20 DEC 2005 WD 03/006452 PCT/ FI 02/ 00621 1 New conpounds, which are potent
I nhi bitors of Na+/ Ca2+ exchange nechani sm and are usefu Oi[ﬂE(.I e t r eat ment
of arrhythm as 5 Technical field The present invention r ew

t her apeu@W49%+3ct i ve conpounds and pharmaceutical |y acc ﬁiﬁ 02'2 alts and
esters thereof. The invention also rellat es to pharmaceutical conpositions
cont ai ni ng these conpounds as active ingredients. The 10 conpounds of the

i nvention are potent inhibitors of Na+/ Ca2+ exchange nechani sm Background
of the Newesumpounds,wWhizh areqrodentdnhibitormotia’ /SCafiexchange mechanismsat t
mechani gresugdfal inrthe ti¢atmemtof arhgthmiasent rati on of sodi um and cal ci um i ons
in the cells. Conpounds which selectively 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 20 di seasgs,and, in.the protection of cells during thronbol ytic

t her apy’, angi o;f ngﬁegg/pass operation of coronary artery or organ

transpl antati on and arrhythm as. Conpounds capabl e of inhibiting Nat/ C2+

A t . : . ot O
57109306, " £p 0B RER ey REa R naR e lyfislly bl Pt Bl co ) TT0 T
of the i nveharnageuticallyascensable salts 2nd estersithrareofc Thgipyeniionalsorrslatasta, (1) are

particul arly Aote8ftal cafpbsibi dontainifg tHide ¢ dnipbhn@x 5\ RAYE inpesdiaitd. Theand ar e
parti cul arl}y ugég?lfjll icn,Fhe, treat nen WO 03/006452 2 2 0
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structure represented by fornmula (1): (I)
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 heart‘diseases, 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.
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OR wherein 5 Xis -0-, -CH2- or -C(O-; Zis -CHR9- or val ence bond; Y
is -CH2-, -C(O-, CHORIO-, -CH(NRL IR12 )-, -0-, -S-, -S((20 paC 200§02) -
provi ded t WO BMbed2e Z is a val ence bond, Y is not C(O; therdaeiRe; 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)"NR4R7 or one of the follow ng
groups: HNC Ris H N- CHZ---< JJ nisi-2, R2 and R3 are independently H,

| ower al kyl, |ower al koxy, -NO2, halogen, -CF3, -OH, -NHR8 or -COOH, 15 R4
and R7 are independently H, |ower alkyl or |ower hydroxyal kyl, R5 is H,

| ower al koxy, - CFBhe edirpounls ofthe pfaferit SnvelMi®h havdRlsfiRé@re reg':egexﬁéd and R16
are |ndependfo%l}/ or acyl, RO is Hor lower alkyl, 200Rio is '
al kyl sul fony?  or "da WD 03/ 006452 3 2 0 DEC 2006 PCT/Fl 02/00621 R | and

R12 are |ndependently H, lower alkyl or acyl, R13 and R18 are
I ndependently H or -CRZO R34 and R19 are mdependently H, acyl,
al kyl sul fonyl , C(S)NHRI sor C(ONHRL7, 5 RRSis Hor NH2, R17 is H or

| ower al kyl,
wherein

5 X is -O-, -CH,- or -C(0)-;
Z is -CHRg- or valence bond;
Y is -CH;-, -C(0)-, CH(OR1)-, -CH(NR 1R,z )-, -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 -CRg-
10  and Y is -CH-, C(OR0)- or -C(NR;R;3 )-;
R is -(CH2)sNR4R; or one of the following groups:
N~ Rie

e X0, O

nisl-4,
R; and R; are independently H, lower alkyl, lower alkoxy, -NO,, halogen,
-CF3, -OH, -NHRg or -COOH,
15 R4 and R are independently H, lower alkyl or lower hydroxyalkyl,
Rsis H, lower alkoxy, -CF3, -NH, or -CN,
R6 is -NOz s -NR14R|9, -CF3 or

Rs and Ry¢ are independently H or acyl,
Ry is H or lower alkyl,
20 Ry is H, alkylsulfonyl or acyl;



R20 is H or acyl, and pharmaceutically acceptable salts and esters thereof.
10 In one class of preferred conpounds and pharnaceuti cal | G 5ee | e
salts and §st;?£(s4_ her eof are conpounds of fornula R3 V‘hergcﬂ‘%m%r R3,
X, Y and 2V 3% %ef i ned above. In another class of 15 preferre
conpounds and pharmaceutically acceptable salts and esters thereof are
conpounds of formula (I), wherein Xis & and Z and Y is -CH2-. |n another

class of preferred conmpounds and pharnaceutically acceptable salts and
esters thereof are conpounds of fornula (1), wherein Xis 0, and Z is

-CH2- and Y is CHOH. I n one subgc of ferrgqd conpounds and
phar maceut i cal | yRac Q&Feemggﬂ’ °“t!¥§§’sl8gfﬁ%ﬁt(ﬁ§§@bf are conpounds of
Bg/r g\CJ)IESZlS(Zl?DC\_/I\_//hIe:Ir m,?gngilsarAfedndemdemb'HoHQﬂufong groups .21 DEC 2005d WO

. r ?N‘HRQ npounds are
conmpounds, wher ein? ?me-lmaégﬁﬂ’ﬁg%ﬁ?nugégg’oﬁg of t-fn&(s) subcl ass R14
and R19 are GQ(@NPRgently H, acyl or alkylsulfonyl, R15 and R16 is
preferablsy H andlﬂ:{’isi}?omﬁ, | ower al koxy. 5 In one subclass of preferred
conpound$S are conpounds, erein R2 and R3 are independently H or hal ogen.
Fluorine is the ﬁeﬁéﬁ%@“’ﬁéﬁ%ﬁn. In one class of preferred conpounds are
conpounds Wlnerei 'RzgiszHaradW,hand R7 areI preferably nmethyl. 10 The present g
invention al so proyides a maceutjcal, co it onprising a compoun
of formula (1) t&@é?ﬁ%ﬁna\ﬁf‘ﬁ‘r‘ia B‘Ffﬁ?tﬁhﬁéﬂlﬁ %@Ipq%)?/e&%tlgg{eég'abl e carrier. The
present invention further provides a nethod for inhibiting Na+/Ca2 15
exchange nechanismin a cell, conprising admnistering to a subject in need

t her eof 10a therapeutically effective ampunt_ of a comnpqund of foraa{lul a (1).
The present i nveilhioneclssafipeeferedcompaings and phagmacsut B\P&ﬁ?ﬂtiﬁe ¥r 1 oad of

Ca2+ ions i%ﬁ%Hch’mgr?HP&isé&ﬂgoﬁﬂﬁio!‘i’ﬁrﬁlé ng to a subject in need thereof a
y e

20 t herapeutica ective anount of a conpound of formula (1).
R;
Rz‘@,xm (1b)
77 ~ R
Y 0 1

wherein Ry, Rz, R3, 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 (T) wherein R, is one of the following

groups

R
HNT N



The present invention further provides a nethod for treating arrhythm as,
conprising admnistering to a subject in need thereof a thergpegc 206!y -
effective womambess2 a conpound of forrmula (1). 25 Brief deyefriHidderof the
drawings FIG 1 shows the antiarrhythm c effects of the conmpound of Exanple
27 on ouabain-induced aftercontractions in guinea-pig isolated papillary
muscles. 30 FIG 2 shows the antiarrhythdic effects of the conpound of
Exanpl e 67 on ouabai n-induced aftercontractions in guinea-pig isolated
papillary nmuscles. 35 WD 03/006452 5 Detailed description of the invention
20 DEC 2005 PCT/ fh GRdRA4HcIHi fGRUIIAMEpRinds e bSOy Kehdln RS i epar ed

from correspondi n epol . derivatives, (|1 wherein R2, , and Y are
t he sane as d@gi ﬁg?ﬁglbﬁiﬂem A$Y08P 9 @‘WH& AR D asendenendepiiyd, acyl
wherei n f or mgt alkylsh)fonyd, RiRhe R, piseeeferablyM afd R ibH or RRr Bkoxy>, R6, R7, Ris
and RI6 are the sanme as defined above, and Hal neans hal ogen. 10 Conpounds
of fornmula (11) can be reacted with 1-chloro-2-nitrobenzene derivatives to
resul t in5nitroph&monegsubolapsafiptefefraddampuundare cotmpoimdsywhsrdindRpeand-Rit i on

gi ves phenyl gm: | ' NI 1T Yol L oxy derivatives (12)
are obtai neg][pﬁgg?%gg%n:{?n}gggm ?léé%) Eﬁ?ﬁ%ﬁ%ﬁégﬁ‘{efeg‘lﬁ??‘%ﬁéﬁ@ 15 2- Oxynet hyl

I m dazol i ne derivatives (14) can be synthesised from phenol derivatives

(11) via cyano nmetfiyhe aaﬂw%&&%edd@hiﬁ&dﬁ:&%ﬁ%ﬁ@%%ﬂﬁ%ﬁg%y)

by a known net hod . d. d. Chem 1994, 37(
derivatives E’f@reggagl)g‘l?ﬁ'i‘%ed via correspondi ng hal oal koxy derivatives (15)
by reactgon with sodium azide. Azides (16) are converted to amnes (17) by
L brai aad by The PRSI hVERS: aSs hidvilies B haMaBRNE Spotiion tBmpising

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 (J).

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



direct reactions of phenols of fornmula (11) with 2-(dinethylam no) et hyl

chloride. The reduction of nitropyridi
e pyridines (22) followed '
rzrgs%atlon etc. produces conpounds of formul a)(24) as sﬁgz@ s
o 03/ 008493064523 CCO 3 Ar RLS- " -R5 RI5" v “R5 RI5' yE'T 2 ? "Ra’
, K A"O-\N ,R4 CI/~~N-R7 Ar-OH Il R) (7 18 ( ) RS ,o0.COHal -

A (15) (13) A'O~n N3 (16) Ar' 0 (17) 1 N H2

10

15

20

25

Detailed description of the invention

The compounds of the invention can be prepared from corresponding phenol
derivatives (1), wherein Ry, R, X, Z and Y are the same as defined above.

X (1

The syntheses are shown in Scheme 1, wherein formula (II) is abbreviated as
Ar-OH (II), and R4, Rs, R, Rz, R;s and Ry are the same as defined above, and Hal

means halogen.

Ry

R,

Compounds of formula (IT) 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.

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 (¢.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
with triphenylamine. 2-(Dimethylamino)ethoxy derivatives (18) are obtained by
direct reactions of phenols of formula (I) 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.

Ar ~O~-N



2 0 DEC 2003 PCTI F102/ 00621 HN, R16 (11 b) 1) HCl 2) diethylam ne (14) (11)
O.N+.0 HR6 SCHEME 1. 2 0 DEC 2005 WD 03/006452 PCT/ FI 02/ QUBpgc Angs0O 5
Ar-0O Ar-O SUPERMIGAS2 H2 NH R14 (24) As shown in the fol |l ow pgTStR2@m08213,
wherein R2 and R3 are the sane as defined above, 6- and 7-hydroxyfl avane
derivatives (2) are obtained fromcorres- ponding flavanones (1) by

Cl emmensen reduction. 6- and 7-hydroxyfl 8vanones (1) are commercially
avai l abl e or can be synthesised by nmethods described in the 10 literature,
e.g. J. Og Chem, 1960, 25, 1247-9 and J. Og. Chem, 1958, 23, 1159-61
or as descri bed at ehy" in Schene 5. (2) SCHEME 3. 15 The follow n ’ chene 4,
wherein R2 and R3¥gf€ the sane as defi negigbove, describes tidy t hesi s

of 2- phenyl |n an-5%-ols (9). Condens6t| o] ofp ani sal dehydeo
>Ar
R15 R5

(10) (11) (11b)

KOH, Ki
R6
Cl R7 cl N

Ar/o\/\l?l"u - Ar—OH - ~ re
Cs,CO |
(18) R7 200, (1) A,\O . =
Cl (12)
Hal/(/\)n\Hal \—-——_—_N
Cs,CO,4 Cs,CO,

Ar/O\(\/)n/HaI Ar/o\///
(15) (13)

1) HCI
NaN; 2) diethylamine

SCHEME 1.



(3) with substituted phenyl acetic acid (4) gives m xture of cis-and
trans-isomers of the corresponding acrylic acid (5). Afterg Wé ation
and *i'ntranol ecul ar Friedel- 20 Crafts reaction carbonyl fu ’ m of
1-i ndanoneWQ ®y006¥ be reduced by C enmensen reduction. Finally nethoxy

i ndane (8) is refluxed in concentrated hydrobromc acid to obtain 2-phenyl
i ndan-5-ols (9). (22) (23) N Reduction |O 0 WD 03/006452 8 2 0 DEC 2005
PCT/ FI 02/ 00621 R3 1) SOCI2 CH3 0O 2) AICI3, CH2C2 R3 (7) (8) SCHEME 4 HO
(6) (9) 5 6-Hydroxyflavanone derivatives can be synthesised as shown in
Schenme 5. 2',5 Dhydroxyacetophenone r corresponding 4propi ophenone is

condensed vmth ri ate benzal de/h"y resulting in"a ™M xture of desired
6- hydroxyflavanone (36 nd ﬁggu&,gﬁresp ng chal cone N The chal cone
can be cyclised to fl —WO-034006452 RB—6—GTha
;O —/"NH, =/NH
R14
(22) (23) (24)
SCHEME 2.
5

As shown in the following Scheme 3, wherein R, and R; 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.

@ OH Clemmensen O OH
o ' o)

R2
h (1) (2)

SCHEME 3.

15
The following Scheme 4, wherein R; and R; 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  Crafis 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).



OH R9 (35) 2 0 DEC 2005 PCT/ FI02/00621 (36) SCHEME 5 5
2- Phenyl chroman- 4, 6-di ol derivatives (37) are obtained fromﬂ:Q)rDEQSMdl ng
6- hydr oxyf IVOa0eEs2 (36) by reduction as shown in Schene 6. pEirasrR/00én!
derivati- ves can be reduced further into 6-hydroxyflavanes (38). OH OH 10
SCHEME 6 As shown in the follow ng Schene 7, the 4-am no-2-phenyl chromanol
15 derivatives (19) can be synthesised f8om corresponding flavanones (1)
vi a hydroxy-2 WO 03/006452 2 0 DEC 2005 PCT/FI 02/00621 10
phenyl chr oman- 4-one oxi mes (20). Reduction of oxinme derivative gives
4- am no- 2- phenyl ch manol s 1) which & nqﬂe al kyl ated or acyl ated by

3

common net hods. 4- droxy 2- " Y ' derlvatlves can be treated by
simlar nethods. 50 (1R3 ! 793 €% QAYR fol | owi ng Schene
8, wherein R2 and R3 t he sare f| ned : descriges the

synt hesi s of 7-hydrox 0 d:ﬁv
(3) O Ac,0, TEA

Qf ia¢ans (30).
T

H,, Pd/C
CH,
1) SOCl, o
O’ 2) AICl;, CH,C,
Clemmensen
G
R3 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.



Acyl ation of 3-nethoxyphenol w th substituted phenyl acetic acids gives the
corres- pondi ng 2-hydroxydeoxybenzoins (27) which can be cygg ipgedom th
triethyl orﬁ,g-m;ogg_ggt e to yield isoflavones (28). Deprotectigmbiboc21
hydr obrom ¢ ‘acid and catal ytic 15 hydrogenati on gives 7-hydroxyi sofl avans
(30). WD 03/006452 11 OH R2 piperidine CH(CEt)3 pyridine HBr Pd/C H2 HO
EtOH R2 SCHEME 8. 2 0 DEC 2005 PCT/F[ 0200621 R2 5 The follow ng Scherme 9
descri bes 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-di hydrobenzo[ 1, 4] oxathiin-6-ol (34). (27) WO
03/006452 12 OHHO' v 'S (31) H+ Anmberlyst 15 0

A .

O Na

R2 | o
)I\ . R O R9
R3 o' NHy o ~ OH R2 o
0 ) CF 1 - )
R9 OH R3 HO R3
(35) (36)
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).
0 OH
RS9 OH R9 OH
R2 O BH-THF  R2 O
o —_— 0]
® (37)
R3 (36) R3
Et,SiH, TFA
RS OH
e LI
(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-



HOB ~ ~S' (34) SCHEME 9. (32) HO R3 10 DEC 2005 PCT/ F[ 02/98621 33)
.:."R3 R2 5 The follow ng Schene 10 describes the synthesi s€8fDEC

6- phenyl - 5M0 #3/@64322t r ahydr o- napht hal en-2-0l (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-one (189) which after denethyl ation | eads
to the phenolic conpound (40). 10 K, CO Pd(OAc)2 / t-BuOK 30 R3 toluene
(39 HO (41) HO (40 SCHEME 10 E SIH TA 2 0 DEC 2005 11 WD 03/006452

PCT/ FI 02/ 006ghkny1dhrbifant £bhO¥tings 80) R&uttidn of WHRE Bbfivdnive 3Rds Knfh&2t he sane

defi ned
as detine ap céK)‘?Tchromanols (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
G OH A O OH
5 N e
HO
Ticl,,
NaBH,
R2 R2
R3 O (o)
~ 19 (21)
R12’N R11 (19) NH,
SCHEME 7
10 The following Scheme 8, wherein R, and Rj 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).



descri bes the synthesis of 2,3-dihydro-2-pheny|-benzo[1,4]dioxin 6-o0l s
(45). After protecting hydroxyl groups of 2,5-dihydroxyac this
ket one rearran& wi th peracids and gives a phenol after %&ﬂf 1y Ly The
phenol is VOIHESE with a 5 hal oketone and after reduction a renoval of
protection groups the hydroxyphenol (44) is cyclised to a
2,3-dihydro-2-pheny|-benzo[1,4]-dioxin-pToI (45). WD 03/006452 14 OH RX HO'
RO (42) OH (44) OR OR H NaOH NaBH4 Anberlyst 15 SCHEME 11 2 0 DEC 2005
PCT/ F102/ 00621 OR HO_ _-z- -OR RO CH (45) OH 5 WD 03/006452 15 2 0 DEC 2005
PCT/ F1 02/ 00621 Salts and est§5ﬁ of the compounds, when applicable, my be

prepared by
0] OH
© (ér L

R2
(25) (26) 0 -
piperidine (27)
CH(OEt),
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
cpoxide 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).



known met hods. Physi ol ogically acceptable salts are useful as active

medi caments. Exanples are the salts with inorganic aci ds &0Qgcas L
hydr ochl wo e/m64d, hydrobromic acid or nitric acid, and ?@’l‘ﬁ?ﬁn%‘ﬁ%? organic
aci ds such as net hanesulfonic acid, citric 5 acid or tartaric acid.
Physi ol ogi cal |y acceptable esters are al so useful as active nedicanents.
Exanpl es are the esters with aliphatigor aromatic acids such as acetic
acid or with aliphatic or aromatic al cohols. The term "al kyl" as enpl oyed
herein by itself or as part of another group 10 includes both straight,
branched and cyclized chain radical sgof up to 18 carbon atons, preferably
1 to 7 carbon atons, nos r ef er abl to 4 carbon ato e term"| ower

al kyl " as enpl oyedchigRefnn by 2 or #CPart of bup i ncl udes
straight, branchef d cycRRY hai n radi cal s to 7, preferably 1 to
4, nost preferMpy P01 >g2 carBaam atons. SpegydhtT S t he al kyl
and | ower al kyl residues, reBpective 15 |y, are nethyl, et o epyl |

$€| ohexyl ,

i sopropyl, butyl, t &30, butyl, petyl, cycl opentyl, hééyl,
octyl, decyl and dodecyl including the various branch chai n ifSoners
thereof. The term "al koxy" as enployed herein by itself or as part of

anot her group 20 includes an al kyl group agR®fined above |linked to an
oxygen atom The term "acyl" as enpl oyed It €] y itself or as part of
anot her group refers H+« an al kyl gar gnyl gl Kenyl car bonyl group, the

al kyl and al kenyl gg?qp§‘ﬁﬁing dekyned . 25 Conpounds of the

i nvention nmay be a PATYERr ed t£ a joatipnt in therapeuti- cally effective
anounts whi ch range usual | y HO"om~&botg” 0. 05 (34) 200 ng, preferably 0.1 to
100 ng, nore preferably 0.5 to SO’éﬁhﬂﬁg day dependi ng on the age, weight,
condition of the patient, adni ni st¥ Poute and the Na /Ca2+ exchange

i nhi bitor 30 used. The conpounds 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 conmbination wth suitable pharmaceutical excipients

in thé form of Theafollewing Sphamel10slesaribps tHeesynthesisi pp6-phemylises;7,8enul si ons,
! . . . ! ? o
Conbos 1 orears bl 852, RO RRAL-RSA Ro e ek 2rpeniten-, |
evi dent thane @9)-Rd-eatplyzedaraniasion of Sanetboxy |-tetedlobeogivesGmietigngd-ent s,
di Sper si GihehPIC3/4AhydREI2PChpRitAlen- ROk @?g%hgagfggéﬂ%ﬂaﬁgﬂ‘%%?ﬁ%g’ wetting

conpounds .and. ot her i redients nornm
P phenolic compoung%48).
10

0
R2 Pd(OAc), /
+ 1-BuQK 3
~ B R3  toluene

(o} o

R2 R2
O Et,SIH Q @
TFA
3 — JJ
HO HO
(41) (40

SCHEME 10



16 2 0 DEC 2005 PCT/ FI 02/ 00621 used in this field of technol ogy may be
al so used. The conpositions containing the active conpound iven
enterally or parenterally, the oral route being the prefer %{jaﬁ%ggmﬁghe
contents ofw®h¥0%di2 ve conpound in the conposition is from
100 % preferably fromabout 0.5 to about 20 % per weight of the total
conposi tion. EXPERI MENTS The effects of ,the conpounds of the invention Were
tested on ouabai n-i nduced 10 arrhythm & .in guinea-pig papillary mnuscles.
Met hods Qui nea-pig papillary nuscles were nounted into horizontal nuscle
cuvette. A 15 hook connected to force transducer S attac&gtﬁ‘tob nmtzher
end of the nuscl eThévotlowingBchpae £t Dowhkeraiarks aéf‘@étaF sape asdehiped with
field stinmul t| OE?svthg o‘f“Q‘l‘é olwrg_@ilhy&gmyl -Bagbi4gdioXin-6dis (46). difieon was

mu

used for sup re tions. .,The ¢ he Tyrode
sol ution \NaSptoIlm:tmgh}'@WYkngum’P £3 %ﬁ g%cetmgng(&@%@% r‘@&@?eé Cad 2 x
2H20 2, NaH ﬁ&{b] fteraydrobydisgThe phanol 5. COﬁﬂ@SWdeé sol ution

was gassed car e % 02 rofrent s
were carr$ edhaieketaecg%%e Egﬂ‘iﬁos\aﬂ JFF%%% gﬁrgfe%{lon %uﬁ& h?dr ensions with
Action Pot entiglis eyetlsddao@e2 Balitsydre 2ephenydbenzafi (tkdlv@mrﬁ Od) 4% sion Ltd,
Finland). 25| nh| bition of ouabain-induced arrhythm as Quabain by bl OCkI ng
of sodi um pot assi um ATPase i ncrease intracellular sodiumwhich is changed
for calciumvia NCX. Increased intracellular calciumis Jleading to

overl oad of sarcoplasmc reticulum (SR) and spontaneous cal ciumrel ease 30
from SR i nduci ng del ayed afterpol ari zati ons (DADs). Equival ence for DADs in
force signal is aftercontractions (ACs) which are seen as spont aneous
twitches after the pacing controlled twitch. The conpounds of the

i nvention del ayed appearance and decreased anplitude 35 of
aftercontractions. As shown in Figure 1, the title conpound of Exanple 27,
at 30 Mconcentration, del ayed appearance [38 7.5 mn vs vehicle: 25 8.9
mn (nmean 2 0 DEC 2005



WO 03/ 006452 PCT/ FI 02/00621 17 SD), p=0.013, n=5] and decreased nmaxi mum
anplitude of aftercontractions #1 (74 16 ng vs vehicle: 193 ppd

p=0. 008, OwowswiAMOVA fol l owed by LSD;, n=5). As shown in 'l_ibg‘Hfl& 621t he
title conpound of Exanple 67, at 10 M decreased naxinmum arrplltucle of
aftercontractions #1 (88 20 ng vs vehicle: 143 54 ng, 5 p=0.027, n=5).
EXAMPLES: 10 Exanple 1: 5-Ntro-2-(2-phetyl chroman-6- | oxYpvridi ne a)

2- phenyl chroman-6-0l 15 Zinc (5,4 g, 83,2 nmol), nercury (I1) chloride (340
ng), concentrated hydrogen chloride (0,2 nml) and water were m xed at room
tenperature for 15 mnutes and the m xture was decanted.

6- Hydr oxyfl avanone (1,0 g) was added as a suspension in a m xture of
acetic acid (25 m), concentrated hydrogen chloride (5,2 nl) and water (2
m). The reaction nfxture was refluxed for 1 % ho§fs. After cooling 20
into room tenperatu gOHeacti on nRXture was fi : DR
was extracted wth e acet are——The comb™ed orga ayers were washed
wi th saturated : Ol ution, then with water atd i
2- phenyl chr oman- 6- ol was purified by col um chromat ography using

hept ane- et hyl acetate (2:1) as an eluant. NVR (400 MHz, d6-DVBO) 8:
8.78 (s, 1H), 7.43-7.31 (m 5H), 6. (d 51 H J 8.6 Hz) 6.51 (dd, | H,
J 8.6, 2.9 Hz), 6.48 (d, | H J 2. d , 4.98 (dd, I H J, 9.9, 2.2 Hz),
2.89 (ddd, 1H J -16.7, 11.3, 6.1 , 2.63 (ddd, 1H, J -16.7, 5.5, 3.3 Hz)
210 ( m1 H, 1.94 (m I H. b -Ni tro-2-(2-phenyl chroman-6-yl oxy) pyri di ne
30 Potassium fluoride (225 ng¥ was added into a solution of

2- phenyl chroman- 6-ol (300 ng) in dry DM (3 m). After stirring the

resul ting m xtur ﬂBr 30 minutes 2-chl or ¢4d-nit rqegri dine (195 np)
was added. The refcti ixture was NAQHred for a f 5t 6'/: hours at
120C. After cooli roomterrperature T°M 35 I—R| tion was added and
the m xture was extracted with ethyl acetate. The ¢onbi ned organi c | ayers
were washed with water then with saturfgated NaCl-solution and dried with

Na2SO4. 5-Nitro-2-(2-phenyl chromg By - i di ne was
R3
OH
o) o] OR
- ) @i 1y
R2 RO R2 RO
(42) (43)
H,, Pd/C
OH o OH
© OH Amberlyst 15 U
R3 — o
R3
R2 HO
R2
(44) (45)
SCHEME 11



2 0 DEC 2005 WD 03/006452 PCT/ FI 02/ 00621 18 recrystallised from acetone-
2-propanol (1:5). 1H NWR (400 WMHz, d6-DVMSO) 8: 9.00 (d, 1H 20 pECoams),
8.60 (dd, WDoJ@42 2.9 Hz), 7.47-7.32 (m 5H), 7.20 (d, 1pctao20021Hz) .
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 111), 2.02 (m
1H). 5 Exanple 2: D nethyl 12-(2-phenyl chfoonan-6 yl oxy) et hyl ) am ne Cesi um
carbonate (230 ng) and an excess of 2-(dinethylam no)ethyl chloride 10 in
ethyl acetate were added into a solution of 2-phenyl chroman-6-ol (150 np)

in acetonitrile (§alt§1ahd eStBR dfﬁdoh%uﬂa§<WE@amﬁ:aslefmwB&| fearedBy M nut es.
After rem)w]?rﬂ) t he sg g‘snt sl lzyrem dﬁlﬁ éﬁ ef@ |n vvas\éer and
extracted wi “@'t'ﬁﬁho § e RIRIOBIFRYY aGCERIBPIG S(ﬂragf'ﬁ 3 gyesmedicaments hed wit h
wat er and t hExamvplesars shesaits edthNadiganie atids$ sugh aahgldrdchlmdc acid hydedéMic The
dlrrethyI(Z( stallsedfrom
hept ane. Wﬁ# ﬁ@%@éﬁﬁﬁégg%mﬁg aﬁ@m{%ﬁlﬂ%ﬁﬂgﬁlﬁ%}' CRHe (m 3H),
5.03 (dd,5 1mc1<11011tertmc ai¢ Rhyyiologicay acceptable e3teds aye pisy psefpl azacﬁ'chjd 1H, J
-16.7, 10.9, 2H) J
59 Hz) 2 19 ?dmgmlﬁlm’jll (L)e{s?ﬁjéibhe l_é'ders%mﬂxlﬁlgﬂaﬁléo?aroﬁaﬁc b4ds subh 28adetic

5- Met hoxy- 2-4cud l’lreh#leﬁaatoaw lFél@ﬂ"@lﬁenyl am ne hydrochl ori de a)

6- (4- Met hoxy- 2- nltrophenoxy) 2- phenyl chroman 25 The 2- phenyl chr oman- 6- ol
(500 nmg) and 1-chloro-4. OXY- obe zen 390 re dissolved in
DVSO (10 m). Pot a%<dfihn b %lfaé Yé‘ﬁéfmé d‘ﬁ? GRTA¥P (520 ny)
wer e addred dndudésdmtlesttdlghtnlg-amhetlland!cy@lrzed;chmm eadicals ATQP to fl @ carbomatas, Af t er

ool ing | RSB £ J b hols HLSRALAN £2Pedhdn A0 i AE] Al £

di chl or onet vvere was
30 neutral aabkylt ascemployed lymmrbatxtedf V2P i pastcnfunothnr gnaup ihclusds swmghtNazsozL

After evapo-prifthed gnd @ﬁ:lli&i é’lﬁﬁ{ ﬁdfcgﬁ of 1 to 7, preferably E)to 4, most pBeferablPltl or

6- (4- Met hoxy- 2- mtrop enoxy) - 2- phenyl chronan was t ai ne uration
wi th met hand carbay atpms Smel amplgs Faidig alkyl apg ﬂBWGroPlk}iFFS'QPe?, respegiive-
7.45-7. 38 (ny, &é‘heth@l y'le ;%rleLh?l, tegt. Eu ‘fex?tglle ((lébenil}‘l" hest 19 2 Hz),
? 36 36 ’8 &%lfﬁ% octyJI dnd]dodécy mc?udo g cvano "branched <(,ha1n 1s|c;|1)ners 92 (ddd,

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



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

1H). 2 0 DEC 2005 WD 03/006452 PCT/ FI 02/00621 19 b) 20 DEC 2005

5- Met hoxy- 2wiResplessg| - chr oman- 6- yl oxy) phenyl am ne hydr ochl orp@Egrio2/00621

6- (4- Met hoxy- 2- ni trophenoxy) - 2- phenyl chroman (360 ng) was di ssolved et hyl

acetate and 10 % pal | adi um on carbon (90 ng) was added. The reaction 5

m xture was hydrogenated for 2 hours at A6rmal pressure and room

tenperature. It was then filtered through Celite and washed with et hyl

acetate. The 5-nethoxy-2-(2- phenyl - chrorran 6- yl oxy) phenyl am ne was

i sol ated as 'uts§d ﬂ%ﬁfscmﬂ'(ll Qf!cglﬁm may % 64% Mfﬁpos ‘én%@l nfg the 44- 7. 33

(m5H)683 720(Hlp g |—1| ag ngJ89
.8 Hz) 5.07 aH¥ec °“!Pdf6n e gye elltfsa ygr P%re{‘@ra“wrﬁ“?f soutebeiggthe 11 J

- 17 0,11.1, Grdfetred wap. Tk dotittets ofithe attivé dorfd ox&d3ntlfe&mh5b)slt2>n15frérmabéﬁt1)

LTolm M ﬁrﬂ@iﬁ%@bﬁ%&??ﬁ%ﬁﬂéﬁ%ﬁ?&f% R

ng), 1-br&no<cdmphsitiomet hane (1,25 nl) and cesium carbonate (977 ng) were
di ssolved in acetonitrile (4 m). The reaction 20 m xture was refluxed for
4 hours. After cooling into roomtenperature it was poured in | M

HCl - sol uti on and Rﬁﬂmmt h di chl oromet hane. The conbi ned di chl oro-

nmet hane extracts were washed with water and dried with Na2SO4. The m xture
was passed throu |ca colu sing ethyl acetate- hexane (1:7) as
an eluant resulti EE} éj F°W§PE‘Q;W§HL5 ¥ention wepe tested op puabgin-induged  n
DVF (5 ko araﬁhﬁtﬁnﬁmjmgmmmpﬁgapz(pm&ymcms added. The reaction n xture was
refl uxed for ours The m xture was filtered. Ethyl acetate was added to
the filtrate and it was then washed once with 1 M HC -sol ution and then
several tines w tMetlddsr and dried with Na2SO4. The sol vents were
evabor at ed under reduced pressure to give 6-(2- '

azi doet hoxy) - 2- phenyl chroman. 'H NMR (400 MHz, d6-DVBO 8: 7.44-7.32 (m 30
5H) 6.78-6.71 (m G8igea-pig papillary musrles Weneomounted ivto-horizontal gustle cavéttel A, 8

l(_ltszjd 3. 13@5 (t hoo]?é'bnnéctéd ﬁ) f'&ée trasducef Wattajchlcd tb anloﬁleg end df the pfusBeH2) . 2. 70
Muscle preparatlons were clectncallly pacen(] at ll_{-)lz with ﬁ7ela( stlmulelon via
platinum electrodes. Modified Tyrode solution was used for superfusion of muscle

preparations. The composition of the Tyrode solution was the following (mM): NaCl
135, MgCl; x 6H,0 1, KCl1 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



b) 2-(2-Phenyl chroman-6-yl oxy) et hyl am ne net hane sul fonate 35 10 DEC 2005
WO 03/006152 PCT/ FI 02/ 00621 20 Tri phenyl phosphine (165 ng) gmdped 2e8of
wat ef were_added into a solution of 6-(2-azidoethoxy)-2-p n (155
ng) in tet‘?’ﬁﬁﬁ’ﬂ?(’df‘{}r an. The resulting mxture was sti rredri’?‘grygl‘%m{?gﬁ?s at
roomtenperature. 2-(2-Phenyl chroman-6-yloxy)- ethylam ne was isolated as
its methane sulfonate salt. 'H NVR (400¢MHz, d6 5 DMSO) 8: 7.91 (bs, 3H),
7.44-7.32 (m 5H), 6.81-6.75 (m 3H), 5.05 (dd, 1H, J 9.9, 2.3 Hz), 4.08
(t, 2H J 5.1 Hz), 3.19 (m 2H), 2.95 (ddd, 1H, J -16.8, 11.0, 5.9. Hz),
2.71 (ddd, 1H,_J -16.8, 5.2, .3.4 Hz), 2.30 (s,..3 LD 7 (m
1H). Exanpl & SP), H?’OO-QIQ» =|5]1@‘?ﬁ/$"(9 g)gg&ypbémphtugg 012 aﬁlcrco(n@act}é_r?s’#lj(ﬂ? ,
i r2 } _hI\/Et hlyl %ﬂgsmg iélglylskﬁ@lej A3 54 mg)bleob%aj IOnehlvay ANOA fol%owed by LSD;

- phenyl chr opan- 6: yl oxylacet f S e
chl or oacet 0|'?|'“'t;’r;ra ;}tse‘h%(w #%,%g%edt&led@q%_oglhg%%g&ggl{agi?r fcl)tnl ﬂﬁ Beer@3ét
2- phenyl chr epimémemplizgle ofghteicontzastions#k (88120 mgis)vehirlee 142 MBg ni xture
was reflgxed%m& QM urs. The reaction m xture was allowed to cool to room
t enper at r e Pan 1’ Cl -sol ution was added and it was extracted with ethyl
acetate. The conbined organic |ayers were washed with water and saturated
NaCl -solution and dried with Na2SO4. The sol vents were evaporated under
reduced pressur eEXAMPIES20 (2- phenyl chroman- 6-yl oxy)acetonitrile. 'H NWR
(400 MHz, d6-DMSO) 8: 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, 1#p J -16. Example1:3. 4 Hz), 2.15 (m 1H), 1,97 (m 1H). 25 b)

2- (2- Phenyl chr ong_y@,—&ﬂ_@g@i!mg}&naq,,{:ﬂ&%'gmhH-i m dazol e hydrochl ori de
Dry HCL was pass rough a solutron o - phenyl chr oman- 6- yl oxy) acet o-
nitrile (270 ng) in diethyl ether and 90 1 of absolute ethanol while

cool ing with icea) 30phaiylthrdReas6iobn m xture was evaporated to the dryness
after fornation of tﬁe Intermediate imdate. Precipitate was dissolved in
absol ute ethanol and 252 p.1 ethylene diam ne was added to the cool ed

sol uti ops React i @imcn(5;dtg)83,2wamol) meroury (M) chieside (349 meh sencenizatedt ur e,
evaporat ed th())'drdorggtp&ﬁﬁridéjfo;cfrﬂk)vﬁg ater b hrftk QR TG Serfiptature for 15 minutes
and 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 1)z 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;SO4. 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 (4,
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-
6-01 (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;SO,. 5-Nitro-2-(2-phenylchroman-6-yloxy)-pyridine was



washed with water. Conbined organic |layers were dried and treated with
charcoal . 35 The 2-(2-Phenyl chroman-6-yl oxymet hyl) -4, 5-di hydg 9-fgdd- pges dazol e
was i sol at edoas/oasss HCl-salt. 'H NVR (d4-MeOH): 7.5-7.2 (Mpcgibaafdeso- 6- 75
(m 3H), 5.01 (d, 1H, WD 03/006452 21 21 DEC 2005 PCT/FI02/00621 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 IH), 2.05-1.90 (m 114). {8+ = 308 (100% Exanple 6: 5

6- (5-Ni trog3ridi n-2-yl oxy)-2 Rhenyl chr oman- 4-one

6- (5-Ni tropyri di n-2-yl oxy) - 2- phenyl chr oman- 4- one was prepared as descri bed

o o S AR 9 S Sk "L,
(d, 1H 10 J9906d,1H,J %9 5g), 8.60 (ddmiHy1§-2, 229 Bie),(147-1582 (m, SH) 7220 (d, PHZ% (d,
%Hé78- 3d“2)1349'§'*§ , 1.00-6.8 ,3h)1§.-1§(dc2-1gl_, ¥i20.1, 3236%)(3199 (ddd, 1H1P-F5.8,12- 3 Hz),
7 (5Nt oRy i 2 By B 4008, ey el Hoh8 s, 16D, 202 (m, 11D
7-(5- Nt ropyridi n-2-yl oxy) - 2- phenyl chr oman- 4- one was prepared as descri bed
for 5-Nitro-2-(2- gg Lcr:?hrorran- 6-yl oxy) pyridine in Exanple 1(b) using 150
ng of 7-hydroxyf$ v‘ﬁEee. '"H NVR (400 Mz, d6-2n|v5nq S: 9.07 (d, 1H, J 2.8
Hz), 8.67 (dd, 1Rimethy shéhvichiomah-@9loksethllamins Hz), 7. 60-7.35 (m
eHg, 7.04 (d, | H 2.1 Hz), 20 6.97 (dd, 1 H, 8.6, 2.1 HZ), 5.75 (dd, 1H, J
13.0, 2.7 Hz), 3.32 (dd, 1H16.9, 13.0 Hz), 2.85 (d, -16.9, 2.7 Hz).
Exanpl e 8:  6- ( 5-G¢sivm ggbpaata (230 mg)and anzacess of 31(dimathdaminodethylghloride
2- Pheny| @hr ofBsfiry# aettle Werd Addedantd 40Ritoh 002 PheRyItBax¥LAIRY S0 RRSI{ 1.0 9) in
dry THE (11.5 m) . ed dropwi se a sol ygion_of borane- THF "conp| ex
(135" 11 elinltrite D e g was rofses G4 A0TOUIR A Braeaging
refl uxed forthéséleents, thé tesidue ssitakgntup ih hater andrextiaergdariét ethgl dcktav@ Theour ed
into an ice-g MR ér%!nﬂé \ayBrs Voere WARNEaAHONE: daPmdh Vit saturated NaCl-

solution and dried with Na;SO4. The dimethyl[2-(2-phenylchroman-6-yloxy)-

15  ethyl]amine was crystallised from heptane. 'H NMR (400 MHz, ds-DMSO) 8: 7.43-
7.30 (m, 5H) 6.75-6.67 (m, 3H), 5.03 (dd, 1H, J 10.0, 2.2 Hz), 3.95 (t, 2H, J 5.9 Hz),
2.94 (ddd, 1H,J -16.7, 10.9, 5.8 Hz), 2.69 (ddd, 1H, J -16.7, 5.2, 3.3 Hz), 2.58 (1,

2H,J 5.9 Hz) 2.13 (m, 1H), 1.96 (m, 1H).

20 Example 3:

3-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;SO,. 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, ] -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).



was filtered. 'H NWVR (400 MHz, d6-DVMSO) S: 8.83 (s, lH) 7.45-7.38 (m 4H)

7.35 (m 1H), 6.89 (d, 1H J 2.8 Hz), 6.59 (d, IH J 8.7 Hz)2 De
J 8.7 2.8Hz), 5.41 (d, 1H, J 7.0 Hz), 5.11 (dd, 1H, J 11. 487

(m | H, 2W@0IM645235 1H), 1.90 (m 1H). WO 03/ 006452 22 b

6- (5-Ni tropyridi n-2-yl oxy) - 2- phenyl chroman-4- 01 20 DEC 2805 PCT/ F102/ 00621
6- (5-Nitropyridin-2-yl oxy)-2-phenyl chronggy 4-ol was prepared as descri bed
for 5-nitro-2-(2-phenyl chroman-6-yl oxy)pyridine in Exanple 1(b) starting
from1.5 g 5 of 2-phenyl chroman-4, 6-diol. The product was passed through a

| I col t ol " et hyl tate (4: d

Then orstal 1 Sed by SrvBteryddadbeny -y ¢ YRo Vg iR agochisagé ant
1H, J 2.7 Hz), 8.61 (dd, 1H J 9.1, 2.7 Hz), 7.50-7.36 (m 5H), 7.25 (d,
1H J 2.7 H 6. 88
(d. 1 H 3J 2 Hz)g (‘g‘%@@%‘(@ fﬂﬁoﬁé@xg)-%éﬁ@%%t% (0w dzssm&:{. 3 10
Hz), 4.99 (m ethbdacefateddnd 10 % palldium cpgathen (304ng) Pes e Fhe reaction

2-F2- (3-Fl I
2-(3- |(:| uor SLO env\&%&ﬁ%ﬂm dYJrQ%@t%bﬁﬁﬂ@Yéshﬂb Afd i&rﬁiiemperat\ue t

r oman4- one dr enoy 1.50
g) was dissol waslthcn ﬁ.lmﬁdtgmé%ghgdl&@é@"@s “é’c‘f”g‘ ftg@%f’ éqﬁestjg*%@'ﬁ élehyde
(1.35 19I) ang ?ﬁféﬁ}ghw&xﬁﬁ% Ry)pRerYthntin e%éfsolawddedtsh}'&echleadesam Iﬁ xture .
was refluxed for our s t re an
poured in i ceNMR44 W%F‘Q‘Qﬂ\'\é\?ébgn%ag% @T’ﬁ?@péséq %32( Uj of a
mhxtulr)e gf(g ?liy}f[i emgmh@ru‘i ¥ 88, )8k Z)S,@héddirH, N1 GAR. &Hd) 5531'8)?\ rgxy-
pheny raphe r e n t S ved in
Tl Sibs Ad AT b GBI BAE oF GaR iRy hErlorh stas rapan s 1)
m xt ure was refd7uqgdH)for 5 hours. It was then allowed to cool to room
tenperature and diluted with water 25 and filtered. The

2- (3-fluorophenyl)-6-hydroxychroman-4-one was recrystallised fromacetic
acid. -H NI\/R(400 Exampls4:DVEO) 8: 945(s 1H, 7.47 (m 1H), 7.40-7.37

(m 2H), 7.22 (m 3kh.phéndichrbmhan-btlo e math@fe guifonateH, J 8.8, 3.0
Hz), 6.98 (d, 1H, 1 J 13.0, 2.9 Hz), 3.21 (dd, 1H,
J -16.9, 18.0 Hz), 282(dd 1HJ-16929Hz)

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,SOq4. 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;SO;. The solvents were evaborated under reduced pressure to give 6-(2-
azidoethoxy)-2-phenylchroman. 'H NMR (400 MHz, d-DMSO) &: 7.44-7.32 (m,

30 SH)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 H2), 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



30 b) 2-(3-Fluorophenyl)chroman-4, 6-diol 2-(3-Fluorophenyl)chroman-4, 6-diol
was prepared as described for 2- phenyl chroman-4,6-diol in EzenM(pma)
starting frwomoddbsssy of 2-(3-fluorophenyl) 35 6-hydroxychro /}42} 9“[%21

NVR (400 MHz, d6-DMSO 8: 8.85 (s, 1H), 7.45 (m | H), 7.30- g 2H)
7.15 (m | H), 6.88 (d, I H J 2.8 Hz), 6.62 (d, I H J 8.7 Hz), 20 DEC
2005 WD 03/006452 PCT/ FI 02/ 00621 23 6.526 (dd, 1 H J 8.7, 2.8 Hz), 5.44
(d, 1 H J 7.0 Hz), 5.15 (d, 1 H J 10.7 Hz), 4.86 (m 1H, 2.29 (m 1H),
1.86 (m 1H). c) 2-(3-Fluorophenyl)chroman-6-ol 5 Triethylsilane (960 |)

was added slowy ip Ren?ﬁ%%e&%hgﬂi? méfﬁ§4f) Y'8f Rate Q/@fyz{d}ig&' n?(ggéolm 6, d Ol _

(195 ng) in dichlor oroace
t hen added debp?-gzidpethexy)-2-phenylchromang(il §F mghintetrahydaefurani Thenbsalltmgoom

terperature fifnf Wedttired ¥oF2 hES ol B Vet b frd2SoPPlt ﬁmagc&x@;fr and

extracted 10 di c prorret hane. The re vvq evapor at e reduced
pressure Wi tﬁ\#y{am'%\‘fés isplatndrasiits methage splienagialny Hy AMHgsIds-' H NVR

(400 MHz,5 d6DRKERD) 58791 s/ Y, 7.447.50 (m 6.8M6.75Ym, 3H)28.08 (4 11V 9% , 7. 14
i Rt TG LR

H J
2.13 (m 1H) 2.71(&&i, (H, J +iH.8, 1.3, 313 Hz), 2.30 (s, 3H) 2.15 (m, 1H), 1,97 (m, 1H).
2-[ 2-(3- Fl uorophenyl ) chr oman- 6-yl oxy] - 5-ni tropyri di ne

2- [ 2- (3- Fl uorophenyl ) chr oman- 6-yl oxy] - 5-ni tropyri di ne was prepared as
descri bed for 5-nExample5:2- phenyl chr oman- 6-yl oxy) pyridine in Exanple 1(b)

startingy0 from 2&ﬁpﬁam,@m&n&§6fjl“ﬂz’,%?@%Bh%mmﬁn?&ole @@#h@&“r&ét Was
recrystallised from Z-propanol. NV ; T 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.G) (zlph lchi}orﬁm% YacBtoflftriled, 11, J 8.6 Hz) 6.92 (dd, |
H J 8.6, 2.7 Hz), 6. 2.7 Hz), 5.09 (dd, | H J 10.3, 2.4
), 3.01 (ddd, 1H, J-16911460Hz) 2.82 (ddd, IIl, J 25 16.9, 5.1,

.2 Hz) 2.24 (m Qddjum 2arbénsten(3 10Hng) and @hloreacdtOnitrile (62 pl) were added into a

15 solution of 2-phenylchroman-6-ol (200 mg) in acetonitrile (3 ml). The resulting

' mixture was refluxed for 6 hours. The reaction mixture was allowed to cool to room
temperature and 1 M HCl-solution was added and it was extracted with ethyl acetate.
The combined organic layers were washed with water and saturated NaCl-solution
and dried with Na,SO4. The solvents were evaporated under reduced pressure to give

20  (2-phenylchroman-6-yloxy)acetonitrile. '"H NMR (400 MHz, ds-DMSO0) 8: 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 (ds-MeOH): 7.5-7.2 (m, 5H), 6.85-6.75 (m, 3H),5.01 (d, 1H,



5-Ni tro-2-(2-phenvl chroman-7-vl oxy) n3ri di ne 30 a) 2-Phenyl chroman-7-ol

2- Phenyl - chroman- 7- ol was prepared as described for 5-nitr nyl -
chronan-6 'fﬁ%(“y ,@ggl dine in Exanple 1(a) starting from 1. O(Zh(gﬁ%z,% dr oxy-
fl avanone. e product was purified by col um chr omat ogr aphy™ usi

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 WO 03/006452 2422 0 DEC 2005 PCT/ Fl 02/ 00621 (d,

1H, J 8.2 Hz) 6.32 (dd, | H, J 8.2, 2.4 Hz), 6.29 (d, | H J 2.4 Hz), 5.00
(dd, | H, J 9.9, 2.4 Hz), 2.84 (m 1H), 2.64 (m 111) 2.15 (m | H), 1.99

I : & .
(SmN|tro 2- (2', éS?]gfﬁzl{?fg%P ((%)C:fg)ogr?jlm 9%%@};{2%—2;7@3& A zs%lrlzl%gd for
5-nitro-2- (impﬂgh’yq gﬁﬂ@%ﬁhé éi)?(bdor@ in Exanple 1(b) starting from

115 ng of 2-phenyl-chroman-7- oI The product was purified on preparative
TLC-pl ate covere ilica gel using toluene - ethyl acetate (15:1) as
xR 8

an el uant . 10 MHz, d6-DMBO) 8: 9.04 (d, 1H, J 2.8 Hz), 8.60
(dd, 1H, 5J 9. 1 B-(5-Nittopyridia@-VioS9)-2-phenylshioman-£ané d, 1H, J 9.1 Hz) 7.20
(d, 1H, J 8.9 Hz) 6.72 (dd, 1H J 8.9, 23Hz) 6.72 (d, 1H J 2.3 Hz),
5.16 (dd, 1H, J 10. 1, 2.1 Hz), 2.97 (ddd J -16.7, 11.3, 5.9 Hz),

2.77 (ddd, 1H J 6=(BeNimopgridin- ylgxrlz%rplzenthh{qmaniwne wasprepared as{fescriedEx anpl e
11: 2-f 2- (3ofsRNicd200PheaNhrbiAh SRR HpH e/ Eéca&iptlé P@Y Lsidls D60 Mk of

2-(2, 4-Di hI henyl ) - 6- h h i/

{5 D cheheen Eg;noaeh&%a%‘: r@ﬁ#&ﬁw&&a@ 0,0 o5 AED B4 B ed

fl O(r) 2- (3of | yI.@HBE MY49-7.61 (A7) FSI(@NEL-TH.0HR), 7235 MH] 88HA)5. 38 @df i ng from
2

g of 2 1,h y o)
, 4-di chl or c}@grﬂfg 3dé%3}'8% %ﬁ@gﬁ%ﬁ q&éﬁ%)e&%yg{‘%ﬂﬁ &S %3’f%‘%#?2acet ic acid.
'H NMR (400 MHz, d(,-DVBO) 8: 9.49 (s, 1H), 7.78 (d, 1H, J 8.5 Hz),
7.71(d, 1H, J 2. g%ﬂ 7.57 (dd, 1H,.J 8.5, 2.0 Hz), 7.14 (d, 25 1H J 3.0
Hz), 7.06 (dd, 1 .é'SOHz)697(dIHJ88Hz),5.77(dd,1H,J
13.5, 2.7 Hz), 3745-Nittapyridins2-yioxy)2-ghenylchromamyd-ome 78 (dd, 1 H, J - 16. 9,
2.7 Hz) 45b) 2-(2, 4-Dichl orophenyl)chronman-4, 6-di ol
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, d¢-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, 1 H,8.6,2.1 HZ), 5.75 (dd, 1H, J 13.0, 27Hz),332(dd 1H, 16.9, 13.0

Hz), 2.85 (d, -16.9, 2.7 Hz).

Example 8:

6-(5-Nitropyridin-2-yloxy)-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, d;-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).



30 2-(2, 4-Dichl orophenyl ) chroman-4, 6-di ol was prepared as described for 2-
phenyl chroman-4, 6-di ol in Exanple 8(a) starting from1l.2 g of0 DEC 2005 ,
2- (2, 4- di chhwgr @s/oopkenyl ) - 6- hydr oxychr oman- 4- one. The prOdUCtP(Y'ﬁﬁoBHF(,FT i ed
by col umm chromat ography usi ng heptane - ethyl acetate (2:1) as an eluant
"H NVR (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 222, 8.5 Hz), 6.89 (d, 1H, J 2.7
Hz), 6.63 (d, 1H, J 8.7 Hz), 6.56 (dd, IH J 2.7, WD 03/006452 25 20 DEC
2005 PCT/ FI 02/ 00621 8.7 Hz), 5.50 (d, 111, J 6.8 Hz), 5.37 (d, I H J 10.4
Hz), 4.90 (m 1H) b) 26-32Nit¥ H)n-zio 24 E,mr -4-

2-(2,4-Dichl orophe%yl‘)@%hronpny?]=l y ,@5). (p“b CWI o?oopl)henyl ) chroman- 6-ol was
prepared as described for 2-(3- fI uorophenyl)chronan 6-ol in Exanmple 9(c)

starting from 6256r§-Nitropyfidin2-yldi - ptiem leEroYAanCAO OWEY a@e@h@&escnﬂé NMVR

400 MHz, d6 , 1H, J
g 4 H), 3%\55?" 8%(2% BQ%’@*%““E‘Q ﬁgoxyg)ygglmg ‘%?X&fepler}fbkﬁtgﬂmsffem 188, 1H,
J 10. 3, 251 P $-phenydhroman#6-diok. B@epmducmas passédthronghbdilica del S&uﬁm I H).
55 szﬁ;‘h F%S%‘%ﬁ c"%‘%ﬁém’" @éljﬂ ?‘?*‘E{Y?‘B%Wﬁ S92 Browpasled as
descri bed for MI“Q 21 ARV (),ﬁf 8{9& MIJ@(X/ ¥ 8i6di(dd, 11, Bxahve 1(b)
ame pur i e hoo 3}“‘2‘5@' P D290y (DIRIaR a0y 00 [0 1BE 961Ct
s purifi Y W

hept gne - et ﬁ?ﬂg@iﬁp?g@ké %'}-§C7ﬁﬁ) tséstfg’nﬁ{ 193k, @@ddm-&ﬁ Jd:lcﬁ,sl)gs 9. 06
(d, 1H, 30 2. Hz);#)99 @, 4H)( 2143 (hH H)] 198qm, 28)2. 7 Hz), 7 56 (d, 1H J 8.4 Hz),
7.41 (d, 1H, J 2.0 Hz), 733(dd 1H, J 8.4, 2.0 Hz) 7.02 (d, 1H, J 9.0

Hz)699692(m3H) 5.39 (dd, 1H, J 10.4, 2.2 Hz), 3.06 (ddd, 1H, J
-16.9,11.9, 6.0 I-Eyamnle%(ddd | H J -16.9,5.3, 27Hz)234(rn 111),

1.89 (m 1 H). AFRIcFo
(3 Chl or ophenyl ) chroman- 5

2- ( 3- Chl or ophenyl ) - 6- hydr oxychr oman- 4- one
15 a) 2-(3-Fluorophenyl)-6-hydroxychroman-4-one

N\

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 resulting in 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) 8: 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, ds-DMSO) &: 8.85 (s, 1H), 7.45 (m,
1H), 7.30-7.25 (m, 2H), 7.15 (m, 1H), 6.88 (d, 1H, J 2.8 Hz), 6.62 (d, 1H, J 8.7 Hz),



30 2-(3-Chl orophenyl ) -6-hydroxychr oman-4-one was prepared as descri bed for
2- (3-fluorophenyl)-6-hydroxychroman-4-one in Exanple 9(a) sﬁgrﬁ' rom2.0
g of * 2" ,5 -di hédroxyacet ophenone and 1.85 g of 3-chl orobe’(ﬁgll/ﬁg%%)s The
product wa¥O B2t al | ised fromacetic acid. ' H NMR (400 70B- DVBO)  8:
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 (g3 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, 1 H J -16.9,
2.9 Hz). 2 0 DEC 2005 WO 03/006-152 PCT/ FI 02/ 00621 26 b)

2-(3-Chloro r Nz 4, 6-di {37 $N Q1,0 I r 5 Lol was
pr <(apar ed as p@&é{dz Egd? ggr 2'§-Ig§’ %ﬁ%ﬁﬁﬂfé‘%‘ @aﬁi)ﬂggggfx’oﬁ)fﬁpr%@ggrz)gﬁ?ﬁgﬁ) '
starting froH)/3291m, 0H),2-§6@e,AH)r o- phenyl) - 6- hydr oxychroman-4-one. 'H NWVR
(400 MHz, d6-DVSO) S: 8.85 (s, 1H), 7.50 (d, 1H, J 1.7 Hz), 7.46-7.38 (m
3H), 6.88 (d, 1H, J 2.5 Hz), 6.62 (d, 1H, J 8.6 Hz), 6.55 (dd, 1H, J 8.6,
2.5 Hz), 5.44 (dgc)12(3-Fleréphenyl)chsoman-6@d, 1H J 11.8, 1.4 Hz), 4.87 (m
1H), 2.29 (m 1H), 1.85 (m 1H). 10 c) 2-(3-Chl orophenyl)chronan-6- ol

2-(3- Chl henyl ) ch -6- ol descr.i beg, f.or, 2- (3-
{1 Uor opheny ) ch: chresdelisne (G60atbias Ghdsh elowdy e b RRISHPRR! %68 TGS,
(2- ( 3-1 (Izi;ﬂ 0 r7 o ,(lgymalyﬁﬁ@h:rjmmr(o 7-1a5Z ﬁ-;g(j'%mdg;hl'owsw e3a0nlyHEri fluGromiEOpcia: 3% 79
S, , . oA - | : z: ,
5.04 (m 1%1)(?-92?%%5#“1&}4}’?5 d‘é’%’%“(‘ﬂ? afﬁg“:“°?.“i‘ght'§nm(iﬁ)%z th‘g’%‘fl?‘nﬁ(’%@ d)
2- [ 2- ( 3- Choaempératuré Yor!s tawes) The ydaotigr] mixtusictwaspprredi andcowater and extracte
2-[2- (3-chl or. | - idi SSORHIEd
desor i bl 1 S&I@Eﬁﬁﬁr%@%%%?ﬁ‘hga%id@ﬁ?‘Jgﬁé%@é’?*y‘f’ﬁ%gﬁg@ﬁ@eﬁ %}% 1(b)
starting f rtolwes®® mtgaioﬂ-@-tg@r@hewl&qumﬁ@ﬁr ("IQP.MIIIﬁedéS % was

recrystall %J gﬁ?‘ﬂs?’(hl ?;st.qzsf(ngz Opepeh, By 66I) 1HGB.8H2) ' H NVR
400 MHz, 13)° 8725904 (4,71 H . , ok 9.0, 2.9
|(42), 7.53 (56-521§dd),1H7J§éo%-.7 (G0 ﬁg;% (é-,(’gi&é)"éﬂg.g’oiﬁzq)ﬂzl)fg@%(dd,1
H J 8.7, 2.(f,h),2.638n, (1) 2.13 b, THR 103K, 1HY. 94 (d, 111, J 8.7 Hz), 5.18
(dd, 1 H_ 3 16.2,° 2.2 Hz), 2.97 (ddd, | H, J -17.0,11.5, 5.9 Hz),

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, CDCl;) &: 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, 1H, 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




2.83 (ddd, 1H, J -17.0, 8.1, 4.5 Hz) 2.21 (m 1H), 2.00 (m 1H). .30
Exampl e 13: 2-f2-(3.5-Di fluorophenyl)chroman-6-yl oxv] -5-ni t 2Qpprglizses a) .
2- (3, 5- D f Iworwepheay| ) - 6- hydr oxychr oman- 4- one 35 PCT/FI02/00621

3, 5-Di fl uorophenyl) - 6- hydroxychroman- 4- one was prepared as descrlé
-(3-fluorophenyl)-6-hydroxychroman-4-one in Exanple 9(a) starting from
2 0 DEC 2005 WD 03/006452 PCT/ Fl 02400621 27 of
di hydr oxyacet ophenone and 1.12 g of -3, 5- d|fluorobenzaldehyde. The
t was recrystallised from acetic acid. "H NWR (400 WVHz, d6-DvVsO 8:
S

1H)(d 1?1 3@ 27H2)369 18212, 4(1%8 dshbéé 14, Sz'ﬂia) E&ﬁ(dgd%é AH J
ST q‘l‘é %Sﬁi IzT) 4(6% 5 1360, 313 598 (o1 - b) ), 3.15

J
f | uor ophenyl ) chr oman- 4, 6-di ol
f

3, 5- Di

3,5-Di fluorop - 4..6-di ol S _Rrepared as described for 2- 10
nyl chr oman- 4, gg)@/ﬁl&??@;’g‘ﬁwlg“ 'é@&’f’ﬁ?ﬂg‘ﬁf‘? om 800 ny of

3, 5-di

7 :

9 H
H

5I uoro phenyl)-6-hydroxychroman-4-one.' H NVR (400 MHz, d6- DI\/BO) 8:

o5 (i o2 f“%t%mvéﬁzgﬁyﬁgwﬂi“fg'ag s frdifen bl )
5 Hz§-mitro-242 (nbpnbrlchqpmmz-ﬁsyéox Yipyriding in Exangde { () starting &@nd)ls mg

J
S(3, c[i)l fl ugtrzn Achiiaamast, The brodubtwa por I;ﬂeﬁ%giﬁmv)e@m 6| ol 9\(Na)s
repared as escC n cnro a e C
gt alrotl ng froffY 556%'3‘6‘3“"%%3‘&3‘8%1“8‘??1%ﬁﬁ&%ﬂé‘ﬁﬂ éh?ﬁ%u@tﬁjﬁl‘%’ﬁg (449 nVR
(300 MHz10 dmd}mdse)sw(os (d,1H,.J 2. §H&§287601(ﬁd(1m B, 2.8 G, 146-780, J 8.6

Hz 6. 53 d, I H
) 6 5% o 589, 13 B . Paf 7k, Mg g e o, T ns 0387, 1,
-16.7, 8.9, 672)(d—|zl){ JZ 31HZX % 161(dd)) 1H, 1. 6Bl ,@rh HZ)R.974ddd})1H, J -16.7, 11.3, 5.9
2-[2-(3,5-Di h 6, ¥l i idi
2-%2-%3,5-0%3%‘?25&@% ghp§@§164§l%%]m§hpﬁ:lmgggékrg’: gg)'vvas prepared as
described for 5-nitro-2-(2-phenyl chroman-6-yl oxy)pyridine in Exanple 1(b)

startings from 34xalplef112- (3, 5-di fl uorophenyl)chroman-6-ol. The product
was purified on

s
)
0.

mHEA

2-[2-(2.4-Dichlorophenyl)chroman-6-yloxy]-S-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, d¢-DMSO) &: 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,J3.0Hz), 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,
ds-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,J2.1, 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,



30 preparative TLC-plate covered with silica gel using toluene - ethyl
acet.ate as an eI uant and then crystal | ised from 2-propanol Ny (400
MHz', ' d6- DVBO) 9.04 (d, 1H, J 2.9 Hz), 8.60 (dd, 1HJ§2% m;zatlz
7.23-7. 19"(%03/25!4)“27 01-6.95 (m 3H), 5.18 (dd, 1H, J 10.0 N2 97
(ddd, 1H, J -16.9, 10.9, 5.7 Hz), 2.76 (ddd, 1 H J -16.9, 8.4, 4.7 Hz)
2.22 (m 1 H, 1.99 (m 1 H. 35 WO 03/406452 2 0 DEC 2005 PCT/FI 02/ 00621
28 Exanple 14: 5 2-12-(2.5-Di fl uorophenyl)chroman-6-yl oxy] - 5-nitropyri di ne
a) 2- (2 5-Di fl uorophenyl) - 6- hydr oxychr oman- 4- one

2-(2,5-D fluoroph hy = 4- ri bed 10
for 2-(3-fl &5r%@hé§§l(‘g‘ %{Hﬂéﬁxf]lgﬁggm{j@n@vﬁi@éﬁgqéﬁ%?(rgqiﬁt| ng from
3.0 g of 2989 mgitlydroxyacetophenone and 2.57 m of

2 5-di fl uor obenzal dehyde. The product was recrystallised fromacetic acid.
HNNR(300M—|z d6-DMSO) 8: 9.46 (s, 1H), 7.53 (m 1H), 7.36-7.30 (m

2H), 7.14 (d, 1H) Q&,@Dtﬁﬂoroﬁh@ﬁl)(mmnmlﬁl-olJ 8.8, 3.0 Hz), 6.97 (d, 1H, J
8.8 Hz),.5.76 (dd, 1H, J 13.6, 27Hz) 3.26 (dd, 1H, J -16.8, 15 13.6
2.75 (dd, 1 H, J -16.8, 2.7 b)

, 5 Di fl uor Opma,yn]?]@momnnmcgzqma@r&ol was prepared as described for 2-(3-

Hz) ,

2-(2

2-(2,5-Diflgg 5@9@@@6 be‘i’riaﬂfﬁiahﬂﬁaﬁl w9(waraﬁ§&am§aﬁgdﬁsqz,nbed for 2- 20
henyl ch Ex

DY ECal £ dshisrontenyborome Aok i R, AIdAEE, b-BRSoPe38 856 ks e
g 78 (S 7289)(d, 15, 892 Hz3,27.47d, BH) ] 8.6 1B, 4B (duiIH,)J 2.482.2:3z), 6656.51d, lH J
J 1
2-(

o . 8,401l e 9228 g o 2 g 1600 18,95 (e 14

2,5-D fl y@sqph@Hyl ) chr oman- 6-ol 2-(2,5-Di fl uorophenyl ) chroman- 6-ol was
prepared as descri bed for 2 (3- fl uorophenyl)chrorran 6-ol in Exanpl e 9(c)
starting from 420

rr_g2 5 30 difl uorost;f] %{uhroman- 6-diol. '"H NWR
( 300 MHz, d6- DivBd)2 (234@01(19r0phw1)chm@n y dige71.6.51 (m 3H),
5.20 (m 1H), 2.93 (m 1H), 2.68 (m 1H), 211(m | H, 1.98 (m 111).
15 2-[2-(2,4-dichlorophenyl)chroman-6-yloxy}-5-nitropyridine was prepared as
| described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b) starting
from 530 mg of 2-(2,4-dichlorophenyl)chroman-6-0l. 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, CDCl3) &: 9.06 (d, 1H, J 2.7 Hz), 8.47 (dd, 1H, J 9.0,
20 2.7 Hz),7.56 (d, 1H, J 8.4 Hz), 7.41 (4, 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, ] -16.9, 5.3, 2.7 Hz) 2.34 (m, 1H), 1.89

(m, 1H).

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).




d) 2-[2-(2,5-Di fluorophenyl)chroman-6-yl oxy]-5-nitropyridine 35 WO
03/006452 29 2 0 DEC % PCT/ FI 02/ 00621 20 DEC 2008
2-[2-(2, 5- wOloswsaaphenyl ) chr oman- 6-yl oxy] - 5-ni tropyri di ne WagThiRRAEAd as
descri bed for 5-nitro-2-(2-phenyl chroman-6-yl oxy)pyridine in Exanple 1(b)
starting from 100 ng of 2-(2,5-difluorophenyl)chroman-6-ol. The product
was recrystallised from 2-propanol.'H NMR (400 MHz, CDC13) S: 9.07 (dd,
1H, J 2.8, 0.4 Hz), 8.47 5 (dd, 1 H J 9.1, 2.8 Hz), 7.26 (m 1 H),
7.05-6.91 (m 6H), 5.35 (dd, 1 H 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 1H), 2.01 (m

1H). Exanple 15: 10 2-[2-(3-Bro enyI ggr?man-G-vl oxv]-5-nitrop irk a)-
2+ (3- Bt onbphenyl )b 2 URTERPB ORI

2-23- B:ggghgng;lg 62E€dr oxg?ﬁr oman- 4 one was prepared as descri bed ;or 15
2- (3-fl uorophenyl Loman. n Exa t ing from3.0
g (()f 2' ug - 8i hyér%ﬁ?&%&%‘%ﬁéﬁg f@owaso‘?m%ﬁng# Pﬁ@%‘é‘?‘&% Bb%yde The
product s phw&lcbmmrﬂéeﬁolfmmmpbt&(a:) starting frodd 790mng 6@(3%?],0@6 DI\/ISO) S
9.41 (s, 1H)phzlg?%-h)(dﬂ>xy1cﬁf%n ap4-3g6. H ”{‘goggﬁgzﬁs- 50) 5" Bas 1H,
J 2.9 Hz 7 J '57 (dd,
| H J 1%), 0,7 13752),(7&& 738(1111 §884d, 1lhd 23 Ha), |éz§2(d21§11§éd 1 H,
J -16.9, 2. 9Hky I

2-(3-Br omphﬁzrybgsc)ﬁ‘ri(;ma%wm oo IHI Ieﬁ%d asﬁ%isej{s(%rll%e{il¥gr1% 25
phenyl chro 4487 %&%&gﬁp@ é@g t| ng from1.0 g of

2- ( 3- br oroophenyl ) - 6- hydr oxychr oman- 4 one 1H NMR (300 MHz, (d6 DII—VII)SO) S:
8.83 1 7.46 (m 1H 7.37 (m 1 6. 88
(d, 1|(4S P Hz)§ é%f’t@qﬁﬁﬁ)ﬁ&n@a‘?% 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) 5 @0
2-(3-Br om)phenyl 2 ﬁsogirir%oﬁ %‘Qﬁ’(‘ﬁ'rh?‘;mwggg#ég% @a?d@%n%ec% o 22(3( 3-
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, ds-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).

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,J-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



fl uor ophenyl ) chroman-6-ol in Exarrpl e 9(c) starting from 700 ng of 2-(3 35
br onophenyl ) chroman-4, 6-diol. "H NVR (400 MHz, d6-DMSO) S SoppsH) . 2
0 DEC 2005 8/@,(9,%% £306452 PCT/ FI 02/ 00621 30 7.61 (m | H?gg)sg 621H)
7.43 (m 1% 1H) 6.67-6.48 (m 3H), 5.01 (m oot
1H), 2.63 (m 1H), 2 12 (m 1H), 1.92 (m 1H). d)

2-[ 2- (3- Bronophenyl ) chr oman- 6-yl oxy] - 5- gt ropyridine 5

2- [ 2- (3- Bronophenyl ) chr oman- 6- yl oxy) - 5-ni t.ropyri di ne was prepared as

descri bed for 5-nitro-2-(2-phenyl chroman-6-yl oxy)pyridine in Exanple 1(b)

Fiitered « ok - StyaonbRERREXE b LSS TROBEIIES
t hen cryst al waseedryistallised frofn aoetip acidl HNWMQOMI% drPMSEDG:39.48(s, dHM4 (d,

%H48J r2n9|HZ 3@@0@3%)% (df 1%% ﬁzﬁ7%)(gd71}ﬁ§s(é)%9hzg)7007(?5ﬁi(m 1H),
5.17 (dd 1H3-8 Hz)09.60 ( ngzd }3.192.8 ,rﬁli(q}d 14, Jrzltiémwprﬁzx? Sﬁdd(l:n\H’lH)

2.00 (m glHy_flogBxgmp)e 16:

2-[2-(4- Ethylp enyl)chrorran 6- yl oxyl -5-ni tropyridi ne a)

2- (4- Et hyl phenyl ) - 6- hydr oxychr oman- 4- one 20

2- (4- Et hyl pheny! )b)@-(BysiDiflyorbpleengl)chtoman-4y@diopr epar ed as described for 2-
(3-fl uorophenyl) - 6-hydroxychroman-4-one in Exanple 9(a) starting from1.0 g
of 2',5'-dihydroxyacet ophenone and 0.8 m of 4-ethyl benzal dehyde. The
product was 1 ecr3§3,5Diflverdphenybchroman,ediod was preppvred @g described fog@- DVSO) S:

7.43 (d, 2H ;b 6- In BiéS( f&rﬂm Lmsboinl bFf2- iBLdlduo?»o-l Hz) ,
a1 phbgSghipnifle, & o Erom 800 g
130, 200 F hensl)ﬁﬁxda@wycmianﬁﬂ% GOPMEZ s S pa% b8 GotHhg 5,
2.9 Hz), 2.622{0,172mh, 3i-I)76 88 [‘E)IH 3 218514Y, 6.6, 1H,7. 67 He), 6.88 (dd, 1H, J 2.4,

2 (o & bR S AT 0 b VR G byl "=

starting frongs(M, ng).of 2-(4-ethyl phenyl)-6- hydroxychroman-4-one.' H NMR

(400 M-|z1 d6- DVBO) 8 8.81 (s, 1H), 7.34 (d, 2H, J 8.0 Hz) 7.22 (d, 2H, J
8.0 Hz) %. 88 (d, 1H, J 2.8 Hz), 6.57 (d, 1H, J 8.6 Hz), 6.53 (dd, 1 H J
8. 6, 2 8 Hz) , 5 3926@5-D1ﬂwordph2n11)¢h19ma156@6 (d, 1 H J 10.7 Hz), 4.86 (m 1

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



35 2.61 (g, 2H, J 7.6 Hz), 2.29 (m 1H), 1.84 (m 1H), 1.19 (t, 3H, J 7.6
Hz). 2 0 DEC 2005 WD 03/006452 PCT/ FI 02/ 00621 31 c) 20 DEC 2005 .
2- (4- Et hyl pNerglopeise oman- 6- ol 2- (4- Et hyl phenyl) chr oman- 6- ol piEasripygikey €d as
described for 2-(3- fluorophenyl)chroman-6-ol in Exanple 9(c) starting from
425 ng of 2-(4-ethyl 5 phenyl)chroman-4,6-diol. The product was purified
usi ng heptane - ethyl acetate (3:1) as 28 eluant. ' H NWVR (400 MHz, CD30D)
8: 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 86, 2.8 Hz), 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 1H, 1.93 (m 1H), 1.19 (t, 3H J 7.6 Hz). 10 d) '
2-[ 2- (4- Et hyl phenyl ) chr oman- 6-yl oxy] - 5- ni tropyri di ne

2-[ 2- (4- Et hyl phenyl ) chr oman- 6- yl oxy] - 5- ni tropyri di ne was prepared as

descri bed for 5- nggéﬁ)‘ ?eg*z phenyl chr oman- 6- yl oxy) pyri di ne i n Exanpl e 1(b)
starting 15 from Rg 2- (4- et hyl phenyl)chrorran 6- oI The product was
recrystal¥ised fr2d2-(25BDflugrephedylRhmmnansfny Shnitcog "H NMR (400 MHz,
CDC13) 8: 9.04 (d, 1H, J 28Hz) 860(dd 1H J 9.1, 2.8 Hz), 7.36 (d,
2H, J 8.1 Hz) 7.24 (d,. 2H. J 8.1 Hz) 20 (d, I H J 9.1 Hz), 7.00 (d,
111, J 2.7 Hz) 6. @6(2(@& -Diflyorophegyh; dm'dwwblron@nel@ow 1H 327 H), 5 11
(dd, 1H J10.1, 2.2 Hz), 2.98 (m 1 H), 2.75 (m 1 H, 2.62 (q, 2H 20 J

7 Carwbt hyi 2\ pheRysTRiBHE P BES Y g Xebronsyont Was pispaipd as desorbed ©
g Hygr oxwg fueﬂk(ﬁl-ﬂ&rqﬂmny])eﬂqh Hrom#@-4-one in Example 9(a) startmg from 3.0 g 5

r ox are es or 2-
Ca or et P f@@@’%x%ﬁﬁ%ﬁg”ﬁé‘%ﬂiwﬂéﬁﬁﬁﬁﬁ@reﬁws@f S rom2.0 g
OL iy f2| 2ddl3 Bymdbtﬁ,lpvaspmrﬁstdﬂl&éfrmdcdnm:dﬂ HME(EQ@W@?M@M$O¢599MEC& ) w::
gn el uant . @ g‘hfgﬂ? ;311? mggﬂ%&?ﬁ ﬁ%ﬂgg ?901’{? 9¥’k§§&qifi5§’$’
7.47-7.39 (m-0%3), 6.97 @IFHJSﬁHZ),é 76 (44,118, J 13.602.7(Hz), 3.261(dd) 18], 0-188) Hz)

6.89(d, 1sl 1,136 Bz M(dd51H7J(_p58:Q-17HQN£12 3), 3.18 (dgq, 1 H J 12.3, 6.9
Hz), 0.84 (d 3H, . 35 b) t hyl - 2- phenyl chr oman- 4, 6- di ol

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, ds-DMSO) 6: 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
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3- Met hyl - 2- phenyl chroman- 4, 6-di ol was prepared as descri bﬁg,"f :

phenyl chr ogyysho€ysdi ol in Exanple 8(a) starting from474 @@Efémgf oxy- 3-
nmet hyl - 2- phenyl chr oman-4-one. "H NMR (300 MHz, d6-DVBO) 8: 8.79 (s, 1H),
7.42-7.33 (m 5H), 6.88 (bs, 1H), 6.53 (m 2H), 5.37 (d, 1H, J 8.0 Hz),
4.70 (d, 1H, J 5 10.6 Hz), 1.94 (m 1H)290.73 (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)chroman-6-ol in Exanple 9(c) starting
from 605 ny of 3-yBLhky. SHER6 41y 5 RlitropyrdMRv4s48pdvbizas CD3CD)
8: 8.77 (s, 1|—|),q2 _4@57P9?2), gl 6.5 §&Zgyx(l pg‘lleE, 4.§ Q% 1H J 9:2
Hz), 2.73 (digscribed for S-nigros2- %Pbe'ﬁ,m@ms‘g. Y@’c}é{),l’ '?‘HF i Examgple 1(8) tarpipg 2 11
(Zm( 3 1 & hoi #ork 900 ?dlé %f&-@-,ﬁdiﬂlﬂ)roph&ﬂ)chroman-&ol. The product was recrystallised

- (3-Met hyl - 2- phenylc - G- - 504ty Op

2. (3- Vet by BB AaRgPER AR OB Rt Sl S0P (3,128,048

descri bed f qdd,aH)iJtg. 1-228 H2), tB6(n, d Hi),0h©5:6.01 {inp&Hl), $y33 @idnEHj h1EahnHl e 1(b)
starting fr - |y 2- I - was

ur 104 by 0 £0F (05 2 D IEROH.T, S P HER L a2 AT 500 0, ST BRI AT 10" e
an eluant. '(M,ANR2.QU00 W)z, d6-DVSO) 8: 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, 1 H J 9.1 Hz), 7.00 (d, 1
H J 2.6 HZ) 6.95 (dd, 1. H J 8.7, 2.6 Hz), 6.86 (d, 1H J 8.7 Hz), 4.73
(d, I H J 9.3 HBxamplgdSidd, | H J -16.7, 5.0 Hz), 2.64 (dd, 1H, J
-16.5, %@.9 Hz), 23213-KEidmobhéhvl)cBroman{6lylody].S-ditdpyriing. 25 Exanpl e 18:
3-Met hyl -6- (5-nitrop3gi din-2 yloxy) 2-phenvl chroman-4-one

Met hyl - 6- (5-ni tropyri di n- 2-yl oxy) - 2- phenyl chr oman- 4-one was prepared as 30
descri bed for 5- @) 243-Blemadplpnyl)yd-iydranmhrotaptbene pyri di ne i n Exanpl e 1(b)
starting from 200 ng of 6-hydroxy-3-nethyl-2-phenyl chroman-4-one. The '
product was purified by col unm chromatography using heptane -_ethyl
acetate (2:1) as2¢3-Bionwphenyd)6rhydroxychromanaf-one was prepased agdescribed fir

25T OLHR AR Sk ony M sl s 30 o 2.9
‘ 2’,5°-dihydroxyacetophenone and 2.3 ml of 3-bromobenzaldehyde. The product was
recrystallised from acetic acid. 'H NMR (300 MHz, d--DMSO) &: 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 13.0Hz),2.81(dd, 1H,J -16.9, 2.9 Hz).

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, ds-DMSO) 8: 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-ol

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: 8.81 (s, 1H),



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, 2@8hecd 89 Hz) .
20 DEC 200 ¢\@3/0i34£06452 33 Exanple 19: o PCT/FI02/00621
2d2- ( 2- Fl uor ophenyl ) chr oman- 6- yl oxyl -5-nitroy3ridine 5 a)

2- (2- Fl uor ophenyl ) - 6- hydr oxychr oman- 4- one PCT/ Fl 02/ 00621

2- (2- Fl uor ophenyl ) - 6- hydr oxychr oman- 4- or8® was prepared as descri bed for

2- (3-fl uorophenyl) - 6- hydr oxychroman-4-one .in Exanple 9(a) starting from2.0
g of 2',5'-dihydroxyacetophenone and 1.4 m of 2-fluorobenzal dehyde. The

groguzg \(Ngs 'ﬁ@H} (n%CIHgW@l' h?‘ﬁ'l)f’f @zfgﬁcﬂij ?33((&:{111{%66’#&6?4&{&% %10135&5'\/(50)

1H J 3. ?3(7411(&@() 143(9%$H@'2123(H@>1|1&))19é(@‘51{{b 1H, J 8.9 Hz), 5.77
(dd, 1H, J135 2.8 Hz), 326(dd 1H J -16.9, 13.5 Hz), 276(dd, 1 H,

% E%6F?uor20§hzgllg)]c’ﬁpg¢ﬁﬁr g?%’lt:’ r%é %!% S’Ega"ég%é%@g’;ﬁ?lbed for 2-

phenyl chrsoman- 4, 6-di ol in Exanple 8(a) starting from1.19 g of

0,55 (5. 17 IR ity g bl 850 o

1H, J 2.9 escrﬁoe@cfor( $nitig--(3-phenylehryman-§-ylaxy)pynding-in Exagple 16) gtarting 5. 46

(1d981|(_|m JI |6| 3@ 33‘!81; hén ?I&x@rng&)-@oﬂ THE p('dﬂuct WS filtéred thréuigh 1H)
2- (2- FI uor opksag EﬂPB)Fﬁi‘FF“G tﬁ? ewr"éaar&@e &f@rqrxﬁéﬂhﬁslrfr%n £3-

fl uorﬂohmnyl %@Fﬂmm (400 mrmbel ;P6CH. oat(a,rmmgz B [Hz) SO (dw 1H] J 9.2,
2. (211 uoro-, phe BeRolma st thgho sl i 599 (% S5000E 65,7750, ()
(dd, 1H, J, H@7201-893(ﬂr;)31'13,)5 172(dd8 1M AdH). 1,122 H),-21%7 @n, 1H), 2.726m)1HY), 2. 66

(ddd, 1H, J }?&QOOml ) 2.11 (m 1H), 1.99 (m 1H). d)
2-[2-(2-Fl uorop%e’ny chroman-6-yl oxy] -5-ni tropyri di ne 35
2-[2-(2-Fl uorophenyl ) chroman-6-yl oxy] -5-nitropyridi ne was prepared as

15 Example 16:
2-[2-(4-Ethylphenyl)chroman-6-yloxy]-5-nitropyridine

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. TH 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, J 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, J 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 (4, 2H,
J8.0Hz) 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 (t, 3H, ] 7.6 Hz).



descri bed for 5-nitro-2-(2-phenyl chroman-6-yl oxy)pyridine in Exarrple 1(b)
starting WD 03/006452 34 2 0 DEC 2005 PCT/FI02/00621 from QQOD

2-(2-f1 uor | kghroman-6-ol . The product was purified by, i@

chr omat ogrggf}g%ﬁ({s%%g hept ane- ethyl acetate (4:1) as an el uan WNNR
(400 MHz, CDC13) 8: 9.04 (d, 1H, J 2.8 Hz), 8.60 (dd, 1H J 9. 1 2.8 Hz),
7.5 (m | H, 743 (m | H, 7.30-7.28¢(m 2H), 7.20 (d, I H J 9.1 Hz),
7.02 (d, 1H, J 2.8 Hz) 56.98 (dd, 1 H J 8.7, 2.8 Hz), 6.91 (d, 1 H J 8.7
Hz), 5.37 (dd, 1 H, J 10.4, 2.3 Hz), 3.04 (ddd, 1H J -17.0,11.5,6.0 Hz) ,

2.82 (ddd, 1H, JP@%'Z%'%?!YE%%M&?‘%E@?% 118 (m | , 2.08 (m |.H. Exanple

20: 10 2-(2,3-Di enzo 4] di oxi n- 6- vI oxXy -5-nit ropyr| di ne a)
1-[ 2, 5-Bi s(benzyl oxy) phenyl ] et hanone A m xture of

1-(2,5-di hyd %g&gy .04 15

po§ assi ulm Za; gé%ggglﬂ%ﬂﬁﬁﬁ&g %H‘(&ﬁ 61&‘@5 ) JS&WE g&bu anone (58)n1)

was heat ed flyapphenydjchrpm 'OBIH@’@IDP}? 9@) Sté‘BBS |fW§1 #amgof 2r(fiathfle was

fil teredsof%ri‘ hxfdrﬁﬁﬂéﬁﬁ-‘ﬂld’lﬂl;h@pf@w"ﬁag Puri Redhisiiisdptanadethyl actsed pressure
}1 i

e S K Lo CorioY, Ao o5

di l ute sodi
dried over QH(F8:hHz), pl6at(d, HId SoHs), 885 @i, YH,IB.6\2pHeRt6eA ([p1H J28ss under

reduced pre a d (30 m),
and the pr ez{z ,?g;l&'@&?? lﬁ ?\%3%31‘#& {ﬁgcﬂls Q“‘fcﬁ*)tgg?(g’n gi'vi’ ng after
dryi ng 2. 85Hg) 303 {m|, 2H3,- 193 (meliby 1.4t BHehyHH@)hanone. 1H NVR (400 MHz,
DI\/ISOd6)l08:250(s 3H), 5.08 (s, 2H), 518(s 2H), 7.20-7.50 (m 13H).
25 b) Acetic acid 5- bi s(benzyl oxy) phenyl ester A solution of
1-[2,5-bis(benzyd)03d}3 thyinhenyldeheeraan-6-yioxylP-mtiepyidinecet i ¢ aci d 40% (1. 63
m) in acetic acid (5.4 n1) was stirred at 60 C for 1 h. After cooling to

roomtenperature t.ed s, collected b tration,
washed vrrnp th 30 c%{%%%%ﬁp%qﬁﬁ‘a??@%"aﬁg%ﬂga Hg@ﬂ'ldsq X R P ﬁ Bic acid
2, 5-bi s( bendgdcnkgd) foln Smitro-2e@tphenylelroman+6ydoxy)pyridine inrExaniple i () atacting Vi el d
s 1. 87 2

ok 71 ArAE SOyt e o s bbb 21

a mixture of 2-propanol and acetone (400 MHz, CDCl;) 6: 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)-3-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 mi of benzaldehyde. The product was purified

30 by column chromatography using heptane - ethyl acetate (3:1) as an eluant. TH NMR
(300 MHz, d¢-DMSO) &: 9.37 (s, 1H), 7.53 (m, 2H), 7.47-7.39 (m, SH), 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, ] 6.9 Hz).

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




35 2 0 DEC 2005 WO 03/006452 PCT/ FI 02/ 00621 35 A solution of acetic acid
2, 5-bi s(benzyl oxy) phenyl ester (1.85 g) and 5M sodi um hydr cX0d¥ECcsgdo8it i on -
(10.6nt) irwvewbasas2 (11 m) was heated under reflux for 6. pchfrfuntéiier

et hanol was evaporated under reduced pressure the clear solution was nade
acidic wwth diluted hydrochloric acid. The precipitated product was
collected 5 by filtration, vvashed with c3d water and dried under reduced
pressure. Yield is 0.56 g. "H NWR (DI\/BOdG) 8 = 4. 97 (s, 2H), 5.01 (s,

2H) | 6.34(dd J =31 88H, LH, 6.49(d, J =3.1H, 1H, 6.85 (d, J
. 3[3285HZB b 733\8etﬁyl@gﬁ€?ldhréﬂfﬁnhe -4,8- dé(:rv]lgﬁugn eparelel"é)s de@n&reg f%r]c 2-

i s
2, 5- bi s(benz&%&%ﬁ&g%% : P%yﬁ{{%ﬁe&?femﬂ? %6‘@9’0"@‘)3 pot assi um

hydr ogen- car etigd-2- ;ﬂﬁnﬂ&u@haﬁnﬁoﬁ% NONMR mammm-nmm)e& ®WI (sl 1\, (4.2 nl)

Lo dryness. undZ oo BBEYEE fr. 83 el bad €07 i

m xture of 1H)éﬂ'hé,r1?‘8(m, Hi) 033dd\v@aH,dr6.7THzy m ) at the ice bath
tenperature. The product was collected by filtration, washed with cold
ether and dried under reduced pressure. Yieldis 0.14 g. 1H NVR ( DMSO- d6)
S = 4.98 (s, 2H),93 ﬁvé-szmylclgogenxﬁsol 2H), 6.51 (dd J =289 23 H, I
H, 6.68 (d, J—23Hz H, 6.94 (d, J = 8.9 Hz, H, 7.28-8.03 (m

of (2,5 bi of Liéﬁe&g@%ﬁﬂéﬁx&%ﬁ%ﬁaﬂ%@ﬁ%ﬂ%&%@ cfeecq 3o 24 %*ﬁﬁefqﬂgﬁél o
(0d|5um %)Losgﬁbheay})eihvmmﬁwlmmmdmﬂerﬁ(é)tsmﬁnl @ﬂdﬂdSOdtmge Of3-thethyl 2R U(F)eCZS1 .
S hre ac oPtEbmatacas, TNMRIG00 %, @a@@i??fﬁ?ﬂﬁrﬁaﬁéﬁ%ﬁﬁ

BetSr ﬁ?y?[]ce)f -39 6vi8r(en, 3B ap 6 &, dH, 012 Ha) 2.38 (ddyd H, ésb\g?,gsr nglzészasrf(gdgduﬁéerzz C
reduced pregfslg?g%\?y\glgﬁi) igiglg IHM%&W(M%% =4.05(m 2H), 4.91
(m 1H), 4.95 (s, 2H), 5.01 (s, 2H), 5.59 (d, J 3047 Hz, 1H), 6.47 (dd,
J = 2.8,458. 8 Hz, dC)u)(a-rﬁeﬁl-ﬁiihenhauam&.-bvylox&%~niﬁo&%&% J =28.8

2-(3-Methyl-2-phenylchroman-6-yloxy)-5-nitropyridine was prepared as

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,-DMSOQ) &: 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,7J -16.5, 10.9 Hz), 2.18 (m, 1H), 0.77 (d, 3H, J 6.7 Hz).

25

Example 18:

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,
ds-DMSO) &: 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).



Hz, 1H), 7.24-7.45 (m 15H). f)

2- (2- Hydr oxy- 2- phenyl et hoxy) benzene-1,4-diol 35 A solution

2-[2,5-bis &benz Qxy)phenoxy] 1- phenyl ethanol (3.9 g) in (ﬂrﬁp%%% 75 m)

was hydr og Ré)r‘@ 54" t he presence of 10 % pal | adi um on char coa Y 006452

36 2 0 DEC 2005 PCT/ FI 02/ 00621 (100 ng) at 30 psi. The catal yst was renoved

by filtration and the solvent was eva at ed under reduced pressure. The

residue was recrystallized fromthe m xXture of toluene-ethyl acetate 8:1

(15 m ). The yield of 2-(2- Hydr oxy- 2- phenyl et hoxy) - benzene-1,4-diol is 1.2
"H NNR(DIVBOdG) 8 3.79 (dd, J =9.6, 83 Hz, 1H), 5 4.00 (dd, J =

.6, 3.6 Hz, 94(dde 3.6, 8.3, 3.9 Hz, 1H), 5.66 (d, J = 3.9

, 1H), 618( .5, 2.3 Hz, 1H),634(d J =23, 1 H, 6.57 (d, J
8.5, | dgéa';'p'%ﬁ(m 5H) . 7.9 66.(s, 1H. g)

23D|hydr02p kluorophenyljohzora e S it i

2- (2- hydr oxy- 2- phenyl et hoxy) benzene 1, 4-di ol (1 2 g) in toluene (75 m)

was heated with A 5 der reflux for 7 hrs.

After fiftering ?ﬁ&hﬁ\%‘ﬁ’}' 9@2@%‘%&?’%‘@ cflll,? reduced pressure. The

residue was purified by colum chromatography on silica gel (toluene/ethyl

acetate/ acetic K - dasdescnbed for

2 3-di hydr o- 2- pﬂ%rﬁg Fr‘b&ér‘%*&f‘%l)}]lh O&ﬁﬁwgﬁigﬂ 4ne was prepared 2 zg 0.d6) 8 =

4.02 (dd, J2=-€3alusropmn)d) fphydngychraman-4eQpe in Fxamp Cﬂa)ﬁm?z“ 8% 11

I(—|(zjd 1~|1|) = 8. 512% @y&i%xyé’éﬁoghﬁxo%@ akd 0.4 ndl of ﬂﬂﬁoro&rﬁalldéhydbl-ﬁhc ﬁr:oﬂﬁct(whs J=2.8

(2. 3. 1% hywensialand G bestsapd: ATOVVR 08 Mt droMSty 67 55 o 7 20
gom Irgn ?T (18, B4y wam'r? 1H)phemy125t(ﬁnzaw 14 @, 0K, h36-B1), wa (d@)lH 48l or o-
di nmet hyworg&:}?@eg?fqg lfﬂir}ds ggﬁ? ’d a’m%égg}ri?G qglﬁ lA’f t elr6 9cool I ng

t he m xt ur e138Hx), 2.76 (dd, )IHNis-lQ,S h&dﬁd and the precipitated product was
filtered, washed with water and 2-propanol and dried under reduced
pressure Yield is 60 ng and 163- 170 C.."HNWR (DVsSO-d6) 8 = 4.16 (dd,
J = 8.51511. 6 Hzb) 2-(MFluctophenylyhroman-4.6diel 2 6 1z, | H), 5.28 (dd, J =
2.6, 8.5 Hz,, 1 H, 6.75 (dd, J = 2.6, 8.8 Hz, 1 H), 6.8 8 (d, J = 2.6 Hz, 1

D 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, ds-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).

1 EIEG)(Q

c) 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, d-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



7.05 (d, J =8.8 Hz, 1H), 7.21 (d, J = 9.1 Hz, 1H), 7.39-7.52 (m 5H), 8.60
(dd,J:3028 9.1 Hz, 1 H, 9.05 (d, J = 2.8 Hz, 1 H. Ex2®0EC 200% :
2- (2. 3- D hydoo3@eqaieny| - benzof 1. 4] di oxi n- 6- vl oxy) - 3- ni t r opcERBIeR

2- (2, 3-Di hydro- 2- phenyl - benzo[ 1, 4] di oxi n- 6-yl oxy) - 3-ni tropyri di ne was
prepared in the sane way as

2- (2, 3-di hydr o- 2- phenyl - benzo[ 1, 4] di oxi n34-yl oxy)-5 20 DEC 20 WO 03/006452
PCT/ FI 02/ 00621 37 nitropyridi ne above from

2, 3-di hydr o- 2- phenyl - benzo[ 1, 4] di oxi n-6-o0l (80 ng) and 2-

o

hl or o- 3- ni tﬁeﬁNIQO%;E:f £56- ﬂfﬂa}eph\éhﬁbdudrﬁmﬁ@-om}ﬁﬁodﬂét Wﬁ@p& edrﬂfN 4 2.5 b

DVBO d6) S =
(1H), 5. 2)7 (gfelungine g‘°g’§P'6yP&‘"g11‘FIbta“°6%§‘ %E%te(ﬁ Qaégsef%n%rmmm 6. 85

(ga JJ: i g (400 MHy, CDQ3 & &.04(d51H, 523 H), 8.604dd, TH3#911, 32 Kz)) 7@% 8.43
(9, 1 oD i 18020l Baeh Tof Srfa Ly, oo LAY £
pyridine P- (Q9§(Q£H}ﬂﬂc8~'2-2p3ﬂinyl679d€(dzﬂﬂ,187Hz),5 37(dd, 1H, J 10.4, 2.3 Hz),

1, 4] di

wiy s 2 (2, 304N 1L Y10l O STEO B, 2 B GHE fIE AT ST, sare,
above from 21131,3%&& phenyl - benzo[ 1, 4] di oxi n-6-0l (80 15 ng) and

2-chl oro-5-(trifluoronethyl)pyridine (64 ng). Yield is 50 ng and np 104-

110 C 'HNI\/R( Od6 .= 4.15 (dd, J 8.3, 11.4 Hz, 1H), 4.46 (dd, J =
2.3, 11.4 Hz, amB ‘(dd, J = 2.3, 83Hz lH) 6.72 (dd, J = 2.8,
8.8 Hz, OH), 6.842- : 5&idodvidinkH) . 7. 19 (d,
J = 8.8 Hz, 1H),739752(m 5H) 8.20 (dd, :8.8, . , 1H), 8.58
(d, J = 2.6 Hz, 1H. 20 Exanple 23:

5-Ni tro-2- (6- pherd)l 15{2£§-Bxsﬂameylo&r)phbntyl]nﬂapﬂnﬂml en-2-yl oxy-pyridi ne a)

6- Met hoxy- 2- phenyl - 3, 4-di hydr o- 2H napht hal en- | -one 25 A m xture of

pal | adi um(H) acet ate (0.57 rac-2, 2' - bi s(di phenyl phosphi no) -

1, 1' - bi naphtyl (AUt %baséﬂdwérmh@wl)e anazci (3d 6 @), bepzy) chlomidd (3:04 ol uene
was

15  g), potassium carbonate (12.4 g) and 18-Crown-6 (30 mg) in 2-butanone (50 ml) was

- heated under reflux for 5 hrs. After cooling the precipitate was filtered off, The
filtrate was evaporated to dryness under reduced pressure and ether (50 ml) was
added to it. The solution was washed twice with dilute sodium hydroxide solution,
twice with dilute hydrochloric acid, dried over sodium sulphate and substantially

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-d¢) 6 =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



stirred under argon for 10 m nutes. Bronobenzene (5.34 g) and 6-net hoxy- 1-
tetralone (3.0 g) solvated in dry toluene were added and thezmm_igjmwas
stirred at w@odpk4s2 fOor 2 h. The reaction m xture was cool ege /gmrz;a&gy
tenperature and poured into saturated aqueous anmoni um chl or| an
extracted with ethyl ether. Organic extract was washed with brine, dried
and evaporated. The crude product was p@gs fied by flash chromatography on
silica gel using toluene and tol uene-ethyl acetate (9:1) as an eluant."'H
NVR (400 MHz, d6-DMSO 6: 7.87 (d, 1H, J 7.8 Hz), 7.16-7.33 (m 5H), 35

> 525 98 (m il sgaﬁﬁa%iaﬁﬁ%cldiﬁls%%@mﬁ%lﬁ%rgﬁﬁg%%% e
PCT/ F102/ ooesojduas husiroe;xdelysqhm 10.6snB iy ethanol (Ui mi)avas-heated apderraflenfor! - one
6- Met hoxy- 2- pig y'xrﬁrém%& Z%c‘irﬂ@ﬁ’ﬂh&@'r@dﬁcéd peutelth® cfbhr maufne&isuxed 5

with 47 % HBr ~( 20 unt.j | earance of the, starting materlal.
m xture was mg ?Cé@lcmtltﬁ%%hy losigracile Theiprrripitated pyodugiwasealiectsd hyI

acetate V@s fiRftioNdwaYeP With e/ w&&wr@ﬁaehdmuee@ﬁwﬁmé |Y1§ﬂdsf)'59m

t ol uene. 1 . 8.6
Hz), 7.15-7. %ﬁwﬂg@%g %35(%]@%5‘% 98@ &13),4§‘,§%)(de_638 (38 ey J 2.3
Hz), 3.79-3. BH),6M9(d,H)= 3.2 %9 1H),06.85 (d, J:-8.8 H2, 8H),7.2857.46 (m( hOH)] B)1,(b2s,19- 2. 33
(m 2H). c) henyl 5,6, 7, 8-tetrahydro-napht hal en-2-0l To a sol ution of

6- hydr oxy- 2- pteny| - 3, 4- di hydr o- 2K+ napht hal en-1-one (50 15 ng) in
trifluoroacetic @.%[%Blsémﬂommmybl-phmlqtmong) The m xture was
heated gt 60 C for 3 h. Solvent was evaporat ed wat er added to the residue
and the m xture extractg&)vmth et hyl acet ?%1 anl c extract was dried
and evapor at ed. bis(benzylgxyipkenp 898)0 b(%momph?n%s(@/ 32 (m

6,87, ), B b3t &k&?bcﬁ}afe?(o zsrg)ams o643 9e) i ucdbhitild.. 94- 1. 99
émN. AP, (6<§p2§'aﬁw45§ SHigre %2212 & 1 ape ek T ewixts was Gltered pod yapgreied

6- Phenyl - 5, E‘tpﬁnﬁ}eseumdchyadnoed‘;a'pdsuha‘lfhﬂtemdub wasritujed with the mlxture of

i oty Por rithgr 48 el id WSct e ) e 0610 Rt Tt Boduechl) | 0 91
starting rataslleeted by\diteationwashedwitlcoldegtieer gud dried mﬂrw@cm RuessuEe. ext r act ed
with ethyl agRifk®.145 MiINMIRYDMSORSS WasdseE, 2H) 5.08(5,281)2598 (s, 2H),

6.51 (dd, J = 8.9, 2.3 Hz, 1H), 6.68 (d, J = 2.3 Hz, 1H), 6.94 (d, ] = 8.9 Hz, 1H),

7.28-8.03 (m, 15H).

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
(DMSO0-dg) 8 =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, J =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



wat er, dried and evaporated. The product was recrystallised fromtoluene.
1H NVR (400 MHz, d6-DMBO) 6: 9.04 (d, 1H, J 2.4 Hz), 8.61 (g4, ood
9.0,2.5), 7.WB-0308&52 (m 7H), 6.95-6.99 (m 2H), 2.83-3.01 (rpc 2/00621
1.87-2.04 (m 2H). 30 Exanple 24: 6-(5-Ntro-nyridin-2-vloxv)-2 phenyl-3

4- di hydr o- 2H napht hal en- | one

6- (5-Ni tro-pyridin-2-yl oxy)-2-phenyl - 3, 438l hydr o- 2Hnapht hal en-1-one was 35
prepared as described for

S-nitro-2-(6-phenyl-5,6,7,8-tetrahydro- naphthal en-2 yloxy)-pyridine in

Exanpl e 23( d)10sh )kt 56 pab The BMtalk Was%éxﬂb@é&’ﬂyﬁltﬁn&i ByHhe selent3UEC20 VO
03/ 006452 PCT/ F10Z/ 006 39 napht hal en- 1- oné€,

33
2- chl or o- 5- nFYAPEFSd ¥ éreéﬁepd@re%grep%%gegadaﬁm tﬁfrsrsapéhzedrﬁromm mpixbge Mz,
d6- DVSO) 6: 8f tdlueneethyl htetate 8:1915iml). The §feld of2-(Z Hikdroky2-ghendlefhoxy.- 01  (d,

3 s 5 oy (fnzéeg egibhis] 2 Y g 304078 =H0e (il 1 9618 33‘%"3}92” ( ﬁ]“) |
1H) . 5 Bx@npho0pdd, I3 N6 L6 Hz, &), 4P4d0a, Jha.6y8.3h3.6iHzy 1H),\4.66d) J . %ol
i 5501 ved 1 h%%c‘%ﬁ%‘a’“ Bsie 3t 100 O (& 5= 230, 857 i 5,

Liman 89 (0. 15
M) and 10 ndR6-FHh4F(ny l\ﬁé?ﬁﬂaﬂﬂ)ﬁaﬁﬁ@oﬂ@xrl dine (DMAP) were added and the

reaction solution was stlrred for 2.5 hours at roomtenperature and
quenched wi th addition of 1 H20O. Tol uene was added into the reaction

m xture and evapog)gt%H)ﬂﬂ!@'%hz;m’ég)él‘benﬂlldéﬁex’évfaﬁbrat|on was repeat ed.
Product yg,s purified by colum chromat ography 15 (CH2C12 : EtOAc / 98 : 2).

s 6. 85666 (i SO0 Bt 412 ugrond ignehngegztng - Gby12 9'n 50 (1,

1 H, J 9. Yohizne (751hl)9vadtieated with Amberbydy 15 8atsly&.(63 g)nmndér reflux for 78, 62 (s,
2. 20 2. envﬁr%'%% & Sol¥eht Was eviporatéd l%ﬁfe}re%gcéchregs‘IPe ThE rmm&» 26:

5 Am no- 2- ( 2- man-b-yl oxyJy-pyrl
5-Nitro- 2- (znmf@dw@mmehremytomp oy siligh gel (tflueneletinil acetateacaigicidias
di ssol veg i rg.339 THe yid1d oF 23l dthyd6 2 pHenichedzofdi 418ioRMVELET is((Bs ) NNEE added

in few
' (DMSO-d¢) 6 =4.02 (dd, J=8.5, 11.4 Hz, 1H), 4.35 (dd, J = 2.3, 11.4 Hz, 1H), 5.11
(dd, J = 8.5, 2.3 Hz, 1H), 6.29 (dd, J = 2.8, 8.5 Hz, 1H), 6.32 (d, J = 2.8 Hz, 1H),
6.75 (d, J = 8.5 Hz, 1H), 7.36-7.47 (m, 5H), 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-o0l (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. '"H NMR
(DMSO0-ds) 6=4.16 (dd, J = 8.5, 11.6 Hz, 1H), 4.47 (dd, ] =11.6, 2.6 Hz, 1H), 5.28
(dd, J=2.6, 8.5 Hz, 1H), 6.75 (dd, = 2.6, 8.8 Hz, 1H), 6.88 (d, ] = 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:

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-



25 portions due to exothermc reaction. The m xture was stirred at room
tenperature for 2 hours and filtered. The zinc was washed wig peg! 285 al
acetic aci id was evaporated and tol uene was adde vapor at ed
again. A pg’&i@g@(?nﬁxture was dissolved in CH2Cl12 and msh}mﬁ“ﬁl

Wat er phase was further washed wth CH2Cl2. Both organic fractions were
conbi ned and dried over Na2SO4. Product .30 was purified by colum

chr omat ogr aphy. ' H NVR (400 MHz; d6-DVSD): 8 7.52 (d, 1H, J= 2.8 Hz),
7.46-7.30 (m 5H), 7.05 (dd, 1H, J= 8.6 Hz, J= 3.0 Hz), 6.82-6.72 (m 3H),

L o s ol i T o
,-Agel?ll gm né_dﬂ!oro-@ﬁuﬁbpglﬂﬂuﬁb @6:mg) Wleldxs)30mg?ndr:]1 p <60 °g '"H NMR (DMSO- d0 -
200 ° PCT/ 1657 8582@3? ﬁng g{r‘g?’@l%gﬁ% @R WEL@%‘% %’?3%475@9#0 25, Exanpl e
26 (0.955g) S:aHz, HH) $53\dd, Ji=n23, 8b He, 1H),\6.85y(d} HrAacS Hndld-l) 708 (dgen8.6DVAP
(0. 0389) gy adiach 386Gh i s 1 DS 19049121 0083 | ATPEAS gt o (e

reaction so dr opw se of vr orods ’nd e§< ermc reaction.
The reacti olHjas sti rred for 90 m nutes at room tenperature and quenched
with slow addition of 1 m of H20.50 ml of toluene was added and
evaporated to drﬁgss. ;fl uene evaporation was repeated tw ce. Brownish
product m xture ‘fed with colum chromat ography (EtOAc: CH2C12 /
60:40) to give Qf(2 fhtdird-i Rertd-b 4RI 64 asiflabromekteylpr oduct was
further 1§ur|f| g 10 with recrystallization from MOH H20 (71:29). The

pr eci p|t iltered and washed with 2 x 10 ml of ice cold MeOH H20
(1:1)."H-NWR (400 MHz; d6- DVSO): 8 10.04 (s, 1H) 8.27 (d, 1H, J= 2.4 Hz),

59 Hy . 685 (d ;‘28(3% Dtz oy o Bl oy syt ,*. "0,
Hz; J = 2. 2pwdine wagprepa@due e sampl)wayzs #423adiby -Mheyyl:ben;g[ll‘ﬁd@xm J =
g7§ EI—ZD ; o t6 §x 5)-mtr3 éﬂevé !ﬁbml2 %ﬁd%h)%:&ﬁ'pkeﬂq &F&o[i4?lox1§2@6mh6 28:
5- Ani not9- (2“ H‘E ' : -@‘4‘{]/?’89{ W’rdﬂféﬁydég%&) %ﬁli'@%%@mﬂd&? was

di ssol ved i n10°8. NN[R(IDMS@}&A)QImé 1810dt; 0 =8.3,r AgEHz, TR 4618d,7e42.3) and

AC20 (1.0 11 41y, 1H),5.27 (dd, T =2.3, 8.3 Hz, 1H), 6.72 (dd, ] = 2.8, 8.8 Hz, 1H), 6.84 (4, J
= 2.8 Hz, 1H), 7.03 (4, ] = 8.8 Hz, 1H), 7.19 (d, J = 8.8 Hz, 1H), 7.39-7.52 (m, SH),
8.20 (dd, ] = 8.8, 2.6 Hz, 1H), 8.58 (d, J = 2.6 Hz, 1H).
20
Example 23:
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°-binaphty! (1.91 g) and potassium fert-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, ds-DMSO) 8: 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) were added and the solution was stirred at roomtenperature for 2.5
hours. Tol uene was added and evaporated to dryness. Tol uenepg mi on. -
was repeat oMO 0849382 Product was purified by col um chromat egfr 0621

(Et CAc: CH2C12 / 60:40). 25 'H NWR (400 MHz; d( -DVsO: 5 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 5H), 7.07 (d,
1H, J= 8.9 Hz), 6.99-6.85 (m 3H), 5.1338dd, 1 H J =10.1 Hz; J = 1.9 Hz),
3.05-2.92 (m 1 H, 2.78-2.70 (m 1 H, 2.21 (s, 6H), 2.25-2.12 (m 1H),
2.08-1.94 (m 1H). 30 Exanple 29: 2-(2-Phenyl chroman-6-yloxy -aniline a)
2-Ni tro-1-(2-phenyl chroman- 6-yl oxy) - benzene 35 6- Hydr oxyfl avane (0.150 g)

was di ssol ved in dr O (5 ,m nder . nitrogen. Kl (0.166 g) and KOH
(0. 074g) were adaﬁo&ﬁgf%éxﬂcmea&'-wﬁé%ﬁ@idm-?}éa‘aﬁﬁthzlee-1 2005 WD 03/ 006452
PCT/ FI 02/ 00621 41 roomtenperature for 15 m nutes. 2-Chloro-I-nitrobenzene

Cool o0 ani ut 1 on voMhtkyd-BerPoltdiBuRY Slohbiaiy. Eind 0l St fixaf oo
Phases wér e With4&7 4 EBr{AQmikbunsil dispppearanceof the stadihgGnierigl. Thé mixtureawasc

h ?‘&m a,wa@,g,ea o . il pH'7
gngsgfi \r/]v:re ol ut i%ﬁﬁb\v&%ﬂdri e g?%%a%‘é%ié%ﬁg E%SETC%QE%W\}E\AP | Itraltoi on :
t hrough t he <sRprated; Theprodugtwas reciystalbissdfrom ftelpenen & NAGRA$90 MHz, de-NVR ( 300
MHz; d6- DVB@MSD)S: Qm.s(sdgl,l}g, 79 4d, 1187 B.612z) 3.13-71.337(n|1',|291?, é:ﬁ%g&,my, jiH).

7.50-7.31 ( 31 7. ., 7. d = g =12 Hz),
692 (5, 1 16 A bishieos Gff, LTaatland 338 ooy lmadbad g oy b0 8508”270
(ddd, 118, JXny1H), 2.692.33Am,2H). 11.2 Hz, J = 5.8 Hz), 2.73 (ddd, 1 H, J
16.9 Hz; J =3.2 Hz, J =1.7 Hz), 2.25-2.10 (m 1H), 2.08-1.90 (m 1H. b)
2- (2- Phenyl chr oman- 6-yl oxy) -ani l i ne 15
2-Ni tro- | - (2- phesy bdtheoylsn6.8,8/tebalyrdsnaphthalen-2-0160 g) was nostly dissol ved
in 30 mM of glacial acetic acid. Zinc powder (1.190 g) was added in few
portions and the_m xture was stirred for 90 nmi nutes at roomtenperature.
The zinc was fi IToe sdutignehgsRydeexyod-phenyl-3d-dihydrecdH-paphthalenvhwne¢3hor at ed.
The evaper athgyin trifhsdroaRtivarid widaded tidthylsilank (088 R NTThe SYIRARE FhEHeAGRI N-
The residue o‘?l szm 2? In CH2C12 and V\Qghed W th 1M NaOH Na
sol ution vva?%@r ﬁcgr ROVERL Was pvaporated, water added to the residue and the mixture

extracted with ethyl acetate. Organic extract was dried and evaporated. '"H NMR (400

MHz, ds-DMSO) 6: 9.02 (s, 1H), 7.18-7.32 (m, SH), 6.87 (d, 1H, J 7.9), 6.50-6.53
(m, 2H), 2.68-2.92 (m, 5H), 1.94-1.99 (m, 1H), 1.81-1.89 (m, 1H),

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-pyri

6-(5-Nitro-pyridin-2-yloxy)-2-phenyl-3,4-dihydro-2H-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-



CH2C12. Both organic fractions were conbi ned and dried over Na2S04. The
purification of the crude product was done by elution in DHEC t2ough a
smal I silica colu "H NWMR (400 MHz; d6-DVMBO): S 7. 45- 7(?%”@892/ §(§é

6. 89- 6. 83"‘(%’3/0%111)2 6.80 (d, 1H, J= 8.5 Hz), 6.77 (dd, 1H o

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 (mg! H), 2.73-2.61 (m | H),
2.19-2.09 (m | H), 2.03-1.90 (m 1H). Exanple 30:

5-Trifl uoronethvl -2-(2- phenylchroman -6-yloxy -aniline 30 a)

2-Ni t | - (2-ph | ch { . t

5N tro- 1. (DerBHR Rmoraoe 2SR Y pRERd B Ruoride. (B
as descri beNMR(46) NMiHzZ; d.s-DMSD}J&)@rQﬂI @hitBnbn 881z H&§{dddHz £AS. 2.0), &Hﬁpl e
29(a) 35 exfdﬁ'?hgggh PAPEnEY 01 ”?260/%%)\/\@9614%%& 155, Msof dry

DVSO under

4- chl or o- 3- B2BI(m; 1H),2.98-3.64 ¢m 3%2&%@14 2%5@&8‘85“3)3&/ FI 02/ 00621
met hyl be§12ene (0.24 mM) were added in simlar manner. Product was purified
by col umtm chr omat ogr ap (CH2C12 : n-heptane / 60:40). 'H NWR (300 MHz;
d6- DMSO): 6 8. 4Exwpleﬁg J— 2.1 Hz), 7.99 (dd, 1H, J= 9.0 Hz; J= 2.2 Hz),
7.51-7.29 (m  Skiy. Abetifandif in Bok 91 (m 3H), 5.15 (dd,
1H, J = 10.1 Hz; 2.83-2.68 (m 1H),

., 3.08-2.90 (m 1H)
2.25-2.11 (m 1H), 2.09-1.91 (m IH). b)
5-Tri f | uor omet hy$-Aming- 43(mphdnyhhmmm-GyLom)<§l)lS<d¢mf Example 3 (0.174 g) was

was 1 cadbeadrged 2 b SEEMAE ok ridoger AEATRRSIOERIA S0l 10 ) | ne

w th 2|g gﬂ E]%%:as descri bed
for 2-(2 phmmﬁ%bfé{(ﬂdvdﬂmthvlwmmmdﬁ@@M@&Wﬁﬁeé e UORs purified

by col i
s RR (30 08{;&@5&?&@9 E%fgﬁ’ of 95%&% o8 ipigaule af8 qdnched with adtitantof.

6.86 (dd, 1MmlpfHQy qulﬂeng was 1‘@3 ptp, tﬁ%“%%“%‘ %ﬁg@ﬁymg ﬁé al’°6aj“?’zt°(d§y‘?ef

8.4 Hz), 5. 4Qnkfice ratﬁnlﬂts(r ated HProdct Vas parified by calum chrosatograplyy- 2 87
(M 1952 (G EtOA 768 1 2f ‘ﬁ%@oéﬂn&'&’nﬁs% 59.38%s, 4fD), 768 s, Exanpl e
. 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=9.9Hz,J=19 Hz), 3.71 (s, 3H), 3.0-2.85 (m, 1H), 2.75-2.62 (s,
1H), 2.20-2.10 (m, 1H), 2.05 (5, 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): 8 7.52 (d,
1H, J = 2.8 Hz), 7.46-7.30 (m, 5H), 7.05 (dd, 1H, /= 8.6 Hz, J= 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-phenzlchroman-6-yloxx)-pzljdine



5- Am no- 2- ( 2- phenvl chr oman- 6-yl oxy)-aniline 20 a)
2,4-Dinitro-1-(2-phenyl chroman- 6-yl oxy) - benzene :
2, 4- Di ni t r wO-08/20qakenyl chr oman- 6- yl oxy) - benzene was prepar eﬁciimdf%&rll bed
for 2-nitro-|-(2-phenyl chroman-6-yl oxy) - benzene in Exanple 29(a) except
that 6 25 hydroxyflavane (0.0.226 g) was used in 5 m of dry DVSO under
nitrogen. Also KI (0.249 g) and KOH (0.4012g) and 2, 4-di ni trochl or obenzene
(0.2 10 ng) were added in simlar manner. Product was purified by colum
chromat ography (CH2Cl12 : n-hepta- ne / 75:25 as the eluant). 'H NVR (400
MHz; d6-DMSO: 8 8.88 (d, 1H, J= 2.8 Hz), 8.45 (dd, 1H, J= 9.4 Hz, J= 2.9
Hz), 7.48-7.30 ( H J=9.3 Hz),, (d, 1H J= 2.8 -
Hz). 7.05 (dd, 1r|$ ‘“‘:IEP“Q 28(2Fé’ g‘%"”?“&“rﬁﬁ‘“’é ng%°?FWPH%(O#55B&WaS 5.16
(2 dc21I5 %HlBJ (— diSsodvedzin 8ml &f dry blyx)ldma ufider ditfdged. (MMAH) (0.0388Pwds ddded M cAIH)

5- Ani no- 2- (glo jf??%\’Ql c?ws(r)“gﬁgadn%é tc‘%p%tr\’?ﬁ)‘f’ﬁ fhe reagtion sqlwtiondgpwispybeeanses 45
PCT/ FI 02/%006 1V18F3’028 alnd:@mithermwl regctioph Elereadtionrwas-sdrrgd ﬁor;gx}rhmnms%robﬁx 04 g)
was di ssol vegmp Eratlﬂrgaﬁéq@ncﬂé@ﬁitﬁklo@@ﬁditﬁm%'lﬂ]l%??Iaé' g%mﬁ B flﬁﬁ’l}eélg

added. The quﬁsé stirred roomtenperature rkup was
done as des and gyaporates tgideygps T@llﬂeamwera}mwrwtedmmemm| e 29.
Product was ;ﬂUdiudt insisltubey/w uﬁﬁbd%ﬂoeaﬁﬁnéhﬂhﬁh@éy ctgit:ﬁg d_94@?d4 ilSH

1o i) ) 18 s Qgmtstalind lphyf Sotgvich produgy f%vroéms s urtherpurified 2. g i)
6. 49 (d,101H, willrrerystatiation fioth ¥8OH:H,0 JH :29)6 Thizprecipitit waddilteddd and= 8.4 Hz,
152 § 1) el o by st g 8 G
§1 mqllH) %0 @Mﬁ@h%gfm(%ﬁ)?m @gkj&mm@ﬁ&ﬂﬂddﬂf?M3ﬁﬁmj¢m8 a)
ano- 2- nif#07 477231 Cao9@N £ N$H;.7=6.8 Hz
4- Oyano- 2-ni 1oz |3 (Z AR & lOlHEigJ 22’Hz),§02?26302%61&f371 (dd;alngJ(%s
15 168 Hz;J=5.1 Hz, J= 1.8 Hz), 2.22-2.11 (m, 1H), 2.08-1.92 (m, 1H),

Example 28:
3-NV,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;0 (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; ds-DMSO): 5 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, 5H), 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. K1 (0.166 g) and KOH (0.074g) were added and solution was stirred at



described for 2-nitro-1-(2-phenyl chroman-6-yl oxy)-benzene in Exanple 29(a)
except that 6-hydroxyflavane (0.453 g) was used in 10 m of gdpyc O under

ni trogen. wid auoksls 2(0 498 g) and KOH (0.224 g) and 4-chloro
benzonitrile (0(.) y 5 nmg) 20 were added in simlar manner. Pr%éd‘ﬂ/glﬂg{/\g@]

purified by col um chromatography (CH2Cl2 : n-heptane / 90:10 as the
el uant). 'H NMR (400 MHz; d6-DMSO): 8 8464 (d, 1H J=20 Hz), 8. 06 (dd,
Il H J 8.8 Hz, J:21Hz)708(d 1 H J 8.8 Hz), 7.07-6.93 (m
3H), 515(ddIH,J-101Hz =21Hz)305291(m1|—|) 2.82- 2.70

(qu/i nH)o 22 ( gr Bﬁ\ tétépé@uégr‘rg% 1 8%\1/8@&3‘ 29§h1()F3 him'obegécng)(o 104 g) was added and

4- Cyano- 2- nlﬂlcsolunquphsinpdd(ﬂhr*ﬁmeG-Zﬁ lowyy. Ooeledesnhutipf widsGalgn up. wiithmol )
d d
22 (2 pheny| A Q%&'%W"'d%‘{@“‘ﬁ‘?ﬂ#?ﬁﬁ?ﬁﬁ hbrf SEpar B png WA 40 m of

gl aci al aceml@sea\‘%wa%m @Pb zg Adfrorgani¢,phases,ene oambened@ed WaPhst‘Mtih Mas
purifiedsby Kol zUﬂTththH gﬂ arl 6}, saua&l&a@an&dl&&lwkggm and H NVR (300

MHz; d6- DVBO I 6.78
(m 4H), éﬁlnéad “ﬂgaﬁltraﬂ%&@qsg ¢ %n%g comm "sCﬂIszzdahcntiqa (89 43)10 0 Hz,
%_OEZB i g% ( Bi-ulmm(ﬂmmm ; ds-DPMSO): §8:01.(38, 1(HnJ=I=8ll'|)Hz Z—ZB7Z{Z)076SW(m 35 | H),
N Acetyl - 2- (8 p7e§% 7 %ﬁé‘%ﬁ%?i ﬁﬂ(ﬁﬁqp}n@é%ol%eé‘foﬁﬁhwﬁﬁ/ﬁ&/ 00621
2-(2- Penyl ctﬁr%(ﬁnlfﬁ) )61510>(§,)2Pb)n5|12|6@,(1®l 0531 Oy) Hapg=2i3Ho), 285 (ddd, 1Hi/~of dry 5
pyri di ngoun%r dmtjncﬂ? HPWS@%H%W3€@gdaﬁ?ﬁ£ 69%1za<3'ﬂ3§@ﬂy?"—'1d? (0.1 )
wer e utlon was TOI’ OUI’S at room errperat ure

fol | owed wi tHe): Ry 11308 1804m, 3H)+p0. The sol ution was evaporated to

dryness and toluene was added and evaporated agai n. Tol uene evaporation
B e e B R S
absol ute et hanol by cooling and adding 0.5 of . "H NVR (400 MHz;
20y, 6 8-6. 74 (A l-t%pq%vﬁcﬁreﬂ%#-y@(ns aei@%s%s%s& £508:6.99 (m
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 IM NaOH. NaOH solution was further washed with
CH,Cl,. Both organic fractions were combined and dried over Na,SQ;. The
purification of the crude product was done by elution in CH>Cl, through a small
silica column. 'H-NMR (400 MHz; dg-DMSQ): 5 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-triflucromethylbenzene 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-



1H, 2.76-2.65 (m 1H), 2.21-2.11 (m | H), 2.10-1.91 (m 1H), 2.06 (s,

3H). 15 Exanple 34: 3-Nitro-2-(2-phenyl chroman-6-vl oxy) - pyrw ﬁEc s

6- Hydr oxyf I'vgpa3Rods@2 150 g) was dissolved in 3 m of dry DW b2/00621
nitrogen. KF (0.117 g) was added and the solution was stirred for 46

m nutes at 20 +120C. The sol ution was cooled a bit and
2-chloro-3-nitropyridine was added (0.2342 g) and stirred for 7 hours at
+120C and overni ght at roomtenperature. The reaction mxture was taken up
with EtOAc and I M HCl and water were added and phases separated. Organic
phase was wa

O
phase was was 13‘& " t%{rmf’}%rgghﬁz g@ﬁmépkéfg&&gwgg{ct ngm ’
purified by @oluuchlwnmaogy ERHCl mbmt@e/éﬂ%p‘tfkm (390 MBIz de~ H NVR

(400 M OTMSE):5 B4B(EIHI%2 1My o9 18, 133 00 Feba ta shoy 1 1
A R ﬁsaH%lg T 5.8,
2.
3-

\

)= To-651 389, 3545, 105 B0.0Bizi e 11
78-2. 685 ( me,3 Hj) 3.08-290 @n IHY 01831258 ?n LOH)1225-2(1 (nd, 1H), 2. 69-1516(&9'1@1)35
Am no-5-(trifluoromethyl)-2-(2-phenvl chroman-6-yl oxv)-aniline a)
2,6-Dinitro-1-(2-phenyl chroman-6-yl oxy)-4-trifluoronethyl benzene 35 WO
03/ 006- (52 45 PCTbhF5I2ifD06063RYI-2(Bphinylchraman-6-yloxy)-aniline

- (2- phenyl chr oman- 6- onxy) 4-trifluoromethyl benzene was prepared as
described for 2-nitro-1- phenyl chr oman- 6-yl oxy) - benzene in Exanple 29(a)

except that 6-hydéd¥igptla n(yty -Yigxy)-frdnfugramethylenzenedp.31 DO under
ni trogenqg Al s Kdut&i B Ml o ﬁlﬁ%ﬁ@aﬁévltﬂ)zl&r(@ 44535 BéRriBediof (bl 1 ©
benzotri 5 fl uori %501‘% 34} similar manner. ' H NVR (400
MHz; d6- DVBCPR henylghgomyan-ByToxyypnifipe %Em@c (2% FPrgfyct wpsguniged by ERipmaL) | 5 09
(2 d(ilg %HOSJ(— dirothatderaphy (Cﬂqﬁleil)hep&n9$7Q 38%s (8 elddrl). 'B-N¥IR2368 MHz; diH)
3- Ami no- 5- (Fbmlf’%n@?ﬂ%?)mz %%@y%h{o%@ 9@%‘)’ Uif7 A8 Hp /=
2, 6- Di ni tro- 1.5(22)ph8sbl sthing3l); 672 (d)}4H), J4= 8.4 H2), 5040 (s 2HY, | SoE@dnEH (0=198 g;

15  10.0 Hz; J=2.3 Hz), 3.04-2.87 (m, 1H), 2.78-2.65 (m, 1H), 2.24-2.10 (m, 1H), 2.08-

1.89 (m, 1H).

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 m] 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; ds-DMSO): 5 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, /= 8.8 Hz, /= 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



0.43 mml ) was reduced to correspondi ng di am no conpound as descri bed for
2- (2- .phenyl chroman-6-yl oxy)-aniline in Exanple 29 except tizeo DEEC 2008 of

gl aci al aceyp@snawiss and 1.525 g of netallic zinc powder wep @2% fr oduct
was purified by colum 15 chromat ography (100% CH2C12 as the e uant

"H NVR (400 MHz; d6-DMBO): 8 7.45-7.28 (m 5H), 6.76 (d, 1H, J—88Hz),
6.65 (dd, 1H, J= 8.7 Hz, J= 3.0 Hz), 6.48 (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 Exanpl e 36:

5-Succi ni m do-2- (2 %ﬂFﬁc}r i
5- Ami no- 2- ( 2- 5heny1 (E:)jEronanh(%- ‘1@]}&5&1 |b ﬁeﬁp?4g)2\gasc8ss%vedm
di ssol ved i n12n8 ofglagtal 9¢Q§l§|aalld aaé@thc( éél E) Wm@deﬁu’t‘hedg@qﬁlonsuaédm c
anhydri de (Or&:»PRmpératiie fHR30 AHIRE. Wirlaipe assdlinﬁtak@@schsédfbh‘%h%eﬂ?lnm es and
solution was cool e alnd evalﬁgsla ed t%d% igness Tol u a é‘ was added
and evapor at 6’6‘05’631@13’ PXY)Aylinsda rogyet wasRuritied by o omato-
chr omat ogs appsa 2} E;NAT98H ds A efamty 'HANMR{300NIHz! d-DIMR)480.484Hz ;
d6- DVBO) : ( _ 6 Hz),
7.48-7.31 (m%giﬁ“ g]?‘) F&"‘téﬂﬁ @Hz)s‘s‘f%l(é‘?q% 8%312? ﬁ%zl'%ﬁé%so Hz),
6.92 (dd, | HH,J=2.8H7),1649 (d, 12/ 7 814AH)z), 603¢d, 14, J‘fZ—JﬁH]z)ﬁBlGldl-&I)LJ‘ﬁ‘ 13
(dd, I H J 3. 2
270 (s, apy SIS E31) 56 Gt o Bike, I A S0 A & 2 S B
0' - Di acety I-ZSPfa’r&?a@m dithi 8 2567((m, dﬁﬁn@x%ﬂﬁé&ﬁnl&ﬁ @3y 186 w5 iH) ne WO
03/ 006451?0 46 2 0 DEC Us PCT/ Fl 02/ 00621
5-(0 O -D acetyl-L-tar eg{:zi'ci m do) - 2- ( 2- phenyl chr oman- 6-yl oxy) - pyri di ne was
prepared as describEPEt<:
5-succi ni m do- 2- (& e Omuh-6>¢ox iljene in Exanple 36 except
t hat 5-am no- 2-(2- phenyl chr oman- 6-yl oxy) - pyridine (0.318 g) 5 and
(+)-diacetyl-L-tartaric acid anhydride (0.227 g) were refluxed in 15 m of
glacial acetic a)i4dCyao- thm-h{&/ benylcHraman- w&;y)«bmzcue- DMSO): 8 8.10 (d,
1H, J= 2,6 Hz), 779(dd lH J=8.7 Hz, J= 2.6 Hz), 7.49-7.30 (m 5H),
7.13 (d, 1H J= 8 cHE 97d1HJ—25Hz),693(dd 1H, J= 8.7 Hz,
J= 2.7 Hz), 6.88 ‘t@yarl -njteo-152-phepylchremars6doxy)enzege was perparedias J= 10. 1
Hz, J= 1.9 Hidscrited¥or 2-nPfo-i {2-phefyichroman-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

(CHyCl; : n-heptane / 90:10 as the eluant). 'H-NMR (400 MHz; dg-DMSO): § 8.64

(d, 1H, J= 2.0 Hz), 8.06 (dd, 1H, J=8.8 Hz, J=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; ds-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).



10 2.80-2.69 (m 1H), 2.23-2.12 (m 1H), 2.18 (s, 6H), 2.08-1.93 (m 1H).

Exanpl e 38: 5-Nitro-2-(2-phenylindan-5-yl oxypvridi ne 15 a)
3- (4- Met hoxyoleoydszz 2- phenyl acrylic acid Triethylam ne was gn‘ilgsozyogcn
sol ution of p-anisaldehyde (10 g) and phenyl- acetic acid (1 I n acetic

anhydride (25 m ). Reaction mxture was stirred at 90C for 8 h Reaction
m xture was cool ed and water (600nl) soMdti on of potassium 20 carbonate (81
g) was added. After addition reaction mxture was heated at 60C for an
hour. Before neutralising with concentrated hydrochloric acid the reaction
m xture was cool gehipleddy:10C. Precipitate was filtered and washed with
water. 1H NVR (400 n 116- O) : ,,11H) 7.67 (s, 1H), 7.4-7.3 (m
3H), 7.2-7.1 (m 2¥4 ZLulH St (m 2H), 3.70 (s, 3H. (M+
= 254 (100%9. 25 b) 3- (4 I\/Et hoxyphenyl) 2 phenyl propionic acid 13 g of -

scetate and’ b6 - PaBdRmREES AT Re Bt RES dine maan Sl S0
at nospherse. Sirilire mglennﬂtmgeraDMAﬁ (Wmnbg’emdadetaiaclmamydmm@rbmuy\eerbo gl ve
(400 N - q el fhed éh%i Hal BRI AR s fool RRAPA G QRGBT
6.8-6.7 (m qenchipg with Q iml Of Hy. Thegobitiog wasieyjporated (o drynessiand talucre (dd |

H J 8.7, 13w§s d‘dﬁ)&d ax?d &vap ()ﬁﬂed a%!ii’n Folubheeva é&aﬁoﬁ'@as %at@a. Product was
6- Met hoxy 2- C 2006

PCT/ F102] OOGE’I‘E%PFS g&p@?ﬁrbﬂvé;ggtggr@a ﬁmypﬁ "y ReQH Y 98 éﬁ'ﬁzﬁqmlﬁ%‘ni ¢ acid
(T ﬁl gng? C1|r(])|not_:+e¢fystm”fzbd/frame@:ﬁh@bfﬂ&téc%s@lhie étvm:&:ow e&:}l&ﬂgchndraﬁﬂi% frw;seﬂl yt DZ/SC
for a7’ "soiafen- Nl doo M ASHREs GRa g £ W56 b ien, Bis Yo ioedo ) veg

to met hyl enéc08-6.90 ¢m, 2B))| 6.89-6A4 (ms4K)) 5116ddd} 1H,UF36.9, Jh=|250)$3]00t2 g8 (ngnd
al um ni um ch r I ng
tenmperature u ljergz%(é?5 (i?te m§}<|@nlge(g‘ iﬁﬁoxo%\éjtur’e% Sr?ﬁg'd at

15 Example 34:
3-Nitro-2-(2-phenylchroman-6-yloxy)-pyridine

6-Hydroxyflavane (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 overight at room temperature. The
reaction mixture was taken up with EtOAc and 1M HCI 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;SOj.

25 Product was purified by column chromatography (CH,Cl; : n-heptane / 80:20).
'"H-NMR (400 MHz; d-DMSO): 5 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, /=
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:

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



roomtenperature for 2 h. Reaction was quenched by pouring to dil ute i ce
cold . hydrochloric acid. Layers were separated and water s tian,
extracted wd ¢3obfssaet hyl enechl ori de. Combi ned organic | ayeré#,\% Ished
with water, dried and evaporated. Crude product was triturat to give 2.9
g of 6-Met hoxy 2- phenyl i ndan- 1-one.' H NVR (400 MHz, d6-DWVsO): 7.56 (d,

1H), 7.35-7.23 (m 4H), 7.18-7.13 (m &%), 4.02 (dd, 1H, J 3.9, 8.0 Hz),
3.82 (s, 3H), 3.61 (dd, 1H, J 8.0, 17.2 Hz), 3.11 (dd, 1 H J 3.9, 17.2
Hz) . 15 d) 5-Methoxy-2-phenylindane 5-Methoxy-2-phenylindane was prepared :

d bed f |
6 et hoxy- 5~ phondr DHRe 150 R enBirghg ok A Befoldrmenyiendss 78 1,
(m 4H), 7. pteparetisas(dascribey for72-mgo(H(Z-nhqnybhenzanrfzyloxy)sbmeqqrn Expmple 2. 4

)y 872 B0 Hept A b odyithns 4 wasiha iphOPl bhary Blasd ol 1),

d |
M xture of kmtmeno&lso ﬁ&ﬂéﬂ%gj ﬁtﬂa‘ﬁ@ @@@4%?35;%&%@5?133% M“@ (4 m )
was refl gxediubfide go ﬂlmgj%aetau@m il sitchilirgn @er. AHNMERI(400 MK2] dDMSO)M

t enperature er

rretrrﬁyl eml;chlscﬁﬁj(éi %’Fmé? ‘@o?r%?ﬁggﬁ&%rﬁg@n?ﬁ rﬁ’y Sg)ébr@&wggf{ d{dh Hﬁ"{)ri ne and
dried with 2Bg)2. %rmssm,vmmﬂw@m 1E)aRd9-At08dm,d Hyj 2:63-1.88 (m, 1H).

2- phenyl i ndan-5-0l. 'H NVR (400 MHz, d6-DVBO): 9.05 (bs, 1H) 7.3-7.28 (m

4H), 7.26-7.15 (m 1H), 1H, 8.1 Hz) 64 1.9 Hz),

6. 55 (dd 1 H, Jb139\m015-m§1uoxgne§1y )R2- (%pwnybh@r@nnéyioxx) &ehrlem 2H), 2.86
(dt, 8.6, 16 Hz). 35 f) 5N|tr02(2 phenyl i ndan- 5-yl oxy) pyridine 2
0 DEC 26%5 WO 03/ 006452 PCT/ Fl Q2/ 0062

5N 1 o- 2- (2 pheRyr DRG] 2 phem)saman g Yo rishispamelybenane O 98 for 2-
phenyl chr orr@nﬁf‘mmb >wa)srwducel<u feconesporling diarhiio)cotponnd a9desomibedffor 2-(2-

5 81 (4o "1 PhenylcsRepnany b b iige yh Exartile ?%%933%&}3""%&9% %@Cl@‘lac%a?-r e
(d, 1H, J 2a&dkngd, 1. ﬂS@(bf(mMalllablncboﬁrdﬁr weredised. Rrgducswappyrifiediby, colungn 9 Hz)
3.36-3. ?? ( Throhtdtograty166% CERO1, o the Suarth 'A-KKAR (400 MHz; d-DMSO): 8

7.45-7.28 (m, SH), 6.76 (d, 1H, J= 8.8 Hz), 6.65 (dd, 1H, J =8.7 Hz, J=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-

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 (CH2Cl, : i-PrOH / 95:5 as the
eluant. 'H-NMR (400 MHz; d¢-DMSO): 5 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, /= 8.6 Hz), 5.13 (44, 1H, J =
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



Exanpl e 39: 5- Met hoxy-2-(2 phenylindan-5-yl oxy)phenyl ami ne 10 a)

5- (4- Met hoxy- 2- ni t r ophenoxy) - 2- phenyl i ndane 2 0 DEC 2005 :
5- (4- Met hoxXyO3fibasdphenoxy) - 2- phenyl i ndan was prepared as QegFdRfgkf O

6- (4- met hoxy- 2- nltrophenoxy) 2- phenyl chroman in Exanple 3(a) using 5/5 ng
of 2- phenylindan-5-ol. '"H NWR (400 MHz, d6-DMSO: 7.60 (d, 1H, J 3.1 Hz),
7.35-7.28 15 (m 5H), 725716(m3|—|)4&386(d 1H, J 2.3 Hz), 6.78 (dd,
1H, J 2.3, 8.2 Hz), 3.84 (s, 3H), 3.67 (k, 1 H J 8.3 Hz), 3.25 (dd, 2H, J
8.3, 15.7 Hz), 2.95 (m 2H). (M+ _ 361 (60%, 209 (100% b)

5- Met hoxy- 2- ( 2- phenyl i ndan- 5- yl oxy) phenyl am ne 20 4 " bed.

5- Met hoxy- 2- (2- ph hhgdan- 5: vl 0x # S prepared _as describe
for 5- me%/hoxy 2- (gth('g 9?%%%%&??‘%2 5??92// 'gé‘?gﬁ?fy oraan-R-yioxyhpyading as usi ng
200 ny of Sprepared b dsseribedhfor 5epbEmmigy-222phemyl ¢hrmignﬁl-61 Illo*j.r]) ind Mg281d6
DVBO): 7. 33- , 6.

(s 1y psiagminlerd sbbpt it $ignd 30 helhuorad i) Bipaine o 818) . ¢ g
(bd, 1 HS J @dHugyacetyl-Latagtaric ammymmom7 glhverelreﬂnSed-m)IS Al Fgliadsl, 2H, J
8.3, 15.6 Hzjeetidadld 680 miutes( '\4 e )[ﬁj 26

yl
2 L s Tl S el A 55, I (b, o B o a5
descri bed fqﬂz)ZGBVQGyiHDﬂﬁBSEHZ)%%)de mHEJarEOiHZZ#Q szg Qd51 AL

3 g;ugrgghew%ﬁ;téés%ﬁg)’? @m % 6'19%HG 3.06:8.92 mollﬂ))zc 2005 WO
03/ 006452 PQIB(-269/(0()aH), 2123-8.184m( dH),IZ 18, (s,J6H), 2.082).93 @nStHY dd, 111, J 2.3,
8.1 Hz), 3.63 (k, I H J 8.3 Hz), 3.24-3.12 (m 2H, 294279(m 2H). b)
5- Met hoxy- 2-[ 2- (3-f 1 uor ophenyl )i ndan- 5-yl oxy] phenyl am ne 5

5- Met hoxy- 2-[ 2- (ngamﬂﬁéghenyl)i ndan- 5-yl oxy] phenyl ani ne was prepared as

described for 5- BERRRXY1ZphdivBiR8VE-S1% idiney/! oxXy) phenyl am ne in Exanple
3(a-

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 m! 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, 5H), 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
c) 6-Methoxy-2-phenylindan-1-one



b) using 500 mg of 2-(3-fluorophenyl)indan-5-o0l. 'H NVR (400 MHz, CDCl13):

726 7.21 (m 1H), 7.16 (d, 11l, J 2.9 Hz), 7.09 (d, 1H, J 7.02
1, 10 6.96-6.88 (m 4H), 6.83 (d, 1H, JQQ@WZ(M,

1H J 2.9, WS"Z”'t@’Q 3.69 (s, 3H), 3.65 (k, 1 H J 8.8 Hz) ’%?Z} (m

2H), 2.94 (dd, 2H, J 8.8, 15.1 Hz). Exanple 41:

2- (2- Phenyl i ndan- 5-yl oxv) phen |y am ne a)

5- (2- Ni trophenoxy) - 2- phenyl i ndane 5-(2-nitrophenoxy)-2-phenyl i ndane was

prepared as described for 6-(4- nethoxy-2-nitrophenoxy)-2-phenyl chroman in

Exampl e 3(a) using 200 ng 2 20 phenylindan-5-o0l and 150 ng of

1-chl oro-2-nitrobenzene. 'H NWR (400 MHz, d6- DMSO): 8.04 (dd, 1H, J 1.6,

8.3 Hz), 7.68 (ddd sokitlon bf 3-(§-mefhokypReri/l)k2phenylfa6pionid dcid(h6 @ dry7. 24- 7. 17

(dd, 11 5 melyibigeniorie 26 hgias haded o rBpsBe df P Thiodhidl¥Grmne: ° )
Hz), 3. 05 xva%dq«fd arfiHipacti®B nixtupe was fireadyat #AYG for 3-ly |Sokvenpwangvapaiatast
2- (2- Pheﬁy | mﬂmaé?%dxaog&x nﬁgwaémseavglwg Q@ﬁ&ﬂﬁaemfmw% é&nedz (22 ,

phenyl roman- 6- | am ne 1| usin

30 nitrophet@Qy Cszﬁéﬁly lpha@dﬁlmmmm ézl@BkWCWGU%é)’WIWO‘@Z 7. 27 (m

4H), 7.23-Fp9 ﬁ:@kc@ibmg E‘&npe@at&%'uﬁd&74°m%f'hlx gehcior! tixtite widstin@d 26- 6. 53

|(_|Zm) 1|2_|) 9742§§gn§qﬂxpezpéﬂc fg(%gp‘(éacﬁgn “Sagquenc e z'pou?f-inzgstogdﬂgfe i<2:<!._I éol& 8.3, 15.5

2- (2- Phenvl Ihpd@lhany lacidylLayerstwéré beparstedirdywinensodutionlw s elitractedevith 0 DEC 2006

WO 03/ ( 6452 P 2/ 0

5-(2, 6- P?%h ET ;nep Pﬂ%c}‘g@lﬁiﬂo‘ffﬁ%ﬁo}&yﬁséﬂ BREES tﬁdn‘&%w te{ ads”se filﬁ‘flnt but oxi de

(117 mg) wasvzpzbdadd iCrude arod@tmasmmmteczto;gnvem?/9|gmfmthoay-2émmy))anr n dry

DMF (3 m). e NNR' ?;M‘SJO >gtﬁu(g rj_},o-yrg U for 30
A@BB dinitr (h enzotr| u jng LA 7 3%‘2{}3&'&?7%837 13

mn 4-chloro orl ), .wa I%actlon

m xture was (@ 3H), éep%@fi H‘IafLﬁQMHtZ))rw (ﬁo'ﬂilb 3:%3 @QO]CH J@f@elﬂ?c Prid into
room tenpeydd YHe e, ¢7.2304. ethyl acetate was added into the mxture. 1 M
Fwdrochlgrlc

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, d¢-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;SO4. The solvents were
30 evaporated to give 2-phenylindan-5-ol. 'H-NMR (400 MHz, ds-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



acid was added into water |ayer and the solution was extracted wth ethyl
acetate. Conbined organic |layers were washed with water an@ 0DEOe8dri ed
wi t h Na2SOWw@oshok@sevapor at ed. PCT/F102/00621
5-(2,6-Dinitro-4-trifluoronethyl phenoxy)-2-phenylindan was recrystallised
fromethanol. '"H NWR (400 MHz, d6-DMSO): 8.89 (s, 2H), 7.33-7.27 (m 4H),
7.23-7.18 (m 2H), 6.96 (d, 1 H J 2.5 48, 6.83 (dd, 1 H 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). 15 b)

2- (2- Phenyl i ndan-5-yl oxy)-5-trifl uoronet hyl benzene- 1, 3-di am ne

2- (2- Phenyl i ndan-Nytr@2Y2-phehyliddab A6 ByHEAE ZA8 Prepared Gk ABIHBed B} 2-

pr epar ed asdﬂ}eescrhrbed ffgr g s . .

2- (2- pheny| JHIEBHEREOBAPrsYipxy)pyriding in Exampte H{pisingeldd mg 0B 2ephsaylindany-
Exanpl e 35( 1. {H-NMR1300 MHz. ds-DMBOF-904(d; LH; 12.91HZ)| 8161 e By 2209.1

phenoxy) - 2- Ny | ' 3 1 Al VNS , [.22-
7.18 (m | &?5 %-3?%‘,“‘4 @%4§2&%%)5?%%% e @H;;O%e@gﬁlf’y 2H) |
4.98 (s, 54H)2.2, 80 B4),(3«72 (411H)J 8.931)73.36-3.234n8 2H), 3.6 (&LRH, 289612.33&)( m
2H). Exanple 43: 25 6-(5-Ntrop3ridin-2-yloxy)-2-phenylchroman-4 |y am ne
a) 6- Hydroxy-2-phenyl chroman- 4-one oxi me Sodi um hydr oxi de (122 ng) was
added into a coolfxampedd on of 6-hydroxy- 30 flavanone (2 g) and

hydr oxyl am ne hydrpetoxiiNe-sRa0l -5- MoV BRI antiae ™ ) and water (2 m).
Resul ting m xture was refluxe or ours and hydroxyl am ne hydro-
chloride (450 ng) and sodi um hydroxi de (61 ng) were added after every 45
mn. Afper cool iapg-(#+NethooprriiteopirnatyH2ephonyidape3 m ) and concentrat ed
hydrochloric acid (5.6 nl) were added into the m xture. Precipitate was
filtered, washed with 35 water and dried in vacuum 'H NVR (400 MHz,
d6-DVSO) : 11. 3 ( 97(41Mptho8y-Rnifrephendky));2-phehyliidahdwispreirdd as7desGribedar ( m

2005 ey oG HRRY Rd e et phipsitopiytty EdfRpie g Mg ot
3.2, 11.9 Hphendindan-brpl. H-NMR (400 MHz, deDM$O): 7.60 @41 gh3.1H7), 333-7.28, 17.1
Hz) . b) 14- AfinSHY - RIS 6GHY, SR 6.86 @, 18, 2 3HA 698 (8, 1H, 1 2.3, 8.2 Hz), 3.84
6-hydroxy-2:p AgRY 5.8921?,rﬁf,'J‘k'.soﬁ‘%),%’.‘ifi‘éd,(ﬁl,%?s.?}ls'.'/nké), 5.5 (m, 2H). (M)' =

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, ds-
DMSO0): 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-yloxvy}-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,
d¢-DMSO0): 9.09 (s, 1H), 7.37-7.29 (m, 1H), 7.14-7.7.09 (m, 2H), 7.02-6.98 (m, 2H),



di met hoxy ethane (20 ml) was added into a cool ed sol ution of
titanium N)chloride (1.9 m) and sodi um borohydride (1.29

1, 2-di met hQxy oshdtage (20 m). Resulting mxture was sti rre?cfrmozgﬂs rther

4 hours at roomtenperature. Reaction was 10 quenched with Ice an

adjusted to 2-3. Resulting m xture was extracted with toluene. V\ater Iayer
was nade al kaline wth solution of sodi g hydroxide. Dark precipitate was
filtered and washed wi th met hanol. Methanol washings were evaporated to
dryness, di ssol ved to water and neutral ised and finally precipitate was

| sol at ed as §84(EH I DR CBIRICUR Y £330 B SRR ST £ad 835,
(100% . c) 6(r(1,521-l) ﬂt%p?,l?? @21, yl oxy) - 2- phenyl chr oman- 4-yl ani ne
6- (5-Ni tropyridin-2- yI oxy) - 2- phenyl chroman-4-yl am ne was prepared as 20

descri bed for 2-phenyl chroman- ony) py in ampl e, 1(b) using 100 ny
of hydrochl ori de ®ai- &%‘10"4!'2&[% )’é‘a S‘Wﬂﬂ"@’%“g}/}lm@%re of

di astereofrers of 6- (5-nitropyri d| n- 2- yI oxy) - 2- phenyl chr oman- 4-yl am ne was

LS L LS i i TRl Bt

N-[ 6- (5- Ni t r d¢gaaribetd for 3-miéthooyy)-2- 22-phmyjdlmcbmmﬁ+ylodty);ihbn5ﬂmnimnng]ﬁe:aﬁpk13(e—
Y s S Byisng, ’?‘gg?gﬁ?gf‘r#gfn"q’kg S pt AR (40 MR GBCLY. 726,
pyridine 30 121 ey YT 7ab6,(dokHL I RO w%(dnuzﬁasawaswei@,ruﬂJﬁ M ur t her
20 h t t t |

fosul ] g 6.6 SGE U 9% AL VONCHNE (1AM, AL Q6018 IES.

d h
and evapor at 385 (s LH. Ji88 He), 3cﬁﬁa3sﬂ-%(@o?#)r396f(d‘? I‘i[ Jasnse 15qul'12e) it

N-[6-(5-nitropyridin-2- yI oxy) - 2- phenylchroman 4-yl]-acetam de was
recrystallised fr@m d| oronet hane. (M+ = 405 (24%, 301 (14%, 259
(1009, 35 242 ( %%‘P 4 (96% . WD 03/006452 52 2 0 DEC 2005

PCT/ F1 02/ 00621 Exa(@>Pkendfindan-5-yloxy)phenylamine
Di net hyl ;I 6- (5-ni tropyri di n- 2-yl oxy) - 2- phenyl chr oman- 4-yl | -am ne a)
4- N, N- D et hyl am no- hen}/ll chroman-6-ol 5

' a) 5-(2-N1trop enoxy)-2-phenylindane

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, d¢-
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, ds-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



Sodi um cyanobor ohydride (274 ng) was added into a solution of free base of
4- am no- 2- phenyl chroman-6-ol (263 ng) and 37 % f or mal dehyde 2@.pkc I n
acet o- nitrwbes/fdeasy ). After 30 min pH was adjusted to 6-7pp zﬁr:%gll C
acid. Resulting mxture was stirred at roomtenperature over n| g)h
Reaction m xture was evaporated 10 to dryness, precipitate was di ssol ved
to 10% sol ution of potassium hydroxide &80 extracted w th nethyl ene

chl oride. Conbined organic |ayers were dried and evaporated to give

4- NN- di et hyl am no- 2- phenyl chroman-6-ol as m xture of diastereoners.

i or and i nor, o B A ThRmey BN ARReiRtE 11 26 by, 15
mnor), 6.69 (d, 1H, 8.7 Hz mnor), 6.63-6.60 (m 1H, ngjor and m nor),

6.53 (dd, 1H J Poidssifin-t- bhi?omd"éP(Jl o7 )n;?) 5Ja§2ddedq|mtoja"sloldloﬁ 0?2 p?rex?yllﬂ%la%ﬂ nog) -

5.04 (d, 1H,

(m 1I(—|, nmi nof I)](Z&grrﬁue grylgﬁf (5 I}I(ﬁl%cr séang rE%‘““Sﬂ-W‘WF&F 5°°“2t521Pfr37'“Em 2H,

naj or halncls m fop 3) midGi-thloro-3,5- dlmtrobcnzotnﬂuonde (275 mg) was addeid] Reaction

Di met t | am ne

N, N- Di )r/ret hyl&?’gﬁy&&m ‘?‘lc?gﬁ}. %68%0 % g%&gf %F&??A LAV ni ne was

prepared as t@mramédvamrande@wbmpthMemm theympyure.di NeHydroeMaripl e 1( b)
220

usi ng ”ﬂ:n@%aéa&ﬁé& iffoRRit b AT LA g( _L-)%? &ﬁmﬁd@%% othyl %etaﬁ - ami ne

N, N- Di et hyl -(5-nitrpo 25 pyr|d|n2y
was i sol at edcgfil biged;ogganicdayars Wergvas e"f\é{t‘hﬁaéef apd/pmac @ysd@e%Naéﬁ)x andoy , 346

|(\1_8‘[’/%3 (g&;)h (e %ﬁtﬁﬂﬁ?ﬂ(%@%ltrﬂﬁﬂmcﬁoxﬂ&hﬂ henox -phenyhndan was - di ne
e AN DU 4 o 1,1
of 6-(2- phenin, @tlfni)pﬂﬁﬁ—?&&(kmﬁﬂ)p&%éﬂ 0}1352]5&&2)06 861ad, 1YY 2.9) 8 HMz)] BI67( 2

m). After s | I_I’{Ij’]g6 %473(49@1{(5@ gg:é ?Iélgddltlpnal 2 hours 1 M

hydrochl ori ¢ acid vvas 'ted with ethyl acetate.
Conbi ned organic Iayers 35 were dried W|th Na2SO4 and evapor at ed.

ecrystan | sud 1 o et R BUIbET-finus o B IBEER AOREHE 2755 £ o oec
2005 PCT/ FI 02/ 00621 d6- DI\/BO) 8: 9.64 (s, 1H), 7.99 (d, 1H, J 2.8 Hz), 7.67
(dd, 1H J 2.8, &-@-Phenylindah/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, ds-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



7.31 (m 5H), 6.97 (d, 1H, J 8.8 Hz), 6.89-6.82 (m 3H), 5.12 (dd, 1H J
2.2,.10.1 Hz), 3.0-2.9 (m 1H), 2.98 (s, 3H), 2.77-2.69 (npglfhg Mpe20- 2. 13

(m 111) (m 1H). 5 Exanple 47:

1- Met hyl - B%T(gl}{@m?%enyl chroman- 6-yl oxy) pyri di n-3-yl | thi ourea BCTBIOPEA of
6- (2- phenyl chr oman- 6-yl oxy) pyri di n-3-ylam ne (150 ng) and 10 net hyl

| sot hi ocyanate (94 |) in ethanol was refdquxed for 10 hours. After cooling
sol vents were evaporated. Crude product of

1- net hyl - 3-[ 6- ( 2- phenyl chr oman- 6- yl oxy) pyri di n-3-yl]thiourea was purified

by colum c 5% 400
16 DVECI28078 148 Thhd i E S 7 g vy 2. Yy 30 hag g 10 )
2 7, 8.8 Hz)17.THE) AGH(dd1HI, J 1.9,47/1 B8).(m 4H), 7.36-7.32 (m 15 | H),
6.94-6.86 (m 4H), 5.12 (dd, 11l J 2.3, 10 1 Hz), 2.98-2.93 (m 111), 2.90
(d, 3H J 4.3 Hz), 276271)ém 1H), 2.19-2.15 (m 1H) 2.15-1.99 (m
1H). Exanpl e 48: b)3-Amifc2shen glyom@n-:@tﬂ yl oxy) chr oman- 2-yl | phenol 20 a)
6- Hydr oxy- 2- ( 3- hydroxyphenyl)chronan 4- one
6- Hydr oxy- 2- ( 3- hydr oxyphe ) chr oman- 4- one was prepared. as descrl bed for
6- hydr oxy- 2- ( 3- fI@é@léEVi Qgilwpzsyf&rplwnﬂﬁ'érom@ézmmgé 297 gxielsr oduct was

25 recryst a'dxhﬁ:ﬂﬁx%ﬂ%@ 2temD lwas atidéiMRtd £ E5b1dd Folutivh-dPinidiuri( Hi&hc{ebs 1H),
9.41 (bs, 1 .dd, 1 H

3300, 80 1 mb A soc{xam qq(mr%yﬁnﬁ'% §L88.8)in %yslr%%y(%wf@ ) Roulting
15?1 ?H46J( gﬂgctdrbiwhs atiffed fot afuithigr 4 hdlrO& réoid terfiptratire] Reactiohbv Hz), 2. 75
(2- ( 3 Hy(flpoxycbur? ﬁeﬁ&h%%amnggﬂmﬁ%diﬁtéﬂg&%kggggxé Qescrl b%‘gg?tgawéth
phenyl chr orretnhwp@ atot layer wsamadealleling withsotutiog of ﬁ@dwm hydroxide. Dark

6- hydr oxy- 2- re d6- DMSO) 8:
0. 43 (bsy Aﬁ'&‘@“’g‘é gltggg%ﬁwéa%ém%d Meghbd H J )2 7

Hz), 6.84-6. qyzpqrﬁsedmryhessmw@lw toryyaterand ne llﬁs& 'Bﬂilysﬂéezpl@tbﬁes 2005
PCT/ FI 02/ 006tered. Mixture of diastereomers of 4-amino-2-phenylchroman-6-ol was isolated as

15  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:

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

pyridin-2-yloxy)-2-phenylchroman-4-yla1nine 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,4 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%).



6.58 (d, 1H, J 8.7 Hz), 6.53 (dd, 1H, J 2.7, 8.7), 5.01 (d, 1H, J 11.3 Hz),
4.86 (dd, 1H, J 6.2, 10.8 Hz), 2.25-2.19 (m 1H)), 188175

2-(3- Hydroxwphemmh)mhronan 6-ol 5 2-(3- Hydroxyphenyl)chronarpcgf 2/
prepared as described for 2-(3- fl uorophenyl)chrorran 6-ol in Exanple 9(c)
starting from 2-(3-hydroxyphenyl)- chroman-4,6-diol."'H NVR (400 MHz,
dé-DVsO) 8: 9.38 (s, 1H), 8.77 (s, 1H), 5’217- 7.13 (m | H), 6.82-6. 79 (m
2H), 6.70-6.67 (m IM 6.62 (d, I H J 8.6 Hz), 6.52-6.47 10 (m 2H), 4.89
(dd, 1H, J 2.1, 9.9 Hz), 2.86-2.82 (m 1H), 2.65-2.59 (m 1H), 2.09- 2.04
(M 1H), 1.91-1 Bfyhimpldsdd -
3-[6-(5-Nitropyridi on )chroman 2- yI )
3-[6-(5-Ni tropyri&HHs ) 2 V16 ! yICOEQRI AR TS RiananIiNe, S descrlbed
for 5-nitro-2-(2- phenylchroman 6 yI oxy)pyr|d| ne in Exarrple 1 (b) starting

from 2- (3-hydrox I n 400 WHz, d6-DVMSO) 8: 9.44
(s, 1H),( 9. 04 (d%/)p‘?wﬁ}"‘f.‘@’%ﬁ 28’*‘6’@’1% amaﬂ'qad J2.8 9.1 Hz§ 7.21-7.16
(m 2H), §.00-6.94 (m 2H), 6.91-6.84 (m 3H), 6.73-6.70 (m 1H), 5.06

(dd, 1H J 2.1, g%)(?ctltgx) %(Ié/dﬁ& 8226%@) V\;a@)added m?oaso(iutlénn&f ti'Lee ase ot1 7-2.01

(m 1H . 2.00-1.
6- [ 2- (2. 5- Di #eminwAtphapyly mn-érp16293 wgyind3t Yaformadeliydei( hd n#Pin aceto-

6-[2- (2, 5- Di fiiks1e(p9 wfbe?hb%ﬁ ﬁi)ﬁl §§ epar ed
as descri bed for gﬁ?no 2-(2- ?@ r?gﬁxgﬂv“)}gy éﬂfraa{a ;lke\é@ﬁnéxarrpl e 26
starting f ro‘i‘ﬁ’@‘l‘f@ Wids stigred at room temperature over night. Reactlon mixture was evaporated

2-[2- (2, fo DifoldeprieaipRecipild wagaisdived 10)10%s %lﬁudnr&rb\bfdsﬂh&qu 4&;@?&9 14(d)) .

"H NMR (300 H, 7. 36- 5 (m 3
7.05 (dél ‘Tlf“aﬁteg ‘%RNBOQ‘YE?? °h18“§ét%6’“é% 7"'39’8% vzysfszféefe drieqand j g 6)H) 30
é;( 99 I(s, 5(2)I-|)evaﬁorﬁ€ed(tmg1vbl-Q-NM diffetfiytaminb1)-phéhylchrdritan-.d) as ﬁm&ﬁlg(dﬂ 3I |H) :

anpl e 50: - QX ri din-

moet am de sl seanErsh LR GAPLERL RIS SRS s FidfaF fod o 7
{6-[2- (2, 5- 0-3 (modBpmaiey and minar) 6.9 () By 28 Hzlimsjd),6.75 @ceHah?.8daas
prepar edysas rﬂﬁsﬁfs@gdfm 8.7 Hz, minor), 6.63:6.60 (m. 1H, major and minor), 6.53 (dd,
5-N - acetylamno 28( I_lpen yl chr.oman- -onxyS cfnr]
Z, major), 5.17 (dd, 1H,7 2.7, 97p z, mmor),504(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-(S-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-ylox idin-3-yl]methanesulfonamide
30
Pyridine (77 pl) and methanesufonyl chloride (32ul) 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,



Exanpl e 27 starting from 370 ng of

6-[2-(2, 5-di fl uorophenyl ) chronman-6-yl oxy] - pyridin-3-ylam ng g 49).
The productwéxﬁn&griﬂed on preparative TLGC pl ate 5 covered &Eﬁ)@;ca gel
usi ng et hyl PR heptane (4:1) as an eluant.'H NVR (400 ,

8.27 (d, 1 H J 2.7 Hz), 8.01 (dd, 1 H J 8.9, 2.7 Hz), 7.26 (m 1 H),

7.13 (m 1H), 7.08 (m 1H), 6.92-6.84 ( 4H), 5.32 (dd, 1H, J 10.1, 1.6
Hz), 2.99 (ddd, 1H, J -16.9,11.4,5.9 Hz), 2.78 (ddd, 1H J -16.9, 8.4, 5.1
Hz) , (226(m 1H, 2.13 (s, 3H, 1.97 (m 1H). 10 Exanple 51:

6- [ 2- (2- Fl uor ophenvl) chroman- 6-yl oxyLuyri di n- 3-yl am

-1 - (2- FI UofoBNERIIS Siedhmttle79P S St e T 8/ Mnithd 288 HEMIYa a5 15

described foy, 353 fTSHP6297((3 TH.EN8.8 &2y, B18936 .82 Yin03H), 5YI2 (ddNEH U 2. 21 emHs), 26
starting fro

2 12 (2211 ot BRRe A FDN2 SR S P B B ARR PP 0 IR AL 8 )y +
NVR (400 MHz]HP6-DMSO) S: 7.52 (m 1H), 7.51 (d, 1H, J 3.0 Hz), 7.41 (m
1H, 7. 2%7 24 (m 2H), 7.05 (dd, 1H, J 8.6, 3.0 Hz), 6.81-6.73 (m 3H),
6.70 (d, "1 H J 8.6 Hz), 5.31 (dd, 1 H, J 10.3, 2.2 Hz), 5.00 (s, 2H),
ﬁl_?g ]grzn(%Hl) ZEEI(IMPHH) 20 2.15 (m 111), 2.06 (m 111). Exanple 52:

Fl uor op [ NV et am de 25
N-{6-[2-(2-Fl uorOl 398 9 '81? 9@’“’3%]6%?@ c? ﬂﬁ?l‘?%?gh% de was
prepared as described for

5t N tacet ]yl ami no-Salt LHeng 1am|anﬁnsdhmx>‘v) yﬂidde3nﬁa1Inihe (E30mg) enc?g

startin rom en

3yl ami n¥ (&‘ﬁ‘ﬁ‘?ﬁ\oléggﬁya“?ﬁ Ak éﬁb&a@ﬁf@m AfigrcoRiia U o o

met ha?gl 1ﬁmbl'¢hntstwrgrb eeameated Gmda\p?o(imm" Mrizethyd 8- [ohv@PheBylchoned-G-s, 1H),

8. 27 7.42

(m 1y 7 g8 Batit: B%Tasﬂoﬁwﬁ%éﬂﬁaﬁ% ooyl ghiomfartiilppy (Shemtindl )

5. 34 Edd 11Hnmcm$8m:ﬂ@n%w i ;gﬂ%%ws@ ‘t5n€bs,11f9)802( ,71fin’n 1H),

2.05 (m (@, By 2. @0 7.47-7.38 (m, 41D, 7.367.32 (m, _

e SR aAnt | R st o G < v
J 4.3 Hz), 2.76-2.71 (m, 1H), 2.19 2.15 (m, 1H), 2.15-1.99 (m, 1H).

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, 1H J 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, d¢-DMSO) 8: 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),



N {6-[2-(2-Fl uorophenyl)chroman-6-yl oxy] pyridi n-3-yl} nethanesul fonam de
was prepared as described for N [6-(2-phenyl chroman-6-yl oxywbtgim&yl ] -
met hane suWDonanddz in Exanple 46 starting from 400 my of per/riez00

6-[ 2- (2-fl uorophenyl)chroman 5 6-yl oxy]-pyridi n-3-ylam ne (Exanple gﬁ The
product was crystallised froma mxture of methanol and diethyl ether. '"H
NMR (400 MHz, d6-DMVMBO) 8: 9.67 (s, 1H),54.99 (d, 1H, J 2.8 Hz), 7.67 (dd,
1H, 1 8.8, 2.8 Hz), 7.55 (m 1H), 7.42 (m. 1H), 7.29-7.23 (m 2H), 6.98
(dd, 1H, J 8.8 Hz), 6.92-6.84 (m 3H), 5.35 (dd, 1H, J 10.4, 2.3 Hz), 3.01

(m | H, 2.838(a, 11BH)8.7 ¥Y%.43dd] 11)5 2.2, &9, 611 (&,hh»‘i,q_@;.?ﬁf@.ss' di) 1510
le 54: (31 _6-yI oxyT- gD PRI
5 Tor (5. 11 uof BEnibF RS e SR, N VBE] 78t I8y 1 Bvi ne. vas bropared as 15

descri bed for 5-am no-2-(2-phenyl chroman-6-yl oxy)pyridine in Exanple 26
starting from2,3

2-[2-(3-fl uorophec y#Ssgﬁy%r%ﬁl{prWW%§ert ropyridine (Exanple 9(d)). 'H
NVR (400 8Hz, d6-DMBO) 8: 7.51 (d, 1H, J 3.0 Hz), 7.44 (m 1H), 7.30- 7.25

2H), 7.16 ey ) .83~ 3H),
gs.mag (Hél, 1H Smsz. ? %é’:,d‘%?*?"é‘@‘éﬂ'ﬁ?ﬁ‘fﬁ”@“} “%6?’6‘?"%"%#@53?"%&836’67( - (2Ir-n|) ?93
(ddd, 1H, - 1@uqsophepyhchromandg-of inBxample@¥c)stasting from 2-(B-hydrosyphényl)- 4. 4 Hz)
2.18 I " MRE40O NI, .
{6-[25?]3-fl uk%h{%éﬁ?a’??ﬁbﬁrli n-gi4 | X ]’a?rblbglsg) g%/?? (Séclzlé[?’asrinigs’ %)’IZI-'”'
{6-[2-(3-flu Eﬂeﬂ% P r‘gﬂgﬂ"é‘;} é@ﬂ%’# (e 13 6:62 Y(d b I Bhé &).6e82-6 8 epar ed
as descriobednd,@H)54.89 (dd; aHy U 21, 99 Bz) 2.85!2682/(ng MH)NR65.5:50 @XYeDys.0di ne in
Exanpl e 27 si@‘{w_lnﬂ_rdfr%r_ﬁg%ng f o _
6- [ 2- (3-fl uoropheny é 0 l%’-V’?)wy] pyridin- 3-ylam ne (Exanple 54). The
product was recrystallised froma m xture of nethanol and diethyl ether.
"H NVR (400 MHz, - R 413 09 8. 1H, J 30 2.7 Hz), 8.02
(dd, 1 |(4 J 8.8 ‘ﬂ?‘}%@‘@?%‘%&?%ﬂﬁﬁp@%ﬂ%ﬁpﬁg@m oH), 7.17 (m)l H)
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, 1 H J_s-[sl@mr?;ﬁ&n-ﬁ ﬁﬁﬂmm%nbll Aol wad predared Bs descfibda 4- 4
Hz) . 2. 19 T ST O T S Nl L e qrec a3,
6- % 5- Ami noé\rﬁ’ﬁ éﬁ@?‘%ﬁ%ﬂ? @%ﬁ@%ﬁyﬁ w%%wﬁmm&é%@émmw-oomz
PCT/ FI 02/ 00§2-hydroxyphenyl)chroman-6-ol. '"H NMR (400 MHz, d¢-DMSO) §: 9.44 (s, 1H),

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).

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, ds-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, 2H), 2.96 (m, 1H), 2.72 (m, 1H), 2.14 (m, 1H), 2.01 (m, 1H).

Example 50;

35



57 6-(5- Am nopyri di n2-yl oxy) - 2- phenyl chr oman- 4- one was prepared as

descri bed for 5- am no- 2- ( 2- phenyl chr oman- 6- yI oxy) pyridine i 26

2
starting of 6-(5-nitropyridin-2-yloxy)-2-phenyl ~4-one
(Exanpl e 6). BW@}N{% (400 MHz, CD3CD) 8: 7.62 (d, 1H, J 3. ECMRI2006H, 7 49

(m 2H), 7.42-7.33 (m 3H), 7.25-7.18 (m 3H), 7.06 (d, 1H, J 8.8 Hz),
6.76 (d, 1H, J 8.6Hz), 5.50 (dd, 1H, J 48.0, 2.9 Hz), 3.08 (dd, 1H, -17.0,
13.0 Hz), 2.82 (dd, 1H, J -17.0,2.9 Hz). Exanple 57: 10 Acetic acid

6- (5-nitrop idin-2-yloxy)-2-yhenyl chroman-4-yl ester Acetanhydride (0, 26

m dded d
(50t ropyr i di n- 2N LSR5 Di St g S IR 39 sortamide s
pyri di ne. Thprepargdasideseribed farrSeNrecetylarhing:2e(2-plenylthrotanebtyloxy)pyridias in hen

d h
has vashed werkibE T Hine AR 170Ghe U 12 0 S gitlorAiEh Mo R RN © P as.e
was then dri em%r%yln@s@d%mp&@b&mxéeﬂ%waﬁpwf@sism p:ﬁpme(ﬁd'Gp
d6- DVBO) 8: 8oebed With %ﬁica%zel&sﬁag'élﬁ la&tﬁé-héﬂdne(lal-i

T oy 57 o Gttt 4 o s
2.51 (m  207.Bim, 2HLS.08(m, 118), 6026584 6n, 43D) 5. 3F(aDHE] 5611, 1.6 Hz), 2.99

o (2-Am oot o) e PISY! 1Y Qe 12 990 P18 4 274 8728 m, 100,

6- (2- Azi doet Bd3y3,-3H)ph@Ayincilbnan- 4- one was prepared as described for 6-
(2-azi dog§ hoxy) - 2- phenyl chroman in exanple 4(a) starting from1.0 g of

6- hydroxy- flavangne. 1H NMR (400 MHz, CD30D) S: 7.53-7.51 (m 2H),
7.44-7.35 (m 4HExswpleS (dd, 1 H J 9.0, 3.1 H), 7.04 (d, 1 H, J 9.0
Hz), 5.51 (dd, | idhl3-Yahin®d Hz), 3.60 (t, 2H,
J 4.9 Hz), 3.11 ( , H J -16.9, 3.0
Hz). b) 6-(2-Am noet hoxy) - 2- phenyl chr oman- 4- one net hane sul fonate 35 WO
03/ 006452 58 20 DEQR-DEFhoriphenyJthfding26-yloxy]-pyridin-3-ylamine was prepared as

15  described for 5-amino-2-(2-phenylchroman-6-yloxy)pyridine in Example 26 starting

' from 240 mg of 2-[2-(2-fluorophenyl)chroman-6-yloxy]-5-nitropyridine (Example
19(d)). 'H NMR (400 MHz, d¢-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).

Example 52:

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-DMSO) 8: 10.06 (s, 1H), 8.27 (d, 1H, J

30 2.7Hz), 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 53:
35 N-{6-[2-(2-Fluorophenyl)chroman-6-yloxy]pyridin-3-yl} methanesulfonamide



6- ( 2- Am noet hoxy) - 2- phenyl chr oman- 4- one net hane sul fonate was prepared as
described for 2-(2-phenyl chroman-6-yl oxy)ethyl am ne nmet hane s fygga208in .
Exanpl e 4 (WO ex@wiizng from 6-(2-azi doet hoxy) - 2- phenyl chr omegedrntos2y H NVR
(400 MHz, d6-DVSO) 8: 7.91 (bs, 3H), 7.55-7.54 (m 2H), 7.46-7.37 (m 3H),
7.315(d, 1 H J31Hz), 7.28 (dd, 1 H 8.8, 3.1 Hz), 7.12 (d, 1 H 8.8
Hz), 5.63 (dd, 1 H J 13.0, 3.0 Hz), 4.86 (t, 2H J 5.1 Hz), 3.25 (dd, 1H,
J -16.9, 13.0 Hz), 3.23 (m 2H), 2.86 (dd, 1H, J -16.9, 3.0 Hz), 2.29 (s,
3H). Exanple 59: 10 2 (3-Bromophenyl)-6-(5-nitropyridin-2-yloxy -4-ol
) chroman 2- (3- Bronophenyl ) - 6-(5-ni tropyridin-2-yl oxy) chroman-4-ol was

(2- phenyl chr oman- 6- onxy)p ridine in

d d b 5-nit
Bcanpl o 1(b) st ar (NG 2 EHOsoBDAIromAE S DB 1) KFtb MR Hremige
2 propanl g gLt L I e AL 0B L T2 o
o). 861 (dgufenainids Ty Examplé s starting v 40l me ofg2- gyOphesy) WPy 7. 40
m) | H), 5(7 ZSyl()ldy]-pyr}d,lnG )Qarﬁmb@“.xan?plaﬂlx g‘he praductOvds dl'!?S)alhgedCESmédng 1H J

%5 10 b Ly of gt ol Bgo gty LIS 02601 60

(8 ’
H J 10.8 Hz
2- (2- Fl uor op y7?9t§d(lg}~ﬂ|2t XJr7} ,ZIH'IJCSX )%&H@)rﬂrﬁé(nbllH)ﬂﬂ(m, 1H),

2- (2-Fl uoropfvezwﬂzsfém leatgsqraw I@Imm @@QG'@& %%‘33"@6 L gd as

25 d bed | h |
Fby st ar s nd S heh iy Fad ) %ﬁ%&mﬁm meaﬁ><Ex§pone

19(b)). 'ﬁbe product was recrystal lised froma m xture of 2-propanol and

acet one. HNI\/R(ZB‘%"&QI@ d6-DVBO) 8: 9.04 (d, 1H J 2.9 Hz), 8.61 (dd, |
H J 9.1, 2.9 H) Mo R, 7.43 (m 1H), 7.31-7.24 (m 3H), 7.23
(d, 1H, ngmﬂwmmww, 1H, J 8.7 Hz),
5,69 (d, '1H 9 6.3 He), 5.55 (d. 1H J 119 He), 5.00 (m 1M, 2.33 (m |

H, 2.07 (m 1 H). Eﬁm
2-(2,5-Difl uor ophérf}f()“’ (@hﬁnxl)qlmmmﬁ-alozyypm)l@hylemm -~wasqirepmied> DEC

2005 15  described for 5-amino-2-(2-phenylchroman-6-yloxy)pyridine in Example 26 starting
from 2,34 g of 2-[2-(3-fluorophenyl)chroman-6-yloxy]-5-nitropyridine (Example
9(d)). 'H NMR (400 MHz, d-DMSO) 5: 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, T -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 diethy! 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



WD 03/ 006452 PCT/ FI 02/ 00621 59

2- ((21 5-Di LI uor ophenyl ) - 6- (5(n|tLopy|r| ﬂl n-2-vyl oxly)ch; omand4 03 0 WS mpar ed
as descri I tro-2-(2-phenyl chroman-6-yl oxy)pyridine |n Exa e

1( b) stars?ﬂéf%?(gré]mo ng of 2-(2,5-difluorophenyl)chr orran?’ETéF"&{%’P]
(Exanmpl e 14(b)). The product was purified on preparative TLC pl ate covered
with silica gel using 5 toluene -ethyl agetate (4:1) as an eluant. 'H NMR
(400 MHz, CDC13) 8: 9.03 (d, 1H, J 2.8 Hz), 8.50 (dd, 1H J 9.1, 2.8 Hz),
7-36-7.33 (m 2H), 7.08-6.95 (m 5H) 5.50 (d, 1H, J 11.1 Hz), 5.09 (m
1H, 2.53 (m 1H), 2.05 (m 1H). Exanple 62: 10 2-

3- Fl uor ophenyl ) -6- (5-ni tropvridi n-2-yl oxy) chroman- 4- ol

2- ( 3- Fl uor opheny| §-«(S-Arhinopyridimd-yliogy)2-pherybchyroimn-dvome whs prepared qsrepar ed as

descri bed for I 1(b
starting ?’?1%%5#{0?3%&30]?@ f}%ﬁe,g}%]g %%h%&wﬁégl%&%’ﬂf@ % QE bg)
The product frémvwe npgmf 6{@@mmmlonm%m@mmw ﬂsmngEgmap,lcé t Bl ution
vr: L [lurete hg% g&gpg @nomepgmog%o 7%z>(d3ﬁ1%3 o' tmﬂmgﬁ; éhg{@m 8o ? "
1H, J 2.9 Hzm, 3)e1-25dal8 oy 3HD), 796@ B, é%ﬁz)ﬁ d( 1L h§pHzZE 559 (dd31 (m
2H) , 7-26-7-m,J(mOMHzYm«&;ilH,J.lmoJlﬁo&{z),zs@(d&)H $-91.0(2l9HkY, 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 | H, 1.99 (m | H. Exanple 63: 2-[2-(2.5-Di _
Fuorophenyl ) chr onBxakplel5Fxy] - 5- et hoxyphenyl am ne hydrochloride 25 a)

L- Ol o 0j - et hoxya 2e/pl 00 RESRENE i B0, O) v

di ssol ve!n0 in acet car bonat e
(4,4 g) were added. The reactlon m xture was 30 stirred at 40C for 4 %

hours. After cool A aHaom, %&taeaa@daﬂa w'ieexﬁﬂéraesov\ﬁﬁnémlob%{ge&mnd the
filtrate was evaporate ne DVBO) | 8: 64 (m
2H), 7.27 (c&é-mqppymdlg%}'lov)ﬂy Pl?}l}’lcmi@ﬂ(‘hO @mj’lerg(b))ﬂaf’fy Ryriing thcsH 7.0

Hz) . 35 b) Zrefictionrhixhire &ag péTRIXeld Yora- %hobish dkivasthen powed eniveywyakiraadan 20 DEC
2005 15  extracted with ethyl acetate. The organic phase was washed with 1 M HCl-solution,
' water and saturated NaCl-solution. It was then dried with MgSO,4 and evaborated to
dryness. "H NMR (400 MHz, de-DMSO) &: 9.05 (d, 1H, J 2.8 Hz), 8.61 (dd, 1H, J
9.1, 2.8 Hz), 7.52-7.35 (m, 5H), 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,7J 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



WD 03/ 006452 PCT/ FI 02/ 00621 60 320 mg of 2-(2,5-Difluorophenyl)chroman-6-ol
(Exanmpl e 14(c)) was dissolved in dry DVF and potassium tert2 pyrexpes (150
ng) was addew o3fiedszresul ting mxture was stirred for 30 m npg@pBoEa

1-chl or o- 4- et hoxy- 2- ni trobenzene (250 ng) was added. The reaction mxture
was refluxed for 8 hours. After cooling to 5 roomtenperature 1 M

HCl - sol uti on was added into the reacti onb&i xture and it was extracted with
et hyl acetate. The conbi ned organic extracts were washed with water and
saturated NaCl-sol ution. The product was purified by colum chromat ography

gSI 994261@2 3ne1- ebh2- AmiRieto) )@ﬁpﬁény@au&ﬁa:ﬁhme&nethdﬂe %&&Oaad\ﬂsﬂgpag@gl?)
m
3H), 5.31 (d® Eesﬁ“gﬁg%%&iphﬁﬁfﬁ"g"ﬁﬁ%“éﬁgyli'm?“%még‘]?m Q‘@?a‘em 1H), 2.74

(m 1H), 2.2Exémplel4b) star@g from 6- (JZP@zldoi:théﬂy)éz-phéﬂy,lchforﬁaﬂ)oneC)HNIVIR
2-[2-(2,5-Di WQPW@ &1 G5/ 385 5527 S RRHR], 9H6- A% B8, 3m), 7.31

hydr ochl ori d
f 1 uor ophehy! (&HH danl H@W&Sj}id&l‘ét%)aybl'lehyllérfdnﬁ'l §§ Hizh S¥oeddgdH wh s

d 2 |
hydr ochl o?.sd2§ ?ﬁj OXe8, 117 (020] s 518 SR CIE TR ) 9 23k BRTY | A ne
di f | uor ophengi8 -(éds(mét‘ﬁ(§>813@1ﬁ"¥)t38 Iﬁ% lﬂy)chroman 1H NVR (400 MHz, CDC13)
20 5 7.26-7.22 (m 2H). 7.01-6.74 (m 7H), 5.22 (d, 1H, J 9.1 Hz), 3.90

(g, 2H, J 6.9 Hzgk Oss(m 1H), 2.68 (m 1H), 2.19 (m | H, 1.90 (m |
H, 1.34 (t, ‘Exanpl e 64: 5-Nitro-2-[2-(4-trifluoroneth ly

nhenyl ) cio oman 6-2 heng!)ree(S2hitrapyridin-2-yloxy)chroman-4-ol
6- Hydr oxy- 2- ( 4- trlfluoronethylphenyl)chronan 4-one
6- Hydr oxy-2-(4-trifluoronethyl phenyl)chroman-4-one was prepared as

descri bed for 2-(33{Bromephasy)i6-(Senitrppyridin-2kyloxpchramand-oliwSpepates B( a)

tart 30 -
B eri ] dor onsEae Re 8 liro 2, 9§’h°9*rﬁmpr ! 3’9‘8*’??22'%‘3??#@"%‘@ tefbtafting
chr omat ogr apBgmidPige ﬁ@ #(Fnbeomopbenyljchr %@1‘&5@1? Xpmple 1eﬁﬁb)él Themrodwotr t her
purificaig onwmc@@famsed ﬁ@maﬁﬂxtﬁf& S POprePATRIBAP acel P MM 0d yene- et hyl

acetate (4:1 |se from
et hanol . %«ﬁﬁ{wnﬁ#ﬁﬁ%@@%ﬁ@, Hélﬂeﬁ’ﬂf 184, 2411857
7.58-7.50 (m, 2H), 7.40 (m, 1H), 7.25 (d, 1H, J 2.7 Hz), 7.22 (d, lH, 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, ]
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 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-flucrophenyl)chroman-4,6-diol (Example 19(b)). The product
was recrystallised from a mixture of 2-propanol and acetone. 'H NMR (400 MHz,
ds-DMSO) 6: 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,J8.7Hz),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:

35



35 (m 4H), 7.13 (d, 1 H J 3.0 Hz), 7.06 (dd, 1 H J 8.8, 3.0 Hz), 6.99
(d, 2 H J 8.8 Hz), WO 03/006452 61 2 0 DEC 2005 PCT/ FI 02/§(@63§cm0 (dd,
1HJ129, 3.16 (dd, 1H, J -16.9, 12.9 Hz), 2.86
-16. 9, wézt)g/oﬁé)lzz (4-Trifluoromet hyl phenyl ) chroman-4, 6 (Mi' @1'062]1
2-(4-Tr|fl uor onret hyl phenyl ) chr oman- 4, 6-di ol was prepared as described for
2- phenyl chroman- 4, 6-di ol in Exanple 8(a)5§tarti ng from 860 ny of
2-(4-trifluoro- nethyl phenyl)-6-hydroxychroman-4-one. 'H NVR (400 MHz
d6-DVSO) 6: 8.86 (s, 1 H, 7.77 (d, 2H, J 8.3 Hz), 7.68 (d, 2H, J 8.3 Hz),
7

3
5 o ke, 5. a5 (a 2Aep itBbhenh-stSalddyriinz-Yigkhbhusaps b s debarda - [
2.32 (m | Hps descdbed for Sinite)-2-(2iphenylahramani6epderdpsridingindisampi t(Ohan- 6- ol 15
(4-Trifl uogaﬁ@gw&m Qb@gagcf@gmu@f@h hidhRY eq@mﬁﬁﬁ@@ug@)for 2-

f1 uorophen hr oman starting

4-tri- f | pwﬁrwﬁﬁeﬁ@nmmweé" P)‘Fte coyerrsiith stlirangsh usiggs - DVSO)  8:
2 ( S, 5 1|'|ioluc71e25th(yljace?dt‘é ﬂl%ﬁas%.n'éﬁant THOMRQ40@NIH2Z) Cﬁ)@hj‘g) 9. 05 (@4 d, 1H

(
8
8.6 ) > H, d, 1H
5.3 1oy, 213 ek 83hyea JHGTO0. L8 BT G 2 TOR5 (st %
[ 2- (4- Tr| f 1HOF bhve Hzy,) 5008w/ I)Iﬂmdm(m GHY,| 2008y(m, 3H)i t r opyri di ne

[2- (4-Trifluoronethyl phenyl)chroman-6-yl oxy]-5-nitropyridine was pre 25

pared as described for 5-nitro-2-(2-phenyl chroman-6-yl oxy)pyridine in
Exanpl e 1(b) st aExamplef62om 605 ng of

2. (4- 11 §q uor omet S INRINGGON B8 hifofidint D)ok RinGhati@dl Purified col um
chromat ogr aphy us 3 0 C uem el uant and then
crystallised froma m xture of 2-propanol and acetone. 'H NWVR (400 MHz, d6-

DVsO 8: 9.04 (d, d, 2H,
OV )2 50 1oy, ( 2—@3‘1Flubrc?ph%nﬂg—h (Sﬂu@&yﬁﬂ% 2 féxy)bh?orﬂan-ﬁ’-o?ﬂd&))re Zrea%s(

187 2.7 Héss%bis‘eé’ ?d““‘iﬁ'(zj’hﬁnmwn'% R XY)EP’“IZ*‘“W%Q‘@%}({’) g‘%?dlel

H J 10 1, 2fr6mt89D m@ oD (I-fddrophery])chiromahét,&diol (Exlamgie 8(bhiy. JThe I;)roﬂu(:ddd 1 H,
J -16.9, 158 4Was4pt15nf'_&l) byzcoﬂumq gi'xroﬂna@grapi’ly %%n& 'Q'ad%enmlutlgﬁ( ml e‘?hﬁ §cetatc -

heptane (20 %-> 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 (m, 1H).

2-
(3-
2-
8.
J
J
2-
2-

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 (g, 2H, J 7.0 Hz), 1.34 (t, 3H, 7.0
Hz).

35 b) 2-(2,5-Difluorophenyl)-6-(4-ethoxy-2-nitrophenoxy)chroman



35 6-[2-(4-Trifluoronethyl phenvl)chroman-6-yl oxvlPyridin-3-ylamne 2 0 DEC
2005 WD 03/006452 PCT/ FI 02/ 00621 62 20 DEC 20

6-[ 2- (4- Tr i Woarosezhyl phenyl ) chr oman- 6-yl oxy] pyri di n- 3-yl a”i‘d“l‘?l?fﬁ%ﬁoml
prepared as described for 5-am no-2-(2-phenyl chroman-6-yl oxy)pyridine in
Exanple 26 starting from 275 ng of

2-[2-(4-trifluoronet hyl phenyl)chroman- 6-$0Doxy]-5-nitro 5 pyridine (Exanple
64(d)). '"H NWR (400 MHz, d6-DMSO) 8: 7.78 (d, 2H, J 8.4 Hz), 7.68 (d, 2H,
J 8.4 Hz), 7.52 (dd, 1H, J 2.9, 0.5 Hz), 7.06 (dd, 1H, 8.6, 2.9 Hz) 6.84

1 H), 6.77-6. i ~ol: o e
(m H) B20(ng omz,S-@)lﬁQorggl%(ng chfomdn-3-& Egﬂéff?zl?(c)g‘f'%ské) , 2.69

J 10.0, 2.0 Hz .0 2H),, 2. . 1H -16. .
(ddd, 1H, J -disé?"é’Féé‘? ’,Y(BWS“;%{??‘PSSZP’EI”(‘%PW%(‘% mgywagpdded) The 9 Exanpl e
66: N f 6-1ZespltinrmiXturevesstifigd for S0yhihates anh-chloyd-2XHoRy 2-fitrobéirzkhe }

acetan de N ey b didely R QURIMRBHEEY QIR S R0 WY bl s Y
5- N - acet §| amdono temperatyrechM HEt-sotutiorowas addedl ito ithedieastionmixnaaphdit vas

tarting f : A-hr iy
8-yl oxyl - p;?%%%?%d?”rtgkﬂﬁégﬁé&z@%@ﬁeﬁ%&W’é‘%Wﬁié@%%? HEYE 10, 11
(s, 1H), 8. 29nq saturaied NaGl-splution. The prpdurt was purifieg@bycolomn chyomatagraghy( d, 2H,
J 8.3 Hz), Gsifif héstan@tbthyl BetdtelBI1) ad arl dlubdl) 'ﬁ*ﬂwmﬁs@émﬁ,‘tﬁ@@ §H9/.4%5- 66
ES: ég , Jlég%d,(ﬁ%,ﬁg?ﬁz%, @gﬁ%} b&)ﬁ;o)s’-e.g? Zn21 4}5‘ 6.189!?.75 (2rf1,233H)(, 1 (d, TH, J '04_
N 16- 12- §3- FOUMHZ)pAO6Y(Y,) 2HIToheHZE2yd 700y, ] 185)) 2.4 (m3LH), 2}26{@,hﬂr),e1.981txﬁpn am de

25 N {6-] 2- Rl o} hr oman- 6- yl oxy] pyri di n-3-y met hane sul f on-
am de was prggérlé%wgsﬁg’gggﬁ)zg‘ed for

N-[ 6- (2- phenyl chroman- 6-yl oxy) pyri di n-3- yl ] net hanesul f onam de i n Exanpl e

46 starting from {/If)}_,%;i/)ri?%éﬁﬁ?}g@'%:{)g%%agﬁf%lg%rséetg%)fph?%argirngduct was

phenyl ) chr oman- 6- VI Q!(
purified 30 Bydregddendsy t hr ough silica gel using ethyl acetate-heptane (5:1)
as an elygnt. 'H NVR (400 MHz, d6-DVsO 8: 9.67 (s, 1 H, 7.99 (dd, 1 H J
2.8, 0.6 Hz), 7.6 H J 8.8 2.8 Hz), 7.46 (m. 1 H, 7.31-7.27 (m
2H), 7.17 (m 1 ',[5722§é}lﬂaeﬁ°l"l’°"|¥,‘)°§f°mas:6-ﬂ%>']-5-ethoxyphenylamme
hydrochloride was prepared as described for 5-methoxy-2-(2-phenylchroman-6-
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, CDCl5)
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).

Example 64:
5-Nitro-2-[2-(4-trifluoromethylphenyl)chroman-6-yloxvlpyridine

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, ds-DMSO0) &: 9.47 (s, 1H), 7.82-7.76
35 (m,4H),7.13 (d, 1H, J 3.0 Hz), 7.06 (dd, 1H, J 8.8, 3.0 Hz), 6.99 (d, 1H, J 8.8 Hz),



Hz) 6.90-6.88 (m 3H), 5.16 (dd, 1H, J 10.0, 2.2 Hz), 2.99 (s, 3H), 2.96

(n1.lrb, 2.72 (m 1H), 2.20(m I H, 1.99 (m I H. 35 VE%gﬁggg 2 63
Exanpl e 68; 2-(4-Chl orophenyl)-6-(5-nitrop idyn in-2-yloxy) =4-0l a)
6- Hydr oxy-‘é’p(oé&’g?ﬁ%r ophenyl ) chronman-4-one 5 2 0 DEC 2005 ~PET/#149%fHo621

6- Hydr oxy- 2- (4- chl orophenyl ) chr oman- 4- one was prepared as described for
2-(3-f|uorophenyl)-6-hydroxychronan-4-o§§ in Exanple 9(a) starting from3.0
g of 2',5'-di hydroxyacet ophenone and 2.3 .g of 4-chl orobenzal dehyde. The
product was triturated fromethanol. 'H NVR (400 MHz, d6-DMSO) 8: 9.46 (s,

1H), 7.56 (d, 2H, 10 J 8.5 Hz) 7.45 (d, _ 2H, ) d , J 2.8
Hz). 7.04 (A&d0 @dHHy @-%,2-92H9),|3121)6,(d8,61.f§é -(1&-?9’ ??13$82§gf—# ,lﬁsJ. 5%6-§jdd, 1H,
J 13.1, 2.92_@52])1?3. 15 (dd, 1H, J -16.8, 13.1 Hz), 2.79 (dd, 1H J -16.8,
2.9 Hz). b) 2-(4-Chlorophenyl)chroman-4, 6-diol 15

2- (4- Chl or ophenyl ) chroman- 4, 6-di ol was prepared as described for 2-phenyl -
chroman- 4, 6- di ol b)) p-(ETaifhioeoriéthylplsdnyt)thropandddidy5 ng of

2 (4-ch|gropheny|)-6- hydr oxychr oman- 4-one. 'H NVR (400 MHz, d6-DMSO) 8:
8.84 (s,°l H, 7.49-7.44 (m 4H), 6.88 (d, | H J 2.8 Hz), 6.60 é)d’ 1H, J
8.6 Hz), 6.55 (da:(4+Trifluaorsetbylpheryl)eckipmanes,Gdioh wapprepassy as gescaibedyter 1H, J

11.9, 1.6 Ha)sheft

2- (4- Chl or op#enyi(')g@fg?ﬂ%ﬁ%ﬁﬁrog% Efarke 8 eybtartingPorh 860 nie£.2-(-trifluoro-

2: c vd
2- (4- Chl or opretiphenglGshydrexys ; aar%%ﬁ*%&ﬁ@@@ﬁ% s HAMRRA OB 884Ped as
descri bed fq)57.17 td,2H2 I 82 BEE M6 ¢y 2H1Gr8.5Hy), 6:89)(dy THA 18 Hz), €66(d@p| e 1(b)

startin fr f 2-(4:chl.pr nyl Lchr : | e duct
was puri®i ed%g%&#ﬂﬁ%%ﬁqg ﬁgg‘}rzg%ze)ﬂgi‘%gd’ lg_g?'an]r‘léelﬁ%g héﬁ (daglgt']aﬁé?(z 1)
as an el uanHz), 4P0NRR 1H)3Q032Niviz 1HYE-ENBOIED: 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

¢) 2-(4-Trifluoromethylphenyl)chroman-6-ol

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, ds-DMSO) 8: 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 H2), 6.53 (d,
1H, J 2.9 Hz) 6.51 (dd, 1H, 8.6, 2.9 Hz), 5.12 (4, 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-Triflucromethylphenyl)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-triflucromethylphenyl)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. 'HNMR (400 MHz, d¢-
DMSO) &: 9.04 (d, 1H, J 2.9 Hz), 8.60 (dd, 1H, J 9.1, 2.9 Hz), 7.79 (4, 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



.89 (d, 1H, J 8.8 Hz), 5.65 (d, 1H J 6.4 Hz), 5.33 (d, 1H J 10.6

6
498 (m | H, 2.34 (m 1 H, 1.949 (m 1 H). Exanple y

- (2. 4- BvOlosocskenyl ) chr oman- 6- yl oxyl -5-ni tropyri di ne Q%Z 64
(2 4-Di fl uor ophenyl ) - 6- hydr oxychr oman- 4- one 20 DEC 2005 PCT/ FI'02/ 00621
-Di fl uor ophenyl) - 6- hydr oxychr oman- 4- one was prepared as descri bed

- (3-fluorophenyl)-6-hydroxychronan-682 one in Exanple 9(a) starting from
of 2',5"'-di hydroxyacet ophenone and 1,6 m of

| uor obenzal dehyde. 'H NVR (400 MHz, d6-DMSO 8: 9.46 (s, 1H), 7.73
H, 7.34 (m IH, 7.19 (m 1H), 7.13 (d, 1 H J 2.9 Hz), 7.04 (dd, 1
8.8, 2.9 Hz) J 13.5, 2.8
3.2
4-
4

—hU‘l/—\

, . . 1H J s , -
8 (dd, 1kﬁ'@'(gEi"@(fgwmme%lllbf)nyl)éﬂma@ﬂcvlo’ﬂbﬁeyr!ﬂm-ﬁeylmmz ¥@SHz). 10 b)
I upfepiredray deschibed1for-54ntingi2qR2-phenylchroman-6-yloxy)pyridine in Example

25 gﬁgiﬁy}ﬁrﬁ'ﬁ? (?él‘@ @(t;;“%ff’mﬁﬂ}y(i@?aeh% aimgne} scr y?%-m%- 2-

5 upyriding (Exagriple 64(H))d? Hm(aomm d@@MS(BD NI\/R784@C2H\{I-128 4d6- DI\/BO)
S,

o7, 6?‘3@7%?1155‘*@% (@ac ﬂ&% Heb, e tdl 1 8s Sty O 0
(d@841m, 1H), f177967_5_(m, 67@(@@ 18.6, 0 HzR 528 (dey 1HH)100|. 99 (m
) 2 (22619)1‘5uwmh?rwé&@hamﬂl@s% £5.9 Hz), 2.69 (ddd, 1H, ] ~16.8 8(53_

ol _was prepared as described for

Dflu r

phenyl?éﬁ%@nﬁ%lémo’rﬁ) A-mpHY 9(c) starting from 800 ng of

, 4- did | uor o- phenyl)chroman-4, 6-diol. 1H NVR (400 MHz, d6-DVSO) S: 8.83
s, 1H) 756(m IH& 728(m 1H), 7.13 (m 1H),663(mIH)
153.6.50 (m 2H)EX&mple 1 J 25 10.3, 2.8 1), 2.92 (ddd, 1 J
-17.0,11.5, 5.8 b hront e efamida H) ,
1.98 (m 1H). d) 2-[2- (2 4- Dfluorophenyl)chroman 6-yl oxy] - 5- n|tropyr|d| ne
30 2-[2-(2, 4-Difluorophenyl)chronman-6-yl oxy]-5-nitropyridine was prepared
as described forNg6rRt(#driflnoromethylpheniyl)chramas-6yyloxylppydinel-yldadetantidanpl e

1(b) st ofst | Nas prepared as described for 5-N’-acetylamino-2-(2-phenylchroman-6-yloxy)pyri-
dine in Example 27 starting from 140 mg of 6-[2-(4-trifluoromethylphenyl)chroman-
6-yloxy]-pyridin-3-ylamine (Example 65). '"H NMR (400 MHz, d¢-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, ] 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-yloxy]pyridin-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-
yl]methanesulfonamide 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, ds-DMSO) &: 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



from 720 ng of 2-(2,4-difluorophenyl)chroman-6-ol. 'H NVR (400 MHz, d6
DVsQ - 8: 9.04 (d, 1H, J 3.0 Hz), 8.60 (dd, 1H, J 9.0, 30%&}0[{##
2.

I'H, 7.31 7.21 (d, 1H 9.0Hz), 7.17 1H 7.02
HzHi, 6. 97 (‘8§]°3@‘E()455 35 g 9, 2.9 Hr), )6 91 (d(mlH ") 9 H), Cé”%%’/‘t"aﬂ 1H

J 9.9, 2.0 Hz), 3.03 (m 1H), 2.78 (m 1H 2.17 (m 1H) 2.07 (m 1H. 20
DEC 2005 WO 03/0064.52 PCT/ FI 02/ 00621 Exanpl e 70:

6-122- (2, 4-Di fl uor ophenyl ) chr oman- 6-yl oxyl - nyri di n-3-yl am ne 5

6-[2- (2, 4-Di fl uorophenyl ) chroman- 6-yl oxy] - pyri di n- 3-yl am ne was prepared

as described for E am Po-sz.-(z-phenyl chr oman- 6-yl oxy) pyri di ne in Exanple 26
starting from 845 e 68: :
2- [ 2- (2, 4- di f | uor phEdrdplenel 6 Senittbpyridin-2-yioxyichpymantdrd ( Exanpl e 69(d)) .
HNI\/R(400M—Iz,d6DI\/SO)S758(m1H) 7.51 (d, 1H, J 3.3 Hz), 7.30
(m 1 H, 7.15 (m 705& 1H, 8.3, 3.3 Hz), 6.84-6.73 (m 3H),
10 6.70 (d, 1 H, a)GBHsdnelzy-Z(?} Torpplwnyb)chﬂomanﬂem@ 2.3 Hz), 5.01 (s, 2H),
2.97 (mgl H, 2273 (m I H, 2.13 (m I H, 2.03 (m 1 H. Exanple 71: N
{6-[2-(2.4-Difluorog henyé}_ hroman 6 onylyyr|d|n3vl | et hane sul fon- 15
am de N-{6-[2-(2, Qrﬂgwdmxer é‘p h@maa A0ns3sRrEpaethandesenbeddenane

sul fon- am de :Wﬂﬁoﬁbbﬁ F@-h?&oﬁ?@ﬁémﬁﬁd on@lin Exam%le 9(a) starting from 3.0 g of

Z%[Stérztf)ﬂg%gﬁ higetprrenbB o B goetchiosthradageste. The fioaict was =™ ©

e product was

nyl ) chr oman- tﬁﬂthdﬂonpgmambln'wmmomd\{tﬁxmm@@ 9.46¢s, PHRALSH (dy2H,
‘M“SE"S@ SHTRSTN £ SrAICH IPALERSY s, Mo G IR 16 IR 400, o
2.8 H) o ¢d, 1HH)1897H3)05 58r¢dd, 1 Hyy 137, zmmsmxdd 6}138-(168 13.1 Hz), 8.8

Hz) 6.92-6. 82674(3(1 @E%J 56312§§’-Ii) 1H, J 10.3, 2.3 Hz), 3.01 (m 111), 2.98
(s, 3H, 2.76 (m (m H, 2.06 (m I11). 25 Exanple 72:

2-(2.4-D fluoropheny)-6- (5 nltropyrldln 2-yl oxy) chr oman- 4- ol

2-(2,4-Difluor opk@ay@)cﬁo{@hem)t])maﬂsﬂ?o]yl oxy) chroman- 4- ol was prepared
30 as degcn bed for 5-nitro-2-(2-phenyl chroman-6-yl oxy)pyridine in Exanple

1(b)
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). '

c) 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-DMSQ) 8: 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]-S-nitropyridine



starting from520 ng of 2-(2,4-difluorophenyl)chroman-4, 6-di ol (Exanple
69(b)). The product was recrystallised froma m xture of 2- and

di et hyl et Wbos/ohhs&"\/R (400 MHz, dé6- DI\/ISO) 8: 9.04 (d, 1H, Jgﬁ?ﬁ%@ 61
(dd, 1H, J 9. 2.8 Hz), 766(m 1H), 32(m 1H), 7.26

Hz), 7.23 (d, 1H91Hz)717(m351H), 7.02 (dd, 1 H J 8.9, 29Hz),
6.88 (d, 1 H J 89 Hz), 5. 70 (bs, 1H),645.52(dd, 1H J11.9, 1.5 Hz),
5.00 (m 111), 2.31 (m | H, 2.09 (m 111). WO 03/006-452 66 Exanple 73
242- (" 2- Chl orophenyl ) chroman- 6- vl oxyl -5-nitropyridine 5 a) 2-(

2- Chl or ophenyl ) - 6+ gygi Q)ﬂ:ﬁh&ggg&_yg)_gﬁgdr%h%ggg PCT/ FI1 02/ 00621 2- (

2- Chl or ophenyl) - 6- r'oxychro prepared as described for
2- (3-fl uorophenyl) - hydroxychronan 4-one in Exanple 9(a) starting from3.0

grgleuct2 wgs T ol ed thou h Fggx%g%yﬁg%%-ﬁéhﬁng ?&g{&ﬁaﬁs(ﬁgﬁ?ﬁ eng an
gl uant and t%ﬂ!@o&’ﬁwﬁ’&lﬂe@é{ﬂ %&ﬁ){i’i -4 'QWQNIWF;{Q@EB y frosdf &: 9. 49
(7 s491l;|) 4157 ( 78f 2ﬂﬁrdlgyﬂ{oﬂy33et3phen3né)aﬁﬁb ,6 ml 083, 4(diguoﬂobbhza~17de 'H I@dﬂz) o )
L bl ol gt 078 o AR b e, 5,
-16.9, 13. 6 a3 (d21 S 19Hz), M4 (dd, U6, 108.8,2.% Hef),)6.9516, ﬂ)H 18.8 Hz), 5.74 (dd,

2- (2-Chl - ' - |

pr(epar edo;gp g)cllrllig QFE? 342@‘1 Iq{ ?—ﬁ %?n gj QWPQ‘C{H Exmila Zggﬁ;

starting from1.12 g of 2-(2-chl orophenyl) 6 20 hydroxychroman 4-one.

NVR (400 d6- 1.8 Hz), 7.49 (dd, 1H,
7.8, (1 41d\H/;|)Z ?\@%‘é@lﬂ]ﬁe‘gﬂ)‘&@gcmm%'“ am,Y J 2.9 Hz§ 6. 63 Ed, 1 H,

8.8 Hz), 6.56(dd 1H J89 29H), 539 (dd, 1 H J 11.7, 1.5 H)
4.90 (m 1H), 2. 3-’(2 J4Difliblophény®ehroffian14;5- dloiﬂaﬁ?)reparcd as described for 2-

or cpar od_as BEBY|chfAPES-doid EFF%BF??')%M F e £% RS2 andimvardin ¢ o o)
starting fropheagl- Gﬂaydwxyzh(omanm-on@ PHEVMR) (408 MIdzyals-DMSO)i5018.861(8 THHR ( 300
Mz, d6-fVBO) 68 (m/ 185 7283, 1H), #18 mO118P 6884, 11, 7 2.7 Hz), 6.59 (d, 1H, T 8.9
 Hz),6.54(dd, 1H, J 8.9, 2.7 Hz), 5.46 (s, 1H), 5.32 (dd, 1H, J 11.9, 1.4 Hz), 4.88 (m,
1H), 2.24 (m, 1H), 1.99 (m, 1H).

J
J

(
.-._)

c) 2-(2,4-Difluorophenyl)chroman-6-ol
20
2-(2,4-Difluorophenyl)chroman-6-ol was prepared as described for 2-(3-
fluorophenyl)chroman-6-o0l 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, 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-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 8.9,29Hz),6.91 (4, 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).



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 | H, 1.87 (m | H. d) 20 DEC 2008

2- [ 2- ( 2- Chiwoaphesygt ) chr oman- 6- yl oxy] - 5-ni t ropyri di ne 35 PCT/FI02/00621
2-[2- (2- Cnl orophenyl ) chroman- 6-yl oxy] - 5-ni tropyri di ne was prepared as
descri bed for 5-nitro-2-(2-phenyl chroman-6-yl oxy)pyridine in Exanple 1(b)
starting 20 DEC 2005 WO 03/006452 PCT/ F¢®2/ 00621 67 from 485 ny of

2- (2-chl orophenyl ) chroman-6-ol. '"H NVR (400 MHz, d6-DVsO 8: 9.04 (d, 1H,
J 2.9, 0.5 Hz), 8.60 (dd, 1H, J 9.1, 2.9 Hz), 7.62 (dd, 1H, J 7.5, 1.8 Hz),
7.51 (dd, 1H, J 7.6, 1 7 Hz) 7.45-7.40 (m 2H), 7.21 (dd, 1H, J 9.1, 0.5
Hz), 7.04 (d, 1 H J 2.7 Hz), 6.99 (dd, 1 H J 8.8, 2.7Hz), 6.94 (d, 1-H,
8.8 Hz), 540(ddEx§mP|le?J0104 52.1H), 3.04(m | H, 2.80 (m 1H
2.24 (m | H, 1.852(r4-Diflodro lamine
2- (2-Cnhl orophenyl )-6-(5-nitropyri y
2- (2- Chl or ophenyl ) -6-(5-ni tropyridin-2-yl oxy) chroman-4-ol was prepared as
descri beds for 5- n6{242,3-Diftuplophstyliohoman-Gylskyxpyridin-B Jilaine waspespated 1( b)

Sty ) e AR RS Pula SO AERRITON A SUSTI e Sl AT |,
d6- DMBO) 8: Stamang(fwm 849 mgpf2-[g- (But)dxﬂaomhqwaphmman 63yloxy]-5-piteopyadine 7. 68
793 (a1, EPgele () ‘H‘"ﬁ%; {QooRaou IS0 5, TSR (e JELTS) (0 AREY, ) :
Hz), 5.59 (d3- |H2|)+ 30 BL7)LS (=, 3H)J( TS (ddy 4 H, 1283035}1%2)4631}67@@8 3H} | H).
Exanpl e 16: 650 tlmpJ%ﬂﬂzﬁs 271 (4@ apJamyd, R HBI01 §s, 2D XY bpY AP 1 HE 228 a)

g- mg:x;g é’ﬁ ]T}bunggg ﬂé# )Zcﬁ@ﬂgﬂ")j ggg was prepared as described for

2-(3-fl uorophenyl) 6- hydr oxychr oman-4-one in Exanple 9(a) starting from2.0
g of 25 2 &l{ ﬁé aget ophenone and 1.6 m of 4-fluorobenzal dehyde. The
pr oduct vvas recry arli'séd fromacetic aC| d. 1H NIVR (400 M—Iz d6- DVBO) S:

7.59 (m 2H), 7. 2X-{6¢2y(2ADifluprop ) ‘ 4 lfon- J 8.9,
3.1 Hz) ,466. 9%pfgd. 1 H J 8.9 Hz), 556(dd 1H, J132 28Hz) 3.18 (dd,
1H, J -16.9,71372 Hz), 2.77 (dd, 1H, J -16.9, 2.8 Hz).

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. TH NMR (400 MHz, d¢-DMSO) é:
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-Difluoropheny!)-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) 8: 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 (4, 1H, J 8.9 Hz), 5.70 (bs, 1H), 5.52 (dd, 1H,
J 11.9, 1.5 Hz), 5.00 (m, 1H), 2.31 (m, 1H), 2.09 (m, 1H).



30 b) 2-(4-Fluorophenyl)chroman-4, 6-di ol 2-(4-Fl uorophenyl)chrorran 4, 6-di ol
was prepared as described for 2- phenyl - chroman-4,6-diol in 8(a)
starting frwooelbs4g20of 2-(4-fl uorophenyl) 6- hyd 35 roxychroﬁ%gm]
NVR (400 MHz, d6-DMSO 8: 8.84 (s, 1H), 7.48 (m 2H) WO 03 520
DEC 2Z PCT/ FI 02/ 00621 7.21 (m 2H), 6.89 (d 1H, J 2.7 Hz), 6.59 (d, 1H, J
8.7 Hz), 6.54 (dd, 1H, J 8.7, 2.7 Hz), 6642 (bs, | H), 5.12 (d, I H, J
10.7 Hz), 4.87 (m 1H), 2.25 (m 1H), 1.89 (m 1H). c)

2- (4- Fl uor ophenyl ) chroman- 6-ol 5 2-(4-Fl uorophenyl)chronman-6-ol was
prepared as described for 2-(3-fluoro- phenyl)chroman-6-ol in Exanple 9(c)
starting from480_ng of 2-(4-fluorophenyl)- chroman-4,6-diol. 'H NWR (400
Mz, CDC13) 8: 7.B¥ampleRBy 7 o6 (m 2H), 6.77 (d, | H J 8.6 Hz), 6.61
(dd, 1H J 8.6, 229242)CRloRphértid)chidma-Eylb%y]-5-Ahitldpykidhe 1H J 10 10.2, 2.4
Hz), 2.95 (ddd, 1H, J -16.8, 11. . : , J -16.8,5.3,3.1
Hz), 2.15 (m 1H, 2.05 (m 1 H). d)
2- [ 2- (4- B uor ophea)yd-{ 24Chioraphdnyl)i6ahydrotychioniappd-oneli ne 15

2- [ 2- (4- Fl uor ophenyl ) chr oman- 6- yl oxy] - 5- ni tropyri dine was prepared as
described for 5-nitro-2-(2- | chr oman- 6-yl oxy) pyri di ne in Exanple 1(b)
starting from 16®( ﬁgﬂﬂﬂl‘@h‘fwl)ﬁg -hydroxyehrophine hopamias Prepared B desgribedifidr was
purified on fb | % | pt ane-
Cthyl ' acet ataly agiopRbFe hyfoRykSngRieSRe i, Bkiiple X4 SRt iR e 48 G
1H,~J 2.9, Fé ﬁbydf%)@ectw&m&m%fim&? lorobengglichydesThe prodwatvas7. 24 (m

1H) 7. 20 %sseﬂhhouﬂgh%ll;ygl Asi B\eptheO-Jet acék{e a§an 3lu§nt"&h thér t%ﬁuﬁﬂg 12 54

(
.7, 2 8 6,91
[y 5o b atof dsﬁ\s b S a0y, 03 2180281, T3
6-f 2- (4 FI udr@ﬁlz);ﬂyﬂ(ﬂﬂr bHah?G ysm,lwvemmnﬁzﬂbrmud 1H, J 2.9 Hz), 7.06

deser i bed fQUORIEFEAT Al Srif YL RNRLS 900 981 5500 RSP SadS
starting frléhﬂ3-1619,g36f 2), 78(dd lH J-16.9, 2.6 Hz).
2-[2- (4~El uorophenyl ) chroman- 6-yl oxy] - 5-ni tropyri di ne (Exanple

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. 'HNMR (400 MHz, d-DMSO) &: 7.63 (dd, 1H,J 7.7, 1.8
Hz), 7.49 (d4, 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 c) 2-(2-Chlorophenyl)chroman-6-ol

2-(2-Chlorophenyl)chroman-6-ol | 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, d¢-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 S-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b) starting



30 75(d)). 'H NWMR (400 MHz, d6-DMSOQ) 8: 7.52-7.47 (m 3H), 7.24 (m 2H),
7.05 (dd, 1 H J 8.6, 3.0 Hz), 6.84-6.68 (m 4H), 5.09 (dd,220DEC 28810. 2,
2:1 Hz), 5. 0@ ¢dmwe4522H), 2.93 (m | H, 2.69 (m | H, 2.13 gcerdddogaiL- 98
(m I H. Exanple 77: 35

N-16- 12- (4- Fl uor ophenyl ) chr oman- 6-yl oxy] nyri di n-3-vl } met hane sul fon- am de
20 DEC 2005 WD 03/006452 PCT/ FI 02/ 00621689 N-

{6-[2-(4-Fl uorophenyl ) chroman- 6-yl oxy] pyri.di n-3-yl} nethane sul fonam - de
was prepared as described for N[6-(2-phenyl chroman-6-yl oxy)pyridin-3- yI]

met hane sul f gRaMge s f'ﬁl‘(%rﬂ?nllc?ro ?pa{ra Qxﬂsfdlo'ﬁ%'(%@ﬂmz de- DM§0)§6

6-[2-(4-fluo hen ). 5 roman- 6- I;_i ¥ n- 3-ylam ne n’g
The product \%g‘(ﬂa Heli2-010.6 k), 8-60 (dds & g u%?ﬁ&)’e-’tg%/(ddayét 1é:1 Iﬂi’éstane
(10:3) as an 7651L(aat1Hnﬂ76h1emmyy7s4917l40§md2m,m1 (ademyj9et@srnz) TR (400

e ) ol S s blaang 18 42 7m0, 6348 e ¥y, g tee uﬁﬁm J

10. 4, 2. 35HzR,1 Hz))3.04(m, 1H), 2.80 @A, (1), 2.3Hm, IH)30.96 (n, 1H)., 2.19 (m |
.07 (m 10 1H). Exanple 78:

2, 3-Di fl uor ophenyl ) chr oman- 6-yl oxy] -5-ni tropyri di ne 15 a)

Di IuorophErxleT)plﬁ'J‘ltydroxychronan 4-one
Di g 5

f

f I uor opheryglonéro
-fl uor ophé - b- Ny 0 : ' i
f 2,5 -di hydroxyacet ophenone and 2.6 m of

g@E obenzalztthG&ﬂ&oph é“)ﬁd?(ﬂﬁl Qt@dlMiZ mA?&M -45] %s?e;faged ds H

i) desgTiba oy Sgteo-G eqylcpipriag: %ilomaynﬁnwn@%la ) Stafing )

3 I1Hfrom sznsmg of 2-:(2¢h}dx<)pheﬁy17<9umm-4,ﬁmlouExaxﬁpE 63b)R Fie)produrt

-Di u I

D 1 g hRERY @? AR okl OF VIR (300 MHz, deDMSO) 5 9.04(¢, 1H,

hr omah24, Bz)d 1 (d‘h lﬁcdﬁpll 3 SBH&)) 76844 |1:Hg JthGh &Hg) 7§ 167.40 (m,

dik | DIVBO
?é U@E?H Pﬁ&!‘ﬁrh ] 99% @éxl??@fmg@ 14H?f'?04 (h%"fggﬁ(sgé) 1%?1%)3 6%@8 )
T 1H, (1, 18,%&) 8.584d, TH, J 10.6 Hz), 5 (m, 1'_{% 2.40 (m, 1H), 1.93'(m, 1H).

7
2-(
2, 3-
2, 3- {ngﬂqr&d as descri bed

anpt e 9(a) starting from

o
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Q.O-b-_OOO
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Example 75:

5-Nitro-2-[2-(4-Fluorophenyl)chroman-6-ylox idine
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, d.-DMSO0) &: 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) 5: 8.84 (s, 1H), 7.48 (m, 2H),



30 (dd, 1 H J 8.7, 2.8 Hz), 5.49 (bs, 1 H), 5.40 (dd, 1 H J 11.8, 1.4
Hz), 4.90 (m 1 H, 2.28(m | H, 1.99 (m | H. c) 20 DEC

2-(2, 3-Di f | way myphesrgl ) chroman-6-ol 35 2-(2, 3-Di fl uor ophenyl ) sy 8iB6s

was prepared as described for 2-(3- fluorophenyl)chroman-6-ol in Exarrp
9(c) starting from1.5 g of 2-(2,3-difluoro WO 03/006452 70 2 0 DEC 2005
PCT/ FI 02/ 00621 phenyl ) chroman-4, 6-diol. 68 NVR (400 MHz, d6-DVSO S: 8.85
(s, 1H, 741 (m | H, 7.33(m I H, 7.26 (m | H, 6.64 (dd, 111, 9.0,
28Hz)654651(m2H) 5.25 (dd, 1H, J 10.2, 2.2 Hz), 2.93 (m | H),

(m | H)721 nitfh}{)% 8b (<H)1H 32071H£)ms 5@%&)1115180'?1{7.) 6.54 (dd, 1H,18.7,2.7
(23 en ro nitropyrid

(2, 3- %gaﬁ ﬂ{g éﬂﬁtﬁgﬂﬂ f}l}‘gﬁii 4587r(F’£’r15§y?' ?%I(fﬁeuﬁ\hé 8 ewdHad as
descrl bed for 5-ni tro-2-(2-phenyl chrorran 6-yl oxy) pyridine in IExarrpI e 1(b)
W, do-ove0) 10 & 28 Ehepepteaietbomittb Al <Y 00" (Gd. 1k 90,1, 3.0 te).
7.45(m5H) 7.38 (m 1H), 730(m1H) 721(d 1Hd9.1Hz)8703
d 1H J 8 , 1, Hz
542 (cd, 1 o R Gofidyhdhubogn 6 Sag Bchargay dethiBea St 2, Ghhuct 1)y
2.08 (m 1 HP eny@c]gpampr@olpg xample 9(c) starting from 480 mg of 2-(4-fluorophenyl)-
g (Hidfog flzuemaiaﬁrw& hgfrio'@ﬁnm @ﬁrmlna;lbgbybowsqm OER0O(mH), 6.77
oy o2 k1l e e S TN O o o S04 34001dHe  hoc
;06 2- (3;6 Izuooapmr}w&,)z .65 (Yady @Hyph{)ar:]semgrﬁsczzr&z)%ﬂmg@dmm 9ca6.88.3r3.1ng from

0 r

2, G-gi fl uor o%%?ﬁ%%&éyiﬁﬁz’“phgguct was triturated fromethanol. 'H NWR
(400 MHz, d6-DMBO) 8: 7.55 (m 1H) 7.22-7.18 (m 2H), 7.14 (d, | H, gdg.o
Hz), 7.03 (dd, 1 9 Hz 5.84 :
1H? J 14. 0,( 3.0 tg)ﬁilg(gglu?dpg)h% h?fm?%' lox&hyani%yaé %80 (dzj 1H, J
-17.0, 3.0 Hz). b) 2-(2,6-D fluorophenyl)chroman-4, 6-di ol 30

e e gt el i gt dgiigend o
2-(2,6-difl Lassgtibed for S-nitro-2- (2-phenylchroman-6-yloxy)pynd1ne in Example 1(b) starting
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 J9.1,29 Hz), 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, 1H, 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, LH), 2.01 (m, 1H).
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Example 76:
25 6-[2-(4-Fluorophenyl)chroman-6-ylox idin-3-ylamine

6-[2-(4-Fluorophenyl)chroman-6-yloxylpyridin-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, d¢-DMSO0) &: 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-vylox idin-3-vl}methane sulfon-
amide




phenyl ) - 6- hydr oxychr oman-4-one. 'H NVR (400 MHz, d6-DVSO) 8 8.87 (s, lH)
7.48.(m 1H, 7.17-7.13 (m 2H), 6.90 (d, 1H, J 2.9 Hz), ;‘ig

5,46 (dd, 2, 1.8 Hz), 4.87 (m 1 H), 2.37 (m 1

H. 35 ¢) Vl’ ?3/8‘;65%% uor ophenyl ) - 6- (5-ni tropyri di n- 2-yl oxy) )3

03/ 006452 71 2 0 DEC 2005 PCT/ FI 02/ 00621

2-(2,6-D fl uorophenyl) - 6- (5 ni tropyridi ngg-yl oxy) chroman-4-ol was prepared
as described for 5-nitro-2-(2-phenyl chroman-6-yl oxy)pyridine in Exanple
1(b) starting from1l.9 g of 2-(2,6-difluorophenyl)chroman-4,6-diol. 'H NWR
(300 MHz, 5 d6-DWVSO) 8: 9.03 (d, 1H, J 2.9 Hz), 8.61 (dd, 1H, J 9.1, 2.9
Hz), 7.52 (m 1H), 7.26-7.16 (m 4H), 7.01 (dd, 1H J 8.8, 2.9 Hz), 6.83
(d, I H 8.8 Hz), N5{€692— -Bmo(qphenﬂ)d)uomn%yl(owy]pm&ip -3- Ql}ﬁﬁtl(anp sdlfddami2. 29

6 (51 17 op3ht 8 P‘?Bmagwe%ﬁ?%d {5 aemichomen Sylopmgn o,
6- Hydr oxy- 2- (nztham: sul aﬁnﬁm&:ﬁwm‘-*&mgo f'6-[2-(4- ﬂuorophenyl)

6- Hydr oxyes 2- biJg- P87 %@ﬁ@@ PHap Qitﬁ?o
descri bedsfoélaOlEn f?‘uoro hen % s = %ﬁa)

. h chronan e in
starting frﬂhf%s ugmsrv’t@ a@“%ar %@ﬁéﬁ%m%ﬁ&n rf}%f@fv lseéfﬁOm
2-trifluor ongiethyl e 41 GaMR hoEMHZ) €DCIPYBIC8. oweds 1H, T8 Heg ¢. 72r(ady 1&{ tJanol .
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HZ) 6. 95 (dIHU H).4,2.3H2),Rz0] (n5.1H), 300 (s, 3Hpj, 2.80 (18, Hi),21$(hkﬂH),mOB(r88 (dd,
1H J - 9,183 8 Hz), 2.66 (dd, 1H J -16.9, 3.0 Hz). b)

2- (2-Tri t1uororet hyl phenyl ) chr oman- 4, 6-di ol

2-(2-Trifluoronet hyl ophenyl ) chroman-4, 6-di ol was prepared as described for
25 2-phenyl chronaﬂx,{l,nﬁred;gol In Exanple 8(a) starting from1.43 g of
2-(2-trifluoronet -6-h 4 . 15] NVR (300 MHz,
d6-DVBO) S: 8.89 . , 7.58 (m 1H),
690(d 1H J27Hz) 6.61 (d, 1 H, J89Hz) 6.5 6 (dd, 1 H J 8.7, 2.7

|(_|Zm)’ > 1 95 (nq) 2#(2?_{) Bl@@rbphen%égydmxyl_hmman]l gne hz), 4.88 (m 1H, 2.21

2-(2,3-Difluorophenyl)-6-hydroxychroman-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 2,3-difluorobenzaldehyde. 'H NMR
20 (400 MHz, d¢-DMSO) &: 9.51 (s, 1H), 7.53-7.46 (m, 2H), 7.31 (m, 1H), 7.14 (d, 1H,
J3.0Hz), 7.05 (dd, 1H, J 8.8, 3.0 Hz), 6.96 (d, 1H, ] 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).

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-



C) 6-(5-Ntropyridin-2-yloxy)-2-(2-trifluoromethyl phenyl)chroman-4-ol

6- (5-Ni tropyridin-2-yloxy)-2-(2-trifluoronethyl phenyl)chro owlws ,
prepared aswoasmpidsed for 5-nitro-2-(2-phenyl chroman-6-yl oXypliypdstoks | N
Exanple 35 1(b) starting from 350 ng of

2-(2-trifluoronethyl phenyl)chroman-4,6-diol. "H NVR (400 MHz, d6-DWVBO) S:
9.04 (d, 1H, J 2.8 Hz), 8.62 (dd, 1H, J B 1, 2.8 Hz), 7.89 WO 03/006.452 72
2 0 DEC 200'5 PCT/FI02/00621 (m 1H), 7.82-7.78 (m 2H), 7.62 (m 1H), 7.28
(d, 1H, J27Hz) 7.24 (d, 1H, 9.1 Hz), 7.04 (dd, 1 H J 8.7, 2.7 Hz),

6.90 (d, 1 ﬁcnzrohlia}médml('}i}fg NMR {doo MnE % hasty B, sks 115, b D 01 (m
B

1H), 2.29 (
3- Fl uor ophen H) I=11r3o(r%rlﬂ7) Wék@a )@Q“r(dé,ylrﬁ,cﬂ h@-&Hz), 6.54-6.51 (m, 2H), 5.25

2- (3- Fl uor opfunyH) ¥ 16.22.D ¥, 0x9'3 dn D268 RRAC I, Relh@nags, 2
(3-Fl uoropheﬁt?f)acetlc ac?l.leizD &n,) a)nd Sr()lget h}oxyphenopﬁ(égb(m 1%
di ssol ved into BF3' Et 20 (60 n1 20 eq) under argon. The m xture was stirred

at 60- 7@C until @l%ﬁb{ﬂa}ﬂhﬂmoﬂienybdnsmaﬁ-ﬂ)ﬂ@cymtﬁ&b itd h) and poured
into | arge vol unme ice water. After extraction with ethyl acetate the

conmbi ned organic |la ers were washed with water, dried and evaporated. The
crude product was2- b{r(Z 31D;ﬂumpwyl)nhronﬁnéhyloxyjﬂagmwndluswagp dsas an
el vant . - H Nroingls: hirorhZa 541 21 (bflstadily 3 90
Hz),734738( 042" P g |y,
6.49 (d, 1H, gm in (&3ﬁ1ﬂq050pl@pv"3c}uoram @@1 ARY400 MHz, d6-DMSO)
3-(3-Fl UIQFOFﬁle@m ld ﬁmtmmplsree 814,91, 3 745( 1H), 7387gn

2-(3-Fl uoro - yphen et handne

di ssol ved in g@(’\‘ X'be (%gxn{l?g Qn?bg?ﬁlrel}{é 4 }Ga?ﬁdd@’rll(l'ét-'k%ﬁ Thof or mat e
(88 n) werkz)p6ld2ddarH 8t81Hz)}15X42L(ﬁ& MAY 1904, 2(¥Hz)28.0428C1 HP2. 7 @n, h@{)r S.

After pouri r%gzw ]f}a? g] llgé_o wat er and acidification wth conc. t he
crude produc S é Purification by colum chromat ography usi ng
hept ane-et hyl acetate (7:3) as an eluant afforded

3-(3-fl qgrophenyg-) a?noﬂg%b_(oxychrorren 4-one. 1H NWMR (400 MHz, d6- DWVBO) 8:
8.57 (s, 6X J 8.9 Hz),. 745750(m 3H) 7.21-7.25 (m 1H),
7.20 (d, 1H J 2 2A2:6-Difluoraphenyly6-(5rn Zidin-2<yloxvie -9l (s, 3H).

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 (4, 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, ds-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



30 c¢) 3-(3-Fluorophenyl)-7-hydroxychronen-4-one

3- (3: Fl uorophenyl) - 7- met hoxychr onmen- 4-one (320 ng) was refl pegetin 47 %
HBr (18 m \&pibdess sappearance of the starting naterial. TF@ }F{}e was
poured into water and the precipitate was filtrated and dr W@ i’ng
3-(3-fluorophenyl)-7 35 hydroxychronen-4-one. 1H NWVR (400 MHz, d6-DVSO 8:
10.87 (s, 1H), 8.49 (s, WO 03/006-152 73420 DEC PCT/FI02/00621 | H, 7.99
(d, 111, J 8.7 Hz), 7.43-7.49 (m 3H), 7.20-7.24 (m 1H), 6.97 (dd, | H J
8.7, 2.2 Hz), 6.90 (d, 1 H J 2.2 Hz). d) 3-(3-Fluorophenyl)chroman-7-0i 5
3- (3- Fl uor ophenyl ) - 7- hydr oxychr onen- 4-one (160 ng) was di ssolved in

et hanol (40 m) and 10 % pal | adi um on carbon (400 ng) was added. The -
reacti on m xt ur @-(Z&Dhfhahropfenyl)-©e(Strotrofyyridin: 2 5/lexty) choomai-4sl ess prepasedd r oom
tenperature.,l o £ 14 e he Cal (4 Srand : ed Wi\ et hanol .
The sol vent aﬁ&%“é“\?’g%g‘?‘?fﬁi% ie?%%ﬁ&%ﬂ{‘)%(?%gﬁ&%&%?g "){\g; '@g%l;)

3- (3- f | uor ostastiyg Sremr b9rgef 2-(8/6-difluprapirnyHolyrominiA,6-diel. DVESMR (36D NIz br s,
i) 6,30 (GRS PR HA 8 g"é’gf‘??l%%&ﬁ” o CTIRETTE
005 %5%8 \ohaed im0, 20T 0/ B 20 by, o3 @4 S5 55605 (s ¢
2-[3-(3- FI UGH)PROBY) UH), OB 1H)CX3 e THLY T 0Dy i i ne

2-[ 3- (3- Fl uorophenyl ) chroman- 7-yl oxy] - 5-ni tropyri di ne was prepared as
descri bed for 5-nitro-2-(2-phenyl chroman-6-yl oxy)pyridine in Exanple 1(b)
using 125 ng of Exa@tplé B&kor ophenyl ) - chroman-7-0l . The product was
recrystahlised fromdQ ot han 4 A obian 287 (d, 1H J
2.8 Hz):%8.47 (dd ﬁ, RV PR dur s B 7 Ry G % N i ‘%‘,9 1H J 8.9
Hz), 6.95-7.06 (m 4H), 6.69-6.71 (m 2H), 4.38 (dd, 1H, J 10.6, 4.3 Hz),

4.06 (t, 1H 10.§) bmydréey?él(/i-ﬂaﬂu%wmetﬁylﬁﬁgx{ymbm%hbm-m| e 82: 25
5-Ni tro-2-(3-nhenyl chroman-7- | oxy )pyridine a)

7- Hydr oxy- 3- phenyl chr onen- 4- one 7- Hydr oxy- 3- phenyl chronen-4-one is
commer ci al |y avaitydrexp2-(2-atfligorethgiphemdrhfomhnd-onewaopepatedas i bed for

3-(3-Tlygroghenyid fo7r_2b(\§gﬁl%'gpch%ﬁ%[}iy%}oox%hromanA-one in Example 9(a) starting
' from 3.0 g of 2°,5°-dihydroxyacetophenone and 3.0 ml of 2-trifluoromethylbenzalde-
hyde. The product was triturated from ethanol. 'H NMR (300 MHz, ds-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, dg-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), 534 (d, 1H, J 11.6
Hz), 4.88 (m, 1H), 2.21 (m, 1H), 1.95 (m, 1H).
30
c) 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) 6: 9.04 (d, 1H, J 2.8 Hz), 8.62 (dd, 1H,J 9.1, 2.8 Hz), 7.89



(Exanmpl e 81(a-c)). 1H NWR spectrum as reported in the literature (Synth.
Commun., 2000, 30(3), 469-484). b) 3-Phenyl chroman-7-ol 35 %@ W0%452 74
20 DEC 2115woMRemdisP2/ 00621 3- Phenyl chroman- 7- ol was prepar ﬁﬁoij&?ﬁrl bed
for 3-(3-fluorophenyl)- chroman-7-ol in Exanple 81(d) using O

7- hydr oxy- 3- phenyl chronen-4-one. 'H NVR (400 MHz, d6-DVSO S: 8.18 (br s,
1H), 7.31-7.34 (m 4H), 7.25-7.27 (m 17H), 6.88 (d, 1 H J 8.2 Hz), 6. 30
(dd, 1 H J 8.2, 2.4 Hz), 6.20 (d, 1 H J 2.4 Hz), 4.21 5 (dd, 1 H, J 10.3,
3.6 Hz), 4.00 (t, 1 H 10.3 Hz), 3.13 (m 1 H), 2.84-2.87 (m 2H). c)

5-Nitro-2- 3 h [ )
5-Nitro-2- §3 phenﬁb%grmﬁ?’ﬂﬂ » J02K HyﬁHgl ne (I\ﬁéH 127 Ha, 724(%e1gér| bed for

:
10 5-nitro-2He | Bhrlohd, cﬁ%@yimmm %E&l?ﬁpllé{),lf(bs(d.léflnb 200

of 3 phenyl cipr.g S0P{m, 1F, big8 {,ﬂqg nqiq-I.QI\/SO) 8: 8 9.05 (d, 1H, J 2. 9
Hz), 8.61(dd,r!?2|, Jg.l,m. ISz % (7 (m 4H), 7.27-7.30 (m 1H),
7.22 (m 2H), 6.70-6.74 (m 2H), 4.31 (dd 1H J 10.4, 3.5 Hz), 4.12 (t,
1H, 10.4s84z), 3. ZBx4mple81y, 3.01-3.11 (m 2H). 15 Exanpl e 83:

5- Met hoxy-2-(3-p | neoh %Eﬁ’e‘:h' oride a)

7- (4- Met hoxy- 2- ni
7- (4- Met hoxy- 2- ni trophenoxy) - 3- phenyl chroman was prepared as described for

h 0.5 f
S bhenyl ohr srran- Ao B HERbRREBIE bR SRR GsRGRL Babe 1! 19,%,° 9 ©
7.35(m4H),732(dd 1H J 9.1, 3.1 Hz), 7.27-7.29 (m 1H), 7.21 (d, 1H,
J 9.1 Hzp, 25 7. f(lﬁb%%hdﬂyl dce%c%cid@ﬂ%aﬂ@ﬂxﬂ&ho%x ndé§0%?%r§ HZ) 6. 38

(d, 1 H J2 §6q_q311 5‘9 egburgebgrgeﬂa‘ Th tung)was stirred at 60- 10.4

Hz), 3.85 (sdlssgr\jz ino
5- Met hoxy- 2-708Cnintih tissppearsnce of tik etaytinglieatptisls(9E) dndponedd iato lde volume

of ice water. After extraction with ethyl acetate the combined 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
(brs, 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, 1 9.0, 2.5 Hz), 6.49 (d, 1H, J 2.5 Hz), 4.41 (s, 2H), 3.83 (s, 3H).

b) 3-(3-Fluorophenyl)-7-methoxychromen-4-one
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. Afier 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, dg-
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 (dd, 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, ds-DMSO0) 6: 10.87 (s, 1H), 8.49 (s,



30 5- Met hoxy- 2- ( 3- phenyl chr oman- 7- yl oxy) phenyl am ne hydrochl ori de was
prepared as descri bed for 5-nmethoxy-2-(2-phenyl chronman-6-yl ozy)pecca@ani ne
hydr ochl ori &xanpl e 3(b) using 310 ng of

7-(4- met hox‘g é’ nltrophenoxy)-3- phenyl chroman. 'H NMR (400 F\’/ﬁ'zf{F“&é’-"ﬁQ/SO) 8:
7.32-7.35 (m 4H), 7.23-7.29 (m 351 H), 7.05 (d, 1H, J 8.4 Hz), 6.76 (d,
| H J 8.8. Hz), 6.46 (d, 1H J 2.8 Hz),7#.43 (dd, 2 0 DEC 2005 WO
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, 1 H J 8.8, 2.8 Hz), 4.24 (dd, 1 H J 10.4, 3.4 Hz), 4.05 (t, 1

BN tro. 2. (olEndige T fe i rpan i, Sk AT BT AT 1L

2- (2- Hydr oxy8l7; pRadin)] €90yd,dH, ﬂatwmbenzene 1, 4- d| ol . To a stirred solution
of 2-nercaptobenzene-1,4-diol (0.5 g) and potassium 10 carbonate (0.49 g)
in water (5 m) was added 2- phenyl oxirane (0.40-m ) under argon. The

m xture was stirréd af3-Floorephenypehromand-olor 2.5 hours and then treated with
2 M HO g@nd extracted with ethyl acetate. The conbined organic |ayers were

washed wth water and brin ri d a evapor at e crud oduct was
purified by col uirk-€ ﬂ'P Eﬁd}‘g amﬁ%gt%ﬁé?ngywa%é@ ‘é‘g{‘? 1) as an
eluant. 'H NfRariot (40 ) dvidz10 almﬁ@-xoﬁcaﬂmﬁ {0omgpwaslddded SThexeddrions, 1H),

(7br24s7 37 (r’%é@ %?slya‘)'ogegzﬁipkﬁ]h%at ?1847a1§)(rje%3ur% diloom gmp%raguerﬂ 4.97

2- Phenyl 2 3was thynl fidtered 2lufolight Celitataini waslﬁadovltlﬁelhmdoThetsoManas evaporat-

2 (2 hycpxyed e R ELT Bl Bbd PIAGHS ey BiyBluah O- S HINNIR (4l ¥
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e bl e DSOS 616,18 b roHn ORI NG+ TERB1 G OHD, Qe LEDS or e
and sol vent pﬁw?@rﬁi 9%.2 HAf 6304HE, 1H,IBUL L, 482, oIl B, 10y 4 B0
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Hz), 6.61 (d, 1H, J 3.0 Hz), 6.51 (dd, 1H, J 8.7, 3.0 Hz), 5.10 (dd, 1H J
1H J 13.0, 1.9

Z|(z)§5 g) 9155H§||) t rg 2 (%d[g#éwi‘mﬁl?“iﬂ% Bﬁvg?’%'?@g’fﬁfWFggQW? n- 6-yl oxy) pyri di ne

2-[3-(3-Fluorophenyl)chroman-7-yloxy}-5-nitropyridine was prepared as
described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b) using
125 mg of 3-(3-fluorophenyl)-chroman-7-ol. The product was recrystallised from
20 ethanol. '"H NMR (400 MHz, CDCl;) 8: 9.07 (d, 1H, J 2.8 Hz), 8.47 (dd, 1H, J 9.0,
2.8 Hz), 7.33 (m, 1H), 7.16 (d, 1H J 8.9 Hz), 6.95-7.06 (m, 4H), 6.69-6.71 (m, 2H),
4.38 (dd, 1H,J 10.6, 4.3 Hz), 4.06 (t, 1H, 10.6 Hz), 3.30 (m, 1H), 3.06 (m, 2H).

Example 82:
25 5-Nitro-2-(3-phenylchroman-7-vlox idine

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
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621 6.99 (d, 1 H J 8.9 Hz), 6.95 (d, 1 H J 2.8 Hz), 6.82 (dd,
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), oKk s P SEY ST 2L

t hen wat er (%@h@dahﬂ 88 9d12)b 3478y 4HM7.27-330 ¢mp SH).t7. 22 (myf 2 ces s

KMhO4 was c
The 25 whit
2- (4, 4-di ox
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an
hour s,
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0 give

di hydr o- 2- benzo[ 1, 4] oxat hi i n-6-yl oxy)-5-nitropyridine. 'H NWR

CDC13)Ex8a:mp%é9§:(d, 14 J 2.8 Hz), 8.52 (dd, 1H, J 9.0, 2.

7.68 (d, 1H J

20
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5-Methoxy-2-(3-phenylchroman-7-yloxy)phenylamine hydrochloride

a) 7-(4-Methoxy-2-nitrophenoxy)-3-phenylchroman

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, de-DMSO0) 8: 7.60 (d, 1H, J 3.1 Hz),
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),
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

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, ds-DMSO) 8: 7.32-7.35 (m, 4H), 7.23-7.29 (m,
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,

8 Hz),



Hz), 7. 46- 7 52 (m 5H), 7.33 (dd, 1H, J 9.1, 2.8 Hz), 7.17 (d, 1H, J
Hz), 7.11 IH J 9.0 Hz), 5.87 (dd, 1H J 12.2, 1.6 dif)hec3qngp (dd,

1H,141 1 55 30 (dd, 1H,.14.1, 1.6 Hz). Exanple ,

5-Nitro-2- [@Q&@'ﬁfophenyl ) chroman- 6-yl oxy1ln3ri di ne 35 a) PLT/FI02/00621

6- Hydr oxy- 2- (4-ni trophenyl ) chroman- 4- one 20 DEC 2005 WD 03/ 006452

PCT/ FI1 02/ 00621 77 6-Hydr oxy-2-(4-nitrop yl ) chr oman- 4- one was prepared as

described for 6- hydroxy-2-(3-fluorophenyl)chronman-4-one in Exanple 9(a).

The product was recrystallised fromethanol. 'H NVR (400 MHz, d6-DMSO 8:

3 500 ) L OIS Bg2 SEa Egs o JH 1 F ua 534 G4 1158 2% Pl Bpabasth 0T

(dd, 1 H, J 18403.437A), 405 (t, BHbI Q4 #z),B.18 (md, 11D, 388-BNI0(m,2H), 2.89 (dd, 1 H,
J 16.8, 3.0 Hz). b) 2-(4-N trophenyl)chroman-4, 6-diol 10

2- (4-Nitrophenyl ) chroman-4, 6-di ol was prepared as described for 2-phenyl -
chroman- 4, 6-di ol Ewample§f:e 8(a) starting from 6-hydroxy-2-(4-nitrophenyl)-
chr of nan-g one.. * SiNWARa(0fhelines s dinicho i afniiigse IDURGRE (0, 2H. )
6.9 Hz), 7.74 (d, : . , 0. d, I H J
8.6 Hz), 6.56 (dd, 1 H J 8.6, 2.8 Hz), 5.46 (d, 1 H J 6.9 Hz), 5.32 (d, 1
H J 10.5 Hz), 4.86 droxy-1-phenylethPlsulfahit)Berd8nd-0)4-dib) , 1.78-1.89 (m
1H). c¢) 2-(4- Nltrophenylg,chroman 6-0l 2-(4-Nitrophenyl)chroman-6-ol was
prepared as described for 2-(3-fluoro- 20 phenyl)chroman-6-ol in Exanple
9(c) starting frofoastredsdlutomdi2ymerchptobenzene-6,4ediol (0.3 &) axkipofassiomvHz

6,59 (d, 0 searions 0T Din e 4 b 984 pats g ooy’ ) rglaug rafech 210 4
Hz), 5.19 (d"ﬂhe miixtuge vgasgtined at nq.@;n tempsrmze@x?(ﬁhoqm thes treated withd M H) |

2.16-2.21 1 34 extadt€s With 3thly f‘lceH’fQ Th%%oﬂﬂ:lned amc layers were washed
5-Nitro-2- [2 4- mtrophenyl(g‘_@aronan- 6- vyl

5-Ni t ro- 2- [ 2WIth Waterapd RERS| P-Bﬁlrﬁ}‘ﬁp@r%?‘ﬁﬁf ﬁ?’rdF@F‘?fg“’W%S prafiedbyy as
descri bed f ogolmAichfomatographynsitigl Heptans@thyb aoetate ¥k Dyas agti eheant. HENEIR(460 1 ( b)
starting, s am, d,-DMSO) 8: 8.94 (brs, 1H), 8.72 (br s, 1H), 7.24-7.37 (m, SH), 6.62-6.65 (m,

" 2H), 6.47 (dd, 1H, ] 8.6, 2.8 Hz), 497 (brs, 1H), 4.34 (m, 1H), 3.72 (m, 2H).

on

I

)

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, CDCl;) &: 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, 14,7 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]Joxathiin-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, CDCl3) : 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),



30 from 2-(4-nitrophenyl)chroman-6-ol. 'H NVR (300 MHz, d6-DVMSO 8: 9.04
(d, 1H, J 2.9 Hz), 8.60 (dd, 1H, J 9.1, 2.9 Hz), 8.29 (d, ZWUbE@W) :
7.76 (d, 2HwQlosmobydz), 7.21 (d, 1H, J 9.1 Hz), 6.98-7.02 ( /131'1'%0 ZI

(dd, 1H, J 9.9, 2.2 Hz), 2.96-3.05 (m | H), 2.73-2.78 (m m % 2.29
(m I H, 1.96-2.04 (m | H). 35 WO 03/006452 78 Exanpl e 88:

6-[ 2- (4- Am nophenyl ) chr oman- 6-yl oxy] pyrifdin-3-ylamne 2 0 DEC M

PCT/ F102/ 00621 6-[ 2- (4- Ami nophenyl ) chroman- 6-yl oxy] - pyri di n- 3-yl am ne was
prepared as 5 described for 5-am no-2-(2-phenyl chroman-6-yl oxy)pyridine in

Exanpl e 26 ugigagql

5-nitro-2- [Z%QZQ(&I ?IEIOJTE9 %ﬁﬁ? dmalrl;I J_2¥8 szfgér?%llrl{le‘] n’gﬁ'[e) §?(‘é?§ and-
665 mg of zn.lthyJ (ddsUbNBa) 28:H2, 51 (dd, 18413.2, b98IRy) | 7. 07 (d,
2H, 8.4 Hz), 704(dd 1H, J 8.6, 2.9 Hz), 6.71 (s, 3H), 6.68 (d, 1H, J
8.6 Hz), 6.56 (d, -2 .4 Hz), 5.07 (s, 2H), 4.99 (s, 2H), 4.84 (dd, 1
H J 9.7, 2.3 H)! 2“‘3’6" %95 (m 1 H), 10 2.66-2.71 (m 1H) . 1.95-2.05 (m
2H). Exanpl e 89: 58Nihiot2-64-8xd-2-phenvlix4- iblpdrobenzohy. jorathfin o visy)pyridisé ne 15
a) 6-Hydroxy-2-(2- nitrophenyl)chrorran 4- one

6- Hydr oxy-2-(2-nitro enyléwromn 4- one was prepared as described for 6-
hydr oxy- 2- ( 3- f | uoTeFhritret2-(A-plemsie2,3-dirpdrobenzof 34 xattdinag-yloxi)pitine 428 VHz,

??n %O) S ot %ﬁQm(eﬁaanéﬂ)BOn% s BCR H;@(to%zh')z .5, da) s’ d?&l {?@6’?%&’“"7%83 7.87

8.8, 3.1 Hz)unt bePpeaafgquf’lOfthe stefting ppayerial Thg miygure wwowefwt@wa@r endy) ,

123 (23 (N d?:o 1hb’cecl.i>1tiﬁ Was ﬁl?czéheh%d)w?sﬁe@snﬁ%t?\rll'{hb cride p 1|§>d§ct\3as Gukifikd bY) I
ITro e n 1.0 | LI'O Q was

pr epar ed ag ﬂé\é@l)"cg‘ 8?312%}\%?%&@?%%%%%%?% %“neq mn%éh@(&)o

starting froMHz GRCh)Y-20X @, iH; § 281HEz)y8.51 (ddyn Hyhe:-1428Hz), 1H5MFS @300 M-z,

d6-DVBO)  &: @Hﬁ:‘?ﬂdlgﬁlzﬂ 0Pgsh Al Hly 0 0% 7 0% 1&4“1%),%75/9 7. 64

(m 1H,
(dd, 1H, J 12.0, 15Hz),334(dd 1H, 14.4, lSHz) 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;) &: 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 (4, 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).

Example 87:
5-Nitro-2-[2-(4-nitrophenyl)chroman-6-ylox idine

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



30 5.51-5.55 (m 2H), 485492(m1H) 2.42-2.47 (m 1H), 1.85-1,
1H).

prepared a
9(c) start

. C) 2-(2-Nitrophenyl)chroman-6-ol 2-(2- Nltrophenyl)chror?eﬂmﬁc
ibed for 2-(3-fluoro- 35 phenyl)chronan 6-0al in Exanpl e
.S‘Xg%?/ﬁ‘ - (2-nitrophenyl)chroman-4,6 diol.'H NWPFI%OWZI

6 (m

S

d6-DVBO) 8: 8.85 (s, 1H), 8.00 (d, 1H, J80Hz) 7.79 WO 03/ 006452 79 2 0
DEC 2005 PCT/ FI 02/ 00621 7.80 (m 2H), 7‘59763(m 1H), 6.59-6.62 (m

1H),

5-Nitro-2-[2-(2-nitrophe

6.50-6.53 (m 2H), 5.36 (dd, 1H, 10.2, 2.0 Hz), 2.89-2.93 (m 1 H),
2.67-2.73 (m 1 H), 2.26-2.31 (m 1H),190195 (m 1H. 5 d)

-yl oxy] pyri di ne

n chr oman
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2.35-2.40 (nHz}R)89 (@dobHJ.

¢ s

15 Exanpl e 90:

6-[ 2- (2- Am nophenyl ) chr oman- 6- yI oxy] p dyn I n-3-yl am ne

6-[2-(2-Am nophenyl)chronan 6-

oxy] d| n- 3-yl am ne was prepared as

o dBhe fir Bilagple PEa).i THepodutt wsanpl e 1(b)

A TR, o oL P o

704

described for 5- W @ i)yhremae digl y| oxy) pyri dine in Exanpl e 26
using 20 100 ng 5- nltro [2 (2-nitrophenyl)chroman-6-yl oxy] pyri di ne
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(m 1H),
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"Qg%xﬁ%nﬁ Ligg gﬁg%%gb Odglpﬁ 3273)0866(55@15(23@ ,,61%99 (s,
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acet am de was
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¢) 2-(4-Nitrophenyl)chroman-6-ol

2-(4-Nitrophenyl)chroman-6-o0l was prepared as described for 2-(3-fluoro-
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,J 6.9 Hz), 6.69 (d, 1H, J 8.6 Hz2), 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).

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

from 2-(4-nitrophenyl)chroman-6-0l. 'H NMR (300 MHz, ds-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, J 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).

.9

i, 00 1, 1 H),



prepared as described for

5-N -acet yl am no- 2- ( 2- phenyl chr oman- 6-yl oxy) pyridine in EX@pbec 208
starting frwmo@m{»({zhéZ am nophenyl ) chr oman- 6-yl oxy] - pyri di n- qfdﬂ/ﬁﬁi/éb%
(Exanpl e 90). 'H NVR (300 M&z, d6-DMBO) S: 10.02 (s, 1H), (s %
8.27 (d, 1H, J 2.7 Hz), 8.00 (dd, 1H, J 8.8, 2.7 Hz), 749(d 1H,

Hz), 7.25-7.38 (m 3H), 35 6.92 (d, | H78 8.9 Hz), 6.88 (s, | H), 6 83 (s,
2H), 5.22 (d, I H J 8.7 Hz), 2.90-2.99 (m | H, 2.72-2.79 (m 1H),
2.12-2.18 (m | H), 2.04 (s, 6H), 1.86-1.94 (m | H. WO 03/006452 80
Exanpl e 92: 5- Niﬁfcﬁ’méle[s%’(?’ ni t rophenyl )chroman 6-yl oxy] pyridine 5 a)

6- Hydr oxy-2-(3-nitrop enyl’) chr oman- 4- one . 2 DEC 2003 PCT/ FI 02/ 00621

6- Hydr oxy- 2- ( 3- ni &minophenylichromancf-yiguyd-pyrdin-3 BRE descri bed for 6-
hydr oxy- 2- (3-f |l uorophenyl)chrorran 4-one in Exarrpl e 9(a) The product was

520 (dd, 10 1 HOP-AmSoshaenes Syt nfidn T yighigs wasermired as 1 1y

15.9, 7. 95 Hz describeld3fot -andind42- (J-phanﬁcllnlbbnanﬁ yioxy)gytidide il Exbntp1826 dsifig Hz)

17.603 (23 1 (}(ngg 5;@1’{3— -[2- C?F{glgrgplﬁ]?ygchrénég -ylo yncl_iz Q (Examp]'e éﬁg)) 1H J
2-(3-Ni t r oph&afymp of ZonEh NMR (#H0MHzs deDMS0) rm{dnil}l) EROFHMINT.AT 6,2, was -

g[ SP?{ ﬁg ?50%126 'doéﬂ(&mHZJ@fseﬁ»l )C@sz&a@rug @%@)hgﬂjs@@ﬁ %é{ )&J M
TS b hseaﬁz%ﬁbﬁoz 8 SR A S T s 15 86-0.95 (o, TS P

7.93 (d,10l H.66-2719ntaH), 1795.1;((5«,,,3;}1;1 J 15.9, 7.9 Hz), 6.89 (d, 1 H, J 20
2.8 Hz), 6.66 (d, 1 H J 8.7 Hz) 7 (dd, 1 H J 8.7, 2.9 Hz), 5.47 (br

s, 1 H, 533 (d, 1H J 10.7 Hz), 4.88-4.92 (m 1H) 2.33-2.39 (m 1H),
1.83-1.92 (m 1HExamplé-803- N|trophenyl)chrorran 6- ol

2- (3-Ni trophenyl )50 LOTQ_ B! & 6‘ -6-§x rdnped for 2-(3-fluoro-
phenyl ) chr oman- 6- |—W [

2-(3- nitrophenyl)chrorran 4,6- diol. H NI\/R (300 MHz, d6-DVBO) 8: 8.80 (s,

1H), 8.28 (s, % gl.i}%r&gyjz (ﬂ-'ﬁ‘mo;)he%éﬁhro%ha}:-g%g 47 90 (d, 1 H J 7.9 H),

7.70 (t, 1 H, 31 6.51-6.55 (m 2H),
5.19 (dd, | H, J 10.0, 20) 2.86-2.91 (m 1H), 261268(m

6-Hydroxy-2-(2-nitrophenyl)chroman-4-one was prepared as described 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: 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).

c) 2-(2-Nitrophenyl)chroman-6-ol
2-(2-Nitrophenyl)chroman-6-ol was prepared as described for 2-(3-fluoro-

35 phenyl)chroman-6-o0l in Example 9(c) starting from 2-(2-nitrophenyl)chroman-4,6-
diol. "H NMR (400 MHz, dg-DMSO) 8: 8.85 (s, 1H), 8.00 (d, 1H, J 8.0 Hz), 7.79-



30 1H), 2.17-2.23 (m | H, 1.91-1.97 (m 1H). d)
5-Nitro-2-[2-(3-nitrophenyl)chroman-6-yl oxy] pyridine 20 DEC 2008
5-Nitro-2- [\go(og/m;}ugfophenyl)chrorran 6- yl oxy] pyri di ne was prgeg%ﬂﬁal%
descri bed for ni tro-2-(2-phenyl chr oman- 6- onxy)pyrldlne in 1(b)
starting from 2-(3-nitrophenyl)chroman-6-ol. '"H NVR (400 Mz, d6 DVBO) 8:
9.04 (d, 1H, 20 DEC 2005 WO 03/ 006452 81ydCT/ FI 02/ 00621 J 2.9 Hz), 8.60
(dd, 1 H J 9.0, 2.9 Hz), 8.32 (s, 1H) 8.23 (d, 1 H J 8.3 Hz), 7.95 (d,
1H J7.9Hz), 7.74 (t, 1 H J 15.8, 7.9 Hz), 7.21 (d, 1 H J 9.0 Hz)

6.96-7.03 ( 9 m 79
(m 1H), 2.2 8§%32flﬁn73%4§g3(TH5@]?%§6 ??Xm @%5@@3%2}6‘%36&3%}?

6- [ 2- ( 3- Ami ndpedn3.0)HA)y 28%2-95-(p) DHY,|2-GA2.73(m; BHY 2R6-281 (m, 1H), 1.90-1.95
6-[2-(3-Amn I)chrorran 6- yl oxy] - pyridi n-3-yl am ne was prepared as 10
described fo m no- 2- (2- phenyl chr oman- 6- yl oxy) pyri di ne i n Exanpl e 26
using 150 ny 5- n|tro 2-[2-(3-nitrophenyl)chroman-6-yl oxy] pyri di ne (Exanpl e
92(d)) and 997 ng gtNm-z '[ﬁ(Mo?ﬁ&g'l)Mﬂbmaﬁf& yldind. 51 (d, 1H J 2.8
Hz), 7.05 (dd, 1 H J . 01 (t, 1 15.4, 7.7 Hz),
6.70-6.78 (m 3H), 6. 68 (d 1H J 86 Hz), 6 63 (s, I H, 6.54 (d, 1H, J
7.7 Hz), 6.50 (d 5-Nitro-2-[2-(8-rlitzgphehylfhrdraan-@iyloxylpydidineavas ptéparddas 4. 90 (dd,

1 1 8o 1, deeie s tids2iante @Zlh%“%ﬁa@?%mém (i Example 16) it (T

- 6 (5 ni t ropﬁ‘omcﬁ-f%mnpphbtyl)cﬂnnmm@mlv H NMRA(#00 MHz, ds-DMSO) &: 9.04 (d, 1H,

6- d 2- h 4
6- Wdigw 2- f% fﬂa{) ooy 4{}2 ?gm%%-) §9§‘§d IH J79HZ) 730 dgescrl)bed for
O 2 G ae o IRcAEs L 1o B Lz D O S A ot 658 (B Foll e, s

%54r56((:(rjystali8$ag€6 890, QHhMQ#H? , 515D, 1700 101322.0462 gb/(ﬁglg 3$1|r_r|91m (s, %Hz)
53(“8H71¥‘)’ ié% 54@ 5@% r]&;’%r%“?zﬂ'%”é; 5.47 (dd, 1 H: J

Hz), 6.97 (
13.1, 2.8 Hz), 3.77 (s, 3H), 3.19 (dd, 1 H

15 Example 90:
' 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, de-DMSO0) &: 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:

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) 8: 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, ) 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- met hoxyphenyl ) chroman- 4, 6-di ol 2- (4- Met hoxyphenyl ) chr onag-pgc62o0§ ol was
prepared aswdesaowédsed for 2- phenyl chroman-4, 6-diol in Exang) (ﬁ/lﬁ] 0
starting from 6- hydr oxy- 2- (4- met hoxy- phenyl) chr oman- 4- one. %‘00
MHz, d6-DMSO) S: 8.78 (s, 1 H), 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 (d801H, J 8.7 Hz), 6.52 WO 03/006452
82 20 DEC 2005 PCT/FI02/00621 (dd, I H J 8.7, 2.5 Hz), 5.37 (br s, I H,
5.04 (d, 1H, J 10.9 Hz), 4.83-4.89 (m J H), 3.76 (s, 3H, 2.18-2.25 (m
1H), 1.85-1.97 (m lH) C)

2- (4- Met hoxypheny I tropyridin-2-yl oxy)chroman-4-ol 5 :
2- (4- Met hoxypheny ?‘59ﬁltropyri di n- 2-yl oxy) chronman- 4-ol was prepared as
descri bed for 5- nsmma-zz iedphenll)HiBinak6 A ihedi ne in Exanpl e 1(b)
starting from 2-(4-nmet hoxyphenyl ) chroman-4, Ke) NVR (400 MHz, d6-
DIVISO) S: 9.04 (d, 1H, J 2.9 Hz), 8.61 (dd, 1H J91 2.9 Hz), 7.40 (d, 2H,
J 8.7 H)S 10 7. 2d) (@HYQJOKV-Z;Ble&ophz)lyl)chr(ﬂﬁar(d-pné.H J 9.1 Hz), 7.00 (dd, 1
H J 8.7, 2.8 Hz), 6.97 (d, 2HJ87Hz)684(d 1H, J 8.7 Hz), 5.63
(d, I H J 6.4 H J 10.8 Hz), 4.95-5.02 (m 1H), 3.78 (s,
3H), 2.25-2.29 (n%quyoxné é%mzoyhewmhrmpn -dRnermaseremred s described for 6-

6- ( 5- Am nonvhydibxy-2- ylfmg ény yehfoRh
6- (5- Am nopy[r| dlg ( x@;hhznﬁq dﬁ%ﬁﬁi\?ﬂ hr o@gn- - repared as
descri bed f ofHs Hﬁ% "{ Hﬁiﬁ%@é §slﬁ$@¥§ﬂ)ﬁd8&@(&dfﬁxg%(® 26
t(Jsé;( ng llﬁgoanm)a mmﬁhmymmm@)mwg?mlJi15192791 p:?( TR gzol(d
anpl e
TR gﬁ(ﬂ} 17, 78508 o8, 106 MR, Sadasl s 6 T Thadl o) 7 B
(d, 1H, J 2.8z,3Q1 (8d.9481,0d6.8, 2811 Hz)32.88 (id, 1HGJ 16.8(21dHZ). H J 8.7, 2.9 Hz),
6.72 (d, 1 H J 8.7 Hz), 6.70 (d, 1 H, J86 Hz), 5.52 (d, | H, J 6.6 Hz),
5.15(d | H J 01 (s, 2H), 4.87-4.93 (m | H), 3.77 (s, 3H)),
2.22-2.26 (m 1H)? %(ééilzownymhrmyn 4gsdiskanpl e 96:
15
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, ds-DMSO) 8: 8.89 (br s, 1H), 8.29 (s, 1H), 8.20 (dd,
1H, J 8.2, 2.3 Hz), 7.93 (4, 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 (brs, 1H), 5.33 (d,
1H, 7 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-ol

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
8.1,2.3 Hz), 7.90 (4, 1H, J 7.9 Hz), 7.70 (1, 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) S5-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 5-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,



N { 6-f 4- Hydr oxy- 2- (4- met hoxyphenvl ) chr oman- 6-yl oxy] pyridin 3 yl) acetam de
30 N-{6-[4-Hydroxy-2-(4-met hoxyphenyl ) chroman- 6-yl oxy] pyri diZ{} BEQ| 28Bacet -
am de was s described for

5-N - acetyﬁgﬁngg’g@g-i(a phenyl chr omen- 6-yl - oxy)pyridine in EQSWI"Q/"Q‘?‘
starting from 6-(5-am nopyr|d| n- 2-yl oxy) - 2- (4- met hoxy- phenyl ) chr oman- 4- ol
(Exanple 95). 'H NWR (400 MHz, d6-DVsO) & 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,

A X&%ﬂo&ﬁﬁdéﬁfﬁﬁﬁ%ﬁ&?f 1B R, S50 B3 G o

4.97 (m 1H) 1HAI 7911;9,,7 4, 1H, Jzns&,mH@)m 21Hy, 15, 19.0(Hz), 665- 703(@13321)01 (m
1H). Exanpl e )
2- (2- Vet hoxy Brh ag iz gaHz’ 80806 B 5y 738 T S 326723 m. 11D,

6- Hydr oxy- 2- enyl)chronan 4 one

6- Hydr oxy 2- (2 met hoxyphenyl ) chroman- 4- one was prepared as described for
10 6- hydr oxy- 2- (érdil uor henyl)chrorran 4-one in Exanple 9(a). The product
was recrystallis ?'PE)' thanol 'H NNM (400 MHz, d6-DVMSO) 8: 9.40 (s, 1H),
7.56 (dd, 1 H X»-R-8-Ahifo Dchrdinah-6-glox 'did-3 léminé. O, 1.6 Hz), 7.12
(d) 1 H J 2.9 H), 7.07 (d, I H J 8.6 H), 7.03 (d, 1H J 8.9 Hz), 7.02
(d, I H J 7.0 Hz), 6.95 (d, | H J 8.9 Hz), 5.70 (dd, 1H, J 13.3, 2.7
Hz), 3.82 (s, 3Hp- [B(%Ana@muphenymchﬂom & ylox3)-pyridin-3-yamine(wias, prephbedlasH, J

16. 8, 2. Zlgﬁa
2- (2- Met éo;';/jp %Iﬁfi,eﬁ%{f(%&?)f%‘?’g&gﬂ £r9 € as' h@due]scr edz‘sfltl)srm - phe- 20
nyl chr onan- 4156188 éfmtr¢r2ﬁﬁ%a(arm@oﬂ\eayl)@rcanm ﬁg/lerxwmdme (Example 92(d)) and
6- hydr oxy- 2- @ngbhzwmenm 300 MHBER-BMS -5: 719 Iw/FiHSJOp (556%

(806 1H ]

U6ty 7. LIS 2AHEY 701 thdwl%al?(@n%rsﬁénﬁm Yoyt

2.7 Hz) 6. T8z)( 6163 (4;|1H), @54 (d;1aH, J G.7Hz)( 680 (d,HH,J 86 Hz),3.06 (sz2H), .93, (s

(g 80 ol S 06 a7 900, 2008 G s =
2- (2- Met hoxXphéH?lI)SSGl@S{m,ﬂHb;pyrl d| n- 2-yl oxy) chr oman- 4- ol

Example 94:

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 (,
2H,J8.7Hz), 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 (4, 2H,

35 J8.7Hz), 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



2- (2- Met hoxyphenyl ) - 6- (5- ni tropyri di n-2-yl oxy) chroman-4-ol was prepared 30
as described for 5-nitro-2-(2-phenyl chroman-6-yl oxy) pyridi ne 4. e
1(b) startiwg droom2- (2- net hoxyphenyl)chroman-4,6-diol. "H Ng{g /?%'-12,
d6- DMBO) 8: 9.04 (d, 1H, J 2.9 Hz), 8.61 (dd, 1H, J 9.1, 2. 206249
(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 (82 1H, J 8.3 Hz), 7.03 (d, I H J
7.5 Hz), 7.01 (dd, 1 H 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(dd,HH, JI8. B2 SHOT 5(3M (b &) 1) 00, 486438 SFrtz)24 83 06 R0 %3,

PCT/ FI 02/ 006

6- (5- Ani nopyi‘%ﬁa@i’%@ﬁ 25 (ol B 4 B3k FhemyiHe hr onan- 4- ol

6- (5- Am nopyri di n- 2-yl oxy) - 2- (2 met hoxyphenyl )chr oman-4-ol was prepared 5
as described for n ridine in Exanple 26
usi ng 7|9 ny 2- (Zéirea?koxyp é‘ﬁf} @yérg]wﬁppgﬁﬁ ciﬂk/}?g R Iroman E1rpol

(Exanpl e ®7(c)) and 262 ngy of Zn '"H NMR (400 Mz, d6 DI\/BO) S 7.52 (d, 1H,

o il i
6.79 (dd, | pfdescribed fopSeni -(2ﬂ>h¢5yleluoman+é-yloxg)pymme HBxangpl 1b)d, 1 H, J
8.6 Hz), 5.5gakitg florhi2-(@- rﬁetﬁo {)cﬂﬂm‘aﬂ d‘iial Fﬁl ql\zggz %%ﬂ (a) 2H),

4.86-4.92
Exanpl e 99( @M)§§§£€#i§vi %ﬁ? it J?lb%ﬂH& hid0(&RH,IJB. THZ)L5 a)
6- Hydr ox10- 2- ?34(datmnmﬂayl7)22wpmm9lim9 7.00 (dd, 1H, 1 8.7, 28}5250“ CR.

o- hydr oxy- §§§ FET AR e oD, S le, IR EHES S Bl b et v

20 recrystal P&édﬁ@mdﬁﬁiha&(ﬂ 3Hy4m294ﬁclnmz],98iﬁoﬁ>wﬁOlH§% 9.42 (s, 1H),
7.33 (t, IHJ158 8.3 Hz), 7.12 (d, I H J 3.0 Hz), 7.10 (s, | H),

7.09 (d, I H J 8 l)704 (dd, 1 H J 8.8, 3.0 Hz), 6.96 (d, 1 H, 8.8
Hz), 6.93 (dd, 111“-¥a'9P8 98: 2.5 Hz), 5.52 (dd, 1H, J 12.9, 2.9 Hz), 3.77

(s, 3H),153. 17 (dd-(SLimidophfidfh-2-fox)-bd-mehddphdinchidmah4ifr O 29 H2).

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, ds-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,1 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:
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) 6: 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,J2.7Hz), 6.97 (d, 2H, J 8.7 Hz), 6.94 (d, 1H, J 8.8 Hz), 6.88 (dd, 1H, J 8.8,



25 b) 2-(3-nmet hoxyphenyl)chronman-4, 6-di ol
2- (3- Met hoxyphenyl ) chr oman- 4, 6- di oI was prepared as descri begg g #ophe-

nyl chroman-¢.ofRhédsi N Example 8(a) starting from
6- hydr oxy- 2 ?q’ Rgts Texyphenyl ) 30 chroman-4-one. 1H NVR (400 PEFIO486HVE0)
8: 8.82 (s, 1H), 731(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 Hzgg 6.54 (dd, 1H, J 8.7, 2.8

5.40 (d, |

(s,

2- ( 3- Met hoxy
85 2-(3- I\/Ethg?;lg

3H), 2.

Hz)
3.

H J 7.0 Hz), 5.08 (d, | H J 11.5 Hz), 4.83-4.89 (m | H),

23228(m 1H, 1.83-1.92 (m 1H). 35 c)

2-(3-fl uoro- 4r9ﬁe(nyllﬂd,rfrb‘h(asn3H),dl24|-212E(<erH{)82@GC($ 3)at.0320 If (ngyriH).

2- (3- met hoxyphenyl ) chroman- 4, 6-di ol .

1H),

2.5 Hz),

LSPIEIE 3 8heh 0T 200 S SRLGOEATT GRS 23000071

77

"H NMR (300 MHz, d6-DMBO) 8: 8.75 (s,

7.28 (t, 1H, _J 15.7, 7.9 Hz), 6.96-6.99 (m 2H), 6.87 (dd, 1H, J 7.9,

6.63 (d, Expmple95:3 Hz), 6.52 (d, 1H, J 5 2.9 Hz), 6.48 (s,

1H,
2.

? 951|(—|;jd 51 H @-(&Méih&c@ény}éﬁ gﬁnmgﬁ@a-ﬂ %@eﬁo&%nml 1H, 257
m
2-[ 2- (3- Met hoxyphenyl ) chr oman- 6- yl oxy] - 5-ni tropyri di ne 10

2- [ 2- (13- Met hoxy phan\g-Hpdrogyan2 netherypheryh)ohrorapys-ost ne was prepared as

described for 5-nitro-2-(2-phenyl chroman-6-yl oxy) pyridine in Exanple 1(b)
from 2-( 3- net hoxyphenyl ) chroman-6-ol. 'H NVR (400 MHz, d6- DVSO)

starting
S: 9.04 (d,

1
H,
Hz)
1.9
OXy

H) 7 oo
18.7 H) recwstyﬂlsee éomlcthmh

9-

205

xyl pyri di n-

06- 2.

66

1 H,6-Hydroxyi2-§2-methegyyheryl)chramani4-one wag p@phiell as de@fibéd forl H, J

( 0P%. 9%%), 545 3 {5y %Oﬁyf 669r5]y(|d 1 rPs”s‘i‘”r&?'

6- 2- ( 3- Met hmquuerwﬂ,mmepmm:g 8Dy BHY, 3108 ﬂﬂdB}HUam 814 3VEHZzR2ENaEd

descri be
using 3
(Exanmpl e 99(d)) 25 and 1.0 g of Zn.

1H,

fo 2- phenyl chr oman- 6-yl oxy) pyri dine in Exanple 26
0 fH’?de% (@ﬁ "hoxyphenyl ) chr oman- 6- yl oxy] - 5- ni t ropyri di ne
"H NWVR (400 MHz, d6-DVBSO) S: 7.51 (d,

J 3.0 Hz2), 7.pj12{3-methoxyphenyl)chroman-4,6-diol

20

25

30

35

2-(2-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-(2-methoxyphenyl)-
chroman-4-one. 'H NMR (300 MHz, d¢-DMSO) 5: 8.79 (s, 1H), 7.45 (dd, 1H,J 7.6,
1.6 Hz), 7.31 (dt, 1H, J 8.5, 7.3, 1.6 Hz), 7.04 (d, 1H, J 8.5 Hz), 6.99 (4, 1H,J 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),
1.74-1.86 (m, 1H).

c) 2-(2-Methoxyphenyl)-6-(5-nitropyridin-2-yloxy)chroman-4-ol

2-(2-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-(2-methoxyphenyl)chroman-4,6-diol. 'H NMR (400 MHz, dg-
DMSO) &: .04 (d, 1H, J 2.9 Hz), 8.61 (dd, 1H, J 9.1, 2.9 Hz), 7.49 (dd, 1H, J 7.6,
1.7Hz), 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
(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).

Iy

as

15,77 T B godd A im0 (1
B NMR(460 Mz, ds-DMSOY &; 9.40 s, lﬁ),le@(dd 2 3
77 (s1H3H).6, L698),%. 977%& JTH, Jﬁ% 720, 1% ﬁz)77 1074, 1@12@&?7?072& (m 1H),



1H J15.8, 7.9 Hz), 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, 1 H J 8.9, 2.6 Hz), 6.73206D80 2008 I,
H)y, 6.72-6.W0 gme&k), 6.69 (d, 1H J 8.9 Hz), 5. 06 (dd, 1

Hz), 4.50 (s, 211), 3.77 (s, 3H), 2.88-2.95 (m | H), 2. Galﬁf@"ﬁ’(’&mﬂz H) |
2.12-2.17 (m | H), 1.94-2.00 (m 111). 30 Exanple 101 N-

6- [ 2- (3- Met hoxyphenyl ) chr onman- 6- yl oxy] py84di n- 3- L1) acet ani de

N-{6-[ 2- ( 3- Met hoxyphenyl ) chr oman- 6- yl oxy] pyri di n- 3-yl }acet am de was 35
prepared as described for

5-N -acetyl am no- Exéarpwmwl chroman- 6-yl oxy) pyridine in Exanple 27
starting from 6-[ ! I 6-yl idin-3 2 0 DEC 2005

WD 03/ 006452 PCT/ SRR A el ermctioxyrhenvljohroman-fgoR (400 Mz,
d6-DMBO) S: 10.04 (s, 1H), 827(d 1 H, J27Hz) 801(dd 1H J8.o,

T h “ﬁ) 2 5 by, OO "‘*aﬁff?ﬂ - %méf)ﬁ%(? m Sévﬁﬂaavl%manﬁ%l %as“é?esarée? oL
m 7 3 ] tr -2 Xy) ol ample

(5 ity op)l?r( .%F(ﬁ)? %&%M@mﬂ o m ds-DMS0) 5: 7.52 (d, 1H, 1 2.9 Hz),

2- (3- Met hoxynh®dd, 1569 (5, motmz)pysacéamﬁ yénghChsmwcﬁsg{ Ex%rﬁf_)ar ed aS

oot ol ohoBTHs G oA O R T, S s Yot i e, B P s
(400 M40, 57 8.7 (d, SFDA B6HLz)] 515244, A1 i Hf 56 gm B0593,88 9 o),

Lo Y ol ek o e, 2 0 L g VL i)

Hz)564(d 1H J 6.4 Hz), 5.27 (d, | H J 10.7 Hz), 4.95-5.00 (m 1H),
3.79 (s, 3H, 2. Cﬁka&,p'jéggm 1H) 1.92-2.01 (m 1H). Exanple 103:

6- (5- Ami nop dm i n-2- 2-(3- thoxyphenyl)chronan 4-0l 20

6- (5- Ami nopyri di : ~ : QIR B1VioRy Penitropyridine| was prepared as
descri bed for 5-am no- 2 (2 phenyl chroman 6- yI oxy) pyridine in Exanple 26

using 138 nmg 2- (af’ gﬂﬁ?%@%choxﬁhmﬁ rggtg-l‘t%lng 2-yl oxy) chromand- ol

(Exanmpl e 102)

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-DMSO0) 8: 9.42 (s, 1H), 7.33 (1,
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
8.7,2.8 Hz), 540 (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-o!



and 457 mg of zZn. 'H NR(4OO MHz, d6-DVBO) 8: 7.52 (d, 1H J 3.0 Hz), 7 32

(t, 25 1H, J 15.7, 7.8 Hz), 7.06 (dd, I H 8.7, 3.0 Hz), 7.0 él
6.91 (dd, IWU(,_;;],O(,_@; 2.4 Hz), 6.78-6.80 (m 1H), 6.76 (d, Vi‘gn?g éﬁg
6.71 (d, 1H, J 8.6 Hz), 5.54 (d, 1H J 6.5 Hz), 5.19 (d, I 71
5.01 (s, 2H), 4 88- 4. 94 (m 111), 3.78 (s, 3H), 2.27-2.32 (m 1H),
1.87-1.96 (m 1H). 30 Exanple 104: 6-(2-8penyl-2. 3-di hydr obenzof
14loxat hii n-6- +l oxy)nvridin-3-ylam ne hydrochloride

6- (2- Phenyl - 2, 3-di hydr obenzo[ 1, 4] oxat hi i n-6-yl oxy) pyri di n-3-yl am ne was

Exanpl 6 26 start e MBlok et B iRirds-6 Pl A R IR B P bR e 17

5-ni t ro- 2- ( 2PREME gIOP%' -erehipdixampie Y startiag ftom 2163-methaxyphenyDektomen20 DEC
2005 WO 03/ A¥LdioP ‘R@MRI aomz]im@mw@m),m (t, 1H, J 15, 7,79 Ha),

o2 Pneny - Bk b8y AR sttt (LS. 33 FSobhal M S e S bhop (5
(1H iH)z % gzpnf),szs((qdﬂ);m%adcﬁ 191;,13812122&) 3788, ZHM mz 895%:, 1171)31 L49
27 rz) 680 ??dﬁé?ﬁﬂﬁ) gﬁgg@(ﬂ}ﬁ@ ? 9%’@3% lH 'y g 6. t% ) |
3.30 (dd,th I13 2, 9.6 Hz), 3.12 (dd, 1H 13.2, I1 9 Hz). Exgrrp: faggf iy
gj-m[ ge(ﬁkl[:.Ge?g Pheﬁ{/? @gtlgl?ﬁl)%%%éwg%f mf(‘ﬂ”&lﬂ |lﬁt}( -ydil)r%y) pyrlydl n-3-yl ]

acetam - de was prepared as described for
5t N taceu(]!'I am no 2{3-23-Mehodyphémme ) &oﬁrgﬁl SIMrul né Waﬁgﬁmeﬁ ad’
starting from ggl obenzo
yl oxy) pgrl d| é?daﬁfﬁéﬂm € %g’b' 26 M&"‘gﬂ I%*F‘@J[ii(b
7. ;10 79612( ((1 ﬁ'priléﬂ-lii-mithﬁﬁyﬁheﬁﬂ)c(mm&hﬂ)s ;017! Hm&gr@@omds-mm@m @l 904‘(d J 8 8
Hz 6
> 8 1), 5.1 gg%j Hofe o g 1 89, bt ) it T, P D) il fh 7
(dd, 1H 13.%2] ). 9&§d 131, 18.4Hz), 319) (s aH), m@(daoemw KR 6196 (dd 1H,J

15 8.7,2.8 Hz),6.92 (4, 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-ylox idin-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]-S-nitropyridine (Example 99(d))
25 and 1.0 g of Zn. "H NMR (400 MHz, d-DMSO0) &: 7.51 (d, 1H, J 3.0 Hz), 7.31 (¢,
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-ylox idin-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-



1. Conmpounds of formula (l1): 50 (1) RL wherein Xis -0-, -CH2- or -C(O)-
Zis -CHR9- or valence bond; Yis -CH2-, -C(O-, CH(OR10)-, 2CpERRHRL2) -,
-0-, -S-, -®O)3woes2- S(02)- 10 provi ded that incase Zis a nd, Y
is not C(O; the dashed |ine represents an optional doubl e b%%éﬁp%&{/\z‘?

case Zis -CR9- and Yis -CH, C(OR10)- or -C(NR11R12)-; Rl one of the
followng groups H N CH2 D N N R16 RS 8 or when X is -0- and Z is -CH2-,
R1 can also be -(CH2)" NR4R7 15 nisi-4, R2 and R3 are i ndependently H,

Cl.7 alkyl, C1.7 al koxy, -N®2, halogen, -CF3, -OH, -NHR8 or -COOH, R4 and
CL 7
7, are | epSRRS ittt 160 N i Lo BRSSO, gy i, L

R8 and R16 arléI Jﬁﬂeﬂ%ééﬂt(ﬂs 1HLdr8. G2 THak 432 (t, kY, J 451, 3.8 Hz)) 7.02 &4,k |
8.8 Hz), 7.00 (d, 1H, J 2.5 Hz), 6.92 (4, 1H, J 8.9 Hz), 6.90 (dd, 1H, J 8.2, 2.5 Hz),

6.84-6.86 (m, 3H), 5.09 (dd, 1H, J 9.9, 2.1 Hz), 3.7 (s, 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:

loxy)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, d¢-DMSO) &: 9.04 (d, 1H, J 2.9 Hz), 8.61 (dd, 1H, 9.1, 2.9 Hz), 7.34 (1, 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,7J 8.8, 2.4 H2), 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-yloxy)-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, ds-DMSO) 6: 7.52 (d, 1H, J 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-
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



20 DEC 2005 89 R10 is H, alkylsulfonyl or C1_7 acyl; Ril and?] 2 are
i ndependently H, Cl1.7 alkyl or Cl1.7 acyl, R13 and R18 are i eq:E&thly H
or -OR20, Rvowmmu4R1I9 are independently H, Cl1.7 acyl, Cl.7 aldoghemokany! .
C(S)NHR17 or 5 C(ONHRL7, R15 is Hor NH2, R17 is Hor C1_7 acyl, R20 is
H or ClL_7 acyl, and pharnaceutically acceptable salts and esters thereof.
10 2. A conpound according to claim1 ha8fng the structure wherein R2, R3,
X, Yand Rl is as defined above. 15 3. A conpound according to claim1l or
2, wherein Xis 0, and Z and Y is -CH2-. 4. A conpound according to any of
cl ai m 1 or ?Exahﬁﬂ? Sh)lf.'l6?(2J'P$1eﬁ)_y{l-ZZZZHﬁlydﬁH3MO¥Q4FJ!StQtIu\In1@yI 'cﬁn-JléI&ﬁmeound
according to_an a r e olTowng -
groups: HNCRY8S }zlsgpaéef% 'k%&ﬁl%@f%i WS@@}Z’C@&F g:lség( Hyher ei n
\Ith is NO2 or 2.ljm;mm9dc2(lHI;)IE&92QQHﬂI@O?.ﬂl-Z@M@(WDMBMW(@H,flﬁI),t@%I(d;li m86,
erein R14 rgaol , 7 r y . 8. A
conpound accggd{ %q-tl%’ ggz?%ﬁpgpggn%égétdg@’Shvmre?gﬂﬁ)’%l%ﬁd{%%'?’?{ . 5 9.
A conpourfd abHehbA0n(gd: BLa6,08.9 Hizhidrdd (ddt BH,8.3. 2419 Helh 3R2 (46, 1H,d8.201.97

al koxy. 10. ﬁz);orrpound according to any of clainms 1 to 9, wherein R2 and R3
are

Example 105:
N-[6-(2-Phenyl-2,3-dihydrobenzo| 1.4]oxathiin-6-ylox idin-3-vyl]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, CDC;) §: 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 i ndependently H or hal ogen. 15 11. A conpound according to claim 10,
wherein halogen is fluorine. 12. A conpound according to anyr@j Ekw 1
to 11, wherein n = 2. 13. A conpound according to any of clai P ,
wherein R4 and R7 are nethyl. 14. A pharmaceutical conposition conprising a
compound of claim1 20 together with a88harmaceutically acceptable

carrier. 15. Use of a conpound as clained in any one of clains 1 to 13 in
the manufacture of a nmedi canent for inhibiting Nat+/ Ca2+ exchange mechani sm
inacell. 25 16. Use of a conpound as clainmed in any one of clains 1 to 13
In the manufactMigs of a nedi canent for treatnent of arrhythm a.

1. Compounds of formula (I):

Rs

R, X
\\
Y
5 R
wherein
X is -O-, -CH,- or -C(0)-;
Z is -CHRy- or valence bond;
Y is -CH,-, -C(O)-, CH(OR0)-, -CH(NR11R}2 )-, -O-, -S-, -S(0)- or -S(05)-
10 provided that in case Z is a valence bond, Y is not C(O);

the dashed line represents an optional double bond in which case Z is -CRy-
and Y is -CH-, C(ORlo)- or -C(NR] ]R12 )-;
R one of the following groups

~Rig

HN
N =
Ris Rs

or when X is -O- and Z is -CH;-, R, can also be -(CH;),NR4R7;
15 nis1-4,
R; and R; are independently H, C;; alkyl, C;.; alkoxy, -NO,, halogen,
-CF3, -OH, -NHRg or -COOH,
R4 and Ry are independently H, C,_; alkyl or C.- hydroxyalkyl,
Rsis H, Cy.; alkoxy, -CF3, -NH, or -CN,

20 Rgis -NO;,-NR 4R 9, -CF;0r
0
Ry
—N
o R18

Rg and R are independently H or C;_7 acyl,
Ry is H or C;; alkyl,
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Ry is H, alkylsulfonyl or C,.7 acyl;

Ry1 and Ry; are independently H, C,.; alkyl or C;_7 acyl,

Ry3 and Rz are independently H or -OR g,

R4 and Ryg are independently H, C,.; acyl, C;_7 alkylsulfonyl, C(S)NHR;; or
5 C(O)NHRs,

' R;sis H or NH;,

Rj7is Hor Cy.7 acyl,

Raois H or Cy.7 acyl,

and pharmaceutically acceptable salts and esters thereof.

10

2. A compound according to claim 1 having the structure

R,
R
2 X
(Ib)
2%y o
wherein R,, R3, X, Y and R, 1s as defined above.

15

3. A compound according to claim 1 or 2, wherein X is O, and Z and Y
is -CH,-.

4. A compound according to any of claims 1 or 2, wherein X is O, Z is -CH,
20 and Y is CHOH.

5. A compound according to any of claims 1 to 4, wherein R, is one of the
following groups:

Hn e
N
B
- 6
R15 R5
25 6. A compound according to any of claims 1 to 5, wherein R¢ is NO, or

-NR14R 0.



10

15

20

25
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7. A compound according to claim 6, wherein R4 and R;g are independently

H, C,.7 acy! or alkylsulfonyl.
8. A compound according to any of claims 1 to 7, wherein R;s and R;¢ is H.

9. A compound according to any of claims 1 to 8, wherein Rsis H or C;5
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, wherein n = 2.

13. A compound according to any of claims 1 to 12, wherein Ry and R, are
methyl.

14. A pharmaceutical composition comprising a compound of claim 1
together with a pharmaceutically acceptable carrier.

15. Use of a compound as claimed in any one of claims 1 to 13 in the
manufacture of a medicament for inhibiting Na*/Ca®* exchange mechanism in a cell.

16. Use of a compound as claimed in any one of claims 1 to 13 in the
manufacture of a medicament for treatment of arrhythmia.



