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The present invention relates to novel benzopyran

der;vatlves, the pharmaceutlcally acceptable ‘salts and -
solvates thereof and pharmaceutical = compositions

containing them, having a leukotriene antagonistic

‘activity. The present invention also relates to a

_ proeéSs' for the preparations of the novel benzop?ran

derivatives as well as to the therapeutic use thereof.

_It . is ;'wellf _knowh that most eiccsanoids,

t

]_proStaglandins,rl'leukotrienes “and related compounds
~ derive ”from ‘a ‘fatty . aciad having . 20 carbons and 4.

'unsaturations,_ called . arachidonic acid (AA), which

fundamentally esterlfzes the hydroxyl at the 2- p051t10n_
of the glycerol of the phosphollplds contalned in the
cell membranes AA is released from the phosphollpzd‘l

contalnlng it by the actlon of a llpase, phosphelzpase

_'Az (PLAZ) {"CRC Handbook of Elcosan01ds and Related

Lipids", wvol. "II, Bd. .A.L.Willis, .CRS Press Inc.,

_.Florlda (1989)) After being released AA is metabolized :
_1n mammals malnly by two different pathways or enzyme L

' systems, ' Through -j_cyclooxygenase ' it = produces

prdstaglandins ‘and thromboxanes, the most significant

 being PGE, and TxAz, which' are directly involved in
"1nflammat10n (Higgs et al. Annals of Cllnxcal Research
25

16, (1984)) _Through _llpoxygenase it .produces
1eukotr1enes, the _most important being 'LTB4; ‘and the
peptide-leukotrienes LTC,, LTD, and LTE,. All of them

are also ‘involved in inflammatory reactions, exhibiting
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‘chemotactic activities, ~stimulating the secretion of

lysosomlc enzymes énd :playing an - important role in

1mmed1ate hypersen51t1v1ty reactlons (Balley and Casey,

is a _stroog' chemotactic agent' which promotes the

‘infiltration of leukocytes  and ‘their  subsequent

'degranulation.-(Saimon et'al.; Prog. Drug Res., 372, 9

(1991)). It has been widely shown that LTC, and LTD,

have strong constrictive action on human bronchiltnahlen_f

et al., Nature, 288, 484 (1980)), causing the

obstruction of aifways by . inflammation and mucus
production"(uarom'ef'alf;]Am. Rev. Resp. Dis., 126, 449
(1982)), being 'thus .involved_ in the"pathogehesis_ of
bronchial asthma, chronic"broochitis, allergic rhinitis,
etc. Peptide-leukotrienes also bring about a .blood -
extrovasation causéd by the increase of vascular

permeability (Camp et al., Br. J. Pharmacol., 80, 497

. (1883)) ond are involved ih_some_inflammatory diseases
' such as atopic eczema and'psofiasis.'On'theoother hand,’
several effects of peptide-leukotrienes on ‘human

'cardiovéscular - system have béen observed; they are

mainiy _involved_ in the pathogeneéis of _thé ,ischaemio

'oardiopathy,'This.rolationship'hAS”been confifmed by the:

fact that coronary arteries_oan produce these mediators

(Piomelli et al., J. Clin. Res., 33, 521A (1985)). These

'effects,'together with'the.Strong contractions;observed

"in heart tissue cahsed'by.-l:.'rc4 and LTD4, suggest that

these mediators nght contribute to other cardlovascular
dlsorders, such as’ coronary spasm, heart anaphylaxis,
cerebral oedema and endotoxlc shock |

From what sald above it follows that the. control of .
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':thed “biologioal activity" of leukotrienes _ through

compounds which = inhibit = their —release or :antagonize

their effects, represents a new rational approach to the

'prevention, elimination or .improvement ~of different_

allergic, anaphylactic,' inflammatory and thrombotic .

condltlons, in which such mediators are involved.

In llterature some compounds have been descrlbed

'that can be con51dered as structurally related to the.

compounds of the present 1nvent10n,-hav1ng moreover an
lnhlbltory action on 1eukotr1enes. Toda M, et al.
deScribed_ N—[4—oxo-2 (1HL5 tetrazolyl) 4H=1 benzopyran-'
8-yl]~4—(4-phenylbutoxy}benzamlde and_'the derivatives

thereof (EP 173,516) as strong leukotrienme antagomists. .

All these derivatives have an amide or thioamide group

in their structure as a bridge between a lipophilio
moiety and a carbocycle contalnlng an ,acid' moiety.
Tnerefore, the compounds dlsclosed in the present
invention, bésides other functlonal groups' as bridges
between __ other lipophilic and polar moieties, can have
amides as well, in'any'case such derivatives being not
1ncluded w1th1n the general formula of the patent of
Toda et al. On the other hand, the derlvatlves of the
present 1nventlon show the advantage of a very high oral

bloavallablllty ~ thanks- 'to . their metabolic and/or_

'chemlcal stablllty

on the other hand, Huang F. C. et al. (US 4977162
and  US  5082849)  described  4-oxo-7-[[3-(2-
qﬁinolinylmethoky)phenyllmethyioxyj—z-(1H=5—tetrasoiy1)-
4H=1—henzopyran'land the derivatives thereof as potent
leukotriene antagonists. All of said_ compounds 'are

quinoline derivatives containing ethers, thioethers,
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sulfoxides, sulfones,  amides, ketones, vinylenes and
amines as'bridbes between the chromane heteroc?cle or

equlvalent with an acid function  and the qulnollne—

. containing ‘lipophilic moiety. - Therefore such compounds

dlffer from those of the present invention in that they'
contain a qulnollne within thelr general formulae, whlch
heterocycle is never present in the general formulae and
clalms of the present 1nvent10n _ '

However, the obtention ' of -compounds' with high
leukotrlene antagbnistic't activity _'end good oral
bloavallablllty is st111 an unresolved problem 1n a
number of antagonists. up to now. The present 1nyentlon
provi_des' a series of rnovel compounds that exhibit the
above'mentioned antagonistic action,-that show a. good
oral adsoprtion and are useful in therapy. o
DISCLOSURE OF THE INVENTION

The present - invention provides novel benzopyran

derivatives of general formula I,

" wherein:

~ A is an oxygen or sulfur atom or a methylene group;

-~ B can be:

. a) a benzofused heterocycle
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.wherein{_- :

- ﬁ.is”an 6xygen or sulfur atom or a NR® group,
wherein R is 'hydrogeh or f(cl-c4)-alkyl, ‘the RO
'g:oup ' being' 'pptionally  substituted - by the

su_bs_ti_t_’uent containing A when said substituent is _
bound to the 1~ position of' the benzofused
heterocycle; o

-3 and'_Y' tep#esent ‘two carbon ”étoms' linked
together bf a,single”bond or by a double bond}

- T -is' a single Tbond,  a methylene group or a

~‘carbonyl group;

and wherein:

- the substituent containing'A is bound to any one

of the.possibie 1-, 2-, 3~ or 4- position of the

benzofused heterocycle; o
~ the substituent contaihingfc'is bound to the 6~
or 7- position of the-benzofused'héterocycle: '

b) a phenyl group

wherein the substituent containing 'C is bound to

the phenyl group at the 3-, 4- or 5- position;
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- C 1s a d1rad1ca1 whlch represents

a)_when- B is a benzofused heterocycle, a —CONR7
~CSNR7 _ —SOZNR7 —CH,0-, -CH-CH- group, wherein

: R7 is hydrogen ‘or methyl; - : '
)-when ‘B 1s a phenyl group, 2 —SOZNR7 -cnio—,

'-CH-CH- group, wherein R7 is hydrogen or methyl '

- D is a 5 tetrazolyl or --COOR8 group, where:Ln RB is

hydrogen, a (Cl-c4)—a1kyl or a phenylalkyl group of less

than 10 carbon atoms;

- Rl, Rz, R3, R4 and R6 are independently hydrogen,

halogen, (cl—c4)—alkyl, -0CH4 Or -0H;

T e m and n are integers from 0 to 4.

_The present 1nvent10n also provides a process.for

the preparatlon of the novel benzopyran derivatives, as

well as the therapeutic use thereof.

'The present 1nvent10n also relates to the solvates

and 'the pharmaceutlcally acceptable salts of. the

.compounds of, formula I and partlcularly the salts

represented by formula Ia,

'Ia.

.whereln M+ 1s an alkall metal cation (e.g. Na* kY)Y,

it represents the half amount of an alkalzne-earth metal

catzon {e.g. 1/2 Ca2+ 1/2 Mgz+), or a cation der1v1ng

-from-an;amzneuor ammonium salt (elg,'ethanolammonlum,

b
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-diethenolemmonium, triethanolammonium, tris(hydroxyma-

thyl)methylammonzum)

_ The compounds of formula I can have one or more_
asymmetrlc carbons in their structure. "The present'
nventlon compr:.ses all the possible stereoisomers as
well as the mixtures thereof.

; Preferred compounds are those wherein Rl and RZ are
hydrogen,.fluor1ne or chlorlne and D ;s a S5-tetrazolyl

or COOR8 group, wherein R8 is hydrogen, methfl, ethyl'or}

- benzyl.

Preferredlcompounds'also are those wherein B is a

benzofused heterocycle and C is a -CO-NR7- or -CH=CH-

group._ | |
Further preferred compounds are those of general
formula I wherein B -is- a phenyl group and C is a
~CH=CH-, -cnzo- or -SO,NR7- group. o
Partrcularly preferred are the compounds of formula
I wherein R3 is hydrogen or methyl, C is a -CO-NR'- or
-CH=CH- group, m and n are integers from 1 to 2, B is a’
benzofused hererocycle uherein Y-2 represents two carbon

atoms linked by a double bond, T is 'a singie bond or a

.carbOnyl group and U is a NRS group, wherein R is

hydrogen or methyl ‘or can be substituted by the
substituenr. containing A and whereln the substltuent

containing € is ~bound to the 6- position of the

- benzofused heterocycle and the substituent containing A

'is-'.bound to the 1- or 2- 'position of the benzofused

heterocycle.- _
Partlcularly' preferred also are the compounds of
formula I whereln R3 - is -hydrogen,' R4 is hydrogen,

fluorine, chlorine, methyl or methoxide, C is a —CONR7—
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or -CH=CH-:group, m and n are integers from 1 to 2, B is"

- a benzofﬁsed 'heterocycle wherein Y-Z represents “two

carbon atoms lznked by a s1ngle bond or a double bond T

is a. slngle bond or a methylene group ‘and U is an oxygen

' atom, _and wherezn the substltuent contalnlng C is bound

to the 6--posrtlon of the benzofused heterocycle and the

‘iz

'substltuent contalnlng A is bound to the 2- position of

the benzofused heterocycle accordlng to the numberlngs
descrlbedmabove.

~ Particularly - preferred also are the compounds of
general formula I wherein ¢ " is a ~CH=CH-, —CHZO— or

—502NR7— group, 'n is O, m 15 an 1nteger from 3 to 5 and

‘B is a phenyl group in whlch the substltuents contalnlng i

A and C are llnked to the phenyl group at the respectlve
relatlve para p051tlon
| Most preferred compounds of formula I of the

present 1nvent1on are the followlng ones‘

1- benzopyran—z-carboxyllc acid;

' Na[4éoxo¥2i(1HL55tetrazolyl)-4HL15benzopyran—8~Y1]-2-

'(benzyloxymethyl)chromane—s-carboxamide;

8-[2- (3—pheny1propyl)chromane-6 carboxamldo] 4-oxo-4HL1—
benzopyran—z-carboxyllc acld, ' - '
N-[4- oxo—2 (1HL5-tetrazolyl)—4HL1 benzopyran-&-yl] 2-(3-
phenylpropyl)chromane-s—carboxamlde, )
8—[2—(benzyloxymethy1)benzofuran-5-cerboxamido]—4-oxo-
4H-1~ benzopyran-z carboxylxc acid; -
8—(2—benzyloxymethyl -2, 3-d1hydrobenzofuran-5-carboxaml-

do}- 4—oxo—4HL1fbenzopyran-2—carboxyllc acid;

'N—t44oxof2-(1&#5-tetrazoiy1)é4HL1-benzopyran-8-?1]-2-'
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:'8 [2- (3-phenylpropyl) -2, 3 dlhydrobenzofuran-5-carboxam1—_ o

do]- 4-oxo—4H= -benzopyranrz—carboxyllc acid;
N—[4-oxo—2—(1HL5 tetrazolyl)-4ﬂ=1 benzopyran-s-yl] -2-(3-
phenylpropyl) -2, 3-d1hydrobenzofuran—5-carboxam1de,

8- (2—benzylthlomethyl -2, 3-d1hydrobenzofuran-5-carboxaml-'
do)-4—oxo-4H=1—benzopyran-z-carboxyllc acid; '
8—[2—(4'-fluorobenzyloxymethyl) 2,3~ dlhydrobenzqfﬁran—S-
carboxamidb]-4—dxp—4HL1-benzopy:an—2—carboxy1ic acid;
N-[4- ofd 2- (1H=5 tetrazolyl) 4H-1- 5enzopyran-8~yl] 2-
(4'-fluorobenzyloxymethyl) -2 3-d1hydrobenzofuran—5-car-_'
boxamlde, .
8-[7-chlor092—(3¥phenyipropyl)—2;Sfdihydrobenzofdfan—54

carboxamido]44éoxo-4ﬂhl—béﬁzopyran-2~ca:boxylic acid;

'8—[2-(34phenylpropyl)-2;3—dihydrobenzofuran-5—catboxami-

do]—G-fluo;o—4-oxo—43=1—benzopyran-z-carboxylic acid;

8—[4—chlorof2~(3—phenylpropyl)-2,3-dihydrobenzofuran—5-'

carboxamidé]44foxo—43%14benzopyran-2—carboxylic acid;
*_8-[6—chlorp~2—(3—phenxipropyl)—2,3-dihydrobenzofuran~5—-

-carboxamido]-4~oxo—4HL1—benzopyrén—24carboxylic acid;

N~-[4-ox0-2- (1H=5 tetrazolyl) -4H-1- benzopyran—s-yll 1-(4-

- - phenylbutyl)- 3-methy11ndole—5 carboxamlde,

8—[[4~(4-phenylbutoxy)phenyl]methyloxyI-4-oxb—4ﬂhl;bene
zopyran—z-carboxyllc acia; :

8-[[4- (4—phenylbutoxy)phenyl]sulfonylamlnol 4—oxo 4HL1-

'benzopyran-z—carboxyllc acid;

8- [(E) 2- [4 (4—phenylbutoxy)phenyl]ethen-l yl]-4 oxo- -4 H~

1- benzopyran-z—carboxyllc ac1d

18-[(3) 2 [4-(4-phenylbutoxy)phenyl]ethen—l yl]-4-oxo-2—'
: (5-1ELtetrazolyl) -4H-1-benzopyran; '

8-~ [(E) 2~ [4 [4 (4~ fluorophenyl)butoxy]phenyl]ethen-l—

'¥y1l]- 4-oxo—4ﬁ?1—benzopyran-2-carbox711c acld,
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- 8-[(E)-2- [4-[4-(4- fluoréphenyl)butoxy]phenyljethen-1-

yl}-4- oxo—z (5- 1H=tetrazoly1) -4H-1-benzopyran;

_ 8-[(E} -2~ [4-(4—phenylhutoxy) 2—fluoropheny1]ethen-l—yl]—

: 4-oxo-4HL1—benzopyran-2-carboxyl1c aciqd; .

8~-[(E)~ 2 [2 (4'—fluorobenzyloxymethyl) -2, 3- dlhydroben-

zofuran—S-yl]ethen— —Y1]-4—oxo-45%1—benzopyran—z-carbo-

C xylic ac1d,

8-[(E)-2-[2-(4" —fluorobenzyloxymethyl} 2 3-dihydrobenzo-
furan-S-yl]ethen- —Y13~ ~0X0-2- (5~1H=tetrazolyl)-4ﬂkl-

benzopyran,

8—[(E)—Z—[4-[4{(4-chlqropheny1)butoxy]phen?l]ethen—l-

Yl]—4-oxd—2-(5-lﬂ=tetrazolyl)-4HL1—benzopyran;

| 8-[(E)-Z-[4—[4¥(4-¢ethylpheny1)butoxy]phenyl]ethen¥1—'
© y11-4-oxo-2-(5-1K-tetrazolyl)-4H-1-benzopyran;
8- [(B)- 2-[4 [4- (4-methoxypheny1)butoxy]phenyl]ethen-l-

Yll-4- oxo—2 (5—1HLtetrazoly1)—4HL1—benzopyran, _
8-[(E)-Z-[é—[4—[4-(1so-propyl)phenyl]buthy]phenyl]-

ethen—l-yl]—4—ox9—24(5-1HLtet£aéclyl)-4ﬂ%iebenzopyran;

8-{(5)42-[4-[4-[45(te:t—butyl)phenyl]hutdxy]phenyl]-
etheh;i-yl]L4~oxo—2¥(5—1HLtetraz61yl)-4551—benzopyran;'

'8-[(E)-ze[4-[45(4-chlotopheny1)propyloxy]phenyl]ethenf1~

yl]-4~oxo-2f(5-1H=tetrazOIY1)-4HL1-benzopyran;
8—[(E)-Z-{4—[45(4-f1uorophenyl)propyloxy)phenyl]ethen-l-
yl]-4-oxo-2-(5-1H-tetrazolyl)-4H-1-benzopyran;

8-[(E)-Z%[Z-[4-(4—methylphenyl)p:opyloky]phenyl]éthen—l-

yl]—4-oxof2—(5—13Ltetrazblyl)54HL1—benzopyran;
84[(E)-zé[4—[4—(4—methquphen?l)propyloxy]phenyl}ethen—

'.1-y1]-4—oxo-2f(5-1HLtetrazplyl)—4H=1-benzopyran;

8-[(3)-2 [4—[4'[4—(iso-propyl)phenyl]propyloxy]phenyl]—
ethen-l-yl] 4-oxo—2—(5 lﬂktetraZOlyl) 4HL1—benzopyran,

8- [(E) 2-[4 [4 [4 (tert-butyl)phenyl]propyloxy]phenyl]-'

'PCT/EP97/01418

\
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fﬁ'ethen-l-yl] 4-oxo—2 (5—1HLtetrazolyl) 4H= -benzopyran,

:as well as the carboxyllc ‘acid esters descrlbed in the

examples._ .
Accordlng to the present 1nvent10n,'the compounds

of general formula I are obtained throughfcne_of'the"ﬂ

'-follow1ng processes._

~a) when in general formula I D is fCOORB, a

starting compound of general formula 11,

11

" wherein le' ‘RZ, A, B, C, m and 'n ‘have the above

mentioned meanxngs, is reacted with a commercial

compound III,-

Tl .
- R%0—C—C—OR?

CIIX

'whereln Rg is the reszdue R8 w1th the exceptlon of

'hydrogen, in the: presence of a metal alkoxlda such as

sodium 'methoxzde or ethoxide,n in a sultable organlcr

solvent  such as _jthe  conjugated alcohol of the

j_correspondlng base,' ethyl_'ether;- tetrahydrofuran- or
- mixtures thereof, at a temperature ranging from 50° to
_85°C for a time between 3 and 18 hours. The resulting

' compoﬁnd[IV,
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is subjécted to a treatment with concentrated or diluted

hydrochlbric acid in a suitable solvent such as ethanol,
methanol, tetrahydrofuran or mixtures therebf, at a
-temperature_ranging_from 25°C to the solvent réflux, for

- a time between 1.and'24 hours, to obtain compound V,

R°00OC

v |
which coincides with I wherein D is COOR? or, when D is

COOH in formula I, is conﬁerted' into I _removing the

group R9-through a;kali hfdfolysis by t:eatment with a -

suitable base, such as lithium[ sodium or potassium

hydroxide, in aqueous solution in a suitable organic
F . .

solvent such as methanocl, ethanol or tetrahydrofuran, at

a temperature'ranging“between 0°C and the solvent_:eflux_

for a time from 30 min to 18 hours.
b) when ih'generalifo:mula I D is the 5-tetrazolyl

group, a starting'compound of formula vt,

.
-
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wherein 'Rl, R2, A, B, C, m and n have the above

'm_e_rztio'ried meanings, is reacted with sodium azide in the

presence of a mild acid such as 'ammOnium chloride or
pyridinium 'h_ydr_ochl'orid_e', in a -s'ui'table’.solvenlt-'such é_s '
N,N-dimethflformamide, at a -tempetatu:‘e réngihg between
25° and _so]_:.Vent ‘reflux, for a time from 1 to 24 hours,

thereby obtaining the compound VII,

- VII

which c.oinclide's 'with I wherein D is "the 5—tetr'azoly_l"

group.

¢) In an alternative process for the preparation of

~a compound of general formula I wherein_c is -CO-NR7-, a -

starting cbmpound_' VIII,
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(CHz)m— A—(CHz)s—B—COOH

‘VIII -

~wherein Rrl, A,-__ B, m and n have the above mentioned

meanlngs,- is reacted with a compound IX,

IXx

where:m Rz and R’ have the above ment:.oned meanzngs and
E can be equlvalent to the group D in I or, when D in

formula I 1_s COOH, then E contains a suitable carboxy-

protecting group, for example a methyl, ethyl or benzirl_

ester. 'The' _rea_ct‘ion between VIII and IX is 'ca_rried out
previous'ly" preparing . the acid chloride of a compound."
VIII by reactlon with' an oxalyl chloride excess at a'
temperature ranglng betwaen 50' and 80°C for a time from
30 m:.nut_es to 1,5 hours and subsequently reacting it

with a compound IX in the presence of a base such as'

-tfiethylanline,_ 4-dimethylaminopyridine or.pyridine, in a

suitable aprotic solvent such as chloroform, methylene
chloride or N,N-dimethylformamide, at a femperature

ranging between 0° and 40°C and for a time from 3 to 24

‘hours. The resulting compound of formula X,
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whlch cozncldes w1th I wherein C is -CONR7- or is
converted znto I whereln C is -CONR7 by removing any
COOH-protectlng groups present in E, thus, when E is for

éxample a methyl'or-eth?l aster,_it can be removed by

~alkali hydrolys1s as descrlbed above for the preparatlon

of I whereln D=COOH startlng from V. _
d) In a process for the preparatlon of a compound

of general formula ‘I - wherein C is -CH,0-, a startlng

'_ compound of formula XI,

{CHZ)m— A= (CHz)y—B—CHz—X

X1

" wherein R, A, B, m and n have the above mentioned .

~meanings and X is a- chlorine or bromine atom or -an

alkyl-- or aryl—sulfonate group, is reacted with a

compound XII,
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'_-_wherein. R2 and E have t_he "above mentioned meanings, in

the préserice of a base such as a metal hydroxide,

 alkoxide or carbonate in a suitable solvent such as

ethanol, methanol . or N,_N—dimethylformamide at . a
temperature ranging between-25° and 80°C for a time from

5 to 48 hours. The resulting compound of formula XIII,

R\ - -
N TN (CH_z)m"‘A—-‘(CHz_)n—"B—'CHzo

XIII

_which coincides with I wherein C is -CH,0-, or is

converted into I wherein ¢ _is '-CHZO— by removing an?_

'COOH-protecting groups present in E, thus, when E is for

example a methyl or ethyl ester, it can be removed by

élkali hydrolysis as descfih_ed above fox_' the preparétion
of I wherein D=COOH starting from V. ' '

e) In a process .of preparation of a compound of

general formula I wherein c is —SOZNR7- and A is oxygen

. or sulfur, a starting compound XIV,
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HA— (CHz)y—B—SOZNR7—

XIvV

wherein R?,'-R?, B, E and n have the above mentioned

meanings and A is an oxygen or sulfur atom,.is reacted

XV

. wherein Rl;'x and'm have the above mentioned meanings,

The reaction ~between. XIV and XV is carried out

. prev;ously preparing.the salt of XIv'by reaction with a

base suitable fpr'the pka of the alcohol or thiol, such'

as a metal hyd:ide,'élkoxide,.hydroxide or carbonate in

a suitable solvent such- as N,N-dimethylformamide or
. tetrahydrofuran at a temperature ranging between 25° and
 80°C for 'a time from 2 to 18 hours. The resulting

-_compound XVI,

XVI
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which coincides with’ I wherein C is -SO,NR7- ‘and A is

oxygen or sulfur, or is converted into I wherein C is

-802NR7f;and_A'is oxygen or sulfur by removing any COOH-
prot-ect'ing ‘groups present in E, thus, when E is for
example a methyl_or'ethyl_eSter,_it can be removed by

alkali hydtolys;s_as'describéd for the preparation of I. .

wherein*D:COOH-starting:irom V.

f) The compounds of gengral formula I whérein C is

—CSNR7~ are obtained starting -from the compounds of

formula I wherein A is -CONR’- by treatment with the
Lawesson's reactive in the conditioné described in
literature -(Ciausen K. et . al., Tétrahedron,liéal,_.37,
3635). | | | -

" When a specific 'salt .of _general foimula 1a ié _'
desired, a compbund I can be. treated with a base or ion
exchanger  suitéd. for this purpose, acéording_ to the
usual chemical methods.- Thus, for example, I can be
treated with sodium -'hydtoxide or | tris(hydfdxfmes"
thyl)methylaminé in a suitable solvent such as miXtﬁres'
of Wéter-méthanoi or ethanol for a time from 15 min to 2
houré,- at a temperature ranging between 25° and the
solvent reflux. | _

A starfing compound of formula VI can be obtained
starting from a  com§ound; of formula V through the

process shown in SCheme-l;
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Scheme 1

(CHz)m—AI'— (CH)p—B —C

(L

XVII

o \Q‘(CHz)m—A—(CHz)n—B—C .

“In this _seqnence, a compound VI can be obtained by
~dehydration of ‘a carboxamide XVII, for example with
phosphorous oxychloride, in 2 solvent such as

N,N-dimethylformamide,  at ‘a temperature -rariging ‘between -
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.~ 0® and 50°C, for a time from 3 to 24 hburs (step 2). The

carboxamide XVII can. be. obtained by_'" aminolysis of an
ester V,._ for ‘example, by treatment with gaseous ammonia
in a suitable solvent such as meth_ano'l, ethanol,
tetréhydfofuran 6r a mixtute thereof, at a te’mperéture

ranging from -30° to 25°C, for a time from ls.mgi.nutes to

24 hours (step 1).

A starting compound of formula IIa,  i.e. of
general formula II wherein C is -CO-NR7-, can be
obtained, for example, by reaction of a compound VIII

with a compound XVIII,

XVIIT

wherein R2 and R’ have the a.bdvef mentioned meanings,

following the -~ same process as describéd for the

‘preparation of compound X starting from VIII and IX.

A starting éom‘pound- _o_f_ fo_rmula I1b,  i.e. of
general formula JII wherein C is -CH=CH-, can be
obtained, fbr examplé,. thraugh‘ the process shown in

scheme 2.
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 Scheme 2

(CHa)m—A—(CHgly—B —CHO
xIX
(3)

— (CHz)m—A—(CHa)y—B—CH=CH,

xx

(4)

OH XXI -
o
R1 ' H
\ (CH2)m—A—(CHa),—B —C N\
) Em \
- /
H.
- H3C |
IIb |

In this- sequence,_ a starting compound XX can be

"'obtained for example, by Witti'g reaction bet‘ween a :

compound XIX and a commerclal methylphosphonlum salt in

_tbe presence of a suztable base such as butyl llthlum,

sodium amide. o_r._ lithium: bls(trlmethylsllyl)am_:.de in an
inert solvent such as tetrahydrofuran or ethyl ether, at

a temperature rang:mg between 0‘ and 25°C and for ‘a time

S from 45 minutes to 36 hours (step 3)

A compound IIb can be obtalned by react:.on of a

compound XX with a compound XXI in the general’.
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conditions for the reaction of insertion of olefins

catalyzedf ) by balladium | {0) complexes : (Heck ' reaction).

Then, the reaction between XX and XXI is carried out in

fhe;ptesence_of palladium-(II) acetate and triethylamine

in a suitable solvent such as acetonitrile, at the

| temperature of the solvent reflux and for a time from.ld

to 48 hours (step 4). 

A ustarting' compound of formula ‘VIila, "i.e. of

 general formula VIII wherein B is a ‘benzofused

heterocycle _
- s :
- T
Y. .
7

wherein. R3, R4, Y-z and T have the above mentioned
meénings, U is an oxygen or sulfur atom and the —COQH

group is bdund to the benzene rihg at the para position

to the U atom, can be obtained, for éxample, starting

from a compound XXII, wherein R3, R%, Y-z, T and n have
the above hentioned' méanings, and G - is a ‘hydrogen,

chloriné} bromine atom or .a .group COOR?, wherein  39

" represents the groups defined above, following any one .

.of the synthetic procéSses represented in scheme 3.
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' ' ... Scheme 3 3
3. ,
Rz\T|\G' S ’;.\T
HO‘(CHz)n/ v (5) TI0-(CHy ' UT R
XXIT e . XXIII

‘when. G=H _ when G =Cl, Br

e (11

R a3 |
.T. CHO R - _
%\D/ when ._-Z\T_l_\-_cn o
Y G = COOR® N 1

7 \\ Y/ ?\R4

CH : '
_( 1-2)" | | | (_8) | (CH2)a

IS A\ ' . \ 7 3 ; F
| O A R e

: | I Z\Tp/COOH
\Q-(CHz)m—'A‘(CHz)n/U R o

- VIIIa
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In this sequence a compound XXV with A = oxygen,

wherein Ril,_ R3, R4, T, 'Y—Z, G, m and n represent. the
~ groups and ‘the values defined above and U is oxygen or

. sulfur, is _obtained, for example, subjecting a compound

XXII to the action of a base such as sodium hydride or

po'tassium_'hydride_' and subsequently reacting it with a.

compound '-XXI\_I, _commercial or easily available through
similar chemical p_rot:esses, wher'ein 1_21. represents the
groups defined above and M is, when A is oxygen, a

bromine or chlorine atom or an alkyl- or aryl- ‘sulfonate

group, in a suitable organic solvent such as benzene,

- N,N-dimethylformamide or tetrahydrofuran, at a

temperatu_te ranging between 0° and 25°C, for a time from

3 to 24 hours (steﬁ 6).

A compound XXV wherein A is sulfur can be obtained,

"for example, by reaction of a compound XXIII, wherein

R3, R4, G and n have the above mentioned meanings and

T£O represents 'the'tri'fluoromethanesu'lfonate group, with
a compound XXIV wherein M is an SH group (thiol),’

commercial‘or easily available _thi'ough similar chemical

processes, in the presence of a base such as potassium

hydroxide, sodium methoxide or sodium ethoxide, in a

suitable Splvent ~ such as ethanol,  methanol,
‘dimethylsulfoxide or N,N-dimethylformamide, at a
temperature ranging of :0°* - 25°C, for a time from 4 to

. ¢ ] .
- 24 hours_(step 7).

‘A compound XXV wherein A is. a methylene _grotip is
obtained by reaction of a compound XXIII, wherein R3,
R4, G and n have the above mentioned meanings, with a

compound XXIV where M is a MgBr group, 'i_n'“the presence

of- catalytic amounts of a copper (I) salt, 'i.n a suitable

kY]
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solvent such as ethyl -ether or tetrahydrofuran, at a-

temperature'between 0°C and the solvent reflux and for a
time from 2 to 24 hours (step 7). A compound XXIV with M
= MgBr-' ie '_obtai'ned-' starting | from a- commercial bromide
and magnesium, following the processes establlshed for
the preparation of Grlgnard reagents.
| A compound XXIII is obtalned 'erarting from a.
compound XXII by reactlon w1th trlfluoromethanesulfonlc
anhydrlde_ln the_presence of pyrldlne.or trlethylamrne-
“in methylehe chloride, at a temperature between —10’ and
25°C and for a tlme from 4 to 24 hours (step 5). |

A compound Viila can_be_obtalned starting from'xxva'
with G-edual to the“group CooR9 (step 8) thrdugh'alkali3
hydrolys1s as descrlbed for the preparatlon of I with D
= COOH starting from V. o o

A compound'VIIIa'cen be obtained starting from XXV
wherein G is hydropen,}subjecting it to the conditions
of  the Vilsmeier-Haack. reaction and . subsequently |

oxidizing the . resulting aldehyde _ XXVI _ to*_ the

correspondlng carboxyllc acid by means, for example, of ;“

‘the Jones reagent. A compound XXVI is thus obtalned by

reaction of XXV with phosphorous oxychloride ;n N,N—p

dimethylformamide f'o N-methylformanlllde" _at . a’

temperature between 25° and 100°C and for a time from 1

to 24 hours (step 9). The_"treatment of XXVI with'

chromlum trzoxlde 1n the presence of sulfuric acid and-“

water in a sultable ‘solvent. such as acetone at a -
temperature between 0° and.ZS‘C_and for a rime from 4 to:
24 hours.allowe,to obrain'the compouud'VIIIa (step 10); |

'A compound VIIIa can also be obtaiued'starting from_.

XXV wherein G is chlorine or bromine by substitution of
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the halogen with a nitrile group in the conditions of"

‘the - Rosenmund-von Braun -reaction and subsequent

hydrolysis of'_the nitrile _grohp to carboxylic acid.

 TherebY;'a_compound xxvi: is obtained byiréaétion of a

'compound XXv wherein. G'_ i_s_ a chlorine pr'brom’ine atom

with éopper’ (I) cyanide  in a suitable high-boiling”

- solvent such as N—methylpyrrolidinOneg_at'a temperature

ranging from 150° to_230’c,'fqr a time from 2 to 18
hours (step 11). Alternatively, a compound XXVII where A

'~ is oxygen can be obtained reversing the order 'in which

-steps 6 and 11 are carried out. Finally, a éompound

VIIIa can be obtained starting from XXVII by alkali
hydrolysis in the presence of _SQdium or potassium .
hydroxide in a shitable solvent such as ethanol,
tetrahydfofuran or dioxane at a temperature between 25°
and the 'solv'ent' reflux for a time from 2 to 24 ‘hours
(step 12). ' | |

A staiting-compdund”of formula_vIIIb;'

: .Ri .
| =
R4 - Y.
’\ . 4
~ (CH_z_)m-A-.(CHz)n/ v

. VIIDb

 i.e. of general formula VIIT.whe:ein B is a benzofused

héte:ocycle _
3 4 o
R 5 g

/6
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'-'-_whefeiii _'R3I, R4, Y¥Y-Z and T have the above u_u_entionéd__

‘meanings, U ‘is an oxygen or sulfur atom and the. -COOH

group is bound _td the 7- position of the benzofused

" heterocycle, can be obtained starting from a compound

XXVIII, | .
por S y
S Y
o \
R\ - Y
XXVIII

wherein G is a chlorine or bromine atém, f'oll_o_win_g' the
same synthetic process as that described for the

p:_:eparai:ion of -VIII_a"_starting from'_..xxv according to

_sﬁeps (11) and (12).

A compound of formula XXVIII can be obtained

. starting from a compound XXIX,

Ri_T. R4

f L
Yy A A

HO-'(CHz_),,/U G
XX1X

wherein R3, R4, T, Y-Z and n have the_ above mentioned

meanings, U is oxygen or sulfur and G is a chlorine or

bromine atom, through one of the synthetic processes .
| described above _for'th_e preparation of XXV starting from

XXII.

A starting compound of formula VIIIc, i.e. of

general formula VIII where B is a-'benzo.fus.ed ‘heterocycle
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wherein U is a nltrogen atom N-substituted with the
-substltuent contalnlng A, T is a single bond and Y-2 1s
cH=CH, R, R3, R4, A, m.and n have the above mentioned
meanings and R3 is a (C4-C4)-alkyl at the 3- position of
fhe heterotycle, can be'ohtained, for example, following

the synthetic sequence shown in scheme 4.

13



Scheme.4
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In this seguence a compound XXXI can be obtained by
esterlfzcatlon of a commerc1al compound XXX follow1ng
establlshed synthetlc-processes (step 13). Starting from

XXXI, a compound XXXII - can be obtaiued'(step 14) by

formylation in- the conditions usually described for the

'Vllsmeler-Haack reactlon

A compound 'XXXIV can be obtained by N—alkylatlon of
a compound XXXII with a compound_XXXIII, commercial or
easily -available through similar chemical; transforma-
tions, wherein Q is__a good 1leaving group such as a

chlorine or bromine atom or an alkyl- or aryl- sulfonate

. group, in the presence of a suitable base ‘such as

potassium _tert-butoxide, in a suitable solvent such as

N,N-dimethylformamidé, at a temperature between 25° and

.100'C, for a time from-2 to 24 hours (step 15).

_ A compound XXXV wherein R3 is methyl is obtained by
reduction of-the formyl group of a compound XXXIV (step.

16). Said transformation can be carried out, for

oxample,'with sodium cyanoborohydride in the presence off

4 o .
zinc iodide in a suitable solvent, at a temperature

between 25° and 90°C and for a time from 1 to 18 h. A

compound XXXV whereln R3 is a (C;-C,)-alkyl group
'dlfferent from the methyl group can be obtained by

W1tt1g reactlon- w1th- a- sultable phosphonium 'sal;
followed 'bf reduction of the resultiug olefin by
hydrogeholysis'uuder hydrogen atmosphere in the pfesence
of a palladium cétalyst_and in a.suitable solvent (step
16). | | R "
- A compound VIIIc'Can be obtainéd starting from xXxv
(step 17) through alkall hydroly51s as described for the
preparation of I w1th D=COOH starting from V.



wogr34sss - T - - PCrEPIOMIS

A starting compound of formula VIIIQ,  i.e. of
general - formula VITI wherein B '.is - a benzofu_sed.

heterocytle

wherein U is a NRs_gfoup,-T_is_a carbonyl group and Y-z
. 10  is a CH=CH group,.R3'is hydrogen, R5 is a (Cq-C4)-alkyl
' tand.Rl, R2, X, m and n represent thé groups and the
| values”-definea.:above, can be obtainea, fdr_'example,

. following the syntietic sequence shown in scheme 5.



~ Scheme 5

- .
T )-(CHAmA(CH ) MgBr 0
O CHs XRXVII | - CHsS,

P .

i/

O CHj | -"(13_)' TN (_CHz)mfA-_(CHz).;__

 XXVIIT

ze

. > 1 ' o ""‘COC.)R9 - - o
- 19 (CHz)m= A= (CH2)n". ﬁ __ . (20)

—

_'-'cantinued-4
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In this synthetlc sequence a compound xxxv: can be

obtained easily by reaction of the commercial Meldrum '_

acid with carbon sulfide followed by methylation with
methyl iodide ‘according to ‘processes described in

1iterature A compound XXXVIII is obtalned by reaction

of XXXVI w1th a Grlgnard reagent XXXVII, prepared-

starting  from the corresponding bromlde following the

processes establlshed for the preparatlon - of

organomagnes1um . compounds, accordlng to the process

-descrlbed for the preparatlon of XXV w1th A—CHZ starting

from XXIII (step 18). The reaction of XXXVIII with

compound XXXIX allows . to prepare  the 4-qu1nolone XL .

(step 19). A compound XLI is obtained by N—alkylatlon of
a compound XL in the presence of a sultable base such as
sodium or potassium hydride, in a-sultable_solvent such
as N, N—dlmethylformamlde or benzene, at a tempe'rature

between 0° and 100 C and for a tlme from 4 to 24 hours

(step 20). 'The alkali hydrolyszs of ~a compound

XLI according to the processes described above,_ for -

xample, ih- the preparatzon of I with D=COOH starting

~from V, allows to prepare a compound VIIId (step 21)

A starting compound of formula VIIIe,

(CHa)ai— A— (CHa:

VIIIe

- i.e. of general formula VIII whereln B is a phenyl group

substltuted at any one of 1ts free p051tlons with a R5
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' group, can be prepared startlng from a compound XLII

HO—(CH)?

XLII

commercial or easily-available through similar chemical

processes, whereln R6 and n have the above mentloned

meanings 'and K’ can be. G or a formyl group (K=CHO),

" following one of the synthetic processes used for the

‘preparation of'VIIIa starting from XXII.'

SpeCifically,'when n is 0, a compound VIIIe can be
prepared.following a two-step procees. The first step
involves the reaction of a compound XLII wherein n=0 and
k=COOR?, commercial or easily available starting from
similar'chemical-methods, with a compound XXIV wherein M
is -0H in the general conditions _of the Mitsunobu
reaction, i.e. by reactlon of XLII (with n=0) with XXIV"
(with M=OH) in the presence of diethyl azodicarboxylate
and triphenylphosphine.'inr a suitable solvent_ such as.

tetrahydrofuran at room temperature and for a time from

24 to 72 hours. Alternatlvely, the ‘Mitsunobu reacstlon____.___

' can be replaced by a Wull1amson 0~ alkylatlon reaction,

subJectlng a compound XLII_Wlth_neO and K=COOR? to the

'action of a baSe_such_as-a_metal hydroxide or carbonate

and subsequently reactinc' it with a compound XXIV

wherein M is a chlorine or bromine atom or an alkyl- or

aryl- sulfonate group inla suitable organic 501vent such_'

as N, N—dlmethylformamlde at a temperature between 0° 'd

100°Cc, for a time- from 2 to 24 hours. Im the second
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step,_combound VIIIe'is:o;T;ined by_hydrol?sis of the
ester obtained in5 the preceding step, following the
process described id; ;he.prebaration of I with D=COOH
starting from V. | '_ o | | ;._ ”

| The stariinglcompbunds XI-and_kIX_can be obtained,
for example, following'thé synthetic_processes-shbwn in

scheme 6.
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Scheme 6
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) In-thisesequence, a'cj:Lound XLIIi can be prepared
by reduction of a compound viii, for example,-.with
1lithium alumznlum hydrlde or borane in an inert solvent
-such as ethyl ether or: tetrahydrofuran at a temperature
ranglng from 25 c to the solvent reflux for a tlme from
2 to 24 hours (step 22). A compound XI wherein X is
_ alkyl-? or aryl- sulfonate group is prepared starting
. from a compound _XLIII by reaction with an  alkyl- or.
: aryl- sulfonate chloride, _for example mesyl or tosfl
chlorlde, using pyridine' as_ the solvent, or . in. the
presence of triethylamine in a suitable solvent such as
chloroform or d;chloromethane at a temperature between
~-20* and 25°C for a time from 8 to 24snours'(step 23). A-.
compound XIX can be obtained by oxidizinp a . .compound
XLIII fbllowimgwshemical prooesses widely described in
literature, for example, by reaction. with pyridinium
'_ chlorochromate or with manganese dioxide in an inert
"solvent such as dichloromethane at room temperature for

a time from 2 to 24 hours (step - 24). Alternatively, a’
compound X1x whereln A is oxygen can be obtained by
reaction of a compound XLII with K=CHO (formyl) with a
compound XXIV following onme of the processes described
for the preparatlon of VIIIe starting from XLII and
XXIV. | | o

A startlng compound of formula XLVII, i.e. of

general formula XIV wherein E is —COOR9 can be prepared

following the synthetlc process represented in scheme 7.



R? Scheme 7

RINHT N cock,
XVIII 'R7= A= (CHp)s~B-SO;NR":

RY-A= (CHJn-B-SOLC!

(25)
XLIV oxw
0.0
9 N 0
R0—C—C-OR | S
. IIT  R"-A-(CHy)y-B-SONR’
(26)

HA~ (CHy)n~B- SO,NR’

-
-
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In thls sequence, a compound XLIV, whereln B and n

have the above mentloned nmanlngs, A is an oxygen or

_sulfur atom and R1° is a qu.table hydroxy- or thlol—

'protectlng group, for example, when B is a phenyl group

and n=0, - r10 camn be ‘a methyl group, is reacted with a
compound XVIII (step 25) in the conditions descrlbed for
the-preparatlon of IIa starting from VIII and XVIII, to_
obtain a compound XLV. A. compound XLVI can be obtained
by ‘reaction of a compound XLV with a compound III

followed by treatment with-hydrochloric acid according

to the'process_described above for the preparation of V

startlng from II (step 26). The cleavage of the
protect1ng group R1° in XLVI (step 27) glves ‘compound
XLVII. When B is a phenyl group, n=0 and R1° is a methyl-
group, said transformation is effected by treatment with
boron tribromide in a solvent such as dzchloromethane or-
ethyl ether at a temperature ranglng from -40°C to the
room temperature and for a time from 4 to 24 hours. _

A starting compound XLIV, when no commerclally”

available, ' can bep'obtained “starting from commercial

:compounds through similar chemical processes. For

example, the chlorosulfonyl group can be obtained by

displacing of the correspondlng diazonium salt with
sulfur dioxide gas accordlng to processes descrlbed in

literaturée (Cornish_ E.J. et al., J. Pharm. Pharmac..,

1966, 18, 65). The _diaZonium salt 'can_ be obtained

starting from the_corresponding aromatic amine prepared,
when not :commercially.'available, starting from the
correspondlng _carboxylic - acid through '_the ~ Curtius

rearrangement of ‘the acyl azides accordlng to processes

'descrlbed in laterature (Campiani G. et al J. Org.
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Chem., 1993, 58, 7665).

.41
A starting compound XXIIa,
n"’\_
/o

HO' CH

| XXIIa -
i.e. of general formula - XXII with T= CHZ, Y-Z=CH,CH,,

'Uéoxygen, G=hydrogen-and n=1l, can be obta:.ned_ starting

from a co‘mmércial 2-hydrexyacetophencne according to

~synthetic processes described | in - litetature. Thus, a

compound XXIIa with the hydroxymethyl group at the 2-

posit'ion. of the dihydrobenzopyran ring can be prepared
according to the'_pfoc‘eSses: described, for example, by
Augstein J. et al., J. Med. _C}iem., 1968, 11, 844 ‘and
Urban F.J; et al., .J'.'Heterbcyclic Chem., 1991, 29, 431.
A compound XXIIa with the hfdroxymethyl group'at the 3-
p051t10n of the dihydrobenzopyran ring can be prepared -
according to the process described, for example, by_"
Okl._lmure K. et al., Cl:t_em.. Pharm. Bull., 1974, _22 331. A
compound- ”_xxua with the hydroxymethyl group at ‘the 4-
position o'f_the dihydrobeniopyran' ring can be prepared
acco_rding to the prq.eeSs_. described, for 'ex_ample,- by
Solladie G. et al., Symthesis, 1991, 569. |

| ‘A starting c_ompoﬁnd- XXIIb,

_COOR?
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- i.e. of 'general formula XXII with T=single. bond,

¥-2Z=CH,CH,, G=COORY, U=0, n=1 and with the hydroxymethyl
group at the 2- position of the dihydrobenzofuran fing,'
can be obtained stérting_ from a suitable. comﬁertial
4-hydrokybenzoic - acid  ester,  following processes
' described in literature (Eggler J.F. et al., US
4703052). | | |
| A starting compduhd XXIIc; i.e. of general formula"
XXII with T=single bond, Y-Z=CH,CH,, G=Br or Cl, U=O,
n=1 and with the hydfomeethyl_group at'the 3- position
of the dihydrobepzofuran _ring, can be obtained
subjecting a compound XLVIII to the action of a suitable
metal hydride, such as sodium borohydride, in a solvent
such as methanol, ethanol or tetrahydrofuran, in the
presence of a catalytic ambunt of water, at a
temperature between 20"'C and the soivent reflux.fbr a

time ftom 3 to 24 hours (step 28).
a8 ) :
R"00C ‘

. '/YG (28

XLVIII | I XXIIc
A cbmpound XLVIII can be prepared following

’

 processes described in literature (Boyle E.A. et al., J.
' Med. Chem., 1986, 29, 894). -
A starting compound XXIId,



10

15

20

25 -

30

WO 97/3488S

_ PCI/EP97/01418

43

_HO'.'CHz-"'.(
0

- XX1Id

‘i.e. of . general formula XXII with T=single bond,

Y-Z=CH=CH, G=Br or Cl, U=0 and n=1, can be obtained
according to processes described in literature or
through similar transformations of products described in

literature. Thereby, a coinpound XXIId with the

_hydrox?methyl group at the 2- position of the benzofuran

ring can be obt'ained, for example, aclcordin'g' to the
p'rocelss describe.d by Dann O. -'_ét_ al., Liebigs Ann. Chem.,
1982, 1836. A ccmpound' 'XXIId with the hydroxymethyl
g'_roup at the 3- position. of the benzofuran ring can be
obtained aécording to the conditions de_scribed at step

28, by redi.lcti'on of a suitable benzofuran-3-carboxylic

acid ester, obtainable in its turn according to
processes described in 1literature (Muétafa .A., Chem.
'Heterocycl. Compd. , Weissberger-'raylor Eds., John Wi'ley
& Soms, N.Y., 1974, vol. 29, 114-117).

The starting | compounds - XXIX cah be obtained

at:co:ding“_ to one of the processes described above for

_ the preparation of _the co'mpéunds_ XXII starting from

commercial or easily available compounds through similar
synthetic methods. |

A starting coinpbund_ IX wherein R7 is hydrogen can

be prepared, for example, according to the synthetic.

process represented in scheme 8.



gcheme 8

gx Wwith E=COOR9

HzN | N=~N

X with E‘—_’S-tetramlyl

144

' S88PE/L6 OM

81¥10/L6dA/LDd
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"Starting from a compound XLIX, easily: available

| - following a synthetic process described in literature

(JP 03095144, 1991), wherein R2 represents the groups
defined_above_and W can be aabromine or chlorine atom, a

compound L can be-prepared'by-reaction-with a compound

: III'i(step 29) in the conditions described “for the

preparation of V starting from II and III. Through

dehalogenation of a compound L, for example, with formic

‘acid in the presence of catalytic amounts of 10%

palladiumeon-charcoal; in a suitable solvent such as

_N,N-dimethylformamide, at a temperature between 100°C

and the solvent reflux, for a time from 2 to 8 hours, a
compound LI can be obtained (step 30). The_reduction'of

the_ nitro 'group of a compound LI, for example, by

hydrogenation in the presence of catalytic amounts of 5%

palladium-on-charcoal, ‘under room pressure and
temperature, in a suitable solvent such as methanol,
ethanol or methanol and chloroform mixtures, for a time

from 1 to 8 hours, 1eads to a compound IX with E= COORg'

.(step 31).' The transformation of LI into a tetrazole

compound LIV involves a three-step process (32, 33 and

34) identical to the process 'described above for the

preparation'VII starting from V. A compound IX wherein E

is '_the. 5-tetrazolyl group . can |be obtained - by_

hydrogenation of a compound LIV in the conditions

"described above for the preparation of IX with D=COOR?

-starting from LI.

A starting compound XVIII,_wherein R7 is hydrogen,_

- is obtained according to a process described - in

11terature (JP 03095144, 1991).

A starting compound XXI can be obtained starting_'
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frpm'a compound_XVIII wherein R/ is hydrogen by reaction

first with sodium nitrite in a mixture of concentrated

‘sulfuric acid and water at a temperature between -10°

and'lo'c for a time from 20 minutes-td-z hours, . then by
treatment of said reaction mixture with potassium iodide
in the presence of copper powder at 75°C for 2 hours.

- The compounds IX and XVIII wherein R’ is a methyl

group, can be obtained starting from the corresponding

compoﬁnds wherein R7_'is 'hydrbgen. according to similar

chemical processes for the monoalkylation of “primary

amines described in literature (Johnstone R.A.W..et_al..
J. Chem. Soc. C, 1969, 2223). | |
- A starting compound XII can be prepared according

to processes described in literature (Huan F.C. et al.,

J. Med. Chem., 1991, 34, 1704).

The compounds of the present invention show a

" remarkable antagonistic activity of leukotrienes effects

and show a good oral bioavailability, and they have
therefore_antiéinflammatory and anti-allergié properties.
which: make‘ them useful in the treatﬁent .0of diseases
wherein those mediators are involved. Said compounds can
be therefore used in human therapy, for the prevention
and treatment' of allergic  rhinitis, bronchial asthma,
h?persensitivity ~ reactions ' such 'as  .allergic
cdnjunctivitis, varibus inflammatpry'conditions-such as
rheumatoid  arthritis, ' osteoarthritis,  tendinitis,
bursitis, psoriésis'and-reiated_inflammations.- -

The compound 6f the présent inventibn.may also be
used in the treatment Qf_diseasés'of the cardiovascular

system, such as cardiac _ischemia,  myocardic infarct,

‘coronary spasm, cardiac anaphylaxis, cerebral oedema and
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"enddtoxyé schock.

For the intended therapeutic uses, the compounds of
the invention are formulated in suitable pharmaceutical

cdmpositions, using conventional techniques and methods,

‘as disclosed in Remington's Pharmaceutical Science

Handhook, Mack Pub. Co., N.Y. U.S.A. Examples of said
formulations include qapsules, tablets,'syrups and the
like, cantaihing from 1 to 1000 mg of active principle
per unit dose. |
BXAMPLES

The following examples 111ustrate the preparatlon

- of the compounds of the present invention.

A 2}68'M sodium ethoxide solution in ethanol (21,9
ml) was added slowly to a 'solution of 2-hydroxy-
acetophenone (1.76;'m1; 14.7 mmol) and diethyl 'oxalate

M!3.98 ml, 29.4 mmol) in a mixture of dry ethyl ether (20 °

ml) and absolute ethanol (20 ml). The mixture was
stirred under reflux for 3 h. Afterwards it was diluted
with ethyl ether (40 ml), added with 1M HCl (25. ml)- and
extracted with'ethyl ether (3x40 ml). The combined ether
phases wére ‘dried and the solvents were removed by
evaporation under.redﬁced pressure. The obtained residue.'
was dissolvéd in absolute ethanol (60 ml) and 0.380 ml
of = concentrated hfdrochlofic acid were added The
resultlng mlxture was -left under stlrrlng at 75° C for 1
h. After this tlme, 50 ml of water were poured on the -

mixture whlch was extracted with ethyl acetate (3x50

'ml) The organic phase was washed successively with a.
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sodium bicarbonate  saturated solution  and a NaCl
saturéted “solution, | dried and the - sol#entS': were
evaporated off under reduced_pressure, to obtain a crude

which was purified by _crystalliza'tion in ethyl ether,

" thereby obtaining 2.660"g of the title product (83%

vield).

1§ N.M.R. (300 MHz, CDClj) & ppm: 1.41 (t, 3H); 4.43 (q,

2H); 7.08 (s, 1H); 7.42 (t, 1H); 7.59 (d, 1H); 7.71 (t,

1H); 8.16 (ad, 1H). | - .

1B Ethvl 2-chromanecarboxvlate |
A solution of ethyl .4‘°x°*4ﬂ?1—bénzopy:an-2-

carboxylate (2.0 g, 9.17 mmol) in methanocl (60 ml),

chloroform (25 ml) and §1acia1 acetic acid (20 ml) was

added with 10% palladium-on-charcoal and the mixture was
left under stirring at room pressure and température.for
24 h. under hydrogen atmosphere. After that, the
catalyst was filtered off and the _filtraté | was.

evaporated to dryness. The residue was redissolved in

~ ethyl ether and washed successively with a 5% sodium

L

bicarbonate solution and a sodium chloride saturated

~solution. The mixture was dried and the solvent was
evaporated off under reducéd pressure, to obtain 1.575 g

‘of the title product (84% yield).

1y N.M.R. (300 MHz, CDCl;) 5 ppm: 1.38 (t, 3H); 2.01-
2.29 (sc, 2H); 2.78 (m, 2H); 4.21 (q, 2H); 4.69 (dd,
1H); 6.82 (t, 1H); 6.90 (4, 1H); 7.01 (d, 1H); 7.09 (t,
1H). | - |
AC 2-Chromanemethanol _

A solution.of'ethjl 2-chromanecarboxylate {1.575 g,

7.68 mmol) in a mixtu:e'of te£rahydrofu:an.(75 mi)'andf

water (2 ml) was'added_with_sodium.borohydridé_(0.686 g,

|
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18.2 mmol)_in'small portions and the mixture was left

‘under stirring at room temperature for 48 h. Afterwards

“the mixture was cooled at -10°C and added with acetone

(47 ml) stirring at  room temperature for 0.5 h.
Subeequently watere(loo'ml).was added and .the mixture
was extracted with dichloromethane. The combined organic
phases were: dried and ' the solvent was removed by
evaporation' under reduced preesure, thereby obtaining
1.218 g of the title product (97% yield). o

1§ N.M.R. (300 MHz, CDCl;) & ppm: 1.87 (m, 1H); 1.94 (m,
1H); 2.18 (broad s, 1H); 2.76 (m, 1H); 2.90 (m, 1H);

3.76 (ad, 1H); 3.85 (dda, 1H); 4.13 (m, 1H); 6.84 (sc,

2H); 7.07 (sc, 2H).

A suspension of 60% sedium hydride dispersion in
mineral oil (b;711 g,_17.8 mmol, previoule washed with
dry’_petroleum ether) . in dry' N,N-dimethylformamide (30
ml) was added, under inert atmqsphere, with 2-chro-

manemethanol (1.218 g, 7.43 mmol) dissolved. in N,N-

dimethylformamide (15 ml) and the mixture was left under

stirring ‘at room temperature for 1 h. After that a

solution of benzyl bromide (2.12 ml, 17.8 mmol) in N,N-

dimethylformamide (20 ml) ‘and some crystals .of |
tetrabut?lammonium iodi.d'_e w'ere added stirring at rqom.
temperature for 18 h. Afterﬁards,' water (10 _ml)' was .
added'and the solveht was evaporated off under reduced_"
preSSure. fhe- obtained residue was partitioned 1in a
mixture of water (70 ml) and ethyl ether (70 mlf, the °
phases were separated and the agueous one was extraeted'
with ethyl ether (3x70 ml). T_he combined organic phases

were dried and the _solvent was evaporated off under
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reduced pressure, to obtain a crude which was purified

by flash chromatography through a silica gel column.
Eluting with petroleum ether:ethyl ether, 9:1, 1.569 g
of the title product were recovered {83% yield). - o
1§ N.M.R. (300 MHz, CDCly) & ppm: 1.85 (m, 1H); 2.04 (m,
1H); 2.74 (m, 1H); 2.87 (m, 1H); 3.61 (dd, 1H); 3.71
(ad, 1H); 4.21 (m, 1H); 4.62 (s, 2H); 6.79-6.85 (sc,
2H); 7.00-7.10 (sc, 2H); 7.25-7.36 (sc, 5H) |
Phosphorous okychloride (b.863 ml, 9.26 mmol)'was
added very slowly and under inert atmosphere on
meethylformanilide (1.14 ml, 9.26 mmol) and the mixture
was left under .stirring at room temperature for 30
minutes. After that 2—(ben2yloxymethyl)chromane (1.569
g, 6.18 mmol) was added stirring at 65°C" for 1.5 h.

Subsequenly the mixture was diluted with'diéhloromethane

'(30'ml), added with a 15% sodium acetate SOlutioﬁ (20

ml), the phases were'éeparated and.the'orgaﬁic phase was
'waéhed'successively with a 1M'hydrochloric_acid solution
and a sodium chloride saturated solution. After drying
andlremoving the solvent by evaporation under reduced

pressure, a residue was pbtained-which was purified by

- flash chrdmatbgraphy through a siiica gel column.

Eluting with hexane:ethyl acetate, 10:1, 0.921 g of the

title product were recovered (53% yield).

1g N.M.R. (300 MHz, CDC1;) 6 ppm: 1.92 (m, 1H); 2.04 (m,

1H); 2.89 (m, 2H); 3.70 (dd, 1H); 3.76 (dd, 1H); 4.38
(m, 1H); 4.68 (s, 2H); 6.98 (d, 1H); 7.32-7.41 (sc, S5H);
'7.64 (sc, 2H); 9.87 (s, 1H).

A solution of 2-(benzyloxymethyl)-6-chromane-car-
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baldehyde (0.921 g, 3.27 mmol) in acetone (5 ml) was

added at 0°C with Jones reagent, consisting of a mixture

‘of chromium trioxide (0.326 g, 3.27 mmol), water (0.95

ml) .and coﬁcentrated. sulfdric ‘acid (0.27 ml). The

mlxture was left under stlrrlng at room temperature for

-18 h. After that, a mlxture of isopropyl alcohol (10 ml)

and water (50 ml) was added, extracting w1th_ethyl ether
(3%x30 ml). The organicjphase was dried and'the_solvents

were evaporated off under reduced pressure to obtain a

' res1due which was purlfled by chromatography through a

5111ca gel c¢olumn. Elutlng with hexane ethyl acetate,

7'3. 0. 580 .g of the tltle compound were obtalned (60%

' Y1e1d)

1z N.M.R. (300 MHz, CDCl3) & ppm: 1.87 (m, 1H); 2.08 (m,

1H); 2.84 (m, 2H); 3.65 (ad, 1H); 3.72 (ad, 1H); 4.29

{(m, 1H); 4.62 (s, 2H); 6.88l(d, 1H); 7.32-7.40 (sc, 5H);
7.82 (sc, 2H). o |
1G 4-Bromophenyl acetate

A'solution'of 4—bromephen01;(25 g,'0.145.moi)lin'
100 ml of chloroform was added at .0°C with triethylamine
(20.1 _ml}' and acetic enhydride (16.4 ml) stirring at
room temperature for 2 . After that the mixture was

washed with a 0.2M-Hc1'solution, driedtand'the solvent

- was eVaporated off under reduced pressure, thereby'
' obtaining the title compound as a colourleSS oil

-(quantitative yield).

A mixture of;4—bromophenyl acetate (31.3 g,t0.145
mol) and AlCl; (47.3 g) was heated at 120°C for 2 h.
Afterwards the mixtUre was left to cool at a teﬁperature;

of.abeut.50'C-and'added'carefully-with_a mixture of ice
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(70 g) and concentrated hydrochlorlc acid (15 ml) The

resulting mixture was heated at 100°C to prepareT-a.
homogeneous solution ‘After . that was cooled 'at room

temperature. and extracted w1th ethyl acetate (4%x100 ml).

The organic phase was dried and the solvent was

evaporated off under reduced pressure, to obtaln a crude .

_wluch was purlfled by chromatography through a silica

gel column, eluting with hexane:chloroform, 9:1, thereby
recovering 23.7 ¢ of theititle_compound'(VG% yield).
1 N.M.R. (300 MHz, CDCly) & ppm: 2.56 (s, 3H); 6.78 (d,

. 1H); 7.43 (d4d, 1H); 7.72 (d, 1H); 12.10 (s, 1H).

A solution' of S*bromo-z—hydroxyacetophenone' (23.7

g, 0.110 mol) in carbon'tetrachloride (90 ml) was added

with concentrated nitriC'acid (17.2 ml). The mixture was

left under stirring at 75°C for 50 minutes, then left to

. cool at room temperature. The precipitated solid was
recovered by filtration washing with cold ‘carbon
tetrachloride. After drying under vacuum,'20,9 g of the ~

title product were obtained as a light yellow solid (73%

vield).

1 N.M.R. (300 MHz, CDCl;) & ppm: 2.73 (s, 3H); 8.14 (4,
'~ 1H); 8.31 (d, 1H); 12.92 (s, 1H).

Following the process described at point B,

starting _from' ' Sfbromo-Zthdroxy—3-nitroacetophenone

- dissolved in methanol-dichloromethane, 9:1, the title

compound ‘was obtalned as the hydrobromlde (quantitative

yleld) _ _
1H°N.M.R. (300 an,.cn3on) 5 ppm:. 2. 72 (s, 3H); 7.13 (t,

'1H); 7.69 (44, 1H); 8. 08 (dd iH).

PCT/EP97/01418
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A Sﬁspénsion of 24(hénzyloxymethyl)~S—¢hr6manecar-'
boxylic acid (0.700 g, 2.35 mmol) in oxalyl chlbfide |
(5.98 ml) was heated at 75°C for 35 minutes. The oxalyl
chloridq excess was eyapotated off in'a nitrogen stream

and the resulting residue was dissqlvéd'in the minimum

~amount of dry methylene chloride. This solution was

‘added at 0°C and under inert atmosphere to a solution of :

3-amino-2-hydroxyacetophenone. (0.550 g, 2.37 mmol),
pyridine (7 ml) and dry methylene chloride (40 ml). The

- resulting mixture was left under stirring at room

temperature for 18 h, then diluted with ~methylene
chloride (40 ml), washed successivelf_with 1M HC1l and a
sodium chloride saﬁurated " solution, dried and the’
solvent was evaporated off. under reduced pressure. A
crude was obtained which was puriiiéd by chrométography'
through a silica gel column, eluting with petroleum
ether:chloroform mixturés of.increaSing polarity. At a ]
40% chlo:oform'propértion, 0.732 g of the title compound
were eluted_(?Z% yield), _ | _:_'
1H N.M.R. (300 MHz, CDCl;) & ppm: 1.92 ‘m,:1n);lz.14 (m,

1H); 2.70 (s, 3H); 2.93 (m, 2H); 3.70 (ad, 1H); 3.78

(dd, 1H); 4.33 (m, 1H); 4.62 (s, 2H); 7.00 (m, 2H);
7.30-7.42 (sc, SH); 7.51 (4, 1H); 7.70 (sc, 2H); 8.09
(s, 1H); 8.80 (d, 1H); 13.01 (s, 1H). |

Following the process described at point . A,

starting from N—(3—acetyl—2-hydroxyphenyl)-2-(ben2y1qu—--

' methyl)chfomahe-s—carboxamide and diethyl  oxa1ate;; the
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title compound was prepared, which was purified by warm

‘crystallization in ethyl aCetate (66 % yield).

1y N.M.R. (300 MHz, CDCl;) 6 ppm: 1.47 (t, 3H); 1.90 (m,
1H); 2.11 (m, 1H); 2.89 (m, 2H); 3.67 (ad, 1H); 3.75
(da, 1H); 4.32 (m, 1H); 4.49 (g, 2H); 4.65 (s, 2H); 6.95
(d, 1H); 7.15 (s, 1H); 7.30-7.40 (sc, 5H); 7.47 (t, 1H);
7.70 (a4, 1H); 7.78 (4, 1H); 7.88 (dd, 1H); 8.74 (s,

"1H); 8.93 (44, 1H).

" A suspension of ethyl 8-[2-(benzyloxymethyl)chro-

'mane—G—carboxamido]—4—oxo-4ﬂ%1—benzopyrah42—carboxylate

(0.240 g, 0.47 mmql)_in a mixture of methanol (15 ml)
and fetrahydrofuran (15 ml) was added with 0.510 ml of a
1M NaOH solution, stirring at room temperature for 1.30
h; After that the mixture was evaéorated to dryness and
the resﬁlting residue was suspended in water adding'o.ZM

hydrochloric acid to 'slightly acid pH (pH=4-~-5). The

_SOIid was recovered by filtration, washed with methanol'

"~ and dried on phosphorous pentoxyde under vacuum, thereby

obtainihg 0.221 g_of-the-title compound as a white solid
which decomposes above 283°C (97% yield).

1 N.M.R. (300 MHz, CD,0D/CDCl; mixtures) 6 ppm: 1.82
(m, 1H); 2.12 (m, 1H); 2.85 (m, 2H); 3.62 (44, 1H); 3.67
(da. 1H); 4.23 (m, 1H); 4.57 (s, 2H); 6.85 (d, 1H); 7.01
(s, 1H); 7.20-7.30 (sc, 5H); 7.38 (t, 1H); 7.69 (m, 2H);
7.83 (ad, 1H); 8.48 (dd, 1H). ' '
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-’BolioWing the"procéss_ZZscribed in example'l'(point i
A), starting frém.’5—bromo—2-hydrox?43—nitroécetéphenone
and'diethyi oxalate,'thé title'compound was prepared,
which was purified:'by“ crystallization in tetrahydro-

furan:ethanol mixtures-(??% Yiéld).

-1 N.M.R. (300 MHz, CDClj) & ppm: 1.45 (t, 3H); 4.49 (q,

2H); 7.21 (s, 1H); 8.48 (d, 1H); 8.58 (d, 1H).
. A mixtuie of ethyl 6-bromo-8-nitro-4-oxo-4#-1-
benzopyran-2-carboxylate (5.0 g, 14.6 mmol}, 10%

palladium-onécharcqal (0.541 g), formic acid (7.90 ml)

~ and N,N—diméthylfdrmamide (42 ml) was stirred at 145°C

for 5.75 h under inert'atmosphere.-After.this'time the
mixture was ieft'tq cdpl.and-the catalyst was_removed'by

filtration, washing it with N,N—diméthylformamide. - The

' resulting filtréte was evaporated to dryness and the’

_obtained residug was purified by chromatography through

a silica gel column. Eluting with hexane:chloroform,
85:15,.2.109 g of the title product were recovered (55%
yield). '

1 N.M.R. (300 MHz, CDCl;) & ppm: 1.46 (t, 3H); 4.50 (q,
C2H); 7.21. (s, 1H); 7.61 (t, 1H); 8.41 (44, 1H); 8.49
(dd, 1H).. : - ’ |

Gas ammonia was ﬁubbied for 30 minutes in a
solution 'of.- ;ethyl S—hitro—4-oxo—4H=benzopyran-2—
carboxylate. (2;109; g, 8.02 mmol) in anhydrous ethanol
(50 ml) and anhydrous tetrahydrofufan (50 ml). After
that ﬁhe mixture 1ﬁas evaporated to .drynesé and the

resulting solid residue was suspended in concentrated

hydrochloric acid (20 ml) stirring at room temperature
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for 4 h. Then the mixture was diluted with water, the
"solid was ;ecovered 'by  filtratien, washed 'repeatediy

with water and dried__under vacuum  on' phosphorous

pentoxyde, to obtain 1.515 g of the title product (81%
yield). - | |
1y N.M.R. (300 MHz, DMSO) & ppm: 7.01 (s, 1H); 7.75 (t,
1H); 8.01 (broad s, 1H); 8.37 (broad s, 1H); 8.43 (da,
1H); 8.61 (ad, 1E). | |

Phosphorous oxychloride (2.86 ml) was added very
slowly at 0°C to dry N,N-dimethylformamide (40 ml) and

the mixture was left under-stirring at room temperature

for 35 minutes. After that a scolution of 8-nitro-4-oxo-
43%1—benzopyranQZ—carboxamide (1.515 g, 5;47 mmol) in

N,N-dimethylformamide (10 ml) was added and the mixture

was left under stirring_at room temperature for 18 h.

-After this time, the reaction.mixture was poured onto an
ice-water mixture (100 ml) and :extracted with ethyl

acetate (4x40 ml). ‘After drying and removing the

. 4 . .
solvents under reduced pressure, a residue was obtained

which was purified "b_y chrometography through a silica

gel column. Eluting with hexane:chloroform, 7:3, 1.094 g

of the title_product'were_:ecovered (78% vield).
g N.M.R. (300 MHz, DMSO) & ppm: 7.01 (s, 1H); 7.70 (t,
1B); 8.38 (ad, 1H); 8.56 (dd, 1H).

A mixture of 8-nitro-4-oxq-4H=1—benzo§yran-2—

 carbonitrile (1.094 g, 5.06 mmol), sodium azide (1.638

g, 25.3 mmol), ammdniunr chloride (1.349 g, 25.3 mmol)

and dry N,N-dimethylformamide (50 ml) was left under

- - stirring at-lOO'C_for_1.25_h,_After that the mixture was

- PCT/EP97/01418
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' cooled at ‘room temperature' and poured onto a 1M
_ hydrochlorlc acid solutlon (50 ml) - recoverlng the formed'

' precipitate by flltrat;on. The resultlng solid was

suspended ‘in cdﬂéentrated hydrochloric acid (12 ml)_
stirring_ét room temperature for 2.5 h. After this time
the acid mixture was diluted with water (50 ml) and |
éxtracted with ethyl acetate (4x30 ml}. The ofganic
phase was d:ied'and the solvent was evapofated off under
redﬁced pressure, thereby 6btainin§'0.896_g of the title
product (69% yield). | | - '

15 N.M.R. (300 MHz, DMSO) & ppm: 7.21 (s, 1H); 7.73 (t,

L

Following the process described in example 1 {point

_B), by'-hydrogenating' for 4 h ' 8-nitro-4-oxo-2-(5-1H-

tetrazolyl)-4H-1-benzopyran (0.896 g, 3.46 mmol) with 5%

'palladlum-on—charcoal (91 mg) in a mixture of methanol

{65 ml), - chloroform (20 ml) and concentrated

hydrochloric acid (2 ml), the " title compound was'
prepared as its_corresponding rwﬂrochloridé {quantita-

tive yleld)

- 1H N.M.R. (300 MHz, cn3on) § ppm._7 25 (s, 1H); 7.62 (t,
C1H); 7.94 (4, 1H), 8.14 (4, 1H). |

Following-the'proéess described in.example'l (point

K),. starting 'from. lzf(benzyloxymethyl)-6—¢hromanecar-

boxylic acid and 8-§mino—4-oxo—2—(5—1H;tetrézolyl)44ﬂhl- '
benzopyran) the title compound was prepared as a white

solid with melting point 214-216°C, which was purified

by crystallization in methanol (57% yield).
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1§ N.M.R. (300 MHz, CD30D/CDCl, mixtures) § ppm: 1.82
(m, 1H); 2.12 (m, 1H); 2.85 (m, 2H); 3.62 (ad, 1H); 3.67

. (ad, 1H); 4.23 (m, "1H); 4.58 (s, 2H); 6.89 (d 1H); 7.18
(s, 1H); 7.20-7.34 (sc, SH); 7.44 (t, 1H); 7.72 (44,

2H); 7.87 (dd, 1H); 8.59 (4ad, 1H); 8.80 (broad s; 1H).
Example 3: 8-[2-(3-Phenylpropyl)chromane-6-carboxamido]l-

A mixture of 2-chromanemethanol (0.765 g, 4.67
mmol) and pyridine (1.05 ml) in dry dichloromethane (25

ml) at o*C and under inert atmosphere was added with

trlfluoromethanesulfonlc anhydrlde (1. 10 ml, 6.53 mmol)

and the mixture was left under stlrrlng for 18 h at 0°C,

“then it was dlluted with dlchloromethane (20 ml), added

w1th water (25 ml) and the aqueous phase was extracted

with dlchloromethane (3x20 ml). ' The combined organic

phases were washed successively with-1N HCl, 5% NaHCO4

and a NaCl saturated solution. After drying and removing .
' the solvents, a residue was obtained which was purified’

by chromatography through a silica gel column, eluting

w1th a hexane: ethyl acetate 9:1 mixture, thereby

-obtalnlng 1.381 g of the tltle compound (82% yleld)

1§ N.M.R. (300 MHz, CDClj) & ppm: 1. 90 (m, 1H); 2.05 (m,
1H); 2.82 (m, 1H); 2.93 (m, 1H); 4.33 (m, 1H); 4.64 (4,

2H); 6.86'(m, 2H); 7.07 (m, 2H).

3B 2-(3-Phenvipropvlichromane

A suspen51on of magne51um (0.304 g, 12. 6 mmol) in

dry 'tetrahydrofuran (5 ml) w1th. a 1iodine crystal was

added drop by drop and under 1nert atmosphere with a

_solutlon of 2—bromoethylbenzene (1 72 ml, 12 6 mmol) in

- dry tetrahydrofuran (12 ml). The reactlon, started
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during the bromide addition, was 1left at room

temperature  for 2.5 h. After that a solution of
CuBr.(CH3)ZS (163 mg, 0.79 mmol) in.tetrahydrofuran (2

- ml) and = a solution of ‘2-chromanemethyl

tr1fluoromethanesulfonate (1.381 g, 4. 67 mmol) - in

tetrahydrofuran (5 ml) were added succe551vely at 0°cC

. and the mlxture was left under stlrrlng at 0°C for 2. 5_

h. After this tlme, the mixture was poured slowly onto a -
mlxture of dlchloromethane (25 ml) and an ammonium
chlorlde saturated aqueous solution (20 ml). The phases
were separated and the aqueous phase was extracted With

dichloromethane (4*25 ml). The combinedforganic:eXtracts

- were dried and the solvent was evaporated off uhder

ureduced'pressure, to obtain a crude which was purified

by chromatography through a silica gel column, elutino

" with hexane.dlchloromethane, 9.1, to recover 0.990 g of

the title product (85% yield).
5 N.M.R. (300 MHz, CDClz) & ppm: 1.60-2.00 (sc, 6H);
2.67 (t, 2H); 2.70-2.88 (sc, 2H); 3.98 (m, 1H); 6.80 (m,
2H); 7.03 (m, 2H); 7.17-7.28 (sc, 5H). |
Following thejprooess described in example 1 (point
E), starting from 24(3—phenylpropy1)chrohane; the title
compound was prepared (66% yield). .__ N |
# N.M.R. (300 MHz, CDCl;) & ppm: 1.60-2.00 (sc, 6H);
2.68 (t, 2H); 2.82 (m, 2H); 4.08 (m, 1H); 6.88 (d, 1H);
7.18 (m, 3H); 7.26 (m, 2H); 7.60 (m, 2H); 9.81 (s, 1H).
Folldwinguthe'process_described indexample 1 (point

F), starting from 2-(3-phenylpropyl)-6~chromanecarbalde-

hyde, the.title'compound was prepared (66% yield).
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1y N.M.R. (300 MHz, CDCl3) & ppm: 1.70-2.10 (sc, 6H);

2.73 (t, 2H); 2.88 (m, 2H); 4f12 (m, 1H); 6.87 (d, 1H);
7.20 (m, 3H); 7.31 (m, 2H); 7.88 (m, 2H).

Following the process described in example 1 (point

_K); starting from 2-(3—phenylpropyl)-S—ChromaneCarboxy- 

lic acid and 3-amino-2-hydroxyacetophenone, the title

compound was prepared (45% yield).

1y N.M.R. (300 MHz, CDCly) & ppm: 1.65-2.10 (sc, 6H);

2.70 (s, 3H); 2.73 (m, 2H); 2.88 (m, 2H); 4.10 (m, 1E);
6.89 (4, 1H); 6.99 (t, 1H); 7.20-7.35 (sc, SH); 7.51 (4,
1H); 7.68 (m, 2H); 8.58 (broad s, 1H): 8.79 (4, 1H);
13.01 (s, 1H).

Follow1ng the process described in example 1 (point
A), starting from N-(3-acetyl-2- hydroxyphenyl) -2-(3-
phenylproﬁyl)chromane-s—carboxamide and diethyl oxalate,
the title éompound wéS'prépared, which.was purified by
chromatégraphy-throﬁgh a silica gel column; eluting with
chloroform (47% yield). -
l1H N.M.R. (300 MHz, CDCla) 5 ppm: 1.48 (t, 3H); 1.65-

'2.10 (sc, 6H); 2.71 (t, 2H); 2.89 (m, 2H); 4.10 {m, 1H);
. 4.50 (g, 2H); 6.90 (4, 1H); 7.17 (s, 1H); 7.20-7.35 (sc,
5H); 7.48 (t, 1H); 7.70 (&4, 1RH); 7.79'(d, 1H); 7.88

(dd, 1H); 8.74 (s, 1H); 8.93 (dd 1H).
35 8-[2-(3 Ehanxlnznnxllshxnmang_ﬁ_;arhgxamldgl_i_nxg_

Following the'brocess described'in_example 1 (point

M), starting from ethyl'8—[2-(3ephenylpropyl)chromane-ﬁ—

kY
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-carboxamidc]*4~exof4HLl-benzopyran-zecarberYIate,.' the

title 'COmpound ‘was prepared as a white_ se1id with
melting point 325-326°C (80% yield). |

H N.M.R. (300 MHz, CD30D/CDCl mixtures) § ppm: 1.65-
2.10 (sc, 6H); 2.73 (t, 2H); 2.90 (m, 2H); 4.10 (m, 1H);
6.89 (d, 1H); 7.09 (s, 1H); 7.20-7.35 (sc, 5H); 7.47 (t,

1H); 7.77 (m, 2H); 7.92 (dd, 1H); 8.56 (dd, 1H).

Foilowing the process described in example 2 (point

K), starting from: 2-(35pheny1propY;)—6-chromanecarboxy¥
lic acid and - 8-aminoé4—oxp-24(5—1'H—t'etrazoly_.'l.)-4H—1-

- ‘benzopyran, the title eompound was prepared as a'white

solid which decomposes at temperatures higher than 370°C

and which was purified by crystallization in methanol
(65% yield). | N

1y N.M.R. (300 MHz, CDSOD/-CDCl_?r mixtures) & ppm.: 1.65-
2.10 (sc, 6H); 2.71 (t, 2H); 2.90 (m, 2H); 4.11 (m, 1H);
6.89 (d, 1H); 7.15-7.35 (sc, 6H); 7.49 (t, 1H); 7.79 (m,
2H); 7.95 (d, 1H); 8.60 (d, 1H). |

A mixture'fof'-5-bromosalicylaldehyde (5 g, 24.8
mmel), potaSSium carbonate (3.78 g, 26.8 mmol) and N,N-

dimethylformamide (70_m1)_was'addedlwith a solution of

" chloroacetonitrile = (1.87 g, 24.8_ mmol) - in

N,N-dimeth?lformamide"(10"ml), then with a catelytic'

amount of potassium iodide. The resulting mixture was

left under stlrrlng at 80 C for 1.5 h, then was added

with water_ (50 ml) and extracted with ethyl acetate
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_(4x75 ml).*The'ccmbined organic pheses'were dried and
the soivents were removedl.under reduced pressure, to
obtain 5.126 g of the title compound (98% yield). d |
1§ N.M.R. (300 MHz, CDCl;) & ppm: 4.93 (s, 2H); 7.01 (4,

1H); 7.73 (4ad, 1H); 8.00 (4, 1H).

- -~

A mixture of _(4-br6mo-2—formy1)phenyloxyFacethi-

trile (5.11 g, 21.3 mmol), potassium hydroxide (6.0 g)

‘and absolute ethanol (250 ml) was refluxed for 24: h,
~after that was diluted with water (75 ml) and acidified

with 1M hydrochloric acid. The volatiles were evaporated

off under 'reducedf;pressure- and the reSulting' agueous

residue was extracted with ethyl acetate (4x100 ml). The

combined organic phases were dried and the solvent was
evaporated off under reduced pressure, to obtain the
title compound as a yellowtsolid with'melting point 249-

252°C (98% yield).

1n N.M.R. (300 MHz, CD30D/CDCl, mlxtures) § ppm: 7.50
(m, 3H); 7.80 (s, 1H). | '

4

A solution of 5—bromo—2-benzqfurancarbcxylic acid .
-(5.01'g,"20,8 mmol) in-ahsolute'ethanol (150 ml) was

“added with concentrated'Sulfuric acid (15 ml) and the

mixture was refluxed under'stirring for-2 h. After this
time, the 'volatiles were evaporated off under reduced

pressure and the resultlng residue was neutrallzed w1th

-a ‘sodium blcarbonate_ saturated solutlon and extracted

with ethyl ether-(4x100'm1) The mixture was dried and

the solvent was evaporated off under reduced pressure,

- to- obtaln 5.19 g of the tltle compound as a whlte solld_

with meltlng-p01nt 58-60°C (93% yleld).

‘e
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1y N.M.R. (300 MHz, CDClj) & ppm: 1.34 (t, 3H); 4.35 (q, -

2H); 7.39 (m, 3H)}; 7.71 (4, 1H).

_A'solution of ethyl.S—bromo—2-benzofurahcarboxylate
(2.20 g, 8.19 mmol) in tetrahydrofurén (75 ml) was added
with sodium borohfdride (1.2¢ g) and'_some drops of
water. The mixture was refluxed under stirring for 18 h
and, after ihat, was added with some drops of
concentrated HCl. The yclafileS'were evaporated-pff and.
the resulting iesidﬁe :was- diluted with water and
extracted with ethfl ether (3x75 ml). After drying and
evaporating off the solvent under reduced pressure, a

crudé was obtained which was purified by.chromatography'

through a silica gel 'cblumn, eluting with petroleum

ether:chloroform, 60:40. 1.19 g of the title product
were.recoveredias a white solid with melting boint’lOl-
103°C (64% yield). -

1y N.M.R. (300 MHz, CDCl;) & ppm: 2.10 (broad s, 1H);
4.76 (s, 2H); 6.60 (s, 1H); 7.33 (m, 2H); 7.66 (s, 1H).

A solution of 5-bromo-2-benzofuranylmethanol (1.19

g, 5.24 mmol), copper (I) cyanide (0.470 g, 5.25 mmol)

and N~methylpyrrolidinone (15 ml). was 1left under
stirring at 200°C for 3.5 h, then was poured onto a
solution of ethylenediamine (6 g) in water (80 ml) and

extracted 1with ethyl acetate (3x75 ml). The__organic

phase was dried and the 7501vents were evapcrated off__"'”

under reduced pressure;-The resUltihg crude'wascpu:ified
by chromatography through a silica gel cdiumn,"eluting
with n-hexéne:ethyl"acétate 'mixtures: of increasing_'

polafity, thereby ohtaining'q.671 g of title product.as
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a yellow solid with me;ting_point 113-114°C (74% Yield).
1y N.M.R. (300 MHz, CDCl;) & ppm: 4.82 (s, 2H); 6.74 (s,

1H); 7.54 (m, 23);.7.87 (s, 1H).

A dispersion of potass:.um hydride (0. 990 g, 5.04
mmol) in .20% mineral oil was washed by decantat;on with
anhydrous hexane, then ‘was resuspended in anhydrous .

benzene (25 ml). This'suspension was added at 0°C and

' under inert atmosphere with a solution of 2-

(hydroxymethyl)benzofuran—s carbonitfile (0. 671 mg, 3-89

'mmol) in benzene (10 ml) stlrrlng at room temperature
'for 15 min, then with benzyl bromlde (0.825 ml) and a

 catalytic amount - of tetrabutylammonlum iodide. The

mixture was left under stirring at room temperature for
4 h, then added with water (50 ml) and extracted with
ethyl acetate (4x50'm1)._The organic phase was dried and

the solvent removed, to obtain ‘a crude which was

‘purified by chromatography throUghja silica gel column,

eluting- with n-hexane:ethyl acetate . mixtures of
increasing‘polaiity,'the:eby recovering 1.087 g of_the
title compound as_a.yellowish oil (82% yield).

1y N.M.R. (300 an,-cpciB) § ppm: 4.54 (s, 2H); 4.55 (s,
2H); 6.66 (s, 1H); 7.28 (m, SH); 7.45 (s, 2H); 7.79 (s,
1H). | '

_ A solution of 2- (benzyloxymethyl)benzofuran-s -car-
bon1tr11e (1 087 g, 4. 13 mmol) in ethanol (150 ml) was
added with 35% NaOH (55 ml) and refluxed under stlrrlng
for 3 h. After that the mixture was ac1d1f1ed with 1M

" HCl, the volatlles_were evaporated off and the residue

was extracted with ethyl acetate'(4x100 ml). The organic:
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phase was dried and the solvent was evaporated off under

reduced pressure,'.to' obtain 1.165 g of thé title

compound as a ‘white solld with meltlng point 129-132°C
(quantltatlve yield). _
1g N.M.R. (300 MHz, CDCl3) & ppm: 4.67 (s, 4H); 6.81 (s,

IIH); 7.40 (m, '5H); 7 56 (d 1H); 8.12 (4, 1H); 8.41 (s,

1H) - |

* Following the process described in example 1 (point
K), starting from 2- (benzyloxymethyl)benzofuran—s-

carboxyllc acid and 3- am1no-2 hydroxyaéetophenone, _the

. title compound was prepared_as a yellowlsh solid with

melting point - 92-94°C, which was purified by
chromatography through a silica gel column (98% yield).

1H N.M.R. (300 MHz, CDCl3) & ppm: 2.58 (s, 3H); 4.60 (s,
4?); 6.74 (4, 1H); 6.91 (t, 1H); 7.34 (m, 5H){ 7.41 (4,
18); 7.51 (d, 1K); 7.82 (4, 1H); 8.10 (4, 1H); 8.63 (s,

'1H); 8.73 (4, 1RH).

-Following the process described in_ekaﬁplo 1 (point
A), starting' from .Nf(3-acety1-2-hydrox?phenyi)-2—(ben— .
zyloxymethyl)benzofuran—5;carboxamide and 'diethyl' oxa-
late, ethyl 8-[2- (benzyloxymethyl)benzofuran-s—carboxa—'
mldo] ~4-0Xx0-4H-1~ benzopyran—z carboxylate was prepared
which was subsequently hydrolysed according to the
process descrlbed in- example ‘1 (point. M) to. yield the
title compound as a whlte solid with meltlng point 215- -
218°C (65% global yield). - B D ”
1y N.M.R. (300 MHz, DMSO) 5 ppm: 4.61 (s, 2H); 4.72 (s,



10

- 15

20

25

30

1H); 7.81 (44, 1H); 7.83 (s, 1H).

WO 97/34885 . S _ B L PCT/EP97/01418

66

2H); 6.97 (s, 1H); 7.11 (s, 1H); 7.38 (m, 5H); 7.57 (t,"

1H); 7.76 (4, 1H); 7.93 (d, 1H); 8.02 (4, 1H); 8.09 (4,
1H); 8.38 (s, 1H). |

A mixt\'ﬁ";“oa_f ethyl 4-—hydroxybenzoat_e (10.0-9,' 60.2
mmol) and potassium carbonate (8.32 g, 60.2 mmol) in
acetone (50 ml) was added with ailyl _bromide (7.22 ml,

66.2 mmol) and the mixture was refluxed for 18 h. After

that potassium carbonate was filtered off '_ar'xd the

solvent was -evapo_rated under reduced pressure, thereby
obtaining 12.3 g of a crude containing only the title.

compound (99% field) .

1 N.M.R. (300 MHz, CDCl;) & ppm: 1.36 (t, 3H); 4.32 (q,
'2H); 4.54 (4, 2H); 5.28 (dd, 1H); 5.40 (d4d, 1H); 6.03
(m, 1H); 6.90 (4, 2H); 7.98 (d, 2H).

A mixture of ethyl 4-allyloxybenzoate (10.0 g, 48.5

mmol) and 'N,N-dimethylaniline (20 ml) was left under

stirring at 200°C for 48 h, then diluted with ethyl
acetate (150. ml) and'_washé'd with 1M HCL After drying
and. evaporating off the solvent,. a crude was obtained
which was purified by chromatography through a silica
gel' column, eluting with n¥hexane:ethy1 acetate, 95:5,

theréby recovering 6.85 g of the title. cémpound (69%

yield).

1g N.M.R. (300 MHz, CDClj) 6 ppm: 1.37 (t, 3H); 3.45 (4,
2H); 4.35 (q, 2H); 5.14 (4, 2H); 6.02 (m, 1H); 6.89 (4,
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A solution of ethyl 3-allyl-4-hydrobeén36ate (6.74

g, 32.7 mmol) in chloroform (105 ml) was added with

meté—Chloroéerbenzoic acid'(11;40 g, 66.1 mmol) and the

pmiiture was refluxed under stitring for 4 h. Afterwards,

the'solvent was evaporated, the crude was redissdlved in

ethyl acetate and washed with a 1M NaOH solutidﬂ. After'

" drying and removing the_solvent, a crude was obtained

'which__wa's' purified by chromatography through a silica

gel column, eluting with n-hexane:ethyl acetate, 90:10,

1§ N.M.R. (300 MHz, CDCl;) & ppm: 1.35 (t, 3H); 3.02
(ad, 1H); 3.20 (dd, 1H); 3.74 (dd, 1H); 3.84 (dd, 1H);
4.29 (g, 2H); 4.95 (m, 1H); 6.69 (d, 1H); 7.78 (s, 1H);
e, Y *

Foliowing the process described'in example 1 (point
D)) startihg-from gthyl'thydroxymethyl—z,3—dihydfobenf'“_
zofuran-5-carboxylate and benzyl bromide, the title
compound was prepared,__ﬁhich was - purified by dhroma—
tography_through a silica ggl_column,_eluting with_n-

hexane:ethyl acetate, 95:5 (65%_yield).

1 N.M.R. (300 MHz, CDClj) & ppm: 1.32 (t, 3H); 2.93

(ad, 1H); 3.13 (dd, 1H); 3.55 (dd, 1H); 3.59 (dd, 1H);

4.27 (q, 2H); 4.51 (dd, 2H); 4.94 (m, 1H); 6.75 (4, 1H);

7.19-7.27 (sc, SH); 7.78 (s, 1H); 7.85 (dd, 1H).
A solution of ethyl 2-benzyloxymethyl-2,3-dihydro-

benzofuran-z-carboxylaté'(1.62 g,_5.47-mm61) in methanol
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{70 ml) was added with a solution of 1M lithium

.hydrbxide (54.7 -ml). - The mixture was refluxed under

stirring for 3 h, after that was neutralized with 1M HC1

_ahd methanol was evapprated off under reduced pressure.
' The resulting crude was suspended in water'(zo ml) and
.extracted with ethyl. aCetéte (4x25 ml). The organic
. phase was dried and tﬁe solvent was evaporated'off under
- reduced pressure, to obtain 1.436 g .of the title

- compound, 'thch ‘was purified by crystallization in

methanol (97% yield).

1§ N.M.R. (300 MHz, CDCl;) 5 ppm: 3.02 (dd, 1H); 3.26
(dd, 1H); 3.65 (dd, 1H); 3.68 (dd, 1H); 4.60 (dd, 2H);
5.05 (m, 1H); 6.82 (d, 1H); 7.22-7.33 (sc, 5H); 7.90 (s,
1H); 7.94 (4, 1H). |

Fdllowing the process'described in example 1 (point

" K), starting from Z—benzyloxymethvl—z,3—dihydfobénzofu-_

ran-~2-carboxylic acid and 3—amino—z»hydroxyacetdphenone;'.

" the title dompound was prepared as a yvellowish solid

with  melting point  103-105°C and purified by

chromatography through a silica gel column (74% yield).

H N.M.R. (300 MHz, CDCl;) & ppm: 2.64 (s, 3H); 3.06
(ad, 1H); 3.31 (da, 1H); 3.66 (da, 1H); 3.70 (da, 1H);
4.€1 (dd, 2H); 5.06 (m, 1K); 6.86 (d, 1H); 6.85 (t, 1H);
7.26-7.34 (sc, SH); 7.46 (d, 1H); 7.72 (&, 1H); 7.74 (s,

“"1H); 8:53 (s, 1H); 8.74 (4, 1H), 12.96 (s, 1H).

Following the process'described in example 1 (point

'~ A), starting from N-(3-acetyl-2-hydroxyphenyl)-2-ben-
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zyloxymethyl-2,3-dihydrobenzofuran-5-carboxamide o and

diethyl oxalate, the title compound was prepared as a

yellow sblid'with_melting'point 166—168fc'and:purified

- by crystallization in_ethanql (73%lyield).'

1§ N.M.R. (300 MHz, CDCl;) & ppm: 1.47 (t, 3H); 3.12
(ad, 1H); 3.36 (dd, 1H); 3.70 (dd, 1H); 3.73 (dd, 1H);
- 4.50 (g, 2H); 4.63 (44, 2H); 5.11 (m, 1H); 6.91 (4, 1H);
7.15 (s, 1H); 7.30-7.38 (sc, SH); 7.47 (t, 1H); 7.79 (d,
1H); 7.87 (s, 1H); 7.88 (4, 1H); 8.73 (s, 1H); 8.92 (d,
). | | .

Following the process described iﬁ'example_l {point
M), starting . from ethyl -'8-(2-benzyioxymgthy142,3—

dihydrobenzofuran-5-carboxamido)-4-oxo-4H-1-benzopyran-

2-carboxylate, the title compound was prepared as a
yellow so0lid with melting point 184—188‘C (60% yield). N
14 N.M.R. (300.MHz; CD30D/CDCl, mixtures) & ppm: 3.12
(4d, 1H); 3.36 (dd, 1H); 3.70 (dd, 1H); 3.73 (dd, 1H);
4.63 (s, 2H); 5.11 (m, 1H); 6.91 (d, 1H); 7.10 (s, 1H);
7.30-7.38 (sc, 5H); 7.49 (t, 1H); 7.82 (4, iH);.7,85 (s,
1H); 7.90 (ad, 1K); 8.73 (dd, 1H). |

In a solution of ethyl 8-(2-benzyloxymethyl-2,3-

'-dihydrobenzofurahfSfcarbokamidd)—4-oxo—4HL1-benzopyran¥

30 -

2-carboxylate (528 mg, 1.06 mmol) in methanol (25 Ml)

and anhydrous tetrahydrqfuran_(zs ml), ammonia gas was
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bubbled for 30 minutes. After ‘evaporation to dryness,

the resultihg solid residue was dissolved in a
tetrahydrofuran:methanbl 1:1 mixture (isuml) and added
with concentrated HCl'(0.5 ml). The mixture was refluxed
under. stirring for 1.5 h, then the sol#ents were
evaporated :off under .reduCed-.pressure. The' resulting
crude was suSpended'ih water and the iﬁsoluble;solid was
recovered by. filtration, washed repeatedly with wat.er

and dried under vacuum on phosphorous pentoxyde, thereby

obtaining 527 mg of the title compound (quantitative
vield). ' | ' - ' '
14 N.M.R. (300 MHz, DMSO) & ppm: 3.08 (dd, 1H); 3.36
. (dd, 1H); 3.70 (m, 2H); 4.57 (s, 2H); 5.12 (m, 1H); 6.84
(s, 1H); 6.92 (@, 1H); 7-28-7.38 (sc, 5H); 7.53 (t, 1H);
7.83-7.89 (sc, 4H); 8.24 (broad s, 1H); 8.32 (d, 1H);
8.65 (broad s, 1H).

Following the processfdescribed in example 2 (point'

D), starting from KN-[4-oxo-2~carbamoyl-4H-1-benzopyran-

8-y;]-Z—benzyloxymethyifz,3-dihydrobenzofuran-5—carboka-'

mide, the title compound was prepared, which was pu-
rified by chromatography through a silica gel column,

.eluting with petroleum ethei:Chloroform mixtures of

_ increasing polarity (56% yiéld)_. | |

1y N.M.R. (300 MHz, CDCly) & ppm: 3.12 (dd, 1H); 3.35
(ad, 1H); 3.71 (m, 2H); 4.64 (dd, 2H); 5.10 (m, 1H);
6.85 (s, 1H); 6.92 (4, 1H); 7.28-7.35 (sc, 5H); 7.50 (t,
C1H); 7.73 (4, 1H); 7.77 (s, 1H); 7.88 (dd, 1H); 8.30 (s,
1H); 8.83 (d, 1H). |

1N
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A mixture of N—t4-oxd—2¥cyanof4HF1—bénzo§yran48?_ 
yl]—z-benzyioxymethyl-z,3?dihYdfobenzofuran—Sfcarboxami—-
de (300 mg, 0.66 mmol), sodium azide  (129 ng, 1.99
mmol), ammdnium -chlqridé (107 mg;. 1.99 mmol) .and dry .
N,N-diﬁethylformamidé (10 ml) was left under stirring at
100°C for 1.25 h. Afte:'that.the mixture; cooled at room
tempe;ature, was 'poﬁred onto a..1M hydrOChloric acid

solution (10 ml), recovering by filtration the formed

'precipitéte; 'thereb? ‘obtaining 111 mg of the title

'~ compound as a white solid with melting point 200-202°C,

which  was pu;ified by crysthllization' in

methanbl:dichloromethane mixturés'(68% yiéid).

14 N.M.R. (300 MHz, DMSO) & ppm: 3.09 (dd, 1H); 3.37

(dd, 1H); 3.70 (m, 2H); 4.58 (s, 2H); 5.13 (m, 1H); 6.94

(d, 1H); 7.14 (s, 1H); 7.28-7.35 (sc, 5H); 7.57 (t, 1H);
. 7.87-7.95 (m, 3H); 8.25 (dd, 1H); 10.00 (s, 1H).

Following the process described in example 3 (poinﬁ

A),.starting from ethyif2-hYdroxymethyl?2,3-dihyd;obeh—

.zofuran-s-carbOxylatg; Zthé }tiﬁle compound wasf prepared!.'
- (88% yield). S | |
1§ N.M.R. (300 MHz, CDCly) & ppm: 1.38 (t, 3H); 3.07

(aa, 1H); 3.44 (A4, 1H); 4.34 (g, 2H); 4.60 (dd, 1H);

 4.67 (dd, 1H); 5.17 (m, 1H); 6.84 (d, 1H); 7.90 (s, 1H);
7 7.91 (d, 1H). ) - | o N
30 ' '
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Following the process described in example 3 (point

B}, .starting 'from__ethyl. 2-trifluoromethanesu1fonyloxy—::

: methyl-z,3-dihydrobenzofurané5—carboxy1ate and 2-bromo-

ethylbenzene, the titlé'édmpound was prepared, which was
purified by chromatggraphy through a silica gel column,

eluting'with'n—hexane;ethyl'acetate, 95:5 (75% yield).

1g N.M.R. (300 MHz, CDCly) 6 ppm: 1.31 (t, 3H); 1.60-

1.83 (m, 4K); 2.60 (t, 2H), 2.73 (44, 1H); 3.15 (ad,
1H); 4.29 (q, 2H); 4.74 (m, 1H); 6.70 (d, 1H); 7.10-7.29
(sc, 5H); 7.80 (s, 1H); 7.82 (4, 1H). | |

Following the p:dcéSS described in example 6 (point
E), starting.ffom ethyl 2-(3~phenylpropyl)-2,3-dihyédro-
benzofuran-5-carboxylate, .the_ title compound was pre-
pared (98% yield). | |

1§ N.M.R. (300 MHz, CD,0D) & ppm: 1.60-1.85 (m, 4H);
2.62 (t, 2H), 2.76 (da, 1H); 3.21 (ad, 1H); 4.78 (m,
1H); 6.65 (d, 1H); 7.10-7.29 (sc, 5H); 7.81 (sc, 2H).

Following the process described in example 1 (point

K}, startind'from 2—(3—pheny1propyl)d2,3-dihydrdbenzofu—

iran¥5fcarboxylic acid and 3-amino-2-hydrokyacetoPhenone,

the title Eompound was prepared (60% yield).

1§ N.M.R. (300 MHz, cnc'13)" § ppm: 1.60-1.85 (m, 4H);
2.55 (s, 3H); 2.63 (t, 2H); 2.80 (dad, 1H); 3.22 (ad,
1H); 4.79 (m, 1H); 6.71 (4, 1H); 6.86 (t, 1K); 7.11-7.25
(sc, 5H); 7.38 (d, 1H); 7.62 (4, 1H); 7.64 (s, 1H); 8.34
(s, 1H); 8.66 (d, 1H). = | -
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Following the process described in example ‘1 (point_:

A), starting from 'Ne(3-acéty142—hydroxyphenyl)—zf(3—_

' éhénylpropyl)42,B-dihydrObenzofuran—5—carboxamide and

diethyl oxalate, the title compouhd was prepared, which

was purified by crystallization in hot. ethanol (67%

yield). o | o
1§ N.M.R. (3od-unz, ch13) § ppm: 1.45 (t, 3H); 1.70-
1.92 (m, 4H); 2.71 (t, 2H); 2.93 (dd, 1H); 3.38 (ad,
1H); 4.50 (q, 2H); 4.93 (m, 1H); 6.85 (d, 1H); 7.16 (s,
' 1H); 7.18-7.32 (sc, SH); 7.47 (t, 1H); 7.77 (dd, 1H);
7.84 (s, 1H); 7.87 (aa, -1H); 8.71 (s, 1H); 8.93 (dd,
1H). " | : |

_Following the process described in example 1 (point
M), starting from ethyl . 8-[2-(3-phenylpropyl)-2,3-di-

hydrobénzofuran-Sécarbgkamido]-4-oxo—4H—1—benzopyran42?

'carboxylate, the title compound was prepared as a yellow

solid with melting point 184-185°C, which was'purified

by digestion in methanol (41% yield). _

1§ N.M.R. (300 MHz, DMSO) & ppm: 1.65-1.85 (m, 4H); 2.68
(t, 2H); 2.91 (dd, 1H); 3.38 (da, 13)} 4.95 (m, 1H);
6.88 (d, 1H); 6.94 (s, 1H); 7.15-7.32 (sc, SH); 7.54 (t,
1H); 7.83 (dd, 1H); 7.88 (m, 2H); 8.07 (ad, 1H); 10.01
e, am. b - 8 |
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Following the p;OCeSSfdescribed in example 7 (point

"~ A), - starting from ethyl 8-[2-(3-phenylpropyl)-2,3~

dihydrobenzofuran-5-carboxamido]-4-oxo-4H-1-benzopyran-

2-carboxylate, the title compound was prepared {(gquan-

titative yield). - ) |

1y N.M.R. (300 MHz, DMSO) & ppm: 1.65-1.85 (m, 4H); 2.68
(t, 2H); 2.91 (ad, 1H); 3.38 (dd, 1H); 4.95 (m, 1H);
6.85 (s, 1H); 6.88 (4, 1H); 7.15-7.32 (sc, 5H); 7.55 (t,
1H); 7.82-7.95 (m, 3H); 8.24 (broad s, 1H); 8.30 (4,
1H); 8.75 (broad s, 1H). | -

Following the process deScribéd in example 2 {point
D),.starting from lb{4—oxo-2—carbamoy1—4HL1—beniopyraﬁ—
8-Y1]f2—(3-phenylprapyl)-2,3-dihydrobenzofuran—5-
carboxamide, the title compound was prepared,'which was
purified by chromatography through a silica gel column,

eluting with petroleum ether:ethyl ether mixtures - of

increasing polarity (55% yield). , _ _

1§ N.M.R. (300 MHz, CDClz) & ppm: 1.70-1.95 (m, 4H);
2.71 (t, 2H); 2.90 (dd, 1H); 3.34 (dad, 1H); 5.00 (m,
1H); 6.80 (s, 1H); 6.84 (d, 1H); 7.15-7.32 (sc, 5H);
7.48 (t, 1H); 7.70.(d, 1R); 7.74 (s, 1H); 7.86 (d, 1H);
8.32 (s, 1H); 8.80 (d{'in).

. Following the process described in example 7 (point
C)., étarting from N#[4-oxo—2-cyano-4HL1;benzopyran—8—

yll-2- (3—phenylpropyl) ~2,3- dlhydrobenzofuran-S carboxa—

" mide, the title compound was prepared as a yellowxsh

solid with melting point 234-235°C, which was purified
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by crystalllzatlon in nmthanol dlchloromethane mlxtures

- {(61% Yleld)

'H N.M.R. (300 MHz, DMSO) & ppm: 1.65-1.85 (m, 4H); 2.66

(t, 2H); 2.92 (dd, 1H); 3.39 (dd, 1H); 4.96 (m, 1H);
©6.90.(d, 1H); 7.14 (s, 1H); 7.15-7.32 (sc, 5H); 7.56 (,
1H); 7.87 (dd, 1H); 7.90 (d, 1H); 7.92 (s, 1H); 8.24
(ad, 1H); 9.98 (s, 1H). | A

- A solution of benzylmercaptan (0.992 ml, 8.47 mmol)
in absolute ethanol (10 ml) under inert atmosphere was
added with a solutlon of potassium hydroxlde (0.712 g,
12.7 mmol) in’ absolute ethanol (10 ml). After 15 min.

under stlrrzng at room-temperature; a solution of ethyl”'

'trlfluoromethanesulfonyloxymethyl 2,3~-dihydrobenzofuran-

5-carboxy1ate (3.00 g, 8.47 mmol) in ethanol (15 ml) was
added The resultlng mlxture was 1eft under st1rr1ng at -
room temperature for 24 h. After that the volatiles were

evaporated off under reduced pressure, the resultlng

._re51due was partltloned in a mixture of water {50 ml)

and ethyl acetate (5O ml) and the aqueous phase was -

'extracted with. ethyl acetate (3x40 ml). The combined

organlc phases were drled and the solvent was evaporated

off under reduced pressure, to- obtaln 2.810 g of the

~ title compound as a dark oil (quantltatlve vyield).

s N.M.R. (300 MHz, cDC1;) 5 ppm: 1.34 (t, 3H); 2.68
(dd, 1H); 2.77 (ad, 1H); 2.98 (dd, 1H); 3.25 (dd, 1H):

3.78 (s, 2H); 4.31 (q, 2H); 4.92 (m, 1H); 6.76 (d, 1H);

7.19-7.27 (sc, SH); 7.82 (s, 1H); 7.86 (dd, 1H).
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lic acid _ _
A solution of ethyl 2-benzylthiomethyl-2,3-dihydro-

benzofuran-2-carboxylate (2.70 g, 8.53 mﬁql)fiﬁ'ethanol

(100 ml) was- added with a solution of 1M potassium

hydroxide (42.6 ml). The mixture was refluxed under

stirring for 3 h, after that was neutralized with 1M HCl

~and ethanol'was_evaporated off under reduced préSsure.

The resulting crude was suspended in water (30 ml) and
extracted with ethyl acetate (4x30 ml). The organic
phase was dried and the.solvent was evaporéted off under.
reduéed' préséure, 'to obtain 2.172 g of the title
coﬁpbund as a brown solid with melting point-125—127;c
(85% yield). | |

1y N.M.R. (300 MHz, CDCl;) & ppm: 2.70 (dd, 1H); 2.81
(dd, 1H); 3.02 (a4, 1H); 3.32 (dd, 1H); 3.79 (s, 2H);

4,98 (m, 1H); 6.80 (4, 1H); 7.20-7.27 (sc, 5H); 7.89 (s,
1H); 7.97 (d, 1H). -

Following the process described in example 1 (point

K), starting from Z-benéylthiomethyl—z,3fdihydrobenzofu-
ran?zécarboxylic acid ahd'3-amino~2—hydroxfacetophen6ne,
the titie compound was prepared as a yellow solid with
melting ‘point 119-121°C, which was purified by
chromatography through a silica gel column, eluting with
n-hexahé:ethyi acetate, 90:10 (86% yield). |

1§ N.M.R. (300 MHz, CDCly) 5 ppm: 2.61 (s, 3H); 2.68
(dd, 1H); 2.80 (aa, 1H);-3}os-(ddglin); 3.34 (44, 1H);

3.79 (s, 3H); 4.95 (m, 1H); 6.83 (4, 1H); 6.93 (t, 1H);

7.21-7.35 (sc, 5H); 7.46 (a4, 1H); 7.72 (4, 1H); 7.73 (s,
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Following the process described in example 1 (point

'A);. starting"ffom Né(34acetyl—2-hydroxyphenyl)-z-ben-

zylthiomethylfz;3-dihydfobenzofurah—5—carboxamide' and
diethyl oxaléte;.the:title compound was prepared as a.
slightly yellow solid with melting point 175-177°C,

which was purified by chromatog'raphy through- .a s_i'lica_

gel column, eluting'with'chloroform (81% yield).

lp N.M.R. (300 MHz, CDClz) & ppm: 1.47 (t, 3H); 2.72
(dd, 1H); 2.34 (dd, 1H); 3.09 (dd, 1H); 3.38 (Ad, 1H);
3.80 (s, 3H); 4.49 (g, 2H); 4.99 (m, 1H); 6.85 (d, 1H);
7.12 (s, 1H); 7.21-7.35 (sc, 5H); 7.43 (t, 1H); 7.76 (d,
1H); 7.80 (s, 1H); 7.85 (4, 1H); 8.70 (s, 1H); 8.89 (@,
1H). | | |

'Following the process describgd in examplé'l (poinf

M),'starting from ethyl“8—(2—benzylthiomethyl-2,3-dihy—

_drobenzofuran—S-Carboxamido)-4—oxo—4ﬂb1-béngopyran—2-_

carboxylate,_the_title compound was prepared as a yellow

solid with melting point'122f1255c (Bli'yield),
lg N.M.R. (300 MHz, DMSO) & ppm: 2.80 (d, 2H); 3.05 (dd, =

1H); 3.20 (dd, 1H); 3.85 (s, 3H); 5.08 (m, 1H); 6.91 (s,

1H); 6.92 (d, 1H); 7.27 (m, 1H); 7.34 (d, 4H); 7.54 (t,
1H); 7.86 (d, 1H); 7.88 (d, 1H); 7.90 (s, 1H); 8.08 (da,
'1H); 10.04 (s, 1H). . |
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furan-2-carboxylate
_ Following the procéés qéscribed in example 1'(point'.
Df,'staiting-from ethyl_Z-hydroxymethyl—z,3édiﬁydroben—
zofuran—Sacarboxylate' and'.4'—fluorobénzy;_ bromide, thé'
title compdund 'was"prepared; which was pdrified by
chromatography throuéh a silica gel'dolumn,.eluting with;
n-hexane:ethyl acetate, 95:5 (68% yield). -
1y N.M.R. (300 MHz, CDCl;) & ppm: 1.34 (t, 3H); 2.99
(ad, 1H); 3.23 (dd, 1H); 3.62 (dd, 1H); 3.68 {dd, 1H);
4.30 (g, 2H); 4.52 (ad, 2H); 5.03 (m, 1H); 6.79 (d, 1H);
7.00 (t, 2H); 7.26 {dd, 2H); 7.83 (s, 1H); 7.87 (dd,
iH)._ | - | '
2—carl 13 Lq
'Following the process descfibed in examplels (ppint
E), starting from ethyl 2-(4'-fluorobenzyloxymethyl)-
2,3—dihydrobenzofuran—2—carboxy1ate, the title combouﬁd
was prepafed; which was purified by ﬁrystallizatiop'iﬂ'
methanol (94% yield). o P
14 N.M.R. (300 MHz, CDCl;) 5 ppm: 3.01 (4d, 1H); 3.27
(48, 1H); 3.65 (m, 2H); 4.58 (dd, 2H); 5.05 (m, 1H);
6.81 (d, 1H); 7.00 (t, 2H); 7.27 (&d, 2H); 7.86 (s, 1H);
7.92 (dd, 1H); 12.20 (broad signal, 1H).
_ e o I | )
Foliowing the process describéd_in éxample 1 (point

K}, starting from :2f(4‘-fluorobénZquxymethyl)-2,3—_

_dihydrobenzéfuran~2-carboxylic'acid, the title compound

. was prepared'zwhich-_was' §urified by chromatography

through' a 'siiica "gel " column, eluting with 'n- )
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' hexane:chloroform, 1:1 (813 yield). _
g N.M.R. (300 MHz, CDCl3) & ppm: 2.60 (s, 3M); 3.05
(a4, 1H); 3.30 (ad, 1H); 3.65 (m, 2H); 4.58 (dd, 2H);
"_5.05 (m, 1H); 6.84 (d, 1H); 6.92 (t, 1H); 7}01 (t, 2H);

7.27 (m, 2H); 7.43 (d, 1H); 7.71 (d, 1H); 7.73 (s, 1H);
8.51 (s, 1H); 8.71 (d, 1H); 12.96 (s, 1H). '

Follow1ng the process descrlbed in example 1 (point

A), starting from N—(3 acetyl-2- hydroxyphenyl) -2~ {4'
fluorobenzyloxymethyl)-z,3 dlhydrobenzofuran-s carboxa—.

mide and diethyl oxalate, the title compound was

prepared, which wes'purifiedfby chromatography through a

silica'gel column, eluting with n-hexane:chloro:orm, 1:2

(53% yield).

14 N.M.R. (300 MHz, CDCly) & ppm: 1.46 (t, 3H); 3.10 .

(dd, 1H); 3.35 (ad, 1H); 3.70 (m, 2H); 4.4% (q, 2H);
4.58(dd, 2H); 5.10 (m, 1H); 6.88 (a, 1H); 7.01 (t, 2H);

7.13 (s, 1H); 7.30 (m, 2H); 7.44 (t, 1H); 7.77 (44, 1H);
-7.83 (s, 1H); 7.87 (4, 1H); 8.71 (s, 1H); 8.90 (4, 1H).

Following the processldescribed.in-example 1 (point'. 

M), starting from ethyl78f[2—(4'—fluorobenz?loxymethyl)4-r

2,3—dihydrobenzofuran—5—cerboxamido)-4—oxo—4H>1-benzopy-

ran-2- carboxylate; the title compound was. prepared as a

‘yellow solid with melting point 195-197°C, which was
purified by crystalllzatlon_ln methanol.
1§ N.M.R. (300 MHz, DMSO) & ppm: 3.10 (dd, 1H); 3.37



10

15

20 .

25

30

‘WO 97/34885 : : ' o ~  PCT/EP97/01418

| - S 80 |
(44, 1H); 3.68 (d, 2H); 4.56 (s, 2H); 5.12 (m, 1H); 6.91

(d, 1H); 6.95 (s, 1H); 7.17 (t, 2H); 7.38 (t, 2H); 7.54
(t, 1H); 7.88 (sc, 3H); 8.08 (ad, 1H); 10.03 (s, 1H).

A solutidn of-'eth_yl 8-[2-(4'—fluoroberizyloxyme-—

thyl)-2,3-dihydrobenzofuran-S-carboxamido]-4-oxo-4K-1-

'benzopyran?_z-carboxyfl'ate (1.219 g, 2.36 ‘mmol) in dry

- tetrahydrofuran (100 ml) at -20°C was added with a

saturated ammoh‘i‘a. solution in "_me_t'h'anol (12 ml,
approximately 4M solution). The_ resulting ‘mixture was
left under stir'ring at 0°C for 4 h, then the solvents

were 'removed, to obtain 1.158 g of the title compound

- {(guantitative yieid ) . .
1§ N.M.R. (300 MHz, DMSO) & ppm: 3.09 (dd, 1H); 3.35
' (dd, 1H); '3.67 (s, 2H); 4.56 (s, 2H); 5.11 (m, 1H); 6.87
(s, 1H); 6.92 (4, 1H); 7.18 (t, 2H); 7.38 (t, 2H); 7.53
(t, 1H); 7.84 (sc, 3H); 8.25 (broad s, 1H); 8.38 (4,
1H); 8.60 (broad s, 1H); 10.25 (s, 1H).

£

' Following the ‘process -described_ in ‘example 2 (point

D), by r'eacting _'N-.-{4-cxo—-2—carbamoy1-4}!—1ébenzopyran-s—.

- y1l-2-(4' -fluor_obenz?loxymethyl )-2,3-dihydrobenzofuran- .
- 5-carboxamide. with phb.sphorous_ oxychloride in DMF for
_. 0.5 h at 0°C, the title compound was prepared, which was .

" purified by chromatography through a silica éel-coiixmn.
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- eluting w1th petroleum ,ether chloroform, 1:1  (77%

© vield). o : o

1y N;M.R.ptaoo MHz, CDCl;) & ppm: 3.10 (dd, 1H); 3.33
(ad, 1H); 3.70 (m, 2H); 4.59 (dd, 2H); 5.10 (m, 1H);
6.82 (s, 1H); 6.89 (d, 1H); 7.02 (t, 2H); 7.38 (m, 2H);
7.48 (t, 1H); 7.72 (dd, 1H); 7.78 (s, 1H); 7.88 (d, 1H);
8.35 (s, 1H); 8.79 (d, 1H). o |

Followzng the process descrlbed in example 7 (p01nt _

' C), 'startlng from N-[4-oxo—2—cyano—4£F -benzopyran—s-z

y1]-2-(4'-fluorobenzyloxymethyl)~2,3~ dlhydrobenzofuran- :
5~ carboxamide, thei title compound was. prepared as a
white solid with meltlng p01nt 229 232°C, whlch_ ‘was
purified by dlgest;on in ethyl ether (77% yield). |
1§ N.M.R. (300 MHz, DMSO) 5 ppm: 3.12 (dd, 1H); 3.40
(dd, 1H); 3.72 (4, 2H); 4.60 (4ad, 2H); 5.12 (m, 1H);
6.93 (4, 1H); 7.05 (t, 2H); 7.25 (s, 1H); 7.33 (m, 2H);
7.52 (t, 1H); 7.89 (d, 1H); 7.92 (s, 1H)} 7.96-(dd, 1H);

'8.73 (d, 1H); 10.05 (s, 1H).

Following the proéess describediin example 5 (point
C),- startlng from 3—chloro 4- hydroxybenzolc acid, the

-tltle compound was prepared (87% yleld)

1R N.M.R. (300 MHz, CDCl,) 6 ppm: 1.39 (t 3H); 4.37 (q,
2H); 7.04 (4, 1H); 7.89 (dd, 1H); 8.06 (d, 1H).
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Following the procese'deScribed in example 6 (point

_ A), starting from'ethyl'3-ohloro—4—hydrobeenzoate; the
title compound was prepared (91% yield).

1g N.M.R. (300 MHz, cDCl,y) & ppm: 1.39 (t, 3H); 4.37 (g,

| 2H):; 4.69 (d, 2H); 5.35 (dd, 1H)9=.5.49 (dd, 1H); 6.07

(m, 1H); 6.94 (4, 1H); 7.91 (a&d, 1H); 8.07 (4, 1H).

Follow1ng the process descrlbed in example 6 (p01nt"

- B), startlng from ethyl 4- allyloxy—B ~chlorobenzoate, the

title compound was prepared, wh;ch, was purified Dby

~distillation under reduced pressure (0.2 torr)

‘(quantitative yield).

1§ N.M.R. (300 MHz, CDCly) § ppm: 1.38 (t, 3H); 3.45 (&,
2H); 4.35 (q, 2H); 5.09 (d, 1H); 5.14 (4, 1H): 6.01 (m,
1H); 7.76 (4, 1H); 7.92 (&, 1H). |

13D _Ethyl 7-chloro-2 —hvdroxvmgthl_ziﬁ_dlhxdzghgnzgﬁu_

Following the process described in example 6 (point

c), startlng from ethyl 3—allyl 5- chloro—4 hydroxyben—
zoate, the tltle compound was prepared (80% vield). o

1§ N.M.R. (300 MHz, CDCly) & ppm: 1.37 (t, 3H); 3.19

(dd, 1H); 3.33 (44, 1H); 3.78 (ad, 1H); 3.97 (dd, 1H);

4.33 (q, ZH);'5;09'(m, 1H); 7.74 (4, 1H); 7.85 (d; 1H).
Follow1ng the process descrlbed in example 3 (point

A), starting from ethyl 7-chloro-2- hydroxymethyl -2,3~

dlhydrobenzofuran—s carboxylate, the title compound was

prepared (quantltatlve yleld) o f

1H _N.M.R._ (300 MHz, CDClB) § ppm: 1.38 (t,.3H): _55;-20"

. (a4, 1H); 3.53 (dd, 1H); 4.32 (q, 2K); 4.67 (a4, 1H);
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Following the process described in example 3 (pdint'
B), starting from efhyl 7-chloro-2-trifluoromethanesul-
fonYloxymethyl—Z,3—dihydrobenzdfuranf5-carboxylate and
2-bromoethyibenzene, thé title ¢ompoundf was prepared,
which wﬁs purifimi'by_chromatography through_a silica
gel column, eluting wiﬁh petroleum ether:ethyl ﬁCetate,
95:5 (58% yield). | | |
1§ N.M.R. (300 MHz, CDCl;) 5 ppm: 1.36 (t, 3H); 1.70-
1.92 (m, 4R); 2.68 (t, 2H), 2.91 (a4, 1H); 3.34 (aa,
1H); 4.32 (q, 2H); 4.95 (m, 1H); 7.15-7.30 (sc, 5H);
7.71 (d, 1H); 7:.85- (@, 1H). . = - |
1i i g

Following the process described in example 6 (point

" E), starting frqm ethyl 7-chloro-2-(3-phenylpropyl})-2,3-

dihydrobénzbfuran—5—carbox?1ate, the title compound was
prepared_(92%]yie1d). o o
1§ N.M.R. (300 MHz, CDs0D) & ppm: 1.70-1.92 (m, 4H);
2.70 (t, 2H), 2.95 (dd, 1H); 3.40 (dd, 1H); 4.99 (m,
1H); 7.15-7.30 (sc, 5H); 7.73 (a, 1H); 7.,83 (d, 1H).

Following the process described ‘in example 1 (point
K);.'starting from__7—ch}or6+2—(3—phenylpropyl)—2;34dihy‘ ; 

drdbenzofuran—SfcarbOxylic acid, the_title compound  was

prepared, which was pufified'by:chromatography'throﬁgh-a””

silica gel column, eluting with petroleum ether:chlo-

roform, 1:1 (84% yield).



10

15

20

25

30

 woov3dsss . PCT/EP97/01418

1H'-H.M.R. : (300 MHZ, 'CDCI3§48 ppm: i.l60-1;88 (m, 4H);
2.50 (s, 3H); 2.63 (t, 2H); 2.82 (dd, 1H); 3.24 (dd,
1H); 4.84 (m, 1H); 6.79 (t, 1H); 7.11-7.25 (sc, 5H);
7.29 (@, 1H); 7.45 (s, 1H); 7.63 (s, 1H); 8.38 (s, 1H);
8.58 (4, 1H). | I |

Folloﬁing.the_process described in examplé 1 (point

A), starting from_N-(34acety1-2-hydroxthenyl)—7bchloro-

2-(3—phenylpropyl)#2;3~dihydrobenzofuran-5-carboxémide,

"the title compound was pfepared, which was purified by

chromatogfaphy through a silica gel column, éluting.with .

'petroleum ether:chlorbform ' mixtures of increasing

polarity (57% vield). : _ _

ln N.M.R. (300 MHz, CDClj)u & ppm: 1,47 (t, 3H); 1.76-

1.96 (m, 4H); 2.72 (t, 2H); 3.01 (44, 1H); 3.44 (ad,

1H); 4.51 (g, 2H); 5.03 (m, 1H); 7.15-(s, 1H); 7.19;7.33

(sc, 5H); 7.47 (t, 1H); 7.71 (s, 1H); 7.79 (s, 1H); 7.89
(ad, 1H); 8.66 (s, 1H); 8.88 (dd, 1H). |

Foliowing.the process described in example 1'(ppint
M), Starting from ethy1 8-[7—chloro-2-(3-phenylpropyl)-
2,3—dihydrobenzofuran-5—ca:b6xamidb]f4-oxo—4ﬂhl-benzopy-

rah—z-carboxylaté, the title compound was prepared as a

- white solid with melting' point '224—225°c, which was .

purified by chromatography through a'silica gel column,

eluting with chloroform:methanol, 98:2 (54% yield).
1 N.M.R. (300 MHz, CD40D/CDCl; mixtures) 6 ppm: 1.75-

oy
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1.95 (m, 48); 2.73 (t, 2H); 3.02 (dq, 1m); 3. &5 (aa,
1H); 5.04 (m, 1H); 7.15 (s, m); 7. 19-7.32 (sc, 5H);
7.50 (t, 1H); 7.74 (4, 1H); 7.85 (a, 13), 7.94 (da, 1R);

8.53 (dd, 1H).

Follow1ng the process descrlbed in example 1 (pozntl

G), startlng from 4—fluorophenol the tztle compound was

‘pPrepared as a colourless o0il (94% yvield)..

# N.M.R. (300 MHz, CDCl;) & ppm: 2.29 (&, 3H); 7.06 (d,
_Following the process described in eXample:l (point'
H), 'starting:_from. 4-fluorophenyl acetate, the title

compouhd_ wae prepared as a white solid with :melting

point 55458'C, which was porified 'by'-chromatography__

through e silica gel column,. elutlng w1th petroleum'-
ether: chloroform, 9:1 (78% yleld) - ' _ :
1# N.M.R. _(300 MHz, CDClz) & ppm: 2.62 4s,_3ul,“5.a5
(ad, 1H); 7.22 (dt, 18); 7.40 (a4, 1m); 11. 9 (s, 1).

Follow1ng the process descrlbed 1n example 1 (p01nt
1), startlng from 5 fluoro-z hydroxyacetophenone,' the_.

title compound was prepared as a yellow solld which wasf'

purlfled by chromatography through a szllca gel colnmn,_

eluting w1th petroleum _ether chloroform, 1:1 (52%_
yield). L | |

15 N.M.R. 3(300'ﬁnz,_cnc13) & ppm: 2.72 (s, 3H); 7.81
'(dd 16); 7.96 (a, 13), 12.62 (s, 1a) -
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. Followil_'xg the process 'desc:ibejd-' in example 1 (poiht
B), starting from. .5_—fJ.uoro-_z-hydroxy-3-’nitroacetophe—'-

none, - the title compound was prepared (qu_an_'citative'

yield). o | - o
1§ N.M.R. (300 MHz, CD,OD) & ppm: 2.55 (s, 3H); 6.68
(dd, 1H); 7.84 (dd, 1H). | |

) Following the process described in example 1 (point ..
K), starting from 2-—('3-'pheny.1'propy1)—2,3-—dihydrobénzofu- _

ran-5-carboxylic acid@ and 3-amino-5-fluoro-2-hydroxyace-

tophenone, the titlé compound . was prepared,' which was

purified by chromatography through a silica gel column,

eluting with petroleum ether:_chloroform,- 1:1 {(79%

yield). | L
1 N.M.R. (300 MHz, CDCl3) & ppm: 1.70-1.85 (m, 4H);

2.58 (s, 3H); 2.70 (t, 2H); 2.89 (a4, 1H); 3.31 (ad,

1H); 4.79 (m, 1H); 6.72 (4, 1H); 7.11-7.25 (sc, S5H);
7.40 (a, 1H); 7.62 (4, 1H); 7.65 (s, 1H); 8.19 (s, 1H);

8.66 (d, 1H).

Lle

~ Following the process described in example 1 ..('po'int'
A), starting from _-"N-(3-a_cet_:yl‘-—5'-fluoro—2'-hydroxyphenyl)-
2-{ 3-phenylpr_opyl )-2 ,'3-dihydrobenz'bf_uran—5-carboxamide .
and die_t.hyl _ ox_alat'é, the title compound was prepa#ed,
which was purified by crystallization in ethaho'l (55%
yield). N
1 N.M.R. (300 MHz, Cﬁcl3)_s'ppm;-1.4e (t, 33);';.7ob-
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1.92 (m, 4H); 2.79 (t, 2H); 2.90 (ad, 1H); 3.32 (dd,

1H); 4.48 (q, 2H); 4.90 (m, 1H); 6.80 (d, 1H); 7.03'(5,.'

1H); 7.18-7.32 (sc, SH); 7.42 (d4d, 1H); 7. 59 (dd, 1H);

7.77 (s, 1H); 8 70 (dd lH), 8.71 (s, 1H)

Following the process described in example 1 (point
M), Starting from ethyl 8—[2-(3—phenylpropyl)—2 a—di-
hydrobenzofuran—s carboxamido] 6-fluoro-4-oxo-4H-1-ben-
zopyran-z carboxylate, the title compound was prepared_
as a white solid with meltlng point 183 185°C, whlch was

purlfled by chromatography through a silica gel column,

elutlng with chloroform methanol 95:5 (66% yleld) _
1g N.M.R. (300 MHz, DMSO) & ppm: 1.65-1.85 (m, 4H); 2.64 -
(t, 2H); 2.87 (A4, 1H); 3.31 (dd, 1H); 4.91 (m, 1H);
6.83 (d, 1H); 6.87 (s, 1H); 7.15-7.32 (sc, SH); 7.49
(dd, 1H); 7.80 (d, 1H); 7.82 (s, 1H); 8.14 (ad, 1H);
10.17 (s, 1H). | -

Follow1ng the process descrlhed 1n example 6 (p01nt

“A), starting from 2- chloro-4 hydroxybenzonltrlle, the -

title compound was' prepared -as a whlte solid with-l'
meltzng p01nt 50- 52 c (98% yield). . ' _ ff_
1 N.M.R. (300 nnz,,cnc13) 5 ppm: 4.59 (m, ZH), 5;35
(44, 1H); 5.40 (44, 1n),.s 00. (m, 13), 6.88 (dd,.lﬁ);'
7.03 (4, 1H); 7.59 (a). | .




L7}

.10

15

20

25

30

. WO 97734885 S o o PCT/EP97/01418

88 :
Followlng the process described in example 6 (point

B), _startlng from 4-allyloxy-2- chlorobenzonitrile, a

mixture of 5—a11y1-2—chloro-4-hydroxybenzonitrile and 3-
allyl?2-chlbro—4—hydroxybenzoni£rile was obtained. The
two isomers_were separated by ehromatographi rhrough a
silica gel column..'Eluting'fwitjx petroleum. ether:ethyl

ether, 8:2, the isomer e5¥a11y1—zfchloro-4-hydroxyben—

zonitrile (39% yield)"was recovered 'and:-eluting' with

petroleum ether:ethyl ether, 6:4, the isomer 3-allyl-2-

chloro-4- hydroxybenzonltrlle was recovered {51% yield).
1H N.M.R. (300 MHz,_CDCl3) 5 ppm (1somer 5): 3,39 (4,
5.12-5.28 (m,2H); 5.98 (m, 1H); 7.03 (s, 1H); 7.44 (s,
1H). _. | | o
1§ N.M.R. (300 MHz, CDCl,) & ppm (isomer 3): 3.61 (d,
5.07-5.18 (m,2H); 5.95 (m, 1H); 6.86 (d, 1H); 7.46 (4,
1H). - "

Fellowing the process described in example él(point}
c), startihg ‘from 3-allyl- 2—chloro-4-hydroxybenzohi-
"trlle, the title compound was prepared {92% Yleld)
lg N.M.R. (300 MHz, CDClj) & ppm: 3.14 (dad, 1H); 3.32
(ad, 1H); 3.79 (dd, 1H); 3.91 (dd, 1H); 5.08 (m, 1H);

6.72 (4, 1H); 7.41 (4, 1H).

. hydrobenzofuran-5-carbonitrile

Follbwing the.proceés described in example 3 (point
A), étarting from 4-chloro-z—ﬁydroxfmethyl42,3-dihydro—
benzofuran-5-carbonitrile, .the title- compound was
prepared (643 yield). | '_
e N.M.R. (300 MHz, cuc13) 5 ppm: 3. 19 (dd 1H); 3.50

Y
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(dd 1H); 4. 68 (dd, 1H); 4.70 (dd 1H), 5;30'(m,rlﬂ){*

6.81 (d 1H); 7.50 (d, 13).

| Eollowlng the process described in example 3 (polnt

B), start:.ng from 4-chloro—2 tnfluoromethanesulfonylo-
xymethyl-2,3- dlhydrobenzof_uran-5-carbon1tr11e and  2-

bromcethylbenzene, the: -titie compound was prepared,

' which was purified by chromatography through a silica

gel column, el'utihg' with petroleum ether:ethyl ether,
95:5 (68% yield). | . |
1H N.M.R. (300 an,'cnc13y's.ppm: 1.65-1.90 (m, 4H);
2.68 (t, 2H), 2.87 (dd'.lx); 3.12 (a4, 1H); 4.92 (m,
1H); 6.69 (d, 13), 7.14-7.32 (sc, sn), 7.40 (d 1H).

Follow:.ng the. process descrlbed in- example 5 (po:.nt

- G), startlng from 4—chloro-—2-—(3-phenylpropyl) -~2,3-dihy-

drobenzofuran-s-carbonltnle, _the' t1t1e compound . was

prepared (89% yield). s _ ,
1n N.M.R. (300 MHz, CDCly) & ppm: 1.65-1.90 (m, 4K);
2.70 (t, 2H), 2;51.(dd,'1n): 3,38 (ad, 1H); 4.93 (m,
1H); 6.69 (d, 1H); 7.14-7.32 (sc, 5H); 7.98 (&, 1H).

Following thé process de‘scrib'ed' in example 1 (point
K), startmg from 4-chloro—2 (3-pheny1propyl)-2 3-dihy- -
drobenzofuran-5- carboxyllc ~acid and 3-am1no-2-hydroxy-'“
acetophenone, the t_1tle ;compound_ was prepared 93% '_

yield).

1@ N.M.R. (300 MHz, CDCly) & ppm: 1.60-1.85 (m, 4H); ~
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2.60 (s, 3H); 2.65 (t, 2H); 2.90 (4a, 1H); 3.32 (a4,

1H); 4.88 (m, 1H); 6.71 (4, 1H); 6.92 (t, 1H); 7.15-7. 30

(sc, 5H); 7.43 (4, IH), 7.67 (4, 1H), 8. 75 (4, 1H), 8.80

(s, 1H); 12.92 (s, 1H).

Following the process described in example 1 (point

‘A), sté:tiﬁg’_from N—.(3-acetyl-—2-h§droxypheny11)l-4-chloro—

2-(3-phenylpropyl)-2, 3_—dihyd-'robénz_o £ urah-s-carboxamide

- and diethyl oxalate, the title compound was prepared,

which was purified- b'Y' i:hromatography' through a_' 'siliéa

gel column,' eluting with pet'roleum etherichlorqform, 4:6
(61% yield). o

18 N.M.R. (300 MHz, CDCly) § ppm: 1.40 (t, 3H); 1.70-
1.92 (m, 4H); 2.68 (t, 2H); 2.91 (ad, 1H); 3.35 (dd,
1H); 4.42 (q, 2H); 4.92 (m, 1H); 6.72 (d, 1H); 7.10 (s,
1H); .7.15-7.32 (sc, 5H); 7.40 (t, 1H){_7.85_;dd,.1a);
7.90 (&, 1H); 8.93 (4, 1K); 9.42 (s, 1H). |

Follofiing_ the pr'ocess'-described in 'example'l (point

M), starting from -ethyl",'8--[4'-chloro-2-(a—phenylptopyl)—_

.2, 3-’dihyd-rbbenzofuran-5—carboxamidoJ—4-oxo-4H—-1'—benzopy'—

ran-z—ca;:_boxylate, the title compound was prepared as a

vellowish solid which de'compo'ses at 265°C (81t yield).

15 N.M.R. (300 MHz, CD4OD/CDCl; mixtures) & ppm: 1.65-

1.92 (m, 4H); 2.70 (t, 2H); 2.94 (44, 1H); 3.41 (dd,

1H); 4.92 (m, 1H); 6.75 (4, 1H); 7.11 (s, 1H); 7.15-7.35

(sc, 5H); 7.48 (m, 2H); 7.94 (4, 1H); 8.79 (d, 1H).
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Following the process described in example 6 {point

- c), | starting from '-5-al,ly1-2-chloro—4-'hfdroxirbenzoni-

trile, the title compound was prepared, w'hich' was

purified by _chromatography' t_hrough a silica gel column,
eluti_ng with _ petroleum '.ether:ch"loroform,_ 1:4 (792
yield). | | | | o

ig N.M.R. (3oo MHz, cnc13) 5 ppm: 3.10° (&d, 1n), 3.29
(da, 1H); 3.77 (dd, 1H); 3.92 (ad, 1H); 5.08 (m, 1H);

1 6.88 (d, 1H); 7. 41 (s, 1H).

Follow1ng the process descrlbed 1n example 3 (point

A), startmg - from 6-chloro-z-hydroxymethyl-z 3-dihydro-
benzofuran—5—carbom.tr:.le, the title _compound__ was pre-

pared (76% yield).

1 N.M.R. (300 MHz, CDCly) & ppm: 3.13 (ad, 1H); 3.49

(aa, 1H); 4'58 (da, 1H); 4.69 (dd, 13), 5.30 (m, 1H);

6. 93 (s, 1H), 7. 44 (s, 1H)

Pollow:.ng the process descr:.bed in example 3 (poznt" )

B), starting from 6-chloro-2 tr1f1uoromethanesulfonyl—- -

‘oxymethyl-2, 3-d1hydrobenzofuran-5-carbon1tr11e- ‘and . 2- |

bromoethylbenzene, the t:.tle compound was prepared
which was - pur:.fled by chromatography through a silica

gel column, eluting with petroleum ether:ethyl ether,
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9:1 (20% yield).

1g N.M.R. (300 MHz, CDCl3) § ppm: 1.65-1.90 (m, 4H);
2.66 (t, 2H), 2.78 (dd, 1H); 3.23 (dd, 1H); 4.89 (m,

1H); 6.78 (d, 1H); 7.14-7.30 (sc, 6H).

Following the process described in example 5 (point

G), starting'ftom 64ch1bro—2b(3-phany1propy1)-2,3—dihy-

‘drobenzofuran-5-carbonitrile, the title EOmpoﬁnd_ was

prepared (77%.yielﬂ).f

1§ N.M.R. (300 MHz, CDCly) & ppm: 1.65-1.90 (m, 4H);
2.62 (m, 3H), 3.07 (m, 1H); 4.76 (m, 1H); 6.68 (s, 1H);

7.14-7.32 (sc, 5H); 7.71 (s, 1H).

Following the process described in eXampla'l'(point.

K), starting from Gechloro—z—(3fphény1propyl)—2,3fdihy—~'

drobenzofuranés-carboxylic -:aéid and  3-amino-2-~

hydroxyacetophenone, the title compound was prepared,

which was purified by chromatography through a silica

gel column, eluting with hexane:ethyl acetate, 1:1 (42%
yield). | | |

1y N.M.R. (300 MHz, CDClj) & ppm: 1.60-1.85 (m, 4H);

2.56 (s, 3H); 2.63 (t, 2H); 2.74 (dd, 1H); 3.18 (dd,
1H); 4.80 (m, 1H); 6.72 (4, 1H); 6.87 (t, 1H); 7.15-7.30
(sc, SH); 7.38 (a4, 1H); 7.59 (s, 1H); 8.71 (4, 1B);

8.86 (s, 1H); 12.92 (s, 1H).

-Follqwing:;he_process'described in example 1 (point

i

sy
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~A), starting from N-(3—a¢etyl z—hydroxyphenyl)-6-chloro-

2-( 3_-pheny1propy1 )_—2 ’ 3- dlhydrobenzo furan-s—carboxamxde_

. and diethylioxalate,-the .title compound*was prepared,

" which was purified by chromatographj through a silica’

' ge:1 column, eluting v_vith'-petroleum 'ether.:.chlor'oform, 4:6
(75¢% yield). | | |

1 N.M.R. (300 MHz, cnc13) 5 ppm: 1.42 (¢, 3m); 1.70-
1.92 (m, 4H); 2.68 (t, 23)( 2.85 (44, 1H); 3.29 (d4,
1H); 4.45 (q, 2H); 4.92 (m, 1H); 6.81 (s, 1H); 7.12 (s,
1H); 7.15-7.32 (sé, SH); 7.43 (t, 13); 7.85_(dd,,1n),-'
7.86 (s, 1H); 8.93 (d, 1H); 9.52 (s, 1H).

Followz.ng the process descrlbed in axample 1 (point
M), start:.ng from ethyl 8- [6-chloro-2 (3—pheny1propyl)-

2,3~ d1hydrobenzofuran-5 carboxamldo] 4-—oxo-4H—1-benzopy-

.. ran- 2-carboxylate, ‘the title compound was prepared as a -

yellovush sol:.d wh:.ch decomposes at 265°C (78% yleld)

ip N.M.R. (300 MHz, cnaoD/cnc13 mlxtures) § ppm: 1.65-

1.92 (m, 4H); 2.70 (t, 2H); 2.80 (dd, 1H); 3.22 (dd,

C1H); 4.80 (m, 1H); 6.73 (s, 1H); 7.11 (s, 1H); 7.15-7.35

(sc, 5H); 7.4z (t, 1H); 7.65 (s, 1H); 7.86 (daa, 1H);
8.81 (a4, ). -
Example 17: N-[4-Oxo-2-(1H-5-tetrazolyl)-4H-1-benzopy-

.Foll'ow:i;ng' _‘the prO'c':e-ss | deS_crib_ed " in exampie - 13
(point A), sta_rt_iné_ from i'ndole-s-?carboxylic'.acid, i_;h'e

tit_lé _compotind was '-prepa;red_ (92% yield). .

‘1g N.M.R. (300 MHz, CDCly) & ppm: 3.98 (s, 3H); 6.64 (t,
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1H); 7.26 (t, 1H); 7.40 (d, 1H); 7.91 (44, 1H); 8.43 (s,
' 1H); 8.53 (broad s, 1H). S e

Following the'pfbcess described in example 1 (point

E), stérting'irom methyl'indole—s-carboxyiate, the title

- compound was prepared (90% yield). _
1y N.M.R. (300 MHz, DMSO) & ppm: 3.90 (s, 3H); 6.63 (4,

1H); 7.90 (4, 1H); 8.45 (s, 1H); 8.80 (s, 1H); 10.00 (s,

'1H); 12.46 (broad s, 1H).

late

 -'A'"sqution of methyl 3-formylindole-5~-carboxylate

WO 97/34885 T "~ PCT/EPYTON4IS

S

(2.234 g, 11.0 mmol) and potassium tert-butoxide (1.259

g, 11.2 mmol) in dry N,N—dimethyiformamide (50 ml) was

added_with 1-bromo-4-phenylbutane (2.385 g, 11.2 mmol)

and left undér_stirrihg at room temperature for 18 h.

- After that the solvent. was evaporated off undér reduced

pressure,'the resulting residue was partitioned between

a NaCl saturated solution (50 ml) and chloroform=(50 ml)'

- and . the équeous- phése was eXtracted with, chloroform

(3x50'm1). After drying and evaporating off the solvent

unde{_reduced pressure, a crude was obtained which was -
| purified.by chromathréphy thrdugh a silica gel'column[
eluting with nfhexané:ethyl. acetate, 70:30, ~ thereby .
_obtaining 2.847 g of the title compound (87% yield).
1 N.M.R. (300 MHz, CDCl;) 5 ppm: 1.66 (m, 2H); 1.91 (m,
2H); 2.64 (t, 2H); 3.93 (s, 3H); 4.16 (t,.ZH);'7.11.(d,'
‘2H); 7.19 (m, 1H); 7.25 (4, 2H); 7.33 (d, 1H); 7.70 (s,

1H); 8.01 (dd, 1E); 8.99 (s, 1K); 9.98 (s, 1H).

m .
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A solutlon of methyl 1—(4-phenylbutyl) 3 formylln- :

dole—S-carboxylate ﬁ (600 mg, 1.79 mmol) in  dry
dlchloromethane (15 ml) ‘was added success;vely zinc
jodide (857 mg, 2.69 mmol) and sodium cyanoborohydride
(843 mg, 13}41lmmoi). The resulting nﬁxturedwas.left
under stirring at 85°C for 1.5 h. After that the mixture
was filtered .through celite, ~washing ihe' soiid 'withﬂ
dichloromethane (200’m1)'_The solveht'was'evaporated'off
under reduced pressure and the. resulting crude was

purlfled by chromatography through a silica gel column,

-[elutlng w1th n-hexane:ethyl - acetate, 98:2, thereby

-recoverlng 459 mg of the title compouud (80% yleld)
- 1 N.M.R. (300 MHz, CDCly) & ppn: 1.59 (m, 2H); 1.80 (m,
. 2H); 2.32 (s, 3H); 2.58 (t, 2H); 3.91 (s, 3H); 4.00 (t,
(2H); 6.84 (v, 1K); 7.08 (d, 2H); 7.17 (m, 1H); 7.20-7.27
(m, 38); 7.87 (dd, 1H) 8.34 (d, 1H). |

Following the process described in example 6 (point'

.E), starting from methyl 1-(4-pheny1buty1)-3-methy1- '

indole-5- carboxylate, the title compound was prepared - .

(quantltatlve yleld) ,
1y N.M.R. (300 MHz, cnc13) § ppm: 1.60 (m, 2H); 1.80 (m,'
2H); 2.34 (s, 3K); 2.59 (t, 2H); 4.02 (t, 2H); 6.86 (s,
1H); 7.10 (4, 2H); 7.18 (4, 1H); 7.22-7.26 (m, 3H); 7.97
(da, 1H); 8.45 (4, 1H). -

Following the process described in example 1 (point

K), starting*-from '1-(4-phenylbuty1)—3-methyiindole45—l

_carboxylic acid and 8-amino-4-oxo-2-(5-1H-tetrazolyl)-

- 4F-1-benzopyran, the title compound was prepared as ca
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yellow solid with melting point 186°-187°C, which was

purlfled by crystalllzatlon 1n methanol (54% yleld)
1g N.M.R. (300 MHz, CDCly) § ppm: 1.53 (m, zn), 1.78 (m,

2H); 2.35 (s, 3H); 2.59 (t, 2H); 4.21 (t, 2H); 7.13-7.18
(sc; 4H); 7.23-7.29 (sc, 3H); 7.57 (m, 2H); 7.83 (dd,

1H); 8.87 (ad, 1H); 8.33 (s, 1H); 8.38 (4, 1H); 10.05
(s, 1H). IR . |
Example 18: 8-[[4-{4-Phenylbutoxyiphenyllmethyloxyl=-d-

- A mixture of methyl 4—hydroxybehzoate (3 g, 19.7

" mmol),  4-phenylbutamol = (3.04 ml, 19.7 mmol) and
_triphenylphosph'ine (7.74 g, 29 6 mmol) in anhydrous -
'tetrahydrofuran (110 ml) was ‘added with diethyl

azodicarboxylate (4.65 ml, 29.6' mmol). The resulting
mixture was 'left_ under St_irri'ng at room temperature for

36 h, then was added with ethyl ether (500 ml) and left

‘to crystallize for 24 hours at O’C After that the solid
‘was flltered and the flltrate was washed success:.vely-
-with 0.2M hydrochlorlc ac1d 5% sodlum blcarbonate and a
sodium chlor:.de saturated -solution. After drying and

_removing-.the solvent under reduced pressure, a residue

was obtained which was purified by chromatography

'through a. silica gel column, eluting w_ith-.' petroleum

ether chloroform mixtures of increasing. ©polarity,

thereby recoverlng '3.856 g of the tltle compound (70%

Yield).

1y N.M.R. (300 MHz, CDClg) & ppm: 1.82 (m, 4H); 2.69 (t,

" 2H); 3.87 (s, 3H); 4.00 (t, 2H); 6.88 (4, 2H); 7.18-7.31
(s¢, 5H); 7.98 (4, 2H). ,
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Following the 'proce's:?- described. in example 10
(poir;"b B),-_st__arting from methyl 4-(4j-pheny1buto:::_y')'ben-
zoate, the title compound was "prepared which was
purlfled by dlgestlon in ethyl ether (92% yleld) | |
14 N.M.R. (300 MHz, cnaon) § ppm: 1.81 (m, 4H); 2.68 (t,
2H); 4.01 (t, 2H); 6.90 (4, 2H); 7.16-7.31 (sc, S5H);
7.97 (&, 20). T
18C 4-(4-Phenvlbutoxvibenzyl alcohol

- A '.su_spension of lithium aluminium hyd_ride'( 309 mg,

7.62 mmol) in anhydrous tetrahfdrofur_an (6’5'_ ml) was |
added under inert atmosphere with a solution of 4-{4-
phenylbutoxy)benzoic acid (1.03 g, 3.81" mmol) in 20 ml

 of dry ethyl '_-ethe_r'._' The mixture was left under stirring

at room temperature for .2 hours, after that ‘was added
slowly w:.th a NaCl saturated solution in water (80 ml),
the - two phases were separated and the aqueous one was

extracted with ethy-l _acetate (3x50 ml). The organic

extracts_ were dried and .the .solvent was. evaporated off

to obtain a crude, which was digested with ethyl ether. -

‘The -'dig'estion extracts ‘were | evap‘orated under reduced

pressure to obtam 556 mg of the title compound (57 3
yield). S | |
1g N.M.R. (300 an;-cnc13)3s ppm: 1§79 (m,'4n); 2.65 (t,f

2H); 3.92 (t, 2H); 4.54 (s, 2H); 6.85 (4, 2H); 7.13-7.28

| {sc, 7H).

| A solutlon of 4-(4—pheny1butoxy)benzy1 alcohol (556-_ '
mg, 2.17 mmol) in chloroform (10 ml) was added with

' thionyl chlorlde ' (0.288 ml) and left ‘under stlrrlng at_'

.room temperature for 24 h then evaporated to dryness
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compound (quantltatlve yleld) ,
ig N.M.R. (300 MHz, cnc;s) & ppm: 1.76 (m, 4H); 2.64 (t,

2H); 3.89 (t, 2H); 4.49 (s, 2H); 6.81 (d, 2H); 7.13-7.28

(sc, 7H).

'A solution of .2,3-dimethox§benzaldehyde ,(10.0 g,

H50.2'mmo1) in-dry1éthy1 ether (100 ml) was added at. 0°C
- with a 3M - solution of methylmagnesium bromide in éthyl

' ether (35 ml) and left under stirring at .0°C for 0.5 h.

Afterwards the reaction mixture was . added ‘with a

~diphasic mixture of ethyl ether and an ammonium chloride
saturated solutioxi, extracting the aqueous phase with

‘ethyl etherf'_The  organic extracts were dried and the

solvent was evaporated off under reduced pressure,

' thereby obtaining 10.06 g of the title compound (92%

yield).

1 N.M.R. (300 MHz, CDClz) & ppm: 1.45 (4, 3H); 3.02
 (broad s, 1H); 3.83 (s, 3H); 3.84 (s, 3u), 5.12 (m, 1H);

6.81 (dd, 1H); 6.96-7.06 (sc,_ZH)

A solutlon of pota531um Qichromate (24.76 g), water

(124 ml) and concentrated sulfuric acld (12 ml) was

added with 2-(2, 3—d1methoxyphenyl)ethan—z ol (10.06 g,

55.3 mmol) and left under stlrrlng at room temperature

for 15 min. After that the mixture was extrac:ed with

’

ethyl ether and washed successively with a 5% potassium
carbonéte'solution (Zklso'ml) and with a sodium chloride
"saturated solution (1x100 ml). The-solvent'was'dried and

evaporated under reduced pressure to obtain a residue

which was purified by distillation under'high vaéuum._At

S

a pressure of 0.3 torr and at a temperature of 85°C,



10

15

20

25

30

WO 97/34885 o . PCT/EP9TIOI418

99
6. 47 g of the t1t1e compound distiled (65% yleld)
1y N,M.R..(soo MHz, CDClj) 6 ppm: 2.62 (s, 3H); 3.88 (s,

' 3H); 3.90 (s, 3H); 7.05-7.10 (sc, 2H); 7.21 (dd, 1iH).

A solution_of 2',3'-dimethoxyacetophenone'(4.85 g,

26.9 mmol) in dichloromethane f(1oo_m1) was added at

-70°C with a 1M boron trib:omidej solution in
dichloromethane (68 ml). The mixture was left to cool,
keeping stirring for 2.5 hqurs at room temperature, then
added;with.methanol:(70 ml), left under Stirring for 1

h, thereafter evaporated to  dryness. “The residqe' was

.dissolved dihﬂ ethyl acetate (250 ml), ‘washed with 2%
f'NaHCO3 (1x30 ml), driéd_andﬁthe solvent was gvapqrated

off, to-'- 'obtain a crude which was putified' ) byi

crystdllization-in methanol;_théréby obtaining 3.10 g of

the title compound as a yellow solid (76% yield).

1 N.M.R. (300 MHz, CDCl;) & ppm: 2.61 (s, 3H); 7.05-

6.77 (t, 1H); 7.02 (dd, 1H); 7.36 (dd, 1H). o
Following the-process'de3cribed in example 1 (point

A), starting from 2' 3'—dihydroxyadetophenone) the title’

~ compound was prepared (83% yield).

14 N.M.R. (300 MHz, CDCl,) 6 ppm: 1.47 (t, 38); 4.52 (q,f-

ZH), 7.10 (s, IH), 7 30 (m, ZH), 7. 61 (aa, 1H)

A solution of potassium cérbonate (330 mg; 2. 39d

‘mmol) in dry N, N-dimethylformamide (15 ml) was added

with ‘ethyl 8- hydroxy—4-oxo—4HL1 benzopyran-z—carboxylate

(520 mg, 2. 39 mmol) stirring at room temperature for 10f'

min. After that the reactlon mlxture was added with 4—j
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(4-phenylbutoxy)benzyl chloride (595 mg, 2.17 mmol) and

left under stirring at 60°C for 18'h,'subse§ueﬁtly ﬁas

. added with water (25 ml), extracted with ethyl ether

{3x50 ml), dried and the solvent was evaporated off

" under reduced pressure, to obtain a residue which was

purified by chromatography throdgh a silica gél column,
eluting with petroleum ether:chloroform, 7:3, recdvering

740 mg of the title COmpouﬁd (66% yield).

‘1§ N.M.R. (300 MHz, CDCly) 6 ppm: 1.40 (t, 3H); 1.80 (m,

4H); 2.66 (t, 2H); 3.95 (t, 2H); 4.41 (g, 28); 5.16 (s,

2H); 6.89 (4, 2H); 7.09 (s, 1H); 7.16-7.29 (sc, TH);

7.40 (4, 2H); 7.71 (ad, 1H).
benzopyran-2-carboxvlic acid

Foilowing the process described.in_example 1 (point
M), starting from ethyl 8-[[4-(4—phenflbutoxy)éhehyl]me%
thyloxy]-4-oxo-4HL1—benzopyran—2-¢arboxylate, the title
compound was prepared'as a slightlyfyellowish semisolid
(78% yield). - . | -
1R N.M.R.'(300 MHz, CD4OD) & ppm: 1.78 (m, 4H); 2.66
(broad t, 2H); 3.95 (broad t, 2H); 5.20 (s, 2H); 6.87
(4, 2H); 7.10 (s, 1H); 7.14-7.34 (sc, 7H); 7.40 (d, 2H);

.7.69 (44, 1H).

A solution of -3'—amino-z‘4hydr02yacet6phehone hy-
drobromide (1.282 g, 5.52 mmol) in pyridine (25 ml) was
added at 0°C with 4-methoxybenzenesulfonyl chloride

(1.18 g, 5.71 mmol) dissolved in the minimum amount Of

.....
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pyridine and the mixture was left at room temperature

for 18 h. hAfterwards it was evaporated to dryness,

‘redissolved in dichloromethane, washed with 1M HCI,

dried and the soivent'was'evaporated off under réducod-
preSSure,' thereby obtalnlng 1.479 . g of__the title
compound (81% yleld) ' |

1§ N.M.R. (300 Muz,_cnc13) 5 ppm: 2.58 (s, 3H); 3.80 (s,

3M); 6.85 (4, 2H); 6.86 (t, 1H); 7.11 (s, 1H); 7.45 (a,

1H); 7.72 (d, 2H); 7.77 (d, 1H); 12.59 (s, 1H).

Following the process doscribed in'éxample 1'(point-

-A), startlng from N-(3-acetyl Z—hydroxyphenyl)-4-metho--

xybenzenesulfonamlde and d1ethyl oxalate, the title

'compound was propared,_whloh was purified by chromato- .

graphy through a silica gel column, eluting with
petro;eum;éthorﬁchloroform 4:6 (90% Yiald).
g N.M.R. (300 MHz, CDClj) & ppm: 1.43 (t, 3H); 3.74 (s,
3M); 4.45 (q, 2H); 6.77 (4, 2H); 6.99 (s, 1H); 7.34 (dd,
1H); 7.71 (4, 2H); 7.80 (dd, 1H); 7.88 (4, 1H); 8.66 (s,
1H). S - - | |

Following the procéss- described '1n ekample 18

(polnt G), startlng from ethyl 8- (4—methoxyphenyl)su1fo—

nylamlno]—4—oxo-4ﬂhl—benzopyran—2 carboxylate, the-tltle o

' compound ~was prepared - whxch ‘was pur1f1ed by

chromatography through a- 5111ca gel column, elutzng with
petroleum ether chloroform, 25 75 (67% yield). |
1y N.M.R. (300 sz,_c0013) 5 ppm: ‘1.43 (t, 3n), 4.47 (q,

' 2H); 6.80 (d, 2H); 6.99 (s, 1H); 7.24 (s, 1H); 7.38 (t)
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1H); 7.61 (4, 2H); 7.85 (4, 1H); 7.96 (4, 1H); 12.51 (s,

1H).

A sblution -of ethyl 8-[(4-hydroxyphenyl)sulfonyl-_

-amino)]-4—oxd—4th—benzopyran—z~carboxy1ate_ (200 mg}

0.26 mmol) in DMF (3 ml) was added with a 5.3M sodium
methoxidé solution'in'methanol_(0.194 ml, 1.04 mmol) and
the mixture was left under stifring at 50°C for 2 h,
then was cooled at 0°C, added with 1-bromo-4-

phenylbutane (57 mg, 0.26 mmol), stirring at 50°C for 2.

-h. and at room temperature for 18 h. Subsequently the -

mixture was evaporated to dryness, paftitibned in a
mixture of water:ethyl acetate, 1:1, extracted with

ethyl acetate (3x25 ml), washed with 0.2M HCl, dried and

- the solvent was evaporated off, to obtain a crude which

was purified by chromatography through a silicé gel

column, eluting with.fmixtures of chloroform:methanol

mixtures of increasing.pglérity)-thereby obtaining 70 mg

~ of the title product (54% yield).

1y N.M.R. (300 MHz, CD,0D-CDCl, mixtures) & ppm: 1.76
(m, 4H); 2.65 (broad t,.ZH); 3.95 (broéd t, 2H); 6.83
(&, 2H); 6.99 (s, 1H); 7.14-725 (sc, 5H); 7.42 (t, 1H);
7.68 (4, 2H); 7.87 (4, 1H); 7.97 (4, 1H). -

_ A suspehsidn of 3'-amino-2'-hydroxyacetophenone hy-
drobromide (2.5 g, 10.8 mmol) in water (10 ml) at 0°C
was added successively:with concentrated-sulfuficfacid'

(0.70 ml) and sodium  nitrite (0.783 g, 11.3 mmol)
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_'dlssolved in water (1 5 ml) and the. mlxture was left
under stirring atJ 0°C for 20 ‘min. After- that,
'concentrated sulfurlc ac1d (0 2 ml) was added and the

resulting mlxture was_ poured onto a solutxon -of-

pota551um iodide (2.2° g) in water (2 ml) cooled at 0° C.

3COpper powder (11 mg) was added in a few mlnutes and the

mlxture was 1eft_at-75 C for 2 h. After this time the

mixture was left to cool at room temperature, then

- extracted_with”chloroformd(3x50 ml), the organic phase

was washed with a 5% sodium thiosulfate solution, dried

and the - solvent-_was evaporated off dnder ‘reduced
]pressure' The resulting'residue'was purified by column

'-chromatography elutlng w1th petroleum ether chloroform,

6:4, thereby recoverlng 1. 95 g of - tltle compound (69%
yield). O S _ .

1n N.M.RU (300 an, cnc13) § ppm: 2. 64 (s, 33), 6.69 (t,
1H); 7.71 (4, 1H); 7. 90 (d, 1H), 13.15 (s, 1H). |
'2nB;i:L1:2henxlhntoxxlhenzaldehxde

 Following _the.'prooese described in example 18 ~
(point A), starting from 4—hydroxybenzaldehyde and 4~
phenyl l-butanol the title componnd_was prepared (63%

'Yleld) o . _

g N.u,a.ctsoc-nnz,"coolé) 5 ppm: 1.80 (m, 4H); 2.66 (t,
© 2M); 4.00 (t, 2H); 6.93 (4, 2H); 7.16 (sc, 5H); 7.78 (4,
_.23);'9,83 (s, 13) ',tr, : : |

A solutlon of methyltrlphenylphosphonlum bromlde_"

-(4 98 g, 13. 9 mmol) 1n anhydrous tetrahydrofuran (130
'ml) at 0°C and under 1nert atmosphere was ‘added with a

'1 GM butyl 11th1um solutlon 1n hexane (8 69 ml) and the

mlxture was left under st1rr1ng at 0°C for 2 h. After
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that, a solutlon of 4-( 4-pheny1butoxy)benzaldehyde (2.5

g, 9.84 mmol) ‘in tetrahydrofuran (10 ml) was added and

- the mlxture was left under stlrrmg at room temperature

for 36 h, then carefully added w1th water (20 ml) and
extracted with ethyl ether (4x50 ml). The organic

extracts were dried and the 'solvents were evapo'rated off

-under reduced pressure. The resultlng crude was purified -

. by chromatography through a ‘silica gel column, elutmg

with _ petroleum ether:ethyl . ether, - 95:5, thereby
recovering'4._20_. g of the title compound (62% yield). |

1p N.M.R. (300 MHz, CDCly) & ppm: 1.78 (m, 4H); 2.67

(broad t, 2H); 3.95 (broad t, 2H); 5.10 {(d, 1H); 5,58
(4, 1H); 6.64 (dd, 1H); 6.82 (4, 2H); 7.17-7.33 (sc,

7H). | | ' - |

A mixture of 4- (4—phehylbutoxy)styrene (742 mg,

2.92 mmol),. 2'-hydroxy-—3'-:Lodoacetophenone (512 mg, 2.33.
mmol), triethylamine (0 408 ml, 3.01 mmol), palladium _.
(11) acetate (14 mg, 0.06 mmol) in acetonitrile (15 ml)_.
was left '.under stirring at 100°C for 24 h. Then the
mixture was added with water '(15 ml), _extracte’d with
ethyl .ether (4'x30 ml)',"-.dried. and the solvents were
evaporated off- under reduced _Pressure. The resulting

re51due was purified by chromatography through a silica

‘gel column, eluting w:.th petroleum ether:ethyl ether,

9:1, recoverlng 633 g of the title compound (70% yvield).
1§ N.M.R. (300 MHz, CDCly) 6 ppm: 1.79 (m, 4H); 2.62 (s,

' 3H); 2.68 (broad t, 2H); 3.95 (broad t, 2H); 6.85 (d,

2H); 6.86 (t, 1H); 7.08-7.36 (sc, 7H); 7.45 (Q, 2H);

 7.59 (a4, 1H); 7.73 (dd, 1H), 12.51 (s, 1H).
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"Folloﬁing the prodess described'in example 1 (point

_.A), startlng from 3'-[(BE)-2-[4- (4—phenylbutoxy)phenyl]-
5 'ethen-l yl] 2'-—hydroxyacetophenone and dlethyl oxalate,
the tltle compound was prepared whlch was purzfled by _
' chromatography through a silica gel column, elutlng w1th_-
petroleum ether: chloroform, 6:4 (66% yleld) a |
| g N.M.R. (300 MHz, CDCly) & ppm: 1.41 (t, 3H); 1.80 (m,
10 g4n)} 2.67 (broad t, 2H); 3.95 (broad t, 2H); 4.39-(q,1
. 2H); 6.85 (d, 2H); 7.03 (s, 1H); 7.17-7.32 (sc, BH);
7.44 (d, 2R); 7.77 (4, 1H); 7.93 (da, 1H]. |

'15l'. o Follow1ng the process descrlbed in. example 1 (poznt -
| .'M), ‘starting ‘from ethyl 4-oxo-8- [(E)-2- [4- (4-phenylbuto-
'xy)phenyllethenfl-yll 4£F -benzopyran-z—carboxylate, the
-title"comoound was -prepared ‘as a yellow solid with

mmeltlng point 159 161 c (78% yleld)

20 .rlﬂ N.M.R. (300 MHz, DMSO) & ppm: 1. 74 (broad m, 4H);

© 2.65 (broad t, 2H); 4.03 (broad t, 2H); 6.94 (s, 1H); .
 6.99 (4, 2H); 7.17-7.32 (sc, SH); 7.40 (4, 1H); 7.52 (t, -

1H); 7. 543(d,-2H){;7.67:(d, 1H); 7.92 (ad, 1H);_8.13
(ad, 1H). | . o |

25 Examnle, 21: &-rLE}42—[4414—Phenxlhu:nixlnhenxllgthen:li o

o Follow1ng the proéees desoribed in"example 12*
'30 (p01nt A), by amlnoly51s reactlon of ethyl 8-[(3) 2~ [4—
(4—pheny1butoxy)pheny1]ethen—l -y1l1- 4-oxo—4HL1-benzopy-
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ran~-2-carboxylate, the title compoﬁnd was prepared as a

yellow solid (83% yield).

1F N.M.R. (300 MHz, DMSO) & ppm: 1.73 (broad m, 4H);

2.65 (broad t, 2H); 4.03 (broad t, 2E); 6.91 (s, 1H);
6.99 (4, 2H); 7.17-7.32 (sc, 5H); 7.49 (4, 1H); 7.51 (t,

1H); 7.70 (d, 2H); 7.72 (4, 1H); 7.93 (d, 1H); 8.21 (d,

1H); 8.28 (broad s, 1H); 8.53 (broad s, 1H).

~ 21B 8-I(E)-2-[4-(4-Phenylbutoxyiphenvllethen-1-yli-4-

Fqllowing the process described in examplé 2 {(point

D), by regttihg : Bf[(E)—Z—[4-(4—pheny1butoxy)phen?l]- !

ethen-1-yl]-4-oxo~4H-1-benzopyran-2-carboxamide - with

phosphorous oxychloride in_ DMF for 0.5 h at 0°C, the '

title compound was prepafad (97% yield);

1§ N.M.R. (300 MHz, CDCly) & ppm: 1.80 (broad m, 4H);

2.67 (broad t, 2H); 3.93 (broad t, 2H); 6.70 (s, 1H);
6.85 (a4, 2H); 7.08-7.30 (sc, 7H); 7.38 (t, 1H); 7.43 (4,
2H); 7.91 (d, 1H); 7.98 (d, 1H). -

Following the procéss described in example 7 (point

'_C), starting :frbm 8-[(E)—Zf[4—(4-phenylbutoxy)pheny1]—

_ éthen-l-yl]—4—0xof4H=1—benzopyran-Z-carbonitrile, - the

title compound was prepared as a yellow solid with
melting point 191;4-192.1'C,' which was._purifiéd by
digestion with methanol (95% yield). B

1§ N.M.R. (300 MHz, DMSO) & ppm: 1.74 (broad m, 4H);
2.66 (broad t, 2H); 4.03 (broad t, 2H); 7.01 (&, 2H);

7.12 (s, 1H); 7.18-7.32 (sc, S5H); 7.53 (t, 1H); 7.61 (s,
2H); 7.65 (4, 2H); 7.95 (4d, 1H); 8.19 (dd, 1H).

v
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A suspensron of alumlnlum trzchlorlde (10 2 g, 76 5

,_mmol) in d1chloromethane (250 ml) at 0°C was added with
'the borane tert—butylamlne complex (13.2 g, 153 mmol)
| and the mlxture was left ‘under stlrrlng at 0 C for ‘15

mlnutes. .After that the mixture was added with 3- ~( 4~

fiuor_obenzoyl)_prop;onlc acid (5 g, 25.5 mmol) stirring

at room temperature for 20 h, then added slowly with -
'OLZMpHCI (75_ml)'and-extracted with ethyi'acetate (3x100.
'ml}. The combined organic phases were washed with 0.2M
- HC1 ‘and with a Naci fsatﬁrated 's.olut.ion: driead a__md_'the.

. solvents were removed dunder reduced pressure. The

resulting residue was purified by chromatography through

" a silica gel coiumn,'eluting'with hexane-ethyl'acetate,
. 8 2, thereby recoverlng 2.70 g of the ‘title product as a
_colourless oil (63% 'yield). ' '

1y N.M.R. (300 MHZ, cnc13) 5 ppm-' 1.59 (m, 4H); 2.58 (t,

© 2H); 3.60 (t, 2H); 6.90-7.12 (m, 5H).

- Following the'_procees _descrihed in ,example 18

,_(pbint'x), starting froﬁ 4-hydroxybenzaldehyde and 4-(4-

fluorophenyl)-l—butanol the title- compound was prepared )
(43% yleld) _
ln N.M.R. (300 an;,cnc13) 6 ppm: 1. 80 (m, 4H); 2.65 (t,

2H); 4.03 (t, 2H); 6.95 (m, 3M); 7.12 (m, 2H); 7.81 (d,
2H); 9. 85 (s, 1n) - B

. Followlng the' process described in example 20'1
(poznt C)6 startlng from 4-[4-(4- fluorophenyl)butoxy}—

benzaldehyde, the t1t1e compound was prepared which was



5

10

15

20

25

30

WO 9734885 | - - ~ PCT/EP97/01418

"purified chromatographically through a silica gel

column, éluting with petroleum'éthet:ethyl ether, 95:2

(58% yield). .
1y N.M.R. (300 MHz, CDCly) & ppm: 1.75 (m, 4H); 2.56 (t,
2H); 3.87 (t, 2H); 5.06 (ad, 1H); 5.56 (dd, 1H); 6.60

(m, 1H); 6.79 (m, 2H); 6.91 (m, 2H); 7.05 (m, 2H); 7.26

(m, ZH).

Following the process described in example 20

(point_ D), starting from _4-[4-(4—fluoropheny1)butoxy]—

'styrene and 2'—hydroxy-B';iodoacetophehone, the title

compound was.brepared, which was purified by chromato-

graphy through a silica gel__column} ‘eluting with

~ petroleum ether:ethyl ether, 95:5 (70%'yield).

‘1g N.M.R. (300 MHz, CDCl;) & ppm: 1.78 (m, 4H); 2.63 (t,
2H); 3.95 (t, 2H); 6.84-6.99 (sc, 5H); 7.14 (m, 3H);

7.34 (d, 1H); 7.45 (d, 2H); 7.62 (&, 1H); 7.75 (4, 1H),

12.55 (s, 1H).

$

nglowing the process described in example 1 (point
A),_starting from 3'—[(3)42-{4-[4—(4-fluoro?heny1)buto-
xy]phenyl]ethen—l-yl]—z'-hydrbxy—acetophenone and die-

thyl oxaléte, the title compound was prepared, which was

purified by chromatography through a silica gel column,

eluting with petroleum ether:chloroform, B8:2 (65%
“yield). S S
1§ N.M.R. (300 MHz, CDCl,) & ppm: 1.42 (t, 3H); 1.79 (m,
4H); 2.65 (broad t, 2H); 3.97 (broad t, 2H); 4.42 (q,
‘2H); 6.87 (4, 2H); 6.95 (t,'2H); 7.o5'(s;,1H);.7;13'(t, '

-
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2m); 7.28 (4, 1H); 7.33 (broad s, 2H); 7.46 (d, 2H);

7.81(d, 1H); 7.97 (d, 1H).
22F 8—HE1 2-[4- f4 (ulmxmhmnmmmghenm_ﬂhﬁn.

Followlng the process descrlbed in example 1 (polnt

H), startzng from ethyl 8-[(F)- 2 (4-[4- (4 -fluorophenyl)-

butoxy]phenyl]ethen— -yl]- 4-oxo-4H=1 benzopyran-z carbo—'

xylate, the tltle compound was prepared as a “yellow
‘solid w1th melting po;nt 161-162° c,_whlch was purified
by crystalllzatlon in methanol (71% yield).

'1n_n.u.n. (300 MHz, DMSO) & ppm: 1.73 (m, 4H); 2.65

(broad t, 2H); 4.04 (broad t;_zn);.s,gé (s, 1H); 7.01

(4, 2H); 7.11 (t, 2H); 7.27 (t, 2H); 7.43 (4, 1H); 7.53
Am, 3n), 7.58 (d, 1H); 7.94 (d 1H); 8. 15 (4, 1H).

: Follow1ng the_ pIOCess' described in example 12

,c(p01nt A), by amlnoly51s reaction of ethyl 8- [(E) -2- [4-
_[4—(4 fluorophenyl)butoxylphenyllethen—l—yl] 4-oxo-4HL1-

benzopyran—z carboxylate, the title : compound ‘was

_prepared as a yellow solld (93% yleld)

1y N.M.R. (300 MHz, DMSO) & ppm: 1.75 (broad m, 4H);

2. 671(broad-t' 2); 4.06 (broad t, 2H); 6.93 (s, 1H);
7.01 (d 2H); 7. 135(t 2H); 7.29 (t, 2H); 7.50 (a, 1H);

7.56 (t, 1H); 7 71 (4, 2H); 7 76 (4, 1H); 7.98 (dd, 1H);

. .. 8. 25 (dd IH), 8. 28 (broad s, IH), 8 55 (broad s, 1H).




10

15

20

25

30

. WO934885 S PCT/EP97/01418

FolloW1ng the process descrlbed in example 2 (point

D), reacting 8 [(E)-2-[4-[4-(4- fluorophenyl)butoxy]phe-
nyl}ethen- -yl]l- 4-oxo—4H=1-benzopyran-2-carboxam1de with
'phosphorous oxychlonde in DMF for 0.5 h at 0°C, the
tltle compound was prepared (95% yleld)

1y N.M.R. (300 MHz, CDCl3) & ppm: 1.82 (broad m, 4H);

2.68 (broad t, 2H); 4.01 (broad t, 2H); 6.81 (s, 1H);

6.90-7.52 (sc, 11H); 8.02 (t, 2H).

.~ Following the process described in example 7 (point
C),_ startlng from 8-[(E)-2-[4-[4-(4-fluorophenyl)buto-
xy]phenyl]ethen— -yl] ~4~0X0-4H-1~ benzopyran—z—carbonl—'
trile, the tltle compound was prepared as a yellow solld

with melting p01nt 173.6-174.7" C, which was purlfled by

crystallization in methanol (83% yleld) _ _

1§ N.M.R. (300 MHz, DMSO) 5 ppm: 1.74 (broad m, &H);
2.66 (Broad t;-ZH); 4.04 (broad t, 2H)} 7.01 (d, 2H);
7.13 (m, 33);r7.27 (m, 2H); 7.53 (t, 1H); 7.61 (s, 2H);
7.65 (d, 2H); 7.95 (dd, 1H); 8.19 (dd, 1H).

Following the proceés described in example 5 (point
G). stariing' from 24f1u0r0-2-hydroxybenzonitrile, the
tirle'compound'was prebared (quantitative Yield)._
1y .M.R,'(soo'MHz,-CD36D) SIppm~ 6. 61 (dd 1H); 6.69
(ad, 18); 7.87 (t, 1H), 12.51 (s, 1E).

" Following the prgceés described in exemple 5 (point

' c), starting from 2-f1uoro—4—hydroxybenzqic acid,_'the o
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title compound was. prepared (86% yleld)

1n -M.R. (300 MHz, cn3on) 5 ppm: 3.83 (s, 3H); 5 55 (dd,

1H), 6.65 (dd iH); 80 (t 1!!), 12. 35 (s, 1H)

Follow:mg - the process desc'ribed " in examplé is

: (poxnt A), starting from methyl 2-f1uoro-4 hydroxyben—'

-zoate and 4-phenyl-1- butanol _the title compound was

prepared wh:.ch was pur:L:EJ.ed by chromatography through a

silica gel - column, e_lu.t:.ng _w:Lth hexane:ethyl acetate,

 95:5 (97% yield).

1§ .M.R. (300 MHz, CDCl;) § ppm: 1.80 (m, 4H); 2.67 (t,

~ 2H); -3.87 (s, 3H); 3.96 (t, 2H); 6.58'(dd, 1H); 6.67
(a4, 1H); 7.17-7.29 (m, 5H); 7.87 (t, 1H). | |

Following the proce_és described in example 1 (point = R

-,f]_.uorobenzoate,' the title ,-compound was p'repar_ed

(quantitative yield). o |
15 .M.R. (300 MHz, cn3on) 5 ppm: 1.69 (m, 4H); 2.57 (t.
2H); 3.81 (t, 2H); -59_(5,_23), 6.57 (dda, 1H); 6.64

. (aa, 13);m7.09-7.24j(m,-sg);fj,zs (t, 1H).

-.A' solution 'of 4- (4—phen’y1butoxyf 2-fluorobenzyl R

alcohol (1'38'g, 5. 03 mmol) in d1chloromethane (50 ml)

' 'was added with pyr:.d:.n:.um chlorochromate (1. 63 g, 7.54 |

'mmol_),. _stlrr:.ng at _-room te_mpera_ture for 1 h. After 'th_at

the. reaction mix'ture 'wa’_s ‘filtered on. celite, washing
with : dichloromethane. After drying and remOVino ‘the

solvent, 't_he ';resul_ting_ crude was purif_i'ed by .

‘chromatography through a si]_.i_ca gel column, eluting with

- dichloromethane, thereby. recovering 1.02 g of the title
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compound (74% yzeld) o o _
_1H .M.R. - {300 MHz, CDC13) § ppm: 1. 83 (m, 4H), 2. 69 (t
2H); 4.01 (t, 2H); 6.57 (dd, 1H); 6.73 (ad, 1H); 7.17-
7.31 (m, 5H); 7.79 (t, 1H); 10.18 (s, 1H). =
' Following _the. process . described in example 20

{point C), starting from 4—(4-pheny1butoxy) -2-fluoro-

'benzaldehyde and methyl trlphenylphosphon:.um salt, the

title compound was prepared which was purlfled by

chromatography through a silica gel column, eluting w1th'

hexane ethyl acetate, 1:1 (65% yield).

- 1g N.M.R: (300 MHz, CDCl,) & ppm: 1.78 (m, 43);'2.66 (t,
2H); 3.90 (t, 2H); 5.21 (dd, 1H); 5.65 (44, 1H); 6.55
(dd, 1H); 6.62 (ad, 1H); 6.78 (ad, 1H); 5.17—7.31.(m,
5H); 7.35 (t, 1H). - -

 Following the process described in example 20
(point D),' starting  from 4-(4—phenylbutoxf) 2-fluoro-
styrene and 2'—hydroxy—3'—1odoacetophenone, ‘the title
compound was prepared, whlch was purlfled :by ilaah
chromatography through a column, eluting with petroleum
ether: ethyl acetate, 95:5 (67% yleld)

1§ N.M.R. (300 MHz, CDCly) & ppm: 1.78 (m, 43), 2.59 (s,
3H); 2.66° (t, 2H); 3.91 (t, 2H); 6.56 (dd, 1H); 6.64

(dd, 1H); 6.86 (t, 1H); 7.17-7.30 (m, 6H); 7.40 (d, 1H);
(7.53 (t, 1H); 7.59 (dd, 1H); 7.74 (dd, 1H), 12.8¢ (s,

e1hen_1_1lJ_A_gx9_AjL1_banznrzran_z_sarhnxxlana

FolloW1ng the process descr;bed in example 1 (pornt
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a), startmg from. 3 -[(E)- 2~ [4-(4-—phenylbutoxy)—2 ~fluo- .
-r'ophenyl]ethen-_-l-yl] 2'_-_-hydroxy-acetophenone ‘and. diethyl'

oxalate;. the title compound was prepared '(q'uant'.itative '

yield). | o | | ,
1g N.M.R. (300 MHz, CDCl;) & ppm: 1.40 (t, 3H); 1.79- (m,

4H); 2.66 (t, 2H); 4.40 (q, 2H); 3.91 (t, 2H); 6.57 (dd,

1H); 6.64 (dd, 1H); 7.02 (s, 1H); 7.17-7.32 (m, 6H);
©7.37 (4, 2H); 7.46 (t, 1H); 7.78 (4, 1H); 7.95 (4, 1H).

o Follown.ng the process descrlbed in example 1 (po:.nt _ |

M), starting from ethyl 8 [(E)-Z [4—(4—phenylbutoxy) -2-
f luorophenyl ] ethen-—l—yl 1- 4—oxo—4H—1-benzopyr an-—2-carbo-

'xylate, the t:Ltle compound was prepared as a yellow-
..solld ‘with meltmg poxnt 73. 4-—73 5° C, whzch was pur:l.fxed'.' 3
by crystallization in methanol (528 y:l.eld) _
1y -N.M._R._ (300 MHz, CDCl3/CD30D mlxtures) 5-_p_pm: 1.81
' (broad m, 4H); 2.69 (broad t, 2H); 3.95 (b:oaa t, 2H);
. 6.60 (4, 1H); 6.69 (d, 1H); 7.17-7.32 (m, 6H); 7.41 (t,
1H); 7.52 (s, 2H); 7.58 (t, 1H); 7.94 (&, 1H); 8.06 (d,

1H).

. Fbllowihg the process 'des'cribed in éxample 18

'(p'oiht" C), .starting  from ethyl 2 (4'-f1uorobenzyloxy—

methyl) -2, 3-d1hydrobenzofuran-z—carboxylate | (7 00 g,

© 23.2 mmol), LiAlH, (3.51 g, 92.6 mmol) and dry ethyl
' ether (300 ml), the title compc;und, was pfep‘aréd_' (83%
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yleld)

1§ N.M.R. (300 MHz, CDCly) & ppm: 2.90 (dd, 1H); 3.08
(broad s, 1H); 3.14 (ad, 1H); 3.55 (ad, 1H); 3.61 (dd,
1H); 4.44 (s, 2H); 4.50 (ad, 2H); 4.90 (m, 1H); 6.70 (d,

. 1H); 6.98 (m, 3H); 7.08 (s, 1H); 7.26 (m, 2H).

kenzofuran

Following the process described in example 24

| _(point E)) starting from 2—(4‘-flﬂorobenzylokymethyl)-5-

hydroxymethyl-z 3- dlhydrobenzofuran, the title -compound

was prepared (72% yleld)

1 N.M.R. (300 MHz, CDClz) 6 ppm: 3.06 (ad, 1H); 3.30
(dd, 1H); 4.56 (a4, 2H); 4.44 (s, 2H); 5.09 -(m, 1H}; 6.89
(a, 1H); 7.01 (t, 2H); 7.27 (m, 2H); 7.67 (4, 1H); 7.71
(s, 1H): 9.82 (s, 1H). | |

Following the process = described in example 20

(point C), starting from 2—(4'—fluorobenzyléxymethyl)—5—'

fotmylfz,§—dihydrobenzofuran, the title compound was

prepared, which was purified by chromatography through a

silica gel colﬁmﬁ, eluting with petroleum ether:ethyl
‘acetate, 95:5 (58% yield). _

1H N.M.R. (300 MHz, CDCly) & ppm: 2.98 (dd, 1H); 3.21
(d4d, 1B); 4.58 (&d, 1H); 4.66 (ad, 1H); 4.52 (4, 1H);
4.56 (4, 1H); 4.95 (m, 1H); 5.06 (4, 1H); 5.55 (4, 1H);
 6 62 (44, 1H); 6.73 (4, 1H); 7.00 (t, 2H); 7.12 (dd,
1H); 7.23-7.29 (m, 3H).

'Polldwing the process described . in 'example 20
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-(point.b), startlng from 2-(4'- fluorobenzylox?methyl)45—'
. Vinil-z,3;d1hydrobenzofuran and _' 2'-hydroxy-3'-

-iodoacetophenone,_the_title-compouhd was prepared, which

was iporified by chromatography through a silica gel

.column; elutlng w1th petroleum ether:ethyl' acetate,

" g5: 115 (63% Yleld)

g N.M.R. (300 MHz, CDCl,) & ppm: 2.58 (s, 3H); 2.96

©(ad, 1H); 3.22 (dd, 1H); 3.63 (m, 2H); 4.50 (d, 1H);
4.56 (4, 1H); 4.96 (m,'iﬁ); 6.76 (4, 1H); 6.85 (t, 1H);
'6.99 (t, 2H); 7.08 (4, 1H); 7.22-7.32 (m, 4H); 7.37 (s,
C1H); 7.57 (4, 1H), 7. 70 (d 1H); 12.88 (s, 1H).

Follow1ng the process descrlbed in example 1 (point
A); startlng from 3‘—[(E) 2-[2- (4'-fluorobenzyloxyme-
thyl)-2 3'dihydrobenzofuran—S-yl]ethen 1-Yl] 2'-hydroxy- |
acetophenone and dlethyl oxalate, the tltle compound was
prepared (quantltatlve yleld) o . m‘
1 N.M.R. (300 MHZ, cDCl,) § ppm: 1.43 (t, 3H); 3.01

. (a4, 1H); 3.26 (44, 1H); 3.66 (m, 2H); 4.42 (q, 2H);

4.53 (4, 1H); 4.58 (4, 1H); 6.78 (4, 1H); 7.01 (m, 3H);

© 7.27-7.38 (m, 7H); 7.81 (dd, 1H); 7.96 (d, 1H).

'Foilowihg'the*procéss.described in example 1 (point

M),-starting from‘ethyl'8—[(3)42?[2-(4'-fluorobenZyloxy-

- methyl)-2,3- dlhydrobenzofuran—'-yl]ethen—l Yl] 4-oxo—4ﬂ;_

-benzopyran -2- carboxylate,'_ the tltle : compound was

prepared as a yellow solid with melting point 203.6-
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205.4°C, whlch was purified by dlgestlon with ethyl

“ether (53% Yleld)

1y N.M.R. (300 MHz, cnc13/cn3on mixtures) 5 ppm: 3.03
{(aa, 1H); 3.31 (dd, 1H); 3.69 (m, 2H); 4.55 (4, 1H);

4.60 (4, 1H); 5.02 (m, 1H); 6.79 (d, 1H); 7.03 (t, 2E);

7.14 (s, 1H); 7.32 (m, 3H); 7.38-7.45 (m, 4H); 7.92 (ad,
1H); 8.01 (a4, 1H). |

Following the process'.described in  example 12

(point A), by-aminolfsis reaction of ethyl 8-[(E)-2-[2-
-(4'-fluorobenz?loxymethyl)42;3—dihydrobenzofutan—5-yl]-

ethen-1i-yl]-4-oxo-4H-1-benzopyran-2~carboxylate, the ti-

tle compound was preparedzas a yellow solid (83% yield).
1§ N.M.R. (300 MHz, DMSO) & ppm: 3.02 (ad, 1H); 3.31
(dd, 1H); 3.67 (m, 2H); 4.55 (s, 2H); 5.04 (m, 1K); 6.81
(4, 1H); 6. 93 (s, 1H); 7.17 (t, 2H); 7.35-7.53 (m, SH);
7.65-7.72 (m, 2H); 7.94 (&, 1H); 8.17 (d, 1H); 8.28
(broad s, 1H); 8.53 (broad s, 1H). |

Following the process described in example 2 (point

'D), by reacting 8-[(E)~ 2-[24(4'éfluorohenzyioxymethyi)-

2,3- dlhydrobenzofuran—s—yl]ethen- -yl]l-~ 4—oxo-4H%1-

benzopyran-z-carboxam1de wzth phosphorous oxychlorlde in

LY

DMF for 0.5 h at’ O_C, the title compound was prepared"
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(76% yield). | | | |
1y N.M.R. (300 MHz, CDCl;) & ppm: 3.06 (dd, 1H); 3.32

(a4, 1H); 3.67 (m, 2H); 4.55 (d, 1H); 4.61 (d, 1H); 5.03

; (m"lﬁ)} 6.80 (s, 13)’ 6.82 (d 11y 7-03'(t'T2H); oy

(a, 1H); 7.26-7.33 (m, 4H); 7.42-7.45 (m,'zg); 7.98 (a,

1H); 8.02 (4, 1H). | - | : |

Following the prdcess deScribed in example 7 (point

___C), ' starting from 84[(E)—Z-[Z-(4'—fluorobenzyloxyme— B
- thyl)-2,3- dihydrobenZOfuran¥55Y1]ethen—13y1]-4—6x044HF1—
.benzopyran-z-carbonltr11e, ~ the 3 title compound was
. prepared as a vellow solld w1th meltlng po:.nt 137 5-

15 _sf140.8 C,.whlch was crystalllzed from pentane.chloroform .

mixtures and recrystallized_im benzene (42% yield).

1y N.M.R. (300 MHz, DMSO) & ppm: 3.05 (dd, 1H); 3.33
(ad, 1H); 3.67 (m, 2H); 4.55 (s, 2H); 5.04 (m, 1H); 6.84

(4, 1H); 7.11 (s, 1H); 7.18 (t, 2H); 7.35-7.40 (m, 2H);
7.45 (4, 1H); 7.52 (t, 1H); 7.54-7.61 (m, 3H); 7.94 (4,
1H); 8.17 (4, 1H). ) | S

Lo » ] . ] . - . ..

: The antagonlstlc act1v1tY on LTD4 of the compoundS“'

of the present invention is determzned by means of an

' 1nh1b1t10n test of the [3H] LTD4 receptor blndlng in. -
_gulnea-plg lung membranes | '
- [3E1-LTD, rec , '

Gulnea pig lung membranes, containing the - LTD43
receptors, are pur1f1ed follow1ng the method descr1bed7

by Mong and col. (Mong et al., Prostaglandzns, 1984 .28.
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805). .‘.'l'he'se-p_urified-membrajxfess (150 p.'g/ml) are added to
an incubation mixture containing 10 mM of. PIPES buffer
(pipe:azine-N,-_l_\"—bis(Z—ethéneéulfo’nic acid) (pH 7.4), 10
mM CaCl,, 10 mM HgClz, 2 mM cysteine, 2 mM glycine, 6.5
nM  [3H]-LTD,  (4700-6400 = GBa/mmol) and different
concentrations of the product under test in a final
volume'-o'f 310 ul. The reaction mix'ture.. is incubated fof
30 minutes at 25°C. _ |

The rad:.ollgand ‘bound to the membranes is separated_
from the free one by .dz.lutlon thh, 4 ml wash:._ng buffer
(16 mM Tris-HC1 (pH 7.4) and 100 mM NaCl) at 0°C and
filtrat_ion with Whatman GF/B filters,. by means of a

 Brandel Cell Harvester. -The filters are washed 4 times

'with a total volume of 16 ml 'of'washing buffer at 0°C.

The radioactivity present in the filters is determined
by liquid scintillation. |

~ The specific binding is defined as the difference
between the to_t_al.' binding of [3ﬂJ—LTD4 'and__ the - non—_'

specific binding determined in the preserice' of 1 pM

LTDy. The data obtained in the competition tests are

analyzed by a computatio'nal program, which determines
the ‘inhibition con_sta.n't of each compound (Ki) 'by' ‘means "
O_f. the Cheng-Prusoff equation ({Cheng et al., Biochem.
Pharmacol., 1973, 22, 3094). | |

" . Ki = IC50 / (1 + [L1 / Ka)

wherein ICg, is the concentration of compound which

displaces a 50% of the bound radioligand, (L] is the
concentration of [3H]t.TD4'.free in the test and K4 is the

dissociation constant ~ of the LTD4 ‘obtained in an-

independent way by means of- Scatchard analys:.s.

The selected compounds of general formula I show in
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the described receptor binding inhibition  test

inhibition constants (Ki) between 1000 ahd'o,1 mM. The
activity values of some representative compounds are

shdwn]in_fable 1.
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 fman1=;1

- '[3H]—LTD4 Receptor'biﬁdiﬁé
inhibition Ki (nM)
| 145234 .
12.044
5.6+0.5
2.310.2
'24.0%3
6.0+2.1
1.8840.2
1.7320.2
1.110.2
9.040.8
1.9%0.04
0.3910.1
9.3%3
4.2%1.1
10248
169424
1200440
174243
6.0£1.0
6.211;3_
0.5%0.2
6.0£3
0.3910.1
22.3+0.1
11.25%0.3
0.460.1
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1. rA-cempouud_of-formuIa I,

whereln _
- A is an oxygen or sulfur atom or a methylene group,
~— B can be: '

a) a benzofused heterocycle

where1n._ _
g—'ﬁ is an oxygen or sulfur atom -or a NRS group,”
wherein RS is hydrogen or .(CI-C4)—a1ky1, ‘the RY
- group being _optionally substituted by - the
. su_bst-ir.ue'r_x_t“ 'con'tai_ning A"_ when ‘said substituent is
.bduhd"te' the' 1- 'position of the benzdfused'
nheterocycle, o | | | | |
-5_~- z ‘and Y represent ‘two éarbon atbmS' 11nked |
'_together by a sxngle bond or by a -double bond '

-—j_T is a srngle _bond_ a methylene ‘group or a
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and wherein: | - 'o o* ‘ _L_.H P

- the substituent oootaining'A-is_bpund to.any one
of the'possible”lQ;fZ-, 3- or_4?IpOSition.of the
benzofused heierdcycle; _ -

- the substituent containing C is bound to the 6-
or 7- position of the benzofused heterocycle; |

b) a phenyl group

wherein the substituent containing C is bound to the

phenyl group at the 3-, 4- orx 5- position;

- C is a diradical which reptesents:_
a) when B is a benzofused heterocycle, a —CONR7
- -CcSNR7-, -SO,NR7-, -CH,0-, -CH=CH- group, wherein
R7 is hydrogen or:methyl, L

b) when B is a phenyl group, a _-SOzNR"—, -CH,0-, -

CH=CH- group, wherein R’ is hydrogen or methyl;
- D is a 5~tetrazoly1 or ~-CoOR8 group, wherein RS 1s_“
hydrogen, a (01-04)—a1ky1 or a phenylalkyl group of less
than 10 carbon atoms; '

- R1, Rz, R3, R and R6 are independentlyo hydrogeh,

| halogen; (Cq1-Cy4)-alkyl, -0CH3 or -OH;

- m and n are integers from 0 to 4;

as well as the solvateS'ahd_bharmaceuticaily acceptable

salts thereof and all the possible stereoisomers or

mixtures thereof.

2. A compound accordlng to claim 1, whereln R1 and R2 :
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are hydrogen, fluorine or «chlorine and D is a

5-tetrazolyl or COORB- group, wherein R® is hydrogen,

' methyl ethyl or benzyl.

3. A compound accordlng to any one of clalms 1 or 2

whereln B is a benzofused heterocycle,

and C is -CONR7- or .-CH=CH-. - |
4. A compound' according to 'cleim' 3'V.wherein RS is
hydrogen or methyl and U is a NR5 group, wherezn RS is .
hydrogen or methyl or can be subst;tuted with the

substltuent contalnlng A.

.__5. A compound accordlng to claim - 3 wherein R3 is

hydrogen, R4 1s hydrogen, fluorlne, chlorlne, methyl or

- methoxide and U is oxygen.

6. A compound _accordlng ‘to  claim 3, 'wherein the

-msubstituent'contaln;ng C is bound to the 6- position of

the central benzofused'heterocycle._

7. A compound according to claims 4 and 6, wherein T

is a single bond or e-Carbonyl.group,'Y-z is a ~CH=CH-

_ group ‘and the substltuent containing A is'bound to the
S 1- or 2- p051t10n of the central benzofused heterocycle

8. ‘A compound accordlng to clalms 5 and 6, whereln the:

substltuent contalnlng A 1s bound to the 2= p051t10n of

' the central benzofused heterocycle _ . _
-9, A compound accordlng to any one of clalms 3. to 8,

r_whereln m and n are lntegers from 1 to 2.



10

15

20

25

30

following ones: - I E o | £

O | | ]11111111 11 ————
’ ] * c L ] S * : o

: 124
10. A compound according to any one of claims 1 or 2

wherein B is a: substltuted phenyl

G
7y

and C is -CH=CH-, -CH'ZO-- ‘or- —SOZNR7-, wherein R7-_ is
hydrogen or methyl. '

11.. A compound according to c1a1m 10 whereln the

substltuents contalnlng A and C are bound to the phenyl

_group 1n a respectlve para pos:.tlon.

12. A compound accordzng to claims 10 and 11, whereln
R6 is hydrogen, fluorine, chlorlne, methyl or methoxide,

n is 0, A is oxygen or sulfur and m is 3 to 5.

:13. A compound according to clalm 1 selected from the

8-[2- (benzyloxymethyl)chromane-ﬁ carboxamldo] 4-oxo—4HL'
1 benzopyran—z carboxylzc acid;
N-[4~ox0-2-{1H-5- tetrazolyl) ~4H-1 -benzopyran—a-yll-z-

“(benzyloxymethyl)chromane ~6-carboxamide;

8-[2~ (3-phenylpropyl)chromane-ﬁ—carboxamldol—4 oxo-4H=1—
benzopyran-2-carboxylic acid; _
N—T4foxo-é—(1HL5-tetrazolY1)~4HL1—benzopyran—8—y1]—2—(3-
phenylpropyl)chromanefs—Cerboxamide; '

8—[2-(benzyloxymethyl)benzofuran-5—carboxamido]—4-oxo—

4H-1- benzopyran—z carboxylic acid;

8—(2 benzyloxymethyl-z 3- dlhydrobenzofuran-s carboxaml-

do)- 4—oxo-4HL1-benzopyran-z-carboxyl1c ac1d,_

'N-[4-oxo-2 (1H-5 —tetrazolyl)-4H;1 benzopyran-s-yl] -2-
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| benzyloxymethyl -2, 3-d1hydrobenzofuran—5-carboxam1de,'

8-[2—(3-phenylpropy1)—2 3-d1hydrobenzofuran-5 carboxami—
do}- 4—oxo—45=1 benzopyran—z—carboxyllc acid; | :

N [4- oxo—z (IHLS tetrazolyl) ~4H-1~ benzopyran 8—y1] -2~ (3—
phenylpropyl) -2, 3—dlhydrobenzofuran-5~carboxamlde, |
8-(2~benzylthiomethyl- -2, 3—d1hydrobenzofuran—5—carboxam1-

B do)-4—oxo—4HL1-benzopyranfZ—carboxyllc-ac1d,
- 8~[2-(4'- fluorobenzyloxymethyl) -2, 3-dihydrcbenzofuran—5s
' carboxamldo] 4-oxo-4HL1—benzopyran—2 carboxyllc acid;

-N-[4—oxo—2-(1H=5-tetrazolyl) 4H=1 benzopyran—S—yl]—z—

(4'- fluorobenzyloxymethyl) -2,3- dlhydrobenzofuran-s car-
boxamide; - . !
8-[7- chloro—z—(3—phenylpropy1) -2, 3 d;hydrobenzofuran—s—
carboxamldo]-4—oxo-48%1—benzgpyran-z-carhoxylzc-ac1d,_

8—[2-(3-phény1prbpy1)—2,3—dihydrobenzofuran—5—6arbokami—
do]—S—fluorq—4¥oxof4ﬂé;-benzopyran—2~caibokylic acid;
8—[4~¢hloro-2—(3—phénylpropyljf2;3—dihydtobenzofuran¥5-
cafboxamidol-4—oxo-4ﬂ¥14benzopyran—charboxylic_adid;

8f[6¥chlor0e2¥(3—ph;nylpropyl)—2,3-dihydrdbenzdfuranf5—

-carboxamidd]fg?oxo~4ﬁﬁl—behzopyran—2—carboxy1ic acid;

'_"N4[4foxb-2-(1HL5-tet:azolyl)-4HL1-benzopyran48fyl]-1-(4—

phenylbutyl)- 3—methylindole-é-cafboxamide;
8-[[4- (4—pheny1butoxy)phenyl]methyloxy] -4- oxo-4H=1-ben-

zopyran-z-carboxyllc ac1d

8- [[4-(4-phenylbutoxy)phenyl]sulfonylamlno] 4-oxo—4HL1— .
benzopyran-2- carboxyllc acid; . _
8-L(EF)-2-[4- (4-pheny1butoxy)phenyl]ethen-l-yl] 4—oxo—4HL

-benzopyran-z-carboxylzc acid;

8-[(E)-2-[4- (4—phenylbutoxy)phenyl]ethen— -yl] -4- oxo—2~- B
_(5 -1H-tetrazolyl)-4%-1 -benzopyran ' .

8-[(E)—z—[4e[4-(4-fluoropheny1)butoxy]phenyl}ethen—1~
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yll-4- oxo-4Hki-benzopyran-szgrboxyllc acid;

'8-[(3) 2 [4-T4-(4- fluorophenyl)butoxy]phenyl]ethen-l-
_Yll -4~ oxo-2 (5 lﬂbtetrazolyl) -4H-1- benzopyran,.' _
8-1(E)-2-[4-(4-phenylbutoxy)-2-fluorophenyllethen-1-y1]-

4-oxo-4H-1-benzopyran-2-carboxylic acid;

- 8- [(B)-2- [2-(4'-fluorobenzyloxymethyl) 2 34dihydroben-

zofuran—S-yl]ethen-l yl] 4-oxo-4H;1 benzopyran—z-carbo—
XYllc ac1d _

'-8 [(E) -2- [2 (4'-fluorobenzyloxymethyl) 2 3 dihydrobenzo—
furan-5 —Yljethen— -yl]-4-ox0-2-(5-1H-tetrazolyl)-4H-1-
benzopyran, | : | -_ _
8-[(5) ~2-[4- [4 {4—chlorophenyl)butoxy]phenyl]ethen—1~

yll- 4-oxo—2 (5 -1H~-tetrazolyl)~4H-1-benzopyran;

'-8-[(5) 2—[4-[4 (4-methylphenyl)butoxy}phenyl]ethen—l—

yl]-4- oxo-z—(s 1HLtetrazoly1) ~47-1- benzopyran,
8- [(E) ~2- [4-[4—(4-methoxyphenyl)butoxy}phenyl]ethen-l—
.yl]-4—oxo-2+(5—1H?tetra;olyi)-4ﬂﬁl-benzopyran;'
8 ( £)~2-[4-[4-[4—( iso-propyl )phenyl]butoxylphenyl]-
ethen¥1—y1]-4-oxo-2§(5—1HLtetra201y1)—4HL1—benzopyian;
_8-[(E)—Z—[éb[4-[4‘(tért~buty1)phenyl]butoxy]phenyl]-
ethen—l—yl}-4-oxo-2f(5—1H%tetrazolyl)—4HL1—ben20pyran;
8-[{(E)- 2—[4;[4-(44chlorophenyi)propyloxy]phenyl]ethen-l—
yll- 4-oxo—2 (5~1H-tetrazolyl)- 4H=1-benzopyran,
8-[(E)-2-[4-[4-(4~ fluorophenyl)propyloxy}phenyl)ethen—l— _
yll- 4 -0x0-2- -( 5~ 1HLtetrazoly1) -4H-1-benzopyran; '
| 8—[(E) 2~ [4 [4- (4—methy1pheny1)propyloxy]phenyl]ethen 1—
yl]—4—oxo-2 (5~ lﬂhtetrazolyl) -4H-1-benzopyran; _
8-[(E)-2-[4-[4- (4-methoxypheny1)propyloxY]phenyl]ethen-"
1- yl] 4-oxo—2 (5- 1H=tetrazoly1) -4H-1-benzopyran;
8-1(E)-2-[4-[4~ [4—(Jso—propyl)phenyl}propyloxy]phenyl]—'
ethen—lfy1]—44oxd—2-(5-1£=tetrazoly1)—4HL1-benzopyraﬂ;:-
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8-[(E)~ 2-[4—[4-[4 (tert—butyl)phenyl]propyloxylphenyll—

_ethen—l—yl] -4~0x0-2~(5- 1H=tetrazolyl) 4H-1-benzopyran.

14, A process for the preparation of the compounds of

general formula I of claim 1, and the-pharmaceutlcally'
acceptable salts thereof, |

1n which process: | '_ |

a) when in general formula I D is —COOR8 a compound of.

general-formula II,

- <CH2) A (CHal— B——c

II

wherein ;Rl;” R2, A, B, C, m and n have the above

 mentioned meanings, is reacted with a commercial

cqmpound 'III,

o
9uu .
'R%0—C—C—OR

. IIX

wherein R is the residue RS with the  exception of . -

hydrogen, in the presence of a base, to obtain a

compound IV,

v
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which .is -subjected  to an acid treatment to obtain

Y

~ compound 'V,

. Ro
v R oocC

’whlch coincides with I whereln D is COOR8 or, when D is
COOH in formula I, is converted into I by cleavage of
 the,Rgzgroup-through-alkall-hydrolysls,

b) when in general fcrmula'I D is a 5-tetrazolyl group,

.a compound of formula VI,

| VI
wherein R, RZ, A, B, C, m and n “have the above
_ mentioned meanings, ls reacted with sodlum azide to

obtain a compound VII,
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which couxc:.des vuth I whereln D is the 5-tetrazolyl

group,
c) altern’atively,’ when in general formula i C J'_.s_'

-CO—NR7 ., then a compound vz:x

(CHa)q—A— (CH)y—B—COOH

VIII _
where_in.RI, A, B, m and_ n have the above mentioned

meanings, is reacted with a compound IX,

' wherein R2 and '_'R7 have the above mentioned meanings and
"B can be eéuivalent to the group D in I or, when D in
.' formula I is COOH then E contains a suitable carboxy-
- protect:mg group, - the” reaction bemg - carried out-_
'prevxously preparing the acid chloride of the compouh'd

"'VIII accord:.ng to convent:.onal processes, then react:.ng

it w:x.th compound IX in the presence of a base, to obta:.n

th_e_re_by_ a compound of 'formula X,
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which coincides with I, wherein C is -CONR’- or is

‘converted in I, wherein C is -CONR’-, removing any COOH-

protecting group present in E;

:d) when in general formula ‘I C is -CH204,.'then a

‘compound of formula X1,

(CHz)m—A— (CHz)y—B —CHz —X

XI

wherein RI, A, B, m and n have the above mentioned

meanings and X is .a chlorine or bromine atom or an

alkyl- or aryl- sulfonate':group, is ‘reacted with a.

compound XII,

XII

‘wherein R2 and E have the above mentioned méanings, in
the presence of a base, to obtain a COmpoundiof formula

XIII,

— (CH2)m— A= (CH)y—B—CH20-

XIII

LT -."C*’E_"”"'“"‘_'

hd
-
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which coincides with I, whereln C- 1s —CHZO— or is
'converted 1nto I wherein C 1s -CHZO- removmg any COOH-
protecting groups present 1n BE;

e) when in formula I C _-;._s —SOZNR'"-'-__and A is oxygon or

5  sulfur, then a compound XIV,

HA— (CHy),—B—SO,NR?

10 . 9

. . XIV _
wherein R2, R7 B, E an’d n have the above men’_cioned
15 | meanlngs and A is an oxygen or sulfur atom, is reacted

with a compound XV,

20 - R L XV

whérein 'Rl X and m have the' above méntioned meanings,

25

(CHa)m—A—(CH,); —B — SO,NR?.
. XVI | |
30 'which coincides with I, wherein C is“-—SOZNR"-.. and A is

‘oxygen or sulfur, or is converted into I, wherein C is
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—SOZNR7— and A is oxygen oiazsulfur, remov:mg any COOH- |

;eprotecting groups present in E | o '

' f) and, if necessary, the _compound of formula I is
'convert_'ed ‘into the desired salt, by t.reat';me'nt. with a
base'; or a__:suitablei,'ion- exchanger i according to
-coﬁventional methods. | | | i

5. The use of a compound of any one of claims 1 to 12
in the preparation of a medicament for the therapeutical
treatment of leukotriene-mediated diseases.

16. The fuse' according to 'clalm 14, ﬁherein the

' leukotriene—mediated diseases. are of. inflammatory or
allergic type. . o | |
17. The use -according to claim 15, wherein the
inflammatory or_allergic diseases are: bronchial asthma,
allergic rhinitis, allergic conjunctivitis, rheumatoid
arthritis, osteoarthritis, tendinitis, :bursitis or

_ psoriasis. _ _' '

- 18:; The use accordihg__fo claim 14,,'whereinr the
leukotriene-mediated diSeases are. of cardiovascular

 type. '- | - )

19._-Thefuse according to claim 17, wherein the diseases
of cardiovascular type are: cardiac ischemia, cardiac
infarction, coronary". soasm; cardiac 'anaphflaxis)

cerebral oedema or endotoxic shock.
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