyde. The product was
recrystallised from acetic acid. '"H NMR (400 MHz, d¢-DMSO) &: 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

35 (d, 1H,J 8.8 Hz), 5.58 (dd, 1H, J 13.1, 2.9 Hz), 3.18 (dd, 1H, J -16.9, 13.1 Hz), 2.81
(dd, 1H, J -16.9, 2.9 Hz).



9.04 (d, 1H, J 2.9 Hz), 8.60 (dd, 1H, J 9.1, 2.9 Hz), 7.23-7.19 (m 4H),
7.01-6.95 (m 3H), 5.18 (dd, 1H, J 10.0, 2.1 Hz), 2.97 (ddd, 1H, J
-16.9, 10. w0 Bodedsz) , 2.76 (ddd, | H J -16.9, 8.4, 4.7 HPCcIHIRZ0gmm | H),
1.99 (m | H. 35 WD 03/006452 PCT/ FI 02/ 00621 28 Exanple 14: 5 2-f 2-(2
5-Di f I uorophenyl ) chroman- 6-yl oxy] -5-nitropyridine a)

2-(2,5-Di fl uorophenyl) - 6-hydr oxychr oma64- one

-(2,5-Di fl uorophenyl) - 6- hydr oxychr oman-4- one was prepared as descri bed 10

or 2-(3-fluor ophenyl ) - 6- hydr oxychroman- 4-one in Exanple 9(a) starting from
.0 g of 2',5 -dihydroxyacet ophenone and 2.57 m of

, 5-

di f1 uor oben oduc recrystallised fromacetic acid.
H NVR (300 Mﬂz%’?d%?%@%)‘ %‘enél) EMﬁ@ 7.53 (m 1H), 7.36-7.30 (m
H, 7.14 (d, 1HJ30Hz)705(dd 1H, J 8.8, 3.0 Hz), 6.97 (d, 1H J

5. 76
ba, 1y 9SG eroghgrifeprofyafr4¥ il %agﬁrépﬁ‘%%%ﬁ“ésﬁi‘;’é%ﬁfgmﬁzllg diol

Hz
(
. 5- Bi f Inherighempnhdio )@neﬂﬁﬁ@ S%@g emeed 2dd<9tBed for 2- 20
5-
8

henyl chr orgaenyt)-6:-18 Rk yéitofsA AN R, B FMEB (400 MMg, d4-DMSO)®B:98.85 (s, 1H),

di fl h 6- DMSO)

7 (s, ug%% ?ﬁe%asz? DARTERE SO0, 2S00 e 86 0V80)
g ?2)11 2}5@)6651(%&9&&1 J 8%, 2.5 HD), B4#td, 1H, I 50 Kel), 5181,(dd, 161, 1HAB, 1.45. 35 (d,

, : o 2 , 1.95 1H). 25

2-(2,5-Difl r%%ﬁgﬁy}%[g]%r%%iﬁ}@’oﬁgg g}:"( ,’5-Di fl uor E);Thenl;l) ) chr o(r:rzan- 6- ol was
prepare@ as described for 2-(3- fluorophenyl)chroman-6-o0l in Exanple 9(c)

starting from rophenyl ) ch 4,6-diol. "H NW
(300 Mz, d6- Dl\/é%) Q@%ﬁ‘%"?‘)&gﬂhﬁ?%& : 22y(2nC 3 6. 71.6.51 (m 3H),

520(m1H_) 293(m1H) 2.68 (m 1H), 211(m1H) 1.98 (m 1H). d)
2-[2- (2, 5- Di f| uor@pbigBiphetiy RRR M= 6-b DX prépditd dsafesérisbidrier 285

fluorophenyl)chroman-6-ol in Example 9(c) starting from 635 mg of 2-(3-chloro-

15  phenyl)chroman-4,6-diol. 'H NMR (300 MHz, d-DMSO) &: 8.79 (s, 1H), 7.48 (d,
1H, J 0.7 Hz), 7.42-7.37 (m, 3H), 6.71-6.49 (m, 3H), 5.04 (m, 1H), 2.91 (m, 1H),
2.65 (m, 1H), 2.12 (m, 1H), 1.93 (m, 1H).
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d) 2-[2-(3-Chlorophenyl)chroman-6-yloxy]-5-nitropyridine
20
2-[2-(3-Chlorophenyl)chroman-6-yloxy]-5-nitropyridine was prepared as
described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b) starting
from 590 mg of 2-(3-chlorophenyl)chroman-6-ol. The product was recrystallised
from a 3:1 mixture of 2-propanol and ethyl acetate. 'H NMR (400 MHz, CDCl;) &:
25 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, J -17.0, 11.5, 5.9 Hz),
2.83 (ddd, 1H, T -17.0, 8.1, 4.5 Hz) 2.21 (m, 1H), 2.00 (m, 1H).

30 Example 13:
2-[2-(3.5-Difluorophenyl)chroman-6-yloxy]-5-nitropyridine

a) 2-(3,5-Difluorophenyl)-6-hydroxychroman-4-one

35 2-(3,5-Difluorophenyl)-6-hydroxychroman-4-one was prepared as described
for 2-(3-fluorophenyl)-6-hydroxychroman-4-one in Example 9(a) starting from 1.0 g



WO 03/ 006452 PCT/ FI 02/ 00621 29

2-12-(2,5-D fl uorophenyl) chroman- 6-yl oxy] -5-nitropyri di ne was prepared as
descri bedwbas/obs4nl t r 0- 2- ( 2- phenyl chr oman- 6- yl oxy) pyri di ne PCa/Fieaopdie 1( b)
starting from 100 ng of 2-(2,5-difluorophenyl)chroman-6-ol. The product
was recrystallised from 2-propanol. 1H NWR (400 MHz, CDCl3) S: 9.07 (dd,
1H, J 2.8, 0.4 Hz), 8.47 5 (dd, 1H, J 871, 2.8 Hz), 726(m 1H), 7.05-6.91
(m 6H, 535 (dd, 1H, J 10.3, 1.5 Hz), 3.04 (ddd, 1H, J -16.9, 11.7, 6.0
Hz), 2.82 (ddd, 1H, J -16.9, 5.2, 3.0 Hz) 2.29 (m 111), 2.01 (m 11-1).

Exanmpl e 15: ofiesﬂdﬁlédlbﬁyﬁrema{mnhd ¢ e @rens; Bdifluorgbental duhlyd@ The ipthduet  a)

2-(3-B h
>~ (3 Br onopHB gy A4 AR GO0 M daPMS 424208 for 15
2- ( 3-f | uor GRBRNEB YmE3Hy,d (e hid oh2 8 1) 0heo (dd, BElahPBe2.9( ), B0&ud. ilHgJ f rom 3. 0

of 2',5 Th
groduct vvas8 QHQ% @i@?’fl Se rﬁ%ﬁ?ﬂ?.@ (g‘é:ﬂé{q 13@[\/&9%% %ﬁgMSO) e8
9.41 (s5 1H)5l63B, 8(8H()m 1H) 7.59-7.53 (m 2H), 7.39 (m 1H) 7.12 (d, 1H, J
2.9 Hz), 705(dd 1H, J 8.8, 2.9 Hz), 6.98 (d, 1H, J 8.8 Hz), 5.57 (dd,

1H J 13.0, 2.9 tg), 3.12 H J -1 20 13.0 Hz), 2.81 (dd, 1H J
-16.9, 2.9 Hz). )@5(1?,1%98}1@ ﬂ?‘kh{ﬂn}%‘ﬁ?&ﬁﬂn 4, 6- di ol . (

2-(3- Brom)phenyl) chroman- 4, 6-di ol was prepared as described for 2 25

henyl chr oman- 4, lLe 8

2 (3ybrormph2nyl )Og"l Bh@}lt?n?}%a 7 &lalgc{égf nrﬁwro%diegﬁ-ﬁgoegé%rﬁvso 8:
8d83| (ﬂo %rp)mnﬂd&am(amm dibl in Bxail¢ Bla) stedting. froan 8O mgrq)f27(3€§7dl¢1n?r01ll) y 8 88
|(42), e egyllk‘ﬁ)hyjl@%m -1%4}&& R (W(QM:HQ é Df\f%b) & $'|87 és $H7 e

(m 1H), 1.7620-7d7 m-ft).ses&ld, pH(B2A %W%ﬁﬁ&ﬁ@ Bssad 18, 2.4

2- ( 3- Br omophreny) )SQW(@”FH ﬁ70|Hi)/a§1’P(d?QHr £40.3H4)£586 pﬁem)‘ . Qr322m, 3H),
quorophenyI chro - i n Exanpl e 9(c) starting from 700 ng of 2- (3 35
br onopheny I 4 6- d| ol. 1H NWVR (400 MHz, d6-DVSO 8: 8.81 (s, 1H), WO
03/ 006432 PCT/ Fl 02/ 00621

¢) 2-(3,5-Difluorophenyl)chroman-6-ol

2.29

2-(3,5-Difluorophenyl)chroman-6-ol was prepared as described for 2-(3-
fluorophenyl)chroman-6-ol in Example 9(c) starting from 500 mg of 2-(3,5-
20 difluorophenyl)chroman-4,6-diol. 'H NMR (300 MHz, ds-DMSO) &: 8.82 (s, 1H),
7.20-7.14 (m, 3H), 6.68 (d, 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, 2.2 Hz), 2.88 (ddd, 1H, J -16.7, 10.8, 5.9 Hz), 2.62 (ddd,
1H,J -16.7, 8.9, 5.0 Hz), 2.15 (m, 1H), 1.93 (m, 1H).

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

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

described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b) starting
from 340 mg of 2-(3,5-difluorophenyl)chroman-6-ol. The product was purified on

30 preparative TLC-plate covered with silica gel using toluene - ethyl acetate as an
eluant and then crystallised from 2-propanol. "H NMR (400 MHz, dg-DMSO) &:
9.04 (d, 1H, J 2.9 Hz), 8.60 (dd, 1H, J 9.1, 2.9 Hz), 7.23-7.19 (m, 4H), 7.01-6.95 (m,
3H), 5.18 (dd, 1H, J 10.0, 2.1 Hz), 2.97 (ddd, 1H, J -16.9, 10.9, 5.7 Hz), 2.76 (ddd,
1H,J -16.9, 8.4, 4.7 Hz) 2.22 (m, 1H), 1.99 (m, 1H).

35



30 7.61 (m 1H), 7.51 (m 1H), 7.43 (m 1H), 7.35 (m 1H) 6.67-6.48 (m
3H, 5.0 (m 1H), 2.87 (m 1H), 2.63 (m 1H), 2.12 (m 1H), 1.92 (m 1H).
d) 2-[2-(eoBemeshenyl ) chroman- 6-yl oxy] -5-nitropyridi ne %CT/FI02/00621

2- [ 2- (3- Bronophenyl ) chr oman- 6-yl oxy] -5-ni tropyridine was prepared as

descri bed for 5-nitro-2-(2-phenyl chroman-6-yloxy)pyridine in Exanple 1(b)
starting from339 ng of 2-(3- brormpheﬁ@l)chroman 6-0ol. The product was
filtered through silica gel using toluene - ethyl acetate as an eluant and
then crystallised from2 10 propanol. "H NVR (400 MHz, CDCl13) S 9.04 (d,
1H, J 2.9 Hz), 8.60 (dd, 1H, J 9.2, 2.9 Hz), 7.66 (bs, 1H), 7.55 (m 1H),
7.48 (m 1H, 7.39 (m 1H 7.20 (d, 1H, J 9.2 Hz) 7.01-6.93 (m 3H), 5.17
(dd, 1H, J 10.1, 2.2 Hz), 2.97 (m | H), 2.72 (m 1H 2.20 (m 1H), 2.00
(m 1H). 15 Exanple 16: 2-

[ 2- (4- Et hyl phen n- 6-yl oxy]-5-nitropyridine a)

2- (4- Et hyl phenyl x)agimpg?oxychronan 4 one 20 i e

2- (4- Et Byl pheny2}[2 d i) ea:Y: ‘2 RAXI-PBHAYEEIYS descri bed for 2-
(3-fl uorophenyl) - 6- hydroxychroman 4 one in Exarrple 9(a) starting from1.0 g

of 2',5 dlhydrox aphenone ethylbenzaldehyde The
product was red yﬁggﬁ? EE‘&‘OPE%@a‘gBW%XYé O&nanf‘h RWVR (400 Mz, d6-DVBO) S:
7.43 (d, 2H, J 8. 7.25 (d, 2H, J 8.1 Hz), 7.11 (d, 1H, J 3.1 Hz),

1308 9% $ Jf@% éld“’r‘llfizfl?e“?ﬁ‘?‘g%g'dég‘yél@"‘é‘% "]“e%"a?é’% deéiS as%jff&g’%léHg Y20
Hz), 2.162 (fqr 2 zﬂﬂucroﬁh@ayﬂaztj hydroxghgemargdong it :@nm? 9(ab)start1ng from3.0 g
2-(4- Ethyl %323* hﬁg&g@&r ébgﬁerﬁinelanéﬁ 57 n(ﬁoflétélmlﬂlabl%whaacr&ewa@%é 6-di ol was

prepared as scr phenyl -, chrq 8£6a)
starting f resedusywasgpcrystallised fophinetinacigy H é\&][é H NMVR
(400 MHz, ct@ 1BNYEO53 ¥, BHBY.4657.30 th, 2H), 344((d 112H,3.0 Biz§. 7CD5I-(21)1 FH,2]288d 2H J

36."5) s natuslagtly, th e ek sRoph (8 bl gy Rk B gty Y of (1,0

H, 35 1. 6113(61Hz)2BI761dd’ 161,B2)16.8222H)m 1H), 1.84 (m 1H), 1.19 (t, 3H J
7.6 Hz). WD 03/ 006452 PCT/FI 02/ 00621 31

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

2-(2,5-Difluorophenyl)chroman-4,6-diol was prepared as described for 2-

20  phenylchroman-4,6-diol in Example 8(a) starting from 1.0 g of 2-(2,5-difluoro-
phenyl)-6-hydroxychroman-4-one. 'H NMR (400 MHz, ds-DMSO) &: 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, 1H, J 8.7,
2.8 Hz), 5.50 (d, 1H, J 6.8 Hz), 5.35 (d, 1H, J 11.2 Hz), 4.89 (m, 1H), 2.28 (m, 1H),
1.95 (m, 1H).

25

¢) 2-(2,5-Difluorophenyl)chroman-6-ol

2-(2,5-Difluorophenyl)chroman-6-ol was prepared as described for 2-(3-
fluorophenyl)chroman-6-ol in Example 9(c) starting from 420 mg of 2-(2,5-
30  difluorophenyl)chroman-4,6-diol. '"H NMR (300 MHz, d.-DMSO) &: 8.82 (s, 1H),
7.34-7.22 (m, 3H), 6.71-6.51 (m, 3H), 5.20 (m, 1H), 2.93 (m, 1H,), 2.68 (m, 1H),
2.11 (m, 1H), 1.98 (m, 1H).

d) 2-[2-(2,5-Difluorophenyl)chroman-6-yloxy]-5-nitropyridine
35



Cc) 2-(4-Ethyl phenyl)chroman-6-ol 2-(4-Ethyl phenyl)chroman-6-o0l was prepared
as described for 2-(3- fluorophenyl)chroman-6-ol in Exanple 9(c) starting
from 425 wg wfoo@st 4- et hyl - 5 phenyl) chroman-4, 6-di ol . The paTadexdoenas
purified using heptane - ethyl acetate (3:1) as an eluant. 'H NVR (400 Mz,
Ch30D) 6: 7.26 (d, 2H, J 8.2 Hz) 7.13 (d, 2H, J 8.2 Hz), 6.65 (d, 1 H J
8.6 Hz), 6.55 (dd, 1 H J 8.6, 2.8 FE&Q 6.51 (d, 1 H J 2.8 Hz),, 4.83
(dd, 1H, J 10.1, 2.3 Hz), 2.84 (m 1H, 2.62 (m 1H, 2.59 (q, 2H, J 7.6
Hz) 2.03 (m | H, 1.93 (m 1H, 1.19 (t, 3H J 7.6 Hz). 10 d)

2-[2-(4-Et hyI pher[)ZL()ZgSh]Dﬁlmm}ﬁ)eyyl)]:hﬂmeﬁkﬂiytaxgbfjﬂﬁtddpyﬁdine was prepared as
2-[2-(4-Eth hro I

deser | bed AP SBREL e AL BV ik QW@WE%@ IRREES (1)
starting 15rdmdf9 mfrzg(Zcﬂ dnzhlpmpb@nw)lcbmwf ehid qamdecwas IFerest léQﬂJct was

tall of I 400 MHz,
Eggrl g,s g gﬁgﬂ J&Bﬁfoﬁlﬁ'mr(ﬁ 00 Mz 9@7\@1@@% PnS. o:thhiﬂl\@w

8 60 d .36 (d,
oH, J 851 Hgg,t 142491(38121@ 7J26&(H111H2)705§ gWéH 1531-?((1 13&’1 w!? 15/ 00 (fj 1
H J 2.7 HZH 63@52ddﬁdJHlJHl69 1.8 6.02H7), bi8R (dd, 891, (d16.b, 512, 310 Bzy2139) , 5. 11

(dd, 1H, 1#) 98 (m | H), 2.75 (m |l H, 2.62 (q, 2H, 20 J
7.5 Hz) Zfﬁ‘( 1(m 1H), 1.19 (t, 3H, J 7.5 Hz). Exanple 17:
2- ( 3- Met hyl - 2- phenyl chr oman- 6-yl oxy -5-nitropyridine 25 a)

6- Hydr oxy- 3- msttty ngplglggnyl chr oman- 4- one
6- Hydr oxy- 3- net hyXI enyI chroman 4- one was prepared as described for 2

(3-f 1 udophenyl X-1@=(Hy anchplokyl-FErirepyadioe a) starting from2.0 g
of 2,5-di hydroxypropl ophenone and 1.63 m of benzal dehyde. The product was

Do D b o A A P o0 ety scetat e (31
7.47-7.39 (m 3H), 713(d 1H, J31Hz) 702(dd 1HJ8.9,3.1HZ),
0,050 19 T S St Syt oshubfichons bbb, °0
03/ 0064152 PB-Fh@3pInghH-hRRo8/ cMeintanl4-2nqindinaiphy Aahstarting fivnoB.Ovgael pr epar ed
as describ % 5°- h}%roxyacetophenone and 2.3 ml of 3-bromobenzaldehyde. The product was

recrystallised from acetic acid. 'H NMR (300 MHz, d-DMSO0) &: 9.41 (s, 1H), 7.50

(m, 1H), 7.59-7.53 (m, 2H), 7.39 (m, 1H) 7.12 (d, 1H, J 2.9 Hz), 7.05 (dd, 1H, J 8.8,

2.9 Hz), 6.98 (d, 1H, J 8.8 Hz), 5.57 (dd, 1H, J 13.0, 2.9 Hz), 3.12 (dd, 1H, J -16.9,

20 13.0 Hz), 2.81 (dd, 1H, J -16.9, 2.9 Hz).

221,

b) 2-(3-Bromo-phenyl)-chroman-4,6-diol

2-(3-Bromophenyl)-chroman-4,6-diol was prepared as described for 2-
25  phenylchroman-4,6-diol in Example 8(a) starting from 1.0 g of 2-(3-bromophenyl)-6-
hydroxychroman-4-one. '"H NMR (300 MHz, d¢-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, J 8.7, 2.9 Hz), 5.42 (d, 1H, J 7.0 Hz), 5.14 (d, 1H, J 10.5 Hz),
4.86 (m, 1H), 2.29 (m, 1H), 1.84 (m, 1H).
30
¢) 2-(3-Bromophenyl)chroman-6-o0l

2-(3-Bromophenyl)chroman-6-ol was prepared as described for 2-(3-
fluorophenyl)chroman-6-ol in Example 9(c) starting from 700 mg of 2-(3-
35 bromophenyl)chroman-4,6-diol. 'H NMR (400 MHz, d¢-DMSO) &: 8.81 (s, 1H),



phenyl chroman-4, 6-di ol in Exanple 8(a) starting from474 nmg of 6-hydroxy- 3-
nmet hyl - 2- phenyl chr oman- 4-one. 1H NWVR (300 WHz, d6-DVSO) S: 8.79 (s, 1H),
7.42-7.33wWOm3/08¢p2 6.88 (bs, 1H,), 6.53 (m 2H), 5.37 (d, PUH/FIG2/@sD Hz),
4.70 (d, 1H, J 5 10.6 Hz), 1.94 (m 1H, 0.73 (d, 3H J 6.7 Hz). ©c¢)

3- Met hyl - 2- phenyl chr oman- 6- ol 3- Met hyl - 2- phenyl chr oman- 6-ol was prepared as
described for 2-(3-fluoro- 10 phenyl )c®® oman-6-o0l in Exanple 9(c) starting
from 605 ng of 3-nethyl-2-phenyl- chroman-4,6-diol. 1H NVR (400 MHz, CD3QD)
S: 877 (s, 1H, 7.41-7.33 (m 5H), 6.59-6.48 (m 3H), 4.56 (d, 1H J 9.2
Hz), 2.73 (15, (ni,HIH),J751L(in51H)57a3rdm),1H2,."536(rni,dH)ﬁm-6.48(m63H),5m18(nHz), 2.11

(Zm(Sl@t hyllz_é %ﬁ H{h CI%’ ofr%sﬁ(rg’%)o )2(3%\ }11:1 rlogpzyrn (}HRe

2- ( 3- Met hyl - 2- phenyl chr oman- 6- yI oxy)-5-nitropyridine was prepared as
described for Synbis g3 &b RSB 16y SonMdpyidigh ne i n Exanpl e 1(b)
starti ng from 88%%%33%}1 39%?2% 2- phenryyl y%romanlwﬂol The product was
purified by 20 col um chromat ography usi ng heptane - 2-propanol (20:1) as

fila egugna %H N&ﬁio Q@}Qm%ﬁerggﬁhlm ox - Pditrofyridite wds ﬁreﬁal’e?)ls 78089( ((jdd
1H J 2.6 ﬂfi"r’é’% réd%‘“"l%zz %gi;l“oé‘wé‘ 6- 1425‘%9%“%‘8 ‘HEX?EPPI%"@  4.73

(d, 1H, J Yroda 33¥ing o 293- ‘t(rduﬂppﬂchiyl)dlreﬂnén-'ﬁ -0l 5Tl pﬂm@luct was ﬁzllte(eddhromgl‘,l J - 16. 5,

10.9 Hz), %1%;% I%fe{ﬁsl '11)1113 }gjace% than dth&?c@%‘t@fﬂ%&ﬁa& 2-

3- Met hyl - roman-4-
Vet hyl 6. (@mmbp{; RY400 iH PG i i éarlHFréﬁ-%H@n&%éd IFed&%d as 30

descri bed ;zgmé Y. Rider(Bs %}1()27 Qbaﬂymﬁvmﬁf @Hyl703<9v ,v1rH)d7m(d nHExenpl e 1(b)

A NG S oD ol e s S D4 2 Pl hf aprci-oge, | The

acetate (2:2100 @s 1#), 2boanf 1Hpnd then crystallised froma mxture of

2- propanol and acetone. 1H NWR (400 MHz, d6-DMSO 8: 9.03 (d, 1H, J 2.9

Hz), 8.64 (dd, 1H, J 9.1, 2.9 Hz), 759756(m 3H), 35 7.50-7.32 (m 4H)
7.30 (dp 1H, J ®Exhmigld 16:7.18 (d, 1H, J 8.9 Hz), 5.38 (d, 1H, J 12.5 Hz),

3.36 (dd, 1H, J WO 03/ 006452
PCT FI( 02) 00691 2§§ (5 Etﬁvlghéi& \chi8m3h- ol Hoxyi3-nitroByrdihi) -

a) 2-(4-Ethylphenyl)-6-hydroxychroman-4-one

20 2-(4-Ethylphenyl)-6-hydroxychroman-4-one was prepared as described for 2-
(3-fluorophenyl)-6-hydroxychroman-4-one in Example 9(a) starting from 1.0 g of
2°,5’-dihydroxyacetophenone and 0.8 ml of 4-ethylbenzaldehyde. The product was
recrystallised from acetic acid. 'H NMR (400 MHz, d¢-DMSO) &: 7.43 (d, 2H, J 8.1
Hz), 7.25 (d, 2H, J 8.1 Hz), 7.11 (d, 1H, J 3.1 Hz), 7.03 (dd, 1H, J 8.9, 3.1 Hz), 6.93

25 (d, 1H,7J 8.9 Hz), 5.51 (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), 2.62 (q, 2H, J 7.5 Hz), 1.18 (t, 3H, ] 7.5 Hz).

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

30 2-(4-Ethylphenyl)chroman-4,6-diol was prepared as described for 2-phenyl-
chroman-4,6-diol in Example 8(a) starting from 474 mg of 2-(4-ethylphenyl)-6-
hydroxychroman-4-one. 'H NMR (400 MHz, ds-DMSO) &: 8.81 (s, 1H), 7.34 (d, 2H,
J 8.0 Hz) 7.22 (d, 2H, J 8.0 Hz), 6.88 (d, 1H, J 2.8 Hz), 6.57 (d, 1H, J 8.6 Hz), 6.53
(dd, 1H, J 8.6, 2.8 Hz), 5.39 (d, 1H, J 7.1 Hz), 5.06 (d, 1H, J 10.7 Hz), 4.86 (m, 1H),

35 2.61(q,2H,J 7.6 Hz), 2.29 (m, 1H), 1.84 (m, 1H), 1.19 (¢, 3H, ] 7.6 Hz).



npl e 19: 2- L2-(2-Fl uorophenyl)chroman-6-yloxyl -5 -nitropyridine 5 a)
2- Fl uor ophenyl ) - 6- hydr oxychr oman- 4- one

2- Fl uowoyis@nguls) - 6- hydr oxychr oman- 4- one was prepar ed as pdagael/dvezi f or

3-fl uorophenyl)-6-hydroxychroman-4-one in Exanple 9(a) starting from2.0
f 2',5' -dihydroxyacet ophenone and 1.4 m of 2-fluorobenzal dehyde. The
duct was 10 recrystallised fromacdlic acid. 1H NVR (400 MHz, d6- DVBO)
6: 9.45 (s, 1H, 7.67 (m 1H, 7.47 (m 1H, 7.32-7.25 (m 2H), 7.14 (d,

1H, J 3.0 Hz), 7.04 (dd, 1H, J 8.9, 3.0 Hz), 6.95 (d, 1H J 8.9 Hz), 5.77
(dd, 1H, J 13. 5¢) 2(8EdnlphedyDéhréean-6-bH, J -16.9, 13.5 Hz), 2.76 (dd, 1H, J
-16.9, 2.8 Hz). 15 b) 2-(2-Fl uorophenyl)chroman-4, 6-di ol

2- (2- Fl uor ophenyl ) chroman- 4, 6-di ol was prepared as described for 2-

pheny! chr oman- 42€(4fEtbylphenyBxlanp1ae-68QIa’yaS$trmﬂdra§ desagibed far-(3-of

2-(2-f1 A DVSO) 8:

o és (Suorg ﬁ{;x}’lé%ﬂ)cﬁrd?ﬁlﬂf@ Hiﬁmmgﬁe éccm@xmg*ﬁm%%%fw etififi- o 89)(OI
yn.\/l)@;lwsva)na(nd‘1 6-gipl

1H J 259 hqapr?dW}Vasp F%in‘g%’gﬁs heptgne eéhﬁaceéats Hz), 5.46
(« 981l(4 Jl %3:9) k¥an el@an?d H NMHE (400MAR, GDIGD) 5:4738 (¢, 0H, JI8) Hzp726 (¢m 1H),
(0]
Lon (m 8l e SR 0 b 15 {38
le ?Sr?f’ﬂﬁr”‘j‘z”’m"m e LS00 M o oNEDy S 7,50 (
7.39 ?%ﬁ)%%&}l“ )lﬁi’zgggﬂﬁgl}?mq lglgé 3}%&%&?@1 1H) 6.53-6.50 (m 2H), 5. 2]1
(dd 1HP J, 10.2, 2.3 30 Hz), 2.98 (ddd, 1H, J -16.9, 11.2, 6.0 Hz), 2.66

(ddd, 1H, J -16 df2 J? (Q—vEtl?yrgxelﬁ%l))clgoégn -6l myﬂ-@)mtré pyRlifdN 1H) d)

2-[2-(2-Fl uorophen )ychro yl oxy] - ropyridine 35
2-[2-(2-Fl uorophenyl ) chroman-6-yl oxy] -5-nitropyridi ne was prepared as
descri bed for 521pi(aERylpRenyh)ciphahicoyTogy] &mltmpyxidmwdspepmd&xarml e 1(b)

R ok L IS e e
chr omatiegr efmlnyzﬂfsmlgg)f Re(@teatindphenayHelromer-batl THedpraduch svaa neceystedliged frash NVR
a mixture of 2-propanol and acetone. 'H NMR (400 MHz, CDCl3) 5: 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) 7.24 (d, 2H, J 8.1 Hz),
7.20 (d, 1H, J 9.1 Hz), 7.00 (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 10.1, 2.2 Hz), 2.98 (m, 1H), 2.75 (m, 1H), 2.62 (q, 2H,
20 J7.5Hz)2.16 (m, 1H), 2.01 (m, 1H), 1.19 (t, 3H, J 7.5 Hz).

Example 17:
2-(3-Methyl-2-phenylchroman-6-yloxy)-5-nitropyridine

25 a) 6-Hydroxy-3-methyl-2-phenylchroman-4-one

6-Hydroxy-3-methyl-2-phenylchroman-4-one was prepared as described for 2-
(3-fluorophenyl)-6-hydroxychroman-4-one in Example 9(a) starting from 2.0 g of
2,5-dihydroxypropiophenone and 1.63 ml of benzaldehyde. The product was purified

30 by column chromatography using heptane - ethyl acetate (3:1) as an eluant. "H NMR
(300 MHz, dg-DMSO) &: 9.37 (s, 1H), 7.53 (m, 2H), 7.47-7.39 (m, 3H), 7.13 (d, 1H,
J 3.1 Hz), 7.02 (dd, 1H, J 8.9, 3.1 Hz), 6.89(d, 1H, J 8.9 Hz), 5.17 (d, 1H, J 12.3),
3.18 (dq, 1H, J 12.3, 6.9 Hz), 0.84 (d, 3H, J 6.9 Hz).

35 b) 3-Methyl-2-phenylchroman-4,6-diol



(400 MHz, CDC13) 6: 9.04 (d, 1H, J 2.8 Hz), 8.60 (dd, 1H, J 9.1, 2.8 Hz),
7.56 (m | H), 7.43 (m 1H), 7.30-7.22 (m 2H), 7.20 (d, | H J 9.1 Hz),
7.02 (d, WOH3/0d643828 Hz) 5 6.98 (dd, 1 H J 8.7, 2.8 Hz), GCIIFI¢xoch H, J
2
5

8.7 Hz), 5.3 7 (dd, 1 H, J 10.4,
6.0 Hz), 2.82 (ddd, 1H, J -17.0
Exanpl e 20: 10 2-(2

3- Di hydr o- 2- phenyl - benzo[ 1, 4] di oxi n-6-yl oxy)-5-nitropyridine a)

1-[ 2, 5- Bi s(benzyl oxy) phenyl ] et hanone A m xture of

1- (2, 5-di hydr OXBFM@ZZM ShbaNaemad486dig) wadimogarkd addeseristd fo7204 15 @),

8z 50 m
has " heat catERBTOPEr Pk ipbi SREaG RAfng dohf a7P e St FRRIGRRETE [20 ™)
filtered ofrhethillphdnylchraman-4vase. éHdﬁMBa(B@_I MMz, dire*;DMSQ) @n&lé‘f? (fr,élii)c ed
pressure a“7d429‘7?§&mh?§; ’8‘980@@‘ %ds%d(n{ s, ﬁgtf 1500 8td @5, Were (Waghed twi ce

wi th dilute sodi th’dilute’ hydrochlorlc
aci d, dbi edOgvEE), é(?él(mmlgl)bl(b?fa(de3ﬁn86§tﬂ)@t antially 20 evaporated to dryness
under reduced pressure. The residue was triturated with cold n- heptane (30
m ), and the preci s |Itere ff with suction filtration giving
after drying 2. 8?538\4‘3?‘13’112 @%%&?@I oxy) phenyl ] et hanone. ' H NMR (400
VHz, DI\/ISOd6)6:250(s 3H) 5.08 (s, 2H), 5.18 (s, 2H) 720750(m

25 e e Rt OARERS Al ke foRhlag o o

m) in18c etpmn)dmhmmfﬁl—&-ohim Exganple P(c) steunmfmm 60> fngrOfﬁ Ill‘lethAH@helb@'ol ing to
room t enper g%cﬂr %%Q&WM@I&@PB@W’%S 8P (isegq)ed 4ay7 33 thr sty on,

washed with et her dried undér ure. Acetic acid

2, 5- bi s( berfz3f- 6@)(%%%1%4 Seclels & 182 Hadcd- Y tdds ﬂﬂzédﬁf%érﬂaz)p%ﬁéﬂ% Yi el d

is 1.87 g. 1}HJNW5(%9%®11§11=1H)2023(&53H ,JH6 H2).03 (s, 2H), 5.05 (s, 2H),

6.84-7.44 (m 13 c) 5- Bl s(benzy oxy) phenol 35 WO 03/006452

PCT/ FI 02/ 00621 35 A solution of acetic acid 2,5-bis(benzyl oxy) phenyl ester
(1.85 g)p and 5Md)SC(diMamiyﬂyﬁpbmi}diexrmdtmGJmey}-iQﬂﬁmmdima ethanol (11 m) was
heat ed under reflux for 6.5 hrs. After ethanol was evaporated under

reduced pressure the clear solution was
2-(3-Methyl-2-phenylchroman-6-yloxy)-5-nitropyridine was prepared as

7
.3 Hz), 3.04 (ddd, 1H, J -17.0, 11.5,
1 %.28 Hz) 2.18 (m 1H), 2.08 (m 1H).

described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b) starting
from 600 mg of 3-methyl-2-phenylchroman-6-ol. The product was purified by
20  column chromatography using heptane - 2-propanol (20:1) as an eluant. '"H NMR
(400 MHz, d¢-DMSO) &: 9.04 (d, 1H, J 2.8 Hz), 8.59 (dd, 1H, J 9.1, 2.8 Hz), 7.43-
7.36 (m, 5H), 7.19 (d, 1H, J 9.1 Hz), 7.00 (d, 1H, J 2.6 Hz) 6.95 (dd, 1H, J 8.7, 2.6
Hz), 6.86 (d, 1H, J 8.7 Hz), 4.73 (d, 1H, J 9.3 Hz), 2.85 (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).
25
Example 18:
3-Methyl-6-(5-nitropyridin-2-yloxy)-2-phenylchroman-4-one

Methyl-6-(5-nitropyridin-2-yloxy)-2-phenylchroman-4-one was prepared as
30 described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b) starting
from 200 mg of 6-hydroxy-3-methyl-2-phenylchroman-4-one. The product was
purified by column chromatography using heptane - ethyl acetate (2:1) as an eluant
and then crystallised from a mixture of 2-propanol and acetone. 'H NMR (400 MHz,
d¢-DMSO0) 8: 9.03 (d, 1H, J 2.9 Hz), 8.64 (dd, 1H, J 9.1, 2.9 Hz), 7.59-7.56 (m, 3H),
35 7.50-7.32 (m, 4H) 7.30 (d, 1H, J 9.1 Hz), 7.18 (d, 1H, J 8.9 Hz), 5.38 (d, 1H, J 12.5
Hz), 3.36 (dd, 1H, J 12.5, 6.9 Hz), 0.86 (d, 3H, J 6.9 Hz).



made acidic with diluted hydrochloric acid. The precipitated product was
collected 5 by filtration, washed with cold water and dried under reduced
pressure. wa®lodedss 0.56 g. 'H NVR (DMSO-d6) 6 = 4.97 (s, PAH)EI0Z00041 (S,

2H), 6.34 (dd, J = 3.1, 8.8 Hz, 1H), 6.49(d, J = 3.1 Hz, 1H), 6.85 (d, J =
8.8 Hz, 1H), 7.28-7.46 (m 10H), 9.1 (br s, | H). d)

2-[ 2, 5-Bi s(benzyl oxy) phenoxy] - 1- phenyl38 hanone 10 A m xture of

2, 5- bi s(benzyl oxy) phenol (0.28 g), 2-bronpacetophenone (0.22 g), potassium
hydr ogen- carbonate (0.25 g) and 18-Crown-6 (3 ng) in acetonitrile (4.2 m)
was stirred at 22 C for one week. The m xture was filtered and evaporated
to dryness under reduced pressure. The residue was triturated with the

m xture of 15 eEH%mP{°81.92 m) and water (1.4 m) at the ice bath

t enper at ure. The[py@dUsropiray])chedthacbetbxyy-SHitropyaidiren, washed with cold

et her and dried under reduced pressure. Yield is 0.14 g. 'H NVR (DVSO d6)
S =498 (s, 2H), 5.06 (s, 2H), 5.58 (s, 2H), 6.51 (dd, J =8.9, 2.3 Hz, 1
H, 6.68 (d, J & 2(BFkprophel)-6-Bydupxyehropar=48ne Hz, 1 H), 7.28-8.03 (m
15H). 20 e) 2-[2,5-Bis(benzyl oxy) phenoxy] - 1- phenyl et hanol To the sol ution
of 2-[2,5-bis(benzyl oxy) phenoxy] - 1- phenyl et hanone (0. 14 g i..h et hanol

(0.5 m) and te21(21@W@Phﬁlaﬂ'%W@WW%‘%%‘H“&FQE%@@F‘%S?rét?fﬁgg%lt ure 25
sodi um bor Qttxqwoﬂ?pr{eﬁ{l%tmjhroxmﬁoﬁﬁﬁmté&nn\Easm fei (8 )estarfibg fom2.6g oft O C and
2 hrs at 22 C tenperature, Affer g diln(%. V\ﬁtel‘ 5 lgﬁ)ngﬁwfﬁ;g”r%' andhs

t et r ahydr oRub afiPyeiogyacsiPRpeone @pd Sm! o Bporpherzpldehyde  THGRIOPINAS Y ot 22 ¢
0.5 hr 14 he rguratiiiiedfasn bedticacid JH NBIRh@a0 M deDMS@ade9.40rd, i), 887under
reduced press - el d. s ! 5-3 H, 4.91
(m 1H), 4_%@59]%@17_4%&,(1%{_)071_9%2?253% 2%% %?H?%%%Z)a.7'94ﬁg‘%{ﬁmg}8'%.47 (dd.
J = 2.8, 839 Hu), 698)(d, B1,68.9 #2),5.77 @dgIHid, 1313428 §zRF.26ddd 1 H; Jg- 189, iz, 1H),
7.24-7.45 ( ek -k gr - phenyl et hoxy) benzene- 1, 4-diol 35 A
sol ution oflglzs-}%é!’_%'jgi(as?’ﬁg(ﬁgyllr%gy 'gﬁ{ezé'oxy] - 1-phenyl et hanol (3.9 g) in

et hanol (175 m) was hydrogenated in the presence of 10 % pal | adi um on

charcogk WO 03/ 806422 1RfedpHehPdpétaa 4,630l

2-(2-Fluorophenyl)chroman-4,6-diol was prepared as described for 2-
phenylchroman-4,6-diol in Example 8(a) starting from 1.19 g of 2-(2-fluorophenyl)-
6-hydroxychroman-4-one. 'H NMR (400 MHz, d¢-DMSO) &: 8.85 (s, 1H), 7.56 (m,

20  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, 2.8 Hz), 5.46 (d, 1H, J 6.9 Hz), 5.35 (d, 1H, J 10.6 Hz), 4.89 (m,
1H), 2.26 (m, 1H), 1.98 (m, 1H).

¢) 2-(2-Fluorophenyl)chroman-6-ol
25
2-(2-Fluorophenyl)chroman-6-ol was prepared as described for 2-(3-
fluorophenyl)chroman-6-ol in Example 9(c) starting from 800 mg of 2-(2-fluoro-
phenyl)chroman-4,6-diol. 'H NMR (300 MHz, ds-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
30 Hz),2.98 (ddd, 1H, J -16.9, 11.2, 6.0 Hz), 2.66 (ddd, 1H, J -16.9, 5.0, 2.9 Hz) 2.11
(m, 1H), 1.99 (m, 1H).

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

35 2-[2-(2-Fluorophenyl)chroman-6-yloxy]-5-nitropyridine was prepared as
described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b) starting



(100 ng) at 30 psi. The catalyst was renoved by filtration and the sol vent
was evaporated under reduced pressure. The residue was recrystallized from
t he m xt uwe 03ebedsdl uene- et hyl acetate 8:1 (15 rﬂ) The yi edad/r162/00621

2- (2- Hydr oxy- 2- phenyl et hoxy) - benzene-1,4-diol is 1.2 g. 'H NVR (DVSO d6) 8
=3.79 (dd, J = 9.6, 8.3 Hz, 1H), 5400(d,J=96, 3.6 Hz, 1H), 4.94
(ddd, J = 3.6, 8.3, 3.9 Hz, 1H), 5.66 B, J = 3.9 Hz, 1 H, 6.18 (dd, J =
8.5 223 Hz, 1 H, 6.34(d, J =2.3, 1 H, 6.57 (d, J =8.5 1H),

7.26-7.47 (m 5H), 7.97 (s, 1H), 8.66 (s, 1H. Q)
2, 3- Di hydr droin phefigl oflﬁeﬂzﬂliordplféhgﬂ)ﬂxblﬂalﬁéaﬂ ThbGrédisomas porifiaf by

tnshoat ed SRR PP AORERENGS Af@!‘j?% 5 (8 flenl, "hag. |70 ™)
After fil tdﬂO@lMHméilXE)lb)lfenQ Ot 1&1&[3(&151@6&6 Iﬁ@ﬂBI‘lH’ éduced Predsanm, The
resi due was p‘?'ﬁ'.”f(fgegHgg cli% Egﬁncf%?ﬁ%qgrﬁ-?% PRIz§ i1 0@, 98! 7 £ 8aiAene/ et hyl

acet at e/ acetl ¢ aci

2, 3-di hy’idrcﬁ%&@ﬁehlglil%é’n%gfr&z) %1@<|1H,688|H4)s5 87 &ldy 1H, [1RWR2-3Has0- d6) 8 =
4.02 (dd, J3e'4 48, 1}111 417l1b£,11$H)50 33582@&1 JHZT 2170, 511,248 Hz) 2.180(m, 5. 11
(dd, J—8 } , 6.29 (dd 8 8.5 Hz, 1H),632(d J =
2.8 Hz, 8?’@%’6‘ J =8.5H, 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-nitropyridine A
sol ution of 2, 3- IE‘Y p2- Phenyl -benzo[ 1, 4] di oxi n-6-o0l (80 ng), 2-chloro-
5-nitropyridine ? and pot a55| um car bonate (52 ng) in

di met hylof or manmi @e(2(3tDihydrg gyl Aldiexin-beyloxldr-nifropyrding\f t er cool i ng
the m xture water (10 m) was 25 added and the precipitated product was
filtered, washed with water and 2-pro and dried under reduced
pressure. Yield®sl€d> rﬁjs@ﬁ%llyllﬁi‘yiié@nll%h"@oneH NVR (DIVBO d6) 8 = 4.16 (dd,
J =8.5 11.6 Hz, 1H) 4.47 (dd, J = 11.6, 2.6 Hz, 1H), 5.28 (dd J = 2.6,
8.5 Hz, 111), 6. 75

7.05 (d, J = 8. P f]l @éi‘fﬁ? OXXthnfé‘)“jfh%ne iﬁ% g)7b?§7‘y17 @%"“E‘m% 8. 60

g d([j], hJ d1% 3Cg)2pc8assﬂlrrﬂ.cd1honajd-()12 49g)nd (18;Créwa-636 nhfp),in 2- Hﬁ)anonE(édhpl)evaﬁl 2-(2
ro
2-(2, )3/» Di h%l(??%ﬁg%h?{ It-)enzo% ?ifﬁ%dp(g%gﬁhgé%%gﬁa? ‘%{S Eécﬂ%/f?l ne was

prepared i rﬁltrh@ vmmgamg&e@g) dryness under reduced pressure and ether (5 ml) was
2-(2, 3-di hyﬂaea % 1P NERWLIBBA 4Rk Wradth i (R¥d il FilRE ¥odidm WO RAG RN,

PCT/ FI 02/ 00621
twice with dilute hydrochloric acid, dried over sodium sulphate and substantially

h& 4

20  evaporated to dryness under reduced pressure. The residue was triturated with cold n-
heptane (30 ml), and the precipitate was filtered off with suction filtration giving
after drying 2.85 g of 1-[2,5-Bis(benzyloxy)phenyl]ethanone. 'H NMR (400 MHz,
DMSO0-dg) & = 2.50 (s, 3H), 5.08 (s, 2H), 5.18 (s, 2H), 7.20-7.50 (m, 13H).

25 b) Acetic acid 2,5-bis(benzyloxy)phenyl ester

A solution of 1-[2,5-bis(benzyloxy)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

30 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).

¢) 2,5-Bis(benzyloxy)phenol
35



37 nitropyridine above from 2, 3-di hydr o- 2- phenyl - benzo[ 1, 4] di oxi n-6-0l (80

ng) and 2- chloro-3-nitropyridine (56 ng). Yield is 30 ng and np <60 C. 'H

NVR ( DMSOWV@G)B/00&52 4. 16 (dd, J = 8.6, 11.4 Hz, 1 H), 4.46 padEio2oos2111. 4,

2.5 Hz, 1 H, 5.27 (dd, J = 2.5, 8.6 Hz, 1H), 6.73 (dd, J = 2.5, 8.6 Hz,

1H), 6.85 (d, J = 2.5 Hz, 1H), 7.03 (d, J 8.6 5 Hz, 1H), 7.34-7.52 (m

6H), 8.43 (dd, J = 1.9, 4.8 Hz, 1H), 8355 (dd J=7.8, 1,9 Hz, 1H.

Exanpl e 22: 2-(2

3- D hydr o- 2- phenyl - benzo[ 1, 4] di oxi n- 6-yl oxy)-5-trifluoromethyl- 10 pyridine

2-( _26_3- Di hydro- & mﬁéuﬂ offh@ﬁtid).{mdu 5]&@(Beﬁzploﬁy)phax}&)sst5r ¢1r85f 4)und SVt hﬁl :

pyri di ne ed,in.t Y enzo

1, 4] di oxi ﬁOd‘g‘“ﬁfy@ ld%S‘H‘i“E%@@gEPH “EBS&QW@M fider R for

2, 3- di hydr &.2hshafipd etheot ofad evipdiated undepmﬂuc(eﬂ(j)rds'Sum'gl)e clpat solution was

2-chloro-5-(trifl 104-

110 C. ° r{ﬁ&?r-‘?’ (aﬁl\‘%dt" gg‘a 1@%!1%3&%19%‘38aé@“n{ég;&%cﬁiaﬁécﬁpﬂoﬁué !ﬁgé derdd J =

2.3, 15. 4 bisiAltration), washezl%vl(du@pld water an@drigl wndep redyger) pregsurep Yigldiis 456

Hz'g') Wﬁ(b@ldsé d§r524897 2HL)H)51017(50§1)£CB3 7%&133 =8 HBS ALK, 7. é95§3d
61}].);243@)J i’elﬁ%a 66 (d,J= 828Hg ﬂ{)’}zs 46é(m210§{)|_gl(br|§)

2 (18pphenyl -5, 6, 7, 8-t et r ahydr o- napht hal en- 2-yl oxy)-p iyr dine a)

hoxy 2- phe dro H- na ne 25 A m xture of
aI | adi un(I1) agﬁza@’édj?lﬁ Yé"} yg}?tégogﬁzl" en%’](eglanﬂlgnyl phosphi no) -
1, 1' - bimeaphtyl (1. 91 g) and potassiumtert-butoxide (4.15 g) in dry tol uene

was stirred ung‘e one féofns?ogn%}’l&%)ﬁ%nol% ef%?dﬁ?oa@étoﬁﬁfengﬁe

6- met hoxy-1- tetra t'olluene were added and the
i xt ur e wasg)&qtirsﬁlelﬁlbxdr%ni ogatedp.2p ghandﬂ% FeRehi(d MBI AGHIRES cool ed to

room t enper, atz%s “aaequﬂayatezi qu090n§§’teéld' qhe%ﬂm@mssﬁmm@m&m blagidi de and
extracted W|t ext.ract Wi t.h e, dried

t hy
and evapor df é@meslsﬁéld@i’i? \éceﬂrpéﬁﬁg‘&rte e3idhs W?%W%Vy\%fwlgéwem?%? graphy on
silicagel o892 hd) wehwatend. 4ﬂﬂl)mlﬂe&1eébathtan@raum The fjodast vas el uant. ' H

NVR (400 M lle&ed P}IIVEB)MIOH was1816d évqh c%fd eth]er ng dﬁgc} andbr ile%'uZedgéregsﬁ}e oH),
Yield is 0.14 g. "H NMR (DMSO-dg) & = 4.98 (s, 2H), 5.06 (s, 2H), 5.58 (s, 2H),
6.51 (dd, J = 8.9, 2.3 Hz, 1H), 6.68 (d, ] =2.3 Hz, 1H), 6.94 (d, ] = 8.9 Hz, 1H),
7.28-8.03 (m, 15H).

'OCDU'I"‘LICD

20
e) 2-[2,5-Bis(benzyloxy)phenoxy]-1-phenylethanol

To the solution of 2-[2,5-bis(benzyloxy)phenoxy]-1-phenylethanone (0.14 g)

in methanol (0.5 ml) and tetrahydrofuran (1.9 ml) was added at the 0 °C temperature

25  sodium borohydride (6.5 mg). The reaction was stirred 15 minutes at 0 °C and 2 hrs
at 22 °C temperature. After adding water (5 ml) methanol and tetrahydrofuran were
evaporated off. After the residue was stirred at 22 °C 0.5 hr the product was filtered,
washed with cold water and dried under reduced pressure. Yield is 0.09 g. 'H NMR
(DMSO-dg) & = 4.05 (m, 2H), 4.91 (m, 1H), 4.95 (s, 2H), 5.01 (s, 2H), 5.59 (d,J =

30 4.7Hz, 1H), 6.47 (dd, J=2.8, 8.8 Hz, 1H), 6.68 (d, ] =2.8 Hz, 1H), 6.89 (d, ] =8.8
Hz, 1H), 7.24-7.45 (m, 15H).

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

35 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



35 6.91-6.94 (m 2H), 3.85 (s, 3H), 3.82-3.88 (m 1H), 3.06-3.14 (m 1H),
2.92-2.98 (m 1H), 2.23-2.38 (m 2H). WD 03/006452 PCT/ FI 02/ 00621 38 b)
6- Hydr oxyw®-3lveswgt - 3, 4- di hydr o- 2H napht hal en- | -one PCT/F102/00621

6- Met hoxy- 2- phenyl - 3, 4-di hydr o- 2H napht halen- | -one (1.0 g) was refl uxed
5 wth 47 %HBr (20 m) until disappearance of the starting material. The
m xture was poured into water and ext3®&cted with ethyl acetate. Ethyl
acetate was dried and evaporated. The product was recrystallised from

tol uene. 'H NWR (400 MHz, d6- DVMsO) 6: 10.35 (s, 1H), 7.79 (d, 1H J 8.6

ﬁ; g %g 21@)”:5 i. Tfﬁegﬁaéyggvéashbknoﬁed&zﬁltraﬂorﬂath&ﬂwsSIvGBtv(/a:k 1H2 192'2333
(m 2H. cf'&® g‘}&’ll ’eéi%'ecggrfﬁsflfe I(I%Feglzgfgvﬁjts rista%gzedljﬁ o@féo Ui on of

6- hydr oxy- 2f ptieengletityl 4eelath Bdr @5 2il) iEhshidid bEA~(2-Hydomey-2-plienyBthayy)-i n
trifl
o e g 260v i s o (T T g v

heat ed r at to the residue

and the5m %Q¥r(@d, JeXPrGaéiﬁeﬁBZ WD tddd, htéitate, 3@%@&?@ %Q@ K‘éét‘ $8s dried

d 4 6 dH =83, 18),7. 32
221) e\éaggf fﬁzeq’lﬁjé'i i @05, oMz, 105; @MEQ J 2% 12, 6sg2( I(ﬂ)rn 85H) )1 32 (m99

5
(m 1H), (78?16 ’i‘%ém(?ﬁl) )17I%7(52]8{)d§%g(
5-Ni tro-2-(6-phenyl-5,6,7, 8- tetrahydro naphthal en- 2-yl oxy) - pyri di ne
6- Phenyl -5, 6, 7, 8< h I :
2-chl o)r/o 5- ni tr@bg’g ]é’i% éﬁ(’]g%e'%ﬁn%g élotxasé;%gmngl uoride (23 ng) in dry

di met hyibf or mam de were heated at 25 120 C until disappearance of the

startino mater ! ol oo T N 1R RUTRertch e (o i ext ract ed

wi th ethyl aceta W th brfine a qj dried
and evapor deleene ('?ﬁ@ilbwgah@qted,\ygh A@abeylyﬁtalﬁmagaéﬂt fG>m ‘E‘Iﬂeﬁéez]é’ fy (400
MHz, d6- DV Rer Giitefn® the(s8lvedtivaslevdp &aid&)und& réduced @resshire. The&eﬁdue?wﬁs)

ZH)18 gOSEx é)%lglﬁgz E&colgm%%h?orggoéraphy ol;Q dilica ge:l3 (tquene/gtmll acl_Qate/aceé3 ic ac1d 04 (m

6- ( 5- Nifbr 0-gphe1 . dihe yiidbox dittyany-pBerl bt 8 }dRsxingpiltiniSen H NMB

6- (5- N tro- BypdFiay £ % XU, 7= BRIV A 18, frfliasdiad; PER 2R PUAR), St 3.7 One was
(dd, ] =8.5, 2.3 Hz, 1H), 6.29 (dd, J = 2.8, 8.5 Hz, 1H), 6.32 (d, J = 2.8 Hz, 1H),
6.75 (d, ] = 8.5 Hz, 1H), 7.36-7.47 (m, SH), 8.99 (s, 1H).

20 h) 2-(2,3-Dihydro-2-phenyl-benzo[ 1,4]dioxin-6-yloxy)-5-nitropyridine

A solution of 2,3-dihydro-2-phenyl-benzo[1,4]dioxin-6-ol (80 mg), 2-chloro-

5-nitropyridine (56 mg) and potassium carbonate (52 mg) in dimethylformamide (1.0
ml) was stirred at 120 °C for 2 hrs. After cooling the mixture water (10 ml) was

25  added and the precipitated product was filtered, washed with water and 2-propanol
and dried under reduced pressure. Yield is 60 mg and mp 163-170 °C. 'HNMR
(DMSO-d¢) § =4.16 (dd, J = 8.5, 11.6 Hz, 1H), 4.47 (dd, ] = 11.6, 2.6 Hz, 1H), 5.28
(dd, T=2.6, 8.5 Hz, 1H), 6.75 (dd, J = 2.6, 8.8 Hz, 1H), 6.88 (d, J = 2.6 Hz, 1H),
7.05 (d, J = 8.8 Hz, 1H), 7.21 (d, ] =9.1 Hz, 1H), 7.39-7.52 (m, 5H), 8.60 (dd, J =

30 2.8,9.1 Hz, 1H), 9.05 (d, J =2.8 Hz, 1H).

Example 21:
2-(2.3-Dihydro-2-phenyl-benzo[ 1.4]dioxin-6-yloxy)-3-nitropyridine

35 2-(2,3-Dihydro-2-phenyl-benzo[ 1,4]dioxin-6-yloxy)-3-nitropyridine was
prepared in the same way as 2-(2,3-dihydro-2-phenyl-benzo[1,4]dioxin-6-yloxy)-5-



35 prepared as described for

5-nitro-2-(6-phenyl -5, 6,7, 8-tetrahydro-napht hal en-2- yloxy)-pyridine in
Exanpl e 2®@@dB/oeisnmg 50 ng 6- hydr oxy- 2- phenyl - 3, 4- di hydr o- 26 TVWDDB6D06452
PCT/ FI 02/ 00621 39 napht hal en-1-one, 33 ng 2-chloro-5-nitropyridi ne and 37
ng potassiumfluoride. 1H NWR (400 MHz, d6-DMSO) 6: 9.07 (d, 1H, J 2.8
Hz), 8.68 (dd, 1H, J 9.0, 2.9), 8.01 384, 111, J 8.5), 7.37 (d, I H J 9.1
Hz), 7.21-7.38 (m 7H), 3.96-4.04 (m 111), 3.15- 3.23 (m 1H), 2.98-3.04
(m 1H), 2.39-2.48 (m 1H), 2.25-2.31 (m 1H). 5 Exanple 25:

3- N Acet yl afifrdifridide2bBNERYIS- @H@ﬂroGZ yh@y&tbe@a[m Jdéoxin-6-ol (80 mg) and 2-

i <ol ved (cﬁlo%‘ﬁﬂ e e e e g

m) and 105 mna%a;ﬂ 48, 6,N,1N4 Hz,rrﬁﬂ};wm(dmd)myr 4,d;1 f1&lz( DVB)2 el added and

t he reacti S kr f : oyL r re and
quenched w %]%Hé,dﬂlbgg (M\?% rgﬁégg{zHg@ %'Is%l@éﬁe% SE‘HZ %g)gztoggm ﬁg reaction
m xt ur e 5andzVENCE. 24-842(m, GH)srBe@s(dd Jroll feAS B dpor %155 &, s’ -8, elp%H@ed

Product wa %lfled by col umm chromat ography 15 (CH2Cl12 : EtOAc / 98 : 2).
"H- NVR (40 d6-DMSO): 6 9.38 (s, 1H), 7.68 (s, 1H), 7.47-7.25 (m
5H), 6.85-6.66 (m 4H), 6.63 (dd, 1H, J= 8.8 Hz, J= 3.0 Hz), 5.07 (dd, 1H
J= 9.9 Hz, J= 1KXake28 71 (s, 3H), 3.0-2.85 (m 1H), 2.75-2. 62 (s, 1H),
g i?n ﬁolg Erzn __,' ) E . Z0[ 1, Qlﬁg]vloxlé))Stn%uorom%vq

5-Ni tr a02- (p3rigineny| chrorran 6- yI oxy) pyr| di ne of Exanple 1 (2.269) was

di ssolved in 350 mM of glacial acetic acid. Zi nc powder (8.48g) was added
in few 25 portions due to exotherm c reaction. The m xture was stirred at

r oom t enper at ur @-@arDilydieorpBenyibenzof t,4ldiaxin-srdoxs)rictriffueramesindd wi t h
glacial ac %;yh@ln%%ag *préBﬁFedelﬁ ik AR w@%@@%?@&ﬁﬂy&@dz pidnyEBE 0pIS4|afad and

evapor at ed agai n. ct mxture sqQlved in shed
R o stoh e B 2 e -%Ylgbw@g?égoﬁl&f@ Obani c
fr ?ct I ousﬁ Vi )eand @dhl 618 S -@riflustoine thyDp aiidiNa@B3@g). Riield isc30 B and sppl0dh f | | ed by
co um chr to o[ 1 0 65 O
7. 26 186C R %,(Dyggﬁe)ﬁf gf%d’fd ":8'%'%‘%1,2’ 1) 3.6(()((3%1) , 28, 65.5. 75
11.4 Hz, 1H), 5.27 (dd, ] =2.3, 8.3 Hz, 1H), 6.72 (dd, ] = 2.8, 8.8 Hz, 1H), 6.84 (d,J
=2.8 Hz, 1H), 7.03 (d, ] = 8.8 Hz, 1H), 7.19 (d, ] = 8.8 Hz, 1H), 7.39-7.52 (m, SH),
8.20 (dd, J = 8.8, 2.6 Hz, 1H), 8.58 (d, ] = 2.6 Hz, 1H).

20
Example 23:
5-Nitro-2-(6-phenyl-5.6.7.8-tetrahydro-naphthalen-2-yloxy)-pyridine
a) 6-Methoxy-2-phenyl-3,4-dihydro-2H-naphthalen-1-one

25

A mixture of palladium(II) acetate (0.57 g), rac-2,2’-bis(diphenylphosphino)-
1,1’-binaphtyl (1.91 g) and potassium zerz-butoxide (4.15 g) in dry toluene was
stirred under argon for 10 minutes. Bromobenzene (5.34 g) and 6-methoxy-1-
tetralone (3.0 g) solvated in dry toluene were added and the mixture was stirred at

30 100 °C for 2 h. The reaction mixture was cooled to room temperature and poured into
saturated aqueous ammonium chloride and extracted with ethyl ether. Organic extract
was washed with brine, dried and evaporated. The crude product was purified by
flash chromatography on silica gel using toluene and toluene-ethyl acetate (9:1) as an
eluant. '"H NMR (400 MHz, d¢-DMSO) 6: 7.87 (d, 1H, J 7.8 Hz), 7.16-7.33 (m, 5H),

35  6.91-6.94 (m, 2H), 3.85 (s, 3H), 3.82-3.88 (m, 1H), 3.06-3.14 (m, 1H), 2.92-2.98 (m,
1H), 2.23-2.38 (m, 2H).



(m 3H), 6.69 (d, 1H, J=8.6 Hz), 5.08 (dd, | H J= 10.0 Hz; J= 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. 91wm3/obé4s) . 35 Exanpl e 27: 5- N Acet vl am no- 2- ( 2- plrem/ré@san- 6-

| oxy) - pyridi ne WO 03/ 006452 PCT/ Fl 02/ 00621 40

5- Ami no- 2- ( 2- phenyl chr oman- 6- yl oxy) - pyri di ne of Exanple 26 (0.955g) was
dissolved in 8 m of dry pyridine unde#8nitrogen. DVAP (0.038g) was added.
AcCl (0.26 m) was added at roomtenperature into the reaction solution
dropwi se because 5 of vigorous and exotherm c reaction. The reacti on was
stirred for 90 mi nutes at room terrperature and guenched with sl ow addition

of Im of HO of t Qrated to dryness.
Tol uene evaporagygﬁ-}m&?‘yr'gBE gé\ﬂaﬁ%‘g (}? en'gf)g%luct m xture was
purified with columm chronmat ography (Et QAc: CHZClZ / 60:40) to give of

crystalline sli g%%%o;éﬁ?%p@l\éﬁ%&ﬁE&g&t%'ﬁg@;ﬂgl%q%ew@ Wat Re{uxegrified 10

wth recrystallizatio recipitate was filtered
and wa8heavithi 4h%HRr 20 mi) ugtil dlae@pe@mewé@# stertng m}aysanal ThermRura wes MHz;  de6-
?NSZO) 8 6 H; Qf'ed(u%o \xbaté'r’)and%x@thécﬂwuﬁbt acet?atcdfﬂr%hgc&atglwa@ deled Afd J_Za 9JHZ

6.8 Hz) 6 esapqr%ted Tﬂiemfoéplf;t Ve {eﬁﬁstaﬁlsﬁig ffﬁmioh‘@ni M@‘Og ‘\gﬁﬁz‘% 3.02-2.90
(m 1 H, DMSOjadm. 35L(sH1H$ 7=791@, 18, B8 biHz),J5157 B3km, SBY, 678(ddz ) H, P. 22- 2. 11

5 N :\I-Dl acét‘g%a‘éﬁ{%%%@ 4.1 }Vﬂ%ﬁéﬁﬂ% §§(r§}1 U0y 2:99-3106, Gmop D, 2.83-2.90

5- Ani ndo2- (& pHEYy1=RB3tmn28).y| oxy) - pyri di ne of Exanple 26 (0.40g) was
dissolved in 1.5 mM of dry pyridine under nitrogen. DVAP (10 nol-% and
Ac20 (1.0 m) were added and the solution was stirred at roomtenperature

for 2.5 hours. oréiPhemd-SfasSteteadinearbihalssraped to dryness. Tol uene

evaporation was repeat ed tw ce. Product was purified by colum

R e

5H), 7.187 (n(iig) 111 hhﬂubfoz&eﬁc Heid, wi. dd8eGtrRbhylsitanS¢98, mg). TBe nfixtdre \&M heitele 1 Hz;

‘(] ;] 1 130 hz) ., abgo Qé 391%08(0%9' vb%%e\égzgtq% &’gﬁg Q&degll_g the?rea&ue( ahd tﬁq!:_l)mxtul?e 25-2.12

extracted w1th ethyl acetate. Orgamc extract was dried and evaporated. "H NMR (400
MHz, d¢-DMSO) 6: 9.02 (s, 1H), 7.18-7.32 (m, 5H), 6.87 (d, 1H, J 7.9), 6.50-6.53
(m, 2H), 2.68-2.92 (m, SH), 1.94-1.99 (m, 1H), 1.81-1.89 (m, 1H).
20
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
25 120 °C until disappearance of the starting material. Water and 1 N HC1 were added
and the mixture extracted with ethyl acetate. Ethyl acetate was washed with brine and
water, dried and evaporated. The product was recrystallised from toluene. 'H NMR
(400 MHz, d-DMSO) 6: 9.04 (d, 1H, J 2.4 Hz), 8.61 (dd, 1H, J 9.0, 2.5), 7.18-7.35
(m, 7H), 6.95-6.99 (m, 2H), 2.83-3.01 (m, 5H), 1.87-2.04 (m, 2H).
30
Example 24:
6-(5-Nitro-pyridin-2-yloxy)-2-phenyl-3.4-dihydro-2H-naphthalen-1one

6-(5-Nitro-pyridin-2-yloxy)-2-phenyl-3,4-dihydro-2 H-naphthalen-1-one was
35 prepared as described for 5-nitro-2-(6-phenyl-5,6,7,8-tetrahydro-naphthalen-2-
yloxy)-pyridine in Example 23(d) using 50 mg 6-hydroxy-2-phenyl-3,4-dihydro-2H-



2- (2- Phenyl chroman- 6-yl oxy)-aniline a)

2-Nitro-1-(2-phenyl chroman-6-yl oxy) - benzene 35 6- Hydr oxyfl avane (0. 150 g)
was di ssoweoad/onessziry DVSO (5 m ) under nitrogen. KlI (0. 16€TgHioz0w621KOH
(0.074g) were added and solution was stirred at WO 03/006452 PCT/ FI 02/ 00621
41 room tenperature for 15 mnutes. 2- ChI oro-1-nitrobenzene (0.104 g) was
added and the solution was stirred at3%90C for 2.5 hours. Cool ed sol ution
was taken up with CH2Cl2 and washed with H20O and 2M NaOH. Phases were
separated and water phase was washed CH2Cl2. All organi c phases were

conbi ned andphthslead -onet B3 fhlgl 25cHisio- ﬁmﬂropwmnﬁm 3 Umigipotassiuzjucmide. B i ne.

Sol Ut i on g (48ENRYE T4 MAASET 570G (DUE Bs G R oan r gy ¢ he
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(m 5H), 733%(?11214{) prsibfmd(ni 194, iﬁ@lzzﬂsdﬂ 195, 232532|3|4(m]¥H% 2 6.92 (s,
1 H, 6.90 295(ddd 1 H,
J:10§69Hz J-112Hz J-58Hz)273(ddd 1H, J= 16.9 Hz; J= 3.2
Hz, J= 1.7 Hz) ,ExanﬁﬂeZSIO (m 1H), 2.08-1.90 (m 1H) b)

2- (2- Phenyl chr one : i1 )

- (2- phenyl chr on&f=6 5 e e L 'S ly dissolved in 30 ni
of glacial acetic acid. Zi nc powder (1 190 g) was added in few portions

and the m Xture @hﬁaﬁﬂ%ﬂﬂm&gwmaﬁkok Ekarﬁ]m%r@twa% wzbe zinc

was filtered an acl c aC| orate
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resi due WasnSlRPUMAINVAonéth 1627&2:(8}%“&1% “Mééudé&/hﬁlaﬁdremaﬂ sol ution
was furtherﬂﬁg@hed (vmth th or

ani c fractio ed and
dried over S pyvas pfiged B’tﬁlzl Qs FLIROTgerfipREatyy B‘Ql?gtm%a@%a
el ution in 1GHR&HAR,0.NTodugle was 2d@dd intosthé reaatieOminture ai:&#ekhﬁrité@@) dMess

6. 77 (a. aigticye et vl oo FroduEibudBugi sty it ifordblralfy o ¢ )
1H) 5.186 ((@#,CLHEQAC108 12)-2H-NMR(490 NEblz; dg-IBISOS; 5 288 (5, AHIL6D(87 (m
S L TSP B (b G 4, Ao gl € 0
d¥1 1H, } 99Hz 19Hz) 371¥s ¥30285(m 1H), 2.75-2.62 (s,
lH), 2.20-2.10 (m, 1H), 2.05 (s, 3H), 2.08-1.90 (m, 1H).

20 Example 26:
5-Amino-2-(2-phenylchroman-6-yloxy)-pyridine

5-Nitro-2-(2-phenylchroman-6-yloxy)-pyridine of Example 1 (2.26g) was

dissolved in 350 ml of glacial acetic acid. Zinc powder (8.48g) was added in few

25  portions due to exothermic reaction. The mixture was stirred at room temperature for
2 hours and filtered. The zinc was washed with glacial acetic acid. The acid was
evaporated and toluene was added and evaporated again. A product mixture was
dissolved in CH,Cl, and washed with 1M NaOH. Water phase was further washed
with CH,Cl,. Both organic fractions were combined and dried over Na,;SO4. Product

30  was purified by column chromatography. 'H-NMR (400 MHz; d-DMSO): § 7.52 (d,
1H, J=2.8 Hz), 7.46-7.30 (m, SH), 7.05 (dd, 1H, J= 8.6 Hz, /= 3.0 Hz), 6.82-6.72
(m, 3H), 6.69 (d, 1H, J= 8.6 Hz), 5.08 (dd, 1H, /= 10.0 Hz; J= 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).

35 Example 27:
5-N-Acetylamino-2-(2-phenylchroman-6-yloxy)-pyridine




30 a) 2-Nitro-1-(2-phenyl chroman-6-yl oxy)-4-trifluoronethyl benzene
2-Nitro-1-(2-phenyl chroman-6-yl oxy)-4-trifl uoronethyl benzene was prepared
as descr i wed3foos452- ni tro- 1- ( 2- phenyl chr oman- 6- yl oxy) - benz exeay/mioe/d@xzanpl e
29(a) 35 except that 6-hydroxyflavane (0.339 g) was used in 7 nml of dry
DMSO under nitrogen. Also KI (0.374 g) and KOH (0.168g) and
4-chloro-3-nitro-1-trifluoro WD 03/ 006482 PCT/ FI 02/ 00621 42 net hyl benzene
(0.24 m) were added in simlar manner. Product was purified by colum
chromat ography (CH2C12 : n-heptane / 60:40). 'H NVR (300 MHz; d6- DWVsO): 8
8.44 (d, I H J= 2.1 Hz), 7.99 (dd, 1H J= 9.0 Hz; J= 2.2 Hz), 7.51-7.29

N B T Y%%y%%é%féﬁﬁplgzﬁ 98385 11 (m
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3. 04- 2. 87 (ﬁ%)"fﬁ? é'gtaj)&’efﬁgvéﬂ% ??ﬁn%%rﬁﬁ‘d‘qﬁd‘é}’g 131%1"6&‘?‘&%%‘1} g e O (m
1H). ExanplvatigecryssllizationiromMe@Hdam GHi2MaFhemregipiate wap filtered ango a)
54Dt S neEw R 2| Il OPRE BN EOM I PO AT NMR (BUOMHZ de. v bed
for 2-ni tr(PMS%)) %h‘ég (S hHdrfedy. @ iﬁc&z)z ‘bé%zgzﬁ (\A& léﬁa{e-pggig@?a_) xcept
t hﬁ o6eﬁ5 rmvﬁlaav(aﬂsg()% 93 an nd@PKIg)’—\mH%@CBSI (ﬂdﬁﬂ,nzl of8 szmwrﬁ@hl 9 gggﬁ;ene
(0 230y MBrathad dre d® Q1R “R2 0, S0220 02 2 ldd 3845 Cor um
chr omat16gr di6t8yHe;,OH2 €1 Hz, Jr= h8iiz-2.222/1178, 2H), a’\?so&-h.§2émuéHD.). 'H NMR (400
MHz; d6-DMBO): S 8.88 (d, 1H, J= 2.8 Hz),

Example 28:
5-N.N-Diacetylamino-2-(2-phenylchroman-6-yloxy)-pyridine

20 5-Amino-2-(2-phenylchroman-6-yloxy)-pyridine of Example 26 (0.40g) was
dissolved in 1.5 ml of dry pyridine under nitrogen. DMAP (10 mol-%) and Ac,0O (1.0
ml) were added and the solution was stirred at room temperature for 2.5 hours.
Toluene was added and evaporated to dryness. Toluene evaporation was repeated
twice. Product was purified by column chromatography (EtOAc:CH,Cl, / 60:40).

25 'H-NMR (400 MHz; d¢-DMSO): & 8.05 (d, 1H, J = 2.6 Hz), 7.78 (dd, 1H, J=8.7
Hz; J=2.6 Hz), 7.48-7.31 (m, SH), 7.07 (d, 1H, J= 8.9 Hz), 6.99-6.85 (m, 3H), 5.13
(dd, 1H, J=10.1 Hz; J= 1.9 Hz), 3.05-2.92 (m, 1H), 2.78-2.70 (m, 1H), 2.21 (s, 6H),
2.25-2.12 (m, 1H), 2.08-1.94 (m, 1H).

30 Example 29:
2-(2-Phenylchroman-6-yloxy)-aniline

a) 2-Nitro-1-(2-phenylchroman-6-yloxy)-benzene

35 6-Hydroxyflavane (0.150 g) was dissolved in dry DMSO (5 ml) under
nitrogen. KI (0.166 g) and KOH (0.074g) were added and solution was stirred at



8.45 (dd, 1H, J= 9.4 Hz, J= 2.9 Hz), 7.48-7.30 (m 5H), 7.14 (d, 1H, J= 9.3
Hz), 30 7.10 (d, 1 H J =2.8 Hz), 7.05 (dd, 1 H J =8.8 Hz, J = 2.9 Hz),
6.98 (d, wWoH3/0064528.7 Hz), 5.16 (dd, 1H, J= 10.2 Hz, J= 2CI/EiR)006A. 08-2. 93
(m 1H, 2.83-2.71 (m 1H), 2.25-2.13 (m 1H), 2.08-1.94 (m 1H). b)

5- Am no- 2- ( 2- phenyl chr oman- 6-yl oxy)-aniline 35 WO 03/006452 PCT/ FI 02/ 00621
43 2,4-Dinitro-1-(2-phenyl chroman- 6-y|63<y)-benzene (0.04 g) was dissolved
in 12 m of glacial acetic acid and zinc (0.131 g) was added. The reaction
stirred at roomtenperature for 30 m nutes. Wrkup was done as descri bed
for 2-(2- phestitemsaratarefor 65 yimutys) 2aCllbiorknitrobenzenp (21 ®Og) Wwisadded andas

1 o R S gy Bl oo, 7, 20
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e
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(ngfc;i bed fieD), '2;51®H7t3l((m , S (23 p2d\(ing hH 0% @dylldx&%%tﬁgﬁzehelarHﬂx?_ngl e

a) exce o DVSO
under nit r%ggcgn ﬁi& gc?%lg? Z?nglégY&?efahd @ ?% 2ﬁ%3%3§4&9%l or’g 3- ;l?lt ro
benzonitori I16. 9(162 3651 hig)HZ2J =wel élz)ad!dbi:(ddd LA+ 116 Ikmder3.2 Bzodadt’ was

purified byy§0) yumm 1@)%9@[5%6@?%( g C12 : n-heptane / 90:10 as the
el uant) . (400 "MHz; “d6- DMBO) .64 (d, 1H J= 2.0 Hz), 8.06 (dd, |

H J= 8.8 J= 2.1 Hz), 7.08 (d, lH J= 8.8 Hz), 7.07-6.93 (m 3H), 5.15
(dd 1 H = 10 24 Py bt iGBemdil (m 1 1), 282 2.70 (m 1M,

2.24-2.12 (m 1 .08-1.92 (m 1H).

15 2-Nitro-1-(2-phenylchroman-6-yloxy)-benzene (0.160 g) was mostly
dissolved in 30 ml of glacial acetic acid. Zinc powder (1.190 g) was added in few
portions and the mixture was stirred for 90 minutes at room temperature. The zinc
was filtered and washed with glacial acetic acid and evaporated. The evaporation
residue was taken up with toluene and evaporated again. The residue was dissolved

20  in CH,Cl; and washed with 1M NaOH. NaOH solution was further washed with
CH,Cl,. Both organic fractions were combined and dried over Na;SO4. The
purification of the crude product was done by elution in CH,Cl; through a small
silica column. 'H-NMR (400 MHz; ds-DMSO): & 7.45-7.28 (m, 5H), 6.89-6.83 (m,
1H), 6.80 (d, 1H, J= 8.5 Hz), 6.77 (dd, 1H, J= 8.0 Hz; J= 1.7 Hz), 6.73-6.67 (m,

25 3H), 6.54-6.48 (m, 1H), 5.06 (dd, 1H, J=10.1 Hz; J= 2.3 Hz), 4.85 (s, 2H), 2.99-
2.87 (m, 1H), 2.73-2.61 (m, 1H), 2.19-2.09 (m, 1H), 2.03-1.90 (m, 1H).

Example 30:
5-Trifluoromethyl-2-(2-phenylchroman-6-yloxy)-aniline

30
a) 2-Nitro-1-(2-phenylchroman-6-yloxy)-4-trifluoromethylbenzene

2-Nitro-1-(2-phenylchroman-6-yloxy)-4-trifluoromethylbenzene was prepared
as described for 2-nitro-1-(2-phenylchroman-6-yloxy)-benzene in Example 29(a)
35 except that 6-hydroxyflavane (0.339 g) was used in 7 ml of dry DMSO under
nitrogen. Also KI(0.374 g) and KOH (0.168g) and 4-chloro-3-nitro-1-trifluoro-



b) 5-Cyano-2-(2-phenyl chroman-6-yl oxy)-aniline 4-Cyano-2-nitro- 1

- (2- phenyl chr oman- 6-yl oxy) - benzene (0.155 g; 0.4 mmol) was reduced to the
correspormiprig/oedast i ne as descri bed for 2-(2-phenyl chr omanPEI/F2/00621
yloxy)-aniline in Exanple 29 except that 40 ml of glacial acetic acid and
0.93 g of zinc powder were used. Product was purified by colum

chr omat ogr aphy (100% CH2Cl12 as the el4@nt). 1H NVR (300 MHz; d6-DMSO): S
7.57-7.28 (m 5H), 7.06 (d, 1H, J= 2.0 Hz), 6.95-6.78 (m 4H), 6. 65 (d,
1H, J= 8.3 Hz), 5.46 (s, 2H), 5.11 (dd, 1H, J=10.0 Hz, J= 2.1 Hz),
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dryness and toluene was added and evaporated again. Tol uene evaporation
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i-ProH / 98:2 ad) g#@@%‘dﬂ?&% -Riaenylebrqpagny I?'Vfo %\ 0.5 M of heated
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Example 31:
5-Amino-2-(2-phenylchroman-6-yloxy)-aniline

20
a) 2,4-Dinitro-1-(2-phenylchroman-6-yloxy)-benzene

2,4-Dinitro-1-(2-phenylchroman-6-yloxy)-benzene was prepared as described
for 2-nitro-1-(2-phenylchroman-6-yloxy)-benzene in Example 29(a) except that 6-

25  hydroxyflavane (0.0.226 g) was used in 5 ml of dry DMSO under nitrogen. Also KI
(0.249 g) and KOH (0.112g) and 2,4-dinitrochlorobenzene (0.210 mg) were added in
similar manner. Product was purified by column chromatography (CH:Cl; : n-hepta-
ne/ 75:25 as the eluant). 'H-NMR (400 MHz; d¢-DMSO): 6 8.88 (d, 1H, J=2.8 Hz),
8.45 (dd, 1H, J=9.4 Hz, J = 2.9 Hz), 7.48-7.30 (m, 5H), 7.14 (d, 1H, J=9.3 Hz),

30 7.10(d, 1H,J=2.8 Hz), 7.05 (dd, 1H, J=8.8 Hz, J=2.9 Hz), 6.98 (d, 1H, /= 8.7
Hz), 5.16 (dd, 1H, J = 10.2 Hz, J=2.1 Hz), 3.08-2.93 (m, 1H), 2.83-2.71 (m, 1H),
2.25-2.13 (m, 1H), 2.08-1.94 (m, 1H).

b) 5-Amino-2-(2-phenylchroman-6-yloxy)-aniline
35



25 Product was purified by col um chromatography (CH2C12 : n-heptane /
80:20). '"H NWR (400 MHz; d6-DVMSO): 8 8.55 (dd, 1H, J= 7.9 Hz, J= 1.7 Hz),
8.42 (dd,woo3Hp643z 4.9 Hz, J= 1.7 Hz), 7.51-7.29 (m 6H), PCTOA6B0082A (m
2H), 6.88 (d, | H J= 8.7 Hz), 5.14 (dd, 1H, J= 10.0 Hz, J= 2.1 Hz),
3.05-2.92 (m 1H), 2.78-2.68 (m 1H), 2 22-2.13 (m 1H) 2.07-1.95 (m 1H).
30 Exanple 35: 3-Am no-5

-(trifluoromethyl)-2-(2-phenyl chronman- 6-y| oxy)-aniline a)
2,6-Dinitro-I-(2-phenyl chroman-6-yl oxy)-4-trifluoronethyl benzene 35 WO
03/ 006452 PCT/ FRORDG{(6E-1 (Z%enylchroman -6-yloxy)-benzene (0.04 g) was dissolved in

o epar od ad 2T ARRER Y SRR @) el et od gt TATRLIONGRERTE 1OS o
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nmanner . 51HWY(@U®CWBW69 oR/eThe elugng. ; gD érﬁ485l-l)

6 89 g ;g (7m3 ( 4:(H)5H)566@ ddgz J;:"XOS@E ), 6% dtﬂZlHJJ;—8%Hz HZ%293{298627&5 (m
s 20T AR5 I g e T2 S B A 2 et s R g, B v
2,6-Di nltr(84lH(z,2H@f265rHi)cﬁ|06mm-1H y=0b0y) Hé; f +2f3 oy é:ﬁét(h)ZIH)eéhé&(eZH(n 198 g;

2. (- "ohenyt Bt ShaH: B PO S PR 2P AR SR 05 ot of

gl aci all0acetic acid and 1.525 g of netallic zinc powder were used. Product
was purified byﬁ‘aygﬂﬁpﬁ.S chr omat ography (100% CH2C12 as the el uant).

"H NVR (400 MHz; 8 7.45-7,28 (m 5@ 6.76 (d, 1H, J= 8.8 Hz),
6.65 (dd, 1H, J_'_@Y@;Q;Q_Bhix—br—opgl—“@ﬂe—ﬁb@é@}— H J= 2.8 Hz), 5.04 (dd,
1H, J= 10.0 Hz, J= 2.1 Hz), 4.98 (s, 4H), 2.98- 2.86 (m 1H), 2.70-2.60 (m

I 2 182,00 g A om0 S8 (o 20, B
5- Am nas2- ( 2- phenyl chr oman- 6- yl oxy) - pyri di ne of Exanple 26 (0.16 g) was
4-Cyano-2-nitro-1-(2-phenylchroman-6-yloxy)-benzene was prepared as
described for 2-nitro-1-(2-phenylchroman-6-yloxy)-benzene in Example 29(a) except
that 6-hydroxyflavane (0.453 g) was used in 10 ml of dry DMSO under nitrogen.
Also KI (0.498 g) and KOH (0.224 g) and 4-chloro-3-nitro benzonitrile (0.365 mg)
20  were added in similar manner. Product was purified by column chromatography
(CH,Cl; : n-heptane / 90:10 as the eluant). 'H-NMR (400 MHz; ds-DMSO): § 8.64
(d, 1H, J= 2.0 Hz), 8.06 (dd, 1H, J= 8.8 Hz, /= 2.1 Hz), 7.08 (d, 1H, J = 8.8 Hz),
7.07-6.93 (m, 3H), 5.15 (dd, 1H, J=10.1 Hz, J= 2.1 Hz), 3.05-2.91 (m, 1H), 2.82-
2.70 (m, 1H), 2.24-2.12 (m, 1H), 2.08-1.92 (m, 1H).
25
b) 5-Cyano-2-(2-phenylchroman-6-yloxy)-aniline

4-Cyano-2-nitro-1-(2-phenylchroman-6-yloxy)-benzene (0.155 g; 0.4 mmol)
was reduced to the corresponding aniline as described for 2-(2-phenylchroman-6-

30  yloxy)-aniline in Example 29 except that 40 ml of glacial acetic acid and 0.93 g of
zinc powder were used. Product was purified by column chromatography (100%
CH,Cl, as the eluant). '"H-NMR (300 MHz; d¢-DMSO): & 7.57-7.28 (m, 5H), 7.06 (d,
1H, J= 2.0 Hz), 6.95-6.78 (m, 4H), 6.65 (d, 1H, J = 8.3 Hz), 5.46 (s, 2H), 5.11 (dd,
1H, J=10.0 Hz, J = 2.1 Hz), 3.03-2.88 (m, 1H), 2.78-2.66 (m, 1H), 2.23-2.10 (m,

35 1H),2.08-1.89 (m, 1H).



dissolved in 7.5 m of glacial acetic acid under nitrogen. Succinic

anhydri de (0.0563 25 g) was added and the solution refluxed 60 m nutes and
sol uti on wassmoelsed and evaporated to dryness. Tol uene (Ze€miN)2/wasl added
and evaporated again to dryness. Product was purified by col um

chromat ography (CH2C12 : i-PrOH/ 95:5 as the eluant. 1H NWVR (400 MHz;
d6-DVBO): 8 8.03 (d, 1H, J= 2.6 Hz), 743 (dd, 1H J= 8.7 Hz, J = 2.6 Hz),
7.48-7.31 (m 5H), 7.10 (d, 1 H, = 8.7 Hz), 6.95 (d, 1 H J =2.6 30 Hz),
6.92 (dd, 1 H J =8.7 Hz, J =2.7 H), 6.88 (d, 1 H J = 8.6 Hz), 5.13
(dd, 1 H J = Hamph#33:J= 2.2 Hz 3.05-2.92 (m 1H), 2.84-6.68 (m 1H),
2.79 (s, 4H), 2. . 5 -%ﬁiliﬁg" 1H). Exanmple 37: 35 5-(0O
O -Di acetyl -L-t n- 6-yl oxy) - pyri di ne WO

03/ 006452 PCT/ FI 02/ 00621 46 '

5-(0 O -Di acet yh-b- Welly- Narki 12 I i di ne was
S onred aa. ded gr(lbbrfaeg%g{o&ﬁnre ﬁ%iyﬁa[ﬁl??e%%x §Wa? Hﬁgblﬁeqinom) oy

5- succi Ai mipyadine undesmitigaes PN (16-1915%) suds3eetieagid anhydnde 40 ml) Wgreax cept
that 5-am REdet {nd-thd aticHW Y Sifre8 forl Odbrs PFObMI tapérausd Blgwed wathd

O hei a ey i P mte Hath e S0 e RPA el s SR el 5010 (o
1H, J= 2. 6 wasaflded7and®vapistated aghin T cludhe eviforatior-wa, eréﬂZ@d,. Prodt@twas3 0 (m ’
5H), 7.13 (d..1 = 8 e s = 3 (dd, 1 H,
J " 8.7 Hg Putificd E%’ ?&%,Chg?‘%g@?‘%@ (%%,@ZJ ’iPrH?. /;9 %% 1%8 k%%? v 2‘“‘?2H§ , 5.13

(dd, 1Hp Jrecrgstallised from 015 1 pEheated absplntegthapel bylgqpling endadting0.6anl m 1H)
2.23-2.12 (Jm : . §9-43. : :

2 ira . IR R SO S0 GO et a0 8
3-(4- Met ho

J
7
)

ridin a)
L5l SRR 41 P0G LV 2 T2 Ve T3AEEI™ o
sol ution oflfg;msaadsctﬁnnm, 1302g) (@nUHpPReryl 91 aoeliy 2806 @, IHP g) in acetic
anhydride (25 nml). Reaction mxture was stirred at 90C for 8 h. Reaction
m xture was cool ed and water (600nl) solution of potassium 20 carbonate (81
g) was 1added. AfExampleld44i on reaction m xture was heated at 60C for an
hour. Before neut i $i it h conc : rochloric acid the reaction
m xture was co%fﬁ@oﬁéuk%%%m '%@?B%O?gigﬂlv@s{éjfi | tered and washed with
water. 1H- NVR (400 MHz, d6-DMSO): 12.6 (bs, 1H), 7.67 (s, 1H), 7.4-7.3 (m

3H), 7.2-7.1 ( m6-ﬁljﬁroxyﬂavane (0.150 g) was dissolved in 3 ml of dry DMF under
nitrogen. KF (0.117 g) was added and the solution was stirred for 30 minutes at

20 +120°C. The solution was cooled a bit and 2-chloro-3-nitropyridine was added
(0.212 g) and stirred for 7 hours at +120°C and overnight at room temperature. The
reaction mixture was taken up with EtOAc and 1M HCl and water were added and
phases separated. Organic phase was washed with water and pH was adjusted to 7
with 1M NaOH. Organic phase was washed with water, brine and dried over Na;SOs.

25  Product was purified by column chromatography (CH,Cl, : n-heptane / 80:20).
'H-NMR (400 MHz; d.-DMSO): & 8.55 (dd, 1H, J=7.9 Hz, J= 1.7 Hz), 8.42 (dd,
1H, J=4.9 Hz, J= 1.7 Hz), 7.51-7.29 (m, 6H), 7.02-6.92 (m, 2H), 6.88 (d, 1H, J=
8.7 Hz), 5.14 (dd, 1H, J = 10.0 Hz, J= 2.1 Hz), 3.05-2.92 (m, 1H), 2.78-2.68 (m,
1H), 2.22-2.13 (m, 1H) 2.07-1.95 (m, 1H).

30

Example 35:
3-Amino-5-(trifluoromethyl

a) 2,6-Dinitro-1-(2-phenylchroman-6-yloxy)-4-trifluoromethylbenzene
35



7.0-6.9 (m 2H), 6.8-6.7 (m 2H), 3.70 (s, 3H. (M+ = 254 (100% . 25 b)
3- (4- Met hoxyphenyl ) - 2- phenyl propionic acid 13 g of

3- (4- met heoyplvesugt ) - 2- phenyl acrylic acid was di ssol ved t o PeQOrIod/006f1 et hyl
acetate and 2.6 g of 10% pal | adi um on charcoal was added under inert 30

at nosphere. Starting material was hyd[&%enat ed at roomtenperature to give
quanti- tative yield of 3-(4-nethoxyp yl ) -2-phenyl propionic acid. 'H NWVR
(400 MHz, d6- DMSO: 12.3 (bs, 1H), 7.32-7.20 (m 5H), 7.1-7.0 (m 2H),
6.8-6.7 (m 2H), 3.79 (dd, 1 H J 6.9, 8.7 Hz), 3.70 (s, 3H, 3.22 (dd, 1
H J 8.7, 13.7 U@-Duﬂtr@? (Q%en}ﬂlclhbmdnﬁ@l&x )MBm’flubh))metB)Bbem)zene was

6- Met hoxy 2- phe d 6452 P |
B e A
met hyl enecliD(u)led@p( ﬂﬁt mydmgﬂm@ 45/3(3)dvaspusecbm Wmlﬁ\ﬂ?yDMSenlykﬁ@hl ori de

(2 ) e iR A BRI (G854 EPIAR S 0oHaT ol il 31 AR/ RAutal. Sol vent

was evapor I ssolve

met hyl ebecHluorilel€).540mg) wers added lecsuméa; mangen- E@JMM 480 Mzt ds IPMERN:
f{al;gep;gm gfﬁu% 5?9%2’ %92 ég\@ﬁes HY, 689- cg’{:s)(& Y4H)V9094dd heyys m;mrw—
BRI STIC T SRR AL Bof SIS SR LN R
h_y;j[]oclzgl or![ﬁ ?CI d. Layers were sepgr ated and water solution was extracted
W me e o) . h

dried and ezapg’ﬁg %Hlnogiﬁﬁgo%ﬁpglgﬁl )Oi\ﬂlgﬁ&?e%ylurglg 8‘?%?(6}4@1%@9 " en

6- Met hary- 2- phenyl i ndan- 1-one. 'H-NMR (400 MHz, d6-DVBO : 7.56 (d 1H),

7.35-7.23 (m 4?&? Dﬁﬁ@} (gjp%len)(lgﬂxgﬁﬁ =6- ﬁo% i@ﬂluogdﬁletlﬂ?/lg’e&en@( , 3.82

(s, 3H), 3.61 ( Hz). 15
d) 5- Met hodATmpiednyasiradussd tGCopspRId lﬁmwommaﬂ%aiﬂé%s%wﬁalf%éz )
descri bed f tmﬁcrﬁbﬁary chw)@rmﬂﬂméwhx 16281 ﬁt a8 25 uﬁlorﬂglatsﬁﬂamc of

461H)met 90)261/ 'PClilBa"grh g?%danf n;tet_aLl% @ch pj_)ﬁ'ye{]wgreél r(wzct was pu% %)by column 3 720 (m
15  chromatography (100% CH,Cl; as the eluant). "H-NMR (400 MHz; ds-DMSO): &
7.45-7.28 (m, 5H), 6.76 (d, 1H, J = 8.8 Hz), 6.65 (dd, 1H, J=8.7 Hz, /= 3.0 Hz),
6.62 (d, 1H, J=2.8 Hz), 5.04 (dd, 1H, J=10.0 Hz, J= 2.1 Hz), 4.98 (s, 4H), 2.98-

2.86 (m, 1H), 2.70-2.60 (m, 1H), 2.18-2.09 (m, 1H), 2.00-1.88 (m, 1H).

20 Example 36:
5-Succinimido-2-(2-phenylchroman-6-yloxy)-pyridine

5-Amino-2-(2-phenylchroman-6-yloxy)-pyridine of Example 26 (0.16 g) was

dissolved in 7.5 ml of glacial acetic acid under nitrogen. Succinic anhydride (0.0563

25  g) was added and the solution refluxed 60 minutes and solution was cooled and
evaporated to dryness. Toluene (25 ml) was added and evaporated again to dryness.
Product was purified by column chromatography (CH,Cl, : i-PrOH / 95:5 as the
eluant. "H-NMR (400 MHz; ds-DMSO): § 8.03 (d, 1H, J= 2.6 Hz), 7.73 (dd, 1H, J =
8.7 Hz, J=2.6 Hz), 7.48-7.31 (m, 5H), 7.10 (d, 1H, J= 8.7 Hz), 6.95 (d, 1H, /= 2.6

30 Hz),6.92(dd, 1H, J=8.7Hz,J=2.7 Hz), 6.88 (d, 1H, J= 8.6 Hz), 5.13 (dd, 1H, /=
10.2 Hz, J=2.2 Hz), 3.05-2.92 (m, 1H), 2.84-6.68 (m, 1H), 2.79 (s, 4H), 2.22-2.12
(m, 1H), 2.08-1.93 (m, 1H).

Example 37:
35 5-(0. 0 -Diacetyl-L-tartaricimido)-2-(2-phenylchroman-6-yloxy)-pyridine




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, 15.9 Hz), 2.92 (m 2H). e)

2- Phenyl i waens#Bessk 25 M xture of 5-net hoxy-2- phenyl i ndanedraa@/omg31 and
concentrated HBr (4 ml) was refluxed for 5.5 h. Reaction m xture was
allowed to cool to roomtenperature and 20 ml of ice water and it was
extracted wi th methyl enechloride. The 4%nbi ned organi c | ayers were washed
with brine and dried with Na2SO4. The sol vents were 30 evaporated to give
2- phenyl i ndan- 5 ol. "H NWR (400 MHz, d6-DVBO): 9.05 (bs, 1H), 7.3-7.28 (m
4H), 7.26-7.15 (m 1H), 7.0 (d 1H, J 8.1 Hz), 6.64 (d, 1H, 1. 9 Hz) ,

J
6.55 (dd, 1H J s 2.86
(dt, 2H, J SJ(?QOH%MC ')ag%l%%n &)2) 21(5' pﬁ’%‘éﬁ?ﬁ?méaﬁ %)%yé oxy pyrl di ne
WD 03/ 0064526pl§t§ﬂ/dgld©ﬂtb662c]§r5 a@cmmdprwzn epylohomaniplgky)BPyidngin pyri di ne
was prepar Ex I
1b) Pt ng TRl AR %ﬁ%ﬁ%ﬂﬁnﬁ"aﬂﬁ@?ﬂé@@mm SO e ﬁ?“q%” 0,04
(d,” 1H, 53 2né( 1acegvléar artgeC aqiganhydpidg ( %271g)‘¥&1?reﬂiu><§§ milésl

7.24-7.20 @RticZddld fof 68 hihstes. 1HNMR 480 INTDz; d¢-IRNASOYCs 8.1bl( dJIHSJ2—26 0 Hz),

Beanpl o 30 M WY LTI C5 DHEn(T 9%3%@2?431%&/%%2%7 Blgdif g™ )

5- (4- Met hoxy) 26.97 (d, apheraxy HzR-oi3dy) iHdeng.7 Hz, J=2.7 Hz), 6.88 (d, 1H, J =

5- (4- Met hoxy:. t 0 | i I rlbedfor
o (4 et oty BZh BB ARoR Y} (GLARET IpFAD, PET ABPILB PGB |3 575

of 2- phenyl80RA&H (5, UH), 22%2\11@?(1(141@ RALB (s, GBD BVERDO)L: 937(an}100| 1H, J 3.1 Hz)
7.35-7.28 15(m5H) 7.25-7.16 (m 3H), 6.86 (d, in, J 2.3 Hz), 6.78 (dd,
1H, J 2.3, 8.2 Hz), 84 (s 3H), 3.67 (k, 1H, J 8.3 Hz), 3.25 (dd, 2H J
8.3, 15.7 Hz), Exgmplesd (M+ 361 (60%, 209 (100% b)

5- Met hoxy- 2- ( 2- ghygimsl3- mmhuda@xw/mﬂwnamene 20
5- Met hoxy- 2- ( 2- phenyl'i ndan- 5- yl oxy) phenyl am ne was prepared as descri bed

15 a) 3-(4-Methoxyphenyl)-2-phenylacrylic acid

Triethylamine was added to solution of p-anisaldehyde (10 g) and phenyl-
acetic acid (10 g) in acetic anhydride (25 ml). Reaction mixture was stirred at 90°C
for 8 h. Reaction mixture was cooled and water (600ml) solution of potassium

20  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%).

25

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
30  atmosphere. Starting material was hydrogenated at room temperature to give quanti-
tative yield of 3-(4-methoxyphenyl)-2-phenylpropionic acid. "H-NMR (400 MHz, d¢-
DMSO0): 12.3 (bs, 1H), 7.32-7.20 (m, SH), 7.1-7.0 (m, 2H), 6.8-6.7 (m, 2H), 3.79
(dd, 1H, J 6.9, 8.7 Hz), 3.70 (s, 3H), 3.22 (dd, 1H, J 8.7, 13.7 Hz), 2.87 (dd, 1H, J
6.9, 13.7 Hz).
35
¢) 6-Methoxy-2-phenylindan-1-one



for 5-nmethoxy-2-(2-phenyl chroman-6-yl oxy) phenyl am ne in Exanple 3(b) using
200 ng of 5-(4-nethoxy-2-nitrophenoxy)-2-phenylindane. 'H NVR (400 MHz, d6
DVMSO) : 7.8®-08/08q@5¢m 4H), 7.23-7.18 (m 2H), 6.82 (d, 1H, PCT&IdR/(dE)1, 6. 81
(s, 1H, 256.77 (dd, 1 H J 2.3, 8.4 Hz), 6.69 (d, 1 H J 2.3 Hz), 6.48
(bd, 1 H J 6.4 Hz), 3.71 (s, 3H), 3.66 (k, 1H, J 8.3 Hz), 3.24 (dd, 2H, J
8.3, 15.6 Hz), 2.93 (m 2H). (M+ = 3347 (100% Exanple 40: 30

2-[ 2- (3- Fl uorophenyl ) -i ndan- 5- may] - 5- met hoxyphenyl am ne a)

2- ( 3- Fl uor ophenyl )i ndan- 5-ol 2-(3-Fl uorophenyl )i ndan-5-o0l was pr epared as
defs?:ri bed for 2-phenylindan-5- 35 of in Exanple 25(a-e) using 5 g of

3 uor ophenyl aceti ¢ .aci ' H- 400 9

7.37-7.29 (m 1M soht 1?H°g3%'wwwl)%yg’r%° ’ﬁy)““ﬂgﬁlg%%‘?/ 006452
PCT/ FI 02/ 0@tyler8hloriGeél(26cnl) s addell twotdrdps . d5H DM, Thiedylchlaide,(38nll Hz) ,
3.63 (k, 14 Qd(?%gl?’ réactlgﬂ%ﬁx eﬁ\ﬁ%s ﬂ%d%]wl@%]zfogﬂhz FZR/eﬁmagéd)amet)ed

5- Met hoxy uorop eny enyl am ne

5- Met hofy- m@@ ~vasuifrh. (Ryeapitase yiag ﬁwa&m@oyn@kxlfrpﬂqbwgrﬁqwl%\gawebér ed as

descri bed fpop. 358n’?ﬁ1§93§1}5f13n &?&Qiﬁ%ﬂﬁﬁ:ﬁ*&h&%@@sgﬂ PEEHARGIMbAT) Gier 40 Exarpl e
3(a- b) using 5 | uor )i.ndan- 5 ' I(r
CDC13): 7. ileurS#egmn% Fﬁmnefalivle u?d? dA hARE lylil}mﬂg 12639“91&‘)“1"“7‘66@3(58 e‘? ay 382
Hz), 7.02 (6bm keﬂrbers]tuﬂe fér 2ih) Real;ﬁoﬁw&@qﬁerﬁﬁec(m petring t6 dﬁﬁte(lcb col, J 9.1 Hz),
g' Zg gdgj_g %&?{iroggbmc 2‘“3 ztygﬁ)w?ﬁseg?raée%an%ld%atir sig%tfhong(as eX ractﬁiw‘?thB Hz) .,
2- ( 2- Pheny mietiddencbhiptideyJqnitened ergamie layess vegre washed with water, dried and
o cpared ad SR B BhAR Mured © e IR TRy Wﬁ%ﬂ‘ﬂmﬁ? oman i n
Examl e 3(2 d)on@5|fh@4ME((4%Nﬁizzéﬁ-MQ) i7rd(d> BHb (7. 3<§n73123l¥l9 ‘H@pafl 87
chl or o-
5 5 1) 7—(68§H§dd @ 1H ﬁéﬂ\ﬁ)fﬂ?@ 8\@4@&1@)63 6@(@@)1}18@@ 1690HzyL Bl11J 1. 6,
(dd, 1 ,139, 172Hz)
15

d) 5-Methoxy-2-phenylindane

5-Methoxy-2-phenylindane was prepared as described for 2-phenylchroman-
6-ol in Example 1(a) using 600 mg of 6-methoxy-2-phenylindan-1-one. 'H-NMR
20 (400 MHz, de-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, 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, 15.9 Hz), 2.92 (m, 2H).

e) 2-Phenylindan-5-ol
25
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 methylenechloride. The combined
organic layers were washed with brine and dried with Na;SO;. The solvents were
30 evaporated to give 2-phenylindan-5-ol. '"H-NMR (400 MHz, de-DMSO): 9.05 (bs,
1H), 7.3-7.28 (m, 4H), 7.26-7.15 (m, 1H), 7.0 (d, 1H, J 8.1 Hz), 6.64 (d, 1H,J 1.9
Hz), 6.55 (dd, 1H, J 1.9, 8.1 Hz), 3.60 (k, 1H, J 8.6 Hz), 3.18 (m, 2H), 2.86 (dt, 2H, J
8.6, 16 Hz).

35 f) 5-Nitro-2-(2-phenylindan-5-yloxy) pyridine



(m 6H, 7.24-7.17 (m 1H, 7.11 (dd, 1H, J 1.1, 8.4 Hz), 6.98 (bd, 1H, J
2.3 Hz), 6.89 (dd, 1H, J 2.3, 8.1 Hz), 3.69 (k, 1H J 8.5 Hz), 3.28 (dd,
2H J 8.5, wotn3®oéts), 3.05-2.95 (m 2H). 25 b) PCT/F102/00621

2- (2- Phenyl i ndan- 5-yl oxy) phenyl am ne 2-(2-Phenyl i ndan- 5-yl oxy) phenyl am ne
was prepared as described for 2-(2- phenyl-chroman-6-yl oxy)-phenyl amne in
Exanpl e 29(b) using 170 ng of 5-(2 30 #8trophenoxy)- 2- phenylindane. 'H NMVR
(400 MHz, d6-DVBSO): 7.32-7.27 (m 4H), 7.23-7.16 (m 2H), 6.92-6.87 (m
1H), 6.81-6.71 (m 4H), 6.56-6.53 (m 1H), 4.85 (bs, 2H), 3.65 (k, 1H, J
8.3 Hz), 3.23 (ddNitrdk2-(Dpkendlindzn-Syldzy) py2idfie-wasiBerfared tdescritiedfopl-e 42: 35
ST oo B tgma Byickhbyrdittoh HEhBN REPESRE 107 i Ur by i 000452
5- (2, 6- Di niol.r' 8-¥MR [4000dHzdst BYISENeR04 d,- 121, gReNIE), Befdr(dd, 1H, 7 2.9,9.1

Pot i t I d i Nt t | i ndan- 5-
o (200 Moy %’%"’]Wrig)’?f”@t@f ST, PHE PRI 00 (R BRETY oo,
t enper abur €-2,%.637), 392kl H-Ich Hlzp 3365348 ﬁpt%ébérpzlcffiii’i ﬁﬁdo&?dé-%ﬁ?’)s ng) was

added. Reaction m xture was stirred for a further three hours at 150C.
After cooling into rqo tenperature water and ethyl acetate was added into
the mixture. 1 ﬁxpyﬂﬁ?%@fl oric acid was added into water |ayer and the

sol uti on was extrMethegy-8+(2iphehiindamsefl@tydphen@lamiened or gani ¢ | ayers were
washed with water and brine, dried with Na2SO4 and 10 evapor at ed.
5-(2,6-Dinitro-4-trifluoronethyl phenoxy)-2-phenylindan was recrystallised
from ettRanol . 1k NMEARMaboxyVHritropberDNgRy-phendadere 2H), 7.33-7.27 (m 4H),
7.23-7.18 (m 2H), 6.96 (d, 1H J 2.5 Hz), 6.83 (dd, 1H J 2.5, 8.2 Hz),
3.67 (k, 1H, J 8.6 Hz), 3.27-3.19 (m 2H), 2.97-2.89 (m 2H). b)

2- (2- Phenyl i ndaé:G:MP@QWZSHWRIFPWS@riﬁFHi}lFfB’éﬂﬁﬁ@f@;@dcﬁsé‘ﬁf%e&?‘”

2- ( 2- Pheny g @adabthex y-b Gtyophendity) 2 pHehglokiohih e Bz empte B(S- wirgd 7senges2-
prepared as,descr,i bgd f@L 0 . 10 I3.1H 579

2- ( 2- pheny IPORRAIREAI-6-9) SLDHME (490 MRz I MSQ)r 590 Sdd 13- LHR, 13577128

Exanpl e535 (), SH,i 125-236 (mmy3H), 6586(@, BHAI 2B Ha),-6178 (ddf 1 HoF 2.3e8.8yHz)2D84

R ’?i@?%h?ggm%%@%&%@%%% 198\l BBy (M=) 7258

(s, 4H), 361 (60%),209 (100%)

b) 5-Methoxy-2-(2-phenylindan-5-yloxy)phenylamine
20
5-Methoxy-2-(2-phenylindan-5-yloxy)phenylamine was prepared as described
for 5-methoxy-2-(2-phenylchroman-6-yloxy)phenylamine in Example 3(b) using 200
mg of 5-(4-methoxy-2-nitrophenoxy)-2-phenylindane. 'H-NMR (400 MHz, d¢-
DMSO): 7.33-7.27 (m, 4H), 7.23-7.18 (m, 2H), 6.82 (d, 1H, J 8.4 Hz), 6.81 (s, 1H),
25 6.77(dd, 1H,J 2.3, 8.4 Hz), 6.69 (d, 1H, J 2.3 Hz), 6.48 (bd, 1H, J 6.4 Hz), 3.71 (s,
3H), 3.66 (k, 1H, J 8.3 Hz), 3.24 (dd, 2H, J 8.3, 15.6 Hz), 2.93 (m, 2H). (M)" = 331
(100%)

Example 40:
30 2-[2-(3-Fluorophenyl)-indan-5-yloxy]-5-methoxyphenylamine

a) 2-(3-Fluorophenyl)indan-5-ol

2-(3-Fluorophenyl)indan-5-ol was prepared as described for 2-phenylindan-5-
35 ol in Example 25(a-€) using 5 g of 3-fluorophenylacetic acid. '"H-NMR (400 MHz,
ds-DMSO0): 9.09 (s, 1H), 7.37-7.29 (m, 1H), 7.14-7.7.09 (m, 2H), 7.02-6.98 (m, 2H),



3.64 (k, 1H, J 8.5 Hz), 3.26-3.18 (m 2H), 2.96-2.86 (m 2H). Exanple 43:
25 6-(5-Nitrop "direr in-2-yloxy)-2-phenyl chroman-4-fam ne a)

6- Hydr oxyw®-q3hesagt chr oman- 4- one oxi me Sodi um hydr oxi de (12ZTvRI)2/06x added
into a cool ed solution of 6-hydroxy- 30 flavanone (2 g) and hydroxyl am ne
hydr ochl oride (900 ng) in ethanol (5 m) and water (2 m). Resulting

m xture was refluxed for 6 hours and h§9roxyl am ne hydro- chloride (450 ng)
and sodi um hydroxide (61 ng) were added after every 45 min. After cooling
into roomtenperature water (23 m) and concentrated hydrochloric acid
(5.6 M) wared (addHﬁJ'lthz)tmsS (daxtHy B2.3P8.¢dH2)j 3.63 &, W5 J Bid Hex 824-3nshed wi th
35 water a "H- NWVR (400 MHz, d6-DVMSO): 11.3 (s, 1H), 9.11
(s, I';msgﬁ%’%d%“ ?r# 7.43-7.33 (m 3H), 7.21 (d, 1H, J 2.9 Hz),

6. 80 (d 1H J 8.8 WD 03/ 006452 PCT/ FI 02/ 00621 51 Hz), 6.72 (dd, 1 H, J
2.9, 8.8 Hz), 540¢ Y o )5, xﬂ@lam H J 3.2 17.1
Hz), 2.64 (dd, ?% l\gg%x%ﬂ[%p]fé )1)%}95"%%51 }ggx%ﬁ%%enylléﬁronan 6- oI 5A
sol uti oA of 6-hydroxy- 2- phenylchronan 4-one oxime (2.07 g) in 1, 2-

fll {ret hogl et hﬁ,ng Mgﬁ%o Ry-D- [mqg fa@ﬁqﬂeﬁﬂ)&@d@ 5:91@5(%}@11&@11%111@ Rva@fprepared as
Itanl u chjori.ae n 1 um
1, 2-dimeth ?’r@eﬂg‘?fes Y“%%‘OFW)[? &Fé’é’ lgl?:ﬂglan ré) ﬁ gangﬁ? F’rzlg’ﬁ’%}pd? 3 @ furt her

4 hours at br)ogﬂgtseﬂngcﬁtm@eﬂudieﬂmlyk)mdms -olLd HgNMR (i MERzhCDEd)ahd6-pH was

vas e aiih i TASLERAEY 319D, S8R GG Sl %tEH“F?ZC.AﬁHESIe' was.

filterad artﬁc%f\é§&ém 4\H) 16.83edhBiol 9.1 M) Harb(ddwhEhl 2}@59 Wwétz, 3 @@p adted to
dryness, I a a ecipitate was
filtered. M Xt fe of te%ggcn%ggygm 2%%@1&0@% {oﬁgn%/él lérl;??)rran 6- ol was

isolated as 15 its hydrochl oride salt. (M+ = 241 (4.4%, 224 (10%, 137
(100%9. <c) 6- (Mhﬁﬂ@@yrl di n- 2-yl oxy) - 2- phenyl chr oman- 4- yl am ne

6- (5-Ni tropyridi,n-2-yl ox q enyl chr oman- 4-yl am ne was prepared as 20
described for 22Hke i dine in Exanple 1(b) using 100 ng
of hydsochl oride salt of 4-am no-2-phenyl chroman-6-ol. M xture of

di ast ereoners ofa) ?:(2-Nitrophenoxy)-2-pheny1indane

5-(2-nitrophenoxy)-2-phenylindane was prepared as described for 6-(4-
methoxy-2-nitrophenoxy)-2-phenylchroman in Example 3(a) using 200 mg 2-
20 phenylindan-5-ol and 150 mg of 1-chloro-2-nitrobenzene. "H-NMR (400 MHz, dg-
DMSO): 8.04 (dd, 1H, J 1.6, 8.3 Hz), 7.68 (ddd, 1H, J 1.6, 7.4, 8.3 Hz), 7.36-7.27
(m, 6H), 7.24-7.17 (m, 1H), 7.11 (dd, 1H, J 1.1, 8.4 Hz), 6.98 (bd, 1H, J 2.3 Hz),
6.89 (dd, 1H, J 2.3, 8.1 Hz), 3.69 (k, 1H, J 8.5 Hz), 3.28 (dd, 2H J 8.5, 15.8 Hz),
3.05-2.95 (m, 2H).
25
b) 2-(2-Phenylindan-5-yloxy)phenylamine

2-(2-Phenylindan-5-yloxy)phenylamine was prepared as described for 2-(2-
phenyl-chroman-6-yloxy)-phenylamine in Example 29(b) using 170 mg of 5-(2-
30 nitrophenoxy)-2-phenylindane. "H-NMR (400 MHz, d¢-DMSO): 7.32-7.27 (m, 4H),
7.23-7.16 (m, 2H), 6.92-6.87 (m, 1H), 6.81-6.71 (m, 4H), 6.56-6.53 (m, 1H), 4.85
(bs, 2H), 3.65 (k, 1H, J 8.3 Hz), 3.23 (dd, 2H, J 8.3, 15.5 Hz), 2.97-2.88 (m, 2H).

Example 42:
35 2-(2-Phenylindan-5-yloxy)-5-trifluoromethylbenzene-1,3-diamine




(5-nitropyridin-2-yl oxy)-2-phenyl chroman-4-ylam ne was isolated as its
hydrochlori- de salt.(M+ = 363 (22%, 259 (100%, 242 (70%, 224 (64%,
223 (62% woaB/obsdanpl e 44: N-[6-(5 PCT/F102/00621
-Ni tropyridi n-2-yl oxy) - 2- phenyl chroman-4-yl ] -acetam de Acetic anhydride
(60 1) was added into a cool ed solution of 6-(5-nitro-
pyri di n- 2- yl oxy) - 2- phenyl chr oman- 4-yl aBPne hydrochl ori de (100 ng) and
pyridine 30 (41 1) in dry DMF. Resulting mxture was stirred for a further
20 hours at OC. Reaction was quenched with ice water and neutrali sed.
Resul ting m xt uapsy@s-Diaitio-aet Sebrimtihyiphetuxg)-dmheindimdandri ed with Na2SO4
and evaporated. M xture of diastereoners of
N-[ 6- (5-ni tropyridin-2-yl oxy) - 2- phenyl chr onan- 4-yl ] - acet am de  was
recrystal lised Potassidinetthwexide(lidmeg) wasjadded ingra gatuign of3Bphanylindan-59
(1009, 3% r%gﬁ%dr}'% §391§3’9 Aﬂ%t%ﬁ?%éﬁgg Reltufd Q%&g@grﬁ?eraare Exanpl e
-(5-ni I di'n-2- 3-2- -yl |

45: Di net hyl - nit os-y__ | oxy henyl chr oman- 4 -amne a)
4- N, N- DB etfon/3 Gmithéchloghd fydintoberzetrelusrids @%drl&%\v%ﬁlg@&%ﬁ i de (274 ny)
\(/\/gZBadd)ed in%&%x;@g}&?kﬁ&éc?ﬂgrﬁffuﬁﬁee?}rgéﬁnﬁr%t150°@.trmﬂéi-c_2vg>ﬂﬂ%?ﬁﬂé i&ghﬂnﬁn-g]:?l -0
ng) an o f or mal dehyde : i ceto-. nitri ). er
min pH was ‘SHPTEREGVRET @ldftﬁﬁtaﬁ&a@é‘ﬁ%d%%ﬁ&}&’ & QUK Mﬁi)&l{?ﬁhgg s stirred
at room t enpireisdddedites waieg hiyer &elathe sadation wasiexdraviad wathegibylacetate10 t o
dryness, precipitate i | £1Q,.: 109 i . i r oxi de
and extr ac($° 19fcfé1rgﬁx1\{a\{?%ygre§§ié}8%ﬁ%ﬁ@%&%@%@%ﬁ%ﬁ gé%‘?@tﬁg\f/aﬁ@ %e)ﬁ?e dried
and evi@porexepatated. 2@ DinitioM-diflverdwethyiphenozy)phehgrybndanees 6- ol as mixture
i nor) 7. et e iR iR, (100 MR X A0 (D). T 27 T o
00T e 3, 110 A o TR S A P61 b b 6700
(m 1H, mejRl 1R .6H2)r)27-8.163m( 2M), 2197-2.89 (13, B).8. 7 Hz, major), 5.17 (dd, 1
H J 27, 9.7 Hz, minor), 5.04 (d, 1 H J 10.7 Hz, wmgjor), 4.17 (dd, 1H, J
5.7, 11.4 Hz, mgjor), 3.35 (m 1H, mnor), 2.24 (s, 3H  mnor), 2.21 (s,
3H, majier), 2. 2b})242{Rhen@dansjdoxadetrifiunmm)ethy@Beriayne-1,3-diamine
D met hyl -[ 6- (5-nitropyridi n-2-yl oxy) - 2- phenyl chr oman- 4-yl ] - am ne

2-(2-Phenylindan-5-yloxy)-5-trifluoromethylbenzene-1,3-diamine was
prepared as described for 2-(2-phenylchroman-6-yloxy)-5-trifluoromethylbenzene-
1,3-diamine in Example 35(b) using 230 mg of 5-(2,6-dinitro-4-trifluoromethyl-
20  phenoxy)-2-phenylindan. 'H-NMR (300 MHz, d¢-DMSO): 7.33-7.27 (m, 4H), 7.22-
7.18 (m, 1H), 7.14 (d, 1H, J 8.1 Hz), 6.73-6.69 (m, 2H), 6.31 (s, 2H), 4.98 (s, 4H),
3.64 (k, 1H, J 8.5 Hz), 3.26-3.18 (m, 2H), 2.96-2.86 (m, 2H).

Example 43:
25 6-(5-Nitropyridin-2-yloxy)-2-phenylchroman-4-ylamine

a) 6-Hydroxy-2-phenylchroman-4-one oxime

Sodium hydroxide (122 mg) was added into a cooled solution of 6-hydroxy-
30 flavanone (2 g) and hydroxylamine hydrochloride (900 mg) in ethanol (5 ml) and
water (2 ml). Resulting mixture was refluxed for 6 hours and hydroxylamine hydro-
chloride (450 mg) and sodium hydroxide (61 mg) were added after every 45 min.
After cooling into room temperature water (23 ml) and concentrated hydrochloric
acid (5.6 ml) were added into the mixture. Precipitate was filtered, washed with
35  water and dried in vacuum. 'H-NMR (400 MHz, dg-DMSO): 11.3 (s, 1H), 9.11 (s,
1H), 7.50-7.48 (m, 2H), 7.43-7.33 (m, 3H), 7.21 (d, 1H, J 2.9 Hz), 6.80 (d, 1H, J 8.8



N, N- Di et hyl -[ 6- (5-ni tropyridi n-2-yl oxy) - 2- phenyl chr oman- 4-yl ] - am ne was
prepared as described for 2-phenyl chroman-6-yl oxy)pyridine in Exanple 1(b)
usi ng 22&omg/006454- N, N- di net hyl am no- 2- phenyl chr onan- 6- ol .PCT/F102/00621

N, N-Di net hyl -[6-(5-nitro 25 pyridin-2-yl oxy)-2-phenyl chroman-4-yl]-am ne
was isolated as a m xture of diaste- reoners. (M+ = 391 (8%, 347 (8%,
346 (8%, 287 (68%, 147 (100%. Exanple 46: N-f

6- ( 2- Phenyl chr oman- 6-yl oxy) pyri di n- 3-yl ] net hanesul fonam de 30 Pyridine (77
| ) and net hanesufonyl chloride (321) were added into a cooled solution of

6f(2 phenylﬂtd),r@mﬁ(ﬁdﬁiﬂl, 02Y) PRIHZ)) ﬁO?(dd,]ikHi, h@.g((leQ Hrg,|)3.281(hddl: YHTHE2(2 ml).
After stirr,i i 1 t;. QC for additional 2 hours 1 M

hydr ochl orll(?nlg% g g&gl&-ggétllﬂ’sgyﬂt}llzn was extracted with ethyl acetate.
Conbi ned organic |layers 35 were dri ed with Na2SO4 and evapor at ed.

N-[ 6- (2- Phenyl chr g1 - b i% yl ] met hanesul f onam de was
recrystal | i sed ?gﬁm%% et °ﬁy fokr (300 MHz, WD 03/ 006452
PCT/ FI 08/ 00621 53 d6-DMSO) S: 9. 64 (s 1H), 7.99 (d, 1H, J 2.8 Hz), 7.67

(dd, 1H, J 2.8, sBsdutidt)of 6lh Zox zZ-%FteI{ hrétiin-4-8n8 éxintk (2107, g)dn 8,28 Hz),
6 89 6. 82 2.98 (s,

2.77- 2‘“@9%5?%{ etgﬂ)e (2é Hwas &‘%d éﬁ’i‘mfﬁ?"éﬁ 561}11“?“ 9%‘1‘(3H1“‘n(i‘@°&§5t“)d% Exanpl e
g?l 1 Met h%(ll g?ml-) a{u?1 Sodizm posshytide AreHng)aa )‘(J2ed<1;n)emov(y(dthane(20yﬂﬂ) Réﬂugimgeg 10
ol ution o en r an
met hyl i sothi8 gﬁ%\ftﬁ?‘g@r ?)tn“ﬁ{hr?ﬁ)ﬁﬁgﬁg# Pcyorﬂ % ?315%8 ééégoggs After
cool i ngo s (quvthé wikhiriee asvdpld weas edjustesl (a3 pR@ﬁdllhtmg pfxture WaS extracted with
1- et hyl - %1%(@2 V@ﬂ&ﬁ&%&%@ R Q}]ka}ihé)%%)l @eruhgh Bf sodilnh mpa@safd%apms purified

by col um chromato rap anol 1n |c qe H NVR (400 MHz,

d6- DVBO) 6 prgnmt@tf( Was figypc aled wzsh@é withnethano). &?70 W?asglﬁgi ¥ae 14, J 2.7,

(8 8 Z|Z|_3 drixed tcl(ﬁ)ynesz didsolved@o (Nmeréirﬂ neu?raﬁ@edﬁnﬂzﬁdaﬂy pideipltale, wis. gﬁ- 6. ?6
m :

43 o). é@reg i fyfipetersormr of i 2 Py bn 1 eyl s

Exanpl e|548 its hydrochloride salt. (M)" = 241 (4.4%), 224 (10%), 137 (100%).

¢) 6-(5-Nitropyridin-2-yloxy)-2-phenylchroman-4-ylamine

6-(5-Nitropyridin-2-yloxy)-2-phenylchroman-4-ylamine was prepared as
20  described for 2-phenylchroman-6-yloxy)pyridine in Example 1(b) using 100 mg of
hydrochloride salt of 4-amino-2-phenylchroman-6-ol. Mixture of diastereomers of 6-
(5-nitropyridin-2-yloxy)-2-phenylchroman-4-ylamine was isolated as its hydrochlori-
de salt.(M)" = 363 (22%), 259 (100%), 242 (70%), 224 (64%), 223 (62%).

25 Example 44:
N-[6-(5-Nitropyridin-2-yloxy)-2-phenylchroman-4-yl]-acetamide

Acetic anhydride (60 ul) was added into a cooled solution of 6-(5-nitro-

pyridin-2-yloxy)-2-phenylchroman-4-ylamine hydrochloride (100 mg) and pyridine
30 (41 pl) in dry DMF. Resulting mixture was stirred for a further 20 hours at 0°C.

Reaction was quenched with ice water and neutralised. Resulting mixture was

extracted with dichloromethane, dried with Na,SO, and evaporated. Mixture of

diastereomers of N-[6-(5-nitropyridin-2-yloxy)-2-phenylchroman-4-yl]-acetamide

was recrystallised from dichloromethane. (M)" = 405 (24%), 301 (14%), 259 (100%),
35 242 (55%), 224 (96%).



3-[6-(5-N tropyridin-2-yloxy)chroman-2-yl | phenol 20 a)
6- Hydr oxy- 2- ( 3- hydr oxyphenyl ) chr oman- 4- one
6- Hydr oxyw® (3Boéwselr oxyphenyl ) chr oman- 4- one was prepared aadagerioezid for
6- hydr oxy- 2- (3-fl uorophenyl ) chroman-4-one in Exanple 9(a). The product was
25 recrystallised fromethanol. 1H NVR (400 MHz, d6-DVsSO) b: 9.50 (bs, 1H),
9.41 (bs, 1H), 7.22-7.17 (m | H, 7.94 (d, 1H, J 3.0 Hz), 7.03 (dd, | HJ
3.0, 8.9 Hz), 6.64 (d, 1H, J 8.9 Hz), 6.92-6.90 (m 2H), 6.76-6.73 (m
1H), 5.46 (dd, 1HJ 2.9, 12.7 Hz) 3.09 (dd, 1H, J 12.7, 16.9 Hz), 2.75
(2d<(1I3 I%Ide J 2. g Ekﬁnﬁ)lé'ks 30 b) (3 Hydroxyphenyl)chrorran 4, 6-di ol

r oxyphe AN-.4, di for 2-
phenyl chr onan- 4%——& : '- ahﬁf?ed
6- hydr oxy- 2- ( 3- hydr oxy- phenyl)chroman 4- one "H NI\/R (400 MHz, d6-DVSO 6:

9.43 (bs, 1H), & 88, ik 7 1H), 6.87 (d, 1H J 2.7 He
6.84-6.82 (m 2%3%{3&3%’“6‘3%@@% 1‘?5%%1\%\15%%133%‘0@0%14?2 PO Fl 02) 00621 546, &5’
(d, 1H, 5] 8.7 Hz). 6.53 (dd, 1 H J 2.7, 8.7), 5.01 (d, 1H, J 11.3 Hz),
4.86 (dd, 1H  &oBiuék cyh Qo&rbﬂﬁdndgéﬁﬂrﬁ Was(dﬁlded—iﬂto a%olﬁﬁoxio?ﬁee(lmse &\f'i) c)

2- (3- Hyd heny|
prépazdrgéygéég%/% %‘E&gl’r%g?mzﬂn( ol @ 38}% M%ﬁﬁaﬁaﬁ% (31‘“}‘ “E?(%? 1 \évag(c)
316 aHvlB g? g rx@ugﬂlegfgsl(s%lf)yldﬁampphmw Wwas id]uslemtm-@ﬂ Gvithi aobtic dditl. MRuitia@0 MHz,

79
o0y ¢ o ro- age e ired g rif fepPrpdipver Wy REackin e blhpg Bdibrfea™® (1
(dd, 1Hp J t@dfynes, preeip)tatezvm@h@olsed tor 0% shlution eEpatassigng hydrm}ieaxzd 09- 2.04
(m 1H), 1.34a étec?%ﬂﬁrﬁéetw nde Comblne or anic layers were dried and

3-[6-(5-Nitropyri X rorran- -y enol
3-[6-(5-Ni tewmam@rmglzegtM&)/ gty o2 abepy @H@W%Olﬁﬁé‘ﬁé?’é‘?j"fas descri bed
for 5-nitr GiRtdronite VLRV [0 MHY) QYMSYD)i 879 tbs, THExajophed hidd?), 7st-ar ti ng

E;?mlil) (3jﬁ%&£§5§¥phefq¥a‘?ﬁc‘g{n§%§?g (‘g 1%}230%% @08\]8/2?@ 1§ m,??. 2107, 16
(m 2Hn5 7.10ieH, €49 (dn1H, 319 Hz,tnifdr)H56.83+6(66) (i3 HH, nfajof 3né nmitfor),M.531¢dd, 5. 06
(dd, 1H 3.2 30 £-5% H8)maipe) 291782 11, 1 2.7, 9.7 Hz, minor), 5.04 (d, 1H, J 10.7 Hz,

major), 4.17 (dd, 1H, J 5.7, 11.4 Hz, major), 3.35 (m, 1H, minor), 2.24 (s, 3H,

minor), 2.21 (s, 3H, major), 2.2-1.7 (m, 2H, major and minor).

20 b) Dimethyl-[6-(5-nitropyridin-2-yloxy)-2-phenylchroman-4-yl]-amine

N,N-Dimethyl-[6-(5-nitropyridin-2-yloxy)-2-phenylchroman-4-yl]-amine was
prepared as described for 2-phenylchroman-6-yloxy)pyridine in Example 1(b) using
220 mg of 4-N, N-dimethylamino-2-phenylchroman-6-ol. N,N-Dimethyl-[6-(5-nitro-
25  pyridin-2-yloxy)-2-phenylchroman-4-yl]-amine was isolated as a mixture of diaste-
reomers. (M)" =391 (8%), 347 (8%), 346 (8%), 287 (68%), 147 (100%).

Example 46:
N-[6-(2-Phenylchroman-6-yloxy)pyridin-3-yl}methanesulfonamide

30
Pyridine (77 pl) and methanesufonyl chloride (32pl) were added into a cooled
solution of 6-(2-phenylchroman-6-yloxy)pyridin-3-ylamine (121 mg) in dry THF (2
ml). After stirring resulting mixture at 0°C for additional 2 hours 1 M hydrochloric
acid was added. Solution was extracted with ethyl acetate. Combined organic layers
35 were dried with Na,SO; and evaporated. N-[6-(2-Phenylchroman-6-yloxy)pyridin-3-
ylJmethanesulfonamide was recrystallised from diethyl ether. 'H NMR (300 MHz,



20 (m 1H), 2.75-2.69 (m 1H), 2.17-2.01 (m 1H), 2.00-1.93 (m 1H).

Exanpl e 49: 6-[2-(2 5-Difluorophenyl)chroman-6-yl oxy-pyridin-3- la ine 25
6- [ 2- (2, 5SWa @3lwersophenyl ) chr oman- 6- yl oxy] - pyri di n- 3-yl am rre™vES2/@6Epar ed
as described for 5-am no-2-(2-phenyl chroman-6-yl oxy) pyridine in Exanple 26
starting from 830 ng of

2-[2-(2,5-Di fl uorophenyl)chroman-6-yl o8] -5-nitropyridine (Exanple 14(d)).
1H NWR (300 MHz, d6-DMSO) 6: 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), 30

4.99 (s, 2'21%@1\38@535(%4 N 1), 2. 992(d( ™, § 2 ¥0HZ)27.8A(ddHLHR 8, 8.8Q%z)(TH7- H) .
Exanpl e 50:

{6-
5-Di fl uor oﬂl‘f@rﬁw )Séﬂfé)%@—’é}%péwﬂyﬂSa@rﬁS@&P}@cﬁl%\m%éH J3%2’V1¢9 loglzb06452
PCT/ FI 02/ 00621.9 (b5 1), 2.98 (s, 3H), 2.77-2.69 (m, 1H), 2.20-2.13 (m, 1H), 2.04-1.96 (m,
{6-[2-(2, 5- Bafl uor ophenyl ) chr oman- 6-yl oxy] pyridin-3-yl} acetam de was
pr epar ed as1 escri bed for
5-N -acétyl am no- 2- ( 2- phenyl chroman- 6-yl oxy) pyridine in Exanple 27
starting from 3fa ‘9176 [2- (2, 5-di fluorophenyl)chroman-6-yl oxy] -
pyridi n-3-yl am né ?@x rrpl 49) The pr oduct was, pur| f| ed on preparative
TLC pl ate 5 cover gy 54 ylchE PEN e Sl¥ept ane (4:1) as an
eluant. 'H NWR (400 MHz, CDBCD)S 827(d 1H, J27Hz) 801(dd 1H, J

8.9, 2.7 Hz), 7.26 7.0 84 4H) |

5.32 (dd, 1?4 J S?b‘“%n OE%ggﬂP?nylé“@%a“‘PéYg‘%@)ﬂﬂd"ﬁg g)l"énkgilf%dng (m 2, ;?3

(1 gd%( J:bil JTéetli)ﬂ iSthiBcyhnath (94 ) )in etBaRB wasyefhidpd ford 0lufs Aﬁemqolmgsa?l (m 1H) .
a e (0] am ne

5-[ 2- (2 Al &8&7 rrl)tﬁe eL%?\(aﬁmF ateds b %'i]g(lu}cf:g'f ?%ﬁw@?{k%%#h I@féﬂrgllngn% y 15

roman- was prepared as
descri bed fythrxyﬁ;yalmrn@-yﬂﬂ(lwrphwyp Qgirlwn:o dxympmwhﬁé%me@mw e 26
starting fr Rmcﬂﬁoﬁ’ % '"H NMR (400 MHz deDMS0) 8: 9.45 (bs, 1H) 8.02 (d, 1H, J
2-[2-(2-f1 6- VI t 9(d 'H
L7 R S o L
1H), 7.128- 1134%6.6406. 4?1%0531:( 11H,2.3), 18.16H2)32084293 (16, 181); 5.9G 8d,(3H, 3H)
?mml(H? Jl;izsfiﬁf )71 (1 P&) Oy I 50235 9wtk 5 00 (s, 29, 2.98

Example 48:
3-[6-(5-Nitropyridin-2-yloxy)chroman-2-yl]phenol

20
a) 6-Hydroxy-2-(3-hydroxyphenyl)chroman-4-one

6-Hydroxy-2-(3-hydroxyphenyl)chroman-4-one was prepared as described for
6-hydroxy-2-(3-fluorophenyl)chroman-4-one in Example 9(a). The product was
25  recrystallised from ethanol. 'H NMR (400 MHz, ds-DMSO) &: 9.50 (bs, 1H), 9.41
(bs, 1H), 7.22-7.17 (m, 1H), 7.11 (d, 1H, J 3.0 Hz), 7.03 (dd, 1H J 3.0, 8.9 Hz), 6.64
(d, 1H,J 8.9 Hz), 6.92-6.90 (m, 2H), 6.76-6.73 (m, 1H), 5.46 (dd, IHJ 2.9, 12.7 Hz),
3.09 (dd, 1H,J 12.7, 16.9 Hz), 2.75 (dd, 1H, J 2.9, 16.9 Hz).

30 b) 2-(3-Hydroxyphenyl)chroman-4,6-diol

2-(3-Hydroxyphenyl)chroman-4,6-diol was prepared as described for 2-
phenylchroman-4,6-diol in Example 8(a) starting from 6-hydroxy-2-(3-hydroxy-
phenyl)chroman-4-one. 'H NMR (400 MHz, ds-DMSO) &: 9.43 (bs, 1H), 8.88 (bs,

35 1H), 7.19-7.15 (m, 1H), 6.87 (d, 1H, J 2.7 Hz), 6.84-6.82 (m, 2H), 6.72-6.69 (m, 1H),



20 2.15 (m | H, 2.06 (m 1H). Example 52: N {6-f

2- (2- Fl uor ophenyl ) chroman- 6-yl oxy] pyri di n-3-yl|l acetam de 25

N-{ 6-[ 2- (®ORI3woe43phenyl ) chr oman- 6- yl oxy] pyri di n- 3-yl } acet @dTdE2/0821
prepared as described for

5-N -acetyl am no- 2- ( 2- phenyl chr oman- 6-yl oxy) pyridine in Exanple 27
starting from 220 ng of 6-[2-(2-fl uoro%‘henyl ) chr oman- 6- yl oxy] - pyri di n-
3-ylam ne (Exanple 51). The product was recrystallised froma m xture of
met hanol and diethyl ether. '"H NVR (400 MHz, d6-DVMSO) S: 10.06 (s, 1H),

g 421; E% 116,58Xd30H2T §.7 16, 6.83 @, (Hl 2.7, zHZ) SBE1R ”%Hm’%z)’méaﬁ‘g??%’g I(—i)m,
5. 34 (J?d2 1§|§2ﬁ§) ?u%?zz( (‘%H@)l%%gf (ﬂ’mlw 2.75 (m 1H), 2.17 (m

1H) 2.05 (m 1H), 2.04 (s, 3H). Exanple 53: 35

N-{6-[2-(2-Fluor LRXydipyri di n- 3-yl } met hanesul f onam de WO
0/ 00base_ PCr] FEDBTEORSASRRER Dettola
{6-[2-(2-F uor ophenyl ) chr oman- 6-yl oxy] pyri di n-3-yl} nethanesul fonani de was

prepared as desorhhggr J))E}E)I(léh}h)@hfo?ndﬁttﬁﬂww éugsdesaxbehmsftidin 3-yl]

o120 (511 B{B‘Pfﬁ?ﬁéﬁ*ﬁ} AT To36) e iR 2Rl o 51).

me Nﬁ/lr? 0((1 zgtchmm Sliall ‘IH SRR (mmmZm@dmse))@f gmmam{); 8.8 ds, dHt hY/T- et7 hg r7
(dd, 1 H, %% 1268%9793%2}1? 616 %(E’é’lﬁ@ é&&diﬁ)m{’ﬁzﬁé 2 ?24)7( 2H) |
6.98 (dd, I,2H),3.% (dd) 1Hﬂ@2f£6981¢)(2rﬁ6 289 (m51Hb Aah2.59 fn, BHLB.08: 2.3 Hz),

3.01 (m 1 6 (m1H, 2216 (m 1 H, 204(m1H)
10 Exanpl e25|_@4’(n%61%ﬁ2£?§ ((r)nrgp enyl)chrorran 6-yl oxy] - pyridin-3- |ane
6-[ 2- (3-fl uorophenyl ) chroman- 6-yl oxy] - pyri di n-3-yl am ne was prepared as 15

described for 5y L{G%INIQQPWQIWWQI -YlyOpsenr i di ne in Exanpl e 26

starting from2,3
2-[2-(3-fl uorophenyl)chroman 6-yl oxy]-5-nitropyridine (Exanple 9(d)). 1H
NVR (406 MHz, dB-[BNBMitrBpyridib-2-floxy)dioman-2-y0]phenql was4depamd akidpscribe®0- 7. 25

6o (1 7#w-@%%-?-p&%ﬁ’%"%@ﬂgaﬁwﬁdﬁwiﬁ Efafiled @) jéﬂﬁigof%‘ 20
2.93 (ddd, (3-hhkiroxyphedyl)digoman-6-ol. 'H NMR (400 MHz, d-DMSO) 8: 9.44 (s, 1
9.04 (d, 1H, J 2.8 Hz), 8.60 (dd, 1H, J 2.8, 9.1 Hz), 7.21-7.16 (m, 2H), 7.00-6.94 (m,
2H), 6.91-6.84 (m, 3H), 6.73-6.70 (m, 1H), 5.06 (dd, 1H, J 2.1, 9.9 Hz), 2.99-2.92
20 (m, 1H), 2.75-2.69 (m, 1H), 2.17-2.01 (m, 1H), 2.00-1.93 (m, 1H).

Example 49:
6-[2-(2.5-Difluorophenyl)chroman-6-yloxy}-pyridin-3-ylamine

25 6-[2-(2,5-Difluorophenyl)chroman-6-yloxy]-pyridin-3-ylamine was prepared
as described for 5-amino-2-(2-phenylchroman-6-yloxy)pyridine in Example 26
starting from 830 mg of 2-[2-(2,5-Difluorophenyl)chroman-6-yloxy]-5-nitropyridine
(Example 14(d)). 'H NMR (300 MHz, de-DMSO) &: 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),

30 4.99 (s, 2H), 2.96 (m, 1H), 2.72 (m, 1H), 2.14 (m, 1H), 2.01 (m, 1H).

Example 50:
N-{6-[2-(2.5-Difluorophenyl)chroman-6-yloxy]pyridin-3-yl } acetamide

35



20 5.3 Hz), 2.68 (ddd, 1 H J -16.8, 8.0, 4.4 Hz), 2.18 (m 1 H, 1.96 (m
1 H. Exanple 55 N {6-[2-(3-fluorophenyl)chroman-6-yl oxy] pyridin-3-yl}
acet am dew@a3No¢62 [ 2- ( 3-f | uor ophenyl ) chr oman- 6- yl oxy] pyr i diar/i@eydopzicet am de
was prepared as described for

5-N -acetyl am no- 2- ( 2- phenyl chr oman- 6-yl oxy) pyridine in Exanple 27
starting from 300 ng of 6-[2-(3-fl uoroéﬁenyl ) chr oman- 6- yl oxy] pyri di n-
3-ylam ne (Exanple 54). The product was recrystallised froma m xture of

met hanol and diethyl ether. 1H NWVR (400 MHz, d6-DVsO) 8: 10.09 (s, 1H),
8.28 (d, 1H, J 30{8[7-(}H5)Difldodphdmytichrbmidn-6Iyl8x Ppy2diid-F} acetandie ias 1 H) ,

7.31-7.27 2 7.1 1 .
S, 6 16 (s dpscbel Brs N hocy il forphdhyichybindh Eilodiiig i () )
2.71 (ddd, Exdmple 27 8asinggom 37 mglaf H;[242.9diflwgrophgnylohromap$-ylogdy , 1. 96 (m
1H). 35 Ex B (B A i i R da

0;9 oot ?@Pﬁ%@%@% ﬁﬁa@@&@)ﬁh%ﬂ@ud%%ﬂhé‘@bﬁ g}epmlﬁoe $.048at¥0

6- ( 5- AmBnopyeres mathysilisegel vsingethyl actatsicrtane (hd) 5 Svanta FeME (408escr i bed
for 5-am naoviy(EpROBYS! &7 @iyan; $21 Xy 3.0Y (dd)ilFg T 819, BXaap)| 2.286ms1H),t i ng

from 100 6- Ltropysl di - 2=yl oxy) - 2- yl.chr -A-0N Exanpl e
6). 1H 5 VR T Gt .QE@S@,‘%@-@%@(@),%ﬁ??ﬁ&g}@*ﬂ%ﬁ??#}é@z ?‘.929 (m 2H),
7.42-7.33 (dad, 134y ,-18.9251.2, 18 Hzjn2. BHddd,71HE (16,9, 814, 51 182)82.26 m, BHY6 (d, 1H,
J 8.6Hz), ( 13.0, 2.9 Hz), 3.08 (dd, I H -17.0, 13.0 Hz),
2.82 (dd. ?Z'g?(sagg&?:d&(ﬁb.lgl)m). Exanpl e 57: 10 Acetic acid

6- ( 5- nitOr opyddi n- 2-yl oxy) - 2- phenyl chr oman- 4-yl ester Acetanhydride (0, 26
m) was added drgpwhsiesinto a solution of 100 ng of 6-
(5-nitropyridin-2-yl h : E§<a e 8(b)) in dry

pyridi ne. The GG e s =l ours. It was then
poured in ice-water and 15 extracted with ethyl acetate. The organi c phase

was washed with -s0] ut i.0 r and saturated NaCl -s tron. It
was then dried \ﬂl @Mﬁ%&? mﬁ)g&gﬂﬁ\ﬁgé'glaxﬁépy@?rﬁi#@il@lniI‘—‘faf\lﬁ’ﬁp%fg@g MHz,
d6- DVBSQs 8:deScrived (fok, 5-amlinod2-P2-Bhény)chr@n@it6{yticty)pyHding in Bxamplz. 28 skirding
7.52-7.35 ( 7 . : Y Y : (d, |
H J 8.5 H ,mg. ?%%??pl(&ﬁ‘}dfo%@?&’é%ﬁ@)@}ééq §4r?188;(§]}f}ldln§{§mﬁﬁ f%.s4 1.4
Hz), 2.51 (i%(d). "H NMR (400 MHz, de-DMSO) &: 7.52 (m, 1H), 7.51 (d, 1H, J 3.0 Hz), 7.41

(m, 1H), 7.28-7.24 (m, 2H), 7.05 (dd, 1H, J 8.6, 3.0 Hz), 6.81-6.73 (m, 3H), 6.70 (d,

1H, J 8.6 Hz), 5.31 (dd, 1H, J 10.3, 2.2 Hz), 5.00 (s, 2H), 2.98 (m, 1H), 2.72 (m, 1H),

20 2.15 (m, 1H), 2.06 (m, 1H).

g

Example 52:
N- {6-[2-(2-Fluorophenyl)chroman-6-yloxy]pyridin-3-yl } acetamide

25 N-{6-[2-(2-Fluorophenyl)chroman-6-yloxy]pyridin-3-yl}acetamide was
prepared as described for 5-N’-acetylamino-2-(2-phenylchroman-6-yloxy)pyridine in
Example 27 starting from 220 mg of 6-[2-(2-fluorophenyl)chroman-6-yloxy]-pyridin-
3-ylamine (Example 51). The product was recrystallised from a mixture of methanol
and diethyl ether. 'H NMR (400 MHz, d¢-DMS0) &: 10.06 (s, 1H), 8.27 (d, 1H, J

30 2.7 Hz), 8.01 (dd, 1H, J 8.8, 2.7 Hz), 7.55 (m, 1H), 7.42 (m, 1H), 7.29-7.23 (m, 2H),
6.93 (d, 1H, J 8.8 Hz), 6.89-6.85 (m, 3H), 5.34 (dd, 1H, J 10.2, 2.2 Hz), 3.01 (m,
1H), 2.75 (m, 1H), 2.17 (m, 1H), 2.05 (m, 1H), 2.04 (s, 3H).

Example S3:
35 N-{6-[2-(2-Fluorophenyl)chroman-6-yloxylpyridin-3-yl}methanesulfonamide




20 1H), 2.15 (m 1H), 2.05 (s, 3H). Exanple 58:
6- (2- Am noet hoxy) - 2- phenyl chr oman- 4- one net hane sul fonate
6- (2- Azi dwetdsorears2 2- phenyl chr oman- 4- one

7.44-7.35 (m 4H), 30 7.22 (dd, | H J 90 3 1 Hz), 7.0

25 a)
PCT/F102/00621
6- ( 2- Azi doet hoxy) - 2- phenyl chr oman- 4- one was prepared as described for 6
(2- azi doet hoxy) - 2- phenyl chroman i n exanpl e 4(a) starting from1l.0 g of
6- hydroxy- flavanone. 1H NMR (400 MHz,d 8. 7.53-7.51 (m 2H),

4 (d,

Hz), 5.51 (dd, | H, J 13.1, 3.0 Hz), 4.17 (t, 2H J 4.9 Hz), 3.
4.9 Hz), 3.11 (dd, 1H, J -16.9, 131Hz) 2.85 (dd, 1H, J -16.9, 3.0 Hz).

te?ulfoﬁgmo e

o oooas? et FORH ok oep e AT HEEV AT AIER

roman-

| H J 9.0
60 (t, 2H J

met hane sulWasmpatperedees desaribad ém:t N46 (bph@ryldhetdnérw y OXY)PYI'ldln 3-yl] methane

2-(2-ph I L Homasr @,m b
st gart Pngn%/rsgfrﬁswg QIZEW% na6r51|94(fzone ngeHKIR/R e v ( :
d6- Dl\/rso}5 8:6-yloxyl I{mdln-%m)ammez}amw 51(rrir oppduct wes crystelised, 03119 7 31 5 (d,

I(dg i i %nlﬂ%)ure 3f1¥1§thﬁﬁ’cq5anh dldthy8 efher. SHINVIR) (400 MEz,((d-DMSH) 58 9%7HE,) , i663

13.0 Hz), 878%(‘1321%;% %1)6%(6885&=11ﬁ_{1§8§68]7§%z§ 562%51{3%’29&‘%&

gx?gpge 597215137 23 (13; ﬁgpmr(dﬂ,yllH-Jﬁmﬂz)]l&%@@% (dj 3HR Sy]Sc()dsi,)HhrJdrOa@ 4 ol
r ono - 8- 5+ t

descri bed f&gfﬁgj’éloﬁr({&léﬁl()’zi%ﬁg 5ﬁtﬁhro riq?jy? g‘ﬂ;yrfaf(}rﬁé\ﬂ?z

| (Ex le 15(b)).

The product 15 yg§ éﬂgg)ystal lised froma m xture of 2- propaglol agﬁdeace'g oal)e.

starting from 215 ng of 2-(3- brom)phenyl)chroman 4,6-dio

1H NMR (300 Mz,
2.8 Hz), 7.69 (

1M, J.2.8 Hz). 8.6
2.7 Hz), 7.22(d,IH,91Hz) 7.02 (dd, | H J88 2.

DWeg, 8: 9. 04 (d,

1 (dd,
7.25 (
7 Hz),

1H, J 8.8 Hz), 5. 14, J 4 10.8 Hz
1H), 2.36 ( m) | GF[? (fﬂ@& Rhﬁ{lyl %mm?é yloxyj% pylfl((gh- -ylafnme was prepare
15  described for 5-amino-2-(2-phenylchroman-6-yloxy)pyridine in Example 26 starting

epared as
anpl e 1(b)

1H, J 9.1,
d, | H J
6.91 (d,
s 497 (m

from 2,34 g of 2-[2-(3-fluorophenyl)chroman-6-yloxy]-5-nitropyridine (Example
9(d)). 'H NMR (400 MHz, d¢-DMSO) &: 7.51 (d, 1H, J 3.0 Hz), 7.44 (m, 1H), 7.30-
7.25 (m, 2H), 7.16 (m, 1H), 7.05 (dd, 1H, J 8.6, 3.0 Hz), 6.83-6.73 (m, 3H), 6.69 (d,
1H, J 8.6 Hz), 5.13 (dd, 1H, J 10.0, 3.0 Hz), 5.00 (s, 2H), 2.93 (ddd, 1H, -16.8, 10.5,
20 5.3 Hz),2.68(ddd, 1H, J-16.8, 8.0, 4.4 Hz), 2.18 (m, 1H), 1.96 (m, 1H).

Example 55:

N-{6-[2-(3-fluorophenyl)chroman-6-yloxylpyridin-3-yl}acetamide

25 N-{6-[2-(3-fluorophenyl)chroman-6-yloxy}pyridin-3-yl} acetamide was

prepared as described for 5-N’-acetylamino-2-(2-phenylchroman-6-yloxy)pyridine in

Example 27 starting from 300 mg of 6-[2-(3-fluorophenyl)chroman-6-yloxy]pyridin-

3-ylamine (Example 54). The product was recrystallised from a mixture of methanol
and diethyl ether. "H NMR (400 MHz, d¢-DMSO) 8: 10.09 (s, 1H), 8.28 (d, 1H, J

30 2.7Hz),8.02(dd, 1H, J 8.8, 2.7 Hz), 7.46 (m, 1H), 7.31-7.27 (m, 2H), 7.17 (m, 1H),
6.93 (d, 1H, J 8.8 Hz) 6.89-6.83 (m, 3H), 5.16 (dd, 1H, J 10.1, 2.1 Hz), 2.95 (ddd,
1H, J -16.5,11.0, 6.5 Hz), 2.71 (ddd, 1H, J -16.5, 8.7, 4.4 Hz), 2.19 (m, 1H), 2.04 (s,

3H), 1.96 (m, 1H).

35 Example 56:
6-(5-Aminopyridin2-yloxy)-2-phenylchroman-4-one




Exanmpl e 60: 2-(2-Fl uorophenyl)-6-(5-nitropyridin-2-yl oxy)chroman-4- ol

2- (2- Fl uor ophenyl ) -6-(5-ni tropyridi n-2-yl oxy)chroman-4-ol was prepared as
25 descr i Wed3fo06455- ni t r o- 2- ( 2- phenyl chr oman- 6- yl oxy) pyr i dirca/Eee/@@sznpl e
1(b) starting from 315 ng of 2-(2-fluorophenyl)chronman-4,6-diol (Exanple
19(b)). The product was recrystallised_froma m xture of 2-propanol and
acetone. 1H NVR (400 MHz, d6-DVSO) 6:96.04 (d, 1H, J 2.9 Hz), 8.61 (dd,
1H J 9.1, 2.9 Hz), 7.61 (m 1H), 7.43 (m 1 H, 7.31-7.24 (m 3H), 7.23
(d, 1 H J 9.1 Hz), 7.02 (dd, 1 H J 8.7, 3.1 H), 6.89 30 (d, 1H, J 8.7
Hz),569(d 1H, J 6.3 Hz), 5.55 (d, 1H, J 11.9 Hz), 5.00 (m 1H), 2.33

(m 1 , 2.07 nEng y\‘
5-Difl uor ophenyl %6&?@"3?”{‘ r?xg?% pﬁ‘%n la‘rﬁﬁnaﬂr“oor?érf" % PPNy 03/ 006452
PCT/ FI 02/ Omlﬁg::nbe&ﬁor 5-amino-2-(2-phenylchroman-6-yloxy)pyridine in Example 26 starting

2-(2,5-Dif Iﬁﬁ >Gf>6 @it I;;%Hd‘h?@%dx%?-@ p%emamsﬁﬁﬁmomr(ﬁaﬂble\@s 'Rr epar ed

d b - d |
‘i‘?b)esi%;rm@w?fﬁ%&%@ 551 62{05 b § BOHE ARy L AR AT ol

(E?ﬁrrpl Ie 14ﬁ1bm) 7.7912.1B (@ 3H}, wm(dpunq:m edizgrs w@paﬂan smzjwmqa;elﬁom% ed

W silic e S t

(400 Mz, 3&%?319‘655@%*535?%%@&& H@ 1§aqﬁ§ 532%‘1 ]12%% 170, ?53@} 2.8 Hz),

7-36-7.33 (m 2H), 7.08-6.95 (m 5H), 550(d 1H J 11.1 Hz), 5.09 (m

1H), 2.53 (m 1'11? an@:%§7(m 1H). Exanmple 62: 10

2-(3-Fl uoropheny’s ni tropyr| d| n-2-yl oxy)chroman 4- ol

2- ( 3- FI1@or ophenyAcketi6 agid Or( 1 : )-a % [elraEanA-yIeS\ghs prepared as

described for 5-nitro-2-(2- phenyl chroman 6 yI oxy) pyri di ne |n Exanpl e 1(b)

starting from 890 of 2- 3f|uoro hen | ) chr oman (Exapple 9(b)).
phy B ol

The product 15 Wstaghyqridedd, é;mlééﬂaﬁl SHEED %)rl%lio t elution
with et hyl (%ﬂi@iyﬁdm il@nixgpz-pﬁ&ﬁ)yl&rqrm&m@ (Bxainglb8(b)pinyiry phtidiaeder om a

T 5'5. 9 ngachon g R reacet R ye ndhrt bl Werfityed IRy WaLr o 7 27 1
2H), 7.186- Bxfrcté¢dwitBljhyl dcedite.(Thet, orgddic pha8e ®/as Wzslﬁdl*‘lz)h 1 1 HCl-¢elutiany, J 8.8
Hz), 5.67 (vgaterl an'&"satﬂra@e(le]EEl)-sohﬁio%flIt(vgds ke dri]ed:'\ﬂth‘ll\/fgéb‘; aftd 8faborated to
dryness. "H NMR (400 MHz, d¢-DMSO0) 8: 9.05 (d, 1H, J 2.8 Hz), 8.61 (dd, 1H, J
9.1,2.8 Hz), 7.52-7.35 (m, SH), 7.23 (d, 1H, J 9.1 Hz), 7.14-7.10 (m, 2H), 6.98 (d,
1H, J 8.5 Hz), 6.18 (dd, 1H, J 10.1, 6.4 Hz), 5.44 (dd, 1H, J 11.4, 1.4 Hz), 2.51 (m,
20  1H),2.15 (m, 1H), 2.05 (s, 3H).

Example 58:
6-(2-Aminoethoxy)-2-phenylchroman-4-one methane sulfonate

25 a) 6-(2-Azidoethoxy)-2-phenylchroman-4-one

6-(2-Azidoethoxy)-2-phenylchroman-4-one was prepared as described for 6-
(2-azidoethoxy)-2-phenylchroman in example 4(a) starting from 1.0 g of 6-hydroxy-
flavanone. '"H NMR (400 MHz, CD;0D) &: 7.53-7.51 (m, 2H), 7.44-7.35 (m, 4H),

30 7.22(dd, 1H, 7 9.0, 3.1 Hz), 7.04 (d, 1H, J 9.0 Hz), 5.51 (dd, 1H, J 13.1, 3.0 Hz),
4.17 (t, 2H, J 4.9 Hz), 3.60 (t, 2H, J 4.9 Hz), 3.11 (dd, 1H, J -16.9, 13.1 Hz), 2.85
(dd, 1H,J -16.9, 3.0 Hz).

b) 6-(2-Aminoethoxy)-2-phenylchroman-4-one methane sulfonate
35



2 ]g ' H, 2.36 (m | H, 1.99 (m | H. Exanple 63: 2-[2-(2.5

0
-Di fl uor ophenyl ) chr oman- 6-yl oxy] - 5- et hoxyphenyl am ne hydrochl ori de 25 a)
1- Chl or o- woalwes#g2 2- ni t r obenzene 4- Chl or o- 3- ni t robenzene (PETOFIOR0062IS

di ssolved in acetone and ethyl iodide (2,5 m) and potassium carbonate
(4,4 g) were added. The reaction m xture was 30 stirred at 40C for 4 %
hours. After cooling to roomtenperatu®® the mixture was filtered and the
filtrate was evaporated to dryness. '"H NVR (400 MHz, d6-DMBO) S: 7.64 (m
2H), 7.27 (dd, 1H, J 9.0, 3.1 Hz) 4.12 (g, 2H, J 7.0 Hz), 1.34 (t, 3H 7.0

Hz). 35 b) 2-(26520khinsethoppelphonychtemat-hony niztlrane sdfinateowss)mepavertan WO

03/ 006452 PCT/ FI 0

( Exanpl e 13(% n\a%i%rgzés%lf:welgm ‘t‘f)i?é‘ﬁ%@m o%%gtgérge?rﬁﬂg%{%&%{ g)r(rlage6( ?50
nmgy) was addEe{dmpIH#s(b) stastinigt from 6r(2>azmoethm$) %—phmyé@rcfm%n 4ongi diNMRand

1-chl oro- 44 é&‘ddﬂm d: D‘MS@P&?”?@P?Os éﬁf@ sw) S8, @H}i@/dm 79?(&1%?} on nixture

was refluxed for ours

re
HC - sol bt i ¢& Mhd JabHel 7r2r$t(6d,t1fﬂ> &%éclt Héh 7n]12>{(f1u]f1é %‘%g{rﬁ {‘géa ’tfrvlact ed with
g; Pﬁlra?ggt 38®), 3“6*1@z)tcmrml(mpl D5 Q)3 zztd@qﬂw}mg %mﬂe?i 3va3t(|mh\%1)ﬁr andh

o] o) r s purifie col umm chr onat ogr a

usi ng heptgipg(—da Jt}hjn)l ]%c()e}gﬁég gg%?s égﬁan el uant. % NVR (300 IVHz, C%Clg)y
S: 7.43 (d, 1H, J 2.9Hz), 7. 25 (m 1H), 7.08-6.97 (m 4H), 6.89-6.75 (m
3H), 5.31 (d, 1 ‘%1]?)}05% 1 Hz), 4.06 (g, 2H, J 7.0 Hz), 2.97 (m | H), 2.74
(m 1H), 2.26 ( 98(m 1H) 144(t 3H 70Hz) c)
2-[2-(205-Di f | u@r@dine &1ty Jef DY RdiN]2- Hoxy )RR NsAEng
hydrochl oride 15 2-[2-(2, 5- D|f| uorophenyl)chronan 6 yl oxy] -5

- et hoxyphenyl am ne hydrochl ori de, was e descrl bed for
5- met hoxy- 2- ( 2- pHérBoEwPBeRYR- &5 W’ES’J?W% Ezzl? I’}Wﬁﬁ"ﬁlc‘ﬁ‘fscﬁr?qféeq% exanpl e
3(b) st art ijegribe® frls2RitidR-@-plenyRhfvman-6-yloxy)pyridine in Example 1(b) starting

from 215 mg of 2-(3-bromophenyl)chroman-4,6-diol (Example 15(b)). The product

15  was recrystallised from a mixture of 2-propanol and acetone. "H NMR (300 MHz,
de-DMSO) &: 9.04 (d, 1H, J 2.8 Hz), 8.61 (dd, 1H, J 9.1, 2.8 Hz), 7.69 (m, 1H),
7.58-7.50 (m, 2H), 7.40 (m, 1H), 7.25 (d, 1H, J 2.7 Hz), 7.22 (4, 1H, 9.1 Hz), 7.02
(dd, 1H, J 8.8, 2.7 Hz), 6.91 (d, 1H, J 8.8 Hz), 5.65 (d, 1H, J 6.4 Hz), 5.33 (d, 1H,J
10.8 Hz), 4.97 (m, 1H), 2.36 (m, 1H), 1.94 (m, 1H).

20
Example 60:
2-(2-Fluorophenyl)-6-(5-nitropyridin-2-yloxy)chroman-4-ol

2-(2-Fluorophenyl)-6-(5-nitropyridin-2-yloxy)chroman-4-ol was prepared as
25  described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b) starting
from 315 mg of 2-(2-fluorophenyl)chroman-4,6-diol (Example 19(b)). The product
was recrystallised from a mixture of 2-propanol and acetone. "H NMR (400 MHz,
d¢-DMSO) &: 9.04 (d, 1H, J 2.9 Hz), 8.61 (dd, 1H, J 9.1, 2.9 Hz), 7.61 (m, 1H), 7.43
(m, 1H), 7.31-7.24 (m, 3H), 7.23 (d, 1H, J 9.1 Hz), 7.02 (dd, 1H, J 8.7, 3.1 Hz), 6.89
30 (d, 1H,7 8.7 Hz), 5.69 (d, 1H, J 6.3 Hz), 5.55 (d, 1H, J 11.9 Hz), 5.00 (m, 1H), 2.33
(m, 1H), 2.07 (m, 1H).

Example 61:
2-(2.5-Difluorophenyl)-6-(5-nitropyridin-2-yloxy)chroman-4-ol

35



di f 1 uor ophenyl ) - 6- (4- et hoxy-2-ni trophenoxy) chroman. 1H NVR (400 MHz, CDC13)
20 6: 7.26-7.22 (m 2H), 7.01-6.74 (m 7H), 5.22 (d, 1H J 9.1 Hz), 3.90
(g, 2H, JIwe.®B/n06E), 2.90 (m 1H), 2.68 (m 1H), 2.19 (m Xdr/Fid2/®21(m 1H),
1.34 (t, 3H, 6.9 Hz). Exanple 64: 5-Nitro-2-

] 2-(4-trifluoronethyl phenyl)chroman-6-yl oxy] pyridine 25 a)

6- Hydr oxy-2-(4-trifl uoronet hyl phenyl) céQoman- 4- one

6- Hydr oxy-2-(4-trifluoromethyl phenyl)chroman-4-one was prepared as

descri bed for 2-(3-fluorophenyl)-6-hydroxychroman-4-one in Exanple 9(a)

st art:c|rlg 30 fr ﬁm-(%,ﬁDﬁ}?ﬁopﬂienjg)-&(Bﬂﬁwwasﬁiythbrmhmli ﬁ/,a&pm}aar@d
4-trifluoraongt hy. Z - . T . i f e umm

chr omat ogrfﬁnﬁ?%bf(ﬁgorﬁélﬂﬁgﬁgé:ﬁéep ?%9 o%%%Q%W@yé%Egﬁn@H@ﬂt Furt her
purificati etartimgsfroar20Deng of2-(2§-difbiovenhenyl)cbreman-4 §raagiHfExampled 4wd-uene- et hyl
acetate (4: 3 i : b ReUCTy S Liged from

ot hanol . - L11TRR by Pl Mieq Jr lEbgrde"G GhRALS %@?ﬁf’%@ Hhag R
7.13 (dp 1 teluene Stiyl ppgtate f4:dpas aneluant. {H YMER @00 MHz16pClay698.034d, iy 37 8. 8
'(433]', \1NH> 0?0@0@?@?, 8'3@T(§EJ m,/mﬁ,&és H@% 7536£9.36 @ﬁ,lzﬂ)g-,w.oséags gfzns Qﬂpg)swzo)(d, 3.16

2o (4-Trifl J&fgﬂitlréiﬁz)p Q??%“) &ﬁP’g’rﬁ]&&,lé’f)E%-8€ (msﬁ{)-

2-(4-Trifluoronet hyl phenyl)chroman-4, 6-di ol was prepared as described for
2- phenyl chr orran-%G-qi % in Exanple 8(a) starting from 860 ng of
2-(4-trifluoro- %f% enyl ) - 6- hydroxychronman- 4-one. 1H NMR (400 MHz,
d6- DVSAP S: 8. 8@-(3sFluorbphenyl-6¢¢5-nidroppuidin-R-Woxy)ebrpman-d468 (d, 2H, J 8.3 Hz),
6.89 (d, 1H, J 2.9 Hz), 6.63 (d, 10 1H, J 8.7 Hz), 6.56 (dd, 1H, J 8.7, 2.9
Hz), 5.45 (d, | H J 7.0 Hz}, 5.26 (d, 1H, J 11.2 Hz), 4.90 (m, 1H), 2.32
(m 1H), 1.85 ( P (31kporophemyl) 6 (Srpitrop yradin eyl AYY) T RN el veasemersr o5l 2515
(23(;1| Trifl lﬂéﬁ&fﬂ%l Brlilwﬂs-ﬁilfﬂ@?s%@l-ﬁl!iﬁrﬂlmfbnﬁmﬁl -ym;)p@ﬁ&i@la_ﬁxeﬂxaﬁpldaglg)(r)sitdr&ﬁlgltor 2-
-fl uorophen roman-.6:0l in anpl e 9(c). rei o

2-(4-tri - %ﬂ%ﬁé@ﬁﬂ%@éﬁﬂ@@ﬁ@ﬁ@ﬁ%%ﬁ& Pf@%ﬁna%%<%ﬁ88?‘mé%- DVBO) S
8.82 (15 Ms,pufifiéd by doludt, chdorBat8grialy, usingsgradidnt ehitjoniwigh Sthifzcetabz 67 (d, 1H,
J 8.6 He), h%pgl?ie Eﬂ) %-> 33 %) and then crystallised from a mixture of 2-propanol and

acetone. 'H NMR (400 MHz, ds-DMSO0) &: 9.04 (d, 1H, J 2.9 Hz), 8.61 (dd, 1H, J

9.1, 2.9 Hz), 7.48 (m, 1H), 7.35-7.31 (m, 2H), 7.26-7.19 (m, 3H), 7.02 (dd, 1H, J 8.8,

2.9 Hz), 6.91 (d, 1H, J 8.8 Hz), 5.67 (d, 1H, J 6.4 Hz), 5.34 (d, 1H, J 10.4 Hz), 4.98

20  (m, 1H), 2.36 (m, 1H), 1.99 (mn, 1H).

Example 63:
2-[2-(2.5-Difluorophenyl)chroman-6-yloxy]-5-ethoxyphenylamine

hydrochloride

25
a) 1-Chloro-4-ethoxy-2-nitrobenzene

4-Chloro-3-nitrobenzene (5,0 g) was dissolved in acetone and ethyl iodide
(2,5 ml) and potassium carbonate (4,4 g) were added. The reaction mixture was
30 stirred at 40°C for 4 ¥ hours. After cooling to room temperature the mixture was
filtered and the filtrate was evaporated to dryness. 'H NMR (400 MHz, ds-DMSO) &:
7.64 (m, 2H), 7.27 (dd, 1H, J 9.0, 3.1 Hz), 4.12 (q, 2H, J 7.0 Hz), 1.34 (t, 3H, 7.0
Hz).

35 b) 2-(2,5-Difluorophenyl)-6-(4-ethoxy-2-nitrophenoxy)chroman



H J 2.9 Hz) 6.51 (dd, 1 H, 8.6, 2.9 Hz), 5.12 (d, 1 H, J 8.3 Hz), 2.90
m 1H, 2263 20(m | H, 2.16 (m | H), 1.92 (m 1H. d)

- [ 2- (4- Twiofd3wos4szret hyl phenyl ) chr oman- 6- yl oxy] - 5- ni t r opyr iPdiTYEI02/00621
-[2-(4-Trifluoronet hyl phenyl) chroman-6-yl oxy] -5-nitropyridi ne was pre 25
ared as described for 5-nitro-2-(2-phenyl chroman-6-yl oxy)pyridine in
Exanmple 1(b) starting from605 ng of 60

2-(4-trifluoronethyl phenyl)chroman-6-ol. The product was purified colum
chromat ography using 1,5 %ethyl acetate in toluene as an eluant and then

crystal lised frag0mgofa-(@,sDifluizeptenpBeiobmand-dBxamde 14))NWR (400 MHz, d6-
DVBO S: 9.04 (d,.1 . . . 7.79 (d, 2H,
J 8.2 30 5,50‘3’.6%1 %‘{Hdlﬁagﬂ gé?aﬁs"r?ﬁ??grtg?g%’f‘d%’g”q]"%) 3"35 5‘?‘%‘%%@ 7.01 (((jd, 1H,
J 8.7, 2.7 reijting 19&turg ayas sred fop 3¢ nHpites mcblsckﬂggo-iﬁhogy-ﬁ-wy,eng@@g (dd, 1H,

‘_] 1é091 824(22%#%@?_&)219 gdcfo.dﬁhe rehbtiof mixfRe Yas Adduked RorS Hdtls, Adtefcddifi@to 1H, J

.24 1H), 1.99 JAH) . Ex l e 65: 35

6- [ 2- (45T iTPPmrBPRIRIMHIA bﬁbﬂ-ﬁ&?&?%ﬁs édrgsl}lﬁg?ibecﬁeﬁc-‘g’gp 1"9’?‘5}?? ﬁ%‘P W33/ 006452
EFS)C-[I-/Z F'( 224_ O_Q];ﬁlﬁﬂcte(ﬁ%ith ethyl ?]cetat?.)The combineg orglanic extracts were \gashled with water

-[2- (4-Trifluorone r oman- 6- yl ox ridin-3;yl ami ne .was
pr epar ed asanﬂé%@ﬁte@;@&]’;@ﬁp‘?@%&#ﬂ%@g&(’%ﬁ@HV&‘E%‘(’)&@W—CWO 2%%ryll)j}ydi ne in
I[E>2(a?‘2| f,‘ _ ?filsﬁigé]epiang-émym&tﬁfe B9 ) @f a eluant. lHNMR(3_OO MHz, CDCl3) 8 7.4’2”EX |

-(4-triflyo 0 - nicgi anpl e

64(d)). 1H(W??ogﬁkﬁ¢?%§é‘) %g%)96§é§.§;¥15}8¥ %,6'8%'?'5%&%’.034@’ Py @ngg (d. oH
J 8.4 HR), 971 H2),dds, (q12H, 117.0 Hy), 19 B(mmeH), 2.76€my i), 2129 (18 160, b8 (mp) 6. 84

(m 1 H, §7184©3fv.03), 6.70 (dd, 1 H J 8.6, 0.5 Hz), 5.23 (dd, 1H J
10.0, 2.0 HZ), 5.01 {s, 2H), 2.95 (ddd, 1H -16.8, 11.1, 5.9 Hz), 2.69

(ddd, 1H, J -16.8, 8.5, 4.8 Hz), 2.21 (m | H, 1.97 (m | H). 10 Exanple
66: N {6-[2- (4<yei[lRorDiMeblyphahiilitonchtGpryBS-¢ihoxygheyyladine 3- yi }

acetanm de N ‘{X/E 2-(4-Trifluoromet hyl phenyl ) chroman- 6-yl oxy] pyri di n-3-yl}
acet am de hi’gr ]§ Fepared as described for

5-N -adst yl am no- 2- ( 2- phenyl chr oman- 6-yl oxy) pyri dine in Exanple 27

8-y oxy] - L;?imd??ﬁgﬁrﬁ%ﬁéﬁéﬁﬁ%{hﬁ%ﬁﬁﬂﬁﬂﬂl fé%l"%ﬁzﬁ?‘“ﬂ%‘? DVEO) 8: 10,11
(s, 1H), 8 hydrochloridpiwag preparepay desgribod ko S-methoxy-g-(phenyjchgpman-6- 78 (4, 2H,
J 8.3 Hz), yloxy)phenylamine hydrochloride in example 3(b) starting from 120 mg of 2-(2,5-
difluorophenyl)-6-(4-ethoxy-2-nitrophenoxy)chroman. "H NMR (400 MHz, CDCl;)
20 &: 7.26-7.22 (m, 2H), 7.01-6.74 (m, 7H), 5.22 (d, 1H, J 9.1 Hz), 3.90 (q, 2H, J 6.9
Hz), 2.90 (m, 1H), 2.68 (m, 1H), 2.19 (m, 1H), 1.90 (m, 1H), 1.34 (t, 3H, 6.9 Hz).

1
(
2
2
P

Example 64:
5-Nitro-2-[2-(4-trifluoromethylphenyl)chroman-6-yloxy]pyridine

25
a) 6-Hydroxy-2-(4-trifluoromethylphenyl)chroman-4-one

6-Hydroxy-2-(4-trifluoromethylphenyl)chroman-4-one was prepared as
described for 2-(3-fluorophenyl)-6-hydroxychroman-4-one in Example 9(a) starting
30 from 2,0 g of 2°,5’-dihydroxyacetophenone and 2,1 ml of 4-trifluoromethylbenzalde-
hyde. The product was purified by column chromatography using heptane - ethyl
acetate (2:1) as an eluant. Further purification was carried out by column chromato-
graphy using toluene-ethyl acetate (4:1) as an eluant. Finally the product was
crystallised from ethanol. '"H NMR (400 MHz, de-DMSO) &: 9.47 (s, 1H), 7.82-7.76
35 (m,4H), 7.13 (4, 1H, J 3.0 Hz), 7.06 (dd, 1H, J 8.8, 3.0 Hz), 6.99 (d, 1H, J 8.8 Hz),



7.69 (d, 2H, J 8.3 Hz), 7.17 (m 1H), 6.94-6.86 (m 3H), 5.66 (d, 1H J 8.2
Hz), 2.98 20 (m 1H), 2.72 (m 1H), 2.23 (m 1H), 2.04 (s, 3H), 1.97 (m
1H). Exawpol 3/06q452 N- PCT/F102/00621
{6-[2-(3-Fl uorophenyl ) chroman- 6-yl oxyl pyri di n-3-yl } met hane sul fon- am de 25
N {6-[2-(3-Fl uorophenyl)chroman-6-yl oxy] pyri di n-3-yl} nethane sul fon-

am de was prepared as described for 61

N-[ 6- ( 2- phenyl chr oman- 6- yl oxy) pyri di n-3- yl ] net hanesul f onam de i n Exanpl e
46 starting from 300 ng of 6-[2-(3-fluoro-

phenyl ) chr amand6; W,Ixy.9,py9 He), B:18-(id,arH, Te-16 By &2rp [Hz) 5136 (diheHpr etut was
purified 3%[33%1[ fiaSSI ng through silica gel using ethyl acetate-heptane (5:1)
as an elua (400 MHz, d6-DVMBO) S: 9.67 (s, 1H), 7.99 (dd, 1H, J
2.8, 0.6 Hz), 767(dd 1H J 8.8, 2.8 Hz), 7.46 (m 114), 7.31-7.27 (m

2H), 7.17 (m 1.k, ) 6.90-6.88 (m 3H), 5.16
(dd, 1H, J 10. obk% (56‘35‘?@&%5’1%“@%‘&“593% ?ﬁ 1H), 2.72 (m 1H)H) 2.20
(m 1115, 1.99 (m 1H). 35 WD 03/ 006452 PCT/Fl 02/ 00621 63 Exanple 68:

2- (4-Chl or Ophenﬁt(lh “FriffRréthbth Méﬂ}ﬂb'cﬂro?na‘rﬂ@é%)cﬁ 29 PRspartd @k desdYibed for
6- Hydr oxy- 2- (4- ch] or opheny|

6- Hydr oxy- Qllhfnlé'ﬁh’i?%rfh%}}% ﬁﬁ%ﬁr’} 3(a§ﬁ@%ﬁ$?§6gp€u°f§s(4d@§]&lpfooed f or

2- (? f1 uor Q@éney]yﬂlényﬁ GlirergehfuneiiEhode. CHANMR (BR@MHz d9OHISO) r Bid6ds,f rom 3. 0
o 52 S ORI o A S Wl Syl getyce, The
1H), 7.186 (18, I3 HiY 656d4d, 1&&)1877@59Ha),,52¢|§|(dgl(f8 J9.¢4Hy), 526, td, J 11L.A, J 2.8

Hz), 7.04 ( , d, 1H J 8.9 Hz 558 dd, 1H J
13.1, 2.9 @’, '%@ﬁ‘g’ @d?‘%&?ﬁjﬁ?)fesgss&%g{)(l Hz), 2.79 (dd) 1H, J E16.8, 2.9

Hz). b) 2-(4-Chlorophenyl)chroman-4,6-diol 15
2- (4-Chl orophen)éb)qhnqmar(ﬂn@hﬂp@anymoﬂaﬁ.@ad]ed as described for 2-phenyl -

15 2-(4-Trifluoromethyl phenyl)chroman-6-ol was prepared as described for 2-
(3-fluorophenyl)chroman-6-ol in Example 9(c) starting from 730 mg of 2-(4-tri-
fluoromethylphenyl)chroman-4,6-diol. "H NMR (400 MHz, dg-DMSOQ) &: 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

20 (m, 1H), 2.16 (m, 1H), 1.92 (m, 1H).

d) 2-[2-(4-Trifluoromethylphenyl)chroman-6-yloxy]-5-nitropyridine

2-[2-(4-Trifluoromethylphenyl)chroman-6-yloxy]-5-nitropyridine was pre-

25  pared as described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b)
starting from 605 mg of 2-(4-trifluoromethylphenyl)chroman-6-ol. The product was
purified column chromatography using 1,5 % ethyl acetate in toluene as an eluant and
then crystallised from a mixture of 2-propanol and acetone. 'H NMR (400 MHz, ds-
DMSO) &: 9.04 (d, 1H, J 2.9 Hz), 8.60 (dd, 1H, J 9.1, 2.9 Hz), 7.79 (d, 2H,J 8.2

30 Hz),7.70(d, 1H,]J 8.2 Hz), 7.21 (d, 1H, J 9.1 Hz) 7.01 (dd, 1H, J 8.7, 2.7 Hz) 6.98
(d, 1H, J 2.7 Hz), 6.95 (d, 1H, 8.7 Hz), 5.29 (dd, 1H, J 10.1, 2.0 Hz), 3.00 (ddd, 1H, J
-16.9, 10.1, 5.8 Hz), 2.4 (ddd, 1H, J -16.9, 8.4, 4.5 Hz) 2.24 (m, 1H), 1.99 (m, 1H).

Example 65:
35 6-[2-(4-Trifluoromethylphenyl)chroman-6-yloxy]pyridin-3-ylamine




chroman-4, 6-diol in Exanple 8(a) starting from 375 ng of

2- (4-chl or ophenyl ) -6- hydroxychroman-4-one.'H NVMR (400 WVHz, d6-DVSO S:
8.84 (s, We)03/066449-7.44 (m 4H), 6.88 (d, | H J 2.8 Hz) pcA/@@/qod21 1 H, J
8.6 Hz), 6.55 (dd, I H J 8.6, 2.8 Hz), 20 5.43 (bs, | H, 5.14 (dd, 1H, J
11.9, 1.6 Hz), 4.87 (m 1H), 2.26 (m | H, 1.85 (m 1H). c)

2- (4- Chl or ophenyl ) - 6- (5-ni tropyri di n- 263| oxy) chr oman- 4- ol 25

2- (4- Chl or ophenyl )-6-(5-nitropyridin-2-yl oxy)chroman-4-ol was prepared as
descri bed for 5-nitro-2-(2-phenyl chroman-6-yl oxy)pyridine in Exanple 1(b)
starting from 330 ng of 2-(4-chi orophenyl)chroman 4,6-diol. The product

wa fied b ch th 2:1
e an ol uant . e TGO RED DRk e by 08 ﬁl%a”gm- YpinAGR 2 © 4261
(7 dc21,2 % g i ﬁep]axed?as&leb@z‘)bed TorS4arBitho72- @p}(qmmcmman?@z@xmyndmm in ExangleHﬁ) -
Hz), 5.65 ( St%tﬁ‘g ?‘7’%‘ 2758 f%’%&“l rgluoi%ﬁetﬁylfﬁe@n ‘g)ﬂ"an%gl Y -m%'d 2.34
(m 1H) 5 1. mdm(Exmpleéﬂ NMRG%) MHz, ¢:sDMS0) 5: '7.78 (d, ot

4-Dif | uor Ogli‘z?l 63 fmrs zﬁHyj 9>52](d@ ™M tJrzcaOOIerz)dr/ra)@(&@lQB/zaO@Q@Bﬂz

ECE-/ZFLOZD/ ]9|QJ%4 %hléﬂy )7719(—42?5/6‘? %c&%%ﬂ:?ﬁyt%g%\gyzégé%gféﬁng &%@CH bed

;00 2 f53 ][IZJ@H@prsaans%izfﬁy D8 (add; d B, oreg)-14:19 56 Hz), E6aifdd 19 &)-16828.5i ng from

g o] > s A roxy Qp one and 1,6 m of

2, 4- dufluor%%@%%&djd %@&Bﬁ b7 k400 MHz, d6-DVBO) 6: 9.46 (s, 1H), 7.73

( 1|—|)10734|(_|zné1|—|) 7.19 (m 1H), 713(d 1H J29 Hz), 7.04 (dd, 1

H J 8.8, 2.9 9g8¢{d, 1 H J 8.8 Hz), 5 74 (dd, 1H J 13.5, 2.8 Hz),

3.28 (dd, 1H J -1 , -

2. (2,21 Di fl uor giﬁréﬁg%q[gjﬁ%?gé& mHZmE) QZIBIZQ%NI gh?om%xll_% \;]loxy%gyndlné yl}acet)amld0 b)

2;](2 I4-Eif| uor ophenyl ) chroman- 4, 6-di ol was prepared as descri bed for 2-

phenyl chr oman- 4, tarti from1.4 of, .

2- (2,4-d|fluorol‘?r§gé2)ﬁl‘;1n“6#x§}’g$ ﬂg‘ﬁﬁ“gs SRaREIo YﬁPW?ZP%b“R}ﬁE’“dCdG DVEO)

a ? 261 75( |S:|Z ,washrepat&d a6 dedcr{bey fdr 3N, -adet8mirra-2 Q-Hheny?chidknﬁrrrﬁ-yloﬂyl)pyrﬁ 88 (d, 1
: H.. J 5.46

9,7 ol sl oo g orad ffoopignidedypdigndfy 75

(m | H. 6-yloxy]-pyridin-3-ylamine (Example 65). '"H NMR (400 MHz, ds-DMSO) &: 10.11

(s, 1H), 8.29 (d, 1H, J 2.7 Hz), 8.02(dd, 1H, J 8.9, 2.7 Hz), 7.78 (d, 2H, J 8.3 Hz),
7.69 (d, 2H, J 8.3 Hz), 7.17 (m, 1H), 6.94-6.86 (m, 3H), 5.66 (d, 1H, J 8.2 Hz), 2.98
20 (m, 1H,), 2.72 (m, 1H), 2.23 (m, 1H), 2.04 (s, 3H), 1.97 (m, 1H).

Example 67:
N-{6-[2-(3-Fluorophenyl)chroman-6-yloxylpyridin-3-yl}methane sulfon-

amide

25

N- {6-[2-(3-Fluorophenyl)chroman-6-yloxy]pyridin-3-yl} methane sulfon-

amide was prepared as described for N-[6-(2-phenylchroman-6-yloxy)pyridin-3-
ylJmethanesulfonamide in Example 46 starting from 300 mg of 6-[2-(3-fluoro-
phenyl)chroman-6-yloxy]-pyridin-3-ylamine (Example 54). The product was purified

30 by passing through silica gel using ethyl acetate-heptane (5:1) as an eluant. 'H NMR
(400 MHz, d¢-DMSO) 6: 9.67 (s, 1H), 7.99 (dd, 1H, J 2.8, 0.6 Hz), 7.67 (dd, 1H, J
8.8, 2.8 Hz), 7.46 (m, 1H), 7.31-7.27 (m, 2H), 7.17 (m, 1H), 6.98 (dd, 1H, J 8.8, 0.6
Hz) 6.90-6.88 (m, 3H), 5.16 (dd, 1H, J 10.0, 2.2 Hz), 2.99 (s, 3H), 2.96 (m, 1H), 2.72
(m, 1H), 2.20 (m, 1H), 1.99 (m, 1H).

35



c) 2-(2,4-Difluorophenyl)chroman-6-ol 20

2-(2,4-D fl uorophenyl)chroman-6-ol was prepared as described for 2-(3-

f | uor ophewyl (Bwhé4seran- 6-ol i n Exanpl e 9(c) starting from 8@ mRI0H0621
2-(2,4-difluoro- phenyl)chroman-4,6-diol. 1H NVR (400 MHz, d6-DwvVsO) 8: 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 25 10.3, 2. 3$&) 2.92 (ddd, 1H, J -17.0,11.5, 5.8
Hz), 2.66 (ddd, 1H, J -17.0, 5.0, 2.7 Hz), 2.09 (m 1H), 1.98 (m 1H). d)
2-[2-(2,4-Di fluorophenyl)chroman-6-yl oxy] - 5-ni tropyridi ne 30

2-[2-(2,4-Difl uqxjxgmwas)chrorran 6-yl oxy]-5-nitropyridine was prepared as

descri bed for 5: -2-(2- l.chro [idijne in Exanpl e 1(b)
starting from %Mw&&ﬁ W”@g-znelﬁisﬁ?%h%[énélo ol. 1H NWR (400

Mz, d6 - DI\/SO)8 9.04 (d, 1H, J 3.0 Hz), 8.60 (dd, 1H J 9.0, 3.0 Hz),

7.61 (m | . 9 7.17 | 7.02 (d,
1H J 2.9 Hz) é@%{y{ﬁd‘g}y @go%gﬁ%’.’@gh?ygnfﬁ@%)gl (d, (13 8. gDHz) 5.(34
(dd, 1H6 J 9.9, 2.0 Hz), 3.03 (m 1H), 2.78 (m 1H) 2.17 (m 1H), 2.07 (m
1H). WO 03/ 0064% Qﬁfﬁf S} ﬂc%ﬁﬁﬁaen R hrdm@Pbhic ¥as pRpirdd @@described for

cnro

4-Di f 1 uor ophen rid

6-[2-(2, 4- ér(ﬁrfﬁ&‘ 1 )W%ﬁglﬁj"%’% L%i?]r}“%ff%{ﬁﬁnrﬂ§ %??‘Hﬂﬁ% frema g9fepar ed
af dte_scri ]E)QQSf-dmy&'oamdaQypBer((ﬁlephdéﬁﬂ bl et orobendabideiydey Thelproductrwdxanpl e 26
starting from

2-[ 2- (Zg4 a‘i“%lfﬁ%‘f%n‘ﬂeﬁ’ar“ chr onan- (%00 ]d ENrIuS?} 46(55 1D 7 Exgdggﬁé 69(d)).
1H NVR10400 8\Hz) '665 (WBH), 18:5 Hz)p8. l(lrﬁl 1 2.§Ha) 7( diHHJ 8% ), 7 30

E;mml'(_l)d |7 610% (Sl”]aﬂlfﬁ 9 I—Fz)0§5§ éﬁi uﬁ 13] 1 82 @Hzg 3315l”§)1hz}@ J&grégsiﬁg (1! 2)

(m 1 H %dd(}ﬁ Jl‘H)68 Z)(m 1H) 2 03 (m 1H). Exarrple 71 N—{6 r2 (2
4-Di f uorophenyl)chroman 6 yl oxy] pyri di n- 3-yl } met hane sul fon- 15 am de N

Lo L2 (2t R LR o] Py O3 ) mechane ul o
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2-(4-Chlorophenyl)chroman-4,6-diol was prepared as described for 2-phenyl-

chroman-4,6-diol in Example 8(a) starting from 375 mg of 2-(4-chlorophenyl)-6-

hydroxychroman-4-one. "H NMR (400 MHz, d¢-DMSO) &: 8.84 (s, 1H), 7.49-7.44

(m, 4H), 6.88 (d, 1H, J 2.8 Hz), 6.60 (d, 1H, J 8.6 Hz), 6.55 (dd, 1H, J 8.6, 2.8 Hz),

20 5.43 (bs, 1H), 5.14 (dd, 1H, J 11.9, 1.6 Hz), 4.87 (m, 1H), 2.26 (m, 1H), 1.85 (m,
1H).

¢) 2-(4-Chlorophenyl)-6-(5-nitropyridin-2-yloxy)chroman-4-ol

25 2-(4-Chlorophenyl)-6-(5-nitropyridin-2-yloxy)chroman-4-ol was prepared as
described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b) starting
from 330 mg of 2-(4-chlorophenyl)chroman-4,6-diol. The product was purified by
column chromatography using heptane- ethyl acetate (2:1) as an eluant. 'H NMR
(300 MHz, d¢-DMSO0) &: 9.04 (d, 1H, J 2.9 Hz), 8.61 (dd, 1H, J 9.1, 2.9 Hz), 7.54-

30 7.47 (m, 4H), 7.25 (d, 1H, J 2.8 Hz), 7.22 (d, 1H, 9.1 Hz), 7.02 (dd, 1H, J 8.8, 2.8
Hz), 6.89 (d, 1H, J 8.8 Hz), 5.65 (d, 1H, J 6.4 Hz), 5.33 (d, 1H, J 10.6 Hz), 4.98 (m,
1H), 2.34 (m, 1H), 1.94 (m, 1H).

Example 69:
35 2-[2-(2.4-Difluorophenyl)chroman-6-yloxy]-5-nitropyridine




met hane sul fonam de in Exanple 46 starting from 100 ng of

6-[2-(2,4-difl uorophe 20 nyl)chroman-6-yl oxy] - pyridi n-3-yl am ne (Exanpl e
70) . The woodwedssnas crystallised froma m xture of nethacalFlemedi et hyl
ether. 1H NWR (400 MHz, d6-DMSO 8: 9.67 (s, 1H), 7.99 (d, 1H J 2.8 Hz),
7.67 (dd, 1H, J 8.8, 2.8 Hz), 7.60 (m 1H, 7.30 (m 1H), 7.16 (m 1H)),
6.98 (d, 1H, J 8.8 Hz) 6.92-6.86 (m 3%4, 5.31 (dd, 1H, J 10.3, 2.3 Hz),
3.0 (m I H, 2.98 (s, 3H), 2.76 (m 1H), 2.16 (m | H, 2.06 (m | H). 25
Example 72: 2-(2 4-Difluorophenyl)-6-(5-nitropyridin-2-yloxy)chroman-4-ol
2- (2, 4- D f | uor oph24y 4 )Diflublophertyt)e@itydrdkyehrerydmsphe hr oman- 4- ol was prepar ed
30 as described for 5-nitro-2-(2-phenyl chroman-6-yl oxy)pyridine in Exanple
1(b) starting from520 ng of 2-(2,4-difluorophenyl)chronan-4, 6-di ol
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2- Chl or ophaiy 1)1615; 0:8eh2)63.28 ¢ddy 1H, &)-1€9(13.5 Hz), 2.74 (dd, 1H, J -16.9, 2.8 Hz).

2- Chl or ophenyl ) - 6- hydr oxychr oman- 4- one 2-(

2- Chl or ophenyl ) - 6- hydr oxychr oman- 4- one was prepared as described for

2-(3- fI1Qorophen90D¥4&4@dK'Q§Qpbm}d}¢hrmo41@diQi Exanpl e 9(a) starting from3.0
g of 2',5 dlhydroxyacetophenone and 2.8 g of 2- chlorobenzaldehyde The

pr oduct was 10 passed t hou silica gel using heptane et.h cetate as an
el uant and t hen 2t@i4RHB0oERP ewliquét%ﬁérdwlmsmw& %{}5 ééor O 8: 9.49
(73,491|7'|) ,417 hénylélfomaii4, @dlgl 1711Ex|i31;ﬂe $ta) staﬂ1n§3roﬁldﬂ,47k di2-@2, &diBinotb- 8 |2_|229 Hz)
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-16. 9, 1%3. §.61z(m, 12{)7“82$dd 1HH7. 131 (mL&HS),,6&861 ) ] 2 73Hz), 659 (d, 1H, J89

Hz), 6.54 (dd, 1H, J 8.9, 2.7 Hz), 5.46 (s, 1H), 5.32 (dd, 1H, ] 11.9, 1.4 Hz), 4.88 (m,
1H), 2.24 (m, 1H), 1.99 (m, 1H).

Ch
Ch
Ch

¢) 2-(2,4-Difluorophenyl)chroman-6-ol
20
2-(2,4-Difluorophenyl)chroman-6-o0l was prepared as described for 2-(3-
fluorophenyl)chroman-6-ol in Example 9(c) starting from 800 mg of 2-(2,4-difluoro-
phenyl)chroman-4,6-diol. '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
25 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), 1.98 (m, 1H).

d) 2-[2-(2,4-Difluorophenyl)chroman-6-yloxy]-5-nitropyridine

30 2-[2-(2,4-Difluorophenyl)chroman-6-yloxy]-5-nitropyridine was prepared as
described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b) starting
from 720 mg of 2-(2,4-difluorophenyl)chroman-6-ol. 'H NMR (400 MHz, ds -
DMSO) &: 9.04 (d, 1H, J 3.0 Hz), 8.60 (dd, 1H, J 9.0, 3.0 Hz), 7.61 (m, 1H), 7.31
(m, 1H), 7.21 (d, 1H, 9.0Hz), 7.17 (m, 1H) 7.02 (d, 1H, J 2.9 Hz), 6.97 (dd, 1H, J

35 8.9,2.9Hz),6.91(d, 1H, 8.9 Hz), 5.34 (dd, 1H, J 9.9, 2.0 Hz), 3.03 (m, 1H), 2.78
(m, 1H) 2.17 (m, 1H), 2.07 (m, 1H).



b) 2-(2-Chl orophenyl)chroman-4, 6-di ol 2-(2-Chl orophenyl)chronman-4, 6-di ol
was prepared as described for 2-phenyl- chroman-4,6-diol in Exanple 8(a)
starting woasdess®2 g of 2-(2-chl orophenyl)-6 20 hydr oxychramare2eoerie. ' H
NVR (400 MHz, d6-DMSO 6: 7.63 (dd, 1H, J 7.7, 1.8 Hz), 7.49 (dd, 1H, J
7.8, 1.4 Hz), 7.45-7.36 (m 2H), 6.89 (d, 1H, J 2.9 Hz), 6.63 (d, 1H, J
8.8 Hz), 6.56 (dd, 1H, J 8.9, 2.9 Hz),6%.39 (dd, 1H, J 11.7, 1.5 Hz), 4.90
(m 1H, 2.33 (m 111), 1.82 (m | H. 25 ¢)
2- (2- Chl or ophenyl ) chr oman- 6- ol 2-(2- Chl orophenyl ) chroman-6-ol | was
prepared as described for 2-(3-fluoro- phenyl)chroman-6-ol in Exanple 9(c)
starting from 5%0 gggogo.z-(z-chl orophenyl )- chroman-4,6-diol."H NVR (300
MHz, d6-DMVBO) 8EXPIHBE 7936 (m 4H), 6.66 (m 30 1H), 6.55-6.51 (m 2H),
5.23 (dd, 1H, Jé61Q-(2.4-Riflucktphen@)chfonian-6- -pyilin(Grylamhie  2.17 (m 1H),
1.87 (m 1H). d) 2-[2-(2-Chlorophenyl)chroman-6-yl oxy]-5-nitropyridine 35
2-[ 2- (2- Chl orophenyl ) chr oman- 6-yl oxy] - 5-ni tropyri di ne was prepared as
descri b&d for 56rRt@Rd-Diffuprenhenyl)chritozrabryxyl-pyadipvrylamme Was nrseesd e 1(b)
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i di r~yl oxy)chn | 11802 03 _
2-(2-Chl or égﬂéﬁwréﬁ?’glﬁl t'roo&l/l? |1 ? n- 2-yl oxy) chroman- 4-ol was prepared as

descri bed for 5-nitro-2-(2-phenyl chroman-6-yl oxy)pyridine in Exanple 1(b)
starting from E];ggn{fgeqi: 2- (2-chl or ophenyl ) chroman- 4, 6-di ol (Exanpl e
68(b)). The prod as recrystallised from 2-propanol {-i NVR . £ 300 MHz,
d6-DVBO) S: 9. 04N-pfrlo-tey oropNeIA)ChIomAR- : NG

(dd, 118, Brmd6, 1.8 Hz),

(m 15 3H), 7.27 (d,

7.23 (d, 1H, J 9.1 Hz), 7.04 (dd, 1H, J 8.8, 2.9 Hz), 6.92 (d, 1H J 8.8

Hz), 5.59 (d, 1H, J 10.6 Hz), 5.02 (m I H), 2.40 (m | H, 1.93 (m | H.
N-{6-[2-(2,4-difluorophenyl)chroman-6-yloxy]pyridin-3-yl} methane sulfon-

amide was prepared as described for N-[6-(2-phenylchroman-6-yloxy)pyridin-3-yl]
methane sulfonamide in Example 46 starting from 100 mg of 6-[2-(2,4-difluorophe-
20  nyl)chroman-6-yloxy]-pyridin-3-ylamine (Example 70). The product was crystallised
from a mixture of methanol and diethyl ether. 'H NMR (400 MHz, d¢-DMSO) 8:
9.67 (s, 1H), 7.99 (d, 1H, J 2.8 Hz), 7.67 (dd, 1H, J 8.8, 2.8 Hz), 7.60 (m, 1H), 7.30
(m, 1H), 7.16 (m, 1H), 6.98 (d, 1H, J 8.8 Hz) 6.92-6.86 (m, 3H), 5.31 (dd, 1H, J 10.3,
2.3 Hz), 3.01 (m, 1H), 2.98 (s, 3H), 2.76 (m, 1H), 2.16 (m, 1H), 2.06 (m, 1H).
25
Example 72:
2-(2,4-Difluorophenyl)-6-(5-nitropyridin-2-yloxy)chroman-4-ol

2-(2,4-Difluorophenyl)-6-(5-nitropyridin-2-yloxy)chroman-4-ol was prepared
30 as described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b)
starting from 520 mg of 2-(2,4-difluorophenyl)chroman-4,6-diol (Example 69(b)).
The product was recrystallised from a mixture of 2-propanol and diethyl ether. 'H
NMR (400 MHz, d-DMSO) &: 9.04 (d, 1H, J 2.8 Hz), 8.61 (dd, 1H, J 9.1, 2.8 Hz),
7.66 (m, 1H), 7.32 (m, 1H), 7.26 (d, 1H, J 2.9 Hz), 7.23 (d, 1H, 9.1 Hz), 7.17 (m,
35 1H), 7.02 (dd, 1H, J 8.9, 2.9 Hz), 6.88 (d, 1H, J 8.9 Hz), 5.70 (bs, 1H), 5.52 (dd, 1H,
J11.9, 1.5 Hz), 5.00 (m, 1H), 2.31 (m, 1H), 2.09 (m, 1H).



Exampl e 75: 5-Nitro-2-[2-(4-Fl uorophenyl)chroman-6-yloxylp irk dine 20 a)
6- Hydr oxy- 2- (4-f | uor ophenyl ) chr oman- 4- one

6- Hydr oxywd-a3eddszor ophenyl ) chr oman- 4- one was prepared as pdgaaed/ded f or

2- (3-fl uorophenyl) - 6- hydroxychroman-4-one in Exanple 9(a) starting from2.0
g of 25 2',5'-di hydroxyacet ophenone and 1.6 m of 4-fluorobenzal dehyde. The
product was recrystallised fromaceti@acid. 'H NVR (400 MHz, d6-DVBSO) 6:
7.59 (m 2H, 7.27 (m 2H), 7.14 (d, 1 H J 3.1 Hz), 7.05 (dd, 1 H J 8.9,
3.1 Hz), 6.96 (d, 1 H J 89 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). 30 b)

2- (4- Fl uor opheny| chieo n-4, 6-di ol 2-(4-Fl uorophenyl)chronman-4, 6-di ol was
prepared as des r 2-phenyl - chroman 4, 6-diol in Exanple 8(a)
starting from 12§24 2o€hBrdpheryl 02 \ Bflineoxychr oman- 4-one. 'H
NVR (400 MHz, d6-DMSO 6: 8.84 (s, lH) 7 48 (m 2H) WO 03/ 006452
PCT/ FI 02/ 00621 68 7.21 (m 2H), 6.89 (d, 1H J 2.7 Hz), 6.59 (d, 1H, J 8.7
Hz), 6.84 (dd, a8-(2- @lvrophenzﬂ) ¢-hydrogychpomasd-ongy) | 5. 12 (d, 1H, J 10.7 Hz),
4.87 (m 1H), 2.25 (m 1H), 1.89 (m 1H). «c¢)
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b) 2-(2-Chlorophenyl)chroman-4,6-diol

2-(2-Chlorophenyl)chroman-4,6-diol was prepared as described for 2-phenyl-
chroman-4,6-diol in Example 8(a) starting from 1.12 g of 2-(2-chlorophenyl)-6-
20  hydroxychroman-4-one. 'H NMR (400 MHz, d¢-DMSO) &: 7.63 (dd, 1H,1 7.7, 1.8
Hz), 7.49 (dd, 1H, J 7.8, 1.4 Hz), 7.45-7.36 (m, 2H), 6.89 (d, 1H, J 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), 1.82 (m, 1H).

25 ¢) 2-(2-Chlorophenyl)chroman-6-ol

2-(2-Chlorophenyl)chroman-6-ol 1 was prepared as described for 2-(3-fluoro-
phenyl)chroman-6-ol in Example 9(c) starting from 500 mg of 2-(2-chlorophenyl)-
chroman-4,6-diol. "H NMR (300 MHz, dg-DMSO) &: 7.58-7.36 (m, 4H), 6.66 (m,
30 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, 1H), 1.87 (m, 1H).

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

35 2-[2-(2-Chlorophenyl)chroman-6-yloxy]-5-nitropyridine was prepared as
described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b) starting



rative TLC-plate covered with silica gel using heptane- ethyl acetate (4:1)
as an eluant. 1H NMR (400 MHz, d6-DMSO) 6: 9.04 (dd, 1H J 2.9, 0.4 Hz),

8. 60 (dd,woHswo@32J 9.1, 2.9 Hz), 7.51 (m 2H), 7.24 (m »dI/FIv@de21(dd, 1H,
9.1, 0.4 Hz), 7.01 (d, 1H, J 2.8 Hz), 6.96 (dd, 1H, J 8.7, 2.8 Hz) 6.91
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Example 75:
5-Nitro-2-[2-(4-Fluorophenyl)chroman-6-yloxy]pyridine

20
a) 6-Hydroxy-2-(4-fluorophenyl)chroman-4-one

6-Hydroxy-2-(4-fluorophenyl)chroman-4-one was prepared as described for
2-(3-fluorophenyl)-6-hydroxychroman-4-one in Example 9(a) starting from 2.0 g of
25  2°,5°-dihydroxyacetophenone and 1.6 ml of 4-fluorobenzaldehyde. The product was
recrystallised from acetic acid. 'H NMR (400 MHz, dg-DMSO) &: 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 (d, 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).
30
b) 2-(4-Fluorophenyl)chroman-4,6-diol

2-(4-Fluorophenyl)chroman-4,6-diol was prepared as described for 2-phenyl-
chroman-4,6-diol in Example 8(a) starting from 1,5 g of 2-(4-fluorophenyl)-6-hyd-
35 roxychroman-4-one. "H NMR (400 MHz, d.-DMSO) 6: 8.84 (s, 1H), 7.48 (m, 2H),



of 2',5'-di hydroxyacet ophenone and 2.6 m of 2, 3-difluorobenzal dehyde. 1H
NVR 20 (400 MHz, d6-DMSO 8: 9.51 (s, 1H), 7.53-7.46 (m 2H), 7.31 (m
1H), 7. 14wod3s/oeéds2J 3.0 Hz), 7.05 (dd, 1 H J 8.8, 3.0 Hz)pCT&RI8BooGzl, 1 H, J
8.8 Hz), 5.82 (dd, 1 H 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). b) 2-(2,3-D fluorophenyl)chroman-4, 6-di ol
25 2-(2,3-Difl uorophenyl)chroman-4, 6-d8®l was prepared as described for 2-
phenyl chroman- 4, 6-di ol in Exanple 8(a) starting from2.91 g of
2-(2,3-difluoro- phenyl)-6-hydroxychroman-4-one. 1H NVR (400 MHz, d6- DVSO)
8: 8.88 (s,7.21Hm, 2HJ, 689 {d,36, ( 217 HE)) 6.59 (28 H,M8.1Hy), 663498d( T, JI8, 27 2. 8 Hz),

.40 (g, P> b B0 S 0GR R AS e 1P 23R, BTt 3.
c) 2-(2,3-Difluorophenyl)chroman-6-ol 35 2-(2,3-Difluorophenyl)chronman-6-ol

was prepared as 7éman-blopor ophenyl ) chroman- 6-ol in Exanple
9(c) starting frg%ﬁﬁ:&&‘?gp}%ﬁg{)ﬁ, 3% fol uoro WO 03/006452 PCT/ FI 02/ 00621 70

phenyl)éhronan 4,6-diol. 1H NWR (400 MHz, d6-DMSO) 6: 8.85 (s, 1H), 7.41
(m . 7. 33 2(@F1détbph dﬁ%@h&ﬁ‘ian%‘-‘al,wﬁ afesdlohs dkéc’i:ibe@-f&@-@&rﬁudﬂb),
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desor | bed QrBIE ngz@dhfef%%ﬁ G 371 ﬁ?‘% tig) 3978 S ARCST 5

1(b
o oo 150 59810 1B BB Aok bRy i, 3658, S5 MR (405

MHz, d6- J 3.0 Hz), 8.60 (dd, 111, J 9.1, 3.0 Hz),
7.45 (m %2)) S:J,g"(ﬁipéldfﬁt 3;174)30 (m 11)1) 7.21((d, | H 9.1 Hz), 7.03)

(d, 1H, 27Hz) 6.98 (dd, 1H, J 8.8, 2.7 Hz), 6.92 (d, 1H 8.8 Hz),

5.42 (dd, 1H J4§0.-[4.(4F1d HIémbis-yloAy)-5-dtréPyridine | H 2.21 (m 1H),
2.08 (m 1H). 15;Exar$ple %bﬂ)eny?c oot ropyridine

6- Di fl uor ophenyl)-6-(5-nitropyridin-2-yl oxy)chroman-4-0l1 a)
6- Hydr asy- 2- ( 2, @-[di#HRlosrophaiyl)thromanibaylexly]enmit@Pyridine was prepared as
6- Hydr oxy- Zr.{Ginda RS- HALORLE R} RRFHIRD- S0y HERe B ERARSE 175 sty | bed
from 160 mg of 2-(4-fluorophenyl)chroman-6-ol. The product was purified on prepa-
rative TLC-plate covered with silica gel using heptane- ethyl acetate (4:1) as an
eluant. 'H NMR (400 MHz, d¢-DMSO) &: 9.04 (dd, 1H, J 2.9, 0.4 Hz), 8.60 (dd, 1H,
20 J9.1,2.9Hz), 7.51 (m, 2H), 7.24 (m, 1H), 7.20 (dd, 1H, J 9.1, 0.4 Hz), 7.01 (d, 1H, J
2.8 Hz), 6.96 (dd, 14, J 8.7, 2.8 Hz) 6.91 (d, 1H, 8.7 Hz), 5.15 (dd, 1H, J 10.3, 2.2
Hz), 2.94 (m, 1H), 2.76 (m, 1H) 2.17 (m, 1H), 2.01 (m, 1H).

Example 76:
25 6-[2-(4-Fluorophenyl)chroman-6-yloxy]pyridin-3-ylamine

6-[2-(4-Fluorophenyl)chroman-6-yloxy]pyridin-3-ylamine was prepared as
described for 5-amino-2-(2-phenylchroman-6-yloxy)pyridine in Example 26 starting
from 3.04 g of 2-[2-(4-fluorophenyl)chroman-6-yloxy]-5-nitropyridine (Example
30 75(d)). 'H NMR (400 MHz, de-DMSO) &: 7.52-7.47 (m, 3H), 7.24 (m, 2H), 7.05
(dd, 1H, J 8.6, 3.0 Hz), 6.84-6.68 (m, 4H), 5.09 (dd, 1H, J 10.2, 2.1 Hz), 5.00 (bs,
2H), 2.93 (m, 1H), 2.69 (m, 1H), 2.13 (m, 1H), 1.98 (m, 1H).

Example 77:
35 N-{6-[2-(4-Fluorophenyl)chroman-6-yloxy]pyridin-3-yl}methane sulfon-

amide



for 2-(3-fluorophenyl)-6-hydroxychroman-4-one in Exanple 9(a) starting from
3.0 g of 2',5 -dihydroxyacet ophenone and 2.6 nml of

2, 6-di f | uoodenauak dehyde. The product was triturated fromaaritemams2r 1H NVR
(400 MHz, d6-DVMBO) S: 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 25 8.9 Hz), 5.84 (dd, 1H,

Hz). b) 2-(2,6-D fluorophenyl)chroman-4, 6-di ol 30
, 6-Di fl uorophenyl)chroman-4, 6-di ol was prepared as described for 2-
yl chroman-4, 6-diol in Exanple 8(a) starting from4.45 g of

2
n
2, 6-di fl uoros 7 6- hydr chro - - 1H :0d6- DMSO)
8 87 (s, 1H) ,N‘%’f%‘i'%’H%“TEY—\)“‘?ﬁ%W‘-‘aPﬁ&IO%Xﬁ’%%“, ygwggﬂf%?g'i%%ﬁmz. 9 Hz),
5- 6. 54 (dewagldrepated4B deshdibed fod N-[j6-(2plrenylichpmpen;6-yloxgpytign-34d], 2. 37 (m
H, 2.23 8$%dﬁ ' le 46 starting from 442 mg of 6-[2-(4-fluorophenyl)-
(2,6-Di f f“lagé}r‘%}%é‘lrfy il {LExample 30 starfing angl B oy eop \E’f' 35,1/ 006452
CT/ FI 05/ o@Bmman-yloxy]-pyridin-3-ylamine (Example 76). The product was passed throu
2- ( 31 6-Di L Isgﬁ?%ehgsﬁwg dth{l-dcemfdi-thepeé (19 3)ad ail bm?fmartmygamhqmpr e}oar ed
as descri be r 5-niiro-2-(2-phen nmgn- 6=yl .oxy. i,N npl e
1oy st ar Choibp A B SV o0 S RGN BB TSR bt S T B v
(3;)0 Mz, 3.9)8-DNB0V.48:(nd 283 108 (n,12H))6.92%.8%)m, 481)54.74 ¢l 1H)H.03(dd, 1, 2.9
Hz), 7.52 ( . 2k 20% 0 : , : ), 6.83
(@1 s g rlé)b?“’ %:36%2-2)5?’@11%‘?%1%’fw(s’f}@s%f%‘q‘lw?’azl.%(?%(ﬁrr{])’ %9@?(‘% 29 (m
1H). ExXanplié)go: 10 '
6- (5-Ni tropyridin-2-yloxy)-2-(2-trifluoronethyl phenyl)chroman-4-o0l a)
6- Hydr oxy-2-(2-trifl uoromet hyl phenyl ) chr oman- 4-one
6- Hydr oxy- 2- ( 2- XamRle¢&net hyl phenyl ) chr oman- 4- one was prepared as 15
described for 29([3-{IMDifRAkchy)dhrdiiai-exWxh]-Smitfopbridite | n Exanpl e 9(a)
starting from 3.0 g of 2",5"-di hydroxyacet ophenone and 3.0 m of
2-trifluoronethyl benzal de- hyde. The product was triturated from et hanol.
'H NVR16300 Mz a) 242 BNBifuotopher®/ 1 46-hidroxddiromé-@-oném 1H) 7.86-7.79 (m 2H),
7.66 (m 1H), 7.15 (d, 1H, J 3.0 Hz), 7.06 (dd, | H, J 8.8, 3.0 Hz), 6.95
(d, I H J 8.8 szz, 5.70 (dd, 1H, J 13.8, 2.4 Hz), 20 3.38 (dd, 1H, J
-16.9, 13.8 Hz) 2-2.%Bifludophepyl)-§-hydmxgchrgmgnygne was prepared as described

for 2-(3-fluorophenyl)-6-hydroxychroman-4-one in Example 9(a) starting from 3.0 g

of 2°,5’-dihydroxyacetophenone and 2.6 ml of 2,3-difluorobenzaldehyde. 'H NMR
20 (400 MHz, d¢-DMSO0) &: 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, 1H, 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).

.
0
6
0
)
14.0, 3.0 Hz), 3.38 (dd, 1H, J -17.06914.0 Hz), 2.80 (dd, 1H, J -17.0,
0
(
e
(
5

b) 2-(2,3-Difluorophenyl)chroman-4,6-diol
25
2-(2,3-Difluorophenyl)chroman-4,6-diol was prepared as described for 2-
phenylchroman-4,6-diol in Example 8(a) starting from 2.91 g of 2~(2,3-difluoro-
phenyl)-6-hydroxychroman-4-one. 'H NMR (400 MHz, d¢-DMSO) &: 8.88 (s, 1H),
7.45-7.36 (m, 2H), 7.28 (m, 1H), 6.89 (d, 1H, J 2.8 Hz), 6.61 (d, 1H, J 8.7 Hz), 6.55
30 (dd, 1H,7J 8.7, 2.8 Hz), 5.49 (bs, 1H), 5.40 (dd, 1H, J 11.8, 1.4 Hz), 4.90 (m, 1H),
2.28 (m, 1H), 1.99 (m, 1H).

¢) 2-(2,3-Difluorophenyl)chroman-6-ol

35 2-(2,3-Difluorophenyl)chroman-6-ol was prepared as described for 2-(3-
fluorophenyl)chroman-6-ol in Example 9(c) starting from 1.5 g of 2-(2,3-difluoro-



b) 2-(2-Trifluoronethyl phenyl)chroman-4, 6-di ol

2-(2-Trifluoronet hyl ophenyl)chroman-4, 6-di ol was prepared as described for
25 2- phenwooisrooeman- 4, 6-di ol in Exanple 8(a) starting frompPCT4@om0061
2-(2-trifluoronet- hyl phenyl)-6-hydroxychroman-4-one. 'H NVR (300 MHz,
d6-DMSO) 8: 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, 1 H 308.9 Hz), 6.5 6 (dd, 1 H J 8.7, 2.7
Hz), 5.51 (d, 1 H J 6.5 Hz), 5.34 (d, 1 H J 11.6 Hz), 4.88 (m 1H, 2.21
(m 1H), 195(m 1H). 30 c¢)

6- ( 5- Ni t r opyEhjcRrofanl A¥ Mol 2-H RME (40oMERNELDVISD)S7Y8.35 (3 OHRIT-4A- @1

Sr(ef;arN'eériﬁheg A 6 Fouf %I{dé R b P63 Ewy?faw ne in

Exanpl e 35 (d4,0H, St1a12t 212cHZ); 298 $wO1HY 206 (m, 1H) 2.14 (m, 1H), 2.01 (m, 1H).
2-(2-trifluoronethyl phenyl)chroman-4, 6-diol. H NVR (400 MHz, d6-DMSO 8:
9.04 (d, 1H, J 2.8 Hz), 8.62 (dd, 1H J 9.1, 2.8 Hz), 7.89 WO 03/006452
PCT/ FI 08/ 00621 dy2-[24(2, 3+Dlﬂpproph@gd)¢hrma@rﬁ yleryl-S-nitepy(idine 1H), 7.28 (d, 1H

J27Hz)724(d 1H9 704(dd|HJ8,27Hz)690(d|
HJ87Hz)57 bs, o&g 5.01 (m H, 2.29
(m 1H), 2.05 (Al 24(Ry3- Déhemhsmé) oman- ?ngoe(gl ﬁnermnyﬁﬁgwwasaamﬁﬁe&r?s? yl oxy

‘25( g' }:Ir Og?/rd §Hrirl;>€d #or 5-r(11tro -2-(2- phenylchroman(—)6 yIOX}é)rII)yndme in Example 1(b) starting
u X
(3- Fl uor oplﬂfg’ﬁ‘grll% é£¥‘glu()§%l?e@)lrse§’??&%p$@lt %m@@pwz§6£W9e _
di ssol ved |&qt9)0ﬂa311i125)0(}ﬁi) 860 (@D 1Hg) 9und8léHtzy éh (m,THe), #i38t(or, éHpas stirred
o5 0 RIRRELON, 0L AR AR KIl 39 gond ot

into | arge extrai acetate the
conbi ned orkyant.82 (ay el 8.8482)e S 4dddhdtl, Wil0 M4, hdttk), 3.4 (radlEhg- 7@\(3’;961'12& ed. The
crude prod d colum 15 chromat ogr aphy using CH2C12 as an
el uant . Wj@%b@(rﬁ llj?}I)l\/SC)) S: 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), 656(dd, 1H, J 9.0, 2.5 Hz),
6.49 (dg 1H, J ZEXQ 379-4 41 (s, 2H) 3.83 (s, 3H. b)

3-(3- Fl uor ophenyl h 0

2- ( 3- Fl uor opheny

a) 6-Hydroxy-2-(2,6-difluorophenyl)chroman-4-one

20 6-Hydroxy-2-(2,6-Difluorophenyl)chroman-4-one was prepared as described
for 2-(3-fluorophenyl)-6-hydroxychroman-4-one in Example 9(a) starting from 3.0 g
of 2°,5°-dihydroxyacetophenone and 2.6 ml of 2,6-difluorobenzaldehyde. The
product was triturated from ethanol. '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

25 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).

b) 2-(2,6-Difluorophenyl)chroman-4,6-diol

30 2-(2,6-Difluorophenyl)chroman-4,6-diol was prepared as described for 2-
phenylchroman-4,6-diol in Example 8(a) starting from 4.45 g of 2-(2,6-difluoro-
phenyl)-6-hydroxychroman-4-one. "H NMR (400 MHz, d¢-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).

35

¢) 2-(2,6-Difluorophenyl)-6-(5-nitropyridin-2-yloxy)chroman-4-ol



di ssolved in pyridine (88 m). Piperidine (8.8 nm) and triethylorthoformte
(88 M) were added and the m xture was stirred at 120C for 3.5 hours.
After pouwiong/obéws2 m xture into water and acidification wrdr/mes2iHC t he
crude product was filtered. 25 Purification by colum chromat ography using
hept ane-et hyl acetate (7:3) as an eluant afforded

3-(3-fl uorophenyl) - 7- net hoxychr omen- 4-6he. 'H NVR (400 MHz, d6- DVBO) 6:
8.57 (s, 1H), 8.06 (d, 1H, J 8.9 Hz), 7.45-7.50 (m 3H), 7.21-7.25 (m 1H),
7.20 (d, 1H, J 2.4 Hz), 7.12 (dd, 1H, J 8.9, 2.4 Hz), 3.92 (s, 3H). 30 c)
3- (3- Fl uor ophenyl ) - 7- hydr oxychr onen- 4- one

er (18 m ) unt ErCoa TR RILBTE S 7 by TR brfiR-f Sl wiiRed 1 1

poured i naodewatibed fond- mtne»zmaqmepylclabman@sylOX)DpyminetdmaEvcanmh &®)yi el di ng

3-(3-fluor . - DVBO)
8:10.87 (s g&gﬁ§yﬁ%niéﬁiopy3%@3%@%%@%%9”@2#%@?6Z?dg%ga 73 1 01\gﬁ% (d
111, J 8. 7d:DMSQ) 8399349, (He) R2H2), B.610dd, Ba I N, 21942).6- A diD, 1+ 8.7,
g (23H|Z:|) 67% 1.96 ( rilx,74ﬁ’I) 3.4 (adHZH J 88, 23)H§) (EllsggﬂonjheeﬂslH)zgmsmlaﬁéegmpl 5
uor gphen c 0 ng) was di ssolved in
et hanol (4@291 g%hﬂ @%yg3§§¥1 gﬁﬁﬁﬂ% dgﬁbon (400 ng) was added. The
reaction nlxture was hydrogenated for 6 hours at nornmal pressure and room
t enper at ur e. mes tgfn filtered through Celite and washed wi th ethano
The sol vent mas 10 ed under reduced pressure to give
3- ( 3- f M0or opheny fitropypn IR ; yhclpmap-4l 9. 19 (br s,
1H, 7.38 (m IH, 7.17-7. 21 (n1 ZFD 7 08 (m 1H), 6.88 (d, 1H, J 8.2

Hz), 6.30 (dd, 1H, J 8.2, 1H, J24Hz) 4.22 (dd, 1H, J
10.3, 3.6 Hz), 4) @fﬁxdroxn%@ &rdl@rmﬁthylsheml)ehrpmfﬂ) 082 90 (m 2H). 15 e)
2-[3-(3-Fl uorophenyl )chroman 7- yI oxy] -5-nitropyridine

2-[3-

(3-Fl uorop 7- di ne_was ared as
descri bed for 5%31%’/% % ﬂ‘éﬂ% ﬁ%’#ﬁ?ﬁki’{ﬂ% ) 97 ey Prrgpgrﬁg anpl e 1(b)
using 1825 deg:rﬂbéd Bor( B3 flumropipngh)y6-hydeduyohmmai-4bne ifithixapipbei?(e) stading
recrystalli ed ro ( b 1H J
275 Ve o/ ot Sigigactintliic 14 Mitar i Bong il
Hz), 6.95- hyds 'I(henprdldu)c; was Bureted fropmethangl, 'H (300 MHz, d-DMSO

9.48 (s, 1H), 8.07 (m, 1H,) 7.86-7.79 (m, 2H), 7.66 (m, 1H), 7.15 (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),
20 3.38(dd, 1H, J-16.9, 13.8 Hz), 2.66 (dd, 1H, J -16.9, 3.0 Hz).

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

2-(2-Trifluoromethylophenyl)chroman-4,6-diol was prepared as described for
25  2-phenylchroman-4,6-diol in Example 8(a) starting from 1.43 g of 2-(2-trifluoromet-
hylphenyl)-6-hydroxychroman-4-one. 'H NMR (300 MHz, d¢-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).
30
¢) 6-(5-Nitropyridin-2-yloxy)-2-(2-trifluoromethylphenyl)chroman-4-ol

6-(5-Nitropyridin-2-yloxy)-2-(2-trifluoromethylphenyl)chroman-4-ol was
prepared as described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example
35  1(b) starting from 350 mg of 2-(2-trifluoromethylphenyl)chroman-4,6-diol. '"H NMR
(400 MHz, d.-DMSO) &: 9.04 (d, 1H, J 2.8 Hz), 8.62 (dd, 1H, J 9.1, 2.8 Hz), 7.89



4.38 (dd, 1H, J 10.6, 4.3 Hz), 4.06 (t, 1H 10.6 Hz), 3.30 (m 1H), 3.06
(m 2H). Exanple 82: 25 5-N tro-2-(3-phenyl chroman-7-yl oxy)p3ridine a)
7- Hydr oxyw®-@3lveewgk chr onen- 4- one  7- Hydr oxy- 3- phenyl chr onemrcA/Eioxz00651
comercially available or can be 30 synthesi sed by methods descri bed for
3-(3-fluorophenyl)-7-hydroxychronen-4-one (Exanple 81(a-c)). 1H NWR
spectrumas reported in the literature/2Synth. Conmmun., 2000, 30(3),
469-484). b) 3-Phenyl chroman-7-ol 35 WD 03/006452 PCT/ Fl 02/ 00621 74

3- Phenyl chronan-7-ol was prepared as described for 3-(3-fluorophenyl)-

chroman- 7- @i, i), @@mm(ﬁlﬂd) W6 (g 161)57.28 @f, 1H, J 2.7 Hz), 7.24 (d, 1H, 9.1

7 hydroxy 6- 8 br S,
7.31- 3{23“7‘?%&4@"?97 %93%275%@{‘“'@ #01(}%2'\{'%7655 1%3(1502‘%?"8 3 rgfiz 8.3 0

(dd 1 H J18&Hz), 2.04 (z ) H),2.220n(,d H),12.6% (d, BHY¥ Hz), 4.21 5 (dd, 1H, J 10 3,

3.6 Hz), 4.00 (t, 1H, 10.3 Hz), 3.13 (m 1H), 2.84-2.87 (m 2H). «¢)

5-Ni tro-2- (3- phenyl chroman- 7-yl oxy) pyri di ne

5-Ni t r 052- ( 3- ph&xpmphe ltan- 7- yl oxy) pyri di ne was prepared as described for

10 5-nitro-2- (2zqhqasylﬁ&amgr%&w}n@w)%@ Lﬁ-ﬁlﬁok' %J(cﬁff@rrpl e 1(b) using 200 ng
of 3- phenyl chr oman-7-ol - S 9.05 (d, 1H, J

2.9 Hz), 8.61 (dd, 1H, J 9.1, 2.9 Hz), 7.34-7.38 (m 4H), 7.27-7.30 (m
1H), 7.22 (m 2 ,2—(ﬁFK1@rcﬁ>h3ﬂle—M(Z-leyﬂlr,oxfl-xl%ilethdfb{phﬂm)i'}bethhnﬂ)ﬁe 4, 3.5 Hz), 4.12
(t, 1 H 10.4 Hz 3.24 (m 1 H), 3.01-3.11 (m 2H). 15 Exanple 83:

5- Met hoxy- 2- ( 3- phenyl chroman- 7-yl oxy) phenyl am ne hydrochl oride a)

7- (4- MaDhoxy- 2- (3-Fhopiphaoyyacetds ptid 3/ ghandriamethoxyphenol (3.0 g) were

7-(4-Meth bed f
51 et o B e b0 005 o of

3- phenyl chr@ﬁ@nnmcbsappqaqamm (tlzmarmma%ta &) apd pouredinte) larggyolumg 1 ) |

of ice water. After extraction with ethyl acetate the comblned organic layers were
washed with water, dried and evaporated. The crude product was purified by column

15  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, J 9.0, 2.5 Hz), 6.49 (d, 1H, J 2.5 Hz), 4.41 (s, 2H), 3.83 (s, 3H).

b) 3-(3-Fluoropheny!)-7-methoxychromen-4-one
20
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 conc. HCI the crude product was filtered.

25  Purification by column chromatography using heptane-ethyl acetate (7:3) as an eluant
afforded 3-(3-fluorophenyl)-7-methoxychromen-4-one. '"H NMR (400 MHz, d¢-
DMSO) &: 8.57 (s, 1H), 8.06 (d, 1H, J 8.9 Hz), 7.45-7.50 (m, 3H), 7.21-7.25 (m, 1H),
7.20(d, 1H, J 2.4 Hz), 7.12 (dd4, 1H, J 8.9, 2.4 Hz), 3.92 (s, 3H).

30 ¢) 3-(3-Fluorophenyl)-7-hydroxychromen-4-one

3-(3-Fluorophenyl)-7-methoxychromen-4-one (320 mg) was refluxed with 47
% HBr (18 ml) until disappearance of the starting material. The mixture was poured
into water and the precipitate was filtrated and dried yielding 3-(3-fluorophenyl)-7-
35  hydroxychromen-4-one. "H NMR (400 MHz, dg-DMSO) 6: 10.87 (s, 1H), 8.49 (s,



7.35 (m 4H), 7.32 (dd, 1H, J 9.1, 3.1 Hz), 7.27-7.29 (m 1H), 7.21 (d, 1H,
J 9.1 Hz), 25 7.12 (d, 1H, J 8.3 Hz), 6.48 (dd, 1H, J 8.3, 2.5 Hz), 6.38
(d, 1H, Jwb.B/obzps2 4.26 (dd, 1H, J 10.4, 3.5 Hz), 4.08 (tpCTIHW2/06410.4 Hz),
3.85 (s, 3H, 3.20 (m 1H), 2.90-3.04 (m 2H). b)

5- Met hoxy- 2- ( 3- phenyl chr oman- 7- yl oxy) phenyl am ne hydrochl ori de 30

5- Met hoxy- 2- ( 3- phenyl chr oman- 7- yl oxy) ph&nyl armi ne hydrochl ori de was

prepared as described for 5-nmethoxy-2-(2-phenyl chronman-6-yl oxy) phenyl am ne
hydr ochl ori de in Exanple 3(b) using 310 ng of

8T 58 A e O (e 1. 9 8.4 Fu). 6.76 (U, |
H J 8.8. %2%@6 ?ﬁ?d"t—}«,ﬁ Jz(ghé;;Hz) 6.43 (dd, WD 03/006452 ’

PCT/FI02/00621 75 1 H, J 8.4, 2.5 Hz), 6.28 (d, 1 H, J 2.5 Hz), 6.24 (dd,
1H J8.8 2.8z, ), 10.4, 3.4 Hz), 4.05 (t, 1H, J 10.4

Hz), 3.18 (m 1%9@5‘%§9p8‘§9%9%¥“%%".7ﬁ§anp|e 84: 5 5-Nitro-2-(2-phenyl -2

3-di hydbobenzof 1, 4]oxathiin-6-yloxy)pyridine a)

2- (2- Hydr oxy- 1 - gher £ s i _ . - d sol uti
of  2-ner capt Obeg;{g%@%?@(ég% TR RARARAS-dn 18D Phg) wab@idotd i €d sol ution

¢
i ol .5 g nd assium calbonate (0.49

in water (gl @8aml)ard %Qﬂ#‘é&&‘ﬁb@{%?ag}?@ @g 2i‘tgil’f‘fa)S aé&%&hgre@%qn (The 9
r2n>|\</|t urH (e:I WaS%i&tdré ﬁv@dhﬁirog@l@fmtferhrﬂ)llﬁdstﬁﬁ wir@rihal préssirenandrrsomnempéreturd. fteat ed wit h

an tracted.w t J cetate..The ' I ' ers were
washed  wi t%s%ﬁneﬁ&éﬁ thf)?ulgﬂgeth&%l ?‘"éigw%#?ﬁd it 6@%@23% %ﬁge]rgr uggbjﬁroclg%ﬁct was
p:.ll’l f![ ad a)ed undénraducet poasaire ¢y giph?-(&élungbpﬂlelzbﬂb;hm( YHol. a 408: 1) as an
el uant . \ - ( . Br7 6, s, 1H),
7 247,37 Wﬁ%@éfﬁ“gﬁgéﬂfﬁﬁ?@%ﬁﬁ R U it AR
(br s, 1 H68(d3HH(h§.2Ha))6.38(drp 1Hn] 82184 Hy), @2kl 12,4988k fipd(dbenzof
1, 4] oxat hi ijpr §-1013, 3@ Hy)S@bY, 9R, 06.3 Hz), 3.20 (m, 1H), 2.90 (m, 2H).
2-(2-hydroxy-|-phenylethylsulfanyl)benzene-1,4-d|oI (0.83 g) in dry
toluene (60 M) was strirred with Amberlyst 15 (0.5 g) at 60 C until
di sappegr - ance epf2{33-Fhuatdphegylyohte@mndnay-ylo&kj-Smitkdpgridinet ure was filtered
and sol vent evaporated the crude product was purified by colum
chromat ography using heptane-ethyl acetate (1:1) as an eluant. 1H NWVR (400
MHz, CDC13) 8: 2-[343(HivordphenyljclB8man-Feyloxy]-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
20  ethanol. '"H NMR (400 MHz, CDCls) &: 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, LH 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, 2H).

Example 82:
25 5-Nitro-2-(3-phenylchroman-7-yloxy)pyridine

a) 7-Hydroxy-3-phenylchromen-4-one

7-Hydroxy-3-phenylchromen-4-one is commercially available or can be
30 synthesised by methods described for 3-(3-fluorophenyl)-7-hydroxychromen-4-one
(Example 81(a-c)). "H NMR spectrum as reported in the literature (Synth. Commun.,
2000, 30(3), 469-484).

b) 3-Phenylchroman-7-ol
35



25 (m 111), 6.81 (d, I H J 8.7 Hz), 6.61 (d, 1H, J 3.0 Hz), 6.51 (dd, 1H
J 8.7, 3.0 Hz), 5.10 (dd, 1H, J 9.6, 1.9 Hz), 3.28 (dd, 1H, J 13.0, 9.6
Hz), 3.06woddpodsse J 13.0, 1.9 Hz). c) PCT/F102/00621

5-Ni tro-2-(2-phenyl - 2, 3-di hydrobenzo[ 1, 4]oxathiin-6-yloxy)pyridine 30

5-Ni tro-2-(2-phenyl -2, 3-di hydrobenzo[ 1, 4] oxat hi i n- 6-yl oxy) pyri di ne was
prepared as described for 5-nitro- 2-(27‘&)henyl chroman- 6-yl oxy) pyridine in
Exanple 1(b) using 269 ng 2-phenyl -2, 3-di hydrobenzo[ 1, 4] oxat hii n-6-0l. The
product was recrystallised fromethanol. 1H NVR (400 MHz, CDC13) b: 9.07
(d, 1H, J 2.8 Ha)Phed@cBofman{7dal, washprephrd ds, degeribetidyr, 3-(3-ABorophendhly , 7. 37-7. 41

(m 1H), 7.02 (d, / 6.99 (d,
i 38 o R el ety SY0 Wl S g S phglaigat s he,; P10,
(dd, 1 H 'HMMR (400 Mithz)ds-IBVSD) 0818 fbrig, 1HR 781834 (\z4H), 3.2617-246m: 1 H,

& hyar opa S FIGTEL S 83HzR6 30T, O3 8 0K 6R0GAVIHS 2.4 12), .21

5-ni t 1 052- (94, ghbAy 32?é-%@h@-&?&%éﬁz%‘?@&]&%ﬁ% s 88¢1288 mnAtdi ne (214
ng) in rrethano: ((j80 m) at 60C, NalO4 (total 2.5 eq) was added in small
ortions nt i i f. th tarting. paterial. Th 1 xt

bour ed 1 nt o wat 8 SNECTE GRRETIRE O PIPYIFS and vashed i th wat or
Ehe crude Er?)duct was purified by colum chronat ography using

ept ane- et hy ag_eﬁ%g%@'%yﬁﬁ i@rﬁ% ]@-}_9%% yéMﬁgWS%ﬁl%gre '\é'g%le Cg@g;g()r b: 9.02
d, 1H J 2.8 Hz), 8. ; ! 9: )f . 1. -'9.5 , 1.32
Edd, 1HO J Sgaitrp-2)2(28phqnylpgrpm-q-mlpxy)pwﬁdiyem@xq-l%glse 1) Peinsapo?mrgn?f 33H29. 1 Hz),

> 77 g ddi phehylchréhafl7 ol RIMR (#03MHe e, DMID) 814: 405 1d, 92,9 Bz3 (dd, |

.0 "Hz). 15 Exanpl e g - (4 4-Di_0x0- 2- phenyl -
4- di hydr o- 2&@6(1‘1@0][‘1'1’,]4%'b><2a$%z?= -304-'21-36&% ‘-{H)’ 7%&%%5811%7% o255 r r ed
sol ution ofs. ®-6174 (18; 2H), 3-371@aylH,, B4 3tyHe)pBaaZ0[1 H, 4D ¥ad)n3 24 (6; 1H),
yl oxy) pyri g,i@%(lizl}qm%ié in AcOH (3.7 m) and water (1.2 m) was added KvMnO4
(125 nmg) inman’i r bath. The m xture was stirred at roomtenperature

for 1.85 hours, then water (5nml) and 30% H202 were added unti |
deconposi tion ofExgmqu@:

5-Methoxy-2-(3-phenylchroman-7-yloxy)phenylamine hydrochloride

a) 7-(4-Methoxy-2-nitrophenoxy)-3-phenylchroman
20
7-(4-Methoxy-2-nitrophenoxy)-3-phenylchroman was prepared as described
for 6-(4-methoxy-2-nitrophenoxy)-2-phenylchroman in Example 3(a) using 0.5 g of
3-phenylchroman-7-ol. 'H NMR (400 MHz, d¢-DMSO) 8: 7.60 (d, 1H, J 3.1 Hz),
7.35 (m, 4H), 7.32 (d4d, 1H, 7 9.1, 3.1 Hz), 7.27-7.29 (m, 1H), 7.21 (d, 1H, J 9.1 Hz),
25 7.12(d, 1H, J 8.3 Hz), 6.48 (dd, 1H, J 8.3, 2.5 Hz), 6.38 (d, 1H, J 2.5 Hz), 4.26 (dd,
1H,J 10.4, 3.5 Hz), 4.08 (t, 1H, J 10.4 Hz), 3.85 (s, 3H), 3.20 (m, 1H), 2.90-3.04 (m,
2H).

b) 5-Methoxy-2-(3-phenylchroman-7-yloxy)phenylamine hydrochloride
30
5-Methoxy-2-(3-phenylchroman-7-yloxy)phenylamine hydrochloride was
prepared as described for 5-methoxy-2-(2-phenylchroman-6-yloxy)phenylamine
hydrochloride in Example 3(b) using 310 mg of 7-(4-methoxy-2-nitrophenoxy)-3-
phenylchroman. 'H NMR (400 MHz, d¢-DMSO0) &: 7.32-7.35 (m, 4H), 7.23-7.29 (m,
35 1H), 7.05 (d, 1H,J 8.4 Hz), 6.76 (d, 1H, J 8.8. Hz), 6.46 (d, 1H, J 2.8 Hz), 6.43 (dd,



KMiO4 was conplete. The m xture was diluted with additional water (20 m).
The 25 white precipitate was filtered, washed wth water and dried to give
2- (4, 4- di woa3D06452 PCT/F102/00621

phenyl - 3, 4- di hydr o- 2- benzo[ 1, 4] oxat hi i n-6-yl oxy)-5-nitropyridi ne. 1H NWR
(400 MH, CDC13) 6: 9.03 (d, 1H, J 2.8 Hz), 8.52 (dd, 1H, J 9.0, 2.8 Hz),
7.68 (d, 1H, J 2.8 Hz), 7.46-7.52 (m78H), 7.33 (dd, 1H, J 9.1, 2.8 Hz),
7.17 (d, 1H, J 9.1 Hz), 7.11 (d, 1H J 9.0 Hz), 5.87 (dd, 1H, J 12.2, 1.6
Hz), 3.76 (dd, 1H, 14.1, 12.2 Hz), 3.55 30 (dd, 1H, 14.1, 1.6 Hz). Exanple
gY:Hy OI5- Ni t FIQ{(,g'&:ég-Z(S‘lHﬁj, srzizr(b,eny,lnm anwxz@(dyu H;I,yl) $9r2.8iHzy, 4.35(dd) 1H, J

- roxy-2-(4-njtro I -4 P FI 02/ 00621 77
6-FNdroxy-gukﬁ}ﬁ1%?%gzéggﬂ%ﬁE#@%ﬁﬁyﬂggg§nxggﬂgﬁgggﬁg§n'fﬁdescrlbed for 6-
hydr oxy- 2- (3-f | uor ophenyl ) chr oman-4-one in Exanple 9(a). The product was
recrystallised &%gghLé?@nol 1H NMR (400 MHz, d6-DMSO) 8: 9.48 (s, 1H),
8.29 (d, 2H, J 7.83 (d, 2H, J 6 9 FE)“ 7.13 (d, L. HJ 2.9 Hz),
7.06 (dé&, 1 H, P-Idit-2-f2-phen -di b 14 ]pxathil 6 1 1 (dd, | H J
13.0, 3.0 Hz), 3.15 (dd | H J 16.8, 13 0 Hz), 2.89 (dd 1H, J 16.8, 3.0

Hz). b) 2-(4-Nitro chroman-4, 6-d
2-(4-Ni t rophenyla§ ﬁ?%%’ﬁ‘)'%yé Wl%ﬁ'?“bo?‘@ﬂéﬁﬁ%enﬁsl 489 i bed for 2-phenyl -
chroman-4, 6-diol in Exanple 8(a) starting from 6-hydroxy-2-(4-nit rophenyl ) -

ghgonﬁg)Ll 774 (é’a%/ﬁe% %t@nﬁz%%%%@fa%nfﬁ ?9?(130%?&%&%@5@ ,11H a6

Hz), 6.1896 (cdthonatel).49 gBirbwater & hl))wasBddsl 2-ghenylayirage 6).40- pﬁ))undgr ggo.d, 1 H,
J 10.5 Hz) THE: rﬁ@&hﬂfz %’1% %ﬁ?redl-atg% Orrn télrﬁpegatﬁge r §% Hols ahiithenltrdd@sdbw@92Mn  1H) .

c) 2-(4- N|troF enyl) onan- Nitrop enyl)chroman- 6- ol was prepared

as descri bddCkand oxtragted|wjh @hylmetﬁﬁeﬁw SARPIBPERPIEBOIS 1aYeFs ESEg H3sledg ( ¢)

g t ag t ;3 2 g( f oA Wafeftarti bR aﬁéwaﬁdcévragmfmﬂ@e crddié)lbrodﬂd; l_\fﬂ&’Bu(élﬁQ&)bW , dgng\/gO)
S,

5 0 51 cnbih facbitond oind 5 esme st (1 g pudn I N b 29, ¢

5.19 (dd, IMHz)dSDMSQ).& 8H)(br £.187; 27 (or(syi HiL H)24- ”236{11@12516}3 6(6316.65 iy,

2.16-2.21 £ 63 aa, 1189 8%, 93 2, 43P or s, 11), 434 (m, 1H), 3.72 (m, 2H).

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

20 A solution of 2-(2-hydroxy-1-phenylethylsulfanyl)benzene-1,4-diol (0.83 g) in
dry toluene (60 ml) was strirred with Amberlyst 15 (0.5 g) at 60 °C until disappear-
ance of the starting material. After the mixture was filtered and solvent evaporated
the crude product was purified by column chromatography using heptane-ethyl
acetate (1:1) as an eluant. 'H NMR (400 MHz, CDCl3) &: 7.41 (m, 4H), 7.33-7.40

25 (m, 1H), 6.81 (d, 1H, J 8.7 Hz), 6.61 (d, 1H, J 3.0 Hz), 6.51 (dd, 1H, J 8.7, 3.0 Hz),
5.10 (dd, 1H, J 9.6, 1.9 Hz), 3.28 (dd, 1H, J 13.0, 9.6 Hz), 3.06 (dd, 1H,J 13.0, 1.9
Hz).

¢) 5-Nitro-2-(2-phenyl-2,3-dihydrobenzo[1,4]oxathiin-6-yloxy)pyridine
30
5-Nitro-2-(2-phenyl-2,3-dihydrobenzo[ 1,4]oxathiin-6-yloxy)pyridine was
prepared as described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example
1(b) using 269 mg 2-phenyl-2,3-dihydrobenzo[1,4]oxathiin-6-ol. The product was
recrystallised from ethanol. '"H NMR (400 MHz, CDCl;) &: 9.07 (d, 1H, J 2.8 Hz),
35 8.47(dd, 1H,J 9.1, 2.8 Hz), 7.43 (m, 4H), 7.37-7.41 (m, 1H), 7.02 (d, 1H, J 9.1 Hz),



25 d) 5-Nitro-2-[2-(4-nitrophenyl)chroman-6-yl oxy] pyridi ne
5-Nitro-2-[2-(4-nitrophenyl)chroman-6-yl oxy] pyri di ne was prepared as
descri bedwioa/oBe4s2 t r o- 2- ( 2- phenyl chr oman- 6- yl oxy) pyri di ne POT/HSevptie 1( b)
starting 30 from 2-(4-nitrophenyl)chroman-6-ol. 'H NVR (300 MHz, d6-DVSO
8: 9.04 (d, 1H, J 2.9 Hz), 8.60 (dd, 1H J 9.1, 2.9 Hz), 8.29 (d, 2H, J
6.9 Hz), 7.76 (d, 2H, J 6.9 Hz), 7.2178d, 1H, J 9.1 Hz), 6.98-7.02 (m
3H), 5.35 (dd, 1H, J 9.9, 2.2 Hz), 2.96-3.05 (m 1H), 2.73-2.78 (m 1H),
2.24-2.29 (m 1H), 1.96-2.04 (m 1H). 35 WO 03/006452 PCT/FI 02/ 00621 78
Exanpl e 88:6.9%9- (21 AF RoiHphend, I HNT 0:8etiz)66 .82 ¢dd; J1HpY Bi%I218-Bz)y b diri(did

6-[2-(4-Am I r - 6- ] & No! i repared as 5
deser bed By 18- NE50 08 itk T ST G 01 B BUYRE, KoM EREr o ™6
using 100 nmg 5-nitro-2-[2-(4-nitrophenyl)chroman-6-yl oxy] pyridi ne (Exanple
87(d)) and 665 qgn@ﬁe . 1H NWR (400 MHz, d6-DVMSO) 8: 7.50 (d, 114, J 2.9
Hz), 7.07 (d, Zﬁ,_ .4Hz), 7.04 (dd, 1H, J 8.6, 2.9 Hz), 6.71 (s,
6.68 (d5 1H, J &:Mitnoz2-(4-exc5@-phenyl3i4-dihydngb 4Joxathim-peyloxpyridingg (g,
itg, 1-84 gdg, 1H, J 9.7, 2.3 Hz), 2.86-2.95 (m 1H), 10 2.66-2.71 (m

, 1.95-2.05 (m_ 2H). I 9. . g
5-Nitro-2-[2-( 2%&@?&?@@@%@%&2@@6@%%@} Spatiingd-ylpxy)pyridine (214
g- mgr OoXYy- gng)Zn ﬁietlta@ﬁlﬁ(@l)yﬁl) aeh6STRNaID,qetal 2.5 eq) was added in small portions
- roxy- 2-(.2s.ni trophen chr -4- . . i for 6-
vl oxy- 3. BT SEREBRAG T A R RR s RE TR ERAS B PS flESRIGRAEE )
d6- DVBQ) Precipitige Was filtdpd aigl washgd Odth(waterl e crade profueiavgspurified py 7. 83- 7. 87

g_m& 1;')1 a(zgolznﬂi}?%%o gtogl%bllfu%ﬂlg légp8t§rﬂ:- Ayl adethle g:éﬁas]ad @ﬁant.ﬁfpﬁl\/fﬂ-@%)o]ﬁz ;'i J

. ! R 0 5. 69 (dd 1 H. J.13.0
592 Cad, | Mk, GDER) 5935 1Ha ) 2 Db Fadic 1y O, 285) 7835 364 1)
2-(2- N tropipgny.B2 ¢dy, Qm?m% .8cti5)] 7.228d,AH, 296 Mzppheny) JiEranez), 4. B di ol was
prepared ag, de3ehi 890 195,23 BB 1, 14.4, 1.5 Hz), 3.13 (dd, 1H, 14.4, 12.0 Hz).

15
Example 86:
2-(4.,4-Dioxo-2-phenyl-3.4-dihydro-2-benzo[ 1.4]oxathiin-6-yloxy)-5-
nitropyridine
20 To stirred solution of 5-nitro-2-(2-phenyl-2,3-dihydrobenzo[ 1,4]oxathiin-6-

yloxy)pyridine (150 mg) in AcOH (3.7 ml) and water (1.2 ml) was added KMnO,
(125 mg) in an ice/water bath. The mixture was stirred at room temperature for 1.5
hours, then water (5ml) and 30% H,0, were added until decomposition of excess
KMnO, was complete. The mixture was diluted with additional water (20 ml). The
25  white precipitate was filtered, washed with water and dried to give 2-(4,4-dioxo-2-
phenyl-3,4-dihydro-2-benzo[1,4]oxathiin-6-yloxy)-5-nitropyridine. "H NMR (400
MHz, CDCl;) 8: 9.03 (d, 1H, J 2.8 Hz), 8.52 (dd, 1H, J 9.0, 2.8 Hz), 7.68 (d, 1H, J
2.8 Hz), 7.46-7.52 (m, 5H), 7.33 (dd, 1H, J 9.1, 2.8 Hz), 7.17 (d, 1H, ] 9.1 Hz), 7.11
(d, 1H,J 9.0 Hz), 5.87 (dd, 1H, J 12.2, 1.6 Hz), 3.76 (dd, 1H, 14.1, 12.2 Hz), 3.55
30 (dd, 1H, 14.1, 1.6 Hz).

Example 87:
5-Nitro-2-[2-(4-nitrophenyl)chroman-6-yloxylpyridine

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



chroman-4, 6-diol in Exanple 8(a) starting from 6-hydroxy-2-(2-nitrophenyl)-
chroman-4-one. 1H NMR (300 MHz, d6-DMBO) S:. 8.87 (s, 1H), 7.99-8.02 (m

1H), 7. 7®0M03B6645Mm 2H), 7.59-7.64 (m 1H), 6.89 (d, 1H, >PC/EHDH21
6.56-6.57 (m 2H), 30 5.51-5.55 (m 2H), 4.85-4.92 (m 1H), 2.42-2.47 (m
1H), 1.85-1.96 (m 1H). <c¢) 2-(2-Nitrophenyl)chroman-6-ol

2-(2-Ni trophenyl)chroman-6-ol was prepé&fed as described for 2-(3-fluoro- 35
phenyl ) chroman-6-o0l in Exanple 9(c) starting from
2-(2-nitrophenyl)chroman-4,6- diol. IH NVR (400 MHz, d6-DMSO 8: 8.85 (s,
1H) 8.00 (d, 1W.Hylir &(ﬂzga:lmo% 1)&&&%%&4&%@&&5&@24 OR6ed 306-7. 80 (m

31,5, 2. vty Sapblosdsnpictingt Fong 1 pxaipil ooy Thg Sogivas 5y 11 1yt
1.90-1.95 rearystalhaed fﬁord):thanol H NMR (400 MHz, d6-DMSO)6 9.48 (s 1H), 8.29 (d,
5-Ni tro-2- {25{ ?% g&yp}‘:ﬁwﬁa ﬁz@ﬂﬁ;% N 996 (dd, 1H, J 8.8, 2.

5-Nitro-2- I'ne regare as

descri bed fitm), BOh(ct,rlbL 28(821:1@%@&%(@(}”1&1%&3@ IOdJ@,)H)W (a4 Agpﬂ hO-BxbhPl e 1(b)
starting fHZgngg(d%- At § ppRENyIPghr onan-6-0l . 1H NVR (400 Mz, d6-DVSO) S
9.04 (d, 1H, 710 J3°2)9 Hz), 8.60 (dd, 1H, J 9.1, 2.9 Hz), 8.03 (d, 1H J 7.9
Hz) , 7.80785(m 2H) 762766(m 1H, 7.22 (d, 1H, J 9.1 Hz), 7.04
(d, 1H, J 2.8 g-&&rc{;{ﬁémylﬂdﬂrorﬂa&,&di012.8 Hz), 6.88 (d, 1H, J 8.8 Hz),
5.52 (dd, 1H, JlO , 2.0 Hz) 99-3.31 (m 1H), 2.80-2.85 (m 1H),
2.35-2.40 (m 1H), 1.99-2.04 (m '1H). 15 Exanple 90:

6-[ 2- (20Am nophér(ml\)lmhpmnel&opﬂaméyq dioy wasiprep@ed hy desaiibesl for 2-phenyl-
6-[2-(2-A d
Gesor | bed. (URELL S USSR FR MGt Hh ‘%ﬁ*.’%- e syen A phe “ﬁ’”&iiﬁr& e 26
using 20 Thomeg-4one.tH @0@ . 1de M %)%ﬁgéﬁri H).640 Gk yTlpdpPdi ne
(Exanpl e 851{5)? @gtngW@ 2)06.881d, 1}1‘!1&\"8’3{7%3@@5 k2 H, 98:B k.58 (dd,- 51 (d,

ey et sl s Saokdid Vo fied 362 %Maﬁzg%%ﬂ%% W,

6. 56-6.161 (2r’31 4B8 (mp1HY 1(78c1.89 th, DN)10.4, 2.0 Hz), ©5.01 (s, 2H), 4. 99 (s,
2H), 2.94-2.99 (m 1H), 2.66-2.74 (m 1H), 2.06-2.13 (m 1H), 25 1.88-1.95
(m 1H). Exanple 91:

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

2-(4-Nitrophenyl)chroman-6-ol was prepared as described for 2-(3-fluoro-
20  phenyl)chroman-6-ol in Example 9(c) starting from 2-(4-nitrophenyl)chroman-4,6-
diol. '"H NMR (400 MHz, ds-DMSO) &: 8.84 (s, 1H), 8.26 (d, 2H, J 6.9 Hz), 7.71 (d,
2H, ] 6.9 Hz), 6.69 (d, 1H, J 8.6 Hz), 6.53 (dd, 1H, J 8.6, 2.8 Hz), 6.50 (d, 1H, J 2.8
Hz), 5.19 (dd, 1H, J 9.9, 2.2 Hz), 2.87-2.91 (m, 1H), 2.61-2.66 (m, 1H), 2.16-2.21
(m, 1H), 1.89-1.93 (m, 1H).
25
d) 5-Nitro-2-[2-(4-nitrophenyl)chroman-6-yloxy]pyridine

5-Nitro-2-[2-(4-nitrophenyl)chroman-6-yloxy]pyridine was prepared as
described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b) starting
30 from 2-(4-nitrophenyl)chroman-6-ol. "H NMR (300 MHz, d-DMSO) &: 9.04 (d, 1H,
J 2.9 Hz), 8.60 (dd, 1H, J 9.1, 2.9 Hz), 8.29 (d, 2H, J 6.9 Hz), 7.76 (d, 2H, ] 6.9 Hz),
7.21(d, 1H, J 9.1 Hz), 6.98-7.02 (m, 3H), 5.35 (dd, 1H, J 9.9, 2.2 Hz), 2.96-3.05 (m,
1H), 2.73-2.78 (m, 1H), 2.24-2.29 (m, 1H), 1.96-2.04 (m, 1H).

35



N {6-L-(2-Acetyl am nophenyl)chroman-6-yl oxy] pyridin-3-yl) acetam de 30 N
{6-]2-(2-Acetyl am nophenyl ) chr oman- 6-yl oxy] pyri din-3-yl} acetam de was
prepar ed wo® @asesse bed for PCT/F102/00621

5-N -acetyl am no- 2- ( 2- phenyl chr oman- 6-yl oxy) pyridine in Exanple 27
starting from 6-[ 2-(2-am nophenyl ) chronman-6-yl oxy] - pyridi n-3-yl am ne
(Exanple 90). '"H NMR (300 Mz, d6-DVBJ86: 10.02 (s, 1H), 9.44 (s, 1H),
8.27 (d, 1H, J 2.7 Hz), 8.00 (dd, 1H, J 8.8, 2.7 Hz), 7.49 (d, 1H J 8.8
Hz), 7.25-7.38 (m 3H), 35 6.92 (d, 1H, J 8.9 Hz), 6.88 (s, 1H), 6.83 (s,
2H), 5.22 (d, 1HxamhpPe§s:Hz), 2.90-2.99 (m | H, 2.72-2.79 (m | H),
2.12-2.18 (m 1 ;&04. S, . : 0, tarh0 03/ 006452

PCT/ FI 02/ 00621 984 eny e Xyl amine
5-Nitro-2-[2-(3-nitrophenyl)chroman-6-yl oxyl P32ridine 5 a)

6- Hyd -2-(3-ni n-.4- e :
o Iydr oxy- o ( 3. M ERRERSPAGRDOBR 635 pyridin: 3 ylamine waspreparegas, |
hydr oxy 52- (d8sciibed fafhamipo)Z (-phearlchrogia-G-Horapdiae oy Byampia o §6B8uct was
recrystal | ijggg, S-HIHOQQ-E@WHHOEZ%M'WX%E%M xaipl88AQ))and 1H),
8. |
Stz PMSCLS 1.

157 9% b8 meoridn. iy MR clgd @ 1 T3%y, ToT oy, ',

I(—I(zjj 15, 83. Es.zgm), 79478d,(104.J 8161.2.9HLR 611 (B,.3H), 6163 (d,A R T §(@Hz), BH6 (d, 2112,. g_, I13. 1
. 2. , , : - (3 r yA4 2£Br. 26-di o

15 - (3N O CbHERTIY e Bk R (o et Sl i D AR IERRAG RGO 1

2- phenyib- Qhte@h{m, BHYJi1815-2.05 Gra2kl.e 8(a) starting from

6- hydr oxy- 2- (3-ni trophenyl ) chro- man-4-one. 1H NWMR (400 MHz, d6-DVBO) 6:
8.89 (br s, 1H), 8.29 §S’ 1H, 8.20 (dd, 1 H J 8.2, 2.3 Hz), 7.93 (d, 1
H J 7.9 Hz), 7Example8%: H J 15.9, 7.9 Hz), 6.89 (d, 1 H J 20 2.8 Hz),
6.66 (d, 1H J 8.Nitldd-12-B-RifropEsh idigd, 5.47 (br s, 1H), 5.33
(d, 1H, J 10.7 , 4.838-4. m . 2. .39 (m 1H), 1.83-1.92 (m
1H). c¢) 2-(3-Nitrophenyl)chroman-6-o0l 25 2-(3-Nitrophenyl)chroman-6-o0l was
prepared as desayi ®eRdfoxy-2Aditrbphtayhehrphenylgnehr oman- 6-ol i n Exanple 9(c)
starting from 2-(3-nitrophenyl)chroman-4,6- diol.1H NVR (300 MHz, d6- DVMSO)
S: 8.80 (s, 1H), 8.26 (s, 1H), 8.19 (dd, 1H, J 8.1, 2.3 Hz), 7.90 (d, | H
J 7.9 Hz), 7.706(HydrbxyR-(2-nitbophenyt)chrdrn-4-eng ag preparedias desgribed for 6-

hydroxy-2-(3-fluorophenyl)chroman-4-one in Example 9(a). "H NMR (400 MHz, d¢-
DMSO) &: 9.49 (s, 1H), 8.05-8.06 (m, 1H), 7.96-7.98 (m, 1H), 7.83-7.87 (m, 1H),

20  7.65-7.69 (m, 1H), 7.14 (d, 1H, J 3.1 Hz), 7.05 (dd, 1H, J 8.8, 3.1 Hz), 6.91 (d, 1H,J
8.8 Hz), 5.69 (dd, 1H, J 13.0, 2.6 Hz), 3.22 (dd, 1H, J 16.8, 13.0 Hz), 2.98 (dd, 1H, J
16.8, 2.6 Hz).

b) 2-(2-Nitrophenyl)chroman-4,6-diol
25
2-(2-Nitrophenyl)chroman-4,6-diol was prepared as described for 2-phenyl-
chroman-4,6-diol in Example 8(a) starting from 6-hydroxy-2-(2-nitrophenyl)-
chroman-4-one. '"H NMR (300 MHz, d-DMSO) §: 8.87 (s, 1H), 7.99-8.02 (m, 1H),
7.77-7.86 (m, 2H), 7.59-7.64 (m, 1H), 6.89 (d, 1H, J 2.4 Hz), 6.56-6.57 (m, 2H),
30  5.51-5.55 (m, 2H), 4.85-4.92 (m, 1H), 2.42-2.47 (m, 1H), 1.85-1.96 (m, 1H).

¢) 2-(2-Nitrophenyl)chroman-6-ol
2-(2-Nitrophenyl)chroman-6-ol was prepared as described for 2-(3-fluoro-

35  phenyl)chroman-6-ol in Example 9(c) starting from 2-(2-nitrophenyl)chroman-4,6-
diol. '"H NMR (400 MHz, d¢-DMSO) &: 8.85 (s, 1H), 8.00 (d, 1H, J 8.0 Hz), 7.79-



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 30 1H), 2.17-2.23 (m | H, 1.91-1.97 (m 1H). d)

5- Ni t r o- 2wjo23(086452 t r ophenyl ) chr oman- 6- yl oxy] pyri di ne PCT/F102/00621
5-Nitro-2-[2-(3-nitrophenyl)chroman-6-yl oxy] pyri di ne was prepared as 35
descri bed for 5-nitro-2-(2-phenyl chroman-6-yloxy)pyridine in Exanple 1(b)
starting from 2-(3-nitrophenyl)chromaf@6-ol. 1H NWVR (400 MHz, d6- DMSO) 6:
9.04 (d, 1H, WD 03/006452 PCT/FI 02/00621 81 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, J 7.9
Hz), 7.74 (780 (h.2H), 1.59-8.631nd 1H))6.5%6 52 (fngl 1H), 6:50-6.59 (1, 2H), 5.35.(86; H,03 (m

353 o, B, S P 28852 B 90l 110208250, TR 90- 5.

- Ami nophenyin) ¢H).oman- 6-yl oxyl -pyridin-3 -yl an ne

6- [ 2- ( 3- Ami nophenyl ) chr oman- 6- yl oxy] - pyri di n-3-yl am ne was prepared as 10
descri bed for 5-am no-2-(2-phenyl chroman- 6-yl oxyi pyridine in Exanple 26
usi ng 180 ng 5- @) t F-dlitpo-RA2(( WFW@@HEHWW%%‘&%H RTidINgxy] pyri di ne (Exanpl e
92(d)) and 997 ng of Zn. 1H NMR (300 WMHz, d6-DVMSO) 8: 7.51 (d, 1H, J 2.8

Hz), 7.05 (dd, 1H J. 8.6 2.8 Hz), 7.01 (t, 1H .1 15.4. 7.7.Hz), 6.70-6.78
(m) 3H) 6.( 68 (é:Nliliquﬁz'&"Bltf"FEﬁ)n}’b me@aﬁéf'ylﬁﬁPy‘%‘ﬁ‘%ﬁwf‘%Preﬁﬁed 3 )7 7 Hz),
6.50 (d, 1klesctib3d forHzpitroR2-MphenylcRidmando-9Bx () pyridine 2HExampl®q (H)dthrtidgd, J
10.0, 2.2 '(%{m %-f(&%?@@ﬁgxl&%oﬁa@-ﬁ-oﬁ- QPNRMR {ado M e DRISSY & ok (a8, 1H)

1.89-1.95

2- ( 4- MbhoxX\2ohHay18)608dd 5L ;% bye Ha),8-03- () bityd) TAHmah8Q7 88 (mpaHy)
6- Hydr oxy- | OXMP A, r - . . 1 8

6- Hydr oxy- 37_.6 47'%{(Iﬁb§%/mhén @;&:ﬁ?%?@-%@\%@ ! %eg HZr)’e%I98 %dddeH’ g igbéd f or

6- hydr oxy- 2 @ﬁd%@r@pﬁéf&g homen(dd. Bel 1% ’%Q%EZ'Q?(%? @by oduct was

25 recryst gl 8-386 (ff OH), 213509 (m IHINVRI(AGDWMHAT). d6- DMSO) 8: 9.40 (s, 1H),

7.45 (d, 2H, J 8.7 Hz), 7.11 éd, I H J 3.0 Hz), 7.02 (dd, I H J 8.9, 3.0
Hz), 6.97 (d, 2H, J 8.7 Hz), 6.93 (d, 1H J 8.9 Hz), 5.47 (dd, 1H, J 13.1,
2.8 Hz11s 3. 77 (Exaniple 9&. 19 (dd, | H,

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

6-[2-(2-Aminophenyl)chroman-6-yloxy]-pyridin-3-ylamine was prepared as
described for 5-amino-2-(2-phenylchroman-6-yloxy)pyridine in Example 26 using
20 100 mg 5-nitro-2-[2-(2-nitrophenyl)chroman-6-yloxy]pyridine (Example 89(d)) and
700 mg of Zn. "H NMR (300 MHz, d¢-DMSO) &: 7.51 (d, 1H, J 2.9 Hz), 7.15-7.18
(m, 1H), 7.05 (dd, 1H, J 8.6, 2.9 Hz), 6.98-7.00 (m, 1H), 6.77 (d, 1H, J 8.6 Hz), 6.73-
6.75 (m, 2H), 6.66-6.71 (m, 2H), 6.56-6.61 (m, 1H), 5.11 (dd, 1H, J 10.4, 2.0 Hz),
5.01 (s, 2H), 4.99 (s, 2H), 2.94-2.99 (m, 1H), 2.66-2.74 (m, 1H), 2.06-2.13 (m, 1H),
25 1.88-1.95 (m, 1H).

Example 91:
N- {6-[2-(2-Acetylaminophenyl)chroman-6-yloxy]pyridin-3-yl} acetamide

30 N- {6-[2-(2-Acetylaminophenyl)chroman-6-yloxy]pyridin-3-yl} acetamide was
prepared as described for 5-N’-acetylamino-2-(2-phenylchroman-6-yloxy)pyridine in
Example 27 starting from 6-[2-(2-aminophenyl)chroman-6-yloxy]-pyridin-3-ylamine
(Example 90). "H NMR (300 MHz, ds-DMSO) &: 10.02 (s, 1H), 9.44 (s, 1H), 8.27 (d,
1H, J 2.7 Hz), 8.00 (dd, 1H, J 8.8, 2.7 Hz), 7.49 (d, 1H, J 8.8 Hz), 7.25-7.38 (m, 3H),

35 6.92(d, 1H, J 8.9 Hz), 6.88 (s, 1H), 6.83 (s, 2H), 5.22 (d, 1H, J 8.7 Hz), 2.90-2.99
(m, 1H), 2.72-2.79 (m, 1H), 2.12-2.18 (m, 1H), 2.04 (s, 6H), 1.86-1.94 (m, 1H).



J 16.8, 13.1 Hz), 2.72 (dd, 1H, J 16.8, 2.8 Hz). 30 b)

2- (4- et hoxyphenyl ) chroman- 4, 6-di ol 2-(4- Met hoxyphenyl ) chr oman- 4, 6-di ol

was prepawedh3aseddescri bed for 2- phenyl chroman-4, 6-di ol i rrcEx@E06213( a)
starting from 6- hydroxy- 2-(4-nmet hoxy- phenyl)chroman-4-one. 'H NVR (300
MHz, d6-DMSO) S: 8.78 (s, 1H), 7.35 (d, 2H, 35 J 8.7 Hz), 6.94 (d, 2H, J
8.7 Hz), 6.88 (d, 1H, J 2.5 Hz), 6.56 @@ 1H, J 8.7 Hz), 6.52 WO 03/006452
PCT/ FI 02/ 00621 82 (dd, I H J 8.7, 2.5 Hz), 5.37 (br s, I H, 504 (d, 1H,
J 10.9 Hz), 4.83-4.89 (m | H, 3.76 (s, 3H), 2.18-2.25 (m 1H), 1.85-1.97
(m 1H). c) 2-(4-Methoxyphenyl)-6-(5-nitropyridin-2-yloxy)chroman-4-ol 5
2- (4- Met hoxypheri%ahpg é{) ni tropyridin-2-yloxy)chroman-4-ol was prepared as
described for 5 (2- phenylchronan 6 yl oxy)fyridi ne in Exanple 1(b)
starting from 2-5(Nitmoed-fi (3 pitropkyd 4ylexy mgH NVR (400 MHz, d6-
DIVBO) S: 9.04 (d, 1H, J29Hz) 861(dd 1H, J 9.1, 2.9 Hz), 7.40 (d, 2H,
J 8.7 Hz), 10724%{ 8Hz? 722(d 1H J91H), 7.00 (dd, 1
H J 8.7 2.8 Ha),6 ygl;oxydl (3-12H0913°n8)¢1fPE1)m ®4 (d, 1H, J 8.7 Hz), 5.63
(d, 1H, J 6.4 Hz), 5.23 (d, I H J 10.8 Hz), 4.95-5.02 (m 1H), 3.78 (s,

3 2.25-2.29 1 Ex le 95. 1 .

GH% 5- Ani nopyr i d%%%ﬁaﬁ%@'nﬁr‘{@e’ﬁ@ M‘&HW ?Vggplg%fﬁg&s? g‘Fscnbed for 6-

ge(grAglegonﬂmiym(z ﬂxhdmlyhenm)oﬁhﬂremm hwnypﬂnEmg«}lplem(a:)nﬁne grodlictwass pr epar Sg as
SCri or lie

using 105 ﬁﬂygalﬁﬂedﬁ?rﬁo anﬁle W(?@m I’X Wé’ f‘iq]@ky%i)éhro n- 4- ol

( Exanpl16 2(1}94(8@)23aHd) 3433 dglﬂmﬂ T Hz)H. MR ddSA9r|Z9 5), DNBOI, 81, J7. 52 (d,

1H J 3.0 ?@H@ sbﬁﬂé)szO(d?}ﬁﬁsé@ﬁ) 51#(&1 ?H7J133102¢‘|Z) 7.04
1H J 29 23 }{ zﬂ L9 Hz),

6 72 (d, 1H%),32B(dd, 1H)) @8,7b3t§12)128$(d§ 6”@-%)291512152 (d lH J 6 6 Hz),

5.15 (d, 1H, J 10.7 Hz), 501(s OH). 4.87-4.93 (m 1H), 3.77 (s, 3H),

(614 Hifiréi”y 2 i T RO oreH SRS, 31 xy] pyr i i n- 3-y1)

2-(3-Nitrophenyl)chroman-4,6-diol was prepared as described for 2-phenyl-

chroman-4,6-diol in Example 8(a) starting from 6-hydroxy-2-(3-nitrophenyl)chro-
man-4-one. 'H NMR (400 MHz, dg-DMSO) &: 8.89 (br s, 1H), 8.29 (s, 1H), 8.20 (dd,
1H,J 8.2,2.3 Hz),7.93 (d, 1H,J 7.9 Hz), 7.71 (t, 1H, J 15.9, 7.9 Hz), 6.89 (d, 1H, J

20 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, J 10.7 Hz), 4.88-4.92 (m, 1H), 2.33-2.39 (m, 1H), 1.83-1.92 (m, 1H).

¢) 2-(3-Nitrophenyl)chroman-6-o0l

25 2-(3-Nitrophenyl)chroman-6-ol was prepared as described for 2-(3-fluoro-
phenyl)chroman-6-ol in Example 9(c) starting from 2-(3-nitrophenyl)chroman-4,6-
diol. '"H NMR (300 MHz, ds-DMSO) : 8.80 (s, 1H), 8.26 (s, 1H), 8.19 (dd, 1H, J
8.1,2.3Hz),7.90 (d, 1H,J 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,
30 1H),2.17-2.23 (m, 1H), 1.91-1.97 (m, 1H).

d) 5-Nitro-2-[2-(3-nitrophenyl)chroman-6-yloxy]pyridine
5-Nitro-2-[2-(3-nitrophenyl)chroman-6-yloxy]pyridine was prepared as

35 described for S-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b) starting
from 2-(3-nitrophenyl)chroman-6-ol. 'H NMR (400 MHz, d¢-DMSO) &: 9.04 (d, 1H,



acetam de 30

N-{ 6- [ 4- Hydr oxy- 2- (4- met hoxyphenyl ) chr oman- 6- yl oxy] pyri di n-3-yl } - acet -

am de waswprospessézl as descri bed for PCT/F102/00621

5-N -acetyl am no- 2- ( 2- phenyl chr oman- 6-yl - oxy) pyri dine in Exanple 27
starting from 6-(5-am nopyridi n-2-yl ox ) 2- (4- met hoxy- phenyl ) chr oman- 4- ol
(Exanple 95). 1H NWMR (400 MHz, d6-DwVsCy'8:10.05 (s, 1H), 8.28 (d, 1H, J
2.7 Hz), 8.01 (dd, 1H, J 8.8, 2.7 Hz), 7.39 (d, 2H, J 8.7 Hz), 7.14 35 (d,
1H, J 2.7 Hz), 6.97 (d, 2H, J 8.7 Hz), 6.94 (d, 1H, J 8.8 Hz), 6.88 (dd,
1H, J 8.8, J'\o® B3y, 8482, RT/90,029 HOK 382 (8311D), 3.2Bid,, 1H5.T8/3 Ha), 7l95|-(d J 8.8

Hz), 5.57 ( 1 (m 1H),
577 (s, ol I SHep T I 1138 SogEe *21*544;11*1?98@%983% . Sl o
97: 5 2- (2-51\?ét(|dok151,ph&ﬁﬁz)),-259$BrOﬁl(msdJH),rzZﬂ 272 () bRy 3D 4l8),  a)

6- Hydr oxy- é zaghﬂ phenyl ) chr oman- 4- one

6- Hydr oxy- ?2 met hoxyphenyl ) chr oman- 4- one was prepared as described for 10
6- hydr oRy- 2- (3-f | uor ophenyl ) chr oman- 4-one in Exanple 9(a). The product was
recrystallised trxgmﬁégmnol 1H NMR (400 MHz, d6-DMSO) S: 9.40 (s, 1H),
7.56 (dd, 1 H, .6, Hz . J 6.. 7.0, 1.6 Hz), 7.12
(d, 1 H J 29 , , H J 8.9 Hz), 7.02
(d, 1HJ70Hz)695(dIHJ89Hz) 570(dd 1H, J 13.3, 2.7 Hz),
3.82 (s, 3H), 7 16.8, 2.7
T by e ol ﬁ% X(§ Qﬁmn% rﬁfl)%ﬁo&aﬂ%gylgx,g‘zayndﬁl J31defie wad Brephed ds

2-(2- I\/ét) hoxiym@n@ lfqr amme -@-pheatylshropes-Gylepmipatidias inBxanpls 2§ usiue 2 phe- 20

EYLCQ: 8?“1&0 %gise-? ﬁrg B %g%ﬂ?}o%hé{ryz)kn%ﬁhﬁhtd %xﬁ? ine ;Example 92(d) DI\/SO) 8.
8. 70 (s, 1 (“nigﬁhf# i%p y(3é0 %Z d@)l\éSﬁS? % @’\@d aogﬂl‘llzwoé 7.3, 1.6

HZ) 7.04 (1@1 J B4, 2,3 Bz)57J€|Z)(t 161, 995.447.7 H2), 61704638 (hiz BH),6.68(d| dH, 1BL6 J 2 7

S0 G bl R o sy P E 6 o d0)e TP o ol sTBe Ay g 1

1H), 25 12F);4.9@6dd, A, 1.0, 2 Hz), 2.85-2.96 (m, 1H), 262274(m 1H), 2.05-2.11

2- (2- Met ho fliu] Aoyl %9-_29§§[Hn opyr| di n- 2-yl oxy) chr oman- 4- ol
2- (2- Met ho hittopyridin-2-yl oxy)chroman-4-ol was prepared 30
as descri bed for 5 ni tro-2-(2-phenyl chroman-6-yl oxy) pyridine in Exanpl e

1(b) Example 94:
2-(4-Methoxyphenyl)-6-(5-nitropyridin-2-yloxy)chroman-4-ol

20
a) 6-Hydroxy-2-(4-methoxyphenyl)chroman-4-one

6-Hydroxy-2-(4-methoxyphenyl)chroman-4-one was prepared as described for
6-hydroxy-2-(3-fluorophenyl)chroman-4-one in Example 9(a). The product was
25  recrystallised from ethanol. 'H NMR (400 MHz, d-DMSO) &: 9.40 (s, 1H), 7.45 (d,
2H, J 8.7Hz), 7.11 (d, 1H, J 3.0 Hz), 7.02 (dd, 1H, J 8.9, 3.0 Hz), 6.97 (d, 2H, J 8.7
Hz), 6.93 (d, 1H, J 8.9 Hz), 5.47 (dd, 1H, J 13.1, 2.8 Hz), 3.77 (s, 3H), 3.19 (dd, 1H,
J16.8,13.1 Hz), 2.72 (dd, 1H, J 16.8, 2.8 Hz).

30 b) 2-(4-methoxyphenyl)chroman-4,6-diol

2-(4-Methoxyphenyl)chroman-4,6-diol was prepared as described for 2-
phenylchroman-4,6-diol in Example 8(a) starting from 6-hydroxy-2-(4-methoxy-
phenyl)chroman-4-one. 'H NMR (300 MHz, d¢-DMSO) &: 8.78 (s, 1H), 7.35 (d, 2H,

35 J87Hz),6.94 (d,2H,J 8.7 Hz), 6.88 (d, 1H, J 2.5 Hz), 6.56 (d, 1H, J 8.7 Hz), 6.52



starting from 2-(2-nmet hoxyphenyl)chroman-4,6-diol. 'H NV (400 MHz, d6-
DMSO 6: 9.04 (d, 1H, J 2.9 Hz), 8.61 (dd, 1H, J 9.1, 2.9 Hz), 7.49 (dd,
1H, J 7.6WO0 03/0G64tz) , 7.34 (dt, 1H, J 8.3, 7.5, 1.7 Hz), 7Preda/KieoodHd, J 2.8
Hz), 7.22 (d, 1H, J 9.1 Hz), 7.07 (d, I H J 83 Hz), 7.03 (d, I H J 7.5
Hz), 7.01 (dd, I H J 8.7, 2.8 Hz), 6.88 35 (d, | H J 8.7 Hz), 5.62 (d, |
H J 6.3 Hz), 5.52 (d, | H J 10.4 Hz)824.93-4.99 (m | H, 3.84 (s, 3H),
2.30-2.35 (m 1H), 1.85-1.94 (m 1H). WD 03/006452 PCT/FI 02/ 00621 84
Exanpl e 98: 6-(5- Am nopyri di n- 2-yl oxy) - 2- ( 2- met hoxyphenyl ) chr oman- 4- ol

6- (5- Am nOR&(ﬂiFHfJ82?)ZlﬂDHy)),527((HPSJEI—IP)OS<Q4)hEnHL)¢0.96ﬁ13ﬂ4-33<4189\/035 1phepared 5

as describ »6- Yyl i di in EX l e 26
o ng 79 g G NS By T BRI GRARO T Y 02 DY Gy chr oman 4- o1
(1ExarrpI2e9 97§c)) and 262 ng of Zn. 1H NMR (400 MHz, d6-DVBO) 8: 7.52 (d,

, Hz % Byridg- J 8.5 7.4, 1.6
Hz), 7.06 (d, 1HY é‘(gﬁ/ge%ﬁ#sh o Benifro (mﬁzzlia?’%?c}g?ﬁ%%% 1 7.4 H),
6.79 (d§, 1H J 8.6, 2.8 Hz), 6.75 (d, 1H, J 10 8.7 Hz), 6.71 (d, | H, J
8.6 Hz), 5.52 (9, (41M5th0)3yrﬁlel5yl (5-nftr ﬁmz 10Ry)chrokfarb4 -0 Was Prefdred (S, 2H),

Bt s 0. defonbrd TR PPy B e §¥>8x§91h%%€%m}93 @ie' 15 a

6- Hydr oxy- Rtfr@ngRbmM@x(pheihyk yptienylivhronarshé-diol. 'H NMR (400 MHz, ds-

6- Hydr oxy- t I d f
6- hydr oxy- éj@og%ug% {E'L]%f‘?j 2)%ﬁ%)ﬁ'§%qz{é%’olgfljn E}g@ﬁﬁf‘x;szﬁhej%‘?m uct O\r/vas
20 recrigst &.24 (siedinIbﬁlP&t)hb%(d 1H—|J&|\VFH()4®@OIW¢1’,1 Hg), 697&, (s, 1H),
; gg E; leg(i"a J8]7 ﬂ@ %8}49@3111{'21)87?1&25 éﬂd nty 6\1 }32)05 b@ld 1%1 lgo(xgiz)iHH)B .

Hz), 6.93 (‘H%ﬁ 5.0p(mg 11§ é782(853H)z¥25€7r%92( g) &9&*2‘54 112%1) 2.9 sz 3.77 (s,
3H), 3.17 (dd, 1 H, J 16.9, 12.9 Hz), 2.77 (dd, 1 H, J 16.9, 2.9 Hz). 25

b) 2-(3-net hoxy%g@% Iroman- 4, 6-di ol 2-(3- Met hoxyphenyl ) chr oman- 4, 6- di ol
was prepared as d for 2-phe-

15 6-(5-Aminopyridin-2-yloxy)-2-(4-methoxyphenyl)chroman-4-ol

6-(5-Aminopyridin-2-yloxy)-2-(4-methoxyphenyl)chroman-4-ol was prepared

as described for 5-amino-2-(2-phenylchroman-6-yloxy)pyridine in Example 26 using
105 mg 2-(4-methoxyphenyl)-6-(5-nitropyridin-2-yloxy)chroman-4-ol (Example

20 94(c)) and 348 mg of Zn. '"H NMR (400 MHz, de-DMSO) &: 7.52 (d, 1H, J 3.0 Hz),
7.38 (d, 2H, J 8.8 Hz), 7.06 (dd, 1H, J 8.7, 3.0 Hz), 7.04 (d, 1H, J 2.9 Hz), 6.96 (d,
2H, J 8.8 Hz), 6.77 (dd, 1H, J 8.7, 2.9 Hz), 6.72 (d, 1H, J 8.7 Hz), 6.70 (d, 1H, J 8.6
Hz), 5.52 (d, 1H, J 6.6 Hz), 5.15 (d, 1H, J 10.7 Hz), 5.01 (s, 2H), 4.87-4.93 (m, 1H),
3.77 (s, 3H), 2.22-2.26 (m, 1H), 1.90-1.99 (m, 1H).

25
Example 96:
N-{6-[4-Hydroxy-2-(4-methoxyphenyl)chroman-6-yloxy]pyridin-3-y1}
acetamide
30 N-{6-[4-Hydroxy-2-(4-methoxyphenyl)chroman-6-yloxy]pyridin-3-yl}-acet-

amide was prepared as described for 5-N’-acetylamino-2-(2-phenylchroman-6-yl-
oxy)pyridine in Example 27 starting from 6-(5-aminopyridin-2-yloxy)-2-(4-methoxy-
phenyl)chroman-4-ol (Example 95). 'H NMR (400 MHz, ds-DMSO) 8: 10.05 (s,
1H), 8.28 (d, 1H, J 2.7 Hz), 8.01 (dd, 1H, J 8.8, 2.7 Hz), 7.39 (d, 2H, J 8.7 Hz), 7.14
35 (d, 1H,J 2.7 Hz), 6.97 (d, 2H, J 8.7 Hz), 6.94 (d, 1H, J 8.8 Hz), 6.88 (dd, 1H, J 8.8,



nyl chroman-4, 6-diol in Exanple 8(a) starting from

6- hydr oxy- 2- ( 3- met hoxyphenyl ) 30 chronman-4-one. 'H NVR (400 MHz, d6- DMSO)
6: 8.82 (@O wMpess7. 31 (t, 1H, J 15.7, 7.9 Hz), 6.99-7.02 POTYFI@H)0s21
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 8% 1H). 35 ¢)

2- ( 3- Met hoxyphenyl ) chroman- 6- ol WD 03/ 006452 PCT/ Fl 02/ 00621 85

2- ( 3- Met hoxyphenyl ) chroman- 6- ol was prepared as described for 2-(3-fluoro-
phenyl ) chr @uBHZ{6017 (dN1 EEXESTR ), X&) (ds L Hy I 6.5¢1A)y D® (d, 1H, J 10.6 Hz), 4.90-

17 ARG Rt SRR S ,° 87T (0,

25Hz) 6.63 (d, 1H J 8.3 Hz), 6.52 (d, 1H, J5 2.9 Hz), 6.48 (s, 1H),

4.95 (dd, 1H J Hz), 3.75 (s, 3H), 282289(m 1H), 2.57-2.66
(m 1H), 2.06- 2'3?%&'("1@972 1.89-1.97 (m 1H . d

2. 2- (35Met hoxy&ﬁdﬁajz@mm&wme 4-

2-[ 2- (3- Met hoxyphenyl ) chr orran 6 yI oxy] - 5- n| tropyrl di ne was prepared as
descri bed for chro y)pyridine in Exanple 1(b)
starting from 2?(}3@9{%&% Z‘("ﬁ NMR (400 MHz, d6- DMSO)

6:9.04(d 1HJ29H2)860(dd 1HJ91 2.9 Hz), 7.32 (t, 1H J
i 7,00 (a. anETbE-p metnophediBthrofat- b widbroghudh f danbel B () |
J 8.7 HR), 6ehioxye2(3-flupropherg/l)hromag-4-prye indExamplesd(a). Thejprgduehwas 2. 3 Hz),

i gg_ ( S, og ﬁalﬂ dZﬁ&K (1{511011'1){ NMR%%O?WZ ﬁgrDMSrb)) $:3.4P¢s2180) 7(58 (ddH) |

6- [ 2- (3- Metl iiﬁﬁaérﬁlﬂi)cﬂr%rfﬁhlge W&x}ppyp.ﬂ;ﬁw 12 (4, 4K, J 2.9 Hz), 7.07 (d,
6- [ 2- (3- MetihpxyendvERY 7)03hEOTHRUIT £9 0¥, LH] N7 8-1¥4)2610 5 €d, Wah Jﬁr%ﬁa)- ed as

o ne P500"oip Gar BRI RS T B A T A A T e >

(Exanplie 99(H))16X52ardz)1. 0 g of Zn. 'H NVR (400 MHz, d6- DMBO) 8: 7.51 (d,
1H, J 3.0 Hz), 7.31 (t, 1 H J 15.8, 7.9Hz) 7.04 (dd, 1 H J 8.7, 3.0
Hz), 6.99-7.02 (m 1 H, 6.99 (d, 1 H J 2.6 Hz), 6.90 (dd, 1H, J 8.9, 2.6
Hz), 6.79-6.81 meLH)netI@xmhe@ylzqtuemnm;de 69 (d, 1H, J 8.9 Hz), 5.06
(dd, 1H, J 9.9, 2.2 Hz), 4.50 (s, 2H), 3.77 (s, 3H), 2.88-2.95 (m

2-(2-Methoxyphenyl)chroman-4,6-diol was prepared as described for 2-phe-
20 nylchroman-4,6-diol in Example 8(a) starting from 6-hydroxy-2-(2-methoxyphenyl)-
chroman-4-one. "H NMR (300 MHz, d¢-DMSO) &: 8.79 (s, 1H), 7.45 (dd, 1H, J 7.6,
1.6 Hz), 7.31 (dt, 14, J 8.5, 7.3, 1.6 Hz), 7.04 (d, 1H, J 8.5 Hz), 6.99 (d, 1H, ] 7.3
Hz), 6.88 (d, 1H, J 2.7 Hz), 6.59 (d, 1H, J 8.7 Hz), 6.54 (dd, 1H, J 8.7, 2.7 Hz), 5.38
(s, 1H), 5.34 (d, 1H, J 11.4 Hz), 4.80-4.88 (m, 1H), 3.81 (s, 3H), 2.24-2.28 (m, 1H),
25 1.74-1.86 (m, 1H).

¢) 2-(2-Methoxyphenyl)-6-(5-nitropyridin-2-yloxy)chroman-4-ol

2-(2-Methoxyphenyl)-6-(5-nitropyridin-2-yloxy)chroman-4-ol was prepared
30 as described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b)
starting from 2-(2-methoxyphenyl)chroman-4,6-diol. 'H NMR (400 MHz, ds-
DMSO) 8: 9.04 (d, 1H, J 2.9 Hz), 8.61 (dd, 1H, J 5.1, 2.9 Hz), 7.49 (dd, 1H, J 7.6,
1.7 Hz), 7.34 (dt, 1H, J 8.3, 7.5, 1.7 Hz), 7.24 (d, 1H, J 2.8 Hz), 7.22 (d, 1H, J 9.1
Hz), 7.07 (d, 1H, J 8.3 Hz), 7.03 (d, 1H, J 7.5 Hz), 7.01 (dd, 1H, J 8.7, 2.8 Hz), 6.88
35 (d, 1H,J 8.7 Hz), 5.62 (d, 1H, J 6.3 Hz), 5.52 (d, 1H, J 10.4 Hz), 4.93-4.99 (m, 1H),
3.84 (s, 3H), 2.30-2.35 (m, 1H), 1.85-1.94 (m, 1H).



1H), 2.66-2.71 (m 1H, 2.12-2.17 (m 1H), 1.94-2.00 (m 1H). 30 Exanple
101: N {6-[2-(3-Methoxyphenyl)chroman-6-yl oxy] pyridin-3-yl }acetam de N
{6-] 2- (3-wetdzmregshenyl ) chr oman- 6-yl oxy] pyri di n-3-yl } acet admdo2ms2135
prepared as described for
5-N -acetyl am no- 2- ( 2- phenyl chr oman- 6- gl oxy) pyr| dine in Exanple 27
starting from 6-[ 2-(3- Met hoxyphenyl )ch 6-yl oxy] pyridi n-3 WO 03/ 006452
PCT/ FI 02/ 00621 86 yl am ne (Exanple 100). H NVR (400 MHz, d6-DVBO) S:
10.04 (s, 1H), 8.27 (d, 1H, J 2.7 Hz), 8.01 (dd, I H J 8.9, 2.7 Hz), 7.32
ét 1I(-|d J 15.7, Ekathptz98: 7.02 (d, | H J 8.8 Hz), 7.00 (d, 1 H J 2.5 Hz),
92 1HJ 9 - : . 84-6.86 (m 3H),
5.09 (dd, 1H, 3685 3. : 4OEilH) 5 2.68-2.74
(m 1H), 214218(m 1H) 2.04 (s, 3H, 197202(m 1H). Exanple 102:

g g g NNEE Egiggﬂgh%qu)Aﬁm gyﬂgélhﬂﬁ%y%l)g% {2- %reirﬂoﬁ gl')élﬁ&ﬁaﬁ’cﬂﬂl whd prepared g

- repared as
descri béd fagdess: F‘% fos.5 23’(‘1291%1 e@M‘FEWHW“E?OQPgS&C)F ‘5&?8}% I\?q,aéég‘ﬁlﬂ e 1(b)
?Z g(r) ti R/Iqlz f rh 2((311&@11@8@11@%00 (3-aitfoppRdin - Foxly)ohroffaratpl Exa8pk) ) . ' H NMVR

4e (1o e g op2i, $ nytiaod g, Sisty B 8%y, a8y o by 2 3 1)

gz%3 HZ) 00- 7..96(ddmH3H].5, B69@)I7533(€M1H J8,.5,7.418 H2), 2405|z(91,,1I6J%8(r1d), I H J

, 5. Hy J 00
o, 5 72613 g% (&1251%37(?13@ 175}&3 4892(%1 H%Jés%%&ﬁ%)mﬁggﬁﬂﬁ _(m
6- ES AmOnopﬁ/?HG)rﬁE(ﬂl byl 8.6 t5h%3< bhHRY 65 H®o fﬁ(dl-l J 18¢ Hz), 5.01
6- (5- Am nopyr ) I d
desor i bed Rb D o By e e T Exarpl 6 26
using 138 ng 2-(3-net hoxyphenyl) 6- (5-ni tropyridi n-2-yl oxy) chr oman- 4- ol
(Exarrpl e 102) @edmple99y of Zn. 'H NMR (400 MHz, d6-DMBSO) 8: 7.52 (d, 1H,
J 3.0 Hz), 7.32( : 1H 87, 3.0 H),
7.01-7.04 (m 3 . , . -6.80 (m 1H), 6.76
(d, 1H15J 8.7 Hz) 6.71 (d, 1H, J 8.6 Hz), 5.54

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

6-Hydroxy-2-(3-methoxyphenyl)chroman-4-one was prepared as described for
6-hydroxy-2-(3-fluorophenyl)chroman-4-one in Example 9(a). The product was
20 recrystallised from ethanol. "H NMR (400 MHz, ds-DMSO) &: 9.42 (s, 1H), 7.33 (t,
1H,J 15.8, 8.3 Hz), 7.12 (d, 1H, J 3.0 Hz), 7.10 (s, 1H), 7.09 (d, 1H, J 8.3 Hz), 7.04
(dd, 1H, J 8.8, 3.0 Hz), 6.96 (d, 1H, 8.8 Hz), 6.93 (dd, 1H, J 8.0, 2.5 Hz), 5.52 (dd,
1H, J 12.9, 2.9 Hz), 3.77 (s, 3H), 3.17 (dd, 1H, J 16.9, 12.9 Hz), 2.77 (dd, 1H, J 16.9,
2.9 Hz).
25
b) 2-(3-methoxyphenyl)chroman-4,6-diol

2-(3-Methoxyphenyl)chroman-4,6-diol was prepared as described for 2-phe-
nylchroman-4,6-diol in Example 8(a) starting from 6-hydroxy-2-(3-methoxyphenyl)-
30  chroman-4-one. '"H NMR (400 MHz, ds-DMSO) &: 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
8.7,2.8Hz), 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).

35 ¢) 2-(3-Methoxyphenyl)chroman-6-ol



(d, 1H, J 6.5 Hz), 5.19 (d, 1H, J 10.6 Hz), 5.01 (s, 2H), 4.88-4.94 (m

1H), 3.78 (s, 3H), 2.27-2.32 (m 1H), 1.87-1.96 (m 1H). 30 Exanple 104: 6
(2- Phenyl wb, B/0dé4sy dr obenzol 1, 4] oxat hi i n- 6-yl oxy) pyri di n- 3-pdTaRTI @621
hydrochl ori de 6-(2-Phenyl -2, 3-di hydrobenzo

1, 4] oxat hi i n-6-yl oxy) pyridi n-3-ylam ne was 35 prepared as described for

5- ami no- 2- ( 2- phenyl chr onan- 6-yl oxy) pyr 88i ne in Exanple 26 starting from
5-nitro-2-(2-phenyl -2, 3-di hydr obenzo[ 1, 4] oxat hi i n- 6-yl oxy) pyri di ne WO

03/ 006452 PCT/ FI 02/ 00621 87 (Exanple 84). 6-(2-Phenyl -2, 3-di hydrobenzo]

1, 4] oxat hi i n- 6- Y- @XMEpkishicnylichydmm-6ol wasprepaet as desceibed fos 2dBHwdrechl ori de

A oo Rhd bl i Exge et %aéﬂlfoéf’{ﬂh- ctiliphe @ fipmfgl, %
Hz) 6 97 (46-dibol FH NMR @0pHz,a1ca3MBO) 51845 (9 180)77.28 t, 118, DSZd7d9H1)H J
8, 3 12 %défb 9§m 95[ 47 (JddFﬁHJJ%sti{zfd@%i §H3P8(3<1ﬂz) é-Si"((} 11312 9.6

, Y
- d| hydrében?z%ﬁ?.) 51%{ Hil) #-98- (9¢d>!‘i»)1r%§’|zgjﬂz)33§7l5l(éc3é‘{) 2%5 @% I’Lxﬁ
6- (2- Phenyl2 £2-2 368, 1M9lro0e 02 9 (b, LHY11.89xBON{thtif). yl oxy) pyridin-3 - yl]
acetam - de was prepared as described for
5-N -acetyl am no- 2- (2- phenyl chr oman- 6-yl oxy) - pyridine in Exanple 27
starting from 6-d 22D MetRo3phérty))drobmnzoyldxy]} ritopyiiding 15
yl oxy) pyridin-3-ylamne. 1H NW\R (400 MHz, CDC13) 8: 8.07-8.11 (m 2H) ,
7.40- 7.42 (m 4H), 7.36-7.39 (m 1H), 7.15 (br s, 1H), 6.94 ( 1H, J 8.8
Hz), 6.90 (d, 1R-[2-G Meglorewghenﬂ)@nan@w-yiomﬂ- igopyridine was prsna(r@fhas 1 H J

8.8, 2.8 Hz&escrﬁyea%ox(ﬂﬂltro]& k’h-pﬂe lcfﬁrorﬂmg dl%% if @dampid 1([3- tafting -
3.08 (dd, 1H, 13, 1. / 64(152D %-8 /0 621 88
dainms 1. c&ﬂmadﬁdgetb?xmmmcaroewrﬁ Ohs Mst)'a: §

1H, J 2.9 Hz), 8.60 (dd, 1H, J 9.1, 2.9 Hz), 732(t, 1H J157 7.9 Hz), 720(d lH J

9.1 Hz), 7.03 (d, 1H, J 8.4 Hz), 7.01 (s, 1H), 7.00 (d, 1H, ] 2.8 Hz), 6.96 (dd, 1H, J

15 87,2.8 Hz), 6.92 (d, 1H, J 8.7 Hz), 6.90 (dd, 1H, J 8.4, 2.6 Hz), 5.12 (dd, 1H, J 10.0,
2.3 Hz), 3.77 (s, 3H), 2.93-2.97 (m, 1H), 2.71-2.77 (m, 1H), 2.15-2.20 (m, 1H), 1.99-
2.05 (m, 1H).

Example 100:
20 6-[2-(3-Methoxyphenyl)chroman-6-vyloxy]pyridin-3-ylamine

6-[2-(3-Methoxyphenyl)chroman-6-yloxy]pyridin-3-ylamine was prepared as
described for 5-amino-2-(2-phenylchroman-6-yloxy)pyridine in Example 26 using
300 mg 2-[2-(3-methoxyphenyl)chroman-6-yloxy]-5-nitropyridine (Example 99(d))
25 and 1.0 g of Zn. "H NMR (400 MHz, d¢-DMSO) &: 7.51 (d, 1H, J 3.0 Hz), 7.31 (t,
1H, J 15.8, 7.9 Hz), 7.04 (dd, 1H, J 8.7, 3.0 Hz), 6.99-7.02 (m, 1H), 6.99 (d, 1H,J
2.6 Hz), 6.90 (dd, 1H, J 8.9, 2.6 Hz), 6.79-6.81 (m, 1H), 6.72-6.74 (m, 2H), 6.69 (d,
1H, J 8.9 Hz), 5.06 (dd, 1H, J 9.9, 2.2 Hz), 4.50 (s, 2H), 3.77 (s, 3H), 2.88-2.95 (m,
1H), 2.66-2.71 (m, 1H), 2.12-2.17 (m, 1H), 1.94-2.00 (m, 1H).
30
Example 101:
N-{6-[2-(3-Methoxyphenyl)chroman-6-yloxy]pyridin-3-yl} acetamide

N-{6-[2-(3-Methoxyphenyl)chroman-6-yloxy]pyridin-3-yl} acetamide was
35 prepared as described for 5-N’-acetylamino-2-(2-phenylchroman-6-yloxy)pyridine in
Example 27 starting from 6-[2-(3-Methoxyphenyl)chroman-6-yloxy]pyridin-3-



Z~Y 7" RL 5 wherein Xis -0-, -CH2- or -C(O-; Zis -CHRI9- or val ence
bond; Yis -CH2-, -C(O-, CHORO-, -CH NRL1IR12)-, -0-, -S-, -S(O- or
-S5(02) - pwomisdeelsthat in case Z is a valence bond, Y is n@®CTdi@qoedi0 t he
dashed line represents an optional double bond in which case Z is -CR9- and
Yis -CH, C(OR10)- or -C(NRI IR12)-; RlL is -(CH2)"NR4R7 or one of the
following groups: HN -R16 N CH --< J8®6"" R6 N RL5 R5 nisl-4, R2 and R3
are independently H, |ower alkyl, |ower alkoxy, -NO2, halogen, 15 -CF3,
-OH, -NHR8 or -COOH, R4 and R7 are independently H, |ower alkyl or |ower

hydr oxyal kyjlamin&fEsdatptt 100V NV 0400, MHEFS-DMSER) 0110-08Ns, 1R, 8.87 (2

20 Ro 1 5 HIE 1 Rcie): OLHe TR0 doelteh 7Reth tFbb Bae0s ! v BL Y
al kyl sul f orsy8 Hoy, 780yH, IHRUL. 5iibkt), /122 @y €Hj hele i) dedt (dd, M, J 8:3e2.5dHRy| or
acyl,  R13 ands B1E,2419), 50eqA8NHENd. . 21 ’Y), 39730,3H), 2.91-2.95 (m, 1H),

5 2.68-2.74 (m, 1H), 2.14-2.18 (m, 1H), 2.04 (s, 3H), 1.97-2.02 (m, 1H).

Example 102:
2-(3-Methoxyphenyl)-6-(5-nitropyridin-2-yloxy)chroman-4-ol

10 2-(3-Methoxyphenyl)-6-(5-nitropyridin-2-yloxy)chroman-4-ol was prepared
as described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b)
starting from 2-(3-methoxyphenyl)chroman-4,6-diol (Example 99(b)). "H NMR (400
MHz, ds-DMSO) &: 9.04 (d, 1H, J 2.9 Hz), 8.61 (dd, 1H, 9.1, 2.9 Hz), 7.34 (t, 1H, J
15.7,7.8 Hz), 7.25 (d, 1H, J 2.4 Hz), 7.22 (d, 1H, 9.1 Hz), 7.00-7.06 (m, 3H), 6.92

15  (dd, 1H,J 8.8, 2.4 Hz), 6.88 (d, 1H, J 8.8 Hz), 5.64 (d, 1H, J 6.4 Hz), 5.27 (d, 1H,J
10.7 Hz), 4.95-5.00 (m, 1H), 3.79 (s, 3H), 2.30-2.35 (m, 1H), 1.92-2.01 (m, 1H).

Example 103:
6-(5-Aminopyridin-2-vloxy)-2-(3-methoxyphenyl)chroman-4-ol

20
6-(5-Aminopyridin-2-yloxy)-2-(3-methoxyphenyl)chroman-4-ol was prepared

as described for 5-amino-2-(2-phenylchroman-6-yloxy)pyridine in Example 26 using
138 mg 2-(3-methoxyphenyl)-6-(5-nitropyridin-2-yloxy)chroman-4-ol (Example 102)
and 457 mg of Zn. 'H NMR (400 MHz, d¢-DMSO) &: 7.52 (d, 1H, ] 3.0 Hz), 7.32 (t,

25 1H,J15.7,7.8 Hz), 7.06 (dd, 1H, 8.7, 3.0 Hz), 7.01-7.04 (m, 3H), 6.91 (dd, 1H,J
8.6, 2.4 Hz), 6.78-6.80 (m, 1H), 6.76 (d, 1H, J 8.7 Hz), 6.71 (d, 1H, J 8.6 Hz), 5.54
(d, 1H,J 6.5 Hz), 5.19 (d, 1H, J 10.6 Hz), 5.01 (s, 2H), 4.88-4.94 (m, 1H), 3.78 (s,
3H), 2.27-2.32 (m, 1H), 1.87-1.96 (m, 1H).

30 Example 104:
6-(2-Phenyl-2,3-dihydrobenzo| 1,4]oxathiin-6-yloxy)pyridin-3-ylamine

hydrochloride

6-(2-Phenyl-2,3-dihydrobenzo[ 1,4]oxathiin-6-yloxy)pyridin-3-ylamine was
35  prepared as described for 5-amino-2-(2-phenylchroman-6-yloxy)pyridine in Example
26 starting from 5-nitro-2-(2-phenyl-2,3-dihydrobenzo[ 1,4]oxathiin-6-yloxy)pyridine



R14 and Ri g are independently H, acyl, alkylsulfonyl, C(S)NHRL7 or 5
C(ONHRL7, R15 is Hor NH2, R17 is Hor lower alkyl, R20is Hor acyl, and
phar maceuwiooslobgusaccept abl e salts and esters thereof. 10 PT/Hox@epound
according to claim1 having the structure R3 R2 ( x (Ib) zY/ O R
wherein R2, R3, X, Y and Rl is as defined above. 3. A compound according to
claim1 or 2, wherein Xis 0, and Z an®’Y 15 is -CH2-. 4. A conpound
according to any of clainms 1 or 2, wherein Xis 0, Zis -CH2 and Y is
CHOH. 20 5. A conpound according to any of clains 1 to 4, wherein RL is one

of the fol(Egahplg 84y, GU@PhehiN, 2,3 Rifyd)dbenzol N4RG athRhS-fox G)pyAdiacdrplamire

according to any .of cl ai. 1.to.5, i i - 5 WO
o5 Soouts sl pigerride Sé‘ﬁﬂﬁ%ﬁ'%@‘ ?@00'0@51?%%%23)& 3ot ,ﬁ{\ﬂﬁer ei n
R14 and R12.laHe), 78dddénidBtd.9; 2. Hizadyl- b4 antdH)s ti3f ord (m,8 H)A6 88 khound
Coroung ol Tyl A, S K i O [0 SR8 08 20 2

conpound accor 0 ang 0 0 wherein R5'1S or_ [ ower
al koxy. 5 Hz),5.20(dd, 1H,79.6,1.9 Hz), 3.30 (dd, 1H, 13.2, 9.6 Hz), 3.12 (dd, 1H, 13.2, 1.9
Hz).
Example 105:
N-[6-(2-Phenyl-2,3-dihydrobenzo[ 1.4]oxathiin-6-yloxy)pyridin-3-yl]acet-
10  amide

N-[6-(2-Phenyl-2,3-dihydrobenzo[ 1,4]oxathiin-6-yloxy)pyridin-3-yl]acetami-
de was prepared as described for 5-N’-acetylamino-2-(2-phenylchroman-6-yloxy)-
pyridine in Example 27 starting from 6-(2-phenyl-2,3-dihydrobenzo[1,4]oxathiin-6-

15  yloxy)pyridin-3-ylamine. 'H NMR (400 MHz, CDCl;) 8: 8.07-8.11 (m, 2H), 7.40-
7.42 (m, 4H), 7.36-7.39 (m, 1H), 7.15 (br s, 1H), 6.94 (d, 1H, J 8.8 Hz), 6.90 (d, 1H,
J 2.8 Hz), 6.88 (d, 1H, J 9.1 Hz), 6.78 (dd, 1H, J 8.8, 2.8 Hz), 5.17 (dd, 1H,J 9.6, 1.9
Hz), 3.28 (dd, 1H, 13.2, 9.6 Hz), 3.08 (dd, 1H, 13.2, 1.9 Hz), 2.19 (s, 3H).



10. A compound according to any of clains 1 to 9, wherein R2 and R3 are 10
i ndependently H or hal ogen. 11. A conpound according to claim 10, wherein
hal ogen i wOfd3wesedsme. 12. A conpound according to any of @cairme/detio 11,
wherein n = 2. 15 13. A compound according to any of clainms 1 to 12,
wherein R4 and R7 are nethyl. 14. A pharmaceutical conposition conprising
a conpound of claiml1 20 together w t88 a phar maceutical |y acceptabl e
carrier. 15. A nethod for inhibiting Na+/ Ca2+ exchange nmechanismin a cell,
conprising adm nistering to a subject in need thereof a therapeutically
effective anou@ajek a conpound of claiml. 25 16. A nethod for treating
arrhythm as, conprising admnistering to a subject in need thereof a
t herapeutically effective amount of a compound of claiml.

1. Compounds of formula (I):

X ()]

5 wherein

X is -O-, -CH;- or -C(O)-;
Z is -CHRy- or valence bond,
Y is -CH;-, -C(0O)-, CH(OR0)-, -CH(NR 1R 2 )-, -O-, -S-~, -S(O)- or —S(Os)-
provided that in case Z is a valence bond, Y is not C(O),

10 the dashed line represents an optional double bond in which case Z is -CRo-

and Y is -CH-, C(OR)- or -C(NR1R12)-;

R; is -(CH,),NR4R7 or one of the following groups:

T
H
N | Ny
— CH;—X j R
2 \N _ 6
Ris Rs

nis1-4,

R, and R; are independently H, lower alkyl, lower alkoxy, -NO,, halogen,
15  -CF3, -OH, -NHR; or -COOH,

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

Rsis H, lower alkoxy, -CF3, -NH; or -CN,

R6 is -NOz ’ -NR14R19, -CF3 or

o)
Ris
—N
Rig
0

Rg and R4 are independently H or acyl,
20 Ry is H or lower alkyl,
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Ry is H, alkylsulfonyl or acyl;

Ri; and Ry; are independently H, lower alkyl or acyl,

Rz and R, are independently H or -ORo,

Ri4 and Ryg are independently H, acyl, alkylsulfonyl, C(S)NHR;; or

5 C(O)NHR;,
Risis H or NH,,
R71s H or lower alkyl,
Ry is H or acyl,
and pharmaceutically acceptable salts and esters thereof.
10

2. A compound according to claim 1 having the structure

Re X (Ib)

Y O
wherein R,, R3, X, Y and R) is as defined above.

/R1

3. A compound according to claim 1 or 2, wherein X is O, and Z and Y
15 is -CH,-.

4. A compound according to any of claims 1 or 2, wherein X is O, Z is -CH;

and Y is CHOH.
20 5. A compound according to any of claims 1 to 4, wherein R, is one of the
following groups:
HN/ Ryg
N
| -
/ (5]
R15 R5

6. A compound according to any of claims 1 to 5, wherein R is NO; or
-NR14R9.
25



10

15

20

25
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7. A compound according to claim 6, wherein R4 and Ry are independently
H, acyl or alkylsulfonyl.

8. A compound according to any of claims 1 to 7, wherein R;s and Ry¢ is H.

9. A compound according to any of claims 1 to 8, wherein Rs is H or lower

alkoxy.

10. A compound according to any of claims 1 to 9, wherein R; and R; are
independently H or halogen.

11. A compound according to claim 10, wherein halogen is fluorine.
12. A compound according to any of claims 1 to 11, whereinn = 2.

13. A compound according to any of claims 1 to 12, wherein R4 and R; are
methyl.

14. A pharmaceutical composition comprising a compound of claim 1

together with a pharmaceutically acceptable carrier.

15. A method for inhibiting Na'/Ca®* exchange mechanism in a cell,
comprising administering to a subject in need thereof a therapeutically effective

amount of a compound of claim 1.

16. A method for treating arrhythmias, comprising administering to a subject

in need thereof a therapeutically effective amount of a compound of claim 1.



