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WO 2004/ 063191 PCT/ F12004/ 0119011 1 PYRI DI NE
DERI VATI VES USEFUL FOR | NHI BI TI NG SODI UM CAL
HHRNEE! SYSTEM 5 Technical field The pr eseCEJHMF120(“/0000]1
invention relates to nem1the5apeut|cally active
compounds and pharmaceutically acceptable salts and
esters thereof. The invention also relates to
phar maceuti cal conpositions containing these conpounds
as active ingredients. The 10 conpounds of the

pYRAVER iDRRTEIT@ VRO tueRFuTl Fok DiNkiDs Sr1et NihiZaCar.cene EXNPANGE SYSTEM

mechani sm  Background of the invention Na+/ Ca2+
exchange nechanismis one of the ion transport

mechani snms that re- 15 gulate the concentration of
sodi um and calciumions in the cells. Conpounds which
selectlvelg gﬂﬁébit Na+/ Ca2+ exchange nechani sm and
there 3 overload of Ca2+ in cells are

regar ded useful in preventing the cell injury

Irrgg E: h%mé%f nﬁ,%(/gnt th rel R Q%ﬁe‘g Qﬂer%%k%nl:éc}gﬁ achilvk @5n1Founds and

eper USI on. are use
ephgrmadenti¢aly atcc@aabie maltsond iesterscheicot The investion algo galates to

p%%ﬁéac%hﬁ@ﬂﬁgﬁﬁ 8&1&85@58{1@318%@ %s@lcox%goﬂkﬁ.%@%@tWe 1ngredlents The

mec ren I seases and.in & i
mnmgndsmfdh%mvyfm@n aliew@ﬁe&by’hﬂaﬁg? BEN% g, © é}&é}g% mechanism.
operation of coronary artery or organ transplantation
and arrhythm as, Conpounds capable of inhibiting Na
/Ca2+1§¥5ﬁﬁﬁgé ig?ﬂ@ﬁgﬁﬁme been 25 described earlier

in patent publications WO 97/09306, EP 0978506,

E L0358 ORI 0E] g TR e

Ogulzite tiredoacdrtjation of Iscbc)lualra@d isalciym ignsrin fhe geds e(faﬁmpounds which
hecB%l? Erﬁ?lgift nga/d tgrigenﬁé@ﬁnﬁﬁfmﬁﬂh&%ﬁ pidv@it@verload of

y usef treatment .of arr thmﬂé di
V0 icells ApgsemicpasyRinguRyeptng mce JHREE cardiac
Of uddiEart BE BRE aftBVREHdnsa aﬁ@i/%gﬁfu&bﬁ WSiichIconipepidsseatsdul e.g.
bi¥1 thg ggantyllegt of1 gchermé dls)easesguc as hEc\)grt Ichs>e<as\es ischemic cerebral
diseases, ischemic renal diseases and in the protection of cells during thrombolytic

therapy, angioplasty, bypass operation of coronary artery or organ transplantation and

arrhythmias.

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

JP 11049752 and JP 11302235.
Summary of the invention

It has now been found that compounds of formula (I) or (I) are particularly
potent inhibitors of Na*/Ca®* exchange mechanism and are particularly useful in the
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RZ\ I x)D\ O 0!I / zN N (I) RL (Il) R 5
wherein X is -0-, -CH2- or -C(O-; Zis -CHR12- or a

woahencadbond; Y is -CH2-, -C(O -, CH(ORL3)-, POT/FI2084/p00011
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10 provided that in case Zis a valence bond, Y is not
C(O; the dashed line represents an optional double
bond in which case Zis -CR122 and Yis -CH-, -C(O)-
or CH(OR10)- (in formula Il) or -CH (in fornula I);
15 R2 and R3 are independently H, |ower alkyl, Iower

al koxyppe-dNhoul@d QAR preseftimventichihate gxiloiey réresnted by
%roup of formula (11la) NR4 (Ilia) 20 RL is H CN,
ammarga kD or GBNH2, - COOR15, - CH2NR15R18, NHC(O) R5, .
NHCH2R5, NHR20, NR21R22, NHC(NH) NHCH3 or, in case the
conpound is of formula (I1) wherein the optional

doubl e bond exists or in case R2 or R3 is benzyl oxy

or a graup of forrmula (llla) or iMy case the pyridi ne
ring of f la (1) or (Il) is ed to the oxygen
atomg n - or 5-position, | so_be - NO2
NR16R17; X H 2, hal ogem ‘
- CH2NR15R1 R16 R =QHC(O RS or -N

200- 1/ 063191 PET/. 42004/ 00 3 R5 i sZalh =
substituted withYl-3 subst Y uems sel ected fromthe\, /N
group consisting of hal oge Znmi no and hydr oxy, or

1

car boxyal kyl, in_which the a‘ilfyl portion is | R
optional Iy substi®uted with 1-3 substituents Y& ected
fromthe group consisting of hal ogen, am no and

hydr ox‘%érei-ndiRGNR?RS or one of the follow ng groups

X is -O-, -CH,- or -C(O)-;

7 is =CHR,- or a valence bond;

Y is -CH,-, -C(0)-, CH(OR3)-, -O-, -S-;

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

the dashed line represents an optional double bond in which case Z is —CR»-
and Y is
-CH,-, -C(0)- or CH(OR¢)- (in formula II) or
-CH- (in formula I);
R, and R; are independently H, lower alkyl, lower alkoxy, -NO,, halogen,
-CF3, -OH, benzyloxyor a groilp of formula (IITa)

N

- O\E}M (lia)

R, is H, CN, halogen, -CONH,, -COOR;s, -CH;NR5R15, NHC(O)Rs,
NHCH,R;5, NHR 20, NR2;R2;, NHC(NH)NHCHj3 or, in case the compound is of
formula (I) wherein the optional double bond exists or in case R; or R; is benzyloxy
or a group of formula (Ila) or in case the pyridine ring of formula (I) or (II) is
attached to the oxygen atom in 3-, 4- or 5-position, R; can also be -NO; or NRisR17;

R is H, -NO,, CN, halogen, -CONH,, -COOR;s, -CH2NR; sR1s, -NR6R 7,
-NHC(O)Rs or -NHC(NH)NHCHz;
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5 RIORR ~W NN R19 R11 R19 NRO wJ 10 Wis N or
CH Qis CHR14, NR9, S or 0; R6 is Hor |ower

WORMHAdTINS are i ndependently H, acyl, |ower aIWt’F'EJ‘?{”"“““”l

| ower hydroxyal kyl; RO is H, |ower alkyl or phenyl;

15 R10 and R11 are independently H or |ower alkyl;

R12 is H or |ower alkyl; R133i s H, al kyl sul fonyl or

acyl; Rl4 is H -OH -COORL5; R15 is H or |ower

allcyl; 20 R16 and R17 are independently H, acyl

aI Ky |1$5Li|s Em@yéubsmﬁ(eﬂ)w\ibﬂms smbstltu@(t@ﬁlwm%ﬁ'omme grpup| cghsisting

o gavﬁ)ﬁ alt(r%gﬁ gfl{ﬂiydro t | ?u bogﬁl]kﬁzgl Wﬁcﬁt%ﬂ |p6iyﬁon is
o@ﬂdnﬂ&stﬂ]s‘etdtmrﬁh é+3k8)dbstltaﬁ!éts Bl SET e &1\ condisting of

I fo i f
hﬁ‘f egfee? ; elél% A hga: - CHRENR,RN6Y BiRfof thdfolloiny @88pO

conp and phar maceutical ly acceptabl e
salts and esters thereof are conpounds of formula

(1b) or_(1lh), whereif®1, R2, R3, X, Y 3®Rend Z are
as dep(“en vg/~vﬁ> 004/ 6319 PCT/F12004/110001 | 4

R3 R3 z" z Y (1b)
(1'lb) I n ubcl as pref
phar maceut i gal | yREcceptall e s

red POl Kds

W is N or CH;

Q is CHRy4, NRy, S or O;

Ry is H or lower alkyl;

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

R, is H, lower alkyl or phenyl;

R0 and Ry; are independently H or lower alkyl;

R,» is H or lower alkyl;

R,; is H, alkylsulfonyl or acyl;

Riys is H, -OH, -COOR;s;

Ris is H or lower alkyl;

R,6 and R are independently H, acyl, alkylsulfonyl, -C(S)NHR 5 or
-C(O)NHRs;

Rigis H or lower alkyl;

Ryois H or -OH;

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

R»; and Ry; are lower alkyl;

and pharmaceutically acceptable salts and esters thereof.

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



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

WO208/0R3191R3 \ | X\ NRL R2 XRL z~Y |/ O\ |PCZ/FL2@04/000011
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(lc) (I'lc) 1In another class of preferred conpounds
and pharmaceutically acceptable salts and esters
t hereof are conpounds of formdla (1) or (I1) wherein
RlLis -NHC(OR5, Xis O, Yis CH2 and Z is CHR12. In
one subcl ass of preferred 10 conpounds and
pharmaceutically acceptable salts and esters thereof
are corpounds of formula (1) or (Il) wherein Rl is
Xis O Yis CH2, Zis CR and R5 is
Itituted with 1-3 sgbstitu sel ected from
and hydr oxy,

t heRgryg gonsiysting of hal ogen, R an R1
or car bo ey 1" N1 whi ch N | kyl Qp A NZ
optionally s Zb_sti ed Wit 1-| substi tuents d |
fromthe group-wy thog of~hal ogen, 15 &l Rro~asi X
hydr oxyl, - CHR6NR7R8 or one of the follow ng groups:

RIO RO W QNJQ YRI9 RIINRI9 NRO --0 | / W/ WO

2004/ 063191 PCT(1b12004/ 000011 5 In other cl @by of

ferred d | Gl

Claa S s BB ETE epBespi B o AEEGRAAR s and

Rastdrs ther&daze/tompyounds af frromte @¢) orf(BehmhareinR), Ri, Ra R4Y and Z
1] bcl f f d d d

( P%Sﬁ?$%§ subcl ass of preferred conpounds an

pH& "fy acceptable salts and esters thereof
are conpounds wherein R4 and RL are NO2. 10 The
present invention also provides a pharmaceuti cal
conpgsition conprising a compou of formula (1) or

(rr) ether with a pharnmaceuti ca accept abl e
FaL R
2 XD\ URI 2 . XD\ UR‘I
. ;
Z\Y o Z\Y 0 AN

(Ic) (lic)

In another class of preferred compounds and pharmaceutically acceptable
salts and esters thereof are compounds of formula (I) or (I) wherein R; is
-NHC(O)Rs, X is O, Y is CH; and Z is CHR;,. In one subclass of preferred
compounds and pharmaceutically acceptable salts and esters thereof are compounds
of formula (I) or (I) wherein R, is -NHC(O)Rs, X is O, Y is CH;,, Z is CH; and Rs 1s

alkyl substituted with 1-3 substituents selected from the group consisting of halogen,

amiho and hydroxy, or carboxyalkyl, in v_vhich the alkyl portion is optipnally
" substituted with 1-3 substituents selected from the group consisting of halogen,

amino and hydroxyl, -CHRsNR7Rg or one of _thé following groups:

R1

0
/\N . FlQQ
'\’/Q \G \Cj \QVK\Q
R19 Ri1 R19 NR, W\)
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The present invention further provides a nethod for
inhibiting Na /Ca2+ exchange nmechanismin a cell,

WOHMHNG33PIng admi ni stering to a subject in need?GTHERYGLOV001]

15 a therapeutically effective amount of a conpound of
formula (1) or (I1). The present invention further
provi des a nethod for preventing overload of Ca2+
ions in cells, conprising adm nistering to a subject
in need thereof a therapeutically effective anount of
ac Onﬁp&ﬁéi' sziss fo@pfﬂﬂérﬁed(do)np@lmdd dnd phatmideetigalysieetptable salts
i nventi I Wor
*g’rdrfﬁﬁﬁrﬁ areccé’ %‘ efa 1{%(?15 a%e?%ﬁ(gﬁls% bject’ in of
ﬁ@@dkﬁmﬁiﬁof a therapeutlcally effectlve anount of a
conpound of forrmula (1) or (Il1). 25 Brief description
of the drawings FIG 1,shows the effects of the title

compounds of Exggt&, 33, 14a and 14b on the
start time of f ri Rduabéilla) i nduced
aftercontractions in nea-pig papillary nmuscles. 30

FIG 2 shows the effects of the conpounds of Exanples
13, 33, 14a and 14b on the maxi mrum hei ghts_ of
ouabaimerestibclast afffreferehtompeinds snd phaymaeasgicpilyjacceptable salts

api fNegcts of the
BEh iR et B S po b Py g RYnd REGRNBEL S 0 e T e
t o maxi mum hei ghts of ouabai n-i nduced
af ter tlj | ha%’é qeafitdl lcampositios tem
I BRI Ma LOR i oo

WO 20 0001 Det
aggmppplpd offogpulapb qr flLkLtege gllx -ﬂ,pg a teﬁ?glg agcfep{q%)ée carrier.

i nvention can be prepared from correspondl ng phenol

Saie. She Herpiahy eyl Aot Pyt a ey b e
%ﬁfdﬂafg 6 fifeclianisms ioaveell, moﬁphsmg afiministering tp  swbjast in gaed)thereof
e
qa}%eiu 1\/%1 53; %I%cﬂ%e aéro Woﬁﬁ& b fJﬂm%IaydIP&Y(]I)

are o y reactions wth
swtabl e hal opyri di nes (2) where R can be hydrogen,

Ni T1 Ospp€ Y AHaent iNALHBOR Furtir pPéRigés Amethdl for preventing overload of
Ca®" ions in cells, comprising administering to a subject in need thereof a

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

The present invention further provides a method for treating arrhythmias,
comprising administering to a subject in need thereof a therapeutically effective
amount of a compound of formula (I) or (I).

Brief description of the drawings

FIG. 1 shows the effects of the title compounds of_ E)_camples 13, 33, 14a and

" 14b on the start time of fast rise of ouabain-induced aftercontractions in guinea-pig

papillary muscles.
FIG. 2 shows the effects of the compounds of Examples 13, 33, 14a and 14b

on the maximum heights of ouabain-induced aftercontractions in guinea-pig papillary

muscles.
FIG. 3 shows the effects of the compounds of Examples 13, 33, 14a and 14b

on the time to maximum heights of ouabain-induced aftercontractions in guinea-pig

papillary muscles.



chl orine or brom ne. The nitropyridine and
ni coti nam de derivatives can be reduced 15 to
waosmaspondi ng ani nes (3) and (4), respectivel yCTi¥12004/000011
RLNN Ar-CH (2) -- A~-ORL ArO (IV) (R = NO2) NH 2
(1) (3) (RL = CONH2) Ar / NH2 (4) SCHEME 1. 20 WO
21104/063 1 9 1 PCT/F12004/11@111111 7 The reaction
of 2-chl oro-5-chl oronet hyl pyridine (5 wth
di enethylam ne results in
(6-chloropyridin-3-ylnethyl)dinietliylaniine (6),
which in turn can be reacted with phenol derivatives
(IV), as shown in Schene 2. NAr-OH C N (7) C (1V)
AAON-C I N 5 (5) (6) (8 SCHEME 2. Nicotinic
acid derivatives (12) and their esters (11) are
obt ai Neefaided dasempiiqnrof the HwgBlial The esterification of
5 6-chloronicotini c acid and its reaction vvlth phenol
10 derjvatives %I ves nicoti |c aci & henol
der i vathaRogRopRs ﬁ € 3FVeBHOR G b BIRGEY SFOmGpARding phen

Qiélrﬂ'aﬁ%sl (¥¥J, va}ﬁﬁelﬂ R2) R 1€ ZodridaY negithe pame hy definedsibove.
Ar-0H (IV) Ar OI N NG NdO YO

3
R, ‘@/x (V)
SeL
Z\v

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

10

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

: N
_ (2) . Nx oL X
T AF/OGR‘ el Ot
(V) = (R, =NO,) T

(1) (3)

2
(R, = CONH,)

N

Ar” of =
A __NH,

(4)

SCHEME 1.
20



OO0/ O (9) OH(10) O~ (11) & RR A'ONO Y
(12) OH 15 SCHEME 3. The am nopyridine derivatives

WO 2843 Ir eact ed with suitable ami no acids andCTdtiHE#H000011
carboxylic acid derivatives using
1-(dinethylaninopropyl)-s-etpylacarbodi- i mde
hydr ochl ori de as an coupling’agent to result in am de
derivatives (13) as shown 20 in the follow ng Schene 4
wherein R5 is as defined above. Optionally the am de
WO 20D Ba3iebiRPehicozochioooetylpyraline(s) vath diemethylamine

|

redulls ifi38.fifer aw?ghﬁath%x% g@ggmnn @mcmn KEhlageBe

rotectin oups. are_r
repctpg-with:phen ngvat(\@y (IV)33s shown &f
4- (4- met hyl pi perazi n-1 -yl met hyl ) ben20| c aci d (17) is
obt ai ned as described in the follow ng Schene 5.
4 Chl or orret hyl bgnhzoi c aC| d (14) i TSt esterified to

yI ester 0 ﬁﬂ- : an acidogygoup in _the N
foI ovv| g react{hn. . orretlhyl_l-o_be.nz‘ﬁ Fla‘
(15) |st olled to react wit N\

ylplpera2|ne to g
5 4 (4 t hyl pi perazin-1-y nethyl)ben20|c acid net@§l
ester (16). Methyl ester i|sSSCHEME/2d by heating with
pot assi um hydr oxi de i n et hano
4- (4- et hyl pi perazin-| - ylnethyl)ben20|c acid is
r eac tNigotisic deldalerivatives i B2)eand theSreséare (Ul )wre ¢btained as shown in

Xﬂ%giy gl 'e& ﬁga?foh\bi‘%' c‘i\ﬁ‘f‘o?ﬂ&é%thﬁ]? gﬁsaﬂhtlts irhction with phenol

pl perazi n- enzaniid

10 desvativesi (J}\é)smss weotimaycid svehde@;WﬁW%ﬁ ﬂrh%é%n bst lqmer alkyl).

t f
%ggm%ggﬂgcg@hggg%easgﬁe&wbmﬁm %1%8&'1 Hpd@dgsisvat i ves o

Ar—OH

Ci N\ Cl I N\ (|V)
\E)Yo = (@]
9  oH (10 o (11)
i R

15 SCHEME 3.

The aminopyridine derivatives (3) are reacted with suitable amino acids and
other carboxylic acid derivatives using 1-(dimethylaminopropyl)-3-ethylacarbodi-
imide hydrochloride as an coupling agent to result in amide derivatives (13) as shown

20 in the following Scheme 4 wherein R; is as defined above. Optionally the amide



c Ca (14) (15 OO HOa ONJ (17) (16) SCHEME 5 20
WO 200-1/063191 PCT/ F12004/ 000011 9 The
wouetedtYacet ani de derivatives (13') where R5 PET/ER2EG000011

are reacted with sodiumazide to result in azide
derivatives (1S) which in turn are reduced to corres-
pondi ng 2- am noacet anhi de der§ vatives (19) as shown in
the following Scheme 6 wherein R7 and R8 are as
defi ned above. The acetam de derivatives (20) are _
abtativedof(18Y adh Be ehhined by etelisindevnceylatiat megtods 1Brofecking
reaction wth vari ous am nes. The am de noiety of
g@g%ﬁﬁecrgmag?qxfg?ﬂ%s (20) can be reduced in order to
result in corresponding amnes (21). Ar'0 N~ O HNR7RB
Ar ON QOC BN~ N ~NRTR8 (1T) MD(20NH (R5 = CHzdO)
Ar 0 Ark- N)RR7RB 14 NaN3Af21) N A 0 0 A O
0 N3/ NH|l NN T8I H{T0) H 1 Py

P Z

NH N R5
2 H
(3) (13)

5 SCHEME 4.

4-(4-methylpiperazin-1-ylmethyl)benzoic acid (17) is obtained as described in
the following Scheme 5. 4-Chloromethylbenzoic acid (14) s first esterified to a
methy] ester to protect an acid group in the following reaction. 4-Chloromethyl-

10  benzoic acid methyl ester (15) is then allowed to react with 1-methylpiperazine to
give 4-(4-methylpiperazin-1-ylmethyl)benzoic acid methyl ester (16). Methyl ester is
cleaved by heating with potassium hydroxide in methanol. 4-(4-methylpiperazin-1-
ylmethyl)benzoic acid is reacted as described above in Scheme 4 with aminopyridine
derivatives (3) to result in N-4-(4-methylpiperazin-1-ylmethyl)benzamide derivatives

15  of (13). By a similar manner other N-4-(piperazin-1-ylmethyl)benzamide derivatives

of (13) can be prepared.
O @)

HO
Cl Cl

(14) )

N\

(17) (16)

SCHEME 5
20
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SCHEME 6 As shown in the foll owi ng Schene 7, wherein
R2 and R3 are the sane as defined above, 6- and

WO 20Hipa3 BNy f | avane derivatives (23) are obtai nd§HgHt/evnon

corres 15 ponding fl avanones (22) by C emmensen
reduction. 6- and 7-hydroxyfl avanones (22) are
comercially avail abl e or caR be synthesised by

net hods described in the litera- ture, e.g. J. Og
Ciem, 1960, 25, 1247-9 and J. Org. Chem, 1958, 23,

1159 ?—5111%?0&9@1%?({3 e ativdsq13 ’2 Rvhesd Ry (H,AQrd/¥acted with
2004/063191 PCT/ F12014/ 009011

0..0\ 1 ~ O
sofliamrazide to gsult ppazge ¢@21vggves((i§) wb.?g)m tugpage peduced-ip corres-
ﬁgﬂpi%%gﬁﬁbaaﬁé& dewbgﬂi\eais {(19§2asa;ntdwﬂsh; thiedfollveingSvhems 6

eri, a e SCrIl S S | s o= :
i oB: SREXS oSSR  SPBSR) BPAURRIN Y biane
k3 2-Mibfoasethmidetdstieative €13/) bpeaction withda(ioss amgingesThe amide
kol ExSlrfoF BN SO0 SRy b ot

dontesporaling amnanes R2l)edel - Crafts reaction carbonyl
functionality of 1-indanones (28) can be reduced by

d en reducti Qg &i nal | Yo menhoxy indane (29) is
ot i

in Qoncentrafed_ Aydrdgpronic @cid to obtain
2- phehyl i nt}%—(&nol s (30). 10 NR,R~Yo OH R3
O/ 25N71 7/ (24) 0 Ac20, TEA (d6) 1 | R3 H2,
Pd/ C JO'CH3 O R2 1) SOCI2 0 OHR9)2) ANQ 3, CHCI2 \
(Rs = CH,Cl)
o _N
A X o]
NaN, UN/U\/NR7R3
(1) H
0] N 0 N
\E)\N)K/Na = uJ\/NH:
(18) H (19)
SCHEME 6

As shown in the following Scheme 7, wherein R and R; are the same as
defined above, 6- and 7-hydroxyflavane derivatives (23) are obtained from corres-
ponding flavanones (22) by Clemmensen reduction. 6- and 7-hydroxyflavanones (22)
are commercially available or can be synthesised by methods described in the litera-
ture, e.g. J. Org Chem., 1960, 25, 1247-9 and J. Org. Chem., 1958, 23, 1159-61 or as
described later in Scheme 9.
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I R2 R3/ (28) (27) R3 Cdemensen CH3 r HO/ R2 O
loa_aR3 R2 HB\ - R3 (29) (30) SCHEME 8 WO

w@i146068191 PCT/ F12004/ 000011 11 6- Hydr oxyf PEQ¥&RTHEN00011

derivatives can be synthesised as shown in Schene 9
wherein R2, R3 and R12 are as defined above.

2', 5" -Di hydroxyacet ophenone dff correspondi ng

pr opi ophenone (32) is condensed with appropriate
benzal dehyde (31) 5 resulting in a m xture of desired
6- hydr oxyf | gvanone (34) and the correspondi ng

chal cone (3%). The chal cone can be cyclised tg

fl avanone. 00 OO0 HO ~0-
Na+ OOKH QlemmensenR3|
H SCHEME 9 10
R3
"R2

(22)

SCHEME 7.

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

CH, R2
|
o
CH (25)
CH
& : P R2  4)socl,

O OH
2) AICl,, CH,C, ©
R2
R3
(28) 27)
R3

Clemmensen

oA,

° e U0
O’ Q R3 A R3
SCHEME 8




The benzal dehyde derivatives of (31) wherein R2 and R3
can contain pyridine npiety are obtained by t

WO #6319 of hydr oxybenzal dehydes (35) with p)ﬂcﬂ"ﬂ‘“lﬂ’ém"’"“”
derivatives (36) (where X1 can be chlorine or brom ne
and R hydrogen, nitro or halogen) as shown in Schene
10. 15 R Xi O/ \NO R H!36) DHHOO 11:11 f ~"
A (35) (37) SCHEME 10 2- Phenyl chroman- 4, 6-di ol
derivatives (39) are obtained fromcorresponding 20
6-hydroxyf|avanones (33) by reduction as shown in

Sch
pCCT/e gefiwég;(ﬁﬁ f‘B%qLel ehi/gtf%ﬁ%% é \rlggsgxgﬁ%’; %ﬁﬁégﬂ%wn in Scheme 9
\ﬁﬂé@éiﬁ Rjj R} antbRi vaae avdsfined aboes. 2odubEydrQyasriop PR o

co Dy droxyllay 191% 4 (3 dBdsed it r@ﬁaté@erﬁhﬁcﬂyrﬁ (31)
A O O W
% ?ﬁé‘@siaﬁfe @h%hyﬁé besk @fAN& to fkeaRTTiebes t he

dr oxyi sof | avones (45) and
7- hydr oxyi sof | avans (46). RO

R2 N OH
O

+ LGNy
I R12 O NH4 R3 (33) O Na
— +
O
® @) (32) R12 OH
. ®

10
The benzaldehyde derivatives of (31) wherein R, and R3 can contain pyridine

moiety are obtained by the reaction of hydroxybenzaldehydes (35) with pyridine
derivatives (36) (where X, can be chlorine or bromine and R’ hydrogen, nitro or
halogen) as shown in Scheme 10.

15

H -
HO o
(35) (37)
SCHEME 10

2-Phenylchroman-4,6-diol derivatives (39) are obtained from corresponding
20  6-hydroxyflavanones (38) by reduction as shown in Scheme 11 wherein R, R3 and
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Acyl ation of 3-nethoxyphenol (41) with substituted
phenyl acetic acids (42) gives 10 the correspondi ng

WO2yleBIRY deoxybenzoi ns (43) which can be cycl PEEFIZ4/H0011

triethyl- orthoformate to yield isoflavones (44).
Deprotection with hydrobrom c,acid and catalytic
hydr ogenati on gives 7-hydr oxy1 of | avans (46). WO
2004/ 1163191 PCT/F120114/1111211111 1 13 COH OH O ; OH
R2 BF3-Et20ID + 6--' OR2 (41) (42) OR3
Ripere ai drdingd 3poCHTEe)d30] deyivatiNes ean bidre@u@dFukther inkB6-
%WQQGS@O)RS (44) RB Pd/CEtOHH HOOR2 (46)

EME 125 The followi ng Scheme 13 describes the
synt hesi s of 2-phenyl -2, 3-di hydr o-

3 (50). The reactim of

SCHEME 11

The following Scheme 12, wherein R; and R; are the same as defined above,
describes the synthesis of 7-hydroxyisoflavones (45) and 7-hydroxyisoflavans (46).
Acylation of 3-methoxyphenol (41) with substituted phenyl acetic acids (42) gives
the corresponding 2-hydroxydeoxybenzoins (43) which can be cyclised with triethyl-
orthoformate to yield isoflavones (44). Deprotection with hydrobromic acid and
catalytic hydrogenation gives 7-hydroxyisoflavans (46).
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(50). 10 WD 2004/ 1163191 PCT/F12004/1111111111 14 O
OH KZOOOH + R2R HOSHR3/ HOC(OH S R2 (47) (48)

WO edB)0cR®1 R2 H+ O R3 Anberlyst 15 HO\ / S (BOI/FI2004/60001]

SCHEME 13. 5 The followi ng Schene 14 describes the
synt hesi s of 6-phenyl-5,6,7,8-tetra-

hydr o- napht hal en- 2- ol (55) ard _
6- hydr oxy- 2- phenyl - 3, 4- di hydr o- 2H napht hal en-1 - one
(54). Palladiumcatalyzed a-arylation of

6- nethoxy 1-t et€@Cbhe (51) gives 6-

met h&XYy - 2- phehyl - 3, 4- di hydr o- 2H napht hal en- 1- one (53)

whi after thyI ation 10 | €ad Bl phenol i c
coffpourjd {54 Re Ft: %ﬂth trig sil ane gives
6-phepyl - 556.¢ 8- tetrahydronapht 3 R2

Pd(OAc)Z /T RBBINAP J + | toluene O (5
Br (43 O R2 §t2§8| HTFA 1 M__ORR3 | RS

piperidine (43)
CH(OEt),
pyridine

SCHEME 12

The following Scheme 13 describes the synthesis of 2-phenyl-2,3-dihydro-
benzo[1,4]oxathiin-6-o0l (50). The reaction of 2-mercaptobenzene-1,4-diol (47) with
styrene epoxide (48) in the presence of base gives sulphide (49). The ring closure
with an acid ion exchanger affords 2-phenyl-2,3-dihydrobenzo[ 1,4]Joxathiin-6-ol
(50).



(55) (54) SCHEME 14. 15 WD 2004/063191
PCT/ F12004/ 000011 15 The foll owi ng Schene 15, wherein

w@R200amd31®B are as defi ned above and R' is an PCT/FI2004/000011

15

appropriate protecting group, describes the synthesis
of 2, 3-di hydro-2-phenyl - benzo[ 1, 4]dioxin-6-0ls (60).
After the protecting hydroxyl 1¢roups of 2, 5-di hydroxy-
acet ophenone are renoved, this ketone rearranges with
peraci ds and gives a phenol 5 (56) after hydrolysis.
The phenol (56) is condénsed with a hal oket one and

. < .

ﬁ;} H%OOR "6 NaBHE R3 R R
2 ) (58) *8)Pd/ C OH O OH OH Anfpgg)l yst
R3 \ 0 :a

Ambenyst 15 /@: I
(50)

SCHEME 13.

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

R2

. |
RZ2 " Pd(OAc), / BINAP O R3
+ t—BuOK
~ Br R3  toluene \

(52)
(51) (53)

HBr

R2 R2
S L
TFA
O ™= — -
HO

(55) (54)
SCHEME 14.

HO



R2 HO R2 (59) (60) SCHEME 15 WO 2004/ 063191

PCT/ F1200- 1/ 00001 I 16 D hydroxyfl avane derivati ves
WOQ28m063HH be reacted with pyridine derivativesPGIAFI2(44/000011

simlar manner as described for conpound (1) in Schene

1. 4-Chromanol derivative of (62), where R* is OH,

can be reduced to correspondi r‘°§g flavane with

triethylsilane in acidic media. 5-nitropyridine

derivatives (62) are reduced to corres 5 pondi ng

2 an dbddellaving Sekbeni® BY, whinéio Riand Ry fare asatefined abweamad{” is

car oxéhlﬁ%ﬁg%t?gmgg a@éﬁgs%isb tegtsh\é stgglﬁ%ed“ 7 Oﬁﬁggﬂ gn@e&yl'
benzot bt axa-q-als Y60)NAfer the protectixg hdraxg) grougs b 2,Rdilydroxy-
b.‘bet&ﬁienoh@re%rh@é&'\'thli\@o @lﬁm@e@ﬂ}!ﬁ%)er;{c@(?s) 43' nol
%) agq gldIOFZIS The pﬁfllenoll\%oﬁ is condensed w1th a haloketon;@and :ﬂ@ﬁ

reduction and removal of protection groups the hydroxyphenol (59) is cyclised to a
2,3-dihydro-2-phenyl-benzo[ 1,4]-dioxin-6-o1 (60).

o o)
H O R"o
[0]

WOUOR" NaOH HO OR"
B0 - I :l

R"O
0 (56)
Br
R3
R2
OH
Ergesui
R3
Ro R"O
(57) 58)
H,, PdIC
OH 0 OH
Q)VOD/OH Amberiyst 15 D/
R3 amberysi . E::FJ:O
R3
R2 HO

(59) (60)
~ SCHEME 15



ONO1L ~ \ / (64 R4 R = R4 =NRI6RL7, NHC(O RS5,
NHC( NH) NHCH3 10 SCHEME 16 WO 2004/ 063191

WEIWMPEMP1(14/ 1100011 17 Wien the nitro group AGI/RIH@4/000011
benzyl oxy derivatives (65) is reduced by
hydr ogenati on using pall adium as catal yst there are-
obt ai ned [ 6-(5-amn nopyri di n- A6
yl oxy) chroman- 2-yl ] phenol derivatives (68) which in
turn can be acylated or nesylated. These pheno

Ser | V@yih cﬁ%xﬁ@ﬁr)mé a&ivalioBs (87) eadsdrescted {vﬁth@yﬁdfher&nvaﬁves in
erivatives

ult In va Ves 70 S
SIFERHaY FHaRE aF E}FSIC&'\RFﬁi g‘“ §8Wé’mén§{'} é‘ﬁb 0 ed uc |h1£)°n %ﬁo
aleﬂoad@aﬁqsnp “mms id (DKec:{rﬂﬁ:)redﬂued to corr¢sponding flavene W1th

g A o
pohéing 24arhodemvasives (363(),1\81)1ch @ N ¢3ariye goglaged or m\eS}@tNi oy

{)eﬁ-f;l%h vgx?@ aglﬁogﬁa &Qarb%‘i?’k Ql&‘ldgl%ti@e:&s dé*@n()etﬁﬂl)
Sclmpieiz)for fempund (B). 7~ O N

NS R*
i X{)\ 7
R1
S 5 3
o (R,=H.Hal, N— o O o
HO O CN, NO,, </ >
61) C(O)NH,) N\ / ©2)

R*=H, OH
Ri R*=OH
R*=H
R.=NO
1 2 NHZ
7\
—N
[ Fo
(@)
O
N= (63)
N\ /
H,N R
7\
—N
X
O
of
N—
(64)
N\ /
R4

R, = R, =NRR,;, NHC(O)R;, NHC(NH)NHCH,

10

SCHEME 16



ORL ORL O10 / (67) SCHEMEX17 Al kyl derivatives of
am nopyrl di nes (3) can be obtained by reductive
WOHHBIOn as shown in Schenme 18 for dimet hyl aPrﬁTﬁ'%'z""4"""""l

derivatives (71). In the course of the reaction the
amne noiety is partially rearranged from5 to 4
position. Ar' | N~ A" NA'GN /7 NH2 N (3) (71)

(72) SCHEME 18. WO 2004/ 063191 PCT/ F12004/000011 18
The follow ng Schenme 19, describes the synthesis of

1- met Witken 3he fipyprorelipiyithe benaylorp dérf@itivan(hs) is reduced by

e

ylsmy)bhmmn’éwlﬂph@d deriMatives (68} wbwhan HERicombs gadateday |
dﬁ{tﬁa n”%’g\é,\,phﬁﬁﬁ ﬁer?] %5%9 § EdnStheVbé PeabRll 0ith pﬁﬂlh&e

anglic_saolution of tl’]
derivatives 26 Ewt LesVaNYRS 13617 DedsiPewn iy e Loligivigh Gebge 17.
%ﬁed&t%d%th@fnc%ﬂds kb EhniddEiBiké 76%) whith inAdin ¢ad)beSChiatdd,

Salts and _esters of the co un
ASPIIEAET EACioA BE 0L HREP B OF AR S Ugutvatives as
Bhyshel hgdhehley foe cappadgi3pal ts are useful as active
medi canents. Exanples are the salts with inorganic
aci ds such as hydrochl ori c aciygpqfydrobromc acig or
nitric acid, d. S8 h organic acids

anesul f orli ¢ @ i Go acid or

@’o\ @ 19 atCept abl e sters g

sredigaments. ExanPles are tk
al i phatic or aromatic acids such as acetic cid or
with aliphatic or aromatic al cohols such as. et hanol .
The term"a E,yLébHas enpl oyed herein by itself or as
part of another group includes both straigh

branched an cyclized chain radicals of up to
car bon atont,

O DT C,
« ﬁ (R, = H, Hal,
1 CN, NO,,
(66) \ Z R4 C(O)NH,)

(70)

(67)
SCHEME 17

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

T U Q

SCHEME 18.

(72)
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20 preferably 1 to 7 carbon atons. The term "Il ower
al kyl" as enpl oyed herein by itself or as part of

woavod/nextogr oup i ncl udes straight, branched andPCYEliogEebooin

chain radicals of 1 to 7 carbon atons. Specific
exanpl es for the allcyl and | ower alkyl residues,
respectively, are nmethyl, ett®l, propyl, isopropyl,
butyl, tert. butyl, pentyl, cyclopentyl, hexyl,
cycl ohexyl, octyl, decyl and dodecyl including the

vari Gyg. %ﬁo&{n%fﬁfch@&eqb,aa&pﬁsmﬁé syrithetsadfl-mtbgl-Ber m

"al koxy" as er% oyed herej 'E&Sﬂltself or,. as ?}art O es
(pomodingh thiewserp(73) ARd YerathghVa(RgdVEY Efalam&?%@ fagyetives.
m%ﬁgnﬁ%ﬁpﬁi@s (W@f ?ememnwmsﬁleﬂﬁyeisbﬁﬁmyamy It resglt in
enpl 0yed her . itself or as :

HoarR ARV oL PR Bt DBy By, Pl AREinT P GhPthen
Wine naktkatlolia Bsluadrk efythmgnialip Srdee ito gbtatheguianidincadssvativesd 74).
200-1/ 063191 PCT/F121104/ 000011 19 Conpounds of the
invention may be admyisfered to a patient o1 N

t herapeyti- cally affegf anpunt s _whic AT ange N NH
"Msuoner_dUt 0.0 l t 02000 g, preferably L\ Q. O”\N/
100 Ny, 8 preferably U.5 Bho , hg per day H
dependifg gﬁzthe age, mé?@htg ?%ndition of thd™
pat i enl(, adm nistration route _and the Nat+/ Ca2+

exchange i nhi bitor 5 used. S%HEM unds of the
i nvention can be fornulated i nto dosage fornms using

t he rinciples known in the art. lt. can '
A CREREE NIt
BRRTReamds Rilysieloi@illgnteeritable baltsfape nsedif] as abliet medicaments.

ranul es, capsules,. sSupposi:foril j . -
N
idigoeditaobsdfad satthwithamgarse a¢idnsuch ag mmﬁgfqrgcp acid, citric
%cg ég ch)’gag? rggild.n?ﬁ sioclgéilcélgf {L}:edé bR'dsterd dre Ao YNEMERS adtivat

carriers, nts, . gel. formng ) h )
inedicanticatst Exaniplspatieshoesters wifhrlinhAls euiramalc acids such as acetic

QiR Rati O AYfnstic 2108B4IS BiISas stletril.ng conpounds
%ﬁg ogtwﬁgfmltpna}edi entls normally wused in this field of

technol ogy may be al so used. The conpositions
cont aiTRk Rgmt "alkyl"esd énysloganipoeindydselfioe agparenf amtbergroyp

or parenterally, th ra hej .
SRS el sLILT o B 9l oms
?wmasl'yt i oIV dasbdr atomaliBag tetrd "toveeradkyl b6 applgyed ]éqrglgﬂzy itself
Folh g | v 1aha cpdlizeh @hbitradicals of
Ly i e e b
¢ aopaaritn a’gcﬁms.rﬁ@eplrﬂ;z@mmp}ﬁs\ﬁg? @etagglll li‘wer a cy residues,
o4ubal A5y, REyPrHEY13Sopdp AU bIGR et GupADpdricsls ¥
nuscles. : ) .
cyclopentyl, hexyl, cyclohexyl, octyl, decyl and dodecyl including the various
branched chain isomers thereof.

Iz

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

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

The term "acyl" as employed herein by itself or as part of another group refers
to an alkylcarbonyl or alkenylcarbonyl group, the alkyl and alkenyl groups being
defined above.
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Met hods 25 Quinea-pig papillary nuscles were nounted
into horizontal nuscle cuvette. A hoojc connected to

WORBH3tYlansducer was attached to anot her end PSIT/RIB@4/000011

nmuscle. Muscle preparations were electrically paced

at 1 Hz with field stinul atiig via platinum

el ectrodes. Modified Tyrode [ uti on was used for
superfusion of nmuscle 30 preparations. The conposition
of the Tyrode solution was the following (nmV: NaC

135, flgoppurdsgMiibe mvenen Bay Ga@iRinst2¢d0 Ppatidat-ddBerkpeuti-

I:\Q%J'E@élzt%'e %Hggné wl@éhdx an@é ﬁ’s‘ﬁgfiyefrgagi abb{}0. (T%/ [0061&) ﬁlgl b’lreﬁ%bly

assed carb 5% C0
Gl to 190 r@ep%qri? ﬁéﬁfﬁ@ %t%Or PgaRFT gAY daienéma@n the age, weight,
Asiiflitiisn bf 1B patieht 2dialiNiSirsti G rolid dnqhhe NEMSHY 'E:icl‘m %@ inhibitor
ACII%H Potentialf nd Force Meas nE]nt %é
o The FaotindGiof BRGmatin Hbe ML Rl dospes Hms using the
pYaidipleR kidvim i fh]aQﬁl]]t Lan BO givien b bpﬁtldﬁﬂaﬁuch or in combmatlon

' bl
SRl PR R BT B B gl it Sapsules
sm@paimrwisi ghulsons Fasgesionoer oaitoinarChoiosinyEXitable digeadietts for

i.h@tcﬁ %Ellt&ﬂ'i Ha f(ﬁftﬁé th s§§sf o?cﬁgargg.lutll% (Pﬁ/eez[\Jt q{’\% eQ/Edent that

sarcoplasmc reticu ont aneous cal c

suaiablesearmiqrg, SRIVoREs; aqiif@irmigg ei@regi@us slispersissl @mlm mmglents
APREAants-6bloMR] SREkerer, woliay cbﬁlpﬁ)ﬁﬁd‘seand%ﬂ%ﬁhgﬂeélents normally
afterﬁgnii:_I ]?itoéj O‘iqiﬁ‘ fOAng%jai vvhiai(& seen as spontaneous
R0 R s Dgldiof teghng Yy alsoritspd Thegompositinns gentaRing the
mtvieabniwuiiﬂrtan teef gieai mta-‘ally bﬁpdreﬁtbﬁlltj,mewn EJ@ut@f)emg the
S

PSR Say B Eotiert B g Lcopi Ry T B GRosigh da gom about
@.hao 1@0 e preferablyt fnem abogdlh thsabont 2%, perawtight afthetotal
%9%315 a€ of ouabain-induced after- contractions.

ure 2 shows the effects of the conpounds on the

maxi mum hei ghts of ouabai n-induced aftercontractions
I n guinea-pig papillary nmuscles. Figure 3 shows 15 the

effe t npounds on the tinme to maxi num
heigﬁ%ng%Hﬂﬁgggfn-induced aftercontractions in

guinea pig papillary nmuscl es. In general, the

conp invention el.a ear an and . .
decre ce e%{ g ?IPI?(UI(%‘S sf g]ﬁf‘ eqng%gi% rtefstgﬁg.n Ofpain-induced
mhyitlgnxaenpgun@h-ptg fapdlapy mu8Jes. at 10 gM 20 -

concentration, was able to inhibit conpletely the
enmer gency of ouabai n-induced second aftercontraction.
EXAI\/%KI

Guinea-pig papillary muscles were mounted into horizontal muscle cuvette. A
hook connected to force transducer was attached to another end of the muscle.
Muscle preparations were electrically paced at 1 Hz with field stimulation via
platinum electrodes. Modified Tyrode solution was used for superfusion of muscle
preparations. The composition of the Tyrode solution was the following (mM): NaCl
135, MgCl, x 6H,O 1, KCl1 5, CaCl, x 2H,0 2, NaHCO; 15, Na,HPO, x 2H,0 1, and

-glucose 10. The Tyrode solution was gassed with carbogen (95% O,, 5% 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 Exanples 1 to 11 generally describe the preparation
of internediates of the conpounds of the invention.

woThes/pe3apar ati on of the conpounds of the i nvenPCHiIZ0e4/000011
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general ly described from Exanpl e 12 onwards. 30
Exanple 1. Internedi ates a) 2-phenyl chromanol

i nternedi ates 2-phenyl chrong@-6-o0l 35 WO

20111/ 063191 PCT/ F12004/1100011 21 Zinc (5,4 g, 83,2
nmol ), nercury (1'1) chloride (340 ng), concentrated
hydro 189111?%92% {Pirdubdd) @ter were mxed at
room tenperature 15 mnufes and the m xture was
decanted. 6- Fydroxyflavanone (1,0 g0 was added as a

SUSPERyhBin b b?oc'lﬂﬂgt S Bdn-petassiim aCTRhs¢ Bferedsys intracellular

concentrat ed ydrogen chl or.

ook Gghehert R SRCRE m?@%ﬁwgﬁ Ry e s
RaliRlz 16 @VtiioHd ofi safcdplasmin lteauqimna(SRr) and spentanegus cdpium release
m Xt é‘%tlﬂ cngc(il %Xeege?t?ano arl oris @ %}Zlﬁ}ﬁ@l%ﬁﬁﬁéé £ 0Ds in force

|ne ayers were
‘é@ﬁiﬂl&d awextcbmsaitmna(kﬁs) mmsggm as spomtanepestwijchps after the
wat.er an r'tglﬂcﬂv'th Na2SO4. The 2-phenyl chronan-6- ol
\Ré%m%ﬁ?? &4 col utm chr omat ogr aphy usi ng

hept ane- et hyl acetate (2:1) as an 10 eluant. 1H NWMR

(400 rE{}ﬁgB) d itle ddh andé%fExaﬂa (13539, 14a
6 63 ant%%r é%fec?s &”@h p ? Ig S)h i
@nd 841 were gxangned. éfhﬂzfysulta a%?sﬁh%’&’& in fjigurgs I'ep & ‘g%fezl ows the
?ﬁ};cts B8R o %un&d‘bn the skt ffme b1 3¢ ribe &f dimpainPinaGeeicifier-

Eecone s oy ot b e o i

%f Bﬁﬂfﬂﬁ-ﬁiﬂu@eﬂiﬂﬁ&cmﬁrachuﬂs inrgmpieaepig gapillary muscles. Figure 3 shows

Jin e hEYBRERE Ao otgg&ﬂ{;%?(ﬁ@w%& BebeabARSinduced

@Bﬁfaa)ltr&tloﬁs il gmnespignapiiyy mysges.(d, 1H, J 8 2 Hz)
20 6.32 (dd, 1H, J 8.2, 2.4 Hz), 6.29 (d. 1H, J 2.4

( m) ’ 1&91 %gne&%d(hﬁlcgmg\;mg@sg @fgﬁ% iHveqiL ?‘ﬁ %Bl)ayed éppearalr_lpzé an% c?ecreased

SadihbBrude G?aﬂé}@mbhi Ihe ditiehempouhd ofiErgthple33pptr 10HIM

ne | nter.nedi at

- SonpanEon AN BRSNS PRSPl sbandpdised

fdobistid afterdodBacti@y. was added into a sol ution of
2- phenyl chroman- 6-ol (300 ng) in dry DM (3 m).
After stirring the resulting m xture at 120C for

EXAMPLES:

| Examples 1 to 11 generally describe the preparation of intermediates of the
compounds of the invention. The preparation of the compounds of the invention is

generally described from Example 12 onwards.

Example 1. Intermediates
a) 2-phenylchromanol intermediates

2-phenylchroman-6-ol
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30 m nutes 2-chloro-5-nitropyridine (195 ng) was
added. The reaction m xture was 30 stirred for a

WORINH 198191692 hours at 120C. After cooling i nt @GGBERI0000011

tenperature 1 M HCO -sol ution was added and the

m xture was extracted with ethyl acetate. The

conmbi ned organic |ayers were2lashed with water then
with saturated NaCl -solution and dried with Na2SO4.
5-Ni tro-2-(2-phenyl chr oman- 6-yl oxy) - pyri di ne was
recrygim (5i4sgd3fx rﬁmo ficiiey (ID-dhlcafir(840 k), ThncrtrabddR

E‘%(gog M_Izhlg dge @[\P 3 ) %erﬁn%%n%g(%% %I(Hrﬂ?ﬁ]léfz_ﬁlger;lg%ﬁ f(?ralgominutes

1111:]1 the RnEE wbi déddahical3 ﬁﬁydﬁ@@ﬂi&ﬁﬁﬂﬁﬂ 0@) Whs add&Pas H. 2

e Pl Bl 88 o o
(nibldld whier (2 ml)6The regetion mlquyaszeﬂwce@rfpr Ihoups. @fter gpoling

éfg rodrd &y Jrzh‘ﬁres meﬁti‘éﬁ?ﬁ%&e s ﬁﬁéx‘éﬂ'aﬂ@ %ea@l@ﬂé?e & extracted
nitro-2- (2 hényl 5 chronan-6-yl oxy) pyri di ne, but

Pathl el getatep %%W%aﬁ&a@cdﬁyebwgrem?é 54 WHA sagwated

. YxraHGo3t£tﬂ1ﬁtﬁm\m1%n@hﬂﬂwa@ﬂ and dncd with Na,SO,. The 2-phenylchroman-6-

S B SRy BT AR TS pocle ) as a
elhant. 1H NJMFO(4D0 MHB, d’e.-BMEEQ) 8:7826(Z 180, 1.43- 753|-}I)(m BH)26.63 (d,
1ft 58919 Esadan, fs%; 200 Bustg e S50 £y FEodfeh, i 1, 09,
2.2H1z)) 2 89. 2(4dd ,AHL THE, 17H21 %7? (ig&lt?), 2. glﬁdddﬂ Uglﬁz ;76 Z;L% 333( 3 Hz)
§ip gy ks "

15 Exanple 2. Internedi ates a)
Chr oman- 4- none i nternedi ates

6 HydU@, tBe £a4net brdBédRe 8 ¥dsLa BT foroznpheng&hmman-é ol, but

IﬁD‘g E‘& g" %‘E%Fe‘éngg)é ? ﬁy%%ﬂ% a%%me\:lvagere wag %l)ya%jedl n

4- FI uor obenzal dehyde (2,4 m) and ammoni um acet ate

(1, 97%3%1“6%1 aagdfgl The reaction m xture was

refl ours. It was allowed to cool to room
t empe HtNMB (é%l\mr@@b@lh) $:c 241728 n.exdpbB8at(d, Tidrhed Hz)

iﬁg' f}?fﬁ@ J£8 zs'd@ gmﬁ 33 Ou2P 590 (@4, “ﬂ}ﬁtwﬁ 98 Hz), 2.84

uorop ieny xych ronan 4- one
1m( DB Zefoipairisly. ﬁoﬂ@n‘?jﬂ é%( (m.A8)or opheny! ) pr openone.

The obt ai ned m xture was dissolved in et hanol (75 m)
and sodj ac, ded. The t| 0
i xt up b e Rt PPy RE il e lkomegites
to cool to roomterrperature and diluted with water and
filte
2-(4- E%lj%rroo%ﬁeﬂ 7rlyvlcgr?1 H}o Wl)@'nn 4- one was
recrystallised from _

Potassium fluoride (225 mg) was added into a solution of 2-phenylchroman-

6-ol (300 mg) in dry DMF (3 ml). After stirring the resulting mixture at 120°C for
30 minutes 2-chloro-5-nitropyridine (195 mg) was added. The reaction mixture was
stirred for a further 6% hours at 120°C. After cooling into room temperature 1 M
HCl-solution was added and the mixture was extracted with ethyl acetate. The
combined organic layers were washed with water then with saturated NaCl-solution
and dried with Na,SO4. 5-Nitro-2-(2-phenylchroman-6-yloxy)-pyridine was
recrystallised from acetone- 2-propanol (1:5). '"H NMR (400 MHz, ds-DMSO) &:
9.00 (d, 1H, J 2.9 Hz), 8.60 (dd, 1H, J 9.2, 2.9 Hz), 7.47-7.32 (m, 5H), 7.20 (d, 1H,J
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30 acetic acid. 1H NVR (400 MHz, d6-DMBO) 8: 7.59 (m
2H), 7.27 (m 2H), 7.14 (d, 1H J 3.1 Hz), 7.05 (dd,

WOLR46B9D, 3.1 Hz), 6.96 (d, 1H, J 8.9 Hz), 5PSB/FI2E4/000011

1H, J 13.2, 2.8 Hz), 3.18 (dd, 1H, J -16.9, 13.2 Hz),
2.77 (dd, 1H, J -16.9, 2.8 Hz). Using the sane
procedure as descri bed above 2dr 6-hydroxy-2-(4 35

fl uorophenyl ) chroman- 4- one, but replacing

4- quorobenzaIdehyde by an appropriate benzal dehyde,

tdﬂemzvmo -6130qi) 88 | ngLiHO%d@lz P@Hﬁ@@@d&@@@%ﬂms
Zuo% aFE, a%”éﬁ%%%eﬂ% R WL R 204 1H>
40737(m 2H), 7.22 (m 1H), 7.12 (d, 1H,
0. 8
58 ey it drocalirelis dsivkd yos F 5%09‘5‘1-%@%6?%,
Thrar6arg 6-yl@xy0p srdine, bus@pladthg 2-phdnylchromi-6-0l By 2-phehylchroman-

27g?ﬂ§%y%k§E§@@#h) 6- hydr oxychr oman-4-one ' H NMR (400

9.45 (s, 1H), 7.67 (m 1H), 7.47 (m
1H), 10 7.32-7.25 (m 2H), 7.14 (d, 1H J 3.0 Hz),

7.04 1H, J 8. 9 Hz
5 77 ((?jﬂltrcﬂ-ﬂ(Zjahgnﬁchr%nﬁnm}_%loxﬁ%ﬁg’d&g N )

13’5 PEbNMEL g0 i e PMSOY 0. (6 1811428 Ha), 5.60 (3. TH, 1 9.1
2§ Bz$-146-17 3or@p SENY1 22 & hy g@q ormxv(d4ﬂqnp§ 9}%)(6470 (dd,
R (9%, M. &1 R 173 BoPLab e S h 31 5P A e

11, J3-186.8,113, 6.9143), 267968dd,d H, 1H16.7, 8.1841594]2) 252(82m KIWZ 02
iﬁl% fq()134 2.8 Hz), 3.26 (dd, 1H, J -16.9, 13.

édd 1H, J -16.9, 2.8 Hz). 20
2-(2,4-D fluorophenyl)-6-hydroxychroman-4-one 'H NWVR

400 46 1H), 7.73 1H), 7.34
E »%M&"—I@E%g%@mgma?e% 1(38(d H)lH J 2. s(amHz),FDr 04

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

(dd, 1y Chromdn3t-nehe8ntdthedidted8 (dd, 1H, J -16.9, 13.5
Hz), 2.74 (dd, IH J - 16.9, 2.8 Hz). 25 2-(2, 5
-Di fl uorophenyl) - 6- hydr oxychr oman-4-one 'H NVR (300

VHz, deHPIBRY-294- Buctbplienyl)dipmai-453ne m 1H), 7.36-7.30
(m 2H), 714(d 1H, J 3.0 Hz), 7.05 (dd, 1H, J 8.8,
3.0 Hz), 6.97 (d, 1HJ88H2;,576 (dd, 1H, J

13. 6, 22,57Dklz>)droayawopu@nonm|68 0.2) wag dgssolved & waim ginciab acetic

(aefh (4@ ﬁl).%—F%r&)engalaehyde (2,4 ml) and ammonium acetate (1,97 g) were
added. The reaction mixture was refluxed for 8 hours. It was allowed to cool to room
temperature and poured in ice. The precipitate formed was filtered resulting in 4,23 g
of a mixture of 2-(4-fluorophenyl)-6-hydroxychroman-4-one and 1-(2,5-dihydroxy-
phenyl)-3-(4-fluorophenyl)propenone. The obtained mixture was dissolved in ethanol
(75 ml) and sodium acetate (3,4 g) was added. The reaction mixture was reﬂﬁxed for
5 hours. It was then allowed to cool to room temperature and diluted with water and
filtered. The 2-(4-fluorophenyl)-6-hydroxychroman-4-one was recrystallised from
acetic acid. "H NMR (400 MHz, d¢-DMSO) 8: 7.59 (m, 2H), 7.27 (m, 2H), 7.14 (4,
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 (d4, 1H, J -16.9, 13.2 Hz), 2.77 (dd, 1H, J -16.9, 2.8 Hz).

Using the same procedure as described above for 6-hydroxy-2-(4-
fluorophenyl)chroman-4-one, but replacing 4-fluorobenzaldehyde by an appropriate
benzaldehyde, there was obtained: '
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30 Hz). 2-(2,6-Dfl uorophenyl) 6- hydroxychroman 4- one
"H NVR (400 MHz, d6-DMSO S: 7.55 (m 1H) 7.22-

WO(ZMJ/(Q[&.BN 7. 14 (d | H J 3.0 HZ) 7.03 (dd PFTW]Z()\?J/(NN)O]]

8.9, 3.0 Hz), 6.93 (d, | H J 8.9 Hz), 5.84 (dd, 1H, J

35 14.0, 3.0 Hz), 3.38 (dd IH J -17.0, 14.0 Hz),

2.80 (dd, IH J -17.0, 3.0 HZP. WD 211114/1163191

PCT/ F12004/ 110111111 24 2-(3,

5-Di fl uorophenyl ) - 6- hydr oxychr oman- 4-one 'H NVR (400

|sz d6-DVBO) 8: 9.47 (s, 1H), 730723(m 3H), 7.12

6.(dd _1H, J 8.8, 2.9 Hz), 7.00

(d 1%%%?1%%81%?5@) GhiS %g‘d“fﬁ”‘? €13.1, 2.8 Hz), -

3.15 Idd\ll\mmmol\ﬂi@cBDMSOﬁH@)zgs @, B9), (7ena (ol BH),17.40-7.37 (m,

" 8

T %IF” 2R T S0 TR b S o ges (pr
r()sé 9Mié lP&d %@)9 Hz), 8. f(d(l,sl H)16.9 180 Ky 2.8R((dd, 1H,

7 gbo7261AM 2H), 7.66 (m 1H), 7.15 (d, 1H J 3.0
Hz), 7.0 2dd 1H, J 8.8, 3.0 Hz), 6.95 (d, 1H, J 8.8
Hz), 5. 70 (dd, 1H, J 13.8, 2.4 Hz), 3.38 (dd, 1H, J

- 16. 92-(2FhborbighenyD-Bhydrébthichddrhan-4-0nd - 16.9, 3.0 Hz).

6 d I -4 '
VR ( FoOtR 00 Mg g NESBY 8Y DRBIRMR 7169 T 180 265+ e 1,
my 725 (t8, JH), 7. 18K, IIHST DOHzZ), 7.04 (R, (HdJ 89H3.0HB, 8.953d,01H, ]
gfné;g %&&ﬁ%ﬁﬁ Ao dgegadiptdSg iy Fotae 1
2-(3- ChI oro 4- fI uorophenyl) 6- hydroxychrormn 4-one 'H
NVR (400 6: 9.45 (s, 1H), 7.53 (m 1H),
7.36-7(33D uomn,henﬁ) Bydrgxychmomang-eneriz) - 7. 05 (dd,
1H,  J'EBNMR 3460 Wiz, dGDABSOYS: 951 (4, 1EH)97+53)7 4<5(n262H)2@ 31 (m,

1) %ng;gs g5 o6 g5 384 Syl B b3, 0

@dCHHF bpHUehPH2)63.8¢ (idptHic hr-b6ani 314 i, 2.79 (dR1H40016.9, 2.8
, d6-DVMBO) 6: 9.49 (s, 1H), 7.77 (dd, 1H J 7.7,

0 Hz), 25 7.53 (dd, 1H J 7.6, 1.8 Hz), 7.49-7.41

(m 2H), 7.14 (d, 1H, J 2.9 Hz), 7.06 (dd, 1H, J 8.8,

2 9 Hz)a, 4@)191301(0?)116:13}1‘) 6-hy&o? é'f%bmaﬁ-rﬂ& (dd, 1H J 13.6,
Tﬁ%ﬁ@ )%1 50) 8046 (s lH) B, 7% (m, IH) 5455 (m, 1H),
219 ancmmmmeanyH) I B9 DRY ¢id, AR 1T-848, 0B HZB@.95SHANMR T 8.8

1%2% %@ ﬁ%ﬂ\ﬁg?— PH2) 3% (@R; 18 - 167961% B, 2V ad, 17,7 -

16.9, 2.8 Hz).

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

'H NMR (300 MHz, d--DMSO) 8: 9.46 (s, 1H), 7.53 (m, 1H), 7.36-7.30 (m,
2H), 7.14 (d, 1H, J 3.0 Hz), 7.05 (dd, 1H, J 8.8, 3.0 Hz), 6.97 (d, 1H, J 8.8 Hz), 5.76
(dd, 1H, J 13.6, 2.7 Hz), 3.26 (dd, 1H, J -16.8, 13.6 Hz), 2.76 (dd, 1H, T -16.8, 2.7
Hz).

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

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



3H), 7.12 (d, 1H, J 3.0 Hz), 7.05 (dd, 1H, J 8.8, 3.0
Hz), 6.98 (d, 1H, J 8.8 Hz), 5.58 (dd, 1H J 13.1,

wQ@2@4Mme31913. 18 (dd, 1H, J -16.9, 13.1 Hz), 2. 81’C(Fdﬂ2"li-i/(’0"(’ll
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1H, J -16.9,2.9 Hz). 3.5

2-(2,4-D chl orophenyl ) - 6- hydr oxychr oman- 4- one WO
2004/ 063191 PCT/ F12004/ 0000124 25 'H NWR (400 MHz,
d6-DMSO) S: 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. 14 603 slhiflubrgbhn )S«hyar chid¢han-4lbhe J 8.8, 3.0 Hz)
2 18 §§M&4OO%;1H&£%@M§Q 05 47 sp by T 33 §H5'912 @

ﬁ6J§9ﬁz77+66)(dd51H 188 2.9 Hz), 7.00 (d, 1H, J 8.8 Hz), 5.60 (dd, 1H, J

mé,~&33§/%%??§5)1§? pit oﬁﬁﬁ@gé?‘é@?&ﬁoj%wﬁ%&

(m 2H), 7.39 (m 1H 7.12 (d, 1H J 2.9 Hz), 7.05

ad. %&I@%ﬁd” %ﬁs“é*gsethqfﬁ%ﬂ’?ﬁamﬁ* ot S 15 o

Hz) . PHSMRAG00 Mz, dedMSON$; 949 (59 15,)8.07 ) 786779 (m,
4 '@%F E%f Y19 61 yﬂé@ﬁﬁhm H‘d‘h—PU%S 3%14%’26(9153@1 1H,J

%ﬁﬁ M%%(ddsﬂﬂ,ﬂ ](338%1&}&)} 33381(‘:123)1}1 - %)63.9 (]o?d H%i (%ff'(dd 14,

??ggg;;:bz 6.93 (d, 1H, J 8.9 Hz), 5.51 15 (dd, 1H,

Hz), 3.15 (dd, | H, J -16.9, 13.0 Hz),
275(dd 1H, J -16.9, 2.9 Hz), 2.62 (g, 2H, J 7.5

—H?drﬁky—73(|4|ytr1£1u6’1:051dﬂ25)1pheny1)chroman—4 one

6 Wdﬁwng 4@@%@@@@&@% '7"}6’5%(%9913@,

1196-370 912), 7004 Gid, 1K) I 8.3, B8-H2)56.98 fql, 1ﬁ|)1887H@B Goid p, J
9 - 1

23 4 s B bt Ty W 0

. 322(dd 1H J 16.8, 13.0 Hz), 298(dd

1H J ’71 ofo-8-fidbtephenyl)-6-hydroxychroman-4-one

((535%dr0 1%1\/% 3 nltr%?hﬁw)(g 8'%2';2 ‘ﬁéﬂgﬁs%@& 1?&1% 731 (m,
;? 72133&1211 J 3.8 H), 1.05 (dd, HH, J 8B, 9.0-H}), 69674, [H, J 8.9Hz), 5.76

iy 5525k b ide s e 7 &956.{1[3] -16.9,2.

). J 13. 1, 29Hz) 3.21 (dd, 1H, J 16.8, 13.

288(dd 1H, J 16.8, 2.9 Hz). 30

6- Hydr oxy- 2- ( 4- nltroghen yl') chroman-4-one 'H NVR (400

MHz, d¢ Dib@rophenyla@hydroxyghiyomgndeoney 2H J 6.9 Hz),
7.83 I NMR (400 MHz, dg-DMSO) &: 9.49 (s, 1H), 7.77 (dd, 1H, ] 7.7, 2.0 Hz),
7.53 (dd, 1H, J 7.6, 1.8 Hz), 7.49-7.41 (m, 2H), 7.14 (4, 1H, T 2.9 Hz), 7.06 (dd, 1H,
78.8,2.9 Hz), 6.93 (d, 1H, J 8.8 Hz), 5.78 (dd, 1H, J 13.6, 2.6 Hz), 3.19 (dd, 1H, J -
16.9, 13.6 Hz), 2.78 (dd, 1H, T -16.9, 2.6 Hz).

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

'H NMR (400 MHz, 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 (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). ~

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



(d, 2H J 6.9 Hz), 7.13 (d, 1H J 2.9 Hz), 7.06 (dd,
1H, J 8.8, 2.9 Hz), 7.01 (d, 1H, J 8.8 Hz),

WORIO631913 0, 3.0 Hz), 3.15 (dd, | H, J 16. "Ei’"’dz"iw""""
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2.89 (dd, 1H, J 16.8, 3.0 Hz). 35

6- Hydr oxy- 2- ( 3- net hoxyphenyl)%hrorran-4-one WO

2004/ 1163191 PCT/ F12004/ 00112P11 26 ' H NMWR (400 MHz,
d6-DVMSO 8: 9.42 (s, 1H), 7.33 (t, 1H, J 15.8, 8.3
Hz), 7.12 (d, 1H, J 3.0 Hz), 7.10 (s, 1H), 7.09 (d,
1H, J‘H1\$1\41RZ()400MH14 c(sdHMSD)IS J?@(% 183), O78+ﬂd) 1H6I 86 Ha),

ﬁl@ %ﬂz) 0 E‘%gi,;@‘é@d Jily8s, %)2 73 ’1@) gT %ﬁiﬂd’f 06 (dd,
18,9 8.8.3.®©Hek ¥, 972(d717H,(1j&|8H ®H, 13 ,Lay Hz), 3.18 (dd, 1H,

| bl 4- H NVR (300
?/Hzl_%(y 5N }%&)@?@Y&d ZH_PHEJMJ?EI) W%EB ( ?nneZI-I) 7. 47S 7.39

(m  3H), 7.13 (d, 1H, J 3.1 Hz), 7.02 (dd, 1H J 8.9,
3.1 @)(3-]@0&19@3@:1}!1)‘5 h¥dfbx§chiiéhand-ché  (d, 1H J 12 3)

107Dy 00 M s DR B o L Bt 7,50 on, 1 955'2953 m,

2H) 4759 (ap OB DY (J,CHH,dra He),6-@h @d, 1THY 8.8t 19&1z), 6.98 (d, 1H, J

| f
SRR P R 128 30 B Bt Y\ 16 ol 810 15
d16PHESBZ). ) was added dropw se a sol ution of
borane- THF conplex (20 mM, 1.0 Min THF) under
nitroge The reaction mxture was refluxed for 1

hour . gM@hylpb@M)-%Y%XV%om%ﬁQ@mer ature it was
pour ediNgIR (;OO MRz ?df,l\lbmlo Saol"/u43 @2H2J 84-Hz), 7.25 (d, 2H, J 8.1

bl SRS W) BT 88120 4855 L $5500 o) Wiy, 5
chJIH,m13Z}-|)29I(iz)89 16ddd 1, JJ—lZi9ZlBrIx))Hz)62 gsé(lgdi lgl,li 1169 29
gﬁizf%ﬂ‘) (g, f% P51 i’%“%ﬁéﬁ%ﬁ 2. 25 Ems 1H)H?
1.89 (m 1H). Using the sane procedure as descri bed

b 6f | 25 4,6-diol, but
?egrggfg{j’ gx ?I%‘?@&ﬂ%ﬁré&gﬁ &%?oxychr omsml?'r ’

o agEmMR, Gioe M85 8 A8 G aRD b el A7, 11D 867,98
\&5511215“76831@@7 (121 E Gsmqapi(em chiomni) 6-10He), 7.05Hdd, 1H,

0B ASabRh o, By iﬁﬁ”é opediet Tazeh

215&; Il-lZDHzQ,BQS(ctﬂ, 1) 16.82%5 Hz), 6.55 (dd, 1H, J 8.7,

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

'H NMR (300 MHz, ds-DMSO) &: 8.40 (s, 1H), 8.24 (dd, 1H, J 8.2, 2.3 Hz),
8.01 (d, 1H, J 7.9 Hz), 7.74 (t, 1H, J 15.9, 7.9 Hz), 7.13 (d, 1H, J 2.9 Hz), 7.07 (dd,
1H, J 8.8, 2.9 Hz), 7.00 (d, 1H, 8.8 Hz), 5.75 (dd, 1H, J 13.1, 2.9 Hz), 3.21 (dd, 1H, J
16.8, 13.1 Hz), 2.88 (dd, 1H, J 16.8, 2.9 Hz).

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

'H NMR (400 MHz, dg-DMSO) 8: 9.48 (s, 1H), 8.29 (d, 2H, J 6.9 Hz), 7.83
(d,2H,J 6.9 Hz), 7.13 (d, 1H J 2.9 Hz), 7.06 (dd, 1H, J 8.8, 2.9 Hz), 7.01 (d, 1H, J
8.8 Hz), 5.77 (dd, 1H, J 13.0, 3.0 Hz), 3.15 (dd, 1H, J 16.8, 13.0 Hz), 2.89 (dd, 1H, J
16.8, 3.0 Hz).

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



2.8 Hz), 5.44 (d, 1H, J 7.0 Hz), 5.15 (d, 1H, J 10.7
Hz), 4.86 (m 1H), 2.29 (m 1H, 1.86 (m 1H).

WQ2(0206318br ophenyl ) chr oman- 4, 6-di ol 35 ' H NVRPCAFG2004/0060011
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MHz, d6-DMBO) 8: 8.85 (s, 1H), 756(m1H) 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, 264, J 8.7, WD 2004/ 063191
PCT/ F12004/ 000011 27 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 (‘DW g»ngé)iprsR))a #js 1H), 7.33 (t, 1H, J 15.8, 8.3 Hz),
uor o n C 0
e, B LRRN S A OTH0 8 S HA S0 3 1 s, 30
gé@ 1,.8.94 Hz),b. %@idl—lzBI,JﬁO,GZS(}ﬂa) 160 (d4, 8HZJH:I2)9 2.9 Hz),
(%575(51

i B pon 2t > fPed fh 116k 2 908,

1 99 (m 1H). 2-(2, 4- Dfluorophenyl)chrorran 4, 6-di ol

H.ﬁggdrﬁo 9 yl-g-%ll Q)Ioi% 8.88 (s, 1H), 7. 01 (m
Hz) Hasnvnﬁ”?mowﬁiz &@M&@)w ‘A? 38 diﬁﬁlg'rs %H)a 7747 -7.39 (m,
"E’[»i) zé{t@ 1( J31H)Hz 576'2 c(cplq!H iklo, éllﬁz)% 8d(dt 1z 8. SH8B 5.17
z(d( PH5L 13-3), ad&géﬁe 151&# &1%%2"%0681 dol3 > L0/ VRZX 400

MHz, d6-DVSO) 8: 8.87 (s, 1H), 7.39-7.22 (m 3H), 6.89
d, 1H J 8.7 Hz), 6.56 (dd,

(d, 1H_.J 2.8 Hz)..6.63
(1H, J]@.C#O@?%“%‘{OI@WC%‘EeslH J 6.8 H), 5.35 (d,

1H J 11.2 Hz), 4.89 (m 1H), 2.28 (m 1H) 1.95 (m

h 4. 6-diol 'H NWR
(400 m&‘gF@‘@fﬂB&}E@jl R oggg%yﬁlgf? romag 48 ( Io1H),
717713(m 2H) , 690d1HJ29Hz)655654

(m 2|_ﬁ1to a'i Sen&sﬁg% flj"(4 t} }_ér%pﬁenyi) &h?ﬁﬂoxyéhr&ﬁan%ne](@ét g)in

Sirg FTEE (S e shded e i< o s iog. o borane; T gomlss (20 ml, 1.0

'\Mzm ’I%EE) %9 1}1150 géh. 8he &&ch&hﬂmxﬁ:@ﬂm? réffaxédfor3Hiour 6AB8r

gqqollgg ? 'g:ne Tom temn: eraglreﬁl? véaa pngld 15to§anc7)lce|:_-|é|§\§[ P?(glsﬂﬁt?odi 2-(4-
Wruorbphéhyd)chitmand4 861161rwaslﬁl)c;rec2 'HONWMR (4De)VHz, 8SDMSO) 8: 8.84
1

S AT e At o

765@(dﬂ'ﬂﬂ I®7,2.7 Hz), 5.42 (bs, 1H)5 ’7(d J10.7H 487(m 18),
2.25 (m, 1H), 1.89 (m, 1H).

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

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

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

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



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,

WORMMHMB3BI5 Hz), 5.34 (d, 1H, J 11.6 Hz), 4. 88 RGH/FIZgH000011
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2.21 (m 1H, 1.95 (m 1H). 35

2-(4-Trifluoromet hyl phenyl)chroman-4, 6-di ol WO

2004/ 063191 PCT/ F12004/ 000012728 ' H NVR (400 MHz, .
d6-DVMSO) 8: 8.86 (s, 1H), 7.77 (d, 2H, J 8.3 Hz), 7.68
(d, 2H, J 8.3 Hz), 6.89 (d, 1H, J 2.9 Hz), 6.63 (d,

'1|8|Hz} §.46 (8121)1{ 6.5 8izf, B35 adl;llHJT 80.6,Hz)24.80 tin) 1HER. 2426 (pal, 1H),
Hz), 5.26 (d, 1H, J 11.2 Hz), 4.90 (m 1H),

§m( 1H), 1.85 (m 1H). 5
2-(3-Cnl oro-4-fluorophenyl)chroman-4, 6-diol 'H NWR

400 7 39- 7. 24 3
.88 NZ'f Q&?“Q‘j'\é%%@ﬁzh?‘m%ég lélH) 1H, J 8. Hz§m oL
(dd, NMRE40Q MHz dsDMSE) 49 8(8643 (s.1HD, 34é 7836 (1) ”H)s73:5§ (m,

G ) 1: 38H§2 ?%15%8 (7 g4z %. §§§1c{dn1}11ﬁk,7 is%iz) 5.49
e ket S8 L4 T e
749(dd 1H J 7.8, 1.4 Hz), 7.45-7.36 (m 2H), 6.89

d, 1H.J 8.8 HzZ), 6.56 (dd,

1H J%’éﬁlfﬁ“grqqi‘?“ﬁ}fg@;’ éjﬁ 3 11 7) 1.5 Hz)(
4.90 [ENMR)#0@MEE, (FDMSED) 6158d86(|821l({) 71,6111, 1), 7.28 (m, 1H),
Gatdsd BB, AR s odg i 5 g HANESL 6RE T 5.0, 2.7
Hz}iSS 461(5 B]-Il) 5.%.@8, 14,J 119, B4 H7, 483 (mﬁlf@)ZZ@d (HLHH)Jl 99 (m,
Tﬁs) 6.55 (dd, 1H J 8.6, 2.5 20 Hz), 5.44 (d,

6 Hz), 5.15 (dd, 1H, J 11.8, 1.4 Hz), 4.87 (m

229(m 1H), 1.85 (m 1H).
2 (2 éé%@itﬁfo&%@ﬂm hobsdthamaE-diob- di ol ' H NVR (400

89 )
7 ¢ a0 Laapnd dosdiise) Fs gl @b 188 oo Myl B @
hig) J 268 B9), 663 AHHT &7 HA)iz§.56 GdBH3H, ((HB B8 Hz)BSEG{il)EISH J6.8

515 04 117 11234 ey ol Sty pps ot fip. 15 g 418 1)
1.80 (m 1H). 2-(3-Bronophenyl)-chroman-4, 6-di ol

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

'H NMR (400 MHz, dg-DMSO) &: 8.87 (s, 1H), 7.48 (m, 1H), 7.17-7.13 (m,
2H), 6.90 (d, 1H, J 2.9 Hz), 6.55-6.54 (m, 2H), 5.46 (dd, 1H, J 12.2, 1.8 Hz), 4.87
(m, 1H), 2.37 (m, 1H), 2.23 (m, 1H).

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

'H NMR (400 MHz, d¢-DMSO) &: 8.87 (s, 1H), 7.21-7.17 (m, 3H), 6.88 (d,
1H, J 2.4 Hz), 6.64 (d, 1H, T 8.7 Hz), 6.55 (dd, 1H, J 2.4, 8.7 Hz), 5.47 (4, 1H, 1 7.0
Hz), 5.17 (d, 1H, J 10.5 Hz), 4.86 (m, 1H), 2.32 (m, 1H), 1.85 (m, 1H).

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

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

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



30 'H NMR (300 MHz, d6-DMBO) S: 8.83 (s, 1H), 7.63 (m
1H) 7.53 (m 1H) 7.46 (m 1H) 7.37 (m 1H), 6.88 (d,

wolkosdeR9P Hz), 6.62 (d, 1H, J 8.7 Hz), 6.55 (@CGT/FIZM000011

10

15

20

25

30

35

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).
35 2-(4-Et hyl phenyl) chr oman- £286-di ol WO 200. 1/ 063191
PCT/ F12004/ 000011 29 "H NWR (400 MHz, d6-DWVSO) b:
8.81 (s, 1H), 7.34 (d, 2H, J 8.0 Hz) 7.22 (d, 2H, J

g\g&g @06 ] 303 HZ8) 5171) (7d77 (JdeHJJé BHz), 7.68
@DH?@EI{ZM 6. 89%}1{ 421% H@)}f 6. 63%%1}@,”1] 8. m\;z 6! é'gdcf df{ }s
29w, 5 436(‘9&*@1 17 8?&?22(5”76%@1}1 3164 {18, 4196)(m. 192,60 (o, 1),

Nltrophenyl)chrorran 4,6-diol 'H
N8R (680G1MHz, d6-DVBO) S: 8.87 (s, 1H), 7. 99- 8. 02 (m
1H), 777786 (m 2H), 7.59-7. 64(m 1H), 6.89 (d,

1H,'J 2.4 2H), 1-5. 55 2
4.85-4: @20'%11?10'&1‘3““92 EYlic(*ﬁnl?m %ﬁ’? 1. 85- 1(%% @
1H) 18 RMER3 WOMEWDMSQY&)%&S ¢, 610, BBO-724 H)fl@@s (d,

R od&ﬂ%% g 15 53486, 5 53%&%@ JEEAR (s s, é}i(dZQH 168

([{zgiaﬁ(dmmsmsnzgmonel}gg a(mLIH) 1397213 )
6 (d, 1H, J 8.7 Hz) 657(dd 1H, J 8.7, 2.9 Hz),
5.47 (br s, 1H), 5.33 (d, 15J107Hz)

4. 88- &-GECEWOMyI)@%mH@ dichy 1H), 1.83-1.92 (m

1H) 25{% gngmw #.68-(@d,0lH, J' 7 NVRHZRO049 (dd, 1H,

LY ﬁ@-lz),ﬂ.ﬁS—j?@@qg) 6§3g% 1&@ J?zﬁ_.h%)észg‘;gzllﬁ gsgéﬂ{z) 6.56

(4, 1]H'|J§98" §H=L2)5 35(&@ 169 d. 11 TH1.5HS), 6,9020, :HrB F2} (m, 1H),
é 5.32 (d, 1H, J 10.5 Hz),
ﬂ%%lﬂbﬂ(m 1H), 231238 (m 1H), 1.78-1.89 (m
1H). 2-(3-met hoxyphenyl)chrorran-4, 6-diol 1H NMR (400

2 § ol7- 31 (t, 1H J 15.
e e A s e
( s8)(d 1, I'2)s 15), 8%2((d, 1HH 8.8 Ha), G55d, 1 2
mgésr%é iH,J(?gl{q)Hz)g N,gt(é@u-g F;ﬂéi £Rzb a3y GEuEy b oo (m, 1),

1.85 (m, 1H).

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

'H NMR (400 MHz, d¢-DMSO) &: 8.89 (s, 1H), 7.66 (d, 1H, J 2.1 Hz), 7.64
(d, 1H, J 8.5 Hz), 7.51 (dd, 1H, 1 2.1, 8.5 Hz), 6.89 (d, 1H,J 2.7 Hz), 6.63 (d, 1H, J
8.7 Hz), 6.56 (dd, 1H, J 2.7, 8.7 Hz), 5.50 (d, 1H,J 6.8 Hz), 5.37 (4, 1H, J 10.4 Hz),
4.90 (m, 1H), 2.32 (m, 1H), 1.80 (m, 1H).

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

'H NMR (300 MHz, de-DMSO) &: 8.83 (s, 1H), 7.63 (m, 1H) 7.53 (m, 1H)
7.46 (m, 1H) 7.37 (m, 1H), 6.88 (d, 1H,J 2.9 Hz), 6.62 (d, 1H, J 8.7 Hz), 6.55 (dd,
1H, 7 8.7, 2.9 Hz), 5.42 (d, 1H, ] 7.0 Hz), 5.14 (4, 1H, J 10.5 Hz), 4.86 (m, 1H), 2.29
(m, 1H), 1.84 (m, 1H).

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



30 | H NMR (300 MHz, d6-DMBO) 8: 8.79 (s, 1H),
7.42-7.33 (m 5H), 6.88 (bs, 1H), 6.53 (m 2H), 5.37

WOQRUNMOEH91] 8.0 Hz), 4.70 (d, 1H, J 10.6 Hz), FPCIFIZ4p/000011
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1H), 0.73 (d, 3HJ6.7Hz). c) Chroman- 6- ol
internmediates 35 2-(4-Fluoro ghenyl)chronan-G-ol WO
2004/ 063191 PCT/ F12004/ 1111129111 30 Triethyl sil ane
(14 M) was added slowy into a solution of
2-(4-fluorophenyl)- chroman-4,6-diol (2,9 g) in

di chl dgmw@@ dbMS Y &: 4. SIO(sQEMR17 34 @CRH, [ 80 H1))7.22
en a

t t i
Wadried 5020 GESHGoms L et b ol 8B pnb 5 faE s,
7. 8360, 589 l(ld MMH) U?hwaﬁ) KSCﬂt’f(ddIIdnJ 1@ 2 Hat 4286 éndlf?kgr@dgeaﬁa
or I Vapor at ed unaer
VSt 45818, BIRL ST G, 1EPEHIERL I SRy P
2- (4 quorophenyI)chronan 6-ol. 1H NWVR (400 MHz,
CDCL3) ( BNjtrdni X@Qﬂrﬁﬁﬂl%%d@@ (m 29, 677 (d, 1H J
iNMRQ%? NEz, dstDMS@PS 8. 8%(84115&)7 9928596 ((nda@—| ), hiy/-7-86
f%?) 3591716 (g’ 6 121‘) '6299(d1@HZJ 74 qucw56—f|‘$7 (Jnugm, 53t5:] 5.55 (m,
in e ,
it S 654 S AT B By P T, 51 1O
2- (4-fluorophenyl)chroman- 6-o0l, but repl acing
2- 4 I h diol b i at
2t LISEaRent R SR i 1 of by an appropr ate
2- (3- Eﬁmr(hemmz;mmmsosaos 89 (bt SNIVEY), (2420 (sMiH), 8.20 (dd, 1H,
8
ggbz%?@ Zl‘??’(é 1f1317ég§§,777fl‘g () 14, 7. 9185, 678%3 (1!11 128
Hy), 63668(d5 1HRJ 8. w;) 667494141, J8-7, .39 g)-,ﬁ ()'br sl 5(3ddd 1H,
3 14n.2. 13
3“0.7%;@’215_;?3442 A1 Ihlfz%sfébgﬁ@(rmﬂ) 2.8831.6m1HY).
2- (2- Fl uor ophenyl ) chroman-6-ol 1H NVR (300 MHz,
d6 DVEQ) - r&tmﬁhé@mmorﬂamédirmsg (m 1H), 7.26-7.19 (m

0y %WO& Mg %EMS%%Q( Poc3Emosas (ot rd phy, 7.74
()21, 2 OPHNGRO QHIHY 2863, 6.69 0) 1B, D SiHZR 656 ((114q 1H,18.6,
%S) B ?‘%dgnl%{—rzﬂ ng%Ng% %%Q'P%l.lggrsglgg)e BV 54 gfﬂamgnﬁﬂoél 238

IJH)IHYIKZSMP(MHN 26 (m IH, 6.64 (dd 1H 9.0,
.8 Hz), 6.54-6.51 (m 2H), 5.25 (dd, 1H, J 10.2, 2.2

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

'H NMR (400 MHz, d¢-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), 5.40 (d, 1H, J 7.0 Hz), 5.08 (d, 1H, J 11.5 Hz), 4.83-4.89 (m, 1H), 3.77 (s, 3H),
2.23-2.28 (m, 1H), 1.83-1.92 (m, 1H).

"E“

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

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

c) Chroman-6-ol intermediates

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



30 Hz), 2.93 (m 1H), 2.66 (m 1H), 2.14 (m 1H), 2.01
(m 1H). 2-(2,4-Difluorophenyl)chroman-6-ol 'H NWR

w@ 20000121 d6-DVSO) S: 8.83 (s, 1H), 7.56 (m PHI/FIZ0B00011
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(m 1H), 7.13 (m 1H), 6.63 (m 1H), 6.53-6.50 (m

2H), 5.17 (dd, 1H, J 10.3, 2.3 Hz), 2.92 35 (ddd, 1H -
J -17.0, 11.5, 5.8 Hz), 2.6630dd, 1H, J -17.0, 5.0,
2.7 Hz), 2.09 (m 1H), WD 2004/1163191

PCT/ F12004/ 1111111111 31 1. 98 (m 1H). 2-(2,

5-Di f 1 uor ophenyl )chroman 6-01 'H NI\/R (300 VHz,

d6-DVMBO) S: 8.82 (s, 7.34-7.22 Z 1.1
5 (m ’l:’ﬂd)hylsglagg((é}ﬂnl)ms adge@glom miq_ﬂ SOlEtl@BOf(%n( %}q’)rop enyl)-
%h%o}n% ; bl (2 %ﬁn@iﬁdﬁlor@ﬂﬂkthane (58 ml) Tnﬂuoroacetlc acid (27 ml)

uor o chr gman [.LH N %‘ﬁf %
d@smmd@d ngI.B’SlS% glto g_pﬁacthn HliXtP.Fﬁ anﬁ_b wasist ro‘fﬁ)
Zex%ﬁerﬁfﬁre #37)1, hdur OPhe(rdgbtiohhhixdur wis pawed Idn)lge-ﬁaﬁ‘aiaﬁd BAtracted
ﬂg}h dzlg%@gor{lppgargq_b%e %CHSidAl%(\%H% e‘%?ﬁ)or %d%!fae(‘r'_xl%ALhce 'p?géssx@wuh
Zolﬁlsmétomtftmuap(@,pﬂmyﬂ»benm)mamaﬁ “6obl. "H NMRAIQBNEMEDCLs) &:
8

@gﬂj@,&}g % ( 2%@ %‘ldmﬁ 3y %ﬁzc)i déFﬂHHiﬁs 6! éd{zg 6.57
gAOIHX. 6Hi|2)4 9’5((1}5 1Hd1110£H- 43D, 3.95 ( dl, 3HpJ § 8, él 450.2 Hz),

J 7 . q 1H, J
Gt IG5 1 S 2 P e B Y Ty
2-(2-Trifluoronet hyl phenyl)chroman-6-ol 'H NVR (400
'VHZ C@s )sadre Rocdluicsas dékdribed.aBaverfor 3-(¢+fluoBdPhenyl)Eifoman-

(v, b rﬁfw 2(84'}%&‘540313%’5"%‘%‘)“‘4 528 i apfiobi Bineny-

(dMrorhi-4,62di08 there wakipbtaine@6 (m 1H).

2-(4-Tri f1 uor omet hyl phenyl ) chroman-6-0l 'H NVR (400
Mz, d6-DMSO) 8: 8.82 (s, 1H), 7.75 (d, 2H, J 8.3 Hz),
7. 65 25(3-HluoRiphedylkhgorke)-6-8. 67 (d, 1H, J 8.6 Hz),
6.53 (1 N?ls)qz( 02'1\@1?'6 D§M§é 694, 781(§| 118, 6435(m91H7IZ7 28-7.25 (m,
gzééngg(mmﬁ;g(;sggd( T8 Hz)%5° @d: D103 03 St B a0 o, 11 7

SF @AH)H2.63 (m, HINMR3 (#)QH), 1.93
T O, e L S D 3y . 60
(@, 13D 1H383Hz)654651(m2H) 5.19 (d, 1H,
J, 8.8 Hz), 2.92 (m 1H), 2.66 (m 1H 2.12 (m 1H),

1. 96 (fn(2 l-momp%]e{]yl)c ¢hl or ophany! ) chr oman- 6- ol
I{ 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 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).

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

1 NMR (400 MHz, de-DMSO) 8: 8.85 (s, 1H), 7.41 (m, 1H), 7.33 (m, 1H),
7.26 (m, 1H), 6.64 (dd, 1H, 9.0, 2.8 Hz), 6.54-6.51 (m, 2H), 5.25 (dd, 1H,710.2,2.2
Hz), 2.93 (m, 1H), 2.66 (m, 1H), 2.14 (m, 1H), 2.01 (m, 1H).

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

'H NMR (400 MHz, d¢-DMSO) 8: 8.83 (s, 1H), 7.56 (m, 1H), 7.28 (m, 1H),
7.13 (m, 1H), 6.63 (m, 1H), 6.53-6.50 (m, 2H), 5.17 (dd, 1H, J 10.3, 2.3 Hz), 2.92
(ddd, 1H, J-17.0, 11.5, 5.8 Hz), 2.66 (ddd, 1H, J -17.0, 5.0, 2.7 Hz), 2.09 (m, 1H),
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'H NVR (300 MHz, d6-DMSO) 6: 7.58-7.36 (m 4H), 6.66

1H), 6.55- .
WO(ZZ%/@‘“ 35 6.51 (m 2H), 5.23 (dd, 1H,_J 10 1

2.92 (m 1H), 2.68 (m 1H), 2.17 (mpwlzmulommn
200-4/063 1 9 1 PCT/F12094/11001111 32 1H), 1.87 (m
1H) . 2-(3-Chl orophenyl ) chroman-6-o0l ' H NVR (300 MHz,
d6-DVMSO) S: 8.79 (s, 1H), 7.98 (d, 1H, J 0.7 Hz),

7.42- 5 7.37 (m 3H), 6.71-6.49 (m 3H), 5.04 (m 1H),
2.9 (m 1H), 2.65 (m 1H, 2.12 (m 1H), 1.93 (m

16h (m21H2, 4- D chl or ophenyl ) chroman-6-ol ' H NVR (400
Mz, d6-DVBO) S: 8.85 (s, 1H), 7.65 (d, 1H, J 2.2 Hz),
7.57 10 (d, 1H, J 8.4 Hz), 7.49 (dd, 1H, J 8.4, 2.2
Hz), B(B3-Bflsarophenydighrongngtol dd, 1H, J 10.3, 2.1 Hz),

2H§91 @N@%‘k‘ézoo?m%eggf}l)l\l%b) ) 5:28 %@ &, mH)l‘H)s?\I 71298(51 (3H), 6.71-6.51
cnrona
(@6, 3EREE204m, 8E1g10. ?%(%1 0B, 24 G B A el .
15 7.43 (m 1H), 35(m1|—|)667648(m3|—|) 5. 01
1 2.12 1
(1m92 :I%_D'IGT 6%?4?‘“‘“%’%2“@%% mchr orman- 6- ol (mH NI_DI\/R
(400 WrNMRBOOMEE, d¢-DNGSQUS: 81&5 (S 181)27 Ak Ymy 1HR 7.3 (m, 1h),

155 @ §13, €8 (0 grCr 8% g%(%zswﬁgylgaé%%@zﬁd@ﬁ(ééoz

1.6/Hz), 203 Tm, PHY, P:Iﬁ)S(leH)ﬂ, T (L HH), 2,01 6, - 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). 2-(2- NltroPhenyI)chroman-6-oI 25
"H NN SA4oiflupsepheryd) golg 85 (s, 1H), 8.00 (d,
(15H59J‘6 NMRZ300 X2 dsDNMOO) B 882)(s, 1H)59:20- 761':%«2I (om) 3HEH.68 (d,
b8 511, %}(&W%f%gg@?@@% 1ﬁg9 862, 3%1) 905%{(:5 11798,
273& 238 (dd, 11 -16.7910-4.. 5955|HZI ,621(eid, B J - 167 8.9, 5.0 Hz),
N, t 0 rormn 6-0 H NVR (300 MHz,
dég%%é}bsf)gg%o 1%2 8.26 (s, 1H§, 8.19 (dd, 1H,

8.1, 2.3 Hz), 790(d 1H, J 7.9 Hz), 7.70 (t, 1H,

‘] 15. (27%'311%)'?() etﬁyl%ﬂcx(ﬂ) chibfhande-81 4 Hz), 6.51-6.55

(13 2o 4o e, it 0055548, e 77 S i, 357 .

(5, 616')4 (®51H, 7 7.1, 2.1 Hz), 6.54-6.51 (m, 2H), 5.14 (d, 1H, J 10.5 Hz), 2.95
(m, 1H), 2.72 (m, 1H), 2.05 (m, 1H), 1.96 (m, 1H).

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

'H NMR (400 MHz, dg-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 Hz), 6.53 (d, 1H, J 2.9 Hz) 6.51 (dd, 1H, 8.6, 2.9
Hz), 5.12 (d, 1H, J 8.3 Hz), 2.90 (m, 1H), 2.63 (m, 1H), 2.16 (m, 1H), 1.92 (m, 1H).

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

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

2-(2-Chlorophenyl)chroman-6-ol
'H NMR (300 MHz, ds-DMSO) &: 7.58-7.36 (m, 4H), 6.66 (m, 1H), 6.55-
6.51 (m, 2H), 5.23 (dd, 1H, J 10.1, 2.1 Hz), 2.92 (m, 1H), 2.68 (m, 1H), 2.17 (m,
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6.9 Hz), 6.69 (d, 1H J 8.6 Hz), 6.53 (dd, 1H, J 8.6,
2.8 Hz), 6.50 (d, 111, J 2.8 Hz), 5.19 (dd, 1H, J
9.9, 2.2 Hz), 2.87-2.91 (m 3H), 2.61-2.66 (m 1H),
2.16- 2.21 (m 1H), 1.89-1.93 (m 1H. 5

2- ( 3- Met hoxyphenyl ) chroman-6-o0l "H NWR (300 MHz,

3. 75 1 7.28 (t, 1H, J 15.7, 7.9
) PO 08" iy ok 687

99 (m 2H), 6.87 (dd, 1H, J 7.9, 2.5 Hz),
663(d 1H, J 8.3 Hz), 6.52 (d, 1H, J 2.9 Hz), 6.48
(s, 1id>(3c4ﬂc9;%ﬁ &l)cAlomad-618, 2.2 Hz), 3.75 (s, 3H),

tiy. H @%«é“ée&??ﬁ 0S8 . 850l 1%1;@3{?333% 543 im a0

4 By WWR3 13,0607 M619 (GD3ED) 5.64 (18, 17H) 291 ()] 5 (m, 3H), 2.12 (m,

59648 3H), 4.56 (d, 1H, J 9.2 Hz
%ﬁ%%% (mS.H)Hz) 2(54(dd 1H, J 1%3 5,

15 5.8 Hz), 211(m 1H), 0.72 (d, 3H, J 6.6 Hz). d)

2-[ 2- g t i di

e e T
n.tr&pmmgo 7. de-DMSO) 8: 8.85 (8 5, )27.57

g\c’{é %Eh‘i roh@ay | BLCHS A1BD 16 y6.6%36) 5153 pP i(d, 18T, J

501355) g?%@%ﬁ%m@ ﬁ%’ﬂ*@ 9118&}3 AP bfe he txanpl e

1(b) starting from 160 ng of
(4- h 6 "H NMR (400 MHz,
Dl\/%é;io%%g‘eﬂéh?)‘ B{f’on"?‘nﬁ 5 2 9, 0.4 Hg %

1H 3119 NIMR2(490 INElz, dg-TBMSOS: B-§1 (s7121z],7(%r1;(nl,|-])H) 51'(m, 1H),

é‘ég( ( §§D 1 &b 2H%6 63- 644{@ 3ﬁ)99301(@n 1) 2.47 gmﬁél)ﬂll’%))z 63 (m,

FH)R. (Zjﬂm 1H), 19210,3H)2. 2 Hz), 2.94 (m 1H), 2.76 (m
1H 2.17 (m 1H), 2.01 (m 1H). Using the sane
procedure as descrlbe % ﬁe for 2-[2-(4-fluorophenyl)
30 cheddeh B-?Popyri di ne, but replacing

2- (4- ﬂhwmbmwmzmbgmn)s Gl26k(d, 2Hn) 83D 1 ade 2H, T 8.2

r 0] (]
3ot ot GETI0AER) G;Si{ﬁ?ngﬁ“ﬁ §i 25831?5 851 (3 K 128 Ho), 4.83
' (B, NIVR J(400, M- z), QLR31(3), 181,), g ;z|591q221g, %sz)zozt (m,
6 3 Hz) , 7 36 (m 1H),

3@ 5%, 2‘%) é}f(t H J57§n}]&)1l—|) 7.01 (d, 1H, J 9.0
Hz), 6.98

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

'H NMR (400 MHz, d-DMSO) &: 8.85 (s, 1H), 8.00 (d, 1H, J 8.0 Hz), 7.79-
7.80 (m, 2H), 7.59-7.63 (m, 1H), 6.59-6.62 (m, 1H), 6.50-6.53 (m, 2H), 5.36 (dd, 1H,
710.2, 2.0 Hz), 2.89-2.93 (m, 1H), 2.67-2.73 (m, 1H), 2.26-2.31 (m, 1H), 1.90-1.95

(m, 1H).

- 2-(3-Nitrophenyl)chroman-6-ol
'H NMR (300 MHz, d-DMSO) &: 8.80 (s, 1H), 8.26 (s, 1H), 8.19 (dd, 1H,J
8.1, 2.3 Hz), 7.90 (d, 1H, 1 7.9 Hz), 7.70 (t, 1H, J 15.9, 7.9 Hz), 6.70 (d, 1H, J 8.4
Hz), 6.51-6.55 (m, 2H), 5.19 (dd, 1H, J 10.0, 2.0), 2.86-2.91 (m, 1H), 2.61-2.68 (m,
1H), 2.17-2.23 (m, 1H), 1.91-1.97 (m, 1H).

2-(4-Nitrophenyl)chroman-6-ol
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(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 WD 200-1/1163191

wo R@FOFL200- t / 000011 34 10.3, 2.4 Hz), 3.01 (BH/FI2Pp4/009011

-16.9, 11.4, 6.0 Hz), 2.82 (ddd, 1H, J-16.9,5.1, 3.2
Hz) 2.24 (m 1H), 2.09 (m 1H). 2-

[ 2- (2- Fl uor ophenyl ) chr oman- 83yl oxy] -5 -nitropyridine
5 'H NVR (400 MHz, CDC13) S 9.04 (d, 1H, J 2.8 Hz),
860(dd 1HJ91 28Hz)756(m1|—|) 7.43 (m

1%}%915(4@8 d?)%%Osiﬁd (s, 1H), 926(d, 2&2)169}1@)%771
(CIGZHM 9 BizR 676 1H5J gﬂg@dési,@ ﬁl }@622%215%} lqzﬁg)(%};l; J
1 o7 1852.96.(@, ), 2.€L-856 (oig dH).124] 6-
2}%)7%%0(3(1 th, 9.5, 27@&% 8 852 (1H)m)2 2 (rn( T
221 (m, (111)31 89-1.93 (8m 1
D'fl uor ophenyl ) chr oman- 6- yl oxy] - 5-ni t ropyri di ne ' H

(24691 %kxp%en%@ 670104 (d, 1H J 3.0 Hz), 8.60

(7dg0‘HrNMR1)300mz ctsd?M;ﬂn@)BQSmZ(g 1@%3881 11—11&, J715')29’1=;z)
6.98 (1L 871 d, H8139 257H£j2 63 6,931, (6.3 1), 6358(d, 1H, J

?E%YB) ?&148 (sf:g%%z 429% (@i 111*54 98503 Bgazg,rﬁ%(% S0% 43 gty 1m),

f M ) chRoUTET- (6, MED)XY] - 5-ni t ropyri d
i%%g'd%&“}ﬂwg) i%%ﬁ‘l\l/ﬁgﬁﬁdléﬁ) DVEO) 5. 9[%4 (d, 1H, J 3.0
Hz)860(dd 1H J 9.0, 3.0 Hz), 7.61 (m 1H), 7.31

20 T4 Jet Hcﬂylcﬁi’dnl?ﬁ -®blz), 7. %7 (m %H) 7.02 (d,
(d. 18 g@ £ie: ngﬁb%m%ﬁﬁgsﬂg%ms
?m l—D,562d718-I(Jra7HIﬂ) 22731(ﬁd(ihH L4655, 02, >4 187 165,
| 5-ni t id
T R R
0.4 ve), B.47 (dd 1 J 25 9.1 2.8 Ho), 7.26 (m

. gdpyridine ihtéifhediates. 5 Hz
3 04 %f?ﬁh%lmmm yl&ﬁ? ﬂle % Hz)c 2. 826 1(addd 1H)
-16.9, 5.2, 3.0 Hz) 2.29 (m 1H, 2.01 (m 1H).

2-[2- J a6 -% me- i ut d
.n[e Lh B R %D‘c’i‘g?”s “%"°82“5"%d '1‘#3"’%”0

Hz), 8.60 (dd, 1H391 %Im745 7.38
(M 12 (#FRréphenghphroman-H- YldXY]i tmpgncimﬂﬁas premed as

cri or 3fity6-20 )-p o 6%){ YpyBidéne i Ekatiple 6(b) Btarting
g?)sﬁﬂ? qﬂg gé%@&%%%&y ctl‘iH W (&&b@l}r%zds-wsw 5:

.gr?)[%(d 1}%]”9 0.4 Hz), 8.60 (dd, 1H 79.1,2.9 Hz), 7.51 (m, 2H), 7.24 (m, 1H),
D fluoro

790 (dd. 1H, 79.1, 0.4 Hz hevld Gy QUANGE; WIoRUA -1, 4 5 OPY A 6.91
(& 1H, 8.7 Hz), 5.15 (dd, 1H, 7 103, 2.2 Hz), 2.94 (m, 1H), 2.76 (m, 1H) 217 (m,
15), 2.01 (m, 1H).

Using the same procedure as described above for 2-[2-(4-fluorophenyl)-
chroman-6-yloxy]-5-nitropyridine, but replacing 2-(4-fluorophenyl)chroman-6-ol by

an appropriate 2-phenylchroman-6-ol, there was obtained:

2-[2-(3-Fluorophenyl)chroman—G-yloxy]-5-nitropyridine _

'H NMR (400 MHz, CDCl3) 8: 9.07 (8, 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
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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 BH). 5

2-[2-(2-Trifluor orret hyl phenyl ) chr oman- 6- yl oxy]
-5-nitropyridine '"H NWVR (300 MHz, d6-DVMSO 6: 9.04 (d,

%&gééﬁ@ iéi (%ﬂ Ei@l 6‘1% 91H1 4J. @H%), 2 22 Qiddz 1 |, 1-169,5.1,32

. 1H), (d, 1H
Hz) 2240, (14D) 2_1.99(1912)7 Hz) 699(dd 1H JS7, 27

. Hz), 6.91 (d, 1H, 8.7 Hz), 5.30 (d, 1H J 10.0, Hz),

g. Fg ezligirrrglwg%mbﬁ%%ﬁ&"z}@%ﬁ%?ﬁ&ﬁf’i’g’%ﬂ mxy]2H)5. nitro
pyri diHeNMRH4MVRIKAQDEH) 6: GO4DNEIN, B2.8HA)48.60 (ddHH,J 9.1,
Sl s s 8 208, o (818 A o
ki) 1 H,.J2L8 Ha) 698, (ddHH,J 87,72.8 Bz}, 6:91) (d 1{5ng 8d, Haki5.37 (Qd71H J

:§)4 258, ?%é&éfbﬂﬁj H?) éﬁ"fzgo@zg %H(ddh 1i-pJ(1»17% 01,28

Hd) 2J18-(16.18), 308 (m418). Hz) 2.24 (m 1H) 1 99 (m 1H).
2- [2 (3- ChI oro 4-f 1 uor ophenyl ) chroman- 6-yl oxy]-5-nitro

di "H NWR QO VHz, d 9.04 (d, 1H,
372, 92122 e DibnoroRhehyDergmgi-6 O o PR, 7 o7
(m  3M NVER2M00 dHZ Hi-DMB Q) 3429.04 7d, A3, (8,0 Hi), 3J6(@(dd, 1H, J 9.1,
5108, g o oy 5 983 iy ) o .
2.BHz§,16.981(d}, H,{JB88;217H19I)691(®9Hr8\8EH) 5.495(dd, 1H,J 104,23

I t di

T e gt R P S R

Hz), 8.60 (dd, 1H, J 9.1, 29Hz) 762(dd 1H, J
(7 5’ —Dlﬂuo'%pl(éﬁgll)cﬂijdmm]l 6zy16xy ﬁ’?ynd?neﬂ5 7.40
2.

@,

)
5,
7 Go éﬂHZm DJMg%é Qoﬁ(ﬂz 8‘%)( 60]1(11F1 th s
(g, Hz) 5, Glio(nﬁ day), 1181 (h, 180)47.22(d, 1, 0, 0ER)0%. 17 iem, 1H) 7.02 (d,

Db by s esibeehy 3 s sos (o 05

N\ﬂjg 3((43)@n NIE), 2 IRCHE I D 2. 17 (e, 1D, 2.0A,(m) 1B)9 Hz)
86 (dd, 1H, J 9.0, 29Hz)753(s 1H), 7.46-7.42
(m 3H),7zoég,1HJgoH§g 00 (dd, 1H. J 8.7,
3 2-f2:42,5-DifiForpphenyRichmnmnzo-pexyl- é—rgqomdum 187

. SRME ooz CHR1D.6: 29.87 [d), 1H, J 2.8, 0.4 Hz), §.47 (dd, 1H, ]
9.1, 2.8 Hz), 7.26 (m, 1H), 7.05-6.91 (m, 6H), 5.35 (dd, 1H, J 10.3, 1.5 Hz), 3.04
(add, 1H, 1-16.9, 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).

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

'"H NMR (400 MHz, CDClL) 6: 9.04 (d, 1H, J 3.0 Hz), 8.60 (dd, 1H, J 9.1,
3.0 Hz), 7.45 (m, 1H), 7.38 (m, 1H), 7.30 (m, 1H), 7.21 (d, 1H, J 9.1 Hz), 7.03 (d,
1H, J 2.7 Hz), 6.98 (dd, 1H, J 8.8, 2.7 Hz) 6.92 (d, 1H, J 8.8 Hz), 5.42 (dd, 1H, J
10.4, 2.3 Hz), 3.04 (m, 1H), 2.79 (m, 1H) 2.21 (mn, 1H), 2.08 (m, 1H).

2-[2-(3,5-Difluorophenyl)chroman-6-yloxy]-5-nitropyridine
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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 WD 2004/ 063191

wo ROT/HFI2004/ 0011011 36 1H), 2.00 (m 1H). PCT/FI2004/000011

2-[2- (2 4- Di chl or ophenyl ) chr oman- 6- yl oxy] - 5- ni tropyri d
"H NWR (400 MHz, CDC13) 6: 9.06 (d, I H J 2.7
8.47 (dd, IH J 9.0, 852.7 Hz), 7.56 (d, 1H, J
Hz), 7.41 (d, 1H, J 2.0 Hz), 7.33 (dd, 1H J 8.4,
Hz)7.02(d,1HJ90Hz)699692(m3|—|) 5.39
1

8—6 )% Oﬁoz((iﬂCﬂH J 219, H4), 86684, 1H,7T 9.1,

29 B, (T3>~ (g 4K, 7. éhp 05 5, K 5. 1 18: P108:71 B, 2.97

NN goedtdd 1 M| DxY4.9,58.4) 4.7 By B2 r(en, 1H),
(mz%tg %mg@e%e? @S'vo 04 (%I )1%6 J 2J 9 Ezp)y 8. glo
l(%l(mmi)ng 29Hz) 7.66 (bs, 1H) 755(m 1H),

2- ugroimethylphe 1 -1 g
: m[ 2Hﬁ%@ﬂ%éﬁa@@§§ 339 94(%%3 iﬁ,émﬁ HFbﬁ)ﬁp%Flnég 192,
285%"}’97 g&%@(ﬁg ngsuﬁz? 79 (G011 2 B3 TbsHE) TH, 727

HZR6. 99c(dd,211111 18.8.217 Hz), 6.9 @e’lHdS 73‘?@ fagid 1#@ %@ 5%5 3.05
1H J 8.8, 2.7 Hz 6. 89

Q'gfl}? 84{m21¥1hzb|21l5250@§n( , 1H, J 20 10.1, 2) Hz),

2.98 (m 1H), 275(m 1H) 2.62 (g, 2H, J 7.5 Hz)

2.16 {m- m}lﬂuaro%ethflﬁhen%{hbhromaﬁas-ﬂbxylsﬁmtrbpyn@neiz)

5N t{o %ﬂ@\"ﬁft@m BL3C Blof RIS 3. OX) /GO (Ul 1, 3 0.1,
%%?Q@z (uga (d,:l% J 82 Hz), 778 (zl@g%g @%)ngggd 111,,;29239( gjz}ﬂ 01

1 2) HY Z) 5(@119.7 52), d, 1H, J
il o UM IR R o Ry
oyt sgon 35 (11, 200255 (m a4,

5 Ni tro-2-[2-(3-nitrophenyl)chroman-6-yl oxy] pyridi ne
'H Nl\/Bliéé 4@@m,4-ﬁﬁo@w5@y1)auomam46 -yldxy JEhtnitfopyridingz ) |

%0, Wockhod sl b o A V0 Bl 100

1H, J

=]

- 2% H2), 7.49- 7r|27 (m,3EP)1 7(21 (d1H, 19.9 Fo)+93 (&, léisJ 701311)(%9 (dd,

3383, ?3}%1% sp e s k'@z% 2308 $H0§5185n?21+ﬂz) 3.04 (m, 1H),
2180, (m, 1H) 2.18 (m, lH) <05 tm-1 (m

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

'H NMR (400 MHz, d¢-DMSO) &: 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,79.1, 0.5 Hz), 7.04 (4, 1H, J 2.7 Hz), 6.99 (dd, 1H, J 8.8, 2.7 Hz),
6.94 (4, 1H, 8.8 Hz), 5.40 (dd, 1H, ] 10.4, 2.1 Hz), 3.04 (m, 1H), 2.80 (m, 1H) 2.24
(m, 1H), 1.95 (m, 1H).

2-[2-(3-Chlorophenyl)chr_oman—6—yloxy]—5-nitxopyridine

'H NMR (400 MHz, CDCl;) &: 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, J9.0Hz) 7.00 (dd, 1H, J 8.7,
2.7 Hz), 6.97 (d, 1H,J 2.7 Hz), 6.94 (4, 1H, J 8.7 Hz), 5. 18 (dd, 1H, J 10.2, 2.2 Hz),
2.97 (ddd, 1H, 7 -17.0, 11.5, 5.9 Hz), 2.83 (ddd, 1H, J-17.0,8.1,4.5 Hz) 2.21 (m,
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d6-DMBO) S: 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 BB), 6.98- 7.02 (m 3H),
5.35 (dd, 1H, J 9.9, 2.2 Hz), 2.96-3.05 (m 1H),
273278(m 114), 2.24-2.29 (m 1H), 1.96-2.04 (m

3[‘}‘1% .2.§0 g 21§ 3- Met hoxypheny! ) chr oman- 6- yI oxy] 5
tropyrldl ne 'H NVR (400 MHz, d6-DWVSO) 6: 9.04 (d,

1H, J 2.9 Hz), 8.60 (dd, 1H, J 9.1, 29Hz) 7.32 (t,
1H, Jg §§ (B,4-DidhI diophentl)2ofrin-61loxy]-Snitropyiding. 03 (d,

% i chey bl ity o470 00

6. 96
lﬂZ?)HZ)% 7% (AIdH, 1814 Hz)87.4] (@.18L B0 Ha) 783 dd; 1HH §4,2.0 Hz)

Mﬁ) 3.06 (ddd,
T, ?17{,] %353(9? mt, 239Rig, 2HO7 10 2.2
]1IH),J -16.9, 119 6.0 Hz), 283%ddd lél n1169|_23 27?—19z)234(mmH) 1.89
% t hyl - 2- phenyl chr oman- 6- yl oxy) - 5-ni tropyri di ne

B (400 MHz, d6-DMBO) 8: 9.04 (d, 1H, J 2.8 Hz),
8.59 (dd, 1H, J 9.1, 15 2.8 Hz), 7.43-7.36 (m 5H),

7.19 (d 2-@:Brohzﬂ)h§nﬁ'¥duorﬁarﬂ6-ydcdcy] SHhitrdp@idindz) 6. 95

(% 10 vik ol g5 4 € 1t o' Eolfly, o2,
Zz@ﬂz 66 {9, 1H), 715 @, 1H), D4Bigh, 1H),7539 @, 1HE)7.20(GAH, 79.2
i e 1 TR P e

mz(E(nth)aLeQO (m, 1H).
6- (5-N tropyridin-2-yl oxy) - 2- phenyl chr oman- 4- one
ridin-2-yloxy)-2-phenyl chronan-4-one was

6-(5-Nitr ££ ?nj
pr epar2e[:2 dwinhenylchromag-gryloxy]-3-nitropyndine
5-N trgy DUTRS: .94 (KDY 121 1He)R 8i60 @dat) B9.1

{5145 B DT by A P YD 8700

M, 7775&)3 %(dﬁmHZ"B 8, 7.7 3z)( @89 (d3,1H) J. DHey )5, 1 17(dg3 1H, J

(gqﬂ %}1%)%5% ,1§{)§5 d(i-h é}lé,r? &&22{{'1 25 ﬁz}s"?_hs B, 380, 2.01

I-(Z:) 1PBOll]l9|(t1@H Bg.5Hap pr ocedure as descri bed above
for 6-(5- nltropyrldln 2-yl oxy) - 2-phenyl chr oman- 4- one,
but repl aci ng - hydr oxyfl avanone gly a£> g{gr opri ate 2-
phenyl %Nlbﬁ'&nfén@'@@PPWI GlaromaRh- ¥R PYBEYSi ned:

7- (5- Nigf NaR (k6 NEEEz, Mk-DMS O3 5pheayd cIH, It He),dne0 (&b 1H, T 9.1,
o gﬁz@dém @M% JgdgﬂD?Elcﬁo 89530 Sy Y 637 66°(nf 130 F 22 (4, 1H, 7
9.1 Hz), 7.04 (4, 1H, J 2.8 Hz), 6.98 (dd, 1H, J 8.8, 2.8 Hz), 6.88 (d, 1H, J 8.8 Hz),
5.52 (dd, 1H, J 10.3, 2.0 Hz), 2.99-3.31 (m, 1H), 2.80-2.85 (m, 1H), 2.35-2.40 (m,

1H), 1.99-2.04 (m, 1H).

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

'H NMR (400 MHz, de-DMSO) 8: 9.04 (d, 1H, J 2.9 Hz), 8.60 (dd, 1H, J 9.0,
2.9 Hz), 8.32 (s, 1H), 8.23 (d, 1H, J 8.3 Hz), 7.95 (d, 1H,J 7.9 Hz), 7.74 (t, 1H, J
15.8, 7.9 Hz), 7.21 (d, 1H, J 9.0 Hz), 6.96-7.03 (m, 3H), 5.35 (d, 1H, J 8.7 Hz), 2.98-
3.06 (m, 1H), 2.72-2.79 (m, 1H), 2.26-2.33 (m, 1H), 1.99-2.06 (m, 1H).

5-Nitro-2-[2-(4-nitrophenyl)chroman-6-yloxy]pyridine
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2.8 Hz), 7.89 (d, 1H, 8.6 Hz), 7.60-7.35 (m 6H), 7.04
(d, 1H, 2.1 Hz), 6.97 (dd, 1 H WD 2004/ 963191

- WOREHS3#J03/ 000011 r 38 8.6, 2.1 HZ), 5.75 (dETERO4g0001I

13.0, 2.7 Hz), 3.32 (dd,~1H, 16.9, 13.0 Hz), 2.85 (d,
- 16.9, 2. THz).

3- Met hyl - 6- (5-ni tropyri di n- 2917yl oxy) - 2- phenyl chr oman- 4-
one 5 1H NWMR (400 MHz, d6-DMSO) S: 9.03 (d, 1H, J 2.9
Hz), 8.64 (dd, 1H, J 9.1, 2.9 Hz), 7.59-7.56 (m 3H),
7. 50-171 RRAK (BOONHZ7dEDMSD) & 19,04Xd91H, 1.9 Hzj, 860 (@, 187 9.1,

3
29 ), %‘-5%. 4 f‘,’?g 9&%2) W%l' 2. J%%‘%ﬁl@xﬁ%g otz 6.5
1.02 gnndH), at3s (40, 1H, J99 2 Hz), 2.96-3.05 (m 1H), 2.7 278 (m 1H),
I Do li-rfenzo[ 1, 4] di oxi n-6-yl o 5-ni
f%é)éyzr%l @Eéﬂ %@ﬂl‘gﬂﬁ%ﬁs( ée%zyl Lxly) )rglhenyl ]yet )r%%one lA
m xture of 1-(2,5-di hydroxyphenyl)ethanone (3.16 @),
benzy r« tﬂ Rkt ﬂex%chﬂaﬁlaﬁ)s- BRYeS sittopyeaaieonat e

e ooty By 5t 101

p7 B2 1MEE15.7) 1.8 1), 126 (d, THeJ Ofli Hz), 4108 (dakH, J 8.4 Hz),

ze é%‘ o1 esloh By, R A 450 (ACHE Sk DIERRY S 900k THI9

HY)j, 6©90vddtin1 1dli 1 814,626 Bt Ll e bR} HE0.8.61- 820377 {s,3H, 2.93-
£h h d
lé“a’7 Trar L dp B0AR 20 2258 ik isostegug

under reduced pressure. The residue was triturated

th - t at
¥\1Ite :%i?lh)eﬁl% @YfehioiRadth y 10)@516111& Jideed pi tate was

dr yi n Izﬂ\éB( %Wﬁﬁg@l'é&g@g%béﬁ ¢ oﬁﬁ%éﬁ%ﬁ@%ﬁ%g J9.1,
@§0;03d\(Hg,5H)DWSQ(d,61)H g:9. IZH':ZQ 7(60 (B3HH, T 3.608z) 695 (dd,

a5 ibdiadile e By St than

16 [725.6-+i) 52.64 (dzly [LHx ¥ ) phniyd. Beh &nden, 121)28 7 Xd.a48 J 6.7 Hz).
peracetic acid 40%(1.63 m) in acetic acid (5.4 m)
was stirred at 60 C for 1 h. After cooling to room

tenpe@gt_m_?g Hoteymedigtes at ed product was col | ected by
filtr ﬁ#ﬁf- ld‘)ﬂ)?b -pHengiehidnin hEsnederfietirtsunder
reduc d pr ic acld 2,5-bis(benzyl oxy) phenyl

ester was recryst allized from2-propanol. Yield is

1.87 g. swtrblbﬁdl RYS@ogP)2-Phenykech2d@ngis4-obk) , 5. 03 (s,

2H) , 505(s 2H), 6.84-7.44 (m 13H). c¢)

2, 5-Bi s(benzyl oxy) phenol 35 WD 2004/ 063191

PCT/ F635Nitiop@idia-2-yloxy)-2-phenylchroman-4-one was prepared as described

for 5-Nitro-2~(2-phenylchroman-6-yloxy)pyridine in Example 1(b) using 200 mg of
6-hydroxyflavanone. '"H NMR (400 MHz, de-DMSO) &: 9.03 (bs, 1H), 8.64 (d, 1H,
3 9.0 Hz), 7.59-7.41 (m, 7H), 7.31 (d, 1H, J 9.0 Hz), 7.23 (d, 1H, 8.8 Hz), 5.75 (dd,
1H, J 12.3, 2.9 Hz), 3.30 (dd, 1H, -16.3, 12.3 Hz), 2.87 (dd, 1H, -16.3, 2.9 Hz).

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

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



39 A solution of acetic acid 2,5-bis(benzyl oxy) phenyl
ester (1.85 g) and 5M sodi um hydroxi de sol ution

wo(A04/60631¥1 i n et hanol (11 ml) was heated under PETIFIR004/000011
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for 6.5 hrs. After ethanol was evdporated under
reduced pressure the clear solution was nmade acidic
with diluted hydrochloric ac3&. The precipitated
product was collected 5 by filtration, washed with
cold water and dried under reduced pressure. Yield is

: . 97 > I . S.MZ ,3;85 d,'
g 2618&945?326 1(15_31%’%68’@8713%)’,éf%(éﬁﬁ%ﬁ,ilg%’l J 311 Hz,(
169,2.5585. (d, J 8.8 Hz, 1H), 7.28-7.46 (m 10H), 9.1
(br s, 1H). d |

oL R L R L R asR 10 A

2- br P AMERT nmemmf, L DMSO) 55 9 Q3o(eladBi iimd Ha), 8.64 (dd, 1H,7 9.1,

g - )18 1H,J
el 5559.“&”%%‘@ e g S
2oaks), TH8 (8 DU K2.58),3.36 @detHaht2. é&B&Z&t‘é%ﬁ (4 o°’H J6.9 Hz).
dryness under reduced pressure. The resi due was
triturated with the m xture of 15 ether (8.2 ml) and
wat er Exdmpleyd| Intermediatej ce bath tenperature. The
produ Wzd] 1 Yy diakinohrylows s Badiropytridimo| d
et herggzga% )&SJ %%glg?)qrﬁgdu{[edg pr essu?,gm Yield is 0.14
g. '"HNWR (DVMSO-d6) 6: 4.98 (s, 2H), 5.06 (s, 2H),

5. 58 5)51 [Q@Bls@eﬁﬂyloiﬁﬂherﬂl]&hﬁnorﬁ 3 Hz, 1H), 6.68 (d,

J 2.3 .9 Hz, 1H), 7.28-8.03 (m

15H). 20 e)

2-[2, aﬁiﬁﬁmﬁay(MylmyﬂmmWh)e@mm @t 16aBlobenyyl ¢ifaride (7.04
sol ution ) ) 50 ml

£), [Pft%ssz‘faﬁlé?ﬁ a1 r(1101>§ rown és;]o Ple rl]na’r’] butanon 41'"m ) was
@kated nndmhﬂmofor(smrs gr @A Eﬂler%ﬁi}ﬂ‘r“&f’ﬂ‘i"‘é t(e he

ﬁqgag @vgﬁ %t@& 10 d&nte%r(ﬁﬁ&afeﬂﬁ&d ptessafdirdnsther (50 ml) was

Th t
O T Pl v SBE R g s

el RS tEHRE h ?rérd&h])onmbhiaﬂﬁéd avad sbdinnasuipliasé m@mﬁ@ngauy
evapor at ed _of

@vspcmlteti R dm%ﬁ}acfeﬁéeéw?eﬁ Ebfp Toedly Gictindaicdith cold n-
o), hedithenmecipitad ves ﬁltpredsﬁﬁweth syelonyfiltegtign giying
N 6
@ftggd NR% ﬁé D“q/??@ g bﬁoﬁe‘é&ﬁé }() e.f;g?ethﬁloﬁé fmlvﬁﬂ%)!) MHz,

G)MB(XdeS 2.50.(s, 319), 859&(s 14),, 54848 21, 7320z7§
6.89 (d, J 8.8 Hz, 1H), 7.24-7.45 (m 15H). f)

2- (2- Hydr oxy- 2- phenyl et hox ene-1,4-diol 35 A
s ol( ut i pﬁ(@flg a01dp2,5-b¥s(bemylo¥2')pl€xeny

2-[2,5-Dbi s(benzyl oxy) phenoxy] - 1- phenylethanol (3.9 0)

IOP 18tg/§€l§|pp%3g gr[gié 1%‘@)2‘1{%dr SRS ]gﬁixah@net (S PHERAHefacetic
acid 40% (1.63 ml) in acetic acid (5.4 ml) was stirred at 60 °C for 1 h. After cooling
to room temperature the precipitated product was collected by filtration, washed with
cold ether and dried under reduced pressure. Acetic acid 2,5-bis(benzyloxy)phenyl
ester was recrystallized from 2-propanol. Yield is 1.87 g. '"H NMR (DMSO-dg) 8:
2.23 (s, 1H), 5.03 (s, 2H), 5.05 (s, 2H), 6.84-7.44 (m, 13H).

c) 2,5-Bis(benzyloxy)phenol
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WD 2004/ 063191 PCT/ F1200-t/0001111 .40 (100 ny) at 30
The catal yst was renoved by flltratl on and t

Wogzé'f't/‘é(ﬁtw\/vas evapor at ed under reduced pressurPeCT/'fﬁgw"""“"

resi due was recrystallized fromthe m xture of

tol uene-ethyl acetate 8:1 (15 m). The yield of

2- (2 Hydr oxy- 2- phenyl et hoxy) 9benzene 1,4-diol is 1.2
g. "HNW (DVMSO-d6) S: 3.79 (dd, J 9.6, 8.3 Hz, 1H)
4.00 5 (dd, J 9.6, 3.6 Hz, 1H), 4.94 (ddd, J36

3.9 Hx solbipn oBaGfic @did 2)5-Bistbarzyloxyphers] ester (A3, g)Jané 55\’1

dggr};%\ygfr%wide sgp)x}_lé Qﬁ)ﬁré])% %tha}rég (11 @nlg%aé Heateld l_\gncfbr réfiix for

@5 BrDiAfed pﬂm@o]ph@mp@@tegl@pdgr r,g]igqeg)pirqesw_e 61|1€ clggy s,@jutron was
égi%&iq&g wWith dlluted hydrochlonc acid. The pre01p1tate roduct was collected

r ox | et hoxy) hen iol (1.2.9),.
fitrasbctes ¢5v1th1<7> Rah i et e i Wgtsgﬂ% Yidliis 0.56
gamwﬁt RESD-8)) sun@er(s rof), BxOT (st 2H), h6.34 (ddAT Belr, 8.8 Hz, 1H),

o 5oe L e R b P B 568, 10,

chrorrat ography on silica gel (tol uene/ et hyl

gcgt d‘%ﬁgir: tfgg(lﬁ%:gzkgqu#gn :Ey]'t fld&g%}%hghol IS O 5 g.

'"HNVR (DMBO-d6) S: 4.02 (dd, J 8.5, 11.4 Hz,

4. :351&)%81}5%f3 ) bﬂ(bénﬂiﬁo )#ﬁenoﬁ(O]-LﬂS Fidﬂ—bro}no&eﬁ)phgn&le (0.22

9 (dd,
By po@pglumélyylgag(e@—carj)ogats (0 P5 2) ang 18-},2 W06 (iyné)rw ag%am%nle

’9%1 was &H}ed 202R{ for one week. The mixture was filtered and evaporated
tor é—myﬁs gp 8‘&"89 E?qesg eenl%g{d:tlie L\"x] Itr%uraq.]ed6 wi’d’x ﬁ{%yr)m)ém%' of
efngs Zihﬂl)/adfdawéierp(h etwyl)-db éneziof batk]teiinperiaine® Tbke pf@DIChYRS

g@f‘%’ l{y ﬁl?rg r\'fagﬂéd \g i) %{)ﬁﬁ:ﬁ?é@ﬂd% d &%@d&%@d pressure

Figld i@ 1 4. M@M@‘W}B)SS 4A?5§ éﬁsngél(? » $b S &tsurg) 6.51
s d b 5l 6.98 (08 He! BYRJ.28-8.03
K)@%ggcdt %ﬁg%?ﬁ)ﬁ?gﬁé J\s\l/agq{e&dq\;’\pth vvf(iter and 2- Eropanol o
abd).dri ed under reduced pressure. Yield is 60 ng and

np 163-170 C. 1H NVMR (DVMSO-d6) S 4.16 (dd J 8.5,

I 'é"%(ﬁe%o(xdygbhfgot%? vyl g "1y (O
6 08 (d, J 2.6 He, 7.05 (d, J 8.8 o ik 7. 21

J 0 t%_ﬁuté&b’_%f 2-;?05)’ §> ds?b%&gfogy@éﬁoxﬁ l%eﬁ%thmﬁoge ﬁ) 14 g)

Iunmethmqh (Rt%ml) and tetrahydrofuran (1.9 ml) was added at the O °C temperature

ﬁ}n %rrghc?‘&lde '@@mﬁh ")5TRe foabtidieas Birehdor R fad @FRand 2 hrs
ST AT SO0 RS IO RE SRR vere
%Q%rﬂ@@ dF1LARETIE $duledw 8000l at 22 °C 0.5 hr the product was filtered,
washed with cold water and dried under reduced pressure. Yield is 0.09 g. "H NMR
(DMSO-dg) 5: 4.05 (m, 2H), 4.91 (m, 1H), 4.95 (s, 2H), 5.01 (s, 2H), 5.59 (d, J 4.7
Hz, 1H), 6.47 (dd, J 2.8, 8.8 Hz, 1H), 6.68 (d, J 2.8 Hz, 1H), 6.89 (d, J 8.8 Hz, 1H),
7.24-7.45 (m, 15H).

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

A solution of 2-[2,5-bis(benzyloxy)phenoxy}-1-phenylethanol (3.9 g) in
ethanol (175 ml) was hydrogenated in the presence of 10 % palladium on charcoal
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41 A mixture of palladiun(ll) acetate (0.57 g),
rac-2, 2' - bi s(di phenyl phosphi no)- 1,1'-binaphtyl (1.91

wWOopREMEB 1Pt assi um tert - but oxi de (4.15 g) in dr JCTdR9eH0011

was stirred under argon for 10 m nutes. Bronobbenzene
(5.34 g) and 6-nmethoxy-1l-tetralo- ne (3.0 g) sol vated
in dry toluene were added andtt he m xture was stirred
at 100 C5 for 2 h. The reaction m xture was cooled to
roomtenperature and poured into saturated aqueous

g@l‘%g)l B S0pQ! TNt % rr&%\%@ oA} ﬂlﬁaﬁ’érhéﬂd Bk tE.vaent was

ganrc .extract was washed w th brine, f tfls_\
syt ¥ad ervﬁ%ucefl@af‘éswoliwesxﬂ)a\%wawwsga& 91 fagymixture

ol Ecﬂﬁ@ieoﬂhﬁlmwta% $i(15 5). gk yiedd ofR-{DHyersyahghenylethoxy)-

bRzt tys §2% TSR DES e: 1o R 5 o s e i) 4.00
B, J 916, 36 m BH§144 Qan(dda) 3.638.853.9 §1z, BH), 5.65 €RJ3.8Hz( 1), 6.18
, Jﬁg,%%fiz,li‘ﬁ&@sé@ 7123, 98 %.98d 8.5, 1) 7.36 54 Pt SH),

6.9y bty 8B6plseHf). - 3, 4- di hydr o- 2H- napht hal en- | -one
15 6 I\/Et hoxy- 2- phenyl - 3, 4- di hydr o- 2H napht hal en-1| - one
(1 was refluxed with 47 %HBr (20 m) until

di sapﬂ afaRwder2phenydbgpeeldldiaxiard-al . The mixture

was pour edhl nto water and gxt racted with ethyl

T
pr odud soleot e EbPrdpheny it gemne 1ok 260 0
Widened(G5 mhlyS@s heated GritBRAfmberlyst) 5 catalgdt (O g)lihded rélhﬁ for 7 hrs.
:@er ﬁéteggg Zlae sol‘&mt ngglg\éap'% teSd gm%s re\%ﬂggi] ?ressuI?_l)G?he remdue was

pufifie®bP6olumn chisprat@gBPhyp OQ(BIhC(l igel (IoineneZeth gl R e@B:/4aefic acid,
819:1). The S1d 8P 3~ dinfird 235kl BERLH 104 10RA BH1 9003 2P HAMR
GDM&Q@M AGheldy] 83, 11 4ikkg diD- 4-33(ddh gRehdllhHe, 1B)Ke.11 (dd, J
50570, () T Sar s, 3y, 3, o7 1

i Xt u
gz éH?yJ ﬁé 7$@I(%%?*)\?\gé9éﬂlg rated, water added to the
residue and the mxture extracted with et hyl acetate.
O ' t '
o 2B iaE gt bellh AARENE S A
(d i1H, J 7.9), 6.50-6.53 30 (m 2H), 268292(m

otk AR e ettt el g, 2o

Sxuitropirtding mg) and potassium carbonate 52 mg) in d1methy1formam1de (1.0
SPhas¥inad & 12080 Rk by @(i@er%@@ﬁ‘ﬁé‘ﬁb Bl watetQ10'81) was

B 40 PECIRGRA PS50 PGt Ra1<G A arhsopanol

ahd 4864 Ghdsttreduced prpnsar Aikldis®0 thi Qndit'r@r 1630y707eC.€H MR

BBMNO 30 dhusts 7 2505 SRt 4 @d%5 1 8528y, 1), 5.28 (aa, 7

2.6, 8.5 Hz, 1H), 6.75 (dd, J 2.6, 8.8 Hz, 1H), 6.88 (d, J 2.6 Hz, 1H), 7.05 (d, J 8.8
Hz, 1H), 7.21 (d, T 9.1 Hz, 1H), 7.39-7.52 (m, 5H), 8.60 (dd, J 2.8, 9.1 Hz, 1H), 9.05
(d,J 2.8 Hz, 1H).

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

a) 6-Methoxy-2-phenyl-3,4-dihydro-2H-naphthalen-1-one
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and the m xture extracted wth ethyl acetate. Ethyl
acetate was washed with brine and water, dried and

WOopBH3atled. The product was recrystallised frR/FI2004/000011

toluene. "H NVR (400 MHz, d6-DVsO) 6: 9.04 (d, 1H, J
2.4 Hz), 8.61 (dd, 1H, 390 2.5), 7.18-7.35 (m
7H), 6.95-6.99 (m 2H), 2. 83¢8. 01 (m 5H), 1.87-2.04
(m 2H). 5 Exanple 6. Internediate

6- (5-N tro-pyridin-2-yl oxy)-2-phenyl - 3, 4-di hydr o- 2H- na

phE haheafxtured€p zélladlum(H) acetate (0. SZ] 2), rac-2,2’-b1s_(c:]iphenylp2h|?l_sphino)-
X n [ O- na

it RiarehbR ¥ e iy e ROy iy BiiSene el

ﬁn-fﬁdtllm}eﬁal{gﬁn [ﬁdnel”(yﬂmrﬂl,tﬁ Br(ﬁadb&hﬂﬂb)(ﬁlﬁé-g)@@ﬂmﬁttbwﬁl -tetralo-

%e @d%%g : ‘é'%lgé%r(%r g ajﬂ_%hgﬂnﬁg fewvas stirred at 100 °C

28 21y Tmecbﬂc@pn mikmr&t wemqql@ﬂ ﬁ@éoamdersrrerﬁ@%%ndawr@dﬂmo

é‘l W eﬁda‘:c] arYBhilhQR 1R and Gx PR wﬁh eﬁryp éthes ’Oréé'l‘uc éxtract
8 68 1H, J

. 1H,
‘gag)vash;edglvpt}( gnnel Qneg and g_vangljatedg qu_ crpdg oT dﬁlf(,t VRj pun ed by
BaACittorB4tophit b siliza 181 uking3ofidné AAd tbiene-2t138 aaetﬂ:é (§:M as an
ks rﬁgﬁéﬁj@o M, ddonvSof3: 7s7le, WB, 178 o), PSS o sm),

891 H- 940 BH)) 8B5AEEH)/3 $LAEH (nb-1H){ B.OPyA.14{mel H), 2.92-2.98 (m,
Eﬁi gr‘ﬁgg_l:,.?t es 2%3 a)
= 3=Fl U0 cgf)“hen I') - 1- (2- hydr oxy- 4- net hoxyphenyl ) et hano

ne ( 3-Fl uorophenyl)acetic acid (3.7 g) and

3- net _ q) _ BF3' Et 20
, 54513853;91.2[] Exg%rgﬂ 4)4-88Y Sro-H-agsHach-I e

(60 argon. The mxture was stirred at
60- 70C until disappearance of the starti ng material s

(9 h) 6-NISthODHD HH ehﬁthdﬁrﬁrﬂﬁ)-VHldé PEthafen Af-oneC@ . ONB) W4is refluxed

t th
S LD sk S orn s et ?réad “iﬁedmlmre was
poapd irtd &diter hhé extraded with etihgl ac/me FEthylf dcetdtelbwascdriadrand

chr 1UBL S AR 405 SRl Srol ot VR MR 4150 4.
BMSOY6:3U-35 B31Km7.19Hd, 1H, I)&ﬁTHZD37 (1ﬁ17 B, BD56.76ddd, 1H, J
%'é 2&? 7)06. 6@(& )52, @H‘l:? b3 5l(md 12,2 693 .064nd 11)52.83-2.90

Qﬂ(gi):lzd@rﬂi%é‘ﬁ;% )-7- met hoxychr omen- 4- one
2- ( 3- Fl uor ophenyl ) - 1- (2 hydr oxy- 4 nethoxyphenyl)ethano

Efpérl?)?ggértyg’%gs ?rgljtg‘i df"(rj{’l i ?T?Efor?rgt? (88 )

35 were added and the m xture was stirred at 120C for

3.5 AU So1Abh Sl AL iy s &ﬁig@e %ﬁha%an%e (50

aci di |caP| on with-con
frig) iretrftiloraacet?oanid 968 mtiedmwhmszl@mm@ﬁma)@ @" g mixtyre was heated

at 60 °C for 3 h. Solvent was evaporated, water added to the residue and the mixture
extracted with ethyl acetate. Organic extract was dried and evaporated. 'H NMR (400
MHz, dg-DMSO) &: 9.02 (s, 1H), 7.18-7.32 (m, 5H), 6.87 (d, 1H, J 7.9), 6.50-6.53
(m, 2H), 2.68-2.92 (m, 5H), 1.94-1.99 (m, 1H), 1.81-1.89 (m, 1H).

d) 5-Nitro-2-(6-phenyl-5,6,7,8-tetrahydro-naphthalen-2-yloxy)-pyridine

6-Phenyl-5,6,7,8-tetrahydro-naphthalen-2-ol (30 mg), 2-chloro-5-nitropyridi-
ne (21 mg) and potassium fluoride (23 mg) in dry dimethylformamide were heated at
120 °C until disappearance of the starting material. Water and 1 N HC] were added
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Purification by colum chromat ography using
hept ane- et hyl acetate (7:3) as an el uant afforded

w@2(03063190r ophenyl ) - 7- met hoxychr onen- 4- one. HPNWIM.Q,Q".N."

MHz, d6- DMSO) S: 8.57 (s, 1H), 8.06 (d, 1H,
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, 4p08.9, 2.4 Hz), 3.92 (s,
3H). 5 c¢) 3-(3-Fluorophenyl)-7-hydroxychronen-4-one
3- ( 3- Fl uor ophenyl ) - 7- net hoxychr onen- 4- one (320 ngy) was
I 9 :
aﬁé ts i t%et &tr‘%ted {91P|Pétlf.§]lja§etﬂl Hgfﬁ EJ:etagé %v%g g%@fi%ﬂ?/ﬁ}tl grme and
weaters daiad an evqnoeaﬁ:ct; | ihgpeodnaswhs twmtaaweéMMMIMe 'H NMR

Xh@é ﬁﬂ@ﬂ dg lﬁﬁlsfd)tbomegsanl)J vl H’%OH dahm”?@n“z%?% 18-7.35

(i T §40% 00, A5 BNE Y g1 b0 8704
720724(m 1H, 6.97 (dd 1H J 8.7, 2.2 H), 6.90

3 (3- i&%ﬁéﬁ%@ﬁewﬁaﬁﬁ%n 7-ol

3- ( 3- lB-(eNitphpyydin-27yloy g Disheatyl-Gredihfdrori-papkthalgn- 108S
di ssolved in ethanol (40 m) and 10 % pal | adi um on
carbon (400 ng) was added. The reaction m xture was

hy dr o ge(®aNgtb-pyndi6-Zhylaxy)-2xphenyl-Fed-dipydrosi-mapinttialendrone was

: tap?é(]}%%c\a%ﬁ(f@cnﬁnﬁi i%pﬁano WRo-bf r@ﬁ)hf::hillt 9% {eﬁm&n%ﬂlglt%n-?-

eva
Wie-PrEdiedn Bxpamia 3(d) vengpQ mg 6 hydroxy-Z-phenyl -3,4-dihydro-2H-

%aﬁlﬁhﬁl'eﬁqf QM‘@ SRhRIEA Iﬁtr dn'fé( M\f\’ﬂ( ﬂl@% td¥kiam %uonde 'H
esd%ﬁ»%%és 9.3 et 2 88 68 {16 69 9), 8.0
(ddLH JJ"S 5) 7&%72(d 2H4J Bia)Hz)67.20-1.38 (nd,HH)) 3264.6% fm, FHL2.15-

(3?”% (fwjl'ﬁ)zigéozk ﬁz% (rngag %5‘9%“1( T, Y5291 3 iy, 3 20

2-[ 3- (3- Fl uorophenyl ) chroman- 7- yl oxy] - 5-ni t ropyri di ne

2- [3 (E?Xa'ﬁll ﬁomggmkaﬁ:ﬂ{)onan 7-yl oxy] -5-nitropyridi ne

escri bed for

5 m t r2 Sohonyiedrgmeathy vhaxyl6-3iToRyj¢ipe infermediatesexanpl e
1(b) using 30 125 ngy of

3-(3-f h h 7-ol . Th duct
ety AT TPy LU REHBPY frmeRe{pRsBy Wiaec )
6907(d 1H J 2.8 Hz), 8.47 (dd, 1H, J 9.0, 2.8

( m 4ZB ﬁ@%he@%iceg%“’%? 7 8) pridg ?’Sﬁﬂ’z‘iﬂmﬁ?éog%) weres

idssolvéd o BE; Eidd) (600mE 20=)) uddS@rgon, Thelmix@urdeag suirred at 60-
%'(_)BC gﬁﬁl%ﬁ%{l}{?@#ggﬁ% ﬁf"’ﬁ@ s ?tgf'réﬁgfe af§,3(9 %Zﬁ{f& P@g’?g ?Iﬁﬁ Y&tge volume
@f {(B-watglo Mﬁﬂﬁ@ﬁgmc)twn wﬁd@‘tbxly@ma@mn combinedipyganic layers were

Lo BN Wth wht AR M PERAPrhtddCTHE LARIA P ERROWAs ptidfied by column
chromatography using CH,Cl, as an eluant. '"H NMR (400 MHz, ds-DMSO) 8: 12.41
(br s, 1H), 8.02 (d, 1H, J 9.0 Hz), 7.34-7.38 (m, 1H), 7.09-7.13 (m, 3H), 6.56 (dd,
1H, J 9.0, 2.5 Hz), 6.49 (d, 1H, J 2.5 Hz), 4.41 (s, 2H), 3.83 (s, 3H).

b) 3-(3-Fluorophenyl)-7-methoxychromen-4-one

2-(3-Fluorophenyl)-1-(2-hydroxy-4-methoxyphenyl)ethanone (1.76 g) was
dissolved i pyridine (88 ml). Piperidine (8.8 ml) and triethylorthoformate (88 mi)
were added and the mixture was stirred at 120°C for 3.5 hours. After pouring the
mixture into water and acidification with conc. HCI the crude product was filtered.
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phenyl chr omen- 4- one, there was obt ai ned:
3- Phenyl chroman-7-ol 'H NVR (400 WMHz, d6-DWVSO) S:

woneaneemtt s, 1H), 7.31-7.34 (m 4H), 7.25 5 7.PXA/KIp§04/000011

1H), 6.88 (d, 1H, J 8.2 Hz), 6.30 (dd, 1H, J 8.2, 2.4

"Hz), 6.20 (d, 1H, J 2.4 Hz), 4.21 (dd, 1H, J 10.3,

3.6 Hz), 4.00 (t, 1H, 10.3 H3, 3.13 (m 1H),
2.84-2.87 (m 2H). Using the sane procedure as
descri bed above for 2-[3-(3-fluorophenyl) 10

BN BB by bR d@orﬁhtbéﬁ@ﬁ%hﬂh@ﬁeptb&&ethﬁmemef(g :3) as an eluant
(3-11 uorophe

aéquﬁ%%(éﬁ}uewﬁgxﬁb{? e RS spns. THATMR (400 MHz, d-
DBMIOY &-257 @; [ 8)06qly DHRNS.Y H) ok4) ﬁ}5l0l(ﬂl BH) LB (m, 1H),

t é‘@?d'i@ T SHD T Gagtas52 43, 37 8. 61

727730(m1H) 7.22 (m 2H), 670674(m2H),
4. 31 , A4, L] t, 1H, 10.4 Hz),
3 24 )(ﬂgjiﬂ)%ﬁogﬂg%@) f'{q&roﬁy&ﬂéﬁweﬁ 41ce( )
7- Hydr oxy- 3- phenyl chromen- 4-one is comercially

avai |l f FhRﬁo;fh@ 1 Q-Iﬁé‘tﬁb bovsh-PyneEsd0aas) Westtiukediwith 47

%21%&%( 3 e ephenyl ) - - fydr oxychr Qren- ;.00 turedas poured

BitdNiwhicoarnd (R paitgiitate Radfittiaiddmdaiziedofelding 3-(3-fluorophenyl)-7-

BYRORFPEIT 40 arb 1Y B Blly, ERMOTZIBSP I i 5gg

EIQ) 9%, G)H D8.maix) Apt detizr@nSH), 420i7034 (00.151)gP.9dHdd, 1H, J
49 in water (5 m) was
gg %25%% g%??ﬁ’eﬁ?b 40ng1) under aﬁgon ) The

m xture was stirred at roomtenperature for 2.5 hours

and t&)eyé FRAtPHeM jdRremM-7/d0 and extracted with
t

et hyl ate. "The conbi ned organic | ayers were washed
with 30 water and brine, dried and evaporated. The

cr Ude3 3- Ui sphea@ )7 Hyididedhivynenod-one (160 mignmasodjssapled in

| ?ti ,(/,L@Hh)a@@ @h%é)aug&et a4 %%@1@06%@%3 ak}g% TheleddifGn

ﬂir})nueﬁw%yﬂr@nétad &) howss 6121061:1165;1 resqure24sd roos Wﬂlp(‘:di@}re It
\3’3%9‘1@ 1%1%5&34)2@%?5 Belié&' ahfl Wihe® withldthan8t. The cBlvedtas evapo-
eatqhaigr redngedyTRTeOb Evo}-(3-ipesorheryshrmngn-yol. H NMR (400
%ﬁ%“’dﬁ@)’ﬁ@é ) B, 4&&?&04 070@81 %9), A 1901 2t (xﬁnzqu 7.08 jrn 1H),

75 i 15k Y Eé%ﬁ%& i elrn"fe]d' @ﬁ?h 2,

be.Blld) $53.6 Hy) (05191 HA1 0.6 01z, 120 (th, T a90gat, 2H
e) 2-[3-(3-Fluorophenyl)chroman-7-yloxy]-5-nitropyridine

2-[3-(3-Fluorophenyl)chroman-7-yloxy]-5-nitropyridine was prepared as
described for 5-nitro-2-(2-phenylchroman-6-yloxy)pyridine in Example 1(b) using
125 mg of 3-(3-fluorophenyl)-chroman-7-ol. The product was recrystallised from
ethanol. "H NMR (400 MHz, CDCl;) &: 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).

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



ance of the starting material. After the m xture was
filtered and sol vent evaporated the crude product was
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ace 5 tate (1:1) as an eluant. 'H NWVR (400 MHz, CDCl13)
8: 7.41 (m 4H), 7.33-7.40 (m 1H), 6.81 (d, 1H ;J
8.7 Hz), 6.61 (d, 1H J 3.0 H44), 6.51 (dd, 1H, J 8.7,
3.0 Hz), 5.10 (dd, 1H, J 9.6, 1.9 Hz), 3.28 (dd, 1H,
3130 9.6 Hz), 3.06 (dd, 1H, J 13.0, 1.9 Hz). c)
.l-;\fl)\)ﬁ&ﬁo eg%gﬁ%rﬁyéreg,a%%ﬁg@lr obenzo[ 1, 4] oxat hi i n- 6-yl

pyri
5 Ni tro-2-(2-phenyl -2, 3-di hydrobenzo[ 1, 4] oxat hi i n-6-yl

OXY) PRLPKHnRRhY&Ran-PlogPar ed as described for
?( BI) st wig@'éﬁsgi‘f CArSRRY)S: ¥ BXEY T 8.7 S ), 9 25-

Z- zanexmyllH)zs%ctuhm,rbmr}m[ﬁumqmaﬂm B12; B-4dz), 6126 (d, 1H, J 2.4

HSOHS R A HE ST B A o

DH). J 9.1, 28Hz)743(m4|—|) 7.37-7.41 (m 1H),

7.02 (d, 1H, J 9.1 HZ), 6.99 (d, 1HJ89Hz)695
(d, 1H J 2.8 Hz), 6.82 (dd, 1H e
(dd, Usipg thegame proagdugejas dgscoibed a\aovelfpr 21% Ce ﬂl@mp y-

%8’1%‘ ﬁ” 13*’;‘1 51l%ﬁgpyr’fdlﬁe e re la%i@mtﬁﬂﬁorobné@nmmm-ol by
ro Zpe”y'n angyloxy) pyri di ne

hyibsreovasiabiaimed: v i ¢ acid Tri et hyI am ne
vvas added to sol uti on of p-anisal dehyde (10 g) and

h | - i d hydrid 25
oy e raner e aomas s BB 0o for B b
React i BNNMER (400eMiEErs d e DMI0) & nol0oud,ci,(JeDD i), &61 (dd, dHL, J 9.1,

% o PRY.2P54 YBe GRUBANAYS. /Rl EOP 2B AECN A 106,74 (m, 2H), 4.31
Hddy 1H Belb4.83.h&EM 412 6 Hd, 10-4 Hzpcohtdetns Hikd- %11 (m, 2H).

hydrochloric acid the reaction m xture was cool ed

bel ow 1OC PreC| |tate vvas filtered and
wat er . Wpen-4-9pe erf‘éalga ﬁg{’lipﬁcan be

7syﬁﬁ1e§1§ed Bﬂ"ﬁnetﬂodé dZso'ﬁlb(adiﬂfor3|=O3;-ﬂlYoerHenM)QTth&rH)(ychromen-4 one.
9 (m 2H), 6.8-6.7 (m 2H), 3.70 (s, 3H. (M+ =

254 (100% b) 3-(4-Met hoxyphenyl) - 2-phenyl propi onic

aci d Fpxdmpke &In&rmédive hoxyphenyl ) - 2- phenyl acrylic

id . d I 6
o of TONET G Y ER Sl do e AR E Ao® PRtk
at nros WO 2004/ 063191 PCT/ F12004/ 000011 46 phere.

S0 oi d-pamidenper at ure
o) VA TRy 1Bl A AR tadtn 0T

3- (4- et hoxyphenyl ) - 2 phenyl propi onic acid. 'H NWR _
(400 MEa sifted Wﬁ@n ofl2nrdaptobehtdne- 1743201 {03Q) @ pbtdssium

7carbonate {0%9 g2)H21 water (5 mlg w(asmadd?elj) 2-p§eny?ox1rane (0.40 ml) under argon.
The mixture was stirred at room temperature for 2.5 hours and then treated with 2 M
HC] and extracted with ethyl acetate. The combined organic layers were washed with
water and brine, dried and evaporated. The crude product was purified by column
chromatography using heptane-ethyl acetate (1:1) as an eluant. 'H NMR (400 MHz,
de-DMSO) &: 8.94 (br s, 1H), 8.72 (br s, 1H), 7.24-7.37 (m, 5H), 6.62-6.65 (m, 2H),
6.47 (dd, 1H, J 8.6, 2.8 Hz), 4.97 (br s, 1H), 4.34 (m, 1H), 3.72 (m, 2H).

~ b) 2-Phenyl-2,3-dihydrobenzo[ 1,4]oxathiin-6-ol
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(dd, | H J 6.9, 8.7 Hz), 3.70 (s, 3H), 3.22 (dd, 111,
J 8.7, 13.7 Hz), 2.87 (dd, | H J 5 6.9, 13.7 Hz

. C
WO BsossIoty - 2- phenyl i ndan-1 -one To sol ution ofPCT/F'g""W‘z""”

3- (4- met hoxyphenyl ) - 2- phenyl propionic acid (4.6 g) in
dry 10 net hyl ene chloride (26 mM) was added two drops
of dry DMF. Thionylchloride463 mM) was added and
reaction mxture was stirred at 40C for 4 h. Sol vent
was evaporated under vacuum Precipitate was

di ssq| %&9@%190 (jm}{(iﬁegy_qtﬂh@ﬁylamylssﬁhrqﬂ)bemmd,ét-diﬂl €83 g) in

to 0 [ u . | um, ni | OF | . ]
netabucrio (60 ) waF ST ARDETERe L ) o 60 e i, Bdbppear
a%g@gf thég%arﬁg ﬁ&tteﬁ‘ab.( LA]l:f@r ﬂﬁ:anhbatmm' weis){tltgrasl andsobient ¢\i§oraited
roomte erat ur Qr , ; -
thepeiupa redyc WPW‘E‘qeegebycc&%Hm ﬁ@??rgdgéﬁq%}hﬁﬁga%l d .E E;(;I%gy éﬂr?% aee
8 Ezl? apa aliﬁjle@t. _&émggggso yﬁ;mqwahmgl -%&Qm,adéi)ea-%%% (rsﬂ1 .
t byl ene g hl onids. ¢ SPAPHBCY 39 G265 1! @IS, M8T.$3.0 Hz), 5.
T 54389, 7 49550, 1. 0,
6- Met hoxy- 2- phenyl i ndan- 1-one. 'H NVR (400 MHz,
d6-DVMSO) : 7.56 (d, 1H), .7.35-7.2 D), 7o 18 743
20 () 't,ro-a-.(@%h?rafﬁ%ﬂ,ﬁwgm@%%o?é@@@@%‘%@%ﬁp&}‘aﬁ‘e
3H), 3.61 (dd, 1H, J 8.0, 17.2 Hz), 3.11 (dd, 1H J
3.9, 17.2 Hz). .d) 5- Methoxy-2- ¥ o
S Vet raligo L R A et AR ARB 1R ppyridine was
depheny ““sﬁ'ggg‘f"r@;]‘d?-f?fd“"”‘Eﬁﬁiﬁﬁ&?‘”’m’mﬂ .
Hb) Bigey o Fiekpheyy 2 Sy gidEnpoll, MRallufs Tolliahe procuct was
(edrysﬂaﬂ-lis;zd fRmPethangl. ‘é%@%&o Yiklz, $DCla) %@)971@1 1) é% Hz),
%@'{ (&%2%,](93%,%,%&), 734 7@1,(@{,3), 31,781 @4, (H), 7.02Hd, 8. B1 Hz),

50 14 B D a0 B, TR e Hoyp 82 (a1, 141, Z8k2). %01

ﬁ"?rr? hoX Y- 17)PBenY4d,Ne¢aNe. 2, 200H Y B. 14r(dd.cldh ISrR, it Be). HBr
")’ was refluxed for 5.5 h. Reaction mxture was
allowed to cool to roomtenperature 35 and 20 m of

i ce Wikainpd9l Internwelistet r act ed wi t h met hyl ene
chl ori_deg. T% conbi.-ned or hovhi@yer s were washed with
bri ne @AW 'fze' R%gpﬁg%hg%@{% e solvents were WD

20114/ 063191 PCT/ F12004/ 1'1001111 47 evaporated to

0 05 b trMhERe LR LRy R 400 e 15 (m 1.

7.0 (d, 1H, J 8.1 Hz), 6.64 (d, 1H, J 1.9 Hz), 6.55

(dd,  #kbihdardin® wa8 addedzi, soBitio offip-anisd]delyds €.0r)and phamyl-
(arcre]:ticzamd (10 g%Gm (agettic a%ﬂydr‘dee (25 ml). Reaction mixture was stirred at 90°C
for 8 h. Reaction mixture was cooled and water (600ml) solution of potassium
carbonate (81 g) was added. After addition reaction mixture was heated at 60°C for
an hour. Before neutralising with concentrated hydrochloric acid the reaction mixture
was cooled below 10°C. Precipitate was filtered and washed with water. "H-NMR
(400 MHz, dg-DMSO): 12.6 (bs, 1H), 7.67 (s, 1H), 7.4-7.3 (m, 3H), 7.2-7.1 (m, 2H),
7.0-6.9 (m, 2H), 6.8-6.7 (m, 2H), 3.70 (s, 3H). M)" =254 (100%).

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

13 gof 3-(4-methoxyphenyl)-2-phenylacrylic acid was dissolved to 600 ml of
ethy] acetate and 2.6 g of 10% palladium on charcoal was added under inert atmos-
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8.6, 16 Hz). 5 f) 5-Ntro-2-(2-phenylindan-5-yl oxy)
pyridine 5-Ntro-2-(2-phenylindan-5-yloxy) pyridine

woawimeapar ed as descri bed for 2- PCT/F12004/000011

phenyl chr oman- 6-yl oxy) pyri di ne in Exanple 1(b) using
107 ng of 2-phenylindan-5 10 ol. "'H NVR (400 MHz,
d6-DMSO): 9.04 (d, 1H, J 2.94&), 8.61 (dd, 1H, J 2.9,
91 Hz), 7.38-7.28 (m 5H), 7.24-7.20 (m 2H), 7.11
1H J 2.2 Hz), 7.00 (dd, 1H, J 2.2, 8.0 Hz), 3.72

%ﬁ@elggrén%%telﬁ%@am gedxaﬁfl(amoo )%I:Qﬂre(tg %we?ch!lanﬂtatlve

nt er me
yiedthof Be(gymettipxiphemyle2 mbghdp@pionic a01 H NlV[R (400 MHz, d¢-

0123(xs,A Wb@bfz@frﬁ{ls@r)y’/ 0X¥0 @Y, 318, B8-6.7 (m, 2H), 3.79
a@rﬁ,ﬁgépﬁ ﬁgn%%(ﬁ?srzgﬁr?nn B g I Y, 5&??@3%?@% 1H,J

@gunppﬂg}er (8.48g) was added in few portions due to
exotherm ¢ reaction. The mixture was stirred at room
tenperature for 2 hours and filtered. The zinc was

washe@) 6 Methgkaoipenglieianel -ams d. The acid was
evaporated and toluene was added and evaporat ed

agai n. A product m xture was dissolved in CH2Cl12 and
was h edmmltmamﬂxb@-meﬂ@wphqmlas?ephv@ylpmmpwéraCWa@lrfea) in dry

iEHE CibridBold b Xy A" HIR0A Ed 8 Ebpmwmnmde (3 ml)

ro uct s urifi col um
cmscaddt:d gné pmtlon FHONNR WasOBierdi2 éf) eSg Ivept grgs eyaporated
éﬂger]\égcu%n{'@}ec%pn%é'@ag d1§£bl§é’& to%hyl@m@&ﬂéﬂde Sbiitich was cooled

| H .J
G Lt sy 50 W heg o
s Reeding Jéid}u:e and4-42COAfter mixing kactién hfix@ird @ag styrred at

d@g@rtFH’é’ar%lHS \}%r % ﬂ@cg?ﬁl ﬁ/guﬁl n[%hécpgy ﬁ&gﬁéjtrooﬁﬁﬁ!éjfc% B8R

ﬂi}ﬂﬁ}dhwrmm -LGrygis overy pqparaied]md water sadptierevag extracted with
T Bt?ngege 11(0%d9 r@cﬂ‘)ﬁnﬁg& B%cehyeﬁ: Qféb@\@yéh'eg 'V\Hﬂl @Mteﬁ Riried and

nltro nterrrE|ate l\f
oemapqmagqgl Cngk product Was triturated to give 2.9 g of 6- thoxy— -phenylmdan—

\%%%04/ 063151 PCT/ filgmp 78561/6(103?’11 iae dm((an AEDIT 167,13
o SRR 08,40, 155 YA 9,20 M) e (7o o L T 38 Yooy, .01

%qgu;mg@ $76.H7. 0 Hz), 6.84-6.68 (m 4H), 5.09 (dd,
H~ 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. 5

6-[ 2- (cB)-f—MBbhmthbphdn)ydihdmn- 6-yl oxy] - pyridin-3-ylamn
e

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
(400 MHz, ds-DMSO): 7.32-7.27 (m, 4H), 7.21-7.18 (m, 1H), 7.13 (d, 1H, J 8.2 Hz),
6.83 (4, 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

Mixture of 5-methoxy-2-phenylindane (200 mg) and concentrated HBr (4 ml)
was refluxed for 5.5 h. Reaction mixture was allowed to cool to room temperature
and 20 ml of ice water and it was extracted with methylene chloride. The combined

organic layers were washed with brine and dried with Na,SO4. The solvents were
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'H NMR (400 Mz, d6-DMVBO) S: 7.51 (d, 1H J 3.0 Hz),
I, 7.30- 7.25 (m 2H), 7.16 (m 1M 105
WO(Z&HI/O()%H] J 8.6, 3.0 HZ) 6.83-6. 73 (m 3H), 5?(‘@‘9!71%(&',4/0000]]
~ iH, J 8.6 Hz), 5.13 (dd. 1HJ100 3.0 Hz), 5.00 (s,

2H), 2.93 (ddd, 1H -16.8, %9 5.3 Hz), 2.68 (ddd,
1H J -16.8, 8.0, 4.4 Hz), 2718 (m 1H), 1.96 (m 1H).
10

6-[ 2- (2-Fl henyl ) ch |
e&aéor%&?ﬁﬁ%%ﬁ&Sﬁ% M%Z;?L/g%;{dg_ﬂl\gsw %E g])s

7 ( 1) 7.07a265.71 84 Ha 6,844, 1 9
H%géss 6ids 18k 1'% 831Hr)id:60 {ky 153, J1%6 2).3. %)2 ). @8 it 28, J
826_0(}8}%98('” 1H), 2.72 (m 1H), 15 2.15 (m 1H),

6-[2- (2, 3-Di fl uorophenyl ) chroman- 6- yl oxy] - pyri di n- 3-yl

an |I$5‘~Nmbl2waﬁ(eﬁ§>ﬂnm yldﬁymﬁm)nes 7.52 (d, 1H, J
7.45-7.27 (m 3H), 7.06 (dd, 1H, J 8.6, 30

Hz, 676669(m 4H), 5.36 (dd, 1H, J 10.3, 2.2

5. 01 52Nitfda3+(2 Iph&nylﬁldQFS{yihqxﬂ Iﬁ)'rldlge V@S (Prgpalgd)as dgsq‘@e(l ,{ﬁ)r 2-

;%x }2‘0 Qm% %W]Io;(@)gngmel %le 1rgb usmg 107 mg of 2-phenylindan-5-
01;%1{ I\E{[R(QOQ/NHM AnDMED N%F:@ o dH wﬁ%y I%y%ﬁéé)‘dslﬂﬁs%“

52 28;([13]5?17 ltl’ﬂHze]S& 2’1{3}“'21)11 ?EEI 89, 7 1. MHAH). 0 7dd)5H, J
zsm)so 15 1 185 b 3 6 he8 ) 3 0 T4 s o)
2.3 Hz), 501(bs oH), 2.97 (m 1H), 2.73 (m 1H),

é [1215(3!52]’15?—&1 fg\‘g']ﬁ%s)chronan 6- yl oxy]

- pyr i diAmidepyhrieatenedies (300 MHz, d6-DMVBO) 8: 7.51
(d, 1HJ29Hz)736725(m3H) 30 7.05 (dd,
1H, J 8.6, 2.9 Hz), 6.84-6 68(m4H) 5.29 (d, 1H, J
8. 6) , 5-Andifo-2HE; phzrylchromaped-yloxy)PidiE 72 (m  1H), 2. 14
(m 1H), 2.01 (m 1H).

6-[2-(2,6-Difl h [)ch d vl
i e Nitp-RR FhA e o IR i 2 g0 W it 350
xzﬂ %ﬂglﬁ@ﬂal dddlic adid12mcPowderl®.48%) waklpdded it Fe¥ gortichis dug to

sty TEREre THper i BT obi 1o fgnfiiguiy for 2k and

ﬁhSrcd e, zifc @as (ashetiiith glagig! aefic aeiy, The agd was ey_q,lborated and

CH Cl

gﬂ ege g%iggc} zlmd evaj ratedI alﬁl r%‘roduct m1xture was dissolved in CHCl,

am? wmééead W ENIVEM( 440 ;ﬁ&%/ezgar % @a%rh'lq‘i’ﬁzglz Zé{cgh
ameéiaéﬁo S \;721‘ (cr&nlﬁrwd an@ dﬁe@%véldldazstbi PiodbcHwasdplified by

1H,_J

(c@romqjcpgraghjg ENEAR 4O NEA e DSOS S Y D s Fi,
'7'@67?0@11 £Hps 7.03Hd, mms«sm 0 EH), 6.22-6972((m, 3H), 6.69 (d, 1H, J 8.6
Hz), 5.08 (dd, 1H, J 10.0, 2.1 Hz), 5.00 (s, 2H), 3.00-2.87 (m, 1H), 2.74-2.64 (m,

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

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

6-[2-(4-Fluorophenyl)chroman-6-yloxy]pyridin-3-ylamine
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1H, 2.20 (m 1H, 1.97 (m 1H).
6-[2-(4-Trifluoronethyl phenyl)chronman-6-yl oxy] pyri di n-

woRpderitRe 10 'H NWR (400 MHz, d6-DMSO) S: 7. PET/(FiR004/0600011

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 (m
1H), 6.77-6.75 (m 2H), 6.AB(dd. 1H, J 8.6, 0.5 Hz),
5.23 (dd, 1H, J 10.0, 2.0 Hz), 5.01 (bs, 2H), 2.95
(ddd, 1H, 168 11.1, 5.9 Hz), 2.69 (ddd, 1H, J

16 8{{ % ﬁw?s‘lo &N 7.534047 (i, SH)( ™24 1h) 2H),57.05
2 | or ophe

G G B L B B 75 e

2@9&2@'#)(111 ,AH062. 69@@&, 111)4213 (@,8H)31.08 Km) 1HB. 87-6. 70 (m
33 (dd, 1H, J 10.3, 2.1 Hz), 5.01 (bs, 2H),

2.97 (m 1H) 2.74 (m 1H), 2.20 (m 1H), 1.93 (m
1H) . e®-(3- ﬂuorophenyl)chroman—6 -yloxy}-pyridin-3- -ylamine

6- 1 zrﬁ;@% g@ﬂj}gﬁ%/ 4e %@?ﬁa 575 QiR oqi{zg Bay (@M HE, 7.30-

7725L(in72m; 7§m (nj,d_bl—l)H) 7135@@; %a@ J 81q,|3 g{{gj 6 8))326 9 )6 69 (d,
%88§ g 1H§166 H;J)Hsoé(szﬁﬂHz 3(&1&3{{5 1658, 10.5,

ot o kg T £ oalodibo.

1
2H) 2.94-2.99 (m 1H), 266274(m 1H), 2.06-2.13
6-
Am n%%‘é%"yf fﬁoéﬁ?]lmﬂé%%?%%ﬂlo’bb )&%n 'ykfmlm ne 'H NVR
(300 "WHEIMR G4@MVSIDIz, 8;-DMSQ) §d 7.52Hm, 11D, 'gsmgi 11, J§50 Hz), 7.41
1 7o Q1.
éxﬁﬂﬂ)s'?';@ zﬁzx,@n ;ﬁ?gﬁ&s%g'zﬂgg 188 ()tszld'hl%’ﬂS;f’(nff 31%)33 70 (d,
18,7 &H)Hz)6554 (Qaﬂ THLH, 108, 227H¥hﬁ ooasszﬁ &: 981, 1Ji)82 42 (m, 1H),

{.'3%6{,1, ﬁg g(rﬁ%)s4 98 (s, 2H), 4.90 (dd, 1H J

2.96 (m 1H), 2.62-2.74 (m 1H),
2.05-2.11 (m 1H), 1.89-1.95 (m 1H). 35

6- [ 2- §: 2%3@%@ Re6Y1jobrGRars 6 yary}ipypilin- BHyfenging | ani ne
e i N 3t i P 3,
606 (ddzZ0H, 178.6.4. ()cm,) 6L76-6.59&n6 4H), 93&@4 181, 7103 2:23Hg), 5.01
&s%is” o gt 22510 185 Gt S b 1‘**)5“’3 é) s
2.86-2.95 (m 1H), 2.66-2.71 (m 1H), 1.95-2.05 (m
2H). g-[2-(2,4-Diﬂuoropheny1)chroman—6-yloxy]-pyridin-3—y1amine

'H NMR (400 MHz, dg-DMSO) &: 7.58 (m, 1H), 7.51 (d, 1H, J 3.3 Hz), 7.30
(m, 1H), 7.15 (m, 1H), 7.05 (dd, 1H, J 8.3, 3.3 Hz), 6.84-6.73 (m, 3H), 6.70 (d, 1H,J
8.3 Hz), 5.27 (dd, 1H, J 10.3, 2.3 Hz), 5.01 (bs, 2H), 2.97 (m, 1H), 2.73 (m, 1H),
2.13 (m, 1H), 2.03 (m, 1H),

6-[2-(2,5-Diﬂuorophenyl)chroman-6-yloxy]—pyridin-3-y1amine

'H NMR (300 MHz, de-DMSO) &: 7.51 (4, 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 (4, 1H, J 8.6), 4.99 (bs, 2H),
2.96 (m, 1H), 2.72 (m, 1H), 2.14 (m, 1H), 2.01 (m, 1H).

6-[2-(2,6-Diﬂuorophenyl)chroman—6—yloxy]-pyridin—3-y1a.mine
'H NMR (400 MHz, d-DMSO) &: 7.52-7.47 (m, 2H), 7.24 (m, 1H), 7.19-
7.14 (m, 3H), 7.07 (dd, 1H, J 8.6, 2.9 Hz), 6.76-6.51 (m, 3H), 5.37 (dd, 1H,J 11.6,
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6-[2-(3-thhoxypheny|)chronan 6-yl oxy] pyridin-3-ylamn

e ORM 10684 'H NWR (400 WMHz, d6-DMBO) 8: 7.5 1H,
WO 2003/003%) . 7.31 (t, 1H, J 15.8, 7.9 Hz), 7. Bﬁ“%&%l"“""‘"’”

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), 6.6@9(d, 1H, J 8.9 Hz), 10

5.06 (dd, 1H, J 9.9, 2.2 Hz), 4.50 (s ZFD 3.77 (s

3H), 2.88-2.95 (m 1H), 2.66-2.71 Eg 2.12-

o()rﬁzglbboo (bs, 28D 23.00 (M H)L B)78 (m, 1H), 237 (m 1H), 2.11 (m, 1H)
Am nopyri di n2-yl oxy) - 2- phenyl chr oman- 4- one
NI\/R(4OOI\/Hz CD30D) 8: 7.62 (d, 1H, .J 303@5‘2
7. 5161249 S(hiflugtdpheis)chranparz6 3B>whpy13¢191 3-ylagigie; 18 (m

a@\%]@oo Ni| %ﬁsd% % 7.61 (& 1607 21H4iz)] 7@26HzY (m, 3H),
7_’?)35(gd}§|zl)l,, J &6,@% 66&4_(de Hah ggz 82475‘1{@ 54 @i 2 6.60 (@,

1% %ﬂ%‘m 2d3; mhyﬂmtzepmi 5.01 (bs, 2H), 291 (m, 1H), 2.69 (m,
4T oxathiin 6 pyrldln 3-ylamne 20
1HY.c-2@ Kin# Hyd -9 (400 MHz, CDC13) 8: 8.20 (d, 1H,

J21Hz) 787(dd 1H J 8.9, 2.1 Hz), 7.41-7.44
7. 40 1 3
6. 7 opg-erTithupramgn hedichyngtlciyfigiah-3-forkdee, o
(dd 1 WVIR) (480 BAH2, de)SO)ga 70 @dzﬂlj &4132)97@8 (4 8.4
). pziac?’q?g?‘i o, b 33796 (8d61}t'28)6 2 fi2) .84 (m] 1), 63726.75
(ﬁr QHW"V 0 6 A FalF 8-62 0351 Ry § 23 (el I A% AR 5,04 (bs, 2H),
Qﬁﬁ @0%%441 1%9@@@1 651(dd, m 81618815, £8iHz), 2.21 (m,
> (d, 1H, J 2.9 Hz) 7.14 (dd,

.HH,1$7s(rr61 9Hz) 703(s 1H), 6.89 (d, 1H, J 8.6
Hz), 5.19 (s, 2H). 30 6-

L LG o B
(dd, EHNMR 400 MEZ3d-DMSQ) 867.68 6w, THLH -5 .§8-ﬁm 61]"(} 7.06

@? 115'23 88 %ghz(ms 8§78 7y]<§? 4¥§)F§%3 ic?d 441, 110.31bL1 Hz)7581 (bs,

7.13 (dd,
5, 2J976(r19, 11, 274&1)1,, 1H),62207(ro3 Ferf - é&ﬂ“ 1&1 6.71 Em

35 3H), 6.69 (d, 1H, J 8.7 Hz), 5.11 (d, 1H, J 9.8

, 4.99 89 217
(I @52 mopieny BiFomiEr o phy ey 3 Yimine
PCT/ Fi2R84RQ 100N, aaDmsomg 1.5k (& ik I 3:OHEN Tr-7.18 (m, 1H),
d b h |
?4%32{"'3‘ pljﬁu foﬁoég 5 B, %29§27 8 (RN PY'6FY QRA; $3.6 Ha), 6.73-6.75 (m,
SN s 71 (8, AHDSGETEIEm 18Dy, b (0 3 F AP A 26, 501 G
JH), 4.99 (s, 2H), 2.94-2.99 (m, 1H), 2.66-2.74 (m, 1H), 2.06-2.13 (m, 1H), 1.8-
1.95 (m, 1H).

6-[2-(3-Aminophenyl)chroman—6-yloxy]-pyridin—3-y1amine

'H NMR (300 MHz, d¢-DMSO) 6: 7.51 (d, 1H, J 2.8 Hz), 7.05 (dd, 1H, 1 8.6,
2.8 Hz), 7.01 (t, 1H, J 15.4, 7.7 Hz), 6.70-6.78 (m, 3H), 6.68 (d, 1H, J 8.6 Hz), 6.63
(s, 1H), 6.54 (d, 1H, 1 7.7 Hz), 6.50 (d, 1H, J 8.6 Hz), 5.06 (s, 2H), 4.98 (s, 2H), 4.90
(dd, 1H, 1 10.0,2.2 Hz), 2.85-2.96 (m, 1H), 2.62-2.74 (m, 1H), 2.05-2.11 (m, 1H),
1.89-1.95 (m, 1H).

6-[2-(4-Aminophenyl)chroma.n-6-yloxy] -pyridin-3-ylamine
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2-[2- (3 4-di f | uor ophenyl ) chr oman- 6- yl oxy] - 5-ni tropyri d
i ne,

WQWH'M'?H-’Q [2-(2-trifluoronethyl phenyl)chr omanPET{HIZNY/P00011

pyridine, 2- [2-(3

-chl or 0- 4-f 1 uor ophenyl ) cl uoman- 6- yl oxy] -5
-nitropyridine, 2-[2-(3-chl 8ophenyl)chroman-6-yl oxy]
-5-nitropyridine,

2-[2-(2, 4-di chor ophenyl ) chr oman- 6- yl oxy] - 5- ni t ropyri di

e zH[I@M_([@ 4*90%‘!?19*1&%\&36)%0'760 (8; MLV Hz), 7.07 (d, 2H, 8.4

:HZ[),z2 @ﬁ(@ i 5i§éay}9)]éﬁ)v §rias6H) .05 (dslihil &3 KA (Gl 2H. J
-4 Bzyrstawds; mph cimprzwsm&a VIED V9. 7,3 hElz), Ap86-2 95 rim, 1H),

'2‘{855 ﬁ?t(%é@lldﬁyé)gg - ;%lhg)rizl) cmlglrrglnnj one,

3-met hyl - 6- (5-ni tropyri di n-2-yl oxy) - 2- phenylchronan 4-
one,

o (2, Sl GsMetosvphenslchrpman 6 LAl g R e

tropyllHdﬂ]\v@\(4OB-1\ﬂthz,ers=DM$))@h &1 (d511H, P05 e 15,
E Fhy aQ! hfﬁ‘ )/699&31)0@(51@ €6.99 (d, 1H, J 2.6 Hz), 6.90
|1éijl8i{) g;) 6796, sff(gm WA 7§HZ JHyvd 68(3H}P?%?‘b Hz),

31yl I -37Y (H3H) - D8RI5 1H) 166-2.71

%d(@s(dﬁ ifil {Jg@g%hqm 4505&)@?@ wgfo@” Bpoia o(%r i)

Kyl @21 ;{ g‘)a ]’réé ( &E@) pyri di ne,

5- Nltro 2 (2 phenyl i ndan- 5- onxy) pyridine there can

be obt 25

66[2 éa 521%%%81{'&9{}%% N Oqlan?ff)lyrl di n- 3

ne, NMR (400 MHz, CD;0D) &: 7.62 (d, 1H,J 3.0 Hz), 7.51-7. 9(m 2H)

I iﬁ;@% r@f 5t UPs TR/ REFMIbA 6T SEY), €96 @Y THS BoHy),

[525Q GldChHoI 3.8, 3.0 ) op A8 4. 1B r ol 36 Heh y8 2okl 4inl 317.0,

- ne,

é?% -{3- Chl or ophenyl ) chr oman- 6-yl oxy] pyri di n- 3-yl anvne

, 30

6- [ 2- ((24Piinghb St dipfdrolenzo[ T, Sjorathfiny6-yioy)pyridi +yBmihe

g}-yp?cp!?”gfeormphenyl ) chr oman- 6- yl oxy ridin yl am ne,

6-[2- (‘B Iﬂvﬁy(w@évrynz) emcamaqsaoxuo}@]gﬂﬁﬁ)n? 87 )(ddadﬁqé 8.9,2.1
&HW %HW&%&H gy 16'9%&1‘1) Pur § §'9sz°) B'9@flhnl€ﬂ 78.8
nyl'chro I oxxgprﬁrl din
Y56 8i(hc Jp 2T )y 8% (40 zﬂpﬁgm @ﬂg@m@ng{ 19.6,1.9 Hz),

phylo-1Bz)phenyl ch 4-
S ABRY i orad 18 eyl dpheny! chr oman
- 6-(5-Aminopyridin-2-yloxy)-2-phenylchromen-4-one
'H-NMR (300 MHz; ds-DMSO) : 8.14-8.10 (m, 2H), 7.63-7.51 (m, 5H),
7.42 (d, 1H, J 2.9 Hz) 7.14 (d4, 1H, J 8.6, 2.9 Hz), 7.03 (s, 1H), 6.89 (d, 1H, J 8.6
Hz), 5.19 (s, 2H).

6-{2-[3-(Pyridin-2-yloxy)phenyl]chroman-6-yloxy} pyridin-3-ylamine

'H NMR (400 MHz, de-DMSO) &: 8.16 (dd, 1H, J 4.7, 1.3 Hz), 7.86 (ddd,
1H,H 8.7, 6.9, 2.0 Hz), 7.51 (4, 1H,J 2.8 Hz), 7.44 (t, 1H,J 7.8 Hz), 7.29 (d, 1H,J
7.8 Hz), 7.19 (s, 1H), 7.13 (dd, 1H, J 6.9, 5.2 Hz), 7.09-7.03 (m, 3H), 6.81-6.71 (m,
3H), 6.69 (d, 1H, J 8.7 Hz), 5.11 (4, 1H, J 9.8 Hz), 4.99 (s, 2H), 2.89 (m, 1H), 2.68
(m, 1H), 2.17 (m, 1H), 1.97 (m, 1H).
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6- (2- Phenyl - 2, 3-di hydr obenzo[
1, 4] di oxi n-6-yl oxy) pyridi n-3 -yl am ne,

WORMPEIEAShy | -5 6, 7, PCT/FI2004/000011

8-t etrahydr onapht hal en- 2-yl oxy) pyri dm 3-yl am ne,

6- (5- Am nopyri di n- 2-yl oxy) - 2- phenyl 3, 4-di hydr o- 2H nap
ht hal en- 1| - one,

6- [ 3- ( 3- Fl uor ophenyl ) chr onan- 7 yl oxy] pyri di n- 3-yl am ne
, 5 6-(3-Phenyl chroman-7-yl oxy) - pyri di n- 3-yl am ne,

6- (2- Phenyl i ndan-5-yl oxy) - pyri di n- 3-yl am ne,

Byt LI b Sy ROAPER bR S etiip ge-lgnyichroman-6-

3}0@(5');@11@[@}0;1 replacing®?s ylitmeQXB@h‘myﬂd&bmdﬁe—6-yloxy)-pyndme by:

Hyd dry DWVF
(30 nP%Y@?é@l“g ?“&ée)@ﬁf"%“?) s%ﬁﬂj? deer {3 0
9) vva§-Ia&déd[q-@-muaromﬁthulphﬂmyawom &ﬁgw@m@ne,s

r2n )S(t laﬁqgv@sc}ﬁérbw ﬁﬁjorf)}%enggcl%ﬂﬁﬁ Qﬁyloxyg ﬁ-mtroPKndme

oropyri di ne was ad
mi xt uﬁd~v(é§h5qrpphe@ul)@¥om@%-ﬂ@fy]1 S-pitygpyRdNe, The
react pgn- anaaxuhlerdwén dhﬁﬁﬁﬂl-&-@'lcﬁ@ﬂﬂ&mﬁ'

)
t enper. ol utio s ad dandlt was
ext ragt?[éo(t"aﬁr?’i’?o@?eﬁ’%cmﬁ ?9#%10 %ﬁiﬁ ﬁ*@a organi c
phas e 2-[2e@ethydplias)slirbihaivdt Wox @rsinkmpyridined NaCl -

| ut d by col
chr ondt g A0Ey BB S R SN SRS, & 3T
as an Setitrest(2- mmnm:mmw quy) Hﬁ‘ldeO) 8: 10.01 (s,
1 H J 8.7, 2.6
H) g. @%uﬁ%pyrﬂdﬂx&:}dc%q@& enyl%m%]m{ndﬂ.g%é 2ty 7 6
gbmeﬁ;ylz@(:’(-gltr@wdlal BYlpxp3-Phenyiphrampg-4sengs t i ng
f rom 2:ehL @ihsamsrz gm Lb&[z@[mlcﬁﬁﬁ-@'- })-5-2i%ro dme

3- dj 400
6. DV s t%ﬁ?l(ﬁg VehetraydrSianlih ?' lfxmyn incy
Hz), 64590trémididlin-24¥loxy)8. }ﬁlenﬁl-BAéldlBychﬁ IZH Haphthajeh- 161,

J 7.8 m 1H),

7.50 (2:5 (3 ﬁfué‘gphféyl C?aglmi‘#‘ij “’§°B3§’i?z15‘é 7.13 (d,
1H, 8 75{3+1ﬂ1ﬁny13momaaﬁpylem)25 -nitropyridine,

6- ( 5- 1) | X %Eﬁ chromsn-4-one

6- (5- ?:Irﬁrgﬁgz lgnd\ql(?(i/,%g) enyl chr onen- 4- one was
pr epaPeilgs é-eﬁléfm #nyloxy) pyridine

5-ni tro-2-(2-phenyl chroman- 6-yl oxy) pyri di ne i n Exanpl e
1(b) starting from500 35 ng of 6-hydroxyflavone. The
product was recrystallised froma m xture of 2-propa-
nol aktracet sensbtaiéd: NVR (300 MHz, d6-DVMSO) S: 9. 04 (d,
1H, J 2.9 Hz), 8.67 (dd, WD 2094/ 063191

PCT/ F1200-t/000011 53
6-[2-(3,4-Difluorophenyl)chroman-6-yloxyjpyridin-3-ylamine,

6-[2-(2-Trifluoromethylphenyl)chroman-6-yloxy]pyridin-3-ylamine,
6-[2-(3-Chloro-4-fluorophenyl)chroman-6-yloxy}pyridin-3-ylamine,
6-[2-(3-Chlorophenyl)chroman-6-yloxy]pyridin-3-ylamine,
6-[2-(2,4-Dichlorophenyl)chroman-6-yloxy]pyridin-3-ylamine,
6-[2-(3-Bromophenyl)chroman-6-yloxy}pyridin-3-ylamine,
6-[2-(4-Ethylphenyl)chroman-6-yloxy]pyridin-3-ylamine,
6-(3-Methyl-2-phenylchroman-6-yloxy)pyridin-3-ylamine,
5-Amino-2-(2-phenylchroman-7-yloxy)pyridine,
7-(5-Aminopyridin2-yloxy)-2-phenylchroman-4-one,
6-(5-Aminopyridin-2-yloxy)-3-methyl-2-phenylchroman-4-one,



1H, J 9.0, 2.9 Hz), 8.16-8.13 (m 2H), 7.95 (d, 1H, J
9.0 Hz), 7.82 (d, 1H, J 2.9 Hz), 7.63 (dd, 1H J 9.1,

wW@2004hig3191 7. 64-7.61 (m 3H), 7.38 (d, 1H, J 9. PCHmI2004/000011
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7.09 (s, 1H. Exanple 13. 5

2-[2-(3-(5-N tropyridin-2-yl oxy)phenyl ) chroman- 6-yl oxy
]-5-nitropyriduie and its d&Ri vatives a)

6- Hydr oxy- 2- ( 3- hydr oxyphenyl ) chr oman- 4- one
(internediate) 10

6- Hydrpg(gyfgge 8?’23 dqlgﬁgg@ﬁgmw]g{a&ﬁﬂ@@mymdmg-ylmme

6- ﬁsgﬁgwwﬁss %fnﬁytmmwmmwmxamdﬁl “Bodaping.
2(a) BYyis-ghdpyA emtz ?mx?y) 21p‘fxdﬁ§qlalbﬁﬂ@afdiﬂﬁmkphthﬁtm 1-one,
product vvas recr i Se {1‘ th 1 % 1 NI\/R (400
Mz, @63 OT@P L‘WE%"“ OXY 09 2P

7.22-¢ (BYPKdiﬁgchd)nan77-%rJIOX6'§ipyﬂdin 3Jy1aﬁlr03 Hz) 7.03 (dd,
1H J 6, 64

2-6.90

(m 2By ionglintehes- Y%y pirigifS-wyhe mabegi®y S o
12.7 Hz), 3.09 (dd, 1H J 12.7, 16.9 Hz), 2.75 (dd
1H, J. 2.9 1 9#—? {gslarly there were obtai ned: 20
6- Hyd rox enyl )chroman 4-one 'H NWR (400
VHz, dGP)DMEtDﬂOﬁybCQZQdGI(YdQ intgppediales3g (bs, 1H),
734731(m 2H) 7.10 (d, 1H, J 3.0 Hz), 7.02 (dd,

HJ 3.0, 8. 691d%§1\]88|—|z) 6.80- 6.77
(m 213)y(5- @hl@@oqyaém-aﬂlwyzbwal Yerz), 3.17 (dd, 1H J
13.2, 16.9 Hz), 2.68 (dd, 1H, J 2.7, 16.9 Hz). 25

6 BN R B SRR PB4 e

&litrogeh. BOtabSium téﬂt%.utcﬁmde’l(B}O Q)Swésnaddﬁ&-l)n to7a gButiorpand the resulting
'f;,ggm A Elgfed %3 & Hg,é D%H%?cgﬁgigmgel(@ 6ég)%v§s addtd afd the

- Zmikrd dvas EHirred aﬂQO_’fG for Hj)houxsg (L'he reaction mixture was allowed to cool

%2 r§orﬁ ‘v?er@f: %&%ﬂd gM‘ H%:Débﬁ%h m;)%}ah&d Frdy Z:rgg éxtf{méumm ethyl
&c@'@te( drhejgembyned qrgppip phz;seg yerg asheﬁ! ﬁ/lﬂ'ﬂw ahd$ %I'Zv.gqﬁe)d NaCl-
so‘fl]tl&tandjdﬁed\] Tﬁe rck%)ct \Z’%‘gﬂ'\ﬁéﬂ bylddlumhn EhiorhizdgraphBasing

Fheptane gtéy]( ztpetaiq_(’j gr @3)0 l\i[ﬁz %ﬁ@oﬁa D10.01 s,

21H), 822, (d31H/7 2. dCHz),’lﬁm Jdd, 1%1,9,8.72,2.60HER )7, 79(dg B &d,6 Hz), 7.69-
S Baotdb o) 72 14 9981
6- Hydr oxy- 2-[ 3- (pyri di n- 2-yl oxy) phenyl ] chr oman- 4- one
Similarly starting from 2-chloropyridin there was obtained:
3-(pyridin-2-yloxy)benzaldehyde.
'H NMR (400 MHz, d¢-DMSO) &: 10.01 (s, 1H), 8.17 (dd, 1H, J 5.0, 1.7 Hz),
7.90 (ddd, 1H,7J 8.5, 6.8,1.9 Hz), 7.77 (d, 1H,J 7.8 Hz), 7.66, (t, 1H, J 7.8 Hz), 7.63
(m, 1H), 7.50 (m, 1H), 7.18 (dd, 1H, J 6.9, 5.0 Hz), 7.13 (4, 14, 8.3 Hz).

Example 12.
6-(5-Nitropyridin-2-yloxy)-2-phenylchromen-4-one

6-(5-Nitropyridin-2-yloxy)-2-phenylchromen-4-one was prepared as described
for 5-nitrio-2-(2-phenylchroman-6—yloxy)pyridine in Example 1(b) starting from 500
mg of 6-hydroxyflavone. The product was recrystallised from a mixture of 2-propa-
nol and acetone. '"H NMR (300 MHz, d¢-DMSO) 8: 9.04 (d, 1H, J 2.9 Hz), 8.67 (dd,
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"H NMR (300 MHz, d6-DVSO) 6: 8.16 (ddd, 1H, J 5.0,
2.0, 1.8 Hz), 7.86 (m 111), 7.46 (t, 1H J 7.8 Hz),

WOZ0BM6EW] 1H, J 7.8 Hz), 7.30 (d, IHJ 2.0 Hz)PCT/FI2004/000011

7.16-7.10 (m 3H), 7.06-7.02 (in, 2H), 6.94 (d, 1H J
8.8 Hz), 5.57 (dd, 1H, J 12.9, 2.9 Hz), 5 3.17 (dd,

1H J -16.8, 12.9 Hz), 2. 805@dd 1H J -16.8, 2.9 Hz).
b) 2-(3-Hydroxyphenyl)chroman-4, 6-di ol (internediate)
2- (3 Fydroxyphenyl)chronan 4, 6-di ol was prepared as

2f8b16 "& 1% ) TETS, I\93 (@p1EENY9 D i) GHEBR (161, 260 Hz),
w@@xiﬁ% AT CREAL B I O Rk N CR )

S' 9.43 (bs, 1H), 8.88 (bs, 1H), 7.19-7.15 (m 1H),

6.87 (d, 1H..J 2.7 Hz), 684682(m 2H) | 672 669

(m Fepmpedd (q 1HJ 8.7 Hz), 6.53 (dd. 1H,

8.7) 2-B- @xsemmopwdm ?ﬂlogy)phzl)yl)chrcsaarr 10X1/ﬂ45-1§tf6p@dm‘3 and

édf?rlr’%?z? 2.25-2.19 (m 1H), 1.88-1.75 (m 1H). 15

y there wer e obtalned
2- (4- Hydr oxyphenyl ) chroman-4, 6-diol 'H NVR (400 MHz,

d6 ) -4 X3(Harox H@mfabsi-ond-jintefn@Bat?d) 21
D%@@I?fdm’gy 1} %fﬂen 77-6.74 (m 2H), 6.53 (m
5.37 (d, 1HJ7OHz)497(d 1H, J 11.6 Hz

4 85 64 3roe< 2-(BEDydrexyphedy] hrgman-4-epe whs Qm@lsas@ﬁ@crzbed for
‘-{(hﬁﬁo enz I 0% henéﬁ) %[qu%%)mﬁﬁp@e %hﬁ, b!,ﬂ}ﬁ&om 3.
1@d}ox %e%lde&hyde zanemduwwagrqc@ystamed from othapal. "B NAR (400
%ﬁhgs?g%%g (5 T@ £ 8, ﬁ@) 7247 417§;81H§c)7 116d59H, J
6. 54 d, 5,
I;Ed%{jmw 03 (&1 2HHE3.0, 89 ﬁ_z)(@, s iy, Ts iy, §:92 690 oy 6.76-
{'@ (‘1’4 A5 54é egéi ( TH 159, 1227 28),2. (@?(d&,mH,JHz 7 1L6@HL), 2775 (dd,

IEhJZ}Pob@P )n 2 yl oxy) phenyl ] chroman- 4, 6-di ol 30 1H
NVR (400 MHz, d6-DVBO) 6: 8.82 (s, 1H), 8.22 (d, 1H, J

2.6 Hz),. 7.9 J 8.6, 2.6 Hz), 7.45 (t, 1 H,
J 9SIH21}”1Y7‘¥7‘%”1°(“(?56°%315F€‘1J 7.9 Hz), 7.20 (d, 1 H J
17Hz) 7.12 (d, 1H, J 8.6 Hz), 7.11 (dd, 1H, J 7.9,

L ZQ y ey cl'ﬁl@nan—46or§9 (d, 1H J 8.6
5 14%:}1%’%100 ig{ﬂ%mg 538 5(1 3W4%3é§’§€ .1#15’07@4_7 31 (m,
%ﬁ% imd m 13 363 [73)0((8arud|m ® -8y Exy prstedy LH, J 8.8 Hz), 6.80-

6;:{7?@533@0@49,@, g?gﬁ%@g@& Fﬁlfl;?é”zoﬁ’%%%z%ﬁ 583 (ad,

i), 5 27, 86.9(m). 1H)

6—Hydroxy-2-(3-benzyloxyphenyl)chroman—4-one

'H NMR (400 MHz, de-DMSO) 8: 9.41 (bs, 1H), 7 .50-7.30 (m, 6H), 7.20 (s,
1H), 7.12-7.08 (m, 2H), 7.05-7.00 (m, 2H), 6.95 (d, 1H, J 8.9 Hz), 5.52 (dd, 1HJ 2.9,
12.9 Hz), 5.12 (s, 2H), 3.16 (dd, 1H, J 12.9, 16.9 Hz), 2.78(dd, 1H, J 2.9, 16.9 Hz).

2-[3-(5-Chloropyridin—2-yloxy)phenyl]—6-hydroxychroman—4—one

'H NMR (400 MHz, de-DMSO) &: 9.52 (bs, 1H), 8.22 (d, 1H, J 2.6 Hz), 7.97
(dd, 18, J 8.8, 2.6 Hz), 7.47 (t, 1H, T 7.7 Hz), 7.39 (d, 1H, J 7.7 Hz), 7.32 (s, 1H),
7.16-7.10 (m, 3H), 7.04 (dd, 1H, J 8.8, 3.0 Hz), 6.96 (d, 1H, J 8.8 Hz), 5.57 (dd, 1H,
7 13.0, 2.7 Hz), 3.17 (dd, 1H, J -16.8, 13.0 Hz), 2.80 (dd, 1H, J -16.8, 2.7 Hz).



7.43 (t, 1H, J 7.8 Hz), 7.29 (d, 1H, J 7.8 Hz), 7.18
(s, 1H), 7.15-7.04 (m 3H), 6.87 (d, 1H J 2.7 Hz),

we 280/0681911H, J 8.7 Hz), 6.53 (dd, 1H J 8.7, ZPCA/H2004/000011
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5. 40 (d, 1H, J 7.0 Hz), 5.14 (d, 1H J 11.6 Hz),
4.86 (m 1H 2.29 (m 1H), 1.88 (m 1H). 5 c)

2- ( 3- Hydr oxyphenyl ) chroman- 65641 (i nternedi at e)

2- ( 3- Hydr oxyphenyl ) chroman- 6- ol was prepared as
descri bed for 2-(4- fluorophenyl)chroman-6-ol in

Chron%ieﬂﬁfr@?yd?g? Bk o) aRRRERoRLomgheny| ) 10

{1 NMRS(30Q Mz, 14DMSO) 3%@%%1%9@%) 3953%%‘ $:86 (m,
786 t01ﬁ $7. 8(1'1&) 11 (4,666 A 8IHZ},H,.30)(d81H ) Hz), 7.16-7.10

%&tﬁn T 59{2 (‘B’I?% &. g@?dz(lgxgj 8 )y 5557344, 042 ﬁz% 9 29.H),

3Hy.(ad, 81,1183, (M9 Hij) 2.80%d&il, Vai6.9, 2A&Z. wer e

obtalned 2- (3 Benzyl oxyphenyl ) chr oman- 6 ol "H NMWR
(400 MHz, d6-DMBO) S: 8.77 (s, 1H), 7.46-7.26 (m 6H),
7.06 bp2- (14mydraxﬁmeﬁymfhrc(mn sepdiolgimgmediatd J 8.5

Hz), 6.52-6.47 (m 2H), 5.10 (s, 2H) 496 20 (dd,

1H J 1.8, 9.8 Hz), 2.91-2.82 (m 67-2.59 (m - 4
1H), 2- (Miszdromhepyli@»romaq%gd@l gas P?Fpaffﬁ)” described for 2-(4-
@hﬁ) ggﬁﬁ%ggéﬂgﬂw 6111161 At Eﬁla@ﬁgﬂé Ry Byt $taging dromn GeaydkoxyH2-(3-

Zlyéropquheﬂx’l)gﬁro% 4 age ﬁ 7@0 96'-_9?{5%;]) & %tt%s tH),
%Ha @-12371@) Hzio.7.15 28, (H), 6189, (&) 17, B2Fiiz), 6.8485.821(m 12D, §.72-

G (1D eéjséd Of@)}f' 55t fRA ST P (@ A 113

34.86Ydd,HH, J%. 29,310(81112)19)25 -2.19 (m, 1H) 1.88-1.75 (m, lH
ZHZ?S (Pyridin-2-yl oxy) phenyl ]chroman-6-01 30 'H NWR
(400 MHz, d6-DMSO) 8: 8.81 (bs, 1H), 8.17 (m 1H),

7 85 @mllﬁvthGIEW&EthamFdH J 7.9 Hz), 7.26 (d, 1H, J
7.9 Hz), 7.16-7.12 (m 2H), 7.07- 7 02 (n1 2H), 6.63

(d, 1H, J 8.2 Hz 57- 6. 48 5.01 (d, 1H, J
S.5 H2r(4- Eyéeaxo'ﬁ%erwayh@“@g"‘ ??H '2.13 (m 1H),
1.93 (g N 4(3151vmz d(,-DMSO)S 941 (bs 1H), 8.79 (bs, 1H), 7.23-7.21 (m,

5 1&12 ﬁ%%r(gpyﬂ b RN i ), B PABNY 15 B! IR B 1) Y7 (4,

PﬁT/JFmZQGI%Oaai-:;mm 158, 2.20-2.15 (m, 1H), 1.95-1.85 (m, 1H).
[2 (3-(5-N tropyridin-2-yl oxy) phenyl ) chr oman- 6- yl oxy
]-5-nitropyridine was prepared as described for

5- ni t re¢3Beazyloeyphenydremashprdify) pyri dine in

Exanpl: 54 %E—‘DMSO%:)OSTM (bs, 1H), 7.47-7.28 (m, 6H), 7.09 (s,
21}(1) Eh At et Hz)cgrﬁn(rgg 85 9% 270 5 e 2LP 113, 3 2.8 Hz), 6.59

(d, 1H, J 8.7 Hz), 6.54 (dd, 1H, J 2.8, 8.7 Hz), 5.40 (d, 1H,J 6.2 Hz), 5.12 (s, 2H),
5.08 (d, 1H, J 10.9 Hz), 4.88-4.85 (m, 1H), 2.28-2.23 (m, 1H), 1.92-1.77 (m, 1H).

2-[3-(5-Chloropyridin-2-yloxy)phenyl]chroman—4,6-diol

'H{ NMR (400 MHz, de-DMSO) &: 8.82 (s, 1H), 8.22 (d, 1H, J 2.6 Hz), 7.97
(dd, 1H, J 8.6, 2.6 Hz), 7.45 (t, 1H, ] 7.9 Hz), 7.31 (d, 1H,J 7.9 Hz), 7.20 (d, 1H,J
1.7 Hz), 7.12 (d, 1H, J 8.6 Hz), 7.11 (dd, 1H,J 7.9, 1.7 Hz), 6.87 (d, 1H, J 2.6 Hz),
6.59 (d, 1H, J 8.6 Hz), 6.53 (dd, 1H, J 8.6, 2.6 Hz), 5. 41 (bs, 1H), 5.14(d, 1H,J 12.9
Hz), 4.86 (m, 1H) 2.29 (m, 1H), 1.87 (m, 1H).

2-[3-(Pyridin-2-yloxy)phenyl]chroman-4,6-diol



nmol - % of 2-chloro-5-nitropyridine. 'H NWVR (400 Mz,
d6-DMSO) S: 9.05 (d, 1H, J 5 2.9 Hz), 9.03 (d, 1H

WORGHPH3IT 8 64 (dd, 1H, J 2.9, 9.1 Hz), 8.60 (%%T/F'fﬁ“/"ﬂ"“"
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2.9, 9.1 Hz), 7.52 (t, 1H, J 7.8 Hz), 7.41 (d, 1H, J
7.8 Hz), 7.33-7.31 (m 1H), 7.28 (d, 1H J 7.8 Hz),
7.23-7.18 (m 2H) 7.01-6.90 %% 3H), 5.20 (dd, 1H, J
2.1, 10.1 Hz), 3.07- 2.92 (m 1H), 2.80-2.70 (m 1H),
2.30-2.18 (in, 1H), 2.10-1.98 (m 1H). 10 Using only

18t0 mﬁ Mf(4& it 0H QDSOS 58T (sgliHR, stiene 188y .86 (m, 1H),
(0]

oAy AEL 3 TrHpRT BUITLL LR BN Ehiso Hith 78351 8% P oF & 87
e1H iHoNMVRz), 330 (WHZA, Jo7 BMR@.5(dd9 1H3T §.d, 2. IIHZ),]S 2409(d 14,7
@ma%ﬁ% 6 Figh 4% Gy 1 22 o AL BR R

15 5 14-5.10 (m 3H), 3,00-2.88 (m 1H),
2 75 é%?% fr[&h@l{%hengl)&g'ogxaﬁ% -$1Mintdrlediate)07- 1. 95 (m

{2 [3 (5- chloropyrldln 2-yl oxy) phenyl ] chr oman- 6- yl oxy)
pyr i dhne. oMi#-6-86w ar&ﬂ a9dd¥2ribe fot-(4d
s Hyd QN% R

uprophgl}g)chﬂmanﬁ gl7m( ;%;_&(cj byt s}arhgg gz ngli %3 %yg[%% henyl)
mlm74 &ldr&l) H vaﬁs (400, MH, dGJDMls;)Hzp 387s.20H), @77 (mﬁ), 7.17-
B - e gyt Do 1y M &2 6.4
g 2H]4A892(dﬂlll({m 2.149.9 Hz),gzls?@mz (g?mH),lz){;sshz 9 (m, 61}1)I 2.09-
t
JR dFfe SR " G5 B0, St 9. 04 (d, 1H
J 2 7 Hz), 8. 59 (dd, 1H, J 9.1, 2.7 Hz), 8.17 (ni

t, 1H, J 7.8 Hz), 7.31 (d,
1H Jg’fﬁ’g%eﬂe%rezbﬁ%s{d 1H), 7.20 (d, )1H, J 9.(1 Hz) ,

7.13 (m 1H), 7.09 (m 1H), 7.06 (8.6 Hz), 7.04 (2.5
HZ) @(Sfiaeﬁﬂsilo enyl)érbmad-650lHz) , 5.18 (d, 1H, J 8.8

2 02 M 40 ldéﬁlxﬁs@) 5: 397161127 28428 (k) 7.06 (s,
GH),57. Mf%rim (28)n6.63 ¥d, O5E¥: 1825 H3), (6552647 bpy 21 Sh1 D sy PRy, 496
%%%Z‘?ﬂ? Ay AP B I TR0 (R RS B2 . 1D,

8-9%1 RV tmo pkl)-i di n- 2- y|0Xy) 2-[3-(5- nltropyr|d|n 2-yl ox
y)phenyl]chronan 4- ol

3" phe RSPl LM BraR gt S 6 e ISR Gescr bed

for SIRiNKR @00 Mb,enyﬂ)MSO)mmse(sylmw)zm(m tHInE26Hz), 7.95
(dd, 1H, T 8.7, 2.6 Hz), 7.43 (t, 1H, T 7.8 Hz), 7.28 (d, 1H,J 7.8 Hz), 7.18 (d, 1H, J
1.9 Hz), 7.11-7.07 (m, 2H), 6.61-6.48 (m, 3H), 5.01 (dd, 1H, J 9.8, 2.0 Hz), 2.87 (m,
1H) 2.62 (m, 1H), 2.13 (m, 1H), 1.93 (m, 1H).

2-[3-(Pyridin-2-yloxy)phenyl]chroman-6-ol

'1f NMR (400 MHz, ds-DMSO) &: 8.81 (bs, 1H), 8.17 (m, 1H), 7.85 (m, 1H),
7.42 (t, 1H,J 7.9 Hz), 7.26 (d, 1H, ] 7.9 Hz), 7.16-7.12 (m, 2H), 7.07-7.02 (m, 2H),
6.63 (d, 1H, 1 8.2 Hz), 6.57-6.48 (m, 2H), 5.01 (d, 1H, J 8.5 Hz), 2.88 (m, 1H) 2.63
(m, 1H), 2.13 (m, 1H), 1.93 (m, 1H).

d) 2-[2-(3 -(5-Nitropyridin-2-yloxy)phenyl)chroman-6-yloxy]-5-nitropyridine



Exanple 1 (b) but starting from
2- (3- hydroxyphenyl ) chroman- 4, 6-di ol and usi ng 210

WO49633P1 2- chl or o- 5-ni t ropyri di ne. 1H NVR (408CTER2004/00001]
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d6-DMSO) S: 9.06 (d, 1H, J 2.8 Hz), 9.03 (d, 1H J
2.8 Hz), 8.64 (dd, 1H, J 2.8, 9.1 Hz), 8.61 (dd, 1H, J
2.8, 9.1 Hz), 7.54 (t, 1H, 967.9 Hz), 7.43 (d, 111, J
7.9 Hz), 7.36 (s, 1H), 7.30 (d, 1H J 9.1 lo Hz),
725721(m 3H) 7.01 (dd, 1H, J 2.9, 8.7 Hz), 6.89

lé_l 1 % itr6 cﬁnQYylé)E‘y phelal]l)ch}oﬁaﬂ-&jﬂbxy]%-aﬁro@gindme
wamepiroed%zs @:ﬁlﬂb%};;or %Pﬂorara R}hﬁq%ﬂé’ ol 38&;%5%&11@ s

ple 1 (b) but starting from 2- (3-hydroxyphenyl)chroman-6-ol and using 210

AR
99%)99@6 (60H, 2.9 i) 0. 6&(du, By J 2.989.6612)88.60 (@dnlfhw 9,9.1
ﬁg%,z&gnhg%f 9. E#z)%é?ﬁ(ggl}f Ty £k, PfEBBOf 31&8{11 1gs,)7.28 I_fd 1H, T
PRI B (i) ;0T () 1400 bics 115 3\ g0 B), 37

1 - H J
g%?ﬁ?z 0 0 5 . 63

1H, J 4.7 Hz, mnor), 5.37-5.30 (m 1H mjor &

m o Y55 Sy 160 961.68bF ydhldf@jsqﬁ&opﬁidﬁa»me@smapbmed:
mnor), 2.41-2.36 (m 1H mgjor), 2.21-2.15 (m 2H,
maj or &m nor) 2 07-1.98 (m 1H, mgjor). 25 Exanple 15.

2- {25L14m(052 -(3-6Wyllcddyphﬁ&ﬂ)chmyl)anfemlpb(}’]whdme
onman- 0,

(-1 4 RO o plen drBMRGL P00 N Ehe o -yl c})1<1y” >
1o- BHB), t7t43pY.29 dmnéH) 37019/@5 1Hs éfadrlé@ i &%sléi)p bO8- ﬁ‘ SH),
?tlézr?.ﬁgg%f r?igﬂ]%”dd DGR 292160 (R 2R £280C)4 (lﬁhltlH) 2.07-

a8-955@mi fHopyri di n- 2-yl oxy) - 2-[ 4- (5- ni tropyri di n- 2-yl ox
y) phenyl]- chroman-4-ol.1H NVR (400 MHz, d6-DMSO S:

(g}nosz(ﬁ;-ijtgoH%.d%-i%Z(g mmgﬂjf 5—;8328)(8 )Blg %H%l'i%)hbazllé Elfzc%y?éynmne
g 82 6H91§E1vﬂtr(30§)3¢ﬂ{z5df2DMSid) 5: Dr2 (]1 PHO] 2.00H2), Slf)? (gd 1H,7T9.1,
ot izhidy 22 6 ARG D2 Rk 8 GRIAER §ishd o € 1117.8

P33 (EH,ZBDMKB]Hﬂ)l]ZIZB (58H),5(h97@ éH1 $9.16Hz), 743¢%10 (m, 2H), 6.99-
0&{&9 @[T iﬁf%‘%‘ A; fayd %ﬂi)he?yl(ﬁacm?% G YV ED)X 2121004, 11E), 2.01

am ne and derivatives’ thereof
(m, 1H).

5-Nitro-2- {2-[3-(pyridin-2-yloxy)phenyl] chroman-6-yloxy}pyridine

'H NMR (400 MHz, d¢-DMSO) &: 9.04 (d, 1H, J 2.7 Hz), 8.59 (dd, 1H,J 9.1,
2.7Hz), 8.17 (m, 1H), 7.86 (m, 1H), 7.45 (t, 1H,J 7.8 Hz), 7.31 (4, 1H,J 7.8 Hz),
7.21, (s, 1H), 7.20 (d, 1H, J 9.1 Hz), 7.13 (m, 1H), 7.09 (m, 1H), 7.06 (8.6 Hz), 7.04
(2.5 Hz), 6.96 (dd, 1H, J 8.6, 2.5 Hz), 5.18 (4, 1H, J 8.8 Hz), 2.98 (m, 1H), 2.72 (m,
1H), 2.21 (m, 1H), 2.02 (m, 1H).

Example 14.
6-(5-Nitropyridin-2-yloxy)-2-[3-(5-nitropyridin-2- yloxy)phenyl]chroman—4-01

and its derivatives
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5
6- [ 2- (3- (5- Ami nopyri di n- 2-yl oxy) phenyl ) chr oman- 6- yl oxy

WOROEM631- 3-y1- anine was prepared as descri BEA/Rig4/000011

5-am no- 2- ( 2- phenyl chr oman- 6-yl oxy) pyridine in

Exanpl e 10 but starting from
2-[2-(3-(5-nitropyridin-2-ypbxy) phenyl ) chr oman- 6-

yl oxy] -5-nitropyridi ne. Product was isolated as its

di hydrochloride salt. "H NVMR (300 MHz, d6-DMSO) 6:

8. 12,y §3(52 ko ﬁqdmv(mxylﬂ)[s -(B- Iﬂﬁrolé)tndlﬂ. pLylgkyJpligenbifphroman-4-
7.31°(d, 10 1 : 1 (s, 1H), 7.13-7.04 (m
oBH) , 691687(m 3H) 515(d 1H, J 9.8 Hz),

3 02 2.91 (m 1H), 2.76-2.70 (m 1H), 2.23-2.17 (m

obt ap-ﬁgglgnrop di(‘xrﬁ—yi%@r) 2-[ Rty din e y8x¥Phényl]chroman-4-ol

Vs [p2ep(aBGCBBr®§¢rdw§1 mﬁwty%%{%nhww?%%y?p%’iya?w@w am
iyf' i@% Qtrahﬂl% frc;n'é 2 (ktﬂy ﬁ)&&?ﬁonﬁﬁ ~A/BO)I 2Ad using 210

O N AL iw\ﬁﬁ 00§82 Ao Tpvistily oo @y 11,y

o(gigé)l oaJ(lHu?i X, Hﬁ 854 (&, 84, (M8, SH)Hz)5852 (46, 1F2H)2.8, 9.1

J 1 7

o 12 sbatag 78ty Fo5pE o . 730 gm0
'ﬁzm To@, IR neRedd, bkly) 2.9; $.3-HZ; GRY (rb;iﬁ J& "hH2),\8. @k (d,
e |

Wb %ﬁ%&%ﬁ’@fﬂ $18s YL 0L 185, 2 MDD (6 190, 2 00-

1926, 1HB. 8 7.47 (t, 1H, 7.9 Hz), 7.35 (d, 1H, J

79Hz)724(s 1H), 7.19-7.08 (m 4H), 6.94 (dd,

1H, 2.8, 8.8 Hz) 684ngH88Hz)530(d,IH,

J 10. S@rr&l@;lyﬂzpr@wawwamz 1H, J 6.1, 10.7 Hz)

2.38-2.32 (m 1H), 1.98-1.88 (m 1H). Exanple 17.

g_ g_g SGOérprtgo%%hl%l-p—y%x% 9 TX )(§ %tloor{aay%dm-y Mo&@%ﬁ% 1y1]§:9‘oman
Loni tro-2-[2-(3-benzyl oxyphenyl ) chr oman- 6-yl oxy] pyri di

S T 1500538 g
&BMJOIHI majosaminary 7rdt B5$ &0, A smRIPE SoBEwaL df laf 21 dBrr H
"E‘Ec(rgx'iﬁgrj A @hVergy2nt Bl vansheh 43¢dd, 111,13, 88 Fiz,

mmrx 660 (B ﬁgs%{lgg@%n%r&og@égé @ﬁggzﬁf}@%“@é (&0, 7 6.4
%z%n%oﬂzk 63:15 17H ]J74 { tHz, dthor), 53371580 Xm, THOMmajatd; niihbr),5.04-

Q%imglg@m(aqﬂr) % gs% Ssaichy, 23238 (18 Wpiopfh:21-2.15

@é&rzH Jnx%@r&m&ﬁ)rx, MO7LEDS (MO 2064011 63191
/ F12004/ 0110011 59 Exanpl e
2- Acet yl am no- N-[ 6- ( 2- phenyl chr oman- 6-yl oxy) - pyri di n-3
-yl ] -Besmpbi e 5
2-{2-[4-(5-Nitropyridin-2-yloxy)phenyl] chroman-6-yloxy}-5-nitropyridine

E:)

2- {2-[4-(5-Nitropyn'.din-z-yloxy)-phenyl]-chroma.n—6—yloxy} -5-nitropyridine
was prepared as described for 2-(4-fluorophenyl)chroman-6-ol in Example 2(c) but
starting from 6-(5-nitropyridin—2-yloxy)-2-[4-(5-nitropyridin—2-yloxy) phenyl}-
chroman-4-ol. "H NMR (400 MHz, de-DMSO) 8: 9.05 (d, 2H, J 2.9 Hz), 8.65-8.58
(m, 2H), 7.58-7.55 (m, 2H), 7.30-7.26 (m, 3H), 7.20 (d, 1H, J 9.1 Hz), 7.03-6.91 (m,
3H) 5.20 (dd, 1H, J 2.0, 10.1 Hz), 3.06-2.97 (m, 1H), 2.81-2.75 (m, 1H), 2.26-2.21
(m, 1H), 2.11-2.02 (m, 1H).
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5- Am no- 2- ( 2- phenyl chr oman- 6-yl oxy) - pyri di ne (500 ng)
and N-acetyl- glycine (275 ng) was dissolved in 35 nm

waoofoosmaéngl ene chl oride. 1-(3-di et hyl am no- PCT/FI2004/000011

propyl ) -3-ethyl carbodi i uni de hydrochl ori de (450 ng)
was added. The mixture was stirred at room
tenperature for 6 hours. Rediion was quenched with
addition of 10 water and formed precipitate was
filtered. "H NWR (400 MHz; d6-DVMBO) 5: 10.1 (s, 1H),
8. 30 g hymndfd16d 2.7 Hz), 8.21 (t, 1H J 5.7 Hz), 8.00
(dd, , ~7,. 8.9 Hz), 7.47- 7 30 5 6, 95..(d,
1H. 5B hmigommds g g pheny D omah by pitRinS
)%ﬁ?grealag-cﬁrivﬁﬂ\)estﬁergﬁ(d, 2H, J 5.7 Hz), 3.00-2.92 (m

, 2.75-2.70 (m 1H), 2.19-2.14 (m 1H), 2.03-1.97
(m 1H). 15 Using the sane procedure described for,
2-ac Q‘I{Q-@Jﬂfﬂﬂﬂﬁiﬂbﬁyﬂd&a—ﬁIr}éovyy)phenyl)chroman-&yloxy]—pyndm—3-yl-
chroman-6-yl o T [ Qi 3% s agetmal 85-D1kc idi
S0P e 1 0 e pf e s i
iayExample 10 but starting from 2-[2-(3-(5-nitropynidin-2-yloxy)phe )chroman-6-
y%i)gbf(.ﬁtﬁlp%ﬁﬁl%hﬁf&ﬁhémisqgmreﬁa\z ko Witlyastchibiritie 3alt] FINMR
G0D M3, da DV $12 @hr2BRa R 78 e B30 755 Hiind 388 3! &
gﬂ 17. HZI'—)T 7.21 (s, 1H), 7.13-7.04 (m, 3H), 6.91-6.87 (m, 3H), 5.15(, IH, J9.8
B2h 307251 (0 R0TH AT @Iy &5 3 9 B .05 51.94 T 1.
6-[2-(2, 3-Di fl uorophenyl ) chroman- 6-yl oxy] - pyri di n- 3-yl

am ne,,. . o
6- [ 2- ponikarly thers Y SR RRIAS  hr onan- 6- y1 oxy].- pyri.di p- -yl .
am n86—[2-(3-Benzyloxyphenyl)chroman—6-yloxy]pyndm—3- amine hydrochlonde

6-[2- (yi %\ﬁ& (1Y RIREAN )60 TRA(6- DR 7Y =PY9 (e B0 (s,

am ne

6H),Z-02(c6- 18, F TbHap R s Hiohda: 229 P! (r it 357 08>

e e Cheren & S ol i o yia
8,20-514 fmy éﬁ%ﬁ%mﬁﬁ@pﬂgﬁw ) chr oman- 6- yl oxy]

- pyridin-3-yl am ne ' _ o

S U1 afireAmindpSHEIHE DB S S S iROR Rt 1 B Hefiroman-

@-d1 &ilylirdahlérideor omet hyl phenyl ) chr oman- 6-yl oxy] pyri di n-

3-yl am m@ﬁg B0 _d-DMSO) 8: 8.15 (d, 2H, J 2.6 Hz), 7.82 (dd, 2H, J 2.6,

3;85}%;)%;@, (t,"%,eﬁi%ﬁé’%f?ﬂ%%f 8P ! PRy PN B, 4k,

2 o} 1 9. NEHN-868 iLHL fi-18-9yHap# 96, (dd,
gi[%@ 35%11%?’0 @.h%}f ehy@ HzZRsy3 (ot =
aH, 34 r

071, 245 10, TEhor Boha gy Lot S TEASh0y 1 i he 31 am
I ne,

2-5[ 2- (éix-algg olgtig.henyl ) chr oman- 6Tyl oxy] pyri di n- 3-yl am ne,

6- [ 2- (34feEGhphepyyidie Rryborancteomanyyiighendi n- 3- yl ani ne,

6- [ 2- ( 3- Met hoxyphenyl ) chr oman- 6- yl oxy] pyri di n- 3-yl am n

e WD 2004/ 063191 PCT/ F12004/04) 0011 . 60 o
2.15gof 5—nitro-2-[2—(3—benzyloxyphenyl)chroman—6-yloxy]pyrldme was

dissolved to 600 ml of ethanol and 430 mg g of 10% palladium on charcoal was
added under inert atmosphere. Starting material was hydrogenated at room
temperature to give quantitative yield of 3-[6-(5-aminopyridin-2-yloxy)chroman-2-
yl}phenol 'H NMR (400 MHz, d-DMSO) 8: 9.50 (bs, 1H), 7.52 (d, 1H,7J 3.0 Hz),
7.17 (t, 1H, J 8.1 Hz), 7.05 (dd, 1H, J 3.0, 8.6 Hz), 6.84-6.68 (m, 7H), 5.01-4.99 (m,
3H), 2.91-2.86 (m, 1H), 2.70-2.63 (m, 1H), 2.14-2.08 (m, 1H), 1.96-1.89 (m, 1H).
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6- (3- Met hyl - 2- phenyl chr oman- 6- yl oxy) pyri di n- 3-yl am ne,
5- Am no- 2- ( 2- phenyl chr oman- 7- yl oxy) pyri di ne,

WO BuaB6 Rt nopyr i di n2-yl oxy) - 2- phenyl chr oman- 4- #&&/FI12004/000011

7- (5-Am nopyri di n2-yl oxy) - 2- phenyl chr oman- 4-one, 5

6- (5- Ami nopyri di n- 2-yl oxy) - 3- et hyl - 2- phenyl chr oman- 4-
one, 6-(2-Phenyl -2, 3-di hydb8benzo[ 1, 4]

di oxi n- 6-yl oxy) pyri di n- 3-yl am ne

6- (6- Phenyl -5, 6, 7, 8-t et rahydr onapht hal en- 2-yl oxy) pyri d
in-3-ylamne, 6-(5

- Am nopyri di n- 2-yl oxy) - 2- phenyl - 3, 4- di hydr o- 2H napht ha
len- | -one, 6-(2-Phenyl -2, 3-dihydrobenzo|

1, 4] exahdpié 018.6- yl oxy) pyri di n-3-yl am ne 10 ,

6- [ 3=(3- EI h 2
T e B B e R iy
6- (5- Ani nopyrl di n- 2-yl oxy) - 2- phenyl chr onen- 4- one,

6. (25PRGM ) PR G D ibidin GO0 ) and i

g{ﬁidez(z(iamg)msm@wﬂ%a gﬂ@ﬁn@tgypwﬁwﬁed} {3-gimefhylamino-
)‘”Zl - gﬁ?caﬁ)dﬁ%ﬁ{lﬁé BYdroehibtide (450 mg) was added. The mixture was

sauzi ahioga tle;%re%:c&g 2% hr O cgoﬁl \lvgg( é{\l&%ﬁe&j with %dd1¥1o}1 of

via%r[a%d(fanﬁédgve@lphaewascfhremmh{mmo(ngq) DR E;c6PBISGYI 10.1 (s,
dif

acet ani g, E{ﬁ %ﬂeﬂy @[C%roma 3(;% dd 1}{£J 2.7, 8.9 Hz), 7.47-

3
g?o {S 8563); assda, 112-1A8.8 tHA) a8 16 -84-(m, 1H, 7 1.90, 10.0
2 r 013 1H
A3 a5 s s v,
2{(63—[12—7((21 3Hgi f | uor ophenyl ) chr oman- 6-yl oxy] pyri di n- 3-
yl } acetam de, 2-Acetyl aniino-N

§/|6} [ ié%%%eggJe%c%pg%n é%r% ?Fga’gaﬁtylla%)f c}f}\lp[ ] dﬂ)ﬂ%n%

éh? than- 63}41&(ﬁlﬁyhdﬁf-@-@ﬂ8ﬁy{a}rﬁm ghvove bt seplacigsyriniihas2-62-
acetam cet ni no- N-

I{@nk’lfhf(oﬁn@ %VWM@%‘S%@ [') chr oman- 6- yl oxy] pyri di n- 3-

yl } asf2-eFherophenyl)chroman-6- yloxy]pyridin-3-ylamine,
6-[2-(3-fluorophenyl)chroman-6- -yloxy]-pyridin-3-ylamine,
6-[2-(2-Fluorophenyl)chroman-6-yloxy]-pyridin—3—ylamine,
6-[2-(2,3-Diﬂuorophenyl)chroman-6-yloxy]-pyridin—3-ylamine,
6-[2-(2,4-Diﬂuorophenyl)chroman—6-yloxy]-pyridin-3-y1amine_,
6-[2-(2,5—Diﬂuorophenyl)chroman-6-yloxy]-pyridin-3-ylamjne
6.—[2-(2,6-Diﬂuoropheny1)chroman-6-yloxy]-pyridin-3—ylamjne,
6-[2-(3,4-Diﬂuoropheny1)chroman—6-yloxy]pyridin-3-ylamine,
6-[2-(3,5-Diﬂuorophenyl)chroman—6-yloxy]-pyridin—3-y1amine
6-[2-(2-Triﬂuoromethylphenyl)chroman—6-yloxy]pyridin—3-ylamine,
6-[2-(4—Triﬂuoromethy1phenyl)chroman—6-yloxy]pyridin—3-yla:mine,
6-[2-(3-Chloro-4—ﬂuorophenyl)chroman-6-yloxy]pyridin-3-ylamine,
-6-[2-(2-Chlorophenyl)chroman-6-yloxy]pyridin-3-ylamine,
6-[2—(3-Chlorophenyl)chroman—6—yloxy]pyridjn-3-ylamjne,
6-[2-(2,4-Dichlorophenyl)chroman-6-yloxy]pyridin-3-ylamine,
6-[2-(3-Bromopheny1)chroman—6-yloxy]pyridin-3-ylamine,
6-[2-(4-Ethy1pheny1)chroman—6-yloxy]pyridin-3-ylamine,
6-[2-(3-Methoxyphenyl)chroman—6-yloxy]pyridin-3—y1amine



10

15

20

25

30

35

2- Acetyl am no- N-
{6-[2-(2-trifluoronethyl phenyl)chroman-6-yl oxy] pyridin

wO Buy/B@31yl } acet ami de, WO 2004/ 063191 PCT/F12004/000011

PCT/ F1211414/ 000011 61 2-Acetyl am no-N-
{6-[2-(4-trifluoromethyl phenyl)chroman-6-yl oxy] pyridin
-3- yl} acetam de, 2-Acetyl aiho- N-

{6-[2-(3-chl oro-4-fluorophenyl)chroman-6-yl oxy] pyridin
-3- yl} acetam de, 5 2-Acetyl am no- N

{6- [ 26(@-sikimn oqhéﬂyﬂcmmaﬁmaﬂoﬁy)ﬂyﬁaﬂpyrmﬁh@ 3- yl}

t 2- tyl

?ge[ gm(gWO 3 yﬂﬁn?)IEH}aBMOEY)PVEQ‘W’pyH di n-3- yl}
?geE glt@;\.(3 ﬁ:mgn i AQ % Illqenylcmoman I4 one] din.3

iC chro %y pyri di n- 3-
10 vl Q2R Yy 4ol
{6- {Z%Q&Ammmﬂwﬂw;%&ﬁmetﬁyyﬂwhyﬂmomam%enwI )
aceE g'g(@ Pltleh )yﬁ% 1&119(;]3 E%OZELI 4]glo)ﬁm-6 y\1101§;'|)P}('§1dm g—yla mﬂe
acet af-($ePhepyl-5, 6 7 &mwvs&uoamlﬁbalm- -y oxy)pyndm 3-yl armne
{6-[24( H&gém @xﬁ&@&q&mﬁy@ HlaaeyH-dightdien-1-one,
{yle} ?g%L%H?nyiﬂéﬁ@ﬁ%@ﬁ%ﬁ%ﬂm@aﬁ;ﬁ;ﬂwﬁawm@- 3-ylamine
acet amg. 3-F1uorophenyl)chroman -7-yloxy]pyridin-3-ylamine,
2 ety oG 2 RS SO g | O) - pyri din-3

2- Ac e%y(ﬁ%ﬁm;ﬁh{d@{%myﬁ@h&hghmmmne 6-yl oxy) pyri

.di n- 3-

I d
2- Acet@%é%ﬁ IRE]T%§MPX8Q<8 phe afncﬁr’ormn 7-yl oxy) pyri
di n- 3+thert incHamaide,
2- Acet yl am no- N-[ 6- ( 3- net hyl - 4 0x0- 2- phenyl chr oman- 6-y
| oxy) pyridin acetamd

2- Ac etZyAaﬁVHG?ll\P'[zhg{% lﬁi mwﬂﬁwopbelgflmbfﬁmﬁﬂo@éf#wﬂpyndm -3-
%"Acet I aér’]n 6-yl oxy) pyridin- 3-yl] acetam de,
8-t et r gﬂgﬁﬁ-pﬁ S -E%—E:ggygmgﬁnﬂ)chmman-ﬁ yloxy]pyridin-3-
@&Idcéﬂaﬁn&e yl ] acet ani de,
2-Acetylamino-N-{6-[2-(2-fluorophenyl)chroman-6-yloxy]pyridin-3-
yl}acetamide,
2-Acetyiamino-N-_ {6-[2-(2,3~difluorophenyl)chroman-6-yloxylpyridin-3-
yl}acetamide,
2-Acetylamino-N-{6-[2-(2,4-difluorophenyl)chroman-6-yloxy]pyridin-3-
yl}acetamide,
2-Acetylamino-N-{6-[2-(2,5-difluorophenyl)chroman-6-yloxy]pyndin-3-
yl}acetamide,
2-Acetylamino-N-{6-[2-(2,6-difluorophenyl)chroman-6-yloxy]jpyridin-3-
yl}acetamide,
2-Acetylamino-N-{6-[2-(3,4-difluorophenyl)chroman-6-yloxy|pyridin-3-
yl}acetamide
2-Acetylamino-N-{6-[2-(3,5-difluorophenyl)chroman-6-yloxy]pyridin-3-
yljacetamide -
2-Acetylamino-N- {6-[2-(2-trifluoromethylphenyl)chroman-6-yloxy]pyridin-3-
yl}acetamide,



30
2- Acet yl ami no- N-[ 6- ( 5- oxo- 6- phenyl -5, 6,7, 8-tetr

ahydr
WO aiH{16a1%n- 2- vl oxy) pyridi n-3-yl ] acet ani de, PCTFIH04/00001 1
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2- Acet yl am no- N-[ 6- ( 2- phenyl - 2, 3- di hydr obenzo|

1, 4] oxat hii n-6- yl oxy)pyridin-3-yl]acetam de,

2- Acetyl amino-N- { 6-[3-(3 -81uorophenyl)

chroman-7-yl oxy] pyridin-3 - 35 yl }acet am de,

2- Acet yl ani i no- N-[ 6- ( 3- phenyl chr oman- 7-yl oxy) pyri di n- 3

-yl] @-Aiete@'lﬁtﬁﬁol\l_ Nﬁﬁb PDOAHrifhfo3dadthPphe 1 R M060-¢1oky |B21din-3-
am no-

3%}?(043 §2_ phenyl - 4H- chr omen- 6- yl oxy) pyridin-3 - yl]

acet alvidetyl@ainceV-{6-52 Frohlned-4-glupronhieyi hrqmrhﬁfyloxy]pyndm -3-

-1y ridin-3-yl] acetam de, respectlvely 5
:;0%%18%9 Pi peri di ne-4-carboxylic ac

[ 6-( 22-gs\|¢eww@npd\%é6r{%(%@mp§m1}ﬁhmrsan 91Y}°awﬂ%1%3a)

ﬁ;;&uﬁgﬁghenyl chr oman- 6yl oxy) pyri di n- 3-yl car banoyl ] pi p
d I b

S A Tt e N B R

gcethﬁﬁiert - but oxycar bonyl )i soni pecotl c acid (541 np)
di d

\évua?ret fa '2163%(5“ & gtdﬁ%%l%m}’%é‘éﬁ chromanye-loxynyadingg:

j(ll}ﬁc]eta:m)ievvas added. The mxture was refluxed for few

h -

and xS RE LS B ot (o IR

Yk}ay@t&mde,re washed with water, saturated sodi um
bonat S ' d.

Car BORANRAAHOLPNG (814 Sy hadSioh sk apmatace

ylppcetarpide, H7)  8.03 (dd, 1H, J 2.7, 8.8 20 Hz),

' 7.47-17. A&%t}ﬂiﬁunﬁw-’{6@2-ern(dﬂhoxlyﬂheﬂ}’lﬁhﬁmm}ﬁ'yﬁkgb)@dM3‘

§1 %513 (dd, IH, 2.2, 10.1 Hz), 4.04-3.96 (m
{9et d§9291(m1l—|) 2.81-2.69 (m 3H), 2.20-2,12

(m ZH)Ace%'lﬂﬁmb-MSG((mneﬂhﬂl 2-phepglchramar(- ﬁ1ylc8<BDpyndm -3-

g (m 11H). b) Pi per| di ne- 4-car boxyl I C aC| d
%’%gfeé p'henyl chr oman- 6- I\{l ox%rpyrl din-3- 25y

M xt uRe\astylamino-N-[6-(2-phenylchroman-7- yloxy)-pyndln- -yr? acetarmde
4-[6- ﬁ%&ﬁ@ﬁmnbm[&wax&zyﬂmﬁykmmnd@ Proky)ysidtdoanoy| |

pi per| di'ne-1-carboxylic acid tert-butyl ester (860
Hﬂ?ceéﬁ% & | MHJ in diethyl ether

2-Acetylamino-N-[6-(4-0xo0-2-phenylchroman-7-yloxy)pyridin-3-
ylJacetamide,

2-Acetylamino-N-[6-(3-methyl-4-ox0-2-phenylchroman-6-yloxy)pyridin-3-
ylJacetamide,

2-Acetylamino-N-[6-(2-phenyl-2,3-dihydrobenzo[ 1,4]dioxin-6-yloxy)pyridin-
3-yl]acetamide,

2-Accty1amino—N—[6—(6-pheny1—5,6,7,8-tetrahydronaphthalen—Z-yloxy)-
pyridin-3-yl]acetamide,

2-Acetylamino-N-[6-(5-0x0-6-phenyl-5,6,7,8-tetrahydronaphthalen-2-
yloxy)pyridin-3-yljacetamide,

2-Acetylamino-N-[6-(2-phenyl-2,3-dihydrobenzo[ 1,4joxathiin-6-
yloxy)pyridin-3-yljacetamide,

2-Acetylamino-N- {6-[3-(3-fluorophenyl)chroman-7- y10xy]pyr1d1n—3—

yl}acetamide,

2-Acetylamino-N-[6-(3-phenylchroman-7-yloxy)pyridin-3-yl}acetamide,
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(13 M) was stirred at roomtenperature for 24 hours.
Preck&ltate was filtered and 30 washed with ether.

B00 MHz: d6-DVBO) 8: 10.3 (s, 1H), 8. BET(AEY04/000011
1H), 8.65 (bs, 1H), 8.34 (d, 1H J 2.7 Hz), 8.04 (dd,
1H, J 2.7, 8.8 Hz), 7.47-7.33 (m 5H), 6.94 (d, 1H J
8.8 Hz), 6.86-6.84 (m 3H), 11 (dd, 1H J 2.3, 10.0
Hz), 3.35-3.29 (m 2H), 2.97-2.89 (m 3H), 2.74-2.66
(m 2H), 2.19-2.13 (m 1H), 2.00-1.74 (m 5H),
1. 50-21 A8btylatnind-N6- (@sxmmnm% _CigBt@n-6-yloxy)pyridin-3-
fT/ F125)04/ 0(10011 63 Exanple 20.

[ 6- (2- phenyl chr oman- 6-yl oxy) - pyri di n-3-yl ] pr
O R EGH T L AU IR AR R

2- Am elélf{,glg(Z phenyl cl u- oman- 6-yl oxy) - pyridin-3-yl]p
r opi oRam de and its derivatives were prepared as

descri bed for piperidine-4-carboxylic acid
[6 ( LIha8 19. chr oi nan- 6-yl oxy)pyr|d| ne-3-yl]alnine in

b ut o @Eﬁ‘i‘%ﬁﬁr‘)‘ﬂg‘aﬁg&lﬁ ggltgt[rﬁ ﬁ(&’ d)?li% %‘PW%%;Y‘O}(SQW!&?M-

}(1 e2-tent - but oxycar bonyl am no- propionic acid. 10
a

{1-[6-(2-Phenyl chroman- 6-yl oxy) pyridi n-3-yl car banpyl ] e
t hyI ) a)cafa@+Plenykobiramarfiylosyipytidiast-gicadamoytipiperidine-I-

t|
é‘i- - f’éﬁ(;tf'-t#f%lﬁ gﬁr oman- 6-yl oxy) pyri di n- 3-y| car bano

yI]ethyI) carbarric 15 acid tert-butyl ester 'H NWR

300 dite 3300(16kg) Al N teht-7
(300 Wenind dgﬁﬁg@ﬁyﬁj %ﬁaﬁa oy %g))m ge% dg) &1 Xt :
Bnpxycartgmy )eﬁomrﬁpotac Fi (§4£)mg)6w oBiF 1Pn4° THE.1:6-
gﬂgb(t)hﬂﬁnu eg&][@’l) i@tt@ld%t)ogugg%hjdrochlchﬂdd(ﬁl mgiyas added. The
Tp.])(turezwgszr nge# {(_)'%nfe\?( itﬁ)misE%:t%mwaé }{J‘Féncfx%g éﬁ?‘xﬁaw&%f water
ZndlesttixtedA0ith ethyl acetate. Combined organic layers were washed with water,

SlRhigh fsf SRS SHLOMR e R ad ROl Bushorh Ear PARMR

amc acid t Hy est er I\/Ré400
(340, Mifiz; SivBOISQ) 5:119-06s, 1B, 85,31@,1)1 529711-1%)(58 0§|_(,ddz]1 12.7,8.8

187-6.88 731453 1m (@REHH, T
i;iéy 4;%%% (Q#@Hl%ldbz éd At S8 Bz Hg%
25 0o G- lon . 3281 b 1 2903 95% 220210
ﬁmli-H%MOSIWS (B, 98), {.79-174)(m, 3HJOL.§0AL .35Hm, 12H)7 (m
Hj, 2.00 (m 1H), "1.38 (s, 9H), 1.26 (d, 3H, J 7.1
b) Piperidine-4-carboxylic acid [6-(2-phenylchroman-6-yloxy)pyridin-3-
yljamide

Mixture of 4-[6-(2-Phenyl-chroman-6-yloxy)-pyridin-3-ylcarbamoyl]-
piperidine-1-carboxylic acid tert-butyl ester (860 mg) and of 1 M HCl in diethyl ether
(13 ml) was stirred at room temperature for 24 hours. Precipitate was filtered and
washed with ether. 'H-NMR (300 MHz; de-DMSO) &: 10.3 (s, 1H), 8.97 (bs, 1H),
8.65 (bs, 1H), 8.34 (d, 1H, J 2.7 Hz), 8.04 (dd, 1H, J 2.7, 8.8 Hz), 7.47-7.33 (m, 5H),
6.94 (d, 1H, J 8.8 Hz), 6.86-6.84 (m, 3H), 5.11 (dd, 1H, J 2.3, 10.0 Hz), 3.35-3.29
(m, 2H), 2.97-2.89 (m, 3H), 2.74-2.66 (m, 2H), 2.19-2.13 (m, 1H), 2.00-1.74 (m,
5H), 1.50-1.35 (m, 11H).
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Hz) ~. Db)
2- Am no- N- [ 6- ( 2- phenyl chr oman- 6-yl oxy) pyri di n

WO8H9Hi1de and 30 derivatives thereof PCT’¥'21"B/"‘"’""

(S)-2-Am no- N-[ 6- (2- phenyl chr oman- 6-yl oxy) pyri di n- 3-yl
] propi onam de hydrochl orid%'H-Nl\/R(400 VHz; d6- DVBO)
S: 10.9 (s, 1H), 8.39 (d, 1 3325 Hz), 8.05 35 (dd,
1H, J 2.5, 8.8 Hz), 7.46-7.31 (m 5H), 7.00 (d, 1H, J
8.8 Hz), 6.88-6.85 (m 3H), 5.12 (d, 1HJ86Hz)
4. 07 Ex@mglel203. 01-2.92 (m 1H), 2.75-2.70 (m 1H),

2. 197, 15, Y8, SODMARIAHREH AR 1A dgiofdniat and

deRyatvedrtheroofN- [ 6- (2- pheny! chr oman- 6- yl oxy) pyndi n- 3-yl ]
propi onam de hydrochloride 5 'H NVR (400 MHz,

gazgn/??g)m lgo A%qu78}g§mlcg%m1qqy1ogy3)zp§1d1% yl]_@'y]glogmﬁ@s and its
d7 n%gtﬂes r>:§'tepéfdh ,as Aesdfib@d &f piperidird)y4-carboggiq atid poH2-phenyl-

cA:iqmar( ?%]qu pyrgli 3(y 31? E%f'f%y( gRg b% b%x?r 14 N-(tert-

bUTBxchrb@ihyl()ﬂDmﬂxé\ﬁotlc thﬂ'z(m(ld(S);{lR,) of (5.R9-2rtey: £-DUFOX YR y]@mjno-

Wﬁ’rnr‘foacfsd met hyl - N-[ 6- ( 2- phenyl chr oman- 6-yl oxy) pyri din
3 yl]butyramde and its derivatives

t - 1 i
2 AT ) FeTatihyRblofiuhds PRSP GBnOTBRabaloglhpY tirbic

I ts 'derivatives were prepared
avad tresisloty @éeffaéiiltﬁldﬁ’éY"rt’d’Fﬁe 4- carboxylic acid [6-(2-

phenyl chr oman- 6-yl oxy) pyridine-3-yl] amne in Exanple
19 d b t 4

N (M b henk Ry R puRpitie elotamonliplylycppmic
id te-RityPedta@st - but oxy car bonyl am no- 3- net hyl but yric
acid., H’;g{hﬁ% §.31(d, 11,7 2.7 Hz), 8.03

(%0 DIYIS 810051)

2- e I
(a1 3 a@iﬂa>??;afw@ 3501 ¢ G u%ﬁty%é’ i gey &
5—%2(?&5 '}%f’a‘tz ?/61% 0D mh@nmu 7.1 Hz), 3.00-2.91 (m, 1H), 2.75-2. 69 (m

Bt 1) S ERAED. %c”ﬁ?ﬁlt%ﬁ%?iﬁ% palleting St %ﬁ??é&%@

MHz;  d6-DMBO) S 10.1 (s, 1H), 5.32 (d, 1H, J 2.

00 5 e bl ey o

dcidterlBul biagr, 3.91 (t, 1H, J 6.7 Hz), 3.04-2.91 (m
2d11% 0‘5?(b£ 5 1}%)“');1312@0171{ 92 Hz),
{05 S g by
%@4(d§5l1ﬂ J2.4, 89Hz) 739746(m 3H) ’732735(m ﬂt{) 7.08 (m, 1H),
6.94 (d, 1H, J 8.9 Hz), 6.81-6.86 (m, 3H), 5.12 (d, 1H, J 10.1 Hz), 4.11 (m, 1H), 2.98
(m, 1ED), 2.70 (m, 1H), 2.17 (m, 1H), 2.00 (m, 1H), 1.38 (s, 9H), 1.26 (d, 3H, T 7.1
Hz).

b) 2—Amino-N—[6—(2-phenylchroman—6-yloxy)pyridin-3-yl]propiona.mide and

derivatives thereof

'(S)-2-Amino-N-[6-(2-phenylchroman-6-yloxy)pyridin-3-yl]propionamide
hydrochloride

'H-NMR (400 MHz; d-DMSO) &: 10.9 (s, 1H), 8.39 (d, 1H, J 2.5 Hz), 8.05
(dd, 1H,J 2.5, 8.8 Hz), 7.46-7.31 (m, 5H), 7.00 (d, 1H, J 8.8 Hz), 6.88-6.85 (m, 3H),
5.12 (d, 1H, J 8.6 Hz), 4.07 (m, 1H) 3.01-2.92 (m, 1H), 2.75-2.70 (m, 1H), 2.19-2.15
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wproppb3iear bam c acid test-butyl ester 'H NVR POOEINHE/000011
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d6-DVSO) b: 10.11 (br s, 1H), 8.32 (d, 1H, J 2.3 Hz),

8.04 (dd, 1H, J 2.6, 8.8 Hz), 7.39-7.46 (m 4H),

7.32-7.35 (m 1H), 6.95 (d, &4 J 8.8 Hz),

685 6.87(m 4H), 5.11 (d, 1H, J 8.1 Hz), 3.91 (m
294(m 1H) 2.72 (m 35 1H), 2.16 (m 1H),

é}z ﬁ\b ; H).1.39 (s, 9H), 0.90 (d, 6H J 6.6

20114/ 063191 PCT/ F12004/ 111111011 .65 b)

2- Am no- 3- net hyl - N-[ 6- ( 2- phenyl chr oman- 6- yl oxe/) pyridin

- 3- y| JRYLYAmimnVd6-(@nthenylsheranayloyglpyridin-3-yl jpropionamide

Y%P%‘lAm no- 3- net hyl - N-[ 6- (2 phenyl chroman 6 yI oxy) - py

QU0F 1 butyr- 5 amide ' H NMVR (3 j)
10. 8 {15 NMR)(40@ M8z, (dd; DMISO)R: 20778|-(b1)s 1@1)3&37 64,31}1 138 Hz),

0%l e L8lg3 1ac 1F, 19,8 ¥ lig), 75807 46 %, A1) 7@2&733(901}1
E%a (gifmg 884.8)%2)35 s&@%@ (ﬁﬂg)%iﬁﬁ Tl dtha %ézk b, @ 1H), 2.96
%7 ?H)% _28%_ (%1?”9181%'_le7§1‘£§ @H? 021@1 (c) 1R, 472dOTH, 6.2 Ha

(R) - 2- Ami no- 3- et hyl - N-[ 6- (2- phenyl chroman-6-y| oXy) pyr

I di n- xamiphdPi.yram de hydrochloride 'H NVR (400 MHz,

d6é I)I\/S(%;é ';'0'

s, 2H) oy nzegleyl 1\??_‘5 %%—p% ’_gylctgoég]’m_&sylo%cgn- -ylglh{tyramlde

4h its deP@rtive86 (m 1H), 7.00 (d, IH 15 J 8.7 Hz),

6.86-6.89 (m 3H), 5.12 (d, 1H, J 10.2 Hz), 3.83 (m

1 2.97 1H), 2.73 2.17-2.

1H%)9 (Zmnﬂrfeg—n’%-mgbmﬂ -N-46- (E-(plhggylglrgmpgﬁ-ylogaa}ﬁéxg %gmutyramlde
-4-carboxylic acid [6-(2-

%@l %d’o@?’m oS #f%*yal%h Q@descnbﬁc(le ﬁorlp(l:lﬁndme carboxylic acll [6-(2

WM?‘F?K%T%YIQXX/)pyB@mgT y]l]?q% %b@ﬂ?%rﬁcﬂg agsl ? gsreR acing

;2: rﬁ@oﬂs%%@ﬁ pisGiipboctioraebwith {S')L Xy (PR el rerBbytossir

- opyl)carbam c acid tent- butyl
@g{b@pyl}zmq é)mat {ﬂbupm o
6-[ 2- ( 3- FNdroxyphenyI)chronan 6- onxy]pyrldln 3- ylcarb

Aoy b B AT 1O BRI DAL A5k B biih e Mal s Bpropyl)-

was o roce as descri bed
&‘)ﬁﬂlﬂmile a@d tay-bmyﬂ ester and its denvatlves
{(S)-2-Methyl -1-[6- (2 phenyl chrorran 6- yl oxy) -
? gpt dlb{z$§2 )l/\égtg{él?fl[ -pl\ % g%b a%(hgyr%"md} ylcarbamoyl}-
?rfu%yl @%mn-tﬁnwdstey) pyri dl ne by
- 16 Gpr AR Atz a2 DRISBY be 16. 28D, 8.32 (4, 1H, T 2.7 Hz), 8.04
(dd, 1H, 127, 8.8 Hz), 7.47-7.33 (m, SH), 6.94 (d, 1H, J 8.8 Hz), 6.89-6.84 (m, 3H),
5.11 (dd, 1H, J 2.2, 10.0 Hz), 3.91 (t, 1H, J 6.7 Hz), 3.04-2.91 (m, 1H), 2.78-2.69 (m,
1H), 2.21-2.12 (m, 1H), 2.07-1.92 (m, 2H), 1.39 (s, 9H), 0.9 (d, 6H, J 6.7 Hz).

{(R)-2-Methyi-1 —[6—(2-phenylchroman-6-yloxy)pyridin-3-ylcarbamoyl]—
propyl}carbamic acid zerz-butyl ester

'H NMR (400 MHz, d¢-DMSO) &: 10.11 (br s, 1H), 8.32 (d, 1H, ] 2.3 Hz),
8.04 (dd, 1H, J 2.6, 8.8 Hz), 7.39-7.46 (m, 4H), 7.32-7.35 (m, 1H), 6.95(d, 1H,J 8.8
Hz), 6.85-6.87(m, 4H), 5.11 (d, 1H, J 8.1 Hz), 3.91 (m, 1H), 2.94 (m, 1H), 2.72 (m,
1H), 2.16 (m, 1H), 1.96-2.03 (m, 2H), 1.39 (s, 9H), 0.90 (d, 6H, J 6.6 Hz).
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WOSZ%E“‘(%‘“ 1H): 8.04 (dd, 1H, J 2. ;D
9
(

30 yl]phenol (described in Exanple 17). 'H NWVR (400
1

DVBO 8: 10.11 (br s, 42 § 7,,3%%1(5'@.114/000011
J

1H, J 8.2 Hz), 6.95 (d, 1H, J8 90 (d, 1H, J
8.5 Hz), 6.84-6.86 (m 6H), 8.2 Hz),
5.03 (d, 1H, J 9.7 Hz), 3.971 4 (m 1H),
2.70 (m 1H, 2.14 (m 1H, 195 (m 1H), 1.39 (s,
9H), 0.90 (d, 6H, J 6.6 Hz). 35 WD 2004/ 063191

PCT/ R 20A41id 890t hyl- MG&;—phenylchroman-é -yloxy)pyridin-3-yl]butyr-

%?%and'\@%gﬁ\lratk'egfs {2-[3-(5-nitropyridin-2-yl oxy) pheny
ronan- 6- y]l oxy}

pyri di n- 3-yl car banoyl ) propyl ] carbam ¢ aci d tent-butyl

est er(g) -2-Amino- 3-methy1 -N-[6-(2 Ehenylchroman—6-yloxy)—pyridin—3—y1]butyr—
[(9) Met hyl -1 - (6-92- [[ ni tropyridin-2-yl oxy) pheny
4mughr oman- 6 5

yl OXY‘HINMHI(BOMZQ dr-DVISQ) Pprop, TEH3I8(d 1He 7 @.7 Hz), 8.31

SR BT YRS I 8 longr B At Lo iy 60

6.86)m, 1H), SN\Rd(MI M2, 1016 Fonescs2-8:78 1, 1K), (30(,)8 2. 901(p|) 1),

27@ {éjcmﬁ%) 7. 38 &2 d’%%, @)Hs%ﬂﬂ@'z (o] H}%) 2. 08,0 $R ?‘5

1H J 8.0 Hz), 740(d 1H J 7.6 Hz), 727731(m

i%?é Alqgro ’lh'xeth&l-W—%—(ﬁgﬁbﬂﬁl’cﬁrorﬁarﬁ&y{ﬁ&y)pbﬂdmm8 7

, 1H, "J 9.8 Hz)
ﬂ]@mmmlqw 021 €m 1H), 2.73 (m 1H), 2.21 (m
1H) 31 QAVMRMOAMHz, Hs-3MEO) 59H).97 (or@9 1KY 8. 43H(s, TH. 8635 (brs,

: S
%Ii [8307)@%1%%@313/59&??”25& ox(’[t“& H@gj 2-7.36 (m, 1), 7.00 (d, 1H,
£ BI7OMEY) 6 B6Y0. 8 G [BH), di13-(8; yﬂl)bm? $fe(nydDe 197 dp. 48D,

| 1
2T L 6 m e
yl oxy} pyri di n- 3- yI)butyralnlde hydr ochl ori de was
obt alﬁ Arple 307 same nanner as described for

§| Zil (- "“Wl}lﬂmf’yfflﬁ%b’bg Q[6 ﬁé ﬁzﬁ ' Chc[}y-rﬁ?ﬂgm}bﬁx %‘%@%n-ﬁ-

g/ld&y@%dﬁg@%)bﬁ tyrdfid@hyfhochkrid?0 1H), 9.05 (d, 1H, J
, (dd, 1H, 3.0, 9.1 Hz), 8.38 (d, 1HJ

25Hz) 8.32 (br s, 2H), 8.06 (dd, 1H, J 2.
Hz), %) &8)-1t{6- [m-q;s-Hyd;tozaypmyl)mrqmam-quwjpmdmé uﬂﬁarbamoyl}

%ﬁg tﬁ‘yrsg"g’p&g‘}aﬂrga%§é’z’é‘2% t(ﬁﬁlje&fﬁ , ot )(d, 71|c—)|,o §%. 8

Hz), 3.81 (m 1H) 2.96 (m 1H), 2.73 (m 1H), 2.20
1hhs)-12¢ din5s- 1-2-
A T M —

[ns=tieyd- %ﬂ@ﬂgﬂaﬁﬁfl}iﬁﬁﬁ bery BQ/?% r‘iv%si (?,Pt%med using the same procedure
as described in example 21 a) for {(S)-2-Methyl-1-[6- -(2-phenylchroman-6-yloxy)-

0.
8.9 Hz
Hz), 6.
d, 1H,
1H), 2.9

pyridin-3—ylcarbamoyl]propy1}carbam;c acid tert-butyl ester, but r_eplacmg 5-amino-
2-(2-phenylchroman-6-yloxy)pyridine by 3-[6-(5-aminopyridin-2-yloxy)chroman-2-
yljphenol (described in Example 17). 'H NMR (400 MHz, d.-DMSO) &: 10.11 (br s,
1H), 9.42 (br s, 1H), 8.32 (s, 1H); 8.04 (dd, 1H,J 2.2, 8.9 Hz), 7.18 (t, 1H, J 8.2 Hz),
6.95 (d, 1H, J 8.9 Hz), 6.90 (d, 1H, J 8.5 Hz), 6.84-6.86 (m, 6H), 6.71 (d, 1H,J 8.2
Hz), 5.03 (d, 1H,J 9.7 Hz), 3.91 (m, 1H), 2.94 (m, 1H), 2.70 (m, 1H), '2.14 (m, 1H),
1.95 (m, 1H), 1.39 (s, 9H), 0.90 (d, 6H, J 6.6 Hz).



yl]am de and its derivatives 30 Pyrrolidine-2
-carboxylic acid

wd BigBeveny| chr oman- 6- yl oxy) pyri di n- 3- yl ] ani BeT/ERy04/000011

10

15

20

its derivatives were prepared as described for

pi peri di ne-4-carboxylic acid

[ 6- ( 2- phenyl chr oman- 6-yl oxy)§Yyri di ne-3-yl Jami ne in

Exanple 19 a) and b) but replacing

N- (t ent - but oxycar bonyl )i soni pecotic acid with &E) (R
C.

di o 1 “6-
o SR Mgigl 06213 25 ooy yoxgpbanyl chroman-

Bozytinysdm-3-21G3RaAmA Y%F%ﬁarga? coa>‘<:§/ ey _but?/d & ne by an
appropriate 5-am nopyridi ne derivatives.

2004/ 0631 . .

2 [ o- (B PURAVE A do G e o henz%rhfg’#én ¥

Py yxﬂune yllcarteandyd)pydryt]capapiq asid tabhbw %%‘%léYaSa% ared as
Lts. S_ - dine i 111 Example 1b). 'H
despabrs NP or s plechraman ¢-Yloxy pyrids |
gﬁ;w@@m& IEMITRRIE: A T sl T FRRge bep e, 1L,
%H 5'%£ o2k )dﬁnW\@D)1}ﬁJ 216).817 Hek,7.52HY, 118, B3RO E), 7.40 (4,

w55 (e oy Gy 17 o, SpRon e gry g 5.7 1
é%;yébﬂ » é}rﬁl%? ?HHI 9.3 122)13.99 (8, ), 2%;2 1, 217|3|)(m 1H),

97 7
2,219, 1ﬁ(1)n{39r(’21|~|)‘ )t 6%@191%53% 8etd éﬁ{ . 4%
1.29 (m 6H).
2-[ 6- h DML I |
2 L e R aboma P °P’é?32%5“'"9f?2%f‘% Jf@‘FﬁWest i
Thirddvid- Mmyl},pmdma%rﬂmo)rmgidewdwh{ ®1H), 8.31 (s,
1H), 8.03 (d, 1HJ 8 Hz), 7.46-7.33 (m 5H), 6.95
d, 1H, J 8.8 Hz),

8.
15" 10.(6)- Rermine- SR MEEg (243 Y misropyig 251 mpegyichroman--

1 X)Z‘ ;édﬁl@-yl%'ﬁ aﬁuagh)?drdc?lﬂénﬂe wﬁd—bbta@,e@ in thegamempanner as

glesori eqi_fpr &3 25HFER0T @ﬁ#‘}%ﬁﬁwéz hrom -yloxy -pyridin-3-
?ﬂ lQﬁlﬁ)de m;foaﬁiplzglb} |t -H:NW)(ﬁ%(l} p?cli;m\ésp) éul?fs{ &1’ S,

¢ 8 Ciiq% @)1 ﬁz) %Q’,so(a (H, J 115)Hz), 8.32
7b5@ zﬁ éﬁgl\gj%ﬁgw,ﬁlg%i%z) St 0. J17A?8Hg) gzagc? [k, 37.6 Hz),

| _67_‘?;; 7%28(% f(}?ﬂ?’@( %(gzgfgz)lmo@h 81—15]+828Hz)462835659(m 4H),

25

30

35

25224@, 118 J(Eiﬁ; Hgb;)3 81_L(rg,01.1-1) 3%6((31 1%23),)2 75k II(Ig,m %gl_g:k 1H), 2.00

2-[% u?gb 3- FI uorophenyl ) chr oman- 6-yl oxy) pyri di n-3-yl ca
rbamoyl ]-(S)- pyrrolidine-I-carboxylic acid tent-butyl

ester EkhhiyR #3100 Mz, d6-DMVBO) 8:10.09 (s, 1H), 8.31
(s, 1 yITO icEme—gqbaﬂl)EIXyli% acid [6—(2-phenylchroman-6—yloxy)pyrid1n-3-

yl]amide and its derivatives

Pyrrolidine-2 -carboxylic acid [6- (2-phenylchroman- -6-yloxy)pyrdin-3-
ylJamide and its derivatives were pr epared as described for piperidine-4-carboxylic
acid [6-(2-phenylchroman- 6-yloxy)pyridine-3-ylJamine in Example 19 a) and b) but
replacing N-(ter: t-butoxycarbonyl)isonipecotic acid with (S),(R) or (R,S)-pyrrolidine-
1,2-dicarboxylic acid 1-tert-butyl ester and 5-amino-2-(2-phenylchroman-6-yloxy)-

pyridine by an appropriate 5-aminopyridine derivatives.
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8.7 Hz), 7.46 (m 1H), 7.31-7.27 (m 2H), 7.17 (m
1H), 6.95 (d, 1H, J 8.7 Hz), 6.87- 6.85 (m 3H), 5.16
WO QoN/00BIY1] 8.6 Hz), 4.17 (m 1H), 3.41-3.34 (MCTAHge04/000011
295(m 1H, 30 2.72 (m 1H), 2.22-2.18 (m 2H),
1.95-1.79 (in, 4H), 1.40 (s, 3H) 1.29 (m 6H).
2-[6-(2-(2-Fl uorophenyl ) chr 6ifan- 6- yl oxy) pyri di n-3-yl ca
rbamoyl ]-(S)- pyrrolidine-I-carboxylic acid tert-butyl
ester | H NMR (400 MHz, d6-DWVsO) b: 10.09 (s, 1H), 8.31
H’B 3[6 ?2 @’ﬁelgﬂehr&'ﬂan% yl&@)ér{dih'z‘)ylca?rbﬁxﬁoﬂmpyﬁbﬁdme-1-

ﬂﬁg . 6:96 (d, 1H J 8.7
caqbyxylep%dt%f-b‘w‘(?ﬁer IS GCRYALVES 1H, J 9.6 Hz), 4.17

(m 1H), 3.44-3.35 (m 2H), 3.00 (m 1H), WO

2004/.0 P F1200 6.

(" 2r-G psmipotip- 6y Rgbigip® fead ol (GEbyméiidife-1-
cdrbdQylidracid Gar)- butly)esm;rrrol i di ne-2-carboxylic acid

[ 6- (dIé IVay 3%6 gg S0 Y1 '1'H)38 35 (almrmziﬂmyos 03

Ui di
(éc%jl{(fz J%@rs/f% Hia). I8 o3y nseem il B, 6 52%.85 m, 3m),
5TOERC MO ? '}'12)' MR § gyﬂolfwzssg@@l\/se)) 197 {8, &11,52274 (m,
lgﬁ)& 2.9y2.117 nm-Hz) %@%Hﬁ(r@ )?43& (338 11?—%9(“3 J "
6.99-6.85 (m 3H), 5.12 (dd, 1H 2.2, 10.1 Hz),

3 32 3[_{%11@y%mon1ﬁ 8 y?gnb)yfl)z%tb3%flca{1bfﬂ§gyl]l&)kpﬁr0‘h%me-l-
c@xF&)ox ¢ acitlizelir-betyResterr boxyl i ¢ aci d
6- ( 2r 6 I
hyar OJEWMWE%Q gﬁz&%%s” SRS RER @ 1)
R1HH7), T0463. 381, SHH)6.98(d 15 hS.8 Hr)ip. 88 ﬁ@(l’(ls )_k%)I (d, 1H, J
8
B Ppizh. 4. 1881@ B3 8ab) o, gﬁy .99l TH); 2’”{% (of, 09, 022,17 .
) 2.04 - B@O(rrh HW 403(823,Hb1 g](an? bH), 2.98 (m 1H),
273(m 1H), 2.44 (m 1H), 217(m "1H), 21. 04- 1. 93
d
[ 6- (?F%Q(ﬁ?%é%m%ﬁ q :Pﬁcl}ng%h% ygg){ﬁ%ydlﬁ S- ﬂ&lrﬁiamoyl] (S)-
tht%%bnxﬁiwdcjémme@chl oride 'H NWVR (400
ngvgtdkodg M éWo 099(s7¥H§b§31 G, @57[?2) 8.03
(ad91H21 B. SHZﬁﬂH 60 (mw 2847 237(11233rg)ﬂp 9 ﬂ% JO%)S 'ﬁz-@ ¢-§8-6-85
@ 3}1’) § (HizH, 168 §@Iz§ B () 18)3.4153 .32 (161¢2H),Iﬂ 96l@n,11H), 2.73
29- 4
(zn)ﬂéﬁ)@ M2 13?; (TQ rﬂo 11%9 %mz’h% (‘gﬂl (s 134571) %9&‘? ?ﬂr;bl
(m 4H).
2—[6-(2-(3-Fluoropheny])chroman-6-yloxy)pyridin—3-y1carbamoy1]-(S)-

pyrrolidine-1-carboxylic acid tert-butyl ester

'H NMR (400 MHz, d¢-DMSO) &: 10.09 (s, 1H), 8.31 (s, 1H), 8.03 (d, 1H,7J
8.7 Hz), 7.46 (m, 1H), 7.31-7.27 (m, 2H), 7.17 (m, 1H), 6.95 (d, 1H, J 8.7 Hz), 6.87-
6.85 (m, 3H), 5.16 (d, 1H, J 8.6 Hz), 4.17 (m, 1H), 3.41-3.34 (m, 2H), 2.95 (m, 1H),
2.72 (m, 1H), 2.22-2.18 (m, 2H), 1.95-1.79 (m, 4H), 1. 40 (s, 3H) 1.29 (m, 6H).

2—[6-(2-(2-Fluorophenyl)chroman-6-yloxy)pyridin-3-ylca.rba.moy1]-(S)-
pyrrolidine-1-carboxylic acid tert-butyl ester

'H NMR (400 MHz, d-DMSO) &: 10.09 (s, 1H), 8.31 (s, 1H), 8.03 (d, 1H,7J
8.7 Hz), 7.55 (m, 1H), 7.41 (m, 1H), 7.29-7.23 (m, 2H), 6.96 (d, 1H, J 8.7 Hz), 6.90-
6.85 (m, 3H), 5.34 (d, 1H, J 9.6 Hz), 4.17 (m, 1H), 3.44-3.35 (m, 2H), 3.00 (m, 1H),
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(S)-Pyrrolidine-2-carboxylic acid
[ 6-(2-(3-fluoro)phenyl chroman- 6-

WO LW PR i di n- 3-yl ] am de hydrochl oride 30 ' H RUR/RI2AQ8000011
MHz, d6-DVMBO) 6: 10.97 (s, 1H) 9.79 (bs, 1H), 8.70
(bs, 1H), 8.38 (d, 1H, J 2.6 Hz), 8.04 (dd, 1H J
8.9, 2.6 Hz), 7.46 (m 1H), 5831727(m 2H), 7.17
(m 1H), 7.01 (d, 1H, J 8.9 Hz), 6.90-6.85 (m 3H),
5.16 (d, 1H, 8.4 Hz), 4.37 (m 1H), 3.29-3.24 (m
248 (m2186 Am gﬂ.,H)H) 207 @n 1H), 1004).77 @nMHY, in401(s) 3HP1.29 (m,
m 1H),” 2.03-1.91 (m 4H. 35 WD 2004/ 063191

/ F12004/ 1100011 69 (S)-Pyrrolidine-2-carboxylic
acid [6-(2-(2-fluoropheny)l chroman- 6-

| i me 3 vl : : \ . ——
y oxylbgiy)%kgg@ 62 %ﬁ%g}g?ceaéw Wﬁg cﬂlﬁ)&dﬂ %)&yg;g‘%lfm 3
mamd&tdpdlts&cﬁ@at(v@s 1H, J 2.7 Hz), 8.03 (dd, 1H, J
2.5 Hz), 7.55 (m 1H), 7.42 (m 1H), 7.29- 5 7.23
(5m342((lé(|)}-Pqu(1)1]&g1(662’ |.q%1;‘_1|)ox§hg ?cglgl :{_[% ({pblenygch?gmgn %Ql?ﬂl_l})yndm 3-
fli%mdahyy%ﬁacﬁmndw 2.76 (m 1H), 2.40 (m 1H), 2.17

(S)- P;il% NOYIR P Wél\@‘} ,15[;{& loagfsaq?f)es 2¢(a,%%4, 1 2.7 He), 8.03
(e, 18; [ 3-7, 5:0z), 0pyr1.88 (mZSHJ GW)(thayJ 3.8 Fiflr 69-6.85 (m, 3H),

?é)-?é‘;{f ﬁ%ﬁ‘d’%@% gg%goxy?)l c’ac 397 (m, 1H), 2.74 (m, TH), 2.42 (m,

(8),{2t9 @n( BI)L2t08eh9® (wi #H2- yl oxy) phenyl ] -
chroman- 6-yl oxy} pyri di n- 3- yI )am de was prepared as
descri bed for (S)-2-aniino-

met hy (RINPYm@oljding-3-carhoxytie 9@9 i él?f ah@yw}wy%ﬁeﬂwwew%?’-

arﬁ@él (}oqily({r{dgl n-3-yl) butyram de in Exanple 22
eps a st artl n

(5 i MIB SR 141 (dFD: 1003 (5 gDy Cs
40 W 1H) 806(d 1H. J 8.8 Hz), 7.46-7.32 (m, 5H), 7.00 (d, 11 T 8.8 Hz),
I
S bR el g o e 28 o
qer)ta‘mx(ml 1H} Ret4 (nt IHR2 (1200, VR, 2. ¢ 1988, 48D)- 10. 09
(s, '11.79.43 (s, 1), 8.31 (s, 1H) 8.03 (d, 1H J
8.9 Hz), 7.18 (t. 1H J 8.0 Hz)
Hz) e%)eﬂymolgm(le( aTcartmyhc geig 16- (% é4 ﬂilPFO gﬂ’fYJ);hF&l}lan' 703
§ﬁ]ah§ ﬂdxé&némie 1H), 3.42-3.35 (m 2H),
m

1. 95- 71@4521{402m5i812 o) £ 52 gtk 8o ibh . 870 s, 1),
%‘1(86('&{ 2H] $2(55Hi\)| BI0G [, 1GH,1T- 29,2 H¥iz), shEth(rh] B, apa@n(mzﬁ) 7.00 .

WIRY & 85 % 89-6.86 (m, 3H), 5.12 (d, 1H, 10.1 Hz), 4.35 (m, 1H), 3.29-3.24

(m, oH), 2.97 (m, 1H), 2.73 (m, 1H), 2.42 (m, 1H), 2.16 (m, 1H), 2.03-1.91 (m, 4H).

(S)-Pyrrolidine-2-carboxylic acid [6-(2-(3-fluoro)phenylchroman-6-
yloxy)pyridin-3-ylJamide hydrochloride

1H NMR (400 MHz, dg-DMSO0) &: 10.97 (s, 1H), 9.79 (bs 1H), 8.70 (bs, 1H),
8.38 (d, 1H, J 2.6 Hz), 8.04 (dd, 1H, J 8.9, 2.6 Hz), 7.46 (m, 1H), 7.31-7.27 (m, 2H),
7.17 (m, 1H), 7.01 (d, 1H, J 8.9 Hz), 6.90-6.85 (m, 3H), 5.16 (d, 1H, 8.4 Hz), 4.37
(m, 1H), 3.29-3.24 (m, 2H), 2.96 (m, 1H), 2.72 (m, 1H), 2.42 (m, 1H), 2.20 (m, 1H),
2.03-1.91 (m, 4H).
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yl car banmoyl ) - (S) - pyrrolidi ne-1-carboxylic acid

tert-butyl ester 'H NVR (400 MHz, d6-DWMSO) b: 10.09

WO (2804/0bB)91 9. 05 (d, 1H, J 2.9 Hz), 8.63 30 (ddPCTiHZ003/00001]
8.9, 2.9 Hz), 8.31 (s, 1H), 8.03 (d, 1H J 8.8 Hz),
7.52 (t, 1H, J 7.8 Hz), 7.40 (d, 1H J 7.8 Hz),
731727(m2|—|)721(dd63HJ78 1.7 Hz), 6.95
(d, 1H J 8.9 Hz), 6.87-6.85 (m 3H), 5.17 (d, 1H, J
93Hz)418(m1H) 3.42-3.34 (m 2H), 2.95 (m
1M é gﬁr&l{&nelﬁ):arwxﬁfb dcidl (61312~ Fpl{emy)ldhpnan-6-

3 1.28 6 35 WO
yMMwéﬁéﬂMWi‘?ﬁg%on Yo' (;n Py|r_|)r ol i df ne- 2
Car big AYMIRC(480 IMIHE, G T2MBS) 051 3iP0 (0 b mj (s, JHy8, L (s, 1H),

gh g(ﬁyﬁﬁfﬂﬁﬁggzﬂ gl%kf?&i(g‘%% &b%ﬁ%)yb)sgghﬂeﬂ) %;: émf-& 1S)H) 7729-
718 (m, 21597 Ob<d, ), 8.9 Hak 6306086 (my3H) 5834_@7 b3
(IHZH}H) 5. gé‘g dz%‘{m b, 299f: 19, g@ﬁn& 1) 3740 &?t mﬁbl ﬁ]l72(1r7 1H),
20701 P Xm, #HA0 (d, 1H, 7155 He) AN (m 2H),

721(d 1H, J 8.8 Hz), 7.00 (d, 1H, J 9.0 Hz),
6.88-6.83 (m 3H), 5.17 (d, 1H, 8.4 Hz), 4.35 (in,
1H), BExapple2dy (m 2H), 2.95 (m 1H), 2.73 (ni,

2.40(§ yﬁb‘ﬁd1né’-2283:bt6mhchbl)d, (62{29%-(5—mmopmdmﬂ)-ylmig)phenyl]

| Q‘S)‘Hg"giﬁ%w}gylﬁ%r”o%}a%df6 ( 2- phenyl chr oman- 6- yl oxy) py
ridin-3- yl]propionaniide hydrochloride

5 .Sé. ﬁsW?r,&fE&%aw B Eaé‘m((@ {aggr(ylrﬁdammﬂn-ﬁ Wby yhemyl]-

propl nam d

qhrempan-6cylewy Hpedin: HEPRIRIGE WS s s d%rflr}'%%sgas (S)@-amino-3-
rﬁ&‘mglxhﬁ(gﬁgz @bc% ) trepyrRiiR- ﬁow-pmn)ypvmnomanef»smmmdne3-yl)

atyresnde BURGIIRIG? gt?imb % (5 Ritﬁgéfg}qaohdm%l 2-dicarboxylic

4Rl 13eﬂr—¢>ﬁty1|@sttaﬂxycar bonyl - am no- 3- hydr oxypr opi oni c
aci d.

{(S)-2- Hydroxy | -[6-(2-phenyl chroi nan- 6-yl oxy) pyridin
3- yI I(\:grzbg@[gy—kj-ﬂyﬂfdiybl}elﬁlﬁbhﬂman taylosly Jpsridingdy hagot)-(S)-

b2 e 5 Pl 0,07 (O 5 119, 8. (6
7. 39- "1 NMR G 0GMEz, af,-m&O?sé Y99 @H}H)é?@ﬁ(se 4H). {31 . 1H),

2,99 @y 1%9 %ﬂm ﬁsﬁ(tigﬁ,oﬂ{g)ﬂz@ d3s (cbrlHiJ 8191 z)) 673736.84 (m,

§H), 611, (4K 1DHz 5.GHF, 1H, b8, -(I% 5359 (B 155, 3 g5 el 2m,
2.0A8:( 1) U ho (i8; b, 20m 2 Him, JHRI.94551.79 K, 4H), 1.40 (s, 3H) 1.28

(m, 6H).

b) 2-(6- {2-[3-(5-Nitropyn'din—2—yloxy)phenyl]chroman—6-y10xy}pyridin—3-
ylcarbamoyl)—(S)—pyrrolidine-1-carboxylic acid tert-butyl ester

'H NMR (400 MHz, d¢-DMSO) &: 10.09 (s, 1H), 9.05 (4, 1H, J 2.9 Hz), 8.63
(ad, 1H, 7 8.9, 2.9 Hz), 8.31 (s, 1H), 8.03 (d, 1H, J 8.8 Hz), 7.52 (t, 1H, ] 7.8 Hz),
7.40 (d, 1H, J 7.8 Hz), 7.31-7.27 (m, 2H) 7.21 (dd, 1H, J 7.8, 1.7 Hz), 6.95 (d, 1}, J
8.9 Hz), 6.87-6.85 (m, 3H), 5.17 (d, 1H, J 9.3 Hz), 4.18 (m, 1H), 3.42-3.34 (m, 2H),
2.95 (m, 1H), 2.73 (m, 1H), 2.20 (m, 1H), 1.97 (m, 1H), 1.89-1.79 (m, 4H), 1.40 (s,
3H) 1.28 (m, 6H).
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b)
(S)-2- Am no- 3- hydr oxy- N-[ 6- ( 2- phenyl chr oman- 6- yl oxy) py

WO 206891 y| | propi onam de hydrochl oride 30 'H RUR/KI208/000011

MHz, CD30OD) S: 8.63 (d, 1H, J 2.4 Hz), 8.22 (dd, 1H, J

2.4, 9.1 Hz), 7.36-7.45 (m 4H), 7.29-7.33 (m 1H),

7.05 (d, 1H J 9.1 Hz), 6.9476.97 (m 3H), 5.11 (d,

1H, J 10.0 Hz), 4.15 (m 1H), 3.97-4.06 (m 2H), 3.03

(m 1H), 2.799 (m 1H, 2.24 (m 1H), 207(m1H) 35

Exanp] / (dl (=12 Xdloxy)-

(S) - 2¢ phenyl chr oman- pyridin-3
)Z(W??grr%‘@ %@%c%ﬁ}ﬁi’czﬁ’: & gﬁ 9r1c1m Yloxy)

pheinyHchremspt§-ploxy rmyeidingd y§amide hydroc °

(S)- Z%NMR 4o¢§m2uelmsbybrmm(£lm®<@ (bgr LH),9.G5 (d, 1H, J

b b q
r E?H%[rg oGS Ty R SR RRESEE Geydoes At o4 .
rpmnfz@ Hi)oxys)zr(y N e Bz 7]48rdnEHj h7 . BHmpl 810762 %¢m, 2H),

%Egéﬁ)lcl?“fb%ﬁif@f“ééﬁﬁdpg‘gfjg?gdgg ), §-88-6.83 (m, 3H), 5.17 (d, 1H, 8.4

H@ -R3% @n Hdaxy aorbpé (a8 2ASdma difl. 378 g 1Hp &40 (m, 1H), 2.22

? ﬁg) tzé(,"r@ft g oxyc()ﬂr bonyl am no- 4-[ 6- (2- phenyl chr onan- 6
yI oxy)- pyridi ne- 3-yl carbanoyl | butyric acid
tert- El& ieséer ' H NWR (400 MHz, d6-DMSO S: 10.01

br 28 (d, 1H 32 4 d

.(2 4, Sss)s- -#inyinoAB lwlr?m -lonke- HHQJJHZC;?J‘W §]§§( }%{Y“%’ﬁ} 3

gl]érAOp%Hanﬁde ﬁﬂhoéhloﬂde? Hz), 6.93 (d, 1H J 8.8 Hz),
5.12 (d, 1H, J 10.0 Hz), 3.84 (m

15 1 2.97 1 2.71 1H), 2.38-2.42 2
2. 16H) 9)-2 mmgarg Bﬁdlj)axﬁﬂ K&mz(-lgnmfcbhnm@ (iwioxybnssnr&n &g)flj

gyg:)pxgl%dﬁ Bycir E: gwﬂlas ﬁ erdoarsfadﬁs%nbed for p1per1dme—4-carboxyhc
ot e R LTS

X nipec i -bitdxycarbonyl-
é'\/é_;l)i}%cmg %@bﬁo ichrb%% ﬁ)EB g o(ud)a:c %ﬁﬁ 5“37 2&18 gﬂxl}—,h a)lrb y

hb@TWrQH-‘BmC?C@Z?SG(m 1H), 6.94 (d, 1H J
8.8 Hz) 685686m H, 5.12 (d, 1H J 10.1 Hz),

?m%zw{(é%? giopy kﬁﬂr?%;lzﬁ@ﬂyﬁﬁ%%fﬂm@ y{%@)pggd g3 ﬁlp?‘ﬁamoyl]

Zthyl} carbamic acid fert-butyl ester

(S)- a- ‘@‘M@ ?%6061\4&& 8! E)‘Mééf‘éofﬁa@v Bsr)6] pEY SR g B, $2.4 Hiz),

-yl car utyric °acid
(&5 @dAHnH2 4 PE-H2), BROAT nodidh 76337 8% pp Y- % @, 1H, 7 9.0
"B C 88208 {dh P34y, 617 (or d, 1H, T 7.3 Hz), 5.12 (d, 1H, 7 10.0 Hz), 4.95 (brs,
1H), 4.14 (m, 1H), 3.63 (br s, 2H), 2.95 (m, 1H), 2.70 (m, 1H), 2.18 (m, 1H), 2.01

(m, 1H), 1.39 (s, 9H).

b) (S)-2-Amino-3-hydroxy—N-[6-(2-phenylchroman—6-y10xy)pyridin-3-
yl]propionamide hydrochloride

'H NMR (400 MHz, CD;0D) &: 8.63 (d, 1H, J 2.4 Hz), 8.22 (dd, 1H,J 2.4,
9.1 Hz), 7.36-7.45 (m, 4H), 7.29-7.33 (m, 1H), 7.05 (d, 1H, J 9.1 Hz), 6.94-6.97 (m,
3H), 5.11 (d, 1H, J 10.0 Hz), 4.15 (m, 1H), 3.97-4.06 (m, 2H), 3.03 (m, 1H), 2.79 (m,
1H), 2.24 (m, 1H), 2.07 (m, 1H). '

Example 26.
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30 acid was prepared as described for
pi peridi ne-4-carboxylic acid [6-(2-phenyl -

WO eom @I 6- yl oxy) pyri di ne- 3-yl J ami ne i n ExanplP& TAd2043/000011
and b) but replacing N-(tert-

but oxycar bonyl )i soni pecotic_acid with

(S) - 2- car boxyami nopent anedi éilc acid 5-tert- butyl
ester. 35 a)

(S)-4-tent- But oxycar bonyl am no- 4-[ 6- (2- phenyl chronan- 6

-yl o% 632 -pHeagichonmiytg- pla»ky)pyndlaefr dlcaéxatrmebwnc
este 2004/9 3191 PCT/ F12004/ (100011 72 'H NMR
aid00 MHz, d6-DMBO) S: 10.09 (br s, 1H), 8.32 (d, 1H J

2.4 1), 8.04(dd 1M )24 8.8 Hz), 7.39-7.47 (m

i yToafoatiayl]b
6. 94(§h%ﬂ"°3“'@n§ ‘é\g‘%nylc 3'%“(@31&?)% din3 y7° 12 a"i?ll] utyric
adithwak ;ir@p:ﬂed—h@ desdrilged f()nplpellqiqpe—élzcag@)((yhf ailg)[ “(3°Ph n)(

%ﬂ anir6 7@:%)3%9&& %ﬂ%mm% ik Extffiplelid) a) ahd D2 bt Rplacimg F-(ters-

bﬁﬁ){ydanhnnyihsmn]_)@o‘(lga@ﬁ@ﬂg)qb@-iéqpé %aw%gp??tpy?clh ic ac 1 fert-

b&%%‘?ﬁyl] butyric acid hydrochloride 1H NWR (400
OoD) S 8.54 (d, 1HJ28Hz)815(dd 1H, J
28 9.0 10 Hz), 7.43-7.45 (m 2H), 7.36-7 m

é g@ﬁ’ 168 Blataxyddaponylarfihof 4+ 6- ﬂ_Z—phqnyg:hgoq;EI) 6-(yloxy)—
6 93 11
1H), 3. (9:’(“% Iﬂ}arbim%é]l% gxnéﬁld Yer t]=9u 2( (m
2. 22-'71 RMK 4003z, &-DJS0NS 1041 @ 1}§X§,@§ d bi, 134 Ha),
%‘@t@f‘} Aﬁ,jg 4'\'8[83(%&)27%'99?16 Ghr spn-36- wizsa(m) D, i7di o8 dy1E, J
*sn&)mmcd NE] §-S(Hph 6riAr &R GRadtl Syi 2oy 1By 1 180H13: 3P (o
fgcb 91 (ff@mprzexsaz agd (as 2HpCT6 fdiHpd 962,04 (m
er i ne-4-car bo%nf g% %I’g? (2- phenyl chr oman- 6-
Wbﬂ)@lp@m'@ﬂé“@ Yl e & Hexanpl e 19 a) and b) but
repl acing N-(tert-butoxy 20 carbonyl)i soni pecot| c acid
th (S teet - b &hr 1
PR Xy Amigetis 6°€§¥§1%91‘8H}’dn§£? LY RMGSiyRidn-8 G chrbamoyl]-
Buﬁ%rnaaltgdmyd%h%alrdbonyl am no- N-[Grd;(i p?egyl(&r]r;g;agr 63 "
Y M 0.28 H)L8.BLbEs 3
25 ' H ﬁ%‘{t‘ go 8?“2
(H, 7 214 H2), 8.03 () 1H.d % 8%12; %13_9136 %gn@iH%%zﬂg%s% 1H),
Eﬁ%@?bﬁ%ém SH. 8535%4%1(“@}1);15‘11";)@ H Jgi))l,HB) 949651@1 01}10) 2.97
fim) 1EDy 247 (@0 H)m)sg 121963231 2, 0t A0
2.50 (m 1H), 2.16 (m 1H) 2.00 (m 1H), 1.38 (s,
18H). 30 b%le .
]( ? ?JCEI(S)&\MMHSM( %7-}8}?661;;’ clhfot}lrlglgg nyk%y){l Oxdyl.\)x rgy}slclza(%amoyl}[buty].'lc

acid

(S)-4—Amino-4-[6-(2-phenylchroman—6-yloxy)pyridin—3 -ylcarbamoyljbutyric
acid was prepared as described for piperidine-4-carboxylic acid [6-(2-phenyl-
chroman-6-yloxy)pyridine-3-yl}amine in Example 19 a) and b) but replacing N-(tert-
butoxycarbonyl)isonipecotic acid with (S)-2-carboxyaminopentanedioic acid 5-tert-

butyl ester.

a) (S)-4-tert—Butoxycarbonylamino-4—[6—(2—phenylchroman—6—yloxy)pyridin-
3-ylcarbamoylJoutyric acid teri-butyl ester



Hydrochl ori de ' H NVR (400 MHz; d6-DWVSO) S: 10.83 (s,
1H), 8.41 (bs, 3H), 8.36 (d, 1H, J 2.4 Hz), 8.03 (dd,

WQR0406B99, 2.4 Hz), 7.47-7.32 (m 5H), 7.00 (®CTRR00Y000011
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8.9 Hz), 6.88- 6.85 (m 3H), 5.12 (d, 1H, J 10.1 Hz),
4.25 (m 1H), 3.03-2.87 (in, 3H), 2.73 (m 1H), 35
2.17 (m 1H), 2.00 (m 1H). Y® 2004/063191

PCT/ F12004/ 000011 73 Exanpl e 29.

(S) - 2- Ami no- N-[6 (2- phenyl chr oman- 6-yl oxy) pyri di n- 3-yl

] succi - ) &: 10.09 brslH 8.32 (d, 1H, J 2.4 Hz),
(S)- ZIi\m Del\r@Pc ( 4 (

h |
b S8 ¢4 G ‘é\,c& Sk el Chr oo 6 ) AR d
9{?@%{)}, g%rﬁoggfnﬂ pi aP@leﬁjl 6185 6‘86Z{ferKy|fi €2 o318, LTGO(OZHz)l 4.07 (m,
13)@9@{;@ Hy), BJt—- (,nepl %q P2t 21708, 1) R !08 (m,

%k_,?tlegg (RU1IgX I oRr(BeBYISH)soni pecotic acid with
2-tert but oxycar bonyl am no- succinic acid

l-tert-butyl ester. 10 a)
(S) - 2b} ESyt4-Buriinocscldr Qephghyiimonant-yloxypyprEndvicartamayl]-

g BI ox¥ % Om%e;yl ] succi .nam c Sm d tert-butyl ester
1H), %ﬁa\mdmoamw MB0D) b 54 fi.dFL. I 58 Fanss Pt 18 828,90
%%-734358( " 2?@) 738794 (] 2EBH 29783 H(ekiiy), 8, (HRAPIBA 9.0 H),

k-0 () 382551 (L, ) 30 W £l G Wy ) g5 278 (. 160,

6 72140 (m 13193208-2.026H, 1H).36 (s, 6H). b)
%gé(ig% 0- N-[ 6- ?2 plﬁ)gnyl chr oman- 6-yl oxy) pyri di n- 3-yl
] succinam ¢ acid Hydrochloride 'H NVR (400 MHz;

d6- DVGQansile 28, 7 (bs, 1H), 10.52 (s, 1H), 8.36-8.32

" 1) Dot s Gopd gl 0 e i
1H, J 10.0 Hz), 4.27 (m 1H), 307293(m 3H), 2.72
(m 1@9 gngﬁo.m)e (2 é]'f@n 1&% yriRbR P/ Budlnaif acid

6 h d 3
xé@rmté/as dq%gr[ab@@zmeﬁ 1312%‘&5 ’{ e’ﬁ@g ' n( l%gc}man -6-
?@})@?ﬁ’cﬂﬁé E)@{l@ ROAO IFERGIle MRENyd BEberedacing N-(ters-butoxy-
mqﬂyl)gqgen{pg%/ﬂml gxﬁ@?gggg&%bu&%&g% ng%u% %sﬁ Errélclél 4-tert-

agitpl esds. added. The m xture was stirred at room
tenperature for eight days. Methanol was evaporated

and the residue was dissol ved
a) (S)-3-tert-Butoxycarbonylamino-N-[6- -(2-phenylchroman-6-yloxy)pyridin-

3-yl]succinamic acid terz-butyl ester

'H-NMR (400 MHz; ds-DMSO) &: 10.12 (s, 1H), 8.31 (d, 1H, J 2.4 Hz), 8.02
(dd, 1H, J 8.9, 2.4 Hz), 7.46-7.39 (m, 5H), 7.34 (d, 1H,J 7.1 Hz), 6.94 (d, 1H, J 8.9
Hz), 6.87-6.84 (m, 3H), 5.12 (d, 1H, J 10.0 Hz), 4.44 (m, 1H), 2.97 (m, 1H), 2.74-
2.65 (m, 2H), 2.50 (m, 1H), 2.16 (m, 1H), 2.00 (m, 1H), 1.38 (s, 18H).

b) (S)-3-Amino-N—[6-(2—phenylchroman—6—yloxy)pyrid'm-3—y1] succinamic acid
Hydrochloride

'H-NMR (400 MHz; ds-DMSO) &: 10.83 (s, 1H), 8.41 (bs, 3H), 8.36 (d, 1H,J
2.4 Hz), 8.03 (dd, 1H, J 8.9, 2.4 Hz), 7.47-7.32 (m, 5H), 7.00 (d, 1H, J 8.9 Hz), 6.88-
6.85 (m, 3H), 5.12 (d, 1H, J 10.1 Hz), 4.25 (m, 1H), 3.03-2.87 (m, 3H), 2.73 (m, 1H),
2.17 (m, 1H), 2.00 (m, 1H).
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in ethyl acetate. The organic |ayer was washed wth
saturated NaHCO3-solution, dried wth Na2SO4 and

Woaypitied to yiel d 4-chl oromet hyl benzoi c aciP&THEFHyPON

ester. 35 '"H NWR (300 Mz, d6-DVMSO) S: 3.86 (s, 3H),
4.84 (s, 2H), 7.59 (d, 2H, J . 8.2 Hz), 7.97 (d, 2H, J
8.2 Hz). WD 2004/ 063191 PCT7812004/ 000011 74 b)

4- (4- Met hyl pi perazi n- 1-yl net hyl ) benzoi ¢ aci d net hyl
ester 4- Cnl or onet hyl benzoi ¢ acid nethyl ester (1.66

#@MQ' perazine (1.8 g) 5 and sodium i odi de
(O 6 WET € d |nt ace 3. ESRGhic ABid
m xt (ﬁ)&\ﬁé%mg é’]l@d 4” %&ﬁ%}ﬁ g 1“ be?gu '
1- met hyl pi per azi ne (O 9 g) and sodiumiodide (0.34 g)

\g/(e)r © @055 A0 Al | £huhdE bt Bt PRk -yHishesingmiatacid
mmmmcp@remqqﬁm‘tgf@r ms:g:pﬁeqa%f ﬁs ;;31 8- lﬂ(2-
HEmaRs- Y iftél3 ihew Mag9 )&&b réplacing

oBEm

Négﬂmu%ﬁ:;bgw%ﬁ;@ﬁcaﬁa a@@éﬁﬂ}f&)‘@% 7 AN Xg?grsb% hyiaRfino-

Sﬁc c%fdhﬂert-l% stegl N- | -yl et hyl)benzoic acid

yl ester. 1H NMR (300 MHz, d6-DMSO) S: 2.18 (s,
3H) 2.37 (bs, 8H), 3.53 (s, 2H), 384(5@, 3H), 7.44 .
(d, Zhl(Sy-ger z.Buaa)xycaﬁtb&iylmmno-mEp -(3-pBerylehrgman§-yloxy)pyridin-

%I:ﬁ]%lscaj t ofac4% eé%ﬂ%igégt&l per azi n-1 -yl met hyl ) benzoi c

Vet h)}E‘PNDﬁ?-&mOrMH-zyﬂﬁEM@@) el W) 6. 4.8 20eniiD) dsteld 1
463,51 250h 8] Bg A (£aet 2lse: FBRE g4 @ 1) T BOGLAY6.86-6.84

(b, 1550 5,126, 15.8H0R) s dcpoHen. 120, £ Va1 2eide R gt 26, 261

d i ethyl ot ghds NIZRI)( BG6 (s, KH), d6- DVBO
dRB7R T b SR LR, L 3, 62 S ‘ s
(bs, 2H), 7.77 20 (d, 2H, J 7.5 Hz), 8.00 (d, 2H,

8.1 s)e)Aﬁn{ocwwst(nmhpnﬂehmman-@ywmm«}m)%@H%acelal‘mc acid
aci d

i‘i??figﬂ%‘%ﬁiﬁﬂ L et o6l G

ﬂé?ﬁzof}il' Hﬁa?% }g 0), S44- #%QC{H] 6@1)9@99 (cmlﬂ 013, ’Zle)I16 87 6.85 (m,

o, ibﬂduiEdJﬂ@ﬁ 37 Mk PR oSS e L T 9.18 (o

?hhf H:)ool into roomtenperature and the pH was
ed to 6 With 2 MHC. The sol vent was evapor at ed
and the reS| due was dried under vacuum The residue

cont agr 6l- net hyI pi per azi n- 1- yI nmet hyl ) benzoi ¢ acid
and 3?, e S o> D91} -4 gethyl-
puri f cka‘ﬁ)‘.{) ﬂH%IOP |g43na\ﬁa§ %byfnconpgu}nd(was Y
?gfemmdll}dmbthymbm%ml NMVR (400 I\/Hz d6- DMSO) 8: 2.27
3H) 2.44 (bs, 2H), 318395(m 8H), 7.41 (d,

2H, J 8.0 Hz), 7.89 (d, 2H J 8 1 Hz).
a) 4-Chloromethylbenzoic acid methyl éster

4-Chloromethylbenzoic acid (2.0 g) was dissolved in 300 ml of methanol and
0.5 m! concentrated sulphuric acid was added. The mixture was stirred at room
temperature for eight days. Methanol was evaporated and the residue was dissolved
in ethyl acetate. The organic layer was washed with saturated NaHCOj3-solution,
dried with Na,SO, and evaporated to yield 4-ch1_oromethy1benzmc acid methyl ester.

'H NMR (300 MHz, ds-DMSO) &: 3.86 (s, 3H), 4.84 (s, 2H), 7.59 (d, 2H, J
8.2 Hz), 7.97 (d, 2H, J 8.2 Hz).
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6-[ 2- (4-fl uorophenyl)chroman-6-yl oxy] pyri di n-3-yl;

wo deAesihyl - 35 pi perazin- | -yl et hyl ) benzamCaerixi/000011
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4- (4- Met hyl pi perazi n-1-yl net hyl ) benzoic acid (ca 0.19

g), 6-[2-(4-fluoro- 74

phenyl ) - chr oman- 6- yl oxy] pyri di n-3-yl am ne (0.18 g) and

1- (3-di net hyl am no- propyl)-3-ethyl carbodiimde

hydrochl oride (0.12 g) were added into dichl oronethane

12 m). The m xture was stlr ed at r rature
Snd b drtMrbuptpergine ¥ metns) e R S BFY] e
-yl met hyl ) - benzoic acid (ca 0.11 g) and

1- (3-di net hyl [ 3-et r

nydir odrbBeTaRe et B Y oo PRy azine (1.8 9

s tddiuBbiofide (AgWig) wereadddad e peetonsA(58m i ihe reaction mixture

di chl.or re g

Mﬁ‘é%’éfe&gfé&@(gg(g% “iﬁsa(i@@% g%lgfgg[ \/v%\zgsh1 e@t‘gfjact ed ovc\lnu%n% todide

(.84 oy manerdded end afftrestlpmnwlmhhtl@/mé 1 Yehpers @ho6yC A 1rafion

%S;%"?g&% éﬁggg%ﬁoggggéf%@ e%J%%tral%gl% Thé‘gnﬁﬁltc@{lpﬁltered and

Dedtbnd Rmé 4vipovmed phiengkilobmasdiss@ved mafhyl acetate and washed with

ridi I

é,,ya terpy qﬂm 50 %‘?ébwﬁﬁ(té &P\%RH E%ESG a@& b{iapbrétw?& S;ﬁlmh)&%)ﬁﬂfﬂy@

pipktaAnAtylfmethyDHpnzot: add methyd egter. JHIGMRHSO0 m}l -BHISO) &:
d J &1 1), 7.91 (4,

(d]ug,g(ﬁﬁi)’%?g’,% %ﬁsglzg()s (41’-1(13) ™ & %}5’4&(4&3( 2 H) | » 7

@M0 §3HAH), 6.98 (d, 1H, J 8.8 Hz), 7.19-7.27 (m

2H) , 743754(m 15 4H), 7.92 (d, 2H, J 8.2 Hz),

'8 18 1313“ ?fél 84115!63&}’@(13%12@) ]gg_[léi)’ne%hylfbenzgic amd‘lngthyl ester 4-(4-

hbﬂat@y MLﬂhfeﬂTW)lbeﬁzqnt aoiy peyinyil estar way dissaleed inaadnd acetate
aCI d,.&ng(_‘gé}; 35?@‘ ﬁ{ﬁqg{lonn@n 03 Sadtiorya ﬁ%ftgfg \Qaseﬁtﬂ'}eﬁrfbflﬁ hour

Succl ni c acl [
o bmpnamm{smtmmm@dmhm it sttt gy iy KR (300

ﬁ@fz\ﬂgg%ﬁgb}ﬁ 2984, S22 80l RE) 98D BRY 6246, 26D, 7.77

action mxture and it was
s(ﬂLZHeéWaitHZb&@Pt(ér%férJaﬁ UEB)for 3 hours. Water was
added and the 25 m xture was filtered. The precipitate
was collected and treate net hanol, and filtered

agai n. OFhE-Methvappsraziprk Vlé‘?eéﬁﬂg’gl%q}g%ﬁdat ed to dryness

to yield N-[6-(2-

ﬂr,\‘,?{”{'él R bt 'nﬁi}égx%r i g[nzf%ch?l  BRSR el eskd (1.25

1§ waBdiRsblyet] in Pefassiu, de)glde-gle@n_anpbgplu 1qn|1 (0 P38 ggoH 40 5 ml

6":%%138()@ 6W(7ate€’%% &é"‘nﬂgms a@de%ehx1(1Qh% éshjbtuf]e Wadrefdxed for 1 hour. The

1idpction maXHurn wqq-q)llowgd 1Q ggolggtO(rﬁPthpbnperza & a%qﬁhe Iaﬁ? w(amtuned to

26 Qft{ 3 ¥ BH1) The solvent was evaporated and the residue was dried under
vacuum. The residue contained 4-(4-methylpiperazin-1-ylmethyl)benzoic acid and
inorganic salts. It was used further without purification and the yield of title
compound was assumed to be 100%. 'H NMR (400 MHz, d-DMSO) &: 2.27 (s, 3H),
2.44 (bs, 2H), 3.18-3.95 (m, 8H), 7.41 (d, 2H, J 8.0 Hz), 7.89 (d, 2H, J 8.1 Hz).

d) N- {6-[2-(4-fluorophenyl)chroman-6-yloxy]pyridin-3 -yl}-4-(4-methyl-
piperazin-1-ylmethyl)benzamide
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2- Chl or 0=N-[ 6- ( 2- phenyl chr oman- 6- yl oxy) pyri di n- 3-yl ]

- WO ageiedtidtle 35 To a cool ed sol uti on of PCT/F12004/000011
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5- am no- 2- ( 2- phenyl chr oman- 6- yl oxy) - pyri di ne (500 nyg)
in 7.5 mM of nethylene chloride was added tri et hyl
anmine (437 |) and WO 20114/ 14%3191 PCT/ F120414/ 00( 1011
76 chloracetyl chloride (163 |). The reaction m xture
was stirred at roomtenperature for 3 hours and

q uencn@dwmhﬁp@eﬁm ppmfthynweezmc Wéiddca 0.49 g, 6aE2s(4-fluoro-

| &zq'wbﬁbg%a%ggﬁ SRS e FFLEH B Rk e e

3agthyglcarbbéiimide hydrochlonide (0 12 g) were added into dichloromethane

@Izc hb OF e Dt e GRERY b BRARRRe AL X a8 hellbndrEs-(4-

umm chronmat o

mM@lnﬁ%lnthm&yl) bﬁnzwstahyil éﬁ 8.1 1) @pd did3 é%maﬁ%lyl -amino-

§11 ggﬂ gdetﬂ%_'hwghlﬁﬂ% hﬁﬁd )46%&%9@ ddded. Stith was

. 7, 8
qondipued a(ightlogﬂ) h(BlI'@ W ?tﬂr orcgn%f‘]nqqf wer% a@%d(sa.r@§rgamc
&m w§t€9 ha'éeél'@el(e ardted. Wattr i)ﬁase Zbﬁhs]exhlzétc:d WJth?dlc(}ﬂoro&H)hane

Illﬁ Pr u@tzmis(@qul yf%lslg[%l é&qpé}%mg dlc%lorometh(a%
1etHadol((@: 1) lasan ehbﬁtmlgvﬂNdms{ﬁ -(@-fuoraptiepyDétapmas-6yylpxy]-

RS 4 R RO BB S DerpAlRad " AGRHR B0BMEL, o,
DMS\@] &hir. Yr 08 &my 152, b&r?ﬂdu(mz 13- b € 3HD.i %28 (hst 8H), 2.68-
i 2591a 58 mnglzoro nyh | IR, @Hyj @nyi@mqu@ss «,

m 1o
gﬁo&wﬁw@ﬁa s>1 NGRS (G d6h aﬁ'é%sbﬂém 3H).74%7-54 (m,
7932@92Hd1 slzﬂiz)Jsaszddl-m J 287,82 Hdy] 8. 48H4, JHDT 7.7 Fz)310.31
(m 2H), 725720(m 2H), 6.97 (d,
HJ88|—Iz) 6.88-6.84 (m 3H), 5.12 (dd, 1H, J
1. 90 10.2 Hz), 4.27 (s, 2H), 2.98-2.92 (m 1H),
2.76-2.69 1I—I) 2.18-2.13 (m 1H), 2.01-1.96 (m
1H), §a rly using the sane procedure as
descr NH6e(2 tiengichroman-teilosy pyrdi -yPsuccinamic acid
phenyl chrom an 6 yI oxy) pyri di n-3-yl ] acetam de but
repl aC|

phenyf @P%WIBWP&W?WPWIHQ -Boape (xpmBlsriSA (370 mg) and

Q%Jch% Acid (Y31 p@eﬁ&&ﬁssmwcume dichlsbmethiane E6ant)| B(L-Bimethyl-
there ca

empoprqrr e GpreaRy TR (345 e s giteding g eacton

@ﬁﬁﬁl@e’hﬂﬂlﬁt wag Stirred at room temperature for 3 hours. Water was added and the

Hx?o{/v% éttér?d [ %laé Breclé)%g{gz%ﬁ%ﬁ@t%@ LR RBatE Wi e th il land
{Eﬁtefeﬁ-aQ&pS Tihic hathanobifidirate yeh evaherated i @qus iy vietd N=[8-(2-
45 succinamic acid. 'H NMR (400 MHz, d¢-

i ’E%";@ﬁ%é ?bf ﬁi}%’?ﬁ?ﬁﬁzyﬁchfﬁ”ﬁmﬁ FL980), BO1 (L T2 e,

2.4 Hz), 7.46-7.32 (m, SH), 6.93 (d, 1H, J 8.8 Hz), 6.86-6.84 (m, 3H), 5.11 (d, 1H, J
8.6 Hz), 2.96 (m, 1H), 2.70 (m, 1H), 2.56-2.52 (m, 4H), 2.16 (m, 1H), 2.00 (m, 1H).

Example 32.
2-Chloro-N-[6-(2-phenylchroman-6-yloxy)pyridin-3-yl]acetamide

To a cooled solution of 5-amino-2-(2-phenylchroman-6-yloxy)-pyridine (500
mg) in 7.5 ml of methylene chloride was added triethyl amine (437 pl) and
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-l }Hhce?%?n@e(m 380, 2. fs.8

yl'} acetam de, 30 2-chloro-N

{6-[2-(2,5-di fluorophenyl)chroman-6-yl oxy] - pyri di n- 3-
WW}()}Mlmt)am de 2-chl or o- N PCT/F12004/000011

{6-[2-(2,6-difluorophenyl)chroman-6-yl oxy] - pyri di n- 3-

yl) acetam.de, 2-chloro-N

{6-[2-(3, 4-di fl uorophenyl) chf®man- 6-yl oxy] - pyri di n- 3-

35 yl} acetam de, WD 2004/ 063191 PCT/ F120114/ 000011

77 2-chloro-N

%i)%rgcetélf'ch?orzﬂé lgg gﬁphﬁ@i@a}t‘?&}f RiBGrebrasl stixiell -appoioindl temprature

fbﬁ3 bpugscrndrquepelso dhsonit ;ﬂ%’%b‘?fy‘f’ﬁté’h g AR o
é%( TI |v}1tlﬁl_ﬁl%§6@1€rﬂ%hlo51de The combined orgamc layers were dried with

chl or q- r ]
RS et i bR BB PR e 8GR it
ﬁﬁa&&mﬁﬁie@\hwmf&dfﬂymmhmmmnlsmgyl|089(91_|ettpyip1 o

iheshi Al 8l -DMSO)6 10.4 (s, 1H),
ey shf 38l Snafit © @0 lMHz d(, g
lgs@{y@mmd 2. 7Hz) 8. 03y (2:15:10115101 5 88t T 452 fm, 5, 6 %7, 18,3

£5 5006 831 490h 10?5 3DRfi@ARETS. i@h'()qnﬁﬂ)r a-291 (908, RTLZ92
M%)Xl@i%%o{énmﬁb@h@n%ﬂ?éﬁ, SR 021935 1r i di - 3

yl} acetam de, 2-chloro-N
gSeE ga-fcgiggrro?”? p[]%g(?ﬁ q%?cr)p gg{)l)germ%-%] ylg)\(y]p%an% yl}hcetamlde
8s B@ta{rﬁd%ﬂ% tRB 8¢ pobedum@as Gesgtibed/dbqyyford- nhl@:qrM[G -(2-

t ya -
poawgre i PoP PR BHENT P FRRERE AR
pheiylcromby-6aglet Ppiritdine By Glangno-2 E(G-ﬂqprophenylchroman
S IS rigficP BRI UGt Sy DviD) BY 16,90 18Dy8.9 (8, 14, 7 2.7
P 8. 02 Gl ST 27, BTk 2R G (. s 135 o (o HHY.697 (& 1H,
;‘%‘%{ﬁ%}}% 88- 84((1311 81;1()) 5.12 ﬁ.ciid 1H, J 1.90, 10.2 Hz), 4.27 (s, 2H), 2.98-2.92

S, ﬁ?{)"%‘f Cod/ PPy i di n-3

2- chl or o- N-[6 (4- oxo- 2- phenyl chr oman- 7-yl oxy) pyri di n- 3
yl ] acet

2 chI §|“83R-F13{ Bsing tf}f?eﬁaﬁﬁprgrcegg X peﬁmbe] 3bove for ’7-chl?rg)-(])\/f-[6 -(2-
?ﬁéﬂ yithrofranyd-ylar giparidined-yljacetamide but replacmg 5-amino-2-(2-

chhor 8-t af gt @i-3-ylamine-derivative

fhg}}}aaggmgméa %’ @’?‘gyrl B? gﬂb{/&lb] a% de”
listed in Example 18, there can be obtained:

2-chloro-N-{6-[2-(3- ﬂuorophenyl)chroman-6—yloxy]-pyrldin-3-yl}acetamide,

2-chloro-N-{6-[2-(2-fluorophenyl)chroman-6-yloxy] -pyridin-3-yl}acetamide,

2-chloro-N- {6-[2-(2,3-difluorophenyl)chroman-6-yloxy] -pyridin-3-
yl}acetamide,

2-chloro-N- {6-[2-(2,4-diﬂuorophenyl)chroman—6-y10xy] -pyndin-3-
yl}acetamide,

2-chloro-N- {6-[2-(2,5—diﬂuorophenyl)chroman—6-yloxy] -pyridin-3-
yl}acetamide,

2-chloro-N-{6-[2-(2, 6-difluorophenyl)chroman-6-yloxy}-pyridin-3-

yl}acetamide,

2-chloro-N-{6-[2-(3,4- d1ﬂuoropheny1)chroman— 6-yloxy]-pyridin-3-
yl}acetamide,
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2-chl oro- N-[ 6-(6-phenyl -5, 6, 7, 8-t et rahydr onapht hal en- 2

WO 2H@e39pyri di n-3- yl] acetani de, PCT/F12004/000011

2-chl or o- N-[ 6- ( 5- oxo0- 6- phenyl -5, 6, 7, 8- tetrahydronaphth
al en-2-yl oxy) pyridin- 3-yl]acetam de

2-chl or o- N-[ 6- ( 2- phenyl - 2, 37di hydr obenzo |

1, 4] oxat hi i n-6-yl oxy) pyridi n-3- 30 yl]acetam de,

2-chl oro- N

{6-[3 cﬁ}%ré I 0 primesutl fhiephigayh chrothancgjybaeil iynid8-34 )

acetam d
yliawfmdé N- [ 6- ( 3- phenyl chr oman- 7- yI oxy) pyri di n- 33/
acet aughibeoe-N- {6-[2-(2-trifluoromethylphenyl)chroman- -yloxy]-pyridin-3-
% chI or 0- N-[ 6- (4- oxo- 2- phenyl chr onen- 6- yl oxy) pyri di n-3
YU 9t ani de,
2 chb-@hinrdWN-66-{ 2(bhifinarpmethnipbeyyskroman-o-yiqyykpyyigin-3-
ﬁcet anifge, 35 respectively. WD 211114/063191
y 04/ 000011 78 Exah} pl e 33.
T

2- Am’lwbldm-[I‘G{Q 52 Fhehlpra- ARSI MR OT YRy By in-3-

&t ) o
?ar%lz zrgz%lcg)-[]\% {g %2 Q@ cﬂ%lrgrl)h%gmcr}iroﬁ}:(n 8)8%2)8% rplyﬂﬂﬂf PyYiat&afide,
2t Chh oshorbEN-66-(2- (Mhlmyépmnyimomalyﬁfﬂ%ﬁm3Ql};?P?t&’@lde
et an n 4S o in-3-
acet grﬁ%‘&f’% {ag%é m (ﬂ&gg t | %O%Ah%xﬁﬁr ﬁ\]/\lg)scn? ef3l uxed

yiQeetdmidair s. Af ter coollng |nto roomtenperature, the

ev ZS? e @ﬁ’é&[%@%?glﬁ gﬁ&&ﬁﬁuﬁ%ﬂ 16 pirtd-0-yipmctamide,

S: 1Q-d0ore-N-<6-[2+-etly/Iphenylchropan-p- émg,y] 9@1?1\/5 g%lmlde

1H . 1 - 3- 1H J
& ‘?’]&8 X7 8{§6[bl2()3 mgth&iyﬁ'i)ﬁeﬁ%)%m??? yfﬁf" ]?@2(120 10.1

yﬂza)cetam@ez(s 2H), 3.00-2.92 (m 1H), 2.76-2.70 (m

1H), 22cm8m2N{é(BMemm2-pﬁe@mhtoxﬁau -6ryloxypipyridist il Jagetamide,

there 0 ped. 20M6%Y)-pyridjn- -yl]acetamlde
e LAl

g gg édlzlh?r]o'_b\l i 2(% o?co'—'ﬁ}zahergrl&? orn 8l - y)pyhdiln 'Bryl:ﬁac&ahﬁda

8.8 Hzphlosa—ydﬁ (é—rsqhylnﬂ‘ 03111)2-13153“1’? gfn- q.P’aP‘“&%Ef“%m io 1
°m§’19 (s, 2H) 3.00-2.92 (m 1H), 2.76 20 2.70 (m

2 o mmzy%‘é TR R usoly R aibin-6loxypyridin 3-

1 a/%z hg-otl{s\%?fn&wp 20V § B8Rty Ao RRpBHRA - Ol )pifridae 8-

yl]acetamide,
2-chloro-N-[6-(5-0x0-6-phenyl-5,6,7,8- tetrahydronaphthalen- -yloxy)pyridin-

3-yl}acetamide
2-chloro-N-[6-(2-phenyl-2,3-dihydrobenzo[1 ,4]oxathiin-6-yloxy)pyridin-3-
ylJacetamide,
2-chloro-N-{6-[3-(3-fluorophenyl)chroman- -7-yloxy]pyridin-3-yl}acetamide,
2-chloro-N-[6- -(3-phenylchroman-7-yloxy)pyridin-3 -yl]acetamide,
2-chloro-N—[6-(4-oxo-2-phenylch:omen—6-yloxy)pyridin-3-y1]acetamide,
2—chloro-N-[6-(2-phenylindan-S—y]oxy)pyridin-S-yl]acetamide,

respectively.
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25 was di ssolved in nethanol (100 m) and 10 %
pal | adi um on charcoal (125 ng) was added. Starting

wonenedl! was hydrogenated for 5 hours at roonPCT/FI2004/600011

tenperature to give 2-

~am no- N-[ 6- (2- phenyl chronan-_6-yl oxy) pyri di n-3-yl ] acet a

m de. ‘The product was i sol dtBed as its hydrochl oride
salt 1H NMR (400 MHz; d6-DMBO) 6: 10.7 (s, 1H), 8.35
1H, J 2.6 Hz), 8.17 (bs, 3H), 8.01 (dd, 1H, J 2.6,

sgll%,)_a%ﬂrl?sz(m 5H), 30 7.00 (d, 1H, J 8.9 Hz),
6. 89 ,

O Ty Do ooy et
(m 1H), 2.20-2.15 (m 1H), 2.05-1.94 (m 1H).

Siml rI r S ' d

Cov 1 29 el BitaRy IRt o SRS, Mlscotamics

-acetam de WO 2004/ 063191 PCT/ F12004/ 000011 79 ' H NMR
400 i dtltnidk (300

( ‘M’%}frg @%&y&éﬂaz z(r§6 y py%dﬁﬁﬂy@]ac la-inl_aé ( rng)d

sBdﬁﬁn 72149 (445 mgHn apemu;ﬂel\gere ﬁlx%;l{ea%u%m regluxe

fE& h’(')'é)s’ A@teﬁ@ocﬁm%ﬁn&r?oo& m aﬂ.ﬂe (tlﬁhiregdﬂrdm n]uﬂuﬂﬂavaslﬁjte@ed

@dﬁhe ﬁltgaje ﬁ:§ e'iqqf)ratg? Ebthﬁ éog?ﬂi&% MSO) o

Hp@p(& 134 J 2\ Hz), 803(dd lI-I 127 8.8 Hz), 7.47- 733(m 5H),
o)’

e @&(@ﬂgﬁ;}yépz? %?%8@% (¥ ¥i{§/’y5;1%fd iz, Ybho: 0.1 Ha), 407 G,

9}, BN 92 f(m, 1H), 2.76-2.70 (m, 1H), 2.19-2 14 (m 1H) 2 O._ 1 97 (m, 1H).

2-Chl or 0~ N-[ 6- ( 2- phenyl chr oman- 6- yl oxy) - pyridin-3-yl]-

acetarnide (500 ng) in acetonitrile was added

pot asSimitartyghererveaseobtarsl: ny) and 1- phenyl pi per azi ne
(213 .d). The mixture was stirred at room tenperature.

Vat dded to_th t
ext (re;%ragzlovﬁ't{ﬁe T(égﬂw&%gﬁg‘#ggnq@ma )éll%g{ ﬁ-pﬁ r act};fv\/za(\!@gmlde
%E'}@MR @00 MERTADBISO): Od.liqk 188 830r(df 13847 I‘-}ly Ko 53 (dd, 1H,
ronae usi 0 a I i
37 A8 A 7 SRR T B ene, 0% 4, ¢ 9B hane.ss
S, 3PS 5.02 (B, P22, Oﬁ-lrﬂi@nﬁ'loﬁl(béﬁl‘@zﬁﬁot« % (mcHDagi 70
I 4 I d [t "H NWR
?%@Raw%ﬁ"dig%ed‘é‘i?“ g L g ST
2.1, 91Hz)746728(m7|—|) 709696(m7|—|)

512 s %-y1d dﬂ-lﬁc’iﬁ}ﬁm
o 0l 3ttty oaens
233 2.20 (m 1H), 20 2.13-2.00 (m 1H . Exanple 35.

2- ( 4- %MMBW—[E €x- @Kéﬂj&cﬁroman-&yloxy)pyndm— -yl]acetamlde (500 mg)
was dlSSO{VEd g.r%rrféﬁl i ﬁ%{)%nanés 1 b0 3h Rhdcodl (125 mg) was
added. Starting material was hydrogenated for 5 hours at room temperature to give 2-
amino-N-[6-(2-phenylchroman—6-yloxy)pyridin—3—yl] acetamide. The product was
isolated as its hydrochloride salt. 'H-NMR (400 MHz; de-DMSO) &: 10.7 (s, 1H),
8.35 (d, 1H, J 2.6 Hz), 8.17 (bs, 3H), 8.01 (dd, 1H, J 2.6, 8.9 Hz), 7.47-7.32 (m, 5H),
7.00 (d, 1H, J 8.9 Hz), 6.89-6.86 (m, 3H), 5.12 (dd, 1H, J 1.90, 10.1 Hz), 3.79 (q, 2H,
J 5.6 Hz), 3.01-2.92 (m, 1H), 2.74-2.70 (m, 1H), 2.20-2.15 (m, 1H), 2.05-1.94 (m,
1H).

Similarly there was obtained:

2-Amino-N- {6-[2-(4—ﬂuorophenyl)chroman—6-yloxy]-pyridin-3-yl} -acetamide
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acetarni de 25 To a sol ution of
2-chl or o- N-[ 6- (2- phenyl chronan- 6-yl oxy) pyri din

]-
WO atH{ad19e (200 ng) in acetonitrile was added Pﬁaflﬂgg'i”ﬂ?ﬁ"”

carbonate (133 ng) and 1- nethyl pi perazine (62 1). The
m xture was stirred at roomtenperature. Water was
added to the reaction m xt u? Sol uti on was extracted

wi t h di chl oronet hane. Organic 30 extract was dried and
evapor at ed.

N- [ 6igf ARa@Yd SO GRDMSY) 6x¥0.Bs,i 1d)n8.36 (d.JLFRJ 2.7 Hz), 8.21

BTG DA an sty o

111101 g.9(Kz), 6188-6.85 @B, TH), 54K (dd, 11,7 +D§ 10@1@@ d JJS.7
H,Zzl%)z 9% ?é (&t leﬂz . glg?(i'rgm%, 2}55%47 1f1‘2 }499 169,2.0H1.9 (&1 aH).

2.0, 10.0
395(s 2H) 3.68-3.42 (m 4H), 3.42-3.18 (m
4H) 12391 (m 1H) 35 2.81 (s, 3H), 2.80-2.73 (m

1

o L0M- ﬂét@slih@y AN g@éﬁ&-g}@n%qyﬁ%gazm-l-

ZePhenyl chr oman- 6-yl oxy) pyndi n- 3-yl ] - 2- pi perazin
yy?(ge%“{]aget am de To a solution of

2- Chl oro- N-[ 6- ( 2- phenyl chr oman- 6- yl ox W\éy“ di n-
yl ) acet @sdiettor( AEOChipro-Na[ a@ephny ¥ Oau)jgﬁndm- -yi]-

Pot Sapids SBhER000 Q@%&lﬁﬁé%agfaadea%tas%rdf@émrm@&azn@@nd -

re was stirred at roomte
ﬂﬁaﬁﬁplpevum&a(@aé g}t The max tareawas sHRred; 3 FoRt e“?%? 33\15 oWﬁg

agﬁt g;c gcé%t)ﬁ nﬁk&l?é Qb RIRh PR extralled aihdichtéroamthanasOrganic
evapor at ed

eXitra bt as M@dmpmﬁd@ryﬂW”%Meﬁ by column chromatography
&Pg idO/;]% né&h@io@ﬁf(ﬂé]ﬂﬁme&rabib hﬁﬁxﬁlélaamdﬁf [uss(g-m@oylah@@m@séo
ﬂoxmcpyrld(’rk%Y%(A*Qﬁ?}?%i‘ﬂ“ailﬁ W‘-’F‘E\zi@a%?t%ﬁam )
dihvdréchiBrife sdtz (NMFL'(SOD MBIz, dzl ggqyﬂ) & 5519 (b, LHDH8 25 éd,glﬂ J
:[5 9, 1%738595%8 @3%27 gég]?% m)Lbl12dad, A1 J 219) 918 Hz), 4.32
(sm)lH),H)’B 242@1;1281115 255 igm, 1§),073§(r1“297%%ﬂ Eq #3525 (@, 1),

%}E;pé(ﬁ )2Nbrpholln4yl N[
? (eny chr oman- 6-yl oxy) pyridin-3 -yl] acetam de
To a soI ution of

2- chl pyompid $5.(2- phenyl chr onan- 6-yl oxy) - pyri di n-3-yl ] -
acet a t (050 &inl3L
car boAdt i\dgtgé@lq%%ﬂaﬁz@'[ﬁg?%ﬁo{’?ﬁ ERES %ﬁgflx%ﬁ -
Retdide wWas stirred at roomtenperature. Water was

added to the reaction m xture. Solution was extract ed
w th ethyl acetate. Organic_extract %q % 3 -
evapofatasdlution of 2-chloro-N-[6-(2-phenylchroman-6-yloxy)pyridin- 3-y

acel}/gm%b@m‘é) Y ad¥tdrBirii @ whé adied ot asimnm Gatydnasey(133 mg) and 1-
methylpiperazine (62 pl). The mixture was stirred at room temperature. Water was
added to the reaction mixture. Solution was extracted with dichloromethane. Organic
extract was dried and evaporated. N-[6- -(2-Phenylchroman-6- -yloxy)pyridin-3-ylI]-2-
(4-methylpiperazin-1 -yl)acetamide was isolated as its dihydrochloride salt. "H-NMR
(300 MHz; dg-DMSO) &: 10.7 (s, 1H), 8.38 (d, 1H, J 2.7 Hz), 8.04 (dd, 1H,J 2.7,8.8
Hz), 7.47-7.31 (m, 5H), 6.99 (d, 1H, J 8.8 Hz), 6.88-6.85 (m, 3H), 5.12 (dd, 1H, J
2.0, 10.0 Hz), 3.95 (s, 2H), 3.68-3.42 (m, 4H), 342318(m 4H), 2.97-2.91 (m, 1H),
2.81 (s, 3H), 2.80-2.73 (m, 1H), 2.25-2.10 (m, 1H), 2.10-1.96 (m, 1H).
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pyridin-3-yl]-acetam de was isolated as its
hydrochl oride salt. '"H NWVR (400 MHz; d6-DVMSO) b: 11.1

WQ 20046§1918 38 (d, 1H, J 2.7 Hz), 8.03 (dd, 1HPCI/FR094/000011

8.9 Hz), 7.47 25 7.32 (m 5H), 7.01 (d, 1H J 8.9 Hz),
6.89-6.85 (m 3H), 5.12 (dd,_ 1H J 1.9, 10.0 Hz),
4.23 (s, 2H), 4.02-3.76 (m &H), 3.55-3.20 (m 4H),
3.00-2.92 (m 1H), 2.75- 2.69 (m 1H), 2.19-2.15 (m .
1H), 2.03-1.98 (m 1H). Exanple 38. 30

N-[6I§,2ﬁ,ﬁ>E@ gl chr oman- 6-yl oxy) pyri di n-3-yl]-2-thionorp
hol i n t.am de T [

2. chif¥ 6 P[hgny %"BW&H)?I’@%@H@J]M% -3= yﬂﬁ )}))lp%?izrlfldll Yl acetamlﬁle
- acetamde (200 ng) in acetonitrile was added

?gg assi um cgr bgp?@ﬂc(rg,ﬁ[m Pﬁé]%lch?oﬁn&:hls

ure was st

at room’t enper

wmemfa\s (200aa8) i ecsbiTHe A RAFEROSSHIE) CSBPNALY &%%sag) and

i@ﬁ# i)% éxgi %?2 h17 REG @R wAsHABH 6t M@n tcmperature Water

151 Pt F1211114/ 000011 81  extract

wjaa atiledrio t}@\,rgmoatr@ature Solution was extracted with dChiloféinethane.
(B!Rgaﬁlc( &tﬁhfmé dA&rJinCHmrbvtﬁpc)fb%&YN [6\(2 iPhEmBelybinap-6-yloxy)pyridin-

onor olln aceram ae S.LS
YA P LA R TR R prl: EnESigpRgiag sy HNMR
g 0 MHk; dd?’DFVI—'SQ)Cﬁ 101, (s)18), 8 38)l, 18, D27 (), 8.981(dg B4, 2 7,8.9

4 5 0
)85'%? gésé ?gibé% ((d”;H f'g I-iﬂ éj&é% g5l 3HTP 59 oAl 11, 5

2.1200.( i¥z), 2593 2 GIXBH)HZ 397@1?2 (o), 2. 72@10 @, [, 2347215 (m,

ﬁﬁ? ‘iaz?g . Exanpl e 39.
*6- henylc roman- 6-yl oxy) pyridin-3-yl]-2-pyrrolid
in-1-yl acetamde 10 To a solution of

2- Chl p&Qinbhid $7.( 2- phenyl chr oman- 6-yl oxy) - pyri di n-3-yl ] -
t { |

car bordremons A S EgrRRrhg Eo S A fieelae
m xture was stl rred at roomtenperature. Water was

dded_t '
\?VI tﬁ gpfﬁﬁﬁ thl%?galgégyéﬁ%nl)’g%:%w% }g“ge)?%{dfi‘&g%@]
aveRaidet (200 mlg) pﬁao(emnmuéwlas edricd petassLI eaxpgnate (133 mg) and

! I}gclflén&?(glnlg'()s lﬁé’%}! gll.tlhq’l' 44 shirrta anooﬁP&hﬁi&zﬁ@reV\Water was added

%ﬂﬁmtloigmlxg@e g;y lgtlon]_\lp;sr é)%l%g%a l(vé}th qyﬁgrl a\';:/%} ef%‘@?mc extract
?ﬁlg%.ing%d J:%é;oéaté’d _Q,-M% otia)4- 17N4[6 (Z-phnylohronfi6-yloX9P
pyndini3yH qqgt)am}_@ was 1(58 at %zqqlts&lnh: O’I'Id% él% %fjgg\/li 4OO]MHZ
%lgl)DM§oa@ 31.06s, 1H), 288 (d,3IHEG-27 en) (&93 @dd) 1H2]J 87, 3.9982), 7.47-
%@Qxy@g 033 A § Pr} 8 80-6:530md 388, 4.1 &N\, 3.9, 10.0

Hz), 4.23 (s, 2H), 4.02-3.76 (m, 4H), 3.55-3.20 (m, 4H), 3.00-2.92 (m, 1H), 2.75-
2.69 (m, 1H), 2.19-2.15 (m, 1H), 2.03-1.98 (m, 1H).

Example 38.
N-[6-(2-Phenylchroman—6-y10xy)pyridin-3-yl]-2-thjomorpholin-4-y1

acetamide

To a solution of 2-.Ch10ro-N-[6-(2-phenylchroman—6-yloxy)-pyridi.n—3-y1]-
acetamide (200 mg) in acetonitrile was added potassium carbonate (133 mg) and
thiomarpholine (63 mg). The mixture was stirred at room temperature. Water was
added to the reaction mixture. Solution was extracted with ethyl acetate. Organic
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2 (2, 5-Dinethyl pyrrolidin-1-yl)-N[6-(2-phenyl chroman-
yl oxy) pyridin-3- yl]acetam de 25 To a sol ution
WOZ”G#P“@PU N- [ 6- (2- phenyl chr oman- 6- yl oxy) - pyr i d’CrT/@”S}'I"]‘"""m
acetam de (200 ng). in acetonitrile was added
pot assi um car bonate (133 ng) and 2, 5-

di net hyl pyrrolidine (81 1) . The mixture was stirred at
roomtenperature. Water was added to the reaction

m xture. Solution was extracted with ethyl acetate. P
ek AR a8 dn@d(hlﬁ(ﬁ@\tapwﬂﬁedjN- 6@(2a?t¢ngl¢hpmnm@u10XYhEyrﬁilﬁﬁu)@ﬂ -

was purifie coI um 00
tl’g@rag}p;gqgméll fa[ farde was 13 FL ed ‘?ts% aRERAYe Hzﬁt I*‘HNI\/IR(4

Ior onet hane % 8/
NEHa DHSORE (308 W B304 0VB0)2 6 H2 K& (0, 1§ 2668 §812)
(e, 6 %916 8h (n2 3?1), ;818(&&)111 119
P S ?’n% Qi 18 P§9
10 HAkH,2 oe(bs.n,zrz)gzss b, 4082 26 29 sy, 148, 95T G,
3.05-2.88 (m 1H), 2.78-2.66 (m 3H), 2.22-2.12 (m
1H) 2.08-1,92 (M 1H), 1.90-1.79 (m 2H), 1.43-1. 34

(d, 6H J 6.1 Hz). 35 WO 2004/063191

PCT I AL g@gﬁl RO hiotan- 65mme3-yl] -2-pyrrolidin-1-yl acetamide
N[6-( henyl chr oman- 6-yl oxy) pyri di n- 3-yl | - 2- pi peri di
n-1-yl acetam de To a solution of

2- Chiy Dsditdir éﬂ-ﬁhmwm@num@mw@mwmhpw@nﬁ -
> G d
S e .
pyrpolidire (bhpl)st he ma wa
dded b mitdife. 86 Bh%s rékﬁf&dﬂé@thﬁ@kh;ﬂ amatwa@rgemc reatraavas
act 1
mae{%?pp%tg rre]b_f?: (Z-Phenﬁ %gro%nz?n)%—y? XY) pync?lnq’,rmag ﬂﬁ’l%hdm-l-
O Eéta{qﬁdepxbw&ﬁt&mme h§drptlbsyifle palt. i Hmamzt (40P MEg2ds-DMSO)
| perin |
i AT EI AT 50 D NRRE vomy g e
9131%0 0S(d, 1) ] 8.8.188, @89 -6184, (my, 331)75. |1|2)(dd g}bg 1% d00Hp), 4.25 (@,
o 7 1HH)J)2.808.65
fg 5 42{%}%‘) gg% &8 QEH 333%(3'66 (i_’d")ZH) 3.06- 7(9rb (@HHE2 (m,
Hﬂ),,ZZB -132(m, 1HH” 10-1.85 mz§H)3 52 3 41 (m 2H)

315290(|n 3H), 2.79-2.67 (m 1H), 2.24-2.12 (m

1H), 2.07-1.92 (m 1H), 1.85-1.33 (m 6H). 15 Exarrple'
42. Example 40,

2- (4- biyg) rsqmmupﬁ 1iti-1 yi1)- AN @- 2 ploaroptiapk- Plelpgrigm-3-
oxy) pyridin-3-y acetam de To a sol ution of
FI@ABIGEN: [ 6- ( 2- phenyl chr oman- 6-yl oxy) - pyri di n-3-yl ] -

20 acetam de (200 ng) in acetonitrile was added

o TSR R Mo i oo}
\Méétamides(200 mg) in acetonitrile was added potassium carbonate (133 mg and 2,5-
dimethylpyrrolidine (81 ul). The mixture was stirred at room temperature. Water was
added to the reaction mixture. Solution was extracted with ethyl acetate. Organic
extract was dried and evaporated. The product was purified by column chromato-
graphy using gradient elution with methanol —dichloromethane (2 %-> 5 %). 'H-
NMR (300 MHz; de-DMSO) &: 9.66 (s, 1H), 8. 35 (d, 1H, J 2.7 Hz), 8.06 (dd, 1H, J
2.7, 8.8 Hz), 7.47-7.32 (m, 5H), 6.93 (d, 1H, J 8. 8 Hz), 6.88-6.84 (m, 3H), 5.12 (dd,
1H, J 2.1, 9.9 Hz), 3.22 (s, 2H), 3.05-2.88 (m, 1H), 2.78-2.66 (m, 3H), 2.22-2.12 (m,
1H), 2.08-1.92 (m, 1H), 1.90-1.79 (m, 2H), 1.43-1.34 (m, 2H), 1.06 (d, 6H, J 6.1 Hz).



added to the reaction m xture. Solution was extracted
wth ethyl acetate. Organic extract was dried and

weyaposawed. Product was purified by col um PCT/FIZ004/000011
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chr omat ogr aphy using 10% et hanol in nethyl ene
chloride-as eluant. 2-(4-Hydroxypiperidin-1-yl)-N 25

[ 6- (2- phenyl - chr oman- 6- yl oxy82 pyridin-3 -yl ]-acetam de
was isolated as its hydro- chloride salt. 1H NVR (400
MHz; d4-MeOH) S: 8.41 (s, 1H), 8.06 (dd, 1H, J 2.7,

9.0 ffga l74115728(m 5H), 6.95-6.85 (m 4H), 5.10
dd, 10.0 Hz), 4.13 L 3,723
(1H) zs-[af{z@h@gylemon@pw-)ylsxz)mdlg}o?-(%%%Pﬁ“dlﬁ%ogl-"%g‘ﬁf}{me
(m 1H), 2.81- 75 (m 1H), 2.26-1.76 (m 6H. (M+ =
459 (5. 89 360 )
2 (3" T arelign seercHAer R {9( RO BEP AR )
anmBE évob ) ﬁnyic]etonaamm mﬂdempduammmmmatg 5133 mg)

Blp?l)ld]ﬁy %@ pﬁpgﬁé}[n}lx e Wa sysjtxl-r a%ﬁ) A ugﬁfb&hmnn& added to

&ﬁéﬁ&i&l&hlﬁﬂms i Stgumdrewmmrapﬁeé @@Mlélﬂ&gorgggg}q g)é%an[:%?xtract
004/ 1 - _3-vl1-2-(4-
yaﬁ ﬁn?_é axl';cil' 9\?’%??&5”-[::61@]@%@‘3%&1 §-%doxy) pyndm yi]-2-(

3‘:?@%2 1ok #38{d,het, InepHay S0P (dd 1H,12.7,8.8 Hr), 7.46.

0 AaUEED PhR A 9 nel"‘&hh as&{@%%yggﬁ’%ri? ﬁm ,S1¥Ro.0

%%74% gd hHﬂ 4(9'Hz§LI‘J)52 3140@1( 2RY), BH)5-2 90 Zm, 279-2.67 (m, 1H),

68-2. 12 3. 01 1
2. 2982 32 $3, Sﬁ) ﬁﬁ-l % o 1§)8188§-m33§ﬁf " 08 (olélm 1HH) 3
1.8, 10.0 Hz), 6 .82-6.91 (m 4H). 727746(m 5H) |

_)

8. 06 1H),,8.35 (d, 1H J 2.1 Exarrple 44,
2-(3- ¥rolidin-1- N-[6(é&F e %
| oxy) 2pifeHpiinoxgpiperidindey iy e ynat

25 oxypyrrolidin- I -yl)-N|

éﬂﬁffﬂﬁ enyl cl uoman- 6- yl oxy) - pyridin-3 -yl]- acetanide

hydr ochl ori de was synt hesi zed usi ng the sane procedure
as desgd i badtibobf 2- Chloro-N—[6 -(2-phenylchroman-6-yloxy)-pyridin-3-y}-

iz@gg;;rﬂég{q%)é?/rﬁg)%n%?&g@lg :{s grlc\irzfl%@p&%ss%%ﬁ Q&boﬁ%?ﬂ?ﬁm@) ¥nd 4-
%?gp Reridiney (62 oxg)pT emixtireevas stiregyat FoSI dgrmRegatTe; Water was
&\? ?ﬁ% qgﬁ% tlo§ wés é&ra@tealvﬁmthﬁll'ﬁcetate Organic

.0 57
Hixtradt was &:létBaI(mqvagqn)atedzLngylugrt \g@p R ogurgﬁ C gnrgfl[?graphy
‘] & 55412(3"/ etg%no%tn RrefiR1dn@chrde ag effant. QG(4-Hyﬂroﬂy1ﬁp5)dm- -yl)-N-

i C-heps lsomaime-y YRR g ot by P o
(hiodtit sadt. SHAMR) (400 MHz; d,-MeOH) &: 8.41 (s, 1H), 806 (ad, 1H, 7 2.7,9.0
Hz), 7.45-7.28 (m, 5H), 6.95-6.85 (m, 4H), 5.10 (dd, 1H, 72.1,10.0 Hz), 4.13 (s,
2H), 3.72-3.68 (m, 1H), 3.48-3.43 (m, 3H), 3.25-3.10 (m, 1H), 3.02-2.97 (m, 1H),

2 81-2.75 (m, 1H), 2.26-1.76 (m, 6H). (M)" = 459 (5.8%), 360 (7.4%), 114 (100%).

Example 43. B
2-(3-Hydroxypiperidin-1—yl)-N-[6-(2—phenylchroman—6-yloxy)-pyndm-‘3 -yl}-

acetamide hydrochloride

2-(3-Hydroxypiperidin—1-yl)-N-[6-(2—phenylchroman-6-yloxy)-pyridin—3-yl]-
acetamide hydrochloride was synthesized using the same procedure as described for
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20 Exanple 45. 1 carboxylic acid ethyl ester 25 To a
sol uti on of

WOOBHIGBL N- [ 6- ( 2- phenyl chr oman- 6-yl oxy) - pyr i dP@L/BL2004/000011

yl Jacetam de (200 ng) in acetonitrile was added

pot assi um car bonate (133 ng) . pi peridi ne-4-carboxylic
acid ethyl ester (94 pl). Tﬁ@ m xture was stirred at
room tenperature. Water was added to the reaction

m xture. Solution was extracted with ethyl acetate.

2 4gﬁ 9§béﬁtﬁﬁ l\l\jﬂ)SNc{KSI-(eth&n;dl -chrapan-gtydoky)yodie3-yias

UL i PO AL TR AR

aﬁ%tﬁweﬂfoan
hiydrdRyp mﬁhdmeoﬁmsxmmw@, M) B- i/%é@béﬁ&yll $higeniiDy 1.75

R 7 RRXH, 1 ) £6H (’me 1y 253 87 (MASH), 268290 (m,
22%[3) E:)OZE{E( ?;I?,iﬁsoglggm, ?Ha,, 3.8043- 8?{( 36 B 1 11, Yoo

4 06 (o4, 8.35qd( td, ] ZHHz).
}gz)oég% @)4}5&2_%@4&?@(%8) 48(H),(3.H)7%)-3. 7% %m oH) .
322 35315(m 2H), 3.05-2.98 (m 1H) 2.82-2.75 (m

li—xa%lwl?(m 6H), 1.27 (t, 3H, 7.2 Hz). (M+
21104’4 Femdonhakbnlabaith: ﬁlﬁﬂm"’“ %%?gﬁ%yg}@a 3

Reldnaibyydothiords [ 6- (2- phenyl ehr oman- 6- yl oxy) pyri di n- 3
-yl] acetamde 5 To a solution of

2-chl oro- N-[ 6- (2- phenyl chr oman r'd'n-%- din-3-vi
o1 ] Ao DN 11D NciBr Grihehy ISR Sl pyridin-3-y1)-
;?c)e{am?ale ﬂgﬁlﬁ@iﬁgﬂ&?@ﬁs éy%@%s%&l using théh&le’prbceammﬁ deSaribed for

t
s b cpstpipeiGin e - Bl e kPP B SO RE i 3 51
%3% drialk S EXArhple &l byt re@l‘&irfgt @hy@ogympmchm wat@tpynwhdm -3-ol.

TR G SR DS B! DRYEEal L, A plesosl7 PR A1 3.02

gy; er(fSGhBD(mdkHz)\,s‘i @3 agii(m, 2H), 4.17- 450 (m, 3H), 5.12 (d, 1H, 7 8.5

Pﬁ%{g 863111,”% epyls: 8§ Hz), 7.32-7.49 (m, SH), 8.03 (dd, 1
oOXy)’ pyrl h- - I acet am 0

£, § 2t GrSolh), §P0de 1gh) 1043 ﬁQJ 3@@0H%)4\2A’8S98é30@ﬁ%3&)

11.1 (s, 1H), 8.38 (d, 1H, J27Hz) 8.04 (dd, 1H, J

2.7, 8.9 Hz), 7.47-7.32 (m 5H), 7.01 (d, 1H J 8.9
Hz) M(m 3H), 5.12 (dd, 1H, J 2.0, 10.0

gé (£ Pherfibhrdmén 8- yoxy)pidia-I- catbpinoyl]methyHpjperidine-4-
301 én%xll 15276270(m 1H), 2.19-2.15 (m

fﬂ)bo"@“b%" 1.24 (t, 6H, J 7.2 Hz).
Exanpl e 47.
2D ”E[tog%égﬁmo%g)f% - (1 85rb T E PGB -6/ 18XY)-Pydin3n-

yl]acetamlde (200 mg) in acetonitrile was added potassium carbonate (133 mg)
piperidine-4-carboxylic acid ethyl ester (94 pl). The mixture was stirred at room
temperature. Water was added to the reaction mixture. Solution was extracted with
ethyl acetate. Organic extract was dried and evaporated. Product was purified by
column chromatography using 10% methanol in methylenechloride as eluant. 1-{[6-
(2-Phenylchroman-6- yloxy)pyrldm-3-ylcarbamoyl]methyl}plpendme -4-carboxylic
acid ethyl ester was isolated as its hydrochloride salt. 'H-NMR (400 MHz; ds-
MeOH) &: 8.48 (s, 1H), 8.10 (dd, 1H,7J 2.2,9.0 Hz), 7.45-7.29 (m, 5H), 6.99-6.88
(m, 4H), 5.10 (dd, 1H, J 2.0, 10.0 Hz), 4.23-4.15 (m, 4H), 3.76-3.72 (m, 2H), 3.22-
3.15 (m, 2H), 3.05-2.98 (m, 1H), 2.82-2.75 (m, 2H), 2.27-1.97 (m, 6H), 1.27 (1, 3H, J
7.2 Hz). (M)" = 515 (2.9%), 470 (4.3%), 360 (8.5%), 170 (100%).
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20 To a solution of
2-chl or o- N-[ 6- ( 2- phenyl chr oman- 6- yl oxy) - pyri di n-3-yl ] -

wosRk/aes1de (177 ng) in acetonitrile was added pOTASRI-HIMO01

carbonate (118 ng) and 33 % di net hyl am ne in et hanol
(480 1). The mi xture was stirred at room tenperature.
Water was added to the react84on m xture. Sol ution was
extracted with ethyl acetate. Oganic extract was
dried and evaporated. 2-D nethyl am no-N-[6-(2-phenyl
25 chroman- 6-yl oxy) - pyri di n-3-yl ] acet am de was
isolated as its hydrochloride salt. 1H NWR (300 MHz;
d6- DEs@mide 44.1. 3 (s, 1H), 8.41 (d, 1H, J 2.3 Hz), 8.07

ad. 5} A Fhrérharl-6 3-51]@8tamide
( 1e§1€y I_Erﬁm% Nges‘%zlﬂg%ny(lm it %go:(lygp%fgdfm e agus
HZ)420(s 2H), 3.01-2.69 (m 8H), 2.20-1 91 (m
2H) . ?b t?i’difpbiez-éﬁloro-N-m (2-phenylchrornan-6 yloxy)pyridin-

2-[B ;

ot RS SAAATY m%®°£%§h€§£ﬁ§?ﬁ?i wd
| hive6d A)( Phohexiytaha §0BX :

fzztfglceg{l@?%%%gf )18 éf,fﬁ%%)&%s%ﬁﬁﬁéﬂ Yolth e tatel dﬁﬁkamc extract

\gﬁ?ﬁiﬁﬁ} dvbﬁ@@gﬂlﬂmd@a wasenurHied |ba|°ﬁfq¥é“ %/ 391?5 Ogr aﬁ#lg using
Gl i ieigcman&&mmﬁﬂmm&wlmﬂbwqﬁ  @epshenyl-

W ae%n)\;/\/l? ﬁ;@ é%gg oﬁ}(‘ré]gﬂ)él}ll E‘f}v@ﬂsp ff svﬁ%.r&éﬁ&?%tsgﬂ 'H-

oldrbin bxypsi -y

W ds-DMSO) &: 11.1 (s, 1H)838(d 1H. J 2.7 Hz), 8.04 (dd, 1H, J

S S B Ly a0

tal ﬁm @bm[@)tmgu@@mﬂawﬂxg, 3113%knéHhéﬁ p 3.01 23'7 3}4 1H),
| enechlonid | yaity 41H9h"tBﬁ 0, 6H6}@m)

g76 g Gl bl 3 388 10 M%

111, J 2It7 8F23 He) | 746731(m 5:? 695(d "1H

J 8.8 Hz) 16,86-6.84 (m 3H), 5 11 (dd, 1H J 2.1,

I%S) 0 _Eﬂn@hﬁmg?rNﬂﬁ)(? pi]egyllﬁlzrlalz%nlé%'lO}ﬂ})?ﬁgﬂ‘%k]-yﬁ?{étﬁmde

4H, J 5.4 Hz), 2.18-2.14 (m 1H), 2.02-1.97 (m 1H).
10 Exanpl e _49.

-Q- - -3-yl
[6- ( 2 TRt arbIgre N SR ORaB YIS P o -
cétamYd 1hy|rﬁ Ith Beetonitrile was added potassium car onate (118 mg and 33
"/g _dér% rgé'é?xéxllﬁe ] qg?n?& ?49{%32 yfl&yrﬁ &&'!.gg gfa\slleég]—r;eﬁ apﬁ(foh_?_ietrqblefature
NivhteaRds addadt to sine actar @mturmfio]@g% WRs e((gacée(ﬂ_}v\{m }_%rl l%fetate
! THF) methyR@sno-NF@e (2-phenyl-
pic ¥r\%sl: \?ﬂf@f%\iﬂd&gﬁ%&?&aﬁadﬁ? (llr ryEourcS) g} lcﬁl% He salt. "H-
Vﬂﬁommaﬁ@dmﬁdayadm-ﬁwéﬂam@i% yasdgolgied 2315 pydpeliiond
& AEPRI0 MHzZ; d-DMSO) &: 11.3 (s, 1H), 8.41 (d, 1H, 12.3 Hz), 8.07(dd, 1H, I
23, 8.8 Hz), 7.47-7.33 (m, 5H), 7.00 (d, 1H, J 8.8 Hz), 6.88-6.85 (m, 3H), 5.12 (4,
LHL, 7 8.5 Hz), 4.20 (s, 2H), 3.01-2.69 (m, 8F), 2.20-1.91 (m, 2H).

‘Example 48. B
2-[Bis(—2-hydroxyethy1)amino] —N—[6-(2-phenylchroman-6—y10xy)pyr1dm—3-

yl]acetamide

To a solution of 2-chloro-N-[6-(2-phenylchroman- 6-yloxy)-pyridin-3-
yl]acetamide (177 mg in acetonitrile was added potassium carbonate (118 mg) and
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The solution was acidified with 6 N HCL and stirred at
70 C for an hour. After <cooling into roomtenperature
WOR004/06M sol uti on was added and the mi xture VRST/BIg0o4/000011
extracted with ethyl acetate. The sol vent was dried
over Na2SO4 and evaporated _under reduced pressure.
[ 6- ( 2- Phenyl ehr oman- 6-yl oxyBRyri di n-3-yl](2-pyrrolidin
-1- ylethyl)am ne was isolated as its hydrochl ori de
salt. 1H NWR (400 MHz, d6-DVsSO) 8: 10.24 (br s, 1H),

d{eﬂ?ﬁoﬁﬁmn@ 5 d)2Tie mehéﬁ&tlﬁed Bt obin téh-l,bﬁraﬁlreélw @m was

sdsizoly oy mydaia Byinigh as g W o 4
eiiﬁot ﬁsiieﬁ%d%b}%porﬁec?g& m(%mo@eg%gmom E Q2 %gny ;

y -3 yl]able as ;)(u'Hhe colhnftcifrftnatéslaphy
udmglﬁ/ggwﬁan;ﬁgn gégggy%nec%iﬁe as eluamgJ geuni ed(400 MHz; de-DMSO)
apﬂ ’iy(a,m PR @Yﬂ{ofﬁ@m' Somdt, ¥ ( 2 pRmT0H] M6-13 o

625 {HoHA ChB Sl 86- 9186>(91> agﬁ p%fﬁ(‘gig%‘] 12151008241 @
73—%'] ¥4 4 RESI 80 (e 4w, 15, m)awnomz ah 61 Hi 274 He(m, 1H), 2.67 (t,

rivative,
44, Bend a2 1 %7(12%27434?% i Te- Woxy) pyri din-3-yl]et
hane- | ,2-diam ne 35 dihydrochloride WO
211(4/1 63 1 PCT/F1200-1/111111911 86 1H NMR (400
MHz, *8: 8.85 (br s, 7. 60

Hz) , [67(2%1eﬁy1¢5r0(lmn élryboxy)pygdu{%-:yl]@{ygolgilg-lH%tﬁyi%a@l{le
(dd, 1H, -J 3.0, 8.8 Hz), 6.76-6.83 (m 4H), 5.10 (d,
%HQZJ[Z?QFPIQqninQH)man yb)g(%lgl}w{gllq% 3;1];5-%@\;@@%“1" acEt%ide 0.20
J:d ?rild ' DHI3(3 mi) ahd 3oldfibn o'bebaaanl}E Gomplbk (313 ml, 1.0

anrw )Wéﬁ ﬁﬁéc?a”v?;?«% e BreR st Ry e
or 2 dub¢. Seivedtivas 5va§8ra(elﬂ, antithe ﬂr@lp?tatdz\yas diluted igR> methgnol.
’%hqs }_glbn Was, glé%g% v\(l}% 6N 41’-[@1 Eléi) i%;?dth FoPE fol- Hn hélﬁllg Rfter
SoolifngAnB0roOm te@pfrani2e }{i % kvlig)ﬁ mas m@oﬁ elmﬂ)?ture was

edwith e cefat Eblvent w. eer d4,S d evaporated
Eﬁgﬁiﬁgﬁ 21]%1%3256 %%gﬁgjcm B -y@éy)py}fxziﬁyg-yﬂ f PYIT(MK?IH'L
ylethyl)amine was isolated as its hydrochloride sait. '"H NMR (400 MHz, d¢-DMSO)
§: 10.24 (brs, 1H), 7.60 (d, 1H, J 2.9 Hz), 7.38-7.45 (m, 4H), 7.34 (m, 1H), 7.19 (dd,
1H, 7 2.9, 8.7 Hz), 6.75-6.82 (m, 4H), 5.09 (d, 1H, J 9.9 Hz), 3.57 (m, 2H), 3.38-3.43
(m, 2H), 3.29 (m, 2H), 3.03 (m, 2H); 2.94 (m, 1H), 2.69 (m, 1H), 2.16 (m, 1H), 1.99
(m, 3H), 1.89 (m, 2H).

The following examples 50-53 were prepared as described for [6-(2-
phenylchroman—6-yloxy)pyﬁdin—3-yl](2—pyrrolidin-1—ylethyl)amine in Example 49
replacing [6-(2—pheny1chroman—6—yloxy)pyridin-3-yl]-2-pyrrolid'm—l-yl acetamide
with an appropriate acetamide derivative.

Example 50.
N—Ethyl-N'—[6-(2-phenylchroman-6-yloxy)pyrid.in-3-yl] ethane-1,2-diamine
dihydrochloride
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1H NMVR (400 MHz, d6-DMBO) 8: 7.61 (d, 1H, J 2.8 Hz),
7.38-7.45 (m 4H), 7.34 (m 1H), 7.19 (dd, 1H J 2.8,
WE2B4PE3I91 6. 75-6.83 (m 4H), 5.10 (d, 1H, J 7. BCREJ2004/000011
©3.42-3.44 (in, 2H), 3.18-3.22 (m 6H), 2.92 (m 1H),
2.69 (m 1H), 2.14 (m 1H), 1.99 20 (m 1H), 1.21 (t,
6H, J 7.2 Hz). Exanple 53. 86

N, N-Di et hyl - N - [ 6- (2- phenyl chr oman- 6-yl oxy) pyri di n- 3-
yI ] et hane- 1, 2- di am ne di hydrochl oride 25 1H NVR (400

! 8 5
b NG, i 6 ) @y s5atm
13825:46.(88 48 7.344d, 18, 1@8( z), 1131 (gd,sl}g);wz % 26 16683 m,
4l510%a21s. %1%23 $6 . 21 Jé3€ii§ ﬂa%(mzmjsz(sm wmxm 3H),

80 5 1.98
2169 (mgﬁ'l).{gég@dﬂ‘e 1@4 Léfﬁlf r%mjd%f%l@l vat i \(/rens N-
{6-[2-(3-(N et hanesul fonyl (5-am nopyri di n-6-yl oxy-))p
h |)ch -6- vyl - i di n-3-yl
ot HmBAdnar de 35 WO 200- 47 065191 N
PCT/ W_’pﬂrd _QOPRELYIBiromay-6iylxydpyrside 3ty lethage-1,2-diamine
Y}F &ﬁ onyl chloride (260 |I) were added into a

¢ByArecneBi%t i on of
6-[ 2- ‘BNWMO Mlzy di-BIMSQ) §1 539 \pre D) TAY bdild 31 5%);

ot u?"ﬂ{ 78430 118 (ABRINT.17 Eadt L, THIE, §. YA 5.75-6.82 (m,
A%%g L t
45, Saldbl(idlt irliri:nb? s b A e 3 o SPRT BB 18, 216

@S}O ?gl (i iign. 5 was extracted with ethyl acetate.
'nbi’he organl c layers were washed with water,

dried with Na2SO4 and evapor at ed.

N- { 6- k2akpid 3¢, met hanesul f onyl (5-am nopyridin- -
6-yl o t1h
csul ﬁgg RO PERRR Bt Sl bt s dgamet e
Hﬁhﬂﬁl@ihyénmdhmndehyl ether. '"H NWMR (300 VMHz, d6- DI\/BO)
7 7 .2 Q,H 27 38 , 4H),
R, (mz 160, 7.9 (ddy A, §9, 1881@2)861—”{97 37( 441(1} §H) 1299
2 , TH)92. Y4 1
b3 %ﬁ& o}ﬁgs ﬂsHizi(l% 51),. 2972F(é@’1(12)~8§9l)6(m85}1(()m g&b
'SIMHHId"ll(Ltl@{’S”S . 3.00 (s, 3H), 2.98 (m 3H),
2.98-2.91 (m 1H), 2.75-2.70 (m 1H), 2.21-2.17 (m
1H), 2.02- (m 1H). 15
6-[( | f onyl (5-am nopyri di n-6-yl.oxy -2-{3-]
N- et hgNeBinhdtoyiyN'-[663-phenylohspman Grykuy) MQ%?'Q%‘J@&V}“’}I 2
%rl]arrr%ne Iaﬂlyd%chlorlde
'H{ NMR (400 MHz, d-DMSO) &: 7.61 (d, 1H, J 2.8 Hz), 7.38-7.45 (m, 4H),
7.34 (m, 1H), 7.20 (dd, 1H, J 2.9, 8.8 Hz), 6.75-6.83 (m, 4H), 5.10 (d, 1H, J 8.0 Hz),
3.42 (1, 2H, J 6.2 Hz), 3.22 (t, 2H, J 6.2 Hz), 2.93 (m, 1H), 2.80 (s, 6H), 2.69 (m,

1H), 2.16 (m, 1H), 1.98 (m, 1H).

Example 54.
Methanesulfonamide derivatives

N-{6-[2-(3-(N -methanesulfonyl(S-aminopyridin—6-yloxy-))phenyl)chroman—6—
y10xy]-pyridi11—3-yl}-methanesulfonamide
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H%* (d, 1H J : 1
w02 1/0673135 (m 2H),~7.45 (t, 1H J 7.8 Hz
5.

"H NI\/R (300 MHz, d6-DMSO) S: 9.73 (s, 1H), 9.66 (s
2.6 Hz), 7.99 (d, 1H, J 2. 2
), 7. g;CZT/E‘HO 47000011
1H 20 J 7.8 Hz), 7.22-6.80 (m 7H), 29 (d, 1HJ -
11.5 Hz), 4.95 (dd, 1H, J 6.1, 10.5 Hz), 3.00 (s, 3H),
2.99 (s, 3H), 2.38-2.31 (m ZH) 1.99-1.91 (m 1H. N
{6-[ 2- (3-Benzyl oxyphenyl )chr oman- 6- yl oxy] pyri di n- 3- yI }
nmet hanesul fon- am de 25 "H NWR (300 MHz, d6- DI\/B(?
9 64 Pk dmbgjzo 7:)8d (rebthahkbufdny? cRioHd} (260,65 wetaatided ipto 2

c?o]@g 88118181’1 Fé-(S émg@o%'nggl(sf%'lox;)s}%%nﬁ%h{% -6- yloxy]

| pgna& § it (6D Bikin drp THRE) mlp ober s psul b e
T

0 éex'il'})slgh%e z(ﬁ'fasiﬁl%gélm hotle) 1 %4 derchléné #3id Was.added. Solution

ws{eﬁmfazted %ﬂy@thﬂw%@n%y@m@éw Ly ey PR “gﬂvg;er
! §(§’4nand3e'%€&ateh{ N\{B- 049 NMlBthaﬁt@u%ﬁﬂ))S Snindp2din-
7 d
ylox Efhewlieh{wnanlﬁayloyygmﬁ%*-Yl’é“@tg 63 ﬁ‘i eg‘“‘g
r’é@%rstaﬁm&@ £BnBRixtie of Mdthanbl Zidt dieth9] ¢ther. HHNMB. (360 My, ds-
BMSD) 5 074, J(lf-ﬂzb e B 80g); H 2, ”?%’;; 788 (et th Ha)
:yp) dd/‘@flzlﬂmﬁ/@ﬁﬁ)lgﬁmdﬁ,/lﬂizgl'/l&8)1?1@))514438 IIEﬂa?rﬁ)H(?) 7.30
ié 75410 77845 ) TOS7P my A 6.97 (4 1L ] 8.8 Hz), 6.89-6.85 (m,
L r i h
f e s B e TR sd@e%ifgéé PEARB.70
%%[}gg?owafl eﬁn Blop-RoP@hUfEEn of N

phenyl ) chr oman- 6 yl oxy] pyri di n- 3-yl | net hanesul f onam de
(100 gmn- hﬁt%sﬂ%ﬁyl(ﬂ—anﬁﬁdpyn&ﬂ-@ yylosdyd)i-2i §3g[ Nrethanesulfonyl-

é‘egg{ntelpgg@nrﬁ%i/\%?)&}?’?yﬁ?“cr{%émt‘i’bﬁ?rg;n has sdded. The

;Eaitzl on m xture was sti r@r)gdg;;;ﬁ(;q;};;;ée;gg%; g\n)‘);?;ei; '
W rg%oﬁzﬁ? ”:g)l\fg 5

bleiHa; 339 (3 uéﬁfa%‘m kg o amy SR bl Tt BEal52 @ 11

u?‘o@;gﬁ%% %}( Py, 9i20-@; VLY 17Es He)) a3l (HaNHi) o6 1 WSS Hz),

chro a m xture
310030, a@&(at%{)aaé8heﬁn§ﬁeﬁ§s?3’édai { B R (300
Mz, d6-DVBO) S: 9.64 (s, 1H), 9.04 (d, 1H, J29Hz),
8.63 (d _
766 Dat-aft Bﬁnzll"?fypgergl%&“a? %21%((& Toyyigft- 37 E?ﬁ‘ﬂf‘".’
Zn® 15 (d, 1H, J 7.7 Hz), 7.31 (s, 1H), 727(d 1H
Jo.1 66
S g0 o n(;%éﬁ?ﬂ%géf@ﬂd ?5% a%ztgé 1(}9 713&3'((1%131%81 f% ),
34,112 JOB, 3. DHz), MATH S (m b8, 7.09 (s, 1H), 7.04-6.94 {m, 3H), 6.89-6.85
(m, 3H), 5.12 (s, 2H), 5.09 (dd, 1H, J 2.1, 12.0 Hz), 2.98 (5, 3H), 2.98-2.89 (m, 1H),
2.73-2.67 (m, 1H) 2.20-2.14 (m, 1H), 2.02-1.96 (m, 1H).

N- {6-[2-(3—Hydroxyphenyl)Chroman—6-yloxy]pyridin-3-yl}methanesulfon—
amide :
'H NMR (400 MHz, de-DMSO) 8: 9.42 (s, 1H), 7.98 (d, 1H, J 2.8 Hz), 7.66
(dd, 1H, J 2.8, 8.8 Hz), 7.18 (t, 1H, J 8.0 Hz), 6.97 (d, 1H, J 8.8-Hz), 6.88-6.83 (m,
5H), 6.73-6.69 (m, 1H), 5.03 (dd, 1HJ 2.1,9.9 Hz), 2.98 (s, 3H), 2.98-2.90 (m, 1H),
2.72-2.67 (m, 1H), 2.16-2.11 (m, 1H), 1.98-1.91 (m, 1H).
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2.76-2.69 (m 1H) 2.28-2.19 (m 1H), 2.02-1.97 (m
1H). Exanple 56. 20

wd Aobigaiopyr i di n-2-yl) (6-(2-[3- (5-ni tropyridi nPETFIBRYY000TT

phenyl ] chroman-6- yl oxy} pyridin-3 -yl)am ne

5-Ni tropyridin-2-yl)(6-
{2-[3-(5-nitropyridin-2-yl 0x88 phenyl ] chr oman- 6-

yl oxy} pyridin-3-yl)am ne was prepared using the sane
procedure as described for 5- 25

nitrqs2- e nyl chr oman- 6-yl oxy) pyri di ne in Exanpl e
1(b) *fromN-{6-]2 1 i
(3- hym{@a{gﬂﬁdﬁﬁﬂmw&mé -goyyBhspbshomanS ¥lmingdinal
sul f delH NVR (300 MHz, d6-DVMBO S: 10.14 (s,
T?ﬁ‘a&%aggh%ﬁ‘ © 8.63 (dd, 1H J 2.8, 8.8 Hz), 5. 40

(d, 1H, J28Hz) 8.30 (dd, 1H, J 2.8, 9.2 Hz),

( dd ﬁd’t’assﬁuﬁ fBoride B12HaY) wis &iled it aBbjution Pf O/~ €6 2- (B}hg@roxy
Myl)thQTaP d’gylogzs]pi)ﬁdm% %ﬁfneﬁ@lgs%ofémé& 7(06(')"mg; i d?y DMEF (1
1%1)8A|ﬂé} stnﬁm@ﬁhﬁr&ﬁltl(ng]mﬁm)'q ats), 208C (fr 3qH111u3658_—§mH§c) S—mtro-
yq)dm ’_%ngagcﬁd( Phe reltiondmxdurk Wras btftred ZorQPfulthier 30

ffim1 s 413 20“9 Ay olin igpyeama feorsrisd, M HEksniptipp fyasadded
%@r@&fﬁ@@%ﬁ%ﬁ@@ Hibred: M- {3qsysNidepyHAiR CogloRPPhedyl]-

EirofrBn{tGylaKyi} nysisit- ﬁdilhmgﬂweaw?mﬁg as ppofied, by ool 1!11\411
g%r nq]h&r%x iy BHgIE 1 ndiktird aNfthy abétafe2fd hepjannas eluant H
I SSO

n %ggasg%gs 0. bf@g}w‘%}ﬂ?j&g (f@%@gt 11;1010 29,91

%ﬁ NPESRL, dJ'lEI lJ'Zt'Dthhé’ 66 @dctHom. 308 820782 GphHs & 7.7 Hz), 7.39
cau

e 5_@ ‘}’gxz,)’mﬁ%f THI L PP YRES glcﬂiﬁaﬁztﬁm (ﬁEhEH) 6.96 (d, 1H,
o o 506 38 e B Eh i 3/ na S, 2 95,22 (m, 15D,
3R 8wy T 228, 2000 B, 1) oL Bt o s

repeated tw ce. Brownish product mxture was purified

W th %9! sghr omat ogr aphy (10% net hanol in

di chl "

yel | o@@ﬁtrgp%gﬂ-yl—}@e %p-&aﬁr\é%ﬁ‘&b ?lﬁi#'jpggltr‘*l | ecaman 6

Vghé{yl?&@ﬁdliﬂ%ﬂ)mu on from 10 met hanol / di et hyl et her

“H'NWVR (400 MHz; CDC13) 8: 8.12-8.03 (m 4H), 7.42-736

(m 2H), 7.26-7.21 (m 2H), 7.15 (s, 1H), 7.06 (dd

1H, J ﬂmo@rﬂlﬂ-ﬂ)yl)(ﬁr{9{365@ﬁr?mmdu5¢gykg>9')@tgmygéhromn 6-

dcedlre ag dekéfihed for 5-

vl % -3 amihedea rglgaréd‘ilsul he sdm@r

angg”?ggheﬁ%mjﬂ- -yloxl;)‘rpy%ld%[e n}-:'xam'_%le lj(é) sl%z)ﬁ%n Ifreon? & {6-[2-
(@b aphbdy1RYdrhaH- _ByonySyeidimh2yrhethamesalforgyidex ¥} NMR

(300 MHz, de-DMSO) 8: 10.14 (s, 1H), 9.02 (m, 1H), 8.63 (dd, 1H,J 2.8, 8.8 Hz),

8.40 (d, 1H, J 2.8 Hz), 8.30 (dd, 1H,J 2.8, 9.2 Hz), 8.13 (dd, 1H, J 2.6, 8.6 Hz), 7.52

t, 1H, J 7.9 Hz), 7.40 (d, 1H, ] 7.8 Hz), 7.31 (s, 1H), 7.28 (d, 1H, J 9.2 Hz), 7.21 (dd,

14, 72.1, 7.9 Hz), 6.70 (d, 1H, J 8.8 Hz), 6.85-6.90 (m, 5H), 5.18 (4, 1H, J 8.1 Hz),

2.97 (m; 1H), 2.74 (m, 1H), 2.23 (m, 1H), 2.02 (m, 1H).

Example 57.
N-{6-[2-(3-(N-Acyl(5- -aminopyridin-6- yloxy—))phenyl)chroman—6-

yloxylpyridin-3 -yl}-acetamide



10

15

20

25

30

35

yl ) acet ani i de a) N
{6-[ 2- (3-Hydroxyphenyl ) chroman- 6-yl oxy] pyri di n-3-yl }

wQwHantidek was 20 prepared as descri bed PCT/FI12004/000011

forN-(6-{2-[3-(5-acetyl am nopyri di n-2-yl oxy) - phenyl ] -
chr oman- 6-yl oxy} pyri di n- 3-ylgacet am de in Exanple 57
starting from 3-[6-(5- 9

am nopyrl di n- 2-yl oxy) chroman- 2-yl ] phenol using 1.2 eq.
AcCl. "H NWR (400 Mz, d6-DMSO) 8: 10.03 (s, 1H),

9. 42 §-$2-(At-AnBn@yridith-2 HxyJptengl)eirymais 6 e/loxsdpyridin3-ylamine

o o 7 (Bl gt dtsoplding S e byrfind indcpigbhcny

BMP (1t mgHwagadied. ngll (220 9d) wan adllpg at rgorp@empra@qy 1nto '‘the
I go (§§l Ey[ﬂ)qgoﬁzvgé béSuse §1H)1§or$u§ﬂnd &othkkthic f@hction. The reaction
d hr

wf,;t;;q LA S S mpeiv S By Gl

fggvf dI%PE bFH 25(f it HFBMEhE Was Adedtand Gvipdaiyd Py diyeesse Tolnene

wapgra[u;n (1vx§;1s ?ﬁggsffa;a;;}t I l%gn%{‘f‘{?nlﬁtbﬁ’i@ﬂ“‘é mixture was purified with column

Mreldeydpheti(10°3 nydthmobiradithidmmethhndMie giddO0f dyiztalline slightly

jge?]@gr\l/%% %gft]‘?hegprggiﬁ‘zt was@r}%&r?&nﬁ%@b’wn}g 8‘% tilhlz Hﬁi from

hefian$Vidiethyl) gther H4NMR1(4O_(_)|-]§(II-IZ7CD7€17) 38.12r8.02 [p, 4 Jo2-736
%(:})HQ 2667 9129£d{)1{)1'7'ﬁzs~ts 815% '7%15 (d8- 88 Jf‘l ‘B78 mz) 369-6.82 (m,

96
SHRG. Q&T(ddlu)g 196023 Hy), égpg-z 90;4511 ];H;)gg gghz 7:9_()\11 1\;@ g 214

@%ﬁg@%ﬁ%oPgﬁ/ﬁ;ﬁOOM 0004111 90 Exanple 59.
(2-phenyl chr oman- 6-yl oxy) pyri di n- 3-yl ]

' guanldlne

1- Met gy 1{393(2 phenyl chroman- 6-yl oxy) pyridin-3-yl]th
|oure

b ( 2 BHERGToH R BE gy By gl Aoy Byidins3
D@betamﬂhyl |soth| ocyanate (94 1) in et hanol was
-refluxed for 10 hours. After cooling solvents were

evapor at ed. Crude product

1- met AyN={8- [[Zf(S(@%Mp@)&mmg&yloxy]pyndm& yl}acetamide was
%*ﬁ??%&"‘é destibed Y ‘@'{?ﬁ%‘ﬁf@ ek or ot panen
oS P Dpccme, 8 et iy SEgREARR e s

é;hﬁ;)z- 1Z>x§ Jchfattan-245jpHerid] Tising 12 édz AcCL. "FDNMER (400 MHz,

435101@8 sdgh) Fho s 1@? 3h7a, é@;]z%’%@ gogg(ag 861338,

I}d)Hz)Z 796 ({,dH, 3I-8 0 H3), 6.93 (dz ), D8 BdHD, G.84-6m35 (mpy)SH), 6 72 (d, 1H,

1- b
i s R A e
3ED bphem, 15’4@ uti on of

pund

~1- et hyl - 3-[ 6- (2- phenyl chr oman- 6-yl oxy) pyridin-3-yl]th

' OUT €9 N.(6-(2-[3-(5-Nitropyridin-2-yloxy)phenylchroman-6-yloxy} pyridin-3-

yl)acetamide was prepared as described for 5-nitro-2-(2-phenylchroman- -6-
yloxy)pyridine in Example 1(b) starting from N-{6-[2-(3-hydroxyphenyl)chroman-6-
yloxy]pyridin-3-yl}acetamide. 'H NMR (400 MHz, ds-DMSO) 8: 10.03 (s, 1H), 9.05
(d, 1H, J 2.1 Hz), 8.63 (d, 1H, J 8.9 Hz), 8.26 (s, 1H), 8.00 (m, 1H), 7.50 (m, 1H),
7.40 (m, 1H), 7.27-7.31 (m, 2H), 7.20 (m, 1H), 6.92 (4, 1H, J 8.9 Hz), 6.85-6.87 (m,
3H), 5.17 (d, 1H, J 10.4 Hz), 2.96 (m, 1H), 2.71 (m, 1H), 2.20 (m, 1H), 2.04 (s, 3H),
1.99 (m, 1H).
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(150 ng), nethyliodide (36 |) and acetone (15 nml) was
refluxed for 90 m nutes. Solvent was evaporated and

wo msioesromas di ssolved to 4 nl of nethanol sat BCEFEBO4/000011

with 20 NH3. M xture was heated under preasure at 100C
for 16 hours. Solvent was evaporated and residue was
purified by colum chromat ogg@phy usi ng 10% net hanol
i n dichl oronet hane as eluant.1H NVR (400 MHz, d6- DMSO)
S: 9.35 (bs, 1H), 8.04 (d, 1H, J 2.7 Hz), 7.71 (dd,
1H Jp 2. 701,808 Hz), 7.65 (bs, 1H), 7.47-7.34 (m 5H),
7.05 , —J 8.8 I—|zgg 6.90-6.88(m.3§%, 5'1%ng'
1H J N-MethyyN'-[$-@1plenghyomant¢yloxy)pygdinp £ytlguanidine 5
4.4 Hz), 2.75-2.71 (m 1H), 2.19-2.15 (m 1H),
2.02-1.98 1H) . Exanp] e 60. . 1 .
D1 ety M- o B RRTES VoS YpY BRI HEOY R - ar
ne and di net hyl -[ 2-

2- phenyl.chr - 6-yl - pyri. di.R-4- ] h-am
S~ am S ton o RO RS Yo tidh bl (159 me) and
L ERM L0 Ryatde PR gl) iDetBBnolwasiryflaned far R heyrah Herfpedng

. m. 0,80 ' ] i ichi -6-
Pl Jereap i T B52 %@i?b@?@%&@%ﬁf e
yiesy)psid doh- Byidthigraearivas nmge%coémﬁb%?maé?g@ r{P ano
at .1 CDWESO P8t ot @, 11),8-02 (d, 1H,J
%c}l?}tﬁggﬁg%%m%g ac:lg a(‘ﬂ)O MR, 8EDMBOPSlous 04, 1) (

dth
e ke FoA " 3ok en LA A S, 736 2
?ﬁf}%@é@%ﬁh@-%ﬁhﬁ),gﬁﬁ (Jclugtmaﬁz.s,oiozamqi, M&l@g«)(m, 5111), 2.90 (4, 3H,
ot’assi u r OXi s an
Pesar B0 bo0m T 3 15 T CPe il P-he? for SR
chl oride. Organi c phase was dried and evaporat ed.

oot Vol AN 1 BB ML bR bRyl guanicine

oman-

yloxy) pyridin-3-yl]-anmne in 92%purity. _

Recr y§{>fﬂti|toh @?ﬁlrﬁéu%é-‘[6:(12-ﬁh&%ﬁc&uﬁm?lsﬂy)pﬁhﬁnraeﬂ]muea
was sol'vated in ne Ienechlor.sdean 1% .

HAO0- s trrsthydiodide (\%ﬁ{hm_etong (i ml) was retluxed for 90 minutes.

RbRh{Whs E?a{pén?a‘teé&‘ﬁm/ﬂe@ihg@gﬁﬂ dﬁlsc)‘lived(w)z} oy of m'??mamommamd with
I he reclipitate S IoC |
e MEFRIE 28 Degied HYSeC AT -%}§§J(§2§(’)r;}§rh?’§fsh%§%flﬁ b
@Qap&ﬂemwz?d gegﬂﬂle Mri; putlifiie DiWBCplunn ﬂ]rcma(qgapbm)sqsmg_ pg/o(l methanol
inichighomepge i{Buglly Ak Ui, aisS) B30 35 @, U, 5.
14.351,7.218 Hzn 7.5H(dd, 1H6 3 2(1d 8-81Hg), 763, @s,ggl;),, 777534 g, SH), 7.05
ﬁ"”g%q 39579, 480-6.88 (m, 3H), 5.13 (d, 1H J 7.9 Hz), 3.01-2.98 (m, 1H), 2.80
hi8% s ¥, 4190688 (m, 3H), 5.13 (d Hz), 3.01-2.98 (m,
(AL 14 A0V (T8 R deDoRaRy 1 G af $io”h B G 2™
(m 1H), 2.69 (m 1H), 15 2.86 (s, 6H), 2.94 (m 1H),

5,10 (d, 1H J 9.2 Hz), 6.75-6.86 (m 4H), 7.27-7.35
(m xample 60.

Dimethyl-[6-(2—phen'ylchroma.n-6-yloxy)pyridin-3-yl]—amine and dimethyl-[2-
(2-phenylchroman-6-yloxy)-pyridin-4-yl]-amine

5- Amino-2-(2-phenylchroman-6-yloxy)pyridine (ORM-10543) (0.20 g, 0.63
mmol) and 37% formaldehyde (0.73 ml, 0.80 mmol) were dissolved in acetonitrile
(12 ml). Sodiumcyanoborohydride (0.16 g, 2.51 mmol) was added and the mixture
was stirred for 30 minutes at the room temperature. The pH was adjusted to 6-7 with
acetic acid and the reaction mixture was stirred additional 30 minutes. The solvent

was evaporated. The residue was solvated to 10% potassiumhydroxide solution and
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2H), 7.37-7.48 (m 4H), 7.65 (d, 1H, 2.9 HzZ). Exanple
61. 5-Chloropyridinyloxy derivatives 20

wWO20@niedr9a- 2- (2- phenyl chr oman- 6- yl oxy) pyri di ne PCT/FI2004/000011

2- Phenyl chroman- 6- o0l (500 ng) was dissolved in dry DW
(5 M) under nitrogen. Potassiumtert-butoxide (270
ng) was added in to a slout®bn and the 25 resulting

m xture was stirred for 30 m nutes.

2,5-Dichl oropyridine was added and the m xture was
c{edgﬁltﬁ‘h (fht?}@&efcﬁllor%f 5Ofg@ﬂic§3ha§'dﬁﬁa§ dimitandrevapomtgpde
0 C00 0 .r0o
Remsmmﬁow@@etawa@ar SRS Rl alin gy
y ‘if)g oti8in-THE-GRRLiMeTV pugan Recthtaﬁe@tlweﬁbr%\yn%avamp{qﬁe
The galdue \gﬁis%i)vgiegela né?'\{l‘nay%ne c%?c}ri&e gr%nm Slgﬁdléﬁylefﬂéﬁgﬁggdded
Difnbttily1-pr-¢2-pheny{Birdrpamas- y@xy&pm@p-‘hyﬂa aquréq]prempltateg as a

hgd?rcély tgl llé@g‘(??j‘%?panm 1H NWMR (300 MHz, d6-DVSO

6 Hz), 7.92 (dd, 1H, 8.8, 2.6 Hz),
747734(m 5H), 7.02 (d, 1H, J 8.8 Hz) 6.92-6.87

( m %Fpnet nyldirordanl 6-yfbx ySpykidideB- yl]2arﬁile( m 1H),
i

ds & it (), 1H) swaas(dpbﬂaJ 886 gléaﬂﬂe(mme% 38y7.48
US|

(ot GRS 6 et e T 7 BT P AHEF o o

2 (3- hydroxypl%enyll)gchrorranf ol IH NNrBR (%OfrﬂmM—%H ;

etliyl e a ) 24 e
J 9%’1& %ggo%éémgﬁr&?s%ﬁ@aa%gﬁb 2%/9?2 1§ 2. g 1,
ﬁ(sk%%l) 7 |9_§§11 1), s, f'i-IJJ39 2 717305, 576, &0, AB)027d,35 (m,

I-l?zzl) 5.15 (dd, 1H, J 10.0,
:H{)17HZ)748@1241§)57(% 1H)I (m 1H), 2.18 (m 1H),
1.99 (m 1H) Using the sane procedure as descri bed
above for 5-Chloro-2-(2-phenyl -

chror&'ﬁﬁﬂﬂﬁj‘;y) pyridi ne, but replacing

2- phenyhtdropyridin@eny ddriyvatives

2- (4- Fl uor ophenyl') chroman-6-ol, 10

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

2- ( 2- Fihdoroph@nphenyleheman-Gylxy)pyridine

2-(2,3-D fluorophenyl)chroman-6-ol,
2-(2,4-Difl uorophen

I
2- (2, L-Pbenyl %pgiﬁﬁ-é-igﬁ (giﬁ(ﬂ p}gﬂ%ﬁs glsg?l’ved in dry DMF (5 ml) under

npitrogen. Potassium zer t-butoxide (270 mg) was added in to a sloution and the
resulting mixture was stirred for 30 minutes. 2,5-Dichloropyridine was added and the
mixture was stirred at 120°C for 2,5 hours. The reaction mixture was allowed to cool
to room temperature and 1 M HCl-solution was added and it was extracted with ethyl
acetate. The combined organic phases were washed with water and saturated NaCl-
solution and dried. The raw product was passed silica gel column using heptane-
ethyl acetate (3:1) as an eluant and then recrystallised 2-propanol. '"H NMR (300
MHz, ds-DMSO) &: 8.19 (d, 1H, J 2.6 Hz), 7.92 (dd, 1H, 8.8, 2.6 Hz), 7.47-7.34 (m,
5H), 7.02 (d, 1H, J 8.8 Hz) 6.92-6.87 (m, 3H), 5.12 (dd, 1H, J 10.0, 2.1 Hz), 2.97 (m,
1H), 2.73 (m, 1H), 2.17 (m, 1H), 2.01 (m, 1H).

2-[2-(3-(5-Chloropyridin—2-yloxy)phenyl)chroma.n-6—yloxy]—5- chloropyndine
was obtained in a same manner by using 200 mol-% of 2 5-dichloropyridine and
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15 2-(2,6-D fl uorophenyl ) chroman-6-ol,
2-(3,4-D fl uorophenyl)chroman-6-ol,
W(Qz‘mg!’@l?] fl uor opheny| ) chr oman- 6- ol , PCT/FI2004/000011

2- (2-Trif1 uoronet hyl phenyl ) chr oman- 6- ol , '
2-(4-Trifluoromet hyl phenyl)chroman-6-ol, 20
2- ( 3- Chl or 0- 4- f | uor ophenyl ) ¢3¢ oman- 6- ol ,
2- (2- Chl or ophenyl ) chr oman- 6- ol ,
2-(3- ChI or ophenyl ) chr oman- 6- ol ,

s_ga_ééin ﬁlf- -‘B %?Q%ﬁéln 5éHrERRA-GEol0E, NMR (480 MHz, d-DMSO) 5:
gzz:((zu,,g )]|_ﬁﬂ1 ﬁg”s;)]ggﬁﬂo n}%9§?z) 7.97 (dd, 1H, J 8.9, 2.6 Hz), 7.92 (dd,
@{th h pheeyl, YEIT DEERz)67.68 (d, 1H, J 7.8 Hz), 7.2, (s, 1H), 7.13-

S Ty o b e oo .10,

Bobtuelr opy, 23747k, MyH); 2-1Blfen Y HO i ¥hém, WHbne,
e Phen I-2 3- di hydr obenzo[ 1, 4] di oxi n-6-o0l,
6- Phenyl 5,6, 7, 8-tetrahydronapht hal e

6y dysiny 12> phvenybeciue & dﬁ;@mbﬁdzthﬁa&mf’h‘gbleﬁo +-Caheny-

Srodamtei¥knpyia E £ Dhéhetabivah6-6-byt
o ot
e R o W 2110 110310

gb{"ydﬁgﬁfubﬁibﬁeﬁyl)ch?mﬁmewl; ndan-5-ol, there can be

5-anl S F o DOy | ) ch 5 v
! tgtpﬁ&of@héﬁyljdhmmp%g%:”;grﬁn yl oxy] pyri di ne

ormn di
5- Chl or(%"'gﬁ{é‘p%r Ihfilﬂgro%rﬁenylcs chroman- 6-yl oxy] pyri di ne

) 2-(2, 5-Difluorophenyl)chroman-6-ol,

gi' S;' 91 9;62DlfiokpitafidtkeibBasANY! ) chr oman- 6-yl oxy] pyri
2-(3,4-Diﬂuorophenyl)chroman—G-ol,
2-(3,5-Difluorophenyl)chroman-6-ol,
2-(2-Triﬂuoromcthylphenyl)chroman-6-01,
2-(4-Triﬂuor0methy1pheny1)chroman—6-01,
2-(3-Chloro-4-ﬂuoropheny1)chroman—6-01,
2-(2-Chlorophenyl)chroman-6-ol,

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

2-(2 .4-Dichlorophenyl)chroman-6-ol,
2-(3-Bromophenyl)chroman-6-ol,
2-(4-Ethylphenyl)chroman-6-ol,
2—(3-Methoxyphenyl)chroman—6-ol,
3-Methyl-2-phenylchroman-6-ol,
2-phenylchroman-7-ol,
6-hydroxyflavanone,
7-hydroxyflavanone,
6-Hydroxy—3-methy1-2-phenylchroman-4-one,
2-Phenyl-2,3-dihydrobenzo[1 ,4]dioxin-6-ol,
6-Pheny1—5,6,7,8-tetrahydronaphthalen—2-ol,
6-Hydroxy-2-phenyl-3 ,4-dihydro-2H-naphthalen-1-one,
2-Phenyl-2,3-dihydrobenzo{1 ,4]oxathiin-6-ol,
3-(3-Fluorophenyl)chroman-7-ol,
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wOo@ng63198- Chl or o- 2- [ 2- ( 2, PCT/FI2004/000011
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5-di fl uor ophenyl ) chr oman- 6-yl oxy] pyri di ne,

5-Chl oro-2-[2-(2, 6- dlfluorophenyl)chrornan 6-yl oxy] pyr
i dui e,

5-Chl oro-2-[2-(3, 4- dlfluorophenyl)chronan 6- yl oxy] pyri
dine, 5-Chloro-2-[2-(3,

5- di KlpinhoRRMHN) oI, 0man- 6-yl oxy] pyri di ne, 15
5-Chl or o- -(2-trifluoronmethyl phenyl)chroman- 6-yl ox
T ! shenyi)ehroren- &1 o5y

5- Chhorlenglifidn(HeLri f | uor omet hyl phenyl ) chr oman- 6- yl oxy
] pyridi ne
5-Chm5?8°§1?%owﬁufgloro 4- fluorophenyl)chronan 6-yl oxy
] pyri di ne,

5- Chlo ridin
%o E 2 fﬁ!&%}ﬂeﬁ)ﬁ Sk orsAH- 0 e ky fppridiney ] py e,

,5 Cgl(jOChlogz- -[2-§§ ﬂcillyrophenyl)crlll}/clr&gnhgp [lTE;{r;/] 6yr}cflr? Xyl pyridine

5 Ch'SOCHro?o b32((2- firosbsheay ibanad-p ohnodpyriding| oxy] pyri d

ChI osrghlé’r‘fé [2425r iftBpiRhsyEhrogag gloxy]g)yn]d Pyti di ne,
5- ChIpcﬂbzo-ﬁqz((éﬁllﬂ)abmmewl)):mmyMy xSy ri di ne,

5 i 5o &gloro 52[2((3 SnE’ &1“8?%8%}%@0%%0@{&9]@9&% pyridin
5 Chl ChlcRe-Rd2A@16¢ilflupraphemyIchiomeanabry XY IRV Sy r i di ne,
25 5- @Morgz (@ AO&ZE% og,nemﬁmznm @)ywwyrmuﬂee

6- { h

o (5 e Sl one

6- (5 wremﬂztgttﬁﬂ%om@t ¥ipRnyBtitptad-Gplenypytidinean- 4

1 4] d? @%L%rg%r %@wmna%@ghenggch%g{agpﬁ%ghpyndme

5- Chl uCpicto{26F2p(3echbro54-AndroBhenyl chiteprmmemalsiryiaridme- y|
0X

6- {)SDéqhg %F"i @"Chl%m%en i)ﬁcmfmaﬁ 3/’1°X§]p3(“ glinﬁydr 0- 2H na
pht haﬁ-ﬂhldrofﬁ-]@ ~(3-chlorophenyl) chroman— —yloxy]pyndme

5-Chl g 0(22%20 ‘mﬂc)h?org'pﬂé'np])}&fr@ﬁhﬁﬂ%oﬁloxy]pyndme

1, 4] oxa rn pyridi née

5- ChI @Qﬂqof%ﬂ(— by Rt SIAMRYEXAIRS | pyri di ne
H618-2f 2(- -&B%@be@hfcﬁfm{m%-ylmmymqu di ne, 35

6- (5 ChI oro(pzy %M&%&Dﬁgﬁ%q @Hgﬂﬁgﬂaﬁeone

5- Chl & dugro
r espesiGhlGoy2- (meﬁm&mﬁm@momﬁf@ymwmmmom | 94

o (o e oA s E"Mﬁmﬂe

2-(2- Pﬁwﬂmpmn-%y Kpk3- PRSI A aNEsOMht ai ned in a

sane %‘fg @{10110591%1':1 2-yloxy)-2-phenylchroman-4-one,
6-(5-Ch10ropyridin—2-y10xy)-3-methy1-2-phenylchroman-4-one,
5-Chloro-2-(2-phenyl-2,3-dihydrobenzof 1 ,4]dioxin-6-yloxy)pyridine,
5-Chloro-2-(6-pheny1-5,6,7,8-tetrahydronaphthalen-2—yloxy)pyridine,
6-(5-Chloropyridin-2-yloxy)-2-phenyl-3 ,4-dihydro-2 H-naphthalen-1-one,
5-Chloro-2-(2-phenyl-2,3-dihydrobenzo[ 1,4] oxathiin-6-yloxy)pyridine,
5—Chloro-2-[3-(3-ﬂuorophényl)chroman—7-yloxy]pyridine,
5-Chloro-2-(3-phenylchroman-7-yloxy)pyridine,
6-(5-Chloropyridin-2-yloxy)-2-phenylchromen-4-one,
5-Chloro-2-(2-phenylindan-5-yloxy)pyridine, respectively.



Chl or o- 2- ( 2- phenyl chr oman- 6-yl oxy) pyri di ne i n Exanpl e
61, but replacing 2,5- dichloropyridine with

w@z2ehlesopyri dine. 'H NVR (400 MHz, d6- DMSO) 8:PCI/RI2004/000011

10

15

20

25

30

35

(dd, 10 1H, J 5.1, 1.9 Hz), 7.81 (ddd, 1H 8.6, 6.9,
1.9 Hz), 7.47-7.32 (m 5H), 7.08 (dd, 1H, J 6.9, 5.1
Hz), 6.95 (d, 1H, J 8.6 Hz),94.90-6.86 (m 3H), 5.11
(dd, 1H, J 10.2, 2.2 Hz), 2.97 (m 1H), 2.73 (m 1H),
2.17 (m 1H, 2.01 (m 1H).
2-[2-(3-(pyridin-2-yl oxy) phenyl ) chroman-6-yl oxy] pyri di
ne was obtained in a 15 sane nmanner by using 200

nmol - YEpdmPlectid.or opyri di ne and starting from 2-(3-
hydr I t@,g@g@gn 6-ol. "H NWVR (400 MHz, d6-DVSO
%%95@5“1"& J4.1, 1.7 Hz), 8.13 (dd, 1H, J 4.1,

1OHZ) 786(ddd 14 J 8.6, 7.5, 1.7 Hz), 7.81

(ddd, 5. éijﬂhe§yl5hroﬁxa5r6 loRy)p%yiding. 45 (t, 1H, J 7.9 Hz)
7.30 .5 Hz), 7.20 (s, 1H), 7.15- 7.06 (m

3H) 704(d 1H, J 8.6 Hz), 6.95 (d. 1H_ J 8.5 Hz),
6. 89- 6. ﬁﬁ’h(eﬁylcﬁldman%-yﬁxgﬁ)yﬁdme Wis obtagnefl i ippeysame rggn{emthan 5-

é@ﬂ’rﬁ%eéﬁ%ém lcgiggrgﬁ?6 ﬁbéﬁyﬁﬂe’m%ﬁqﬂl pld®1, T replacmgé,S-

dichrépwidiie wﬁhmg@pwm) A N b8y 13 e

5 866919Hz)747732(m 5H)708(dd 1H,
g s B0 3 1222

2.06 6: 8. 43
?{c?éhi’ﬁ Eﬁﬁym}jlzm(fmwz}(m% Mﬂ .33 ((Iﬂ\ﬂ?m 6. 98- 6. 93
(m 3H), 6.88 (dd, 2H, J 4.8, 15 Hz), 5.14 (dd, 1H,

J 10 2232 phE bhn—?-yﬂﬁylphenﬂl}é)lrorﬂaﬂﬁ y(l(my]mquwgg opf,:ﬂned na
o1 53 £ DaGeirina Fose2-(3-

Sote pr Sng 2p8 Ml o OF TRbfordirigint

y@ o nsnym)ehxmaagmx Iﬂ@ﬁ!&l@ﬁ@‘l‘ﬁﬁ?‘zé@mf 15@ld, 15, T 4.1,

61n§§ g%ef‘.r)’{gghiﬁ”?ﬁ 1610127 s6i(@8k] TRID 86, M1 0LA)] MeY (ddd,

SHGH. 1765, 2-Q Ezbﬁd@(tcllﬂfl)?fﬁﬁﬁé7ﬁod§ya%ylr76@1@ 740 (s. 1H), 7.15-
&m}h 1)L 7,024, [Hpi %Im@ 6 25 d,iEG, 111 05 Bizy,r 68D re8GUIn3H), 5.15

(0]

oo T E. 598 Ve, U8, 2758 ATeg 2% 4% B oy

8.00 (bs, 1H), 747732(m 6H), 5 7.01 (d, 1H, J 8.7
Hz) , 93- 86§(m 3H), 5.13 (dd, 1H, J 8.2, 1.9 Hz),
3.00 ¢ 2.73 (m 1H), 2.17 (m 1H), 2.02 (m
1H) . 4—(2-Pheny1-chroman—6-yloxy -pyridine

6- (2-[ 3- (5- Carbanoyl pyri di n-2-yl oxy) phenyl | phenyl chrom

an- 6-yl oxy) ntotinam de was obhtained me__manner
by usi42-Poenytshromar-oolem-pyBding 3tas Ix?lbpamedsm a same manner than

5-Chloro-2-(2-phenylchroman-6 -yloxy)pyridine in Example 61, but replacing 2,5-
dichloropyridine with 4-chloropyridine. ' NMR (400 MHz, de-DMSO) &: 8.43 (dd,
2H, J 4.8, 1.5 Hz), 7.47-7.33 (m, 5H), 6.98-6.93 (m, 3H), 6.88 (dd, 2H, 7 4.8, 1,5
Hz), 5.14 (dd, 1H, J 10.2, 2.2 Hz), 2.99 (m, 1H), 2.75 (m, 1H), 2.18 (m, 1H), 2.01

(m, 1H).

Example 64.
6-Nicotinamide derivatives

6-(2-Phenylchroman-6-yloxy) nicotinamide
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10 amide and starti ng from
2- (3-'hydroxyphenyl ) chroman-6-ol. '"H NVR (400 MHz,

wOodBeOMBD)! S: 8.63 (d, 1H, J 2.4 Hz), 8.61 (d, PKH/FI30az/040011

Hz), 8.27 (dd, 1H J 8.6, 24Hz) 8.23 (dd, 1H J

8.7, 2.4 Hz), 8.03 (bs, 1H), 8.00 (bs, 1H), 7.48 (t,
1H, J 7.9 Hz), 7.46 (bs, 1H)957 44 (bs, 1H), 7.35 (d,
1H, J 7.7 Hz), 7.25, (s, 1H), 7.14 (dd, 1H, 7.9, 7.7
Hz), 7.11 (d, 1H, 8.7 Hz), 7.01 (d, 1H 8.6 Hz), 6.93
15 6.8 Pﬁényﬁiﬁ}omﬁx 8%1dx§) nikotindmilie wastoptai@d9H a(smme Hiinner

téa{gfﬁhéorﬁﬁibﬁ%laﬁwygﬁ%%“@% SomyiaTh *%mlp 8P BitdeBizcing

ﬁslaydlﬂmby@ameienthmcmmmcatmmum thMR( oo MHz, dG-DMSO) 5:

ﬁ?ﬁ%d TETH S BT BaV I 711 4 842 1000 SOK%PQ 470 30, 6H),

trLon

hot (xhdH;HlFS ZHapI693-6.86 6nAED, . f;xp o6, TR 15 s, $00 (m, 18,
’?fk‘ ? njt'/’@&”ﬁ{v\la@o &f{uxed for 4 hours After
I'hg

nperature 3 M HC sol ution was
added and THE was evaporated in vacuum The 25 m xture

was ngge| ﬁk%@hﬂflﬁﬁlo@dﬂyﬁdﬁa@ %dﬂ@%ﬁﬁﬂpﬁenﬂﬂhmmbn -6-yloxy)
o ed e eH ma sggee {nannerab usm % molh% of 6-chloronicotin-
1?19@?%11*\‘% Mag goigm M g

Qfddénﬁa smawﬁahm(mydeewhmmmm@m

Ll "R AOREHE KT LRI e I8 TR 0 o

Tk 8.3HKd, Bazns 6s2.4 1), 3.23 GH1, wﬂmu i82)58 ﬂ%)(bs 15, £00 (bs
77 &413111 716@)§ ﬁfi) 1421(b§ 7*56)(61 B1807 6 189, 7.25,

éﬁfw)%%ﬂ4 (gq) 1H27 907 4 ,Iﬂz) ﬂ_gl (& 1&-23 8(7nﬁz)1&|) 1 (é% ﬁ]q{z) 6.93-

%)'i ( gﬁHJ87Hz)’>97(m 1H), 2.76 (m, 1H)220(m 1H), 1.99
ne?hy 21'6- (2- phenyl chroman- 6-yl oxy) pyri di n- 3- yhnet hy

(m. Hh-ne 35 a)

(6- Chl oropyri di n-3-yhnet hyl ) di met hyl am ne WO

2004/ 6319} 2CT/ F12004/ 000011 96

2- Chl | oronet h Egpyrl di ne (500 )
di sso[‘d[éel(m-li’heayhhmman(%y XY Vi uu?wﬂmﬁh ine haéy%ﬁélorlde
m, 33 %in ethanol) and potassium carbonate (641 ng)
wer e added and the resulting m xtu s reflu

ed for,.
15 niogs soMieeYo v ARV ICBRPBRS A Bleo LBl (AL SHE) in dry
tgt ) Mkﬁadﬁ%% oém @Gizdlﬁ@oﬂ\aﬁ)cﬁxﬁd‘-’ﬂm edmpldx(0c iyl 1.0 M

ace
m BHE). )Thefequ}tllt%ﬂll)gtﬂq wa rgﬂgxedzt%%@??ﬂ%s e 4c,oc§1%fg t% ::l'n xjaom
&zrgpdﬁﬁn’e BMIHC Solufldf) waRadded(and BilHwas b\)aporated in vacuum. The
ikl bl 2R 86 O RATS bRTY A b ARl
Breraeiagd dried (Thedmyhiondo ekrC4S P kg istepuR: 3YIpRHBYRgin-3-

1]%1%@:1&%@ was obtained via treatment with HCL-ether solution. "H NMR (400
MHz, de-DMSO) &: 8.29 (bs, 3H), 8.21 (s, 1H), 7.95 (d, 1H,J 8.5 Hz), 7.47-7.34 (m,
5H), 7.03 (4, 1H, J 8.5 Hz), 6.89-6.86 (m, 3H), 5.13 (d, 1H, J 8.4 Hz), 4.00 (m, 2H),
2.94 (m, 1H), 2.70 (m, 1H), 2.19 (m, 1H), 2.00 (m, 1H).

Example 66.
' Dimethyl-[6—(2-phenylchroman-6—yloxy)pyridin-3-ylmethyl]amine

a) (6-Chloropyridin—3-y]methyl)dimethylamine
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prepared as described for
5- Chl or 0- 2- ( 2-phenyl chr oman- 6- yl oxy) pyridine in

woboapdAaepbl, but replacing 2,5-dichloropyridi neCWiFideo4/000011

(6-chl oropyridin-3- ylnethyl)di nethylaniine. 'H NWR
(400 MHz, CDC13) 5: 8.03 (d, 1H, J 2.3 Hz), 7.65 (dd,
1H J 8.4, 2.3 Hz), 7.44-7.3%p(m 5H), 6.92-6.88 (m
3H), 6.84 (d, 1H, J 8.4 Hz), 15 5.05 (dd, 1H, J 10. 2,
2.3 Hz), 3.36 (s, 2H), 3.02 (m 1H), 2.80 (m 1H),

2 23

albrtetiiut b ch B b o o
tﬁEt @metﬂﬁarﬂme@ﬁﬁlm}r 3Ai% it {othan )a?élﬂd’of?éﬁlﬁm cazhenate (ol mg)

MORE i cthre v@as%ﬂﬁ&@& f&t 55 b dAifter evaboration of

??.,E;*iiﬁd‘i;maz@g Sl e B AT
"F—Pﬁgx&ltz 8 5\A@31 (ETBY 643 Hz)lza;m’u(dd EERYI8.2,2.3
acetate was a SOl Utl on was
W) Acd i H, Js%@ﬁ'?@t ggl g?{)nfgh t:sa hate sol uti on,

vvater and brine. 1H NWR (400 MHz,) S 8.92 (d, 1H, J

@Dmgat@é [5‘;(9 %kﬁjxylcér@%ba?l%-glo;}y)b'ﬁ)idm??f-?ﬂnétgyl]éﬂﬂme J

6 (2 Phenyl chr oman- 6-yl oxy) nicotinic acid nethyl

rense: ﬁr Pi rggtﬁél [P\;\ggﬁﬂe% {c gf;ﬁgxgan(SS-X'ioQ&)ﬂynﬂhP%hﬁétﬁyﬁﬁﬂnﬁne was

déscri bed ' f

ﬁeﬁedmd@sc@he@ fmrﬁyc Iorerde(R-RheyYleoTsHTa- YipxpyFidine in
Eﬁn AR 516 but PbiacidERsakENS08 Yﬁdlﬂé ith @6 @pIorbpyrivinygi-t h

Preethyinegismns 75 NOIR gV GBlGyy o 5 Wia B 193 g, 765
RO I8 4B D, 2477.32 (WHDWW&% 3H), 6.54 (d, 1H ] 84 Ha),

LIS B s i ) g e

3Hp.(n2 195, L.00 () E).2. 74 (m 1H), 2.18 (m 1H), 2. 01
(m 1H). Exanple 68. 5 6-(2-Phenyl chroman-6-yl oxy)
nicotinic acid 6-(2-Phenyl chroman-6-yl oxy) nicotinic
aci d E@éplegb7. wat er (10 m), ethanol (2 m) and

pot asgl Stk adid metthyhefter The

resul t%l riiﬂgi{glture vvas P{xuxed for 2, S}ahours. After
cooling to roomtenperature the pH was adjusted to pH
10 1 ) blrHierearblinR R Mythybesitrori ¢ acid and the white
precipitate was filtered. 1H NWR (300 I\/Hz d6 DI\/BO)
S: 13.12 (s, 1H), 8.67 (d, 1H J 2.4 Hz) @A

1H, J 6-Ghlbronicofinkzicid 12,08) Tvaaligsaived iy meﬂnml grd carjgentyated

%ygroilﬁ oric acf% ('39) r%?) \(VEQ ad%Hél. The rtéctiotdnixture was refluxed for 5 hours

and methanol was removed in vacuum. Ethyl acetate was added and the resulting

: . . . . 1
solution was washed with saturated sodium bicarbonate solution, water and brine. 'H

NMR (400 MHz,) &: 8.92 (d, 1H, J 2.1 Hz), 8.32 (dd, 1H, 7 8.4, 2.1 Hz), 7.70 (4, 1H,
7 8.4 Hz), 3.90 (s, 3H).

b) 6-(2-Phenylchroman-6-yloxy) nicotinic acid methyl ester

6-(2-Phenylchroman-6-yloxy) nicotinic acid methyl ester was prepared as
described for 5-Chloro-2-(2-phenylchroman-6-yloxy)pyridine in Example 61, but
replacing 2,5-dichloropyridine with 6-chloronicotinic acid methyl ester. "H NMR
(400 MHz, CDCl;) &: 8.70 (d, 1H, J 2.4 Hz), 8.29 (dd, 1H,7J 8.6, 2.4 Hz), 7.47-7.32



1H, J 10.0, 2.2 Hz), 2.99 (m 1H), 2.74 (m 1H), 2.17
(m 1H), 2.01 (m 1H). 15 Exanple 69.

wonN/wdt4inoni tril e deri vati ves PCT/F12004/000011
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6- (2- Phenyl chr oman- 6-yl oxy) ni cotinonitrile 20

6- (2- Phenyl chroman- 6-yl oxy) ni cotinonitril e was

prepared as described for 5-97

ni tro-2-(2-phenyl chroman-6-yl oxy) pyridine in exanple 1
(b) using 500 ng of 2- phenyl chronan-6-ol and

gﬁ FRC g (é; ol 0. efﬁz)nGt%mos/sr(xﬂlm) byl43371}w 1.0 Hz), 3.85 (s,

S5 ] heihed g B R R AL LGS Dot bt o as”

an eluant and then crystallised fron12 propanol. 1H

NVR (400 g 25 d6-DVBO) S: 8.65(d 1H, J 2.4 Hz),
828@&@%—88 2.4 Hz), 7.47-7.34 (m 5H), 7.17
(d, 164(2-Phengchipinas-togosy)sicatimic @8, 5.14 (dd, 1H, J
10. 1, 22Hz) 299(m 1H), 2.73 (m 1H), 2.18 (m

1H)
{ |2_|) [ 36«%P@9®ddpymamﬁqylgkx)|Déﬁgtl)m€p?féql1ﬂqodﬁg)@ﬁﬁwfél‘}P’é&ﬁﬂlaml
ﬁtdnﬁgiytats&hhﬁhycﬁ&)mﬂ@ﬁ/eﬁkﬂl@deﬁ% alfTasid 'H@%sumliglﬂﬁxtbne was
USI

| oroni coti nonitri, e

safbied ] 4 BONTS- fﬁéerrﬁpa 188 {ATIRHY EPATASIR thepEg s PARiR: o P
i 4ath Mﬂzentﬁbﬁc@hmclﬁom fibend ihe wiite pte@piatéwps filted. 'H

K 8 Roefe A s of s 35 176, 1RTis 6 b 1, P23 g0) 03: G, .5
8, 2 8HZ)) 7 A8 . Hefm, SERE,04(8, 1}1,|—])8 6 Hz266.96¢. sqgm 3)55.14 (dd,
‘iﬁ’ 1 169 §2f002 Q9. e AEB02 AT, Do (gl

(m 1H), 2.01 (m 1H. WO 2004/063191
PCT/ F£200069011 98 Exanpl e 70.

3-(2 oman- 6- vl oxy) pyri di ne
2- Pheﬁ§$@ﬁ@%ﬁﬁﬁﬂ%dﬁp’1§§8 ng), 3-bronopyridine (500
ny) , potaSS|un1 5 hydrOX|de (322 ny) and potassi um

i odi d ced i cdry DMSO (10 nl).
The rgéﬁ%ﬂﬁﬁﬁ? A °xy “1°§lf‘rn§4&‘ 120C for 3.5

hours. After coollng to room tenperature 1M

HCl - sql )
e s (ﬁtéh%ﬂ #g%d@shoﬁgﬁé%oﬁ%omtﬁfeqﬁa% PhEsar&KAs sttt for 5

NI TR I ned organ| extracts )
\msrce%&&s!héwlohrpmam -G IPRY)PYRnG 17 SFRMRIA L ALIFSERS R} Be of 2-

%ﬁ }Hﬂﬁlaﬂf(‘}dol%ﬂ%blacmg 2-chloro-5-nitropyridine by 337 mfg of d6 ci)hloro-
uri fie

SAotAAEHEo i AU BT B reEn B oS D e btane-
FhyE bebdtt as ArelubRnd4Bén driitallidéd £RGIBprophixdHH SMB (zmo MHz,
S%Dﬁs%éé 885 (@yfiny e g b5 b Bk 2.4 Al frFnd @, s

Hiz])7, (d6 18] w HA)H.96-6.87 (61, BH),, 5. b4 (ﬁzi 8] 1944, 23 Ho), 2.99 (m, 1H)
27 (22 98 iMoo fn MM 1M, 2.23 (m 18,

6-{2-[3-(5-Cyanopyridin-2-yloxy)-phenyl]jchroman-6-yloxy} nicotinonitrile
was obtained in a same manner by using 200 mol-% of 6-Chloronicotinonitrile and
starting from 2-(3-hydroxyphenyl)chroman-6-ol. 'H NMR (400 MHz, d-DMSO) &:
8.66 (d, 1H, J 2.2 Hz), 8.64 (d, 1H, J 2.3 Hz), 8.33 (dd, 1H, J 8.6, 2.3 Hz), 8.28 (dd,
1H, J 8.7, 2.2 Hz), 7.50 (t, 1H, J 7.8 Hz), 7.38 (d, 1H, J 7.8 Hz), 7.28, (s, 1H), 7.26
(d, 1H, 8.6 Hz), 7.19-7.16 (m, 2H), 6.97-6.88 (m, 2H), 5.18 (d, 1H, J 8.3 Hz), 2.97
(m, 1H), 2.74 (m, 1H), 2.22 (m, 1H), 2.01 (m, 1H).
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Clains 1. Conmpounds of formula (1) or (I11): R3I R3 R2

worl4meHe _OY.." X O~Y I / O z~/ NN (I) RCT(RIZH04/000011

10

15

Rl 5 wherein Xis -0-, -CH2- or -C(O-; Zis -CHR12-
or valence bond; Yis -CH2-, -C(O-, CHORL3)-, -0,
-S-; 10 provided that in case98 is a val ence bond, Y
is not C(O; the dashed line represents an opti onal
doubl e bond in which case Zis -CR12- and Y is -CH2-,

-C(O -geh 10)- (in formula Il) or -CH (in
f or mul : iindependent | H, | ower
al kyl ,?1(0'§HQFIP{8W 6')%%}%1’%916‘ eﬁ - CF3y - OH,

benzyl oxy or a group of fornmula (JEa) N O R4 (111a)

20 R1 hal

Neior 0) R hehy Rl CRERSR S Brosi PoRaR G R ot

i hydresidet(B22 nghmmiassgmﬁodld@wmﬂ rdaqe i) a\ﬂh%kr with dr ®MSO (10
opy. ;‘/ﬁp@é regaﬂ}ﬁl ﬁl)@ﬂ@%ﬁ’é’t@’(&? apf2d°@ 1’?1"‘??@ H3ArsOTA it} do%hﬂg to room

benz group or mul I n case
psammramrer Méi@rsomrtmms gddpd gpd (hel ryuxmfe W&f' exEpded vt
t Bi%h%rﬁ@t‘ﬂaﬁ'émomé Eombinedlorg@higxBAsE Wetdwadibd &ath. RV BICI-

solution, then with water and brine and dried. 3-(2-Phenylchroman-6-yloxy)pyridine

was purified by column chromatography using heptane —ethyl acetate as an eluant. 'H
NMR (400 MHz, d¢-CDCl; + MeOH) &: 8.31 (s, 1H), 8.24 (dd, 1H, J 3.8, 1.9 Hz),
7.45-7.25 (m, 7H), 6.87 (d, 1H, J 8.6 Hz), 6.83 (dd, 1H, J 8.6, 2.6 Hz), 6.81 (d, 1H,J
2.6 Hz), 5.07 (dd, 1H, J 10.1, 2.3 Hz), 2.98 (m, 1H), 2.78 (m, 1H), 2.23 (m, 1H), 2.12
(m, 1H).



25 R4 is H, -NO2, hal ogen, -CONH2, - COOR15,
SRI's, -NRL6RL7, -NHC(OR5 or -NHC(NH)

- WD
W%M?‘o‘éé‘lgl PCT/ F12004/ 0001111 100 R5 is al KyffT/FI2004/000011
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substituted with 1-3 substituents selected fromthe
group consisting of hal ogen,,&am no and hydroxy, or
car boxyal kyl, in which the al*Kyl portion is

optionally substituted with 1-3 substituents sel ected
fromthe group consisting of hal ogen, am no .and

hydr oxylaims CHR6NR7R8 or one of the fol | owi ng groups: 5
RIO RO NN QRL1 1IIIIINRO R19 RI9 W 10 Wis N or

CH Qi CHR14 R6 is Hor |ower alkyl;
R7 and1 P%@%Eﬂg@r{bl%?@l) acyl, lower alkyl or

| ower hydroxyal kyl; RO is H, |ower alkyl or phenyl;
15 R10 and R1L 1 are |ndependenkly H or | ower alkyl;
R12 i fH or lower alkyl; R13 is¢H, alkylsul fonyl or
acyl ; _X is H -OH, CO(P15 ; is Hor |ower

al k= 6 and RL7 are i Rdependg
al kyl s oJpy; SK\NHR18 or .

| ower al kyl ; 'm Qr O—| R20 i) @ —
gr oup optlonéky suBstit i groép; 1
and R22 are | ower alkyl;\a gNohar maceutical 'y N
acceptable salts and este thereof. 2. A conpound

according to ch)';\lml wheregn R1 is -NHC(O)F(% X i sRO,
Yis

wherein

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

Z is -CHR,- or valence bond;

'Y is -CHy-, -C(O)-, CH(ORy3)-, -O-, -S-;

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

the dashed line represents an optional double bond in which case Z is —CR -
and Y 1s

-CH;-, -C(0)- or CH(OR)- (in formula II) or

-CH- (in formula I);

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

N

A\
/O\@R4 (1ta)
= :

R; is H, CN, halogen, -CONHj,, -COOR;s, -CH;NR;5R13, NHC(O)Rs,
NHCH;R;s, NHR 30, NR21R2;, NHC(NH)NHCH,; or, in case the compound is of
formula (II) wherein the optional double bond exists or in case R; or Rj is benzyloxy
or a group of formula (IIla) or in case the pyridine ring of formula (I) or (II) is
attached to the oxygen atom in 3-, 4- or 5-position, R, can also be -NO, or NR 4R ;7;

R4 is H, -NO,, CN, halogen, -CONH,, -COOR s, -CH>NR5R 15, -NR6R 7,
-NHC(O)Rs or -NHC(NH)NHCH3;



CH2 and Z is CHR12. 30 3. A conpound according to
claim2 wherein Zis CH2 and R5 is al kyl substituted

WQRaW043t8l substituents sel ected from the groupPCT/FI2004/000011
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consi sting of halogen, 101 am no and hydroxy, or

car boxyal kyl, in which the alkyl portion is optionally
substituted with 1-3 substitu s selected fromthe

group consi sting of hal ogen, am no and hydroxyl,

- CHR6NR7R8 or one of the foll ow ng groups: RI0 W ~\N

R9 Q NREIB allsy] RaSstiRited Rith INRsubstituntscetsoted droae ther gipugyconsisting

ofr et IR iR b gt Sy R e lleyfpordbA 1P
a@mr@ﬂlﬁgubs@r@re@wﬁhzﬂ ehstityeniaselestedidrom ehe oD PISIANa S of
aﬁﬁ@%ﬁc 'ﬁﬂm‘i@aﬂd Ry dfd Ay UCHR MIERE b offd of the MBowihg Joufp@’

phar euti cal conpdsition conprising a conpouRd
claim1 together with a @harnaceutlcally accept abl e
carrle[/ﬁ\ e of a copfpound of claim1l1 in gbe

pr oducti onWof i nt for i nhi bitinglthe

Na+/ Ca2+ excha anpsm i | in a ect in
need t hereofYy 9. Us a conpoundl of clayml)in the
production okqg nBdf canegig f or Ré ng ahrhyt hni as
in a subject 1n need thereof.

W is N or CH; _

Q1s CHR 4, NRg, S or O;

Re1s H or lower alkyl;

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

Ry i1s H, lower alkyl or phenyl;

Rio and R;; are independently H or lower alkyl;

Rz is H or lower alkyl;

Ri3 1s H, alkylsulfonyl or acyl;

Ris1s H, -OH, -COOR;s;

Ris is H or lower alkyl;

Ri6 and R;7 are independently H, acyl, alkylsulfonyl, -C(S)NHR ;3 or
-C(O)NHRm;

Rsis H or lower alkyl;

Ri91s H or -OH;

Ry is a pyridinyl group optionally substituted with a -NO, group;

R;; and R are lower alkyl;

and pharmaceutically acceptable salts and esters thereof.

2. A compound according to claim 1 wherein R, is -NHC(O)Rs, X is O, Y is
CH; and Z is CHR ;.

3. A compound according to claim 2 wherein Z is CH; and Rs is alkyl
substituted with 1-3 substituents selected from the group consisting of halogen,



101

amino and hydroxy, or carboxyalkyl, in which the alkyl portion is optionally
‘substituted with 1-3 substituents selected from the group consisting of halogen,
amino and hydroxyl, -CHR¢NR,R; or one of the following groups:

R10
‘ KKQ \C] : N \©\/(\Q
5 Rt9 ' R19 NRq \Q W

4. A compound according to claim 1 wherein R, or Rj; is a benzyloxy or a

group of formula (I1la)
N\
e O\E}M (la)
=
10
5.A Comp_ound according to_claim 4 wherein R4 is NO,.
6. A compound according to claim 4 or 5 wherein R; is NO,
15

7. A pharmaceutical composition comprising a compound of claim 1 together

with a pharmaceutically acceptable carrier.

8. Use of a compound of claim 1 in the production of a medicament for

20  inhibiting the Na*/Ca®* exchange mechanism in a cell in a subject in need thereof.

9. Use of a compound of claim 1 in the production of a medicament for
treating arrhythmias in a subject in need thereof.



