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The present invention relates to novel benzopyran 

derivatives, the pharmaceutically acceptable salts and 

solvates thereof and pharmaceutical compositions 

containing them, having a leukotriene antagonistic 

s activity. The present invention also relates ito a 

process for the preparation of the novel benzopyran 

derivatives as well as· to the therapeutic use thereof. 

TECHNOLOGICAL BACKGROUND 

It is well. known that most eicosanoids, 

· 10 prostagla~dins, leukotrienes · and related compounds 

derive · from · a fatty acid having 20 carbons and 4 

unsaturations, . called arachidonic acid (AA), which 

fundamentally esterifies the hydroxyl at the 2-. position 

of the glycerol of the phospholipids contained in the 

15 cell membranes.. AA is released from the phospholipid 

containing it by the action of a lipase, phospholipase 

A 2 ( "CRC· Handbook of Eicosanoids and Related 

Lipids",. vol. II, Ed .. A.t.Willis, CRS Press Inc·., 

. Florida ("1989)). After being released AA. is metabolized 

20 in mammals mainly ·by two different pathways or enzyme 

systems. Through cyclooxygenase it produces 

prostaglandins ·and -thromboxanes, the · most significant 

being PGE2 and TxA2 , which are directly involved in 

inflammation (Higgs et al. Annals of Clinical Research, 

25 16, 287 (1984)). Through lipoxygenase it produces 

leukotrienes, the· mo~t important being LTB4 , and the 

peptide-leukotrienes LTC4 , LTD4 and LTE4 • All of them 

are also involved in inflammatory reactions, exhibiting 
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· cbemotactic activities, ·· stimulating the secretion of 

lysosomic enzymes and playing an important role in 

immediate hypersensitivity reactions (Bailey and Casey, 

Ann. Rep. Med. Chem., 11., 203 (1982)). Leukotriene LTB4 
is a . strong chemotactic agent which promotes the 

infiltration of leukocytes and their. subsequent 

degranulation. (Salmon et al., Prog. Drug Res., ll, 9 

{ 1991)). It has been widely shown that LTC4 and LTD4 
have strong ·constrictive action on human bronchi(Dahlen 

et a.i. , Nature, . 288, 484 ( 1980)), caus·ing the 

obstruction of airways by infl.ammation and mucus 

production .. (Marom et· a1.·~ Am. Rev~·· Resp. Dis., ~, 449 

{ 1982) ) , being thus involved in the pathogenesis of 

bronchial asthma,· chTonic "bronchitis, allergic rhinitis, 

etc. Peptide-leukotrienes also bring about a .blood 

extravasation caused by the increase of vascular 

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

(1883)) and are involved in some inflammatory dis·eases 

such as a topic ecze~a and· psoriasis. On the other hand, 

20 several effects of ·. peptide-leukotrienes on human. 

cardiovascular system have been observed; they are 

mainly involved in the pathogenesis of the .ischaemic 

cardiopathy. This relationship has been confirmed by the 

fact that coronary arteries can produce these mediators . 
25 (Piomelli et al., J. Clin. Res., 33, 521A ( 1985)). These 

effects, together with the strong contractions observed 

in heart tissue caused by LTC 4 and LTD 4 , suggest that 

these mediators might· contribute to other cardiovascular 

disorders, such as coronary spasm, heart anaphylaxis, 

3~ 6erebral oedema and endotoxic shock. 

From what said above it fallows that the . control ·of · 
. , 
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leukotrienes through 

compounds which inhibit their release or ,antagonize 

their effects, represents a new rational approach to the 

prevention, elimination or improvement of different 

. 5 allergic, anaphylactic, inflammatory and thrombotic 

cc:>nditions, in which such mediators are involved. 

In literature some compounds have been described 

that can be considered as structurally related to the 

compounds of the present invention, having moreover an 

10 inhibitory action on leukotrienes. Toda M. et al. 

described N-[4-oxo-2-(1H-5-tetrazolyl)-4H-1-benzopyran-

8-yl]-4-(4-phenylbutoxy)benzamide and the derivatives 

thereof (EP 173, 516) as strong leukotriene antagonists. 

All these derivatives have an amide or· thioamide group 

15 in their structure as a bridge between a lipophilic 

moiety and a carbocycle containing an . acid moiety. 

Therefore, the compounds disclosed in the present 

invention, besides other functional groups as bridges 

between other lipophilic and polar moieties, can have 

20 amides as well, in any case such derivatives being not 

included within the general formula of the patent of 

Toda et al. On the other hand, the derivatives of the 

present invention show the advantage of a very high oral 

bioavailability thanks to 

25 chemical stability. 

their metabolic and/or 

On the other hand, Huang F. C. et al. (US 4977162 

and US 5082849) described 4-oxo-7-((3-(2-

quinolinylmethoxy)phenyl]methyloxyJ-2-(1H-5-tetrazolyl)-

4H-1-benzopyran and the derivatives thereof as potent 

30 leukotriene antagonists. All .of said compounds are 

quinoline derivatives containing ethers, thioether·s, 
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sulfoxides, sulfones, amides, ketones, vinylenes and 

amines as bridges .between the chromane heterocycle or 

equi val~nt with an acid function and the quinoline­

containing ·1ipophilic ·moiety. Therefore such cpmpounds 

5 di ff er from those of the present invention in that they 

contain a quinoline within their general .formulae, which 

heterocycle is never present in the general formulae and 

claims of the present invention. 

10 

However, the ·obtention of compounds with high 

leukotriene antagonistic activity and good oral 

bioavailability is still an unresolved problem in a 

number of antagonists. up to now. The present invention 

provides a seri&s of novel compounds that exhibit the 

above mentioned antagonistic action, that show a. good 

15 oral adsoprtion and are useful in therap·y. 

20 

25 

DISCLOSURE OF THE INVENTION 

The present invention provides novel benzopyran 

derivatives of general formula I, 

0 

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: 

- U is an oxygen or sulfur atom or a MRS group, 

wherein RS· is hydrogen or (c1-c4 )-alkyl, the R5 

group being optionally substituted by the 

subs ti tuent containing A when said subs ti tuent is 

bound to the 1- position of r the benzofused 

heterocycle; 

Z and Y represent two carbon atoms linked 

together by a single bond or by' a double bond; 

- T is a s.ingle bond, a methylene group or a 

carbonyl group; 

and whe·rein: 
.. 

- the substituent containing A is bound to any one 

of the . possible 1-, 2:_, 3- or 4- position of the 

benzofused ·heterocycle; 

- the subs ti tuent containing c ·is bound to the 6-

or 7- position of the benzofused heterocycle; 

b) a phenyl group 

I 

6 

wherein the subs ti tuent containing C is bound to 

the phenyl group at the 3-, 4- or 5- position; 
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- C is a diradical .which represents: 

a) when B is a benzofused heterocycle, a -CONR 7 _, 

-CSNR 7_, -so2NR 1 ~, -cH2o-, -CH=CH- group, wherein 

a7 is hydrogen or methyl; 

b) when B is a phenyl group, a -so2NR7-, -cu2o-, 

-CH=CH- group~ wherein R7 is hydrogen or methyl; 

- D is a S-tetrazolyl or -COORS group, wherein RS is 

hydrogen, a (C1-c4 )-alkyl or a phenylalkyl group of less 

than 10 carbon atoms;: 

10 - Rl, R2, R3, R4 and R6 are . independently hydrogen, 

halogen, (c1-c4)-alkyl, -OCH3 or -OH; 

- m and n are integers from 0 to 4. 

The present invention also provides a process. for 

the preparation of the novel benzopyran derivatives, as 

15 well as the therapeutic use thereof. 

20 

25 

The present invention also relates to the solvates 

and the pharmaceutically acceptable salts of the 

compounds of formula I and particularly the salts 

represented by.formula Ia, 

0 

Ia 

wherein M+ is an alkali metal c~:tion (e.g. Ka+, K+) , or 

it represents the half amount of an alkaline-earth metal 

30 cation (e.g. 112 ca2+, 1/2 Mg2+), or a cation deriving 

·from an amine or ammonium salt (e.g. ethanolammonium, 
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diethanolammonium, · triethanolammonium, tr is (hyciroxyme-

thyl )methylammonium). 

The compounds of formula I can have one · or more 

asymmetric carbons in their structure. ··The present 

5 invention comprises all the possible. stereoisomers as 

well as the mixtures thereof. 

Preferred compounds are those wherein Rl and a2 are 

hydrogen, fluorine or chlorine and D is a 5-tetrazolyl 

or COORS group, wherein RS is hydrogen, methyl, ethyl or. 

10 benzyl. 

Preferred compounds also are those wherein B is a 

benzofused heterocycle and c is a -co..'.HR 1 - or -CHi::CH­

group. 

Further preferred compounds are those of general 

· 15 formula I wherein B is a phenyl group and C is a 

-CH=CH-, -CH20- or -S02NR7- group. 

Particularly pref erred are the compounds of formula 

I wherein R3 is hydrogen or methyl, C is a -CO-NR7- or 

-CH=CH- group, m and n are integers from 1 to 2, B is a 

20 benzofused heterocycle wherein Y-Z represents two carbon 

atoms linked by a double bond, T is ·a single bond or a 

carbonyl group and u is a NR5 · group, wherein RS is 

hydrogen or methyl ·or can be substituted by the 

substituent containing A, and wherein the sub.stituent 

25 containing C 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 .. 

Particularly preferred also are the compounds of 

30 formula I wherein R3 is hydrogen, a4 is hydroqen, 

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 ben%ofused heterocycle wherein Y-Z represents · two 

carbon atoms linked by a single bond or a double bond, T 

is a singlebond or a methylene group and U is a~ oxygen 

atom, and wherein the substituent containing c is bound 

to the 6- position of the benzofused heterocycle and the 

substituent containing A is bound to the 2- position of 

the benzofused heterocycle according to the numberings 
·---· i' 

described above. 

Particularly pref erred also are the compounds of 

general formula I wherein C is a -CH=CH-, -cH2o- or 

-so2NR 7 _ group, n is O, m is an integer from 3 to 5 and 

B is a phenyl group in which the substituents containing 

A and C are linke.d to the phenyl group at the respective 

15 relative para position. 

Most pref erred compounds of formula I of the 

present invention are the following ones: 

8-[2-(benzyloxymethyl)chromane-6-carboxamido]-4-oxo-4H-

1-benzopyran-2-carboxylic·acid; 
' 20 N-[4_;oxo-2-(1H-5-tetrazolyl)-4H-1-benzopyran-8-yl]-2-

(benzyloxymethyl)chromane-6-carboxamide; 

8-[2-(3-phenylpropyl)chromane-6-carboxamido]-4-oxo-4H-1-

benzopyran-2-carboxylie acid; 

N-[4-oxo-2-(1H-5-tetrazolyl)-4H-1-benzopyran-8-yl]-2-(3-

.25 phenylpropyl)chromane;.;.6-carboxamide; 

8-[2-(benzyloxymethyl}benzofuran-5-carboxamido]-4-oxo-

4H-1-benzopyran-2-carboxylic acid; 

8-(2-benzyloxymethyl-2,3-dihydrobenzofuran-5-carboxami­

do)-4-oxo-4H-1_;benzopyran-2-carboxylic acid; 

30 N-"[ 4~oxo-2-( lH-5-tetrazolyl )--4H-1-benzopyran-8-yl]-2-

.benzyloxymethyl-·2, 3-dihydrobenzofuran-5-carboxamide; 

·" .. ~ 

·~ 
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8-[2-{3-phenylpropyl)-2,3-dihydrobenzofuran-5-carboxami-

do]-4-oxo-4H-1~benzopyran-2-carboxylic acid; 

N-[4-oxo-2•{1H-5-tetrazolyl)-4H-1-benzopyran-8-yl]-2-(3-
. : . ·. 

phenylpropyl)-2,3-dihydrobenzofuran-5-carboxamide; 

5 8-(2-benzylthiomethyl-2,3-dihydrobenzofuran-5-carboxami- · 

do)-4-oxo..;.4H-1-benzopyran-2-carboxylic acid; 

8-[2-(4i-fluorobenzyloxymethyl)-2,3-dihydrobenzofuran-5-

carboxamido]-4-oxo-4H-1-benzopyran-2-carboxylic acid; 

N-[4-oxo-2-{1H-5-tetrazolyl)-4H-1-benzopyran-8-yl]-2-

10 (4'-fluorobenzyloxymethyl)-2,3-dihydrobenzofuran-5-car-

boxamide; 

8-[7-chloro-2-(3-phenylpropyl)-2,3-dihydrobenzofuran-5-

carboxamido]~4..;.oxo-4H-1-benzopyran-2-carboxy1ic acid; 

8-(2-(3-phenylpropyl)-2,3-dihydrobenzofuran-5-carboxami-

15 do]-6-f luoro-4-oxo-4H-1-benzopyran-2-carboxylic acid; 

8-[4-chloro-2-(3-phenylpropyl)-2,3-dihydrobenzofuran-5-

carboxamido]-4-oxo-4H-1-benzopyran-2-carboxylic acid; 

8-[6-chloro-2~(3-phenylpropyl)-2,3-dihydrobenzofuran-5-

carboxamido)-4•oxo-4H-1-benzopyran-2-carboxylic acid; 

20 N-[4-oxo-2-(1H-5-tetrazolyl)-4H-1-benzopyran-8-yl]-1-(4-. 

phenylbutyl )-3-methylindole-5-carboxa.mide; 

8-[[4-(4-phenylbutoxy)phenyl]methyloxyJ-4-oxo-4H-1-ben-

zopyran-2-carboxylic acid; 

8-[ [ 4-( 4-phenylbutoxy )phenyl] sulf onylamino ]-4-ox~-.4H-1-

25 benzopyran-2-carbox~lic acid; 

8- ( ( E).-2-[4-( 4-phenylbutoxy )phenyl] ethen-1-yl ]-4-oxo-4H-

1-~enzopyran-2-carboxylic acid; 

8-[ ( E)-2-( 4-( 4.-phenylbutoxy )phenyl ]ethen-1-yl l-4-oxo-2-

( 5-lH-tetrazolyl )-48-1-benzopyran; 

30· 8-[(E)-2-[4-[4-(4-fluorophenyl)butoxy]phenyl]ethen-1-

yl]-4-oxo~4H-1-benzopyran-2-carboxylic acid; 

·" 
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8-£(E)-2-[4-[4-(4-fluorophenyl)butoxy]phenyl)ethen-1-

yl]-4-oxo-2-(5-1H-tetrazolyl)-4H-1-benzopyran; 

8-[(E)-2.,;;[4-(4:..phenylbutoxy)-2-fluorophenyl]ethen-1-yl]-

4.:.oxo-4H-1-benzopyran-2-carboxylic acid; 

5 8-[(E)-2-[2-(4'-fluorobenzyloxymethyl)-2,3-dihydroben-

zofuran-5-yl]ethen-1-yl]-4-oxo-.4H-1-benzopyran-2.;.carbo­

xylic acid; 

8-[(E}-2-[2-(4'-fluorobenzyloxymethyl)-2,3-dihydrobenzo­

furan-5-yl]ethen-1-yl]-4-oxo-2-(5-1H-tetrazolyl)-4H-1-

10. benzopyr-an; 

8-[(B)""."2-[4-[4-:(4-chlorophenyl)butoxy]phenyl]ethen-1-

yl]-4-oxo-2-(5-1H-tetrazolyl)-4H-1-benzopyran; 

8-[ ( E)-2-[4-[4-( 4-methy.lphenyl )butoxy]phenyl]ethen-1- · 

yl]-4-oxo-2-(5-1H-tetrazolyl)-4H-1-benzopyran; 

15 8-[(E}-2-[4-[4-(4-methoxyphenyl)butoxy]phenyl]ethen-1-

yl]-4-oxo-2-(5-1H-tetrazolyl)-4H-1-benzopyran; 

8-[(E)-2-[4-[4-[4-(iso-propyl)phenyl]butoxy]phenyl]­

ethen-1-yl]-4-oxo-2-(5-1H-tetrazolyl)-4H-1-benzopyran; 

8-[(E).;,.2-(4-(4-[4-(tert-butyl)phenyl]butoxy]phenyl]-. . 

20 ethen-1-yl]-4-oxo-2-(5-1H-tetrazolyl)-4H-1-benzopyran; 

8-[(E)-2-(4-[4-(4-chlorophenyl)propyloxy]phenyl]ethen-1-

yl]-4-_oxo-2-( 5-lH-tetrazolyl )-4H-1-benzopyran; 

8-[{E)-2-[4-[4-{4-fluorophenyl)propyloxy]phenyl]ethen-1-

yl]-4-oxo-2-(5-1H-tetrazolyl)-4H-1-benzopyran; 

25 8-[(E)-2-[4-[4-{4-methylphenyl)propyloxyJphenyl]ethen-1-

yl]-4-oxo-2-{5-1H-tetrazolyl)-4H-1-benzopyran; 

8-[{E)-2-[4-[4-(4-methoxyphenyl)propyloxyJphenyl]ethen-

1-ylJ-4-oxo-2-(5-1H-tetrazolyl)-4H-1-benzopyran; 

8-[{E)-2-[4-[4-[4-(iso-propyl)phenyl]propyloxy]phenyl]-

30 ethen-1-ylJ-4-oxo-2 .... (5-1H-tetrazolyl)-4H-1-benzopyran; 

8-((E)-2-[4-[4-[4-(tert-butyl)phenyl]propyloxy]phenyl]--
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ethen-1-yl]-4-oxo-2-(5-1H-tetrazolyl)-4H--1-benzo~yran; 

as well as the carboxylic acid esters described. in the· 

examples. 

According to the present invention, · the compounds 

5 of general formula I are obtained through one .of· the 

fallowing proce.sses: 

10 

15 

20 

a) when in general formula I D' is -cooa8, a 

starting compound of ·general formula II, 

0 

II 

wherein . R1, ·. R2, A, B, C, m and · n have the above 

mentioned meanings, 

compound III, 

is reacted with a commercial 

0 0 
II II 

R90-C-C-OR9 

:111 

wherein R9 is the residue Ra with the exception of 

25 hydrogen, in the presence of a metal alkoxide such as 

sodium methoxide or ethoxide, . in a suitable organic 

sol vent . such as the conjugated alcohol of the 

corresponding base, ethyl ether, tetrahydrofuran or 
mixtures thereof, at a temperature ranging from 50 • to 

30 ss•c for a time ·between 3 and 18 hours. The resulting 

compound IV, 

-"' 
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COOR9 

0 0 

IV 

is subjected to a treatment with concentrated or diluted 

hydrochloric acid in a suitable solvent such as ethanol, 

10 methanol, tetrahydrofuran or mixtures thereof, at a 

temperature ranging from 2s·c to the ·solvent reflux, for 

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

R10-. 
15 . ~ ~ .· (CH2}m-A-(CH2}0 -B -C 

20 

0 

v 

which coincides with I wherein D is COORS or, when D is 

COOH in. formula I,. is converted into I removing the 

group Rg through alkali hydrolysis by treatment with a 

suitable base, such as lithium, sodium or potassium . 
·25 hydroxide, in aqueous solution in a. suitable organic 

, 
solvent such as methanoi, ethanol or tetrahydrofuran, at 

a tempera't;ure ranging between o•c and the solvent reflux 

for a time from 30 min to 18 hours. 

b) when in general formula ID is the·5-tetrazolyl 

30 group, a starting compound of formula VI, 

.. 
·' 
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5 
0 

VI 

wherein Rl, R2, A, B, C, ·m ·and n have the above 

10 mentioned meanings, is reacted with sodium azide in the 

presence·· of a mild acid such as ammonium chloride or 

pyridinium hydrochloride, in a ·suitable' solvent such as 

N, N-dimethylf ormamide, at a temperature ranging between 

2s· and solvent reflux, for a time. from 1 to 24 hours, 

15 thereby obtaining the compound VII, 

20 

VII 

N­
I 
N~ /NH 

....:N 

0 

25 which coincides ·with I wherein D is the 5-tetrazolyl 

group. 

30. 

c) In an alternative process for the preparation of 

a compound of general formula I wherein c is -co-1fR7-, a 

starting .·compound VIII, 

·' 
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R'O-'I \.\. .. · . 
~ '\ . . (CH:ilm-A-(CHz)0-B-COOH 

VIII · 

wherein R1 , A, B, m and n have the above mentioned 

meanings, is reacted with a compound IX, 

·- :. 

0 

E 

NHR7 

IX 

15 wherein R2 and R7 have the above mentioned meanings and 

E can be equivalent to the group D in I or, when D in 

formula I is COCH, then E contains a suitable carboxy­

protecting group, for example a methyl, ethyl or benzyl 

ester. The reaction between VIII and IX is carried out 
., 

20 previously preparing the acid chloride of a compound· 

VIII by reaction with an oxalyl chloride excess at a 

temperature ranging between so· and ao·c for a time from 

30 minutes to 1, 5 hours and subsequently reacting it 

with a compound IX in the presence of a base such as . 
25 triethylamine, 4-dimethylaminopyridine or pyridine, in a 

30 

suitable aprotic solvent such as chloroform, methylene 

chloride or N,N-dimethylformamide, at a temperature 

ranging between o• and 4o•c and for a time from 3 to 24 

hours. The resulting compound of formula X, 

.. 
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R

1

0-(CH2lm-A-(CH2)0 -B-CONR7 

5 
0 

E 
x 

which coincides with I wherein C is -con7- or is 

10 converted into I wherein C is -CONR7- by removing any 

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

15 

20 

. . . I 

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

alkali hydrolysis as describe<! above for the preparation 

of I wherein D=COOH starting from V. 

d) In a process for the preparation of a compound 

of general formula I wherein c is -CH20-, a starting 

compound of formula XI, 

XI 

wherein Rl , A, B, . m ·and n have the above mentioned 

. meanings and X is a chlorine or bromine atom or an 

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

compound XII, 

,. 
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0 

E 

OH 
XII 

wherein R2 and E have the · above mentioned meanings, in 

the presence of a base such as a metal hydroxide, 

10 alkoxide or carbonate in a suitable solvent ·such as 

15 

20 

ethanol, methanol or N,N-dimethylformamide at . a 

temperature ranging between··· 25• and so•c for a time from 

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

0 

E 

XIII 

which coincides with .I wherein C is -cs2o-, or is 

converted into I wherein c is -cH2o- by removing any 

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

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

alkali hydrolysis as described above for the preparation 

of I wherein D=COOH starting from v. 
e) In a process . of preparation of a compound of 

general formula I wherein C is -so2NR7- and A is oxygen 

30 or· sulfur, a starting.compound XIV, 

.. 
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s 0 

E 

XIV 

wherein R2, · R 1, B, E and n have the above mentioned 

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

with a compound XV, 

15 

R10-··'1 ··\\ 
'"_ ~ (CHz>m-X 

xv 
wherein al, X and m have the above mentioned meanings. 

The reaction between. XIV and XV is carried out 

previously preparing the salt of XIV by reaction· with a 

base suitable for the pka of the alcohol or thiol, such 

20 as a metal hydride, · alkoxide, hydroxide or carbonate in 

25 

30 

a suitable solvent such· as N,N-dimethylformamide or 

tetrahydrofuran at a temperature ranging between 25• and 

so•c for ·a time from 2 .to 18 hours. The resulting 

compound XVI, 

0 

E 

XVI 

... 
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which coincides with· I wherein c is -so2NR7- and A is 

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

-so2NR7- and A is oxygen or sulfur by removing any COOH­

protecting groui;>s present in :E, thus, when E is for 

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

alkali hydrolys~s as de.scribed for the preparation of I 

wherein D=COOH starting· from V. 

f) The compounds of general formula I wherein c is 

-CSNR7 - are obtained startJ.:ng from the compounds. of 

10 formula I wherein A is -CONR'- by treatment with the 

Lawesson's reactive in the conditions described in 

literature (Clausen K. et al., Tetrahedron, 1981, 37, 

3635). 

When a specific salt of general formula Ia is 

15 desired, a compound I can be. treated with a base or ion 

exchanger suited for this purpose, according to the 

usual chemical methods .. · Thus, for example, I can be 

treated with sodium · hydroxide or tris(hydroxyme-' 

thyl )methylamine in a suitable solvent such as mixtures · 

20 of water-methanol or ·ethanol .for a time from 15 min to 2 

hours, at a temperature. ranging between 25. and the 

solvent reflux. 

A starting compound of formula VI can be obtained 

starting from a compound of formula V through the 

25 process sJ:rown in scheme 1. 
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NC 

In this sequence, a compound VI can be obtained by 

dehydration of a carboxamide XVII, for example with 

30 phosphorous oxychloride, in a solvent such as 

N ,N-dimethylformamide, at a temperature ranging between -

, 
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o• and so•c, for a time· from 3 to 24 hours (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 methanol, ethanol, 

5 :tetrahydrofuran or a mixture thereof, at a temperature 

ranging from -3o• to 2s•c, for a time from 15 minutes to 

24 hours (step 1). 

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

general formula II wherein C is -CO-NR7-, can be 

10 obtained, for example, by reaction of a compound VIII 

with a compound XVIII, 

15 

OH 

XVIII 

wherein . R2 and R 1 have the above· mentioned meanings, 
I 

20 following the same process as described for the 

preparation of compound X starting from VIII and IX. 

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

general formula II wherein c is -CB=CH-, can be 

obtained, for example, through the process ·. shown in 

25 scheme 2. 

.. 
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(3) 

In this sequence, a starting compound XX can be 

obtained, for example, by Wittig reaction between a 

compound XIX and a commercial methylphosphonium salt in 

th"!! presence of a suitable base such as butyl lithium, 

sodium amide. or lithium bis(trimethylsilyl)amide in an 

inert solvent such as tetrahydrofuran or ethyl ether, at 

a temperature ranging between o• and 2s•c and for a time 

from 45 minutes to 36 hours (step 3). 

A compound IIb can be· obtained by reaction of a 

compound XX with a compound XXI in the general 

, 
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conditions for the reaction of insertion of olefins 

catalyzed by palladium (0) complexes (Heck reaction°). 

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

the presence of palladium (II) acetate and triethylamine 

5 in a suitable solvent such. as .acetonitrile, at the 

temperature of the solvent reflux and for a time from 10 

to 48 hours (step 4). 

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

general formula VIII wherein B is a benzofused 

· 10 heterocycle 

15 

R3 . 
\._ T. . 
z·"\ . I . 
Y.,L 
/-u 

, 

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

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

group is bound to the benzene ring at the para position 

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

: 20 from a compound XXII, wherein R3, R4, Y-Z, T and n have 

the above mentioned meanings and G is a hydrogen, 

chlorine, bromine atom or a group COOR9, wherein R9 

represents the groups defined above, following any one 

of the synthetic processes represented in scheme 3. 

.. 
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Scheme 3 3 
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In this sequence· a compound XXV wi-th A = oxygen, 

wherein Rl, 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 

·' 

potassium hydride and subsequently reacting it with a -~"' 

compound XXIV, . commercial or easily available through 

similar chemical processes, wherein Rl represents the 

groups defined above and M is, when A is oxygen, a 

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

group, in a suitable organic sol vent such as benzene, 

15 

N,N-dimethylformamide or tetrahydrofuran, at a 

temperature ranging between o• and 2s•c, for a time from 

3 to 24 hours (step 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 
. . . 

TfO represents the trifluoromethanesulfonate group, with 

a compound XXIV wherein M is ·an SH group ( thiol) , · 

20 commercial' or easily available through similar chemical 

processes, in the presence of a base such as potassium 

hydroxide, sodium methoxide or sodium ethoxide, ·in a 

suitable solvent such as ethanol, methanol, 

dimethylsulf oxide or .,N-dimethylformamide, at a 

25 temperature ranging of O • - 2s·c, for a time from 4 to 

24 hours {step 7). 

A. compound XXV wherein A is. a methylene group is 

obtained by reaction of a compound XXIII, wherein R3, 

R4, G and n have the above mentioned meanings, with a 

;30 compound XXIV where M is a MgBr group, in the presence 

of catalytic-amounts of a copper (I) salt, in a suitable -

·-~~· 
.,;;.;.;_ 
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solvent such as ethyl ether or tetrahydrofuran, at a 

temperature between o•c and the solvent reflux and for a 

time from 2 to 24 hours (step 7). A compound XXIV with H 

= MgBr is obtained starting from a commercial bromide 

5 and magnesium, following the processes established for 

the preparation of Grignard reagents. 
. . 

A compound XXIII is obtained .. ·· starting from a 

compound XXII by reaction with trifluoromethanesulfonic 

anhydride in -the· presence of pyridine or ·triethylamine 

10 in methylene chloride, at a temperature betw~en -10 • and 

2s•c and for a time from 4 to 24 hours (step 5). 

A compound VIIla can be obtained starting from XXV 

with G equal to the group COOR9 (step 8) through alkali 

hydrolysis as described for the preparation of I with D 

15 = COOH starting from V. 

A compound VIIIa can be obtained starting from XXV 

wherein G is hydrogen,· subjecting it to the conditions 

of the Vilsmeier-Haack reaction and . subsequently 

oxidizing the resulting aldehyde XXVI to the 

20 corresponding carboxylic acid by means, for example, of 

the Jones reagent. A compound XXVI is thus obtained by 

reaction of XXV with 

dimethylformamide . or 

phosphorous oxychloride 

N-methylf orma.nilide 

in N,N-

at a· 

temperature between 2s• and 1oo•c and for ·a time from 1 

25 to 24 hours (step 9). The treatment of XXVI with 

chromium trioxide in the presence of sulfuric acid and 

water in a suitable solvent such as acetone at a 

30 

temperature between o· and 2s•c and for a time from 4 to 

24 hours allows to obtain the compound VIIIa (step 10). 

A compound VIIIa-can also be obtained starting from 

XXV wherein G is chiorine 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 group to carboxylic acid. 

Thereby, · a compound XXVII is obtained by reaction of a 

5 compound XXV wherein G is a chlorine or bromine atom 

with copper· {I) cyanide iri a suitable high-boiling 

· solvent such as N-methylpyrrolidinone, at a temperature 

ranging from 1so• to 23o•c, for a time from 2 to 18 

hours (step 11). Alternatively, a compound XXVII where A 

10 is oxygen can be obtained reversing the order ·in which 

steps 6 and 11 are carried out. Finally, a compound 

VIII a can be obtained starting from XXVII by . alkali 

hydrolysis in the presenc·e of sodium or potassium 

hydroxide in a suitable sol vent such as ethanol, 

15 tetrahydrofuran or dioxane at a temperature between -25 • 

and the solvent reflux for a time ·from 2 to 24 hours 

(step 12). 

A starting compound of formula VIIIb, 

20 

VII lb 
. 

25 i.e. of general formula VIII wherein B is a benzofused 

heterocycle 

R3 4· 

3 ~T. 
I 

2 y. , 
30 

1 8 

.. 

.:. 
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wherein R3, R4, Y-Z and T have the above mentioned 

meanings, u ·is an oxygen or sulfur atom and -the -coOH 

group is bound to the 7- position of the benzofused 

heterocycle, can be obtained starting from a compound 

5 XXVIII, 

10 

.XXVIII 

wherein G is a chlorine or bromine at6m, following the 

same synthetic process as that described for the 

preparation of VIIIa starting from XXV according to 

15 steps (11) and {12). 

20 

A compound of formula XXVIII can be obtained 

starting from a compound XXIX, 

XXIX 

wherein R3 I R4, TI y;..z and n have the above mentioned 

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

bromine atom, through one of the synthetic processes 

described above for the preparation of XXV starting from 

XXII. 

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

30 general formula VIII where B is a benzofused heteroc::ycle 
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R3 4. ·. S R4 

3f'))i: I o/~ 
2Y.L .. ~ I 
~· ..,r~. 7 

l 8 

wherein · U is a nitrogen atom N-substituted with the 

substituent containing A, T i$ a single bond and Y-Z is 

1 · . 3 4 CH=CH, R I R I R I A, m and n have the above mentioned 

10 meanings and R3 is a (c1-c4 )-alkyl at the 3- position of 

the heterocycle, can be obtained, for example, following 

the synthetic sequence shown in scheme 4. 
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In this sequence a compound XXXI can be obtained by 

esterification of a commercial compound XXX. following 

established synthetic processes (ste~ 13). Starting from 

XXXI, a compound XXXIr can be obtained ( ste~ 14} by 

5 formylation in the conditions usually· described for the 

Vilsmeier-Haack.reaction. 

~-. 

A compound XXXIV can be obtained by N-alkyla~ion of 

a compound XXXII with ·a compound XXXIII, commercial or 

easily ·available through similar chemical transforma-

10 tions, wherein Q is a good leaving group such as a 

chlorine or bromine atom or an alkyl- or aryl- sulf onate 

group, in the presence of a suitable base ·such as 

potassium tert-butoxide, in a suitable solvent such as 

N, N-dimethylf ormamide, at a temperature between 25 • and 

15 1oo·c, for a time from 2 to 24 hours (step 15). 

A compound XXXV wherein R3 is methyl is obtained by 

reduction of the forinyl group of a compound XXXIV {step 

16). Said transformation can be carried out, for 

example, with sodium cyanoborohydride in the presence of 
I 

20 zinc iodide in a suitable solvent, at a temperature 

between 25° and 9o•c and for a time from 1 to 18 h. A 

compound XXXV wherein R3 is a (c1-c4 )-alkyl group 

different from the methyl group can be obtained by 

Wittig reaction with a suitable phosphonium salt 

25 followed by reduction of the resulting olefin by 

hydrogenolysis under hydrogen atmosphere in the presence 

of a palladium catalyst and in a suitable solvent (step 

16). 

A compound VIIIc can be obtained starting from XXXV 

30 { s·tep 17) through alkali hydrolysis as descril:led for the 

preparation of 1·witb D=COOH starting from V. 
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A starting compound of formula VIIId, i .. e. of 

general formula VIII wherein B is a benzofused 

heterocycle 

wherein U is a HRS group, T is a carbonyl group and Y-Z 

is a CH=CH group, R3 is hydrogen, RS is a cc1-c4 )-alkyl 

1 2 and R , R , X, m and n represent the groups and the 

values defined- above, can be obtainea, for example, 

following the synthetic sequence shown in scheme 5 . 

·" 
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In this synthetic ·sequence a compound XXXVI can be 

obtained easily by reaction of the commercial Meldr·um 

acid with carbon sulfide followed by methylation with 

methyl iodide according to processes described in 

5 literature. A compound XXXVIII is obtained by reaction 

of XXXVI with a Grignard reagent XXXVII, prepared 

starting from the corresponding bromide following the 

processes established for the preparation of 

organomagnesiurn compounds, according to the process 

10 described for the preparation of XXV with A=CH2 .starting 

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

compound XXXIX allows to prepare _ the 4-quinolone XL 

(step 19). A compound XLI-is obtained by N-alkylation of 

a compound XL in the presence of a suitable base such as 

15 sodium or potassium hydride, in a suitable solvent such 

as N, N-dimethylformamide or benzene, at a temperature 

... 

between o· and 1oo•c and for a time from 4 to 24 hours ·~~ 

{step 20). The alkali hydrolysis o-f - a compound 

XLI according to the processes . described above, for · 

20 example, ih the preparation of I. with D=COOH starting 

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

A starting compound of formula VIIIe, 

25 

- 6 
- - - - R 

-

)).:::-/ . . - - - ., /~ 

1 - - - -COOH 
A ~ . -

O-(CH2lm-A-(CH2)n .& 

VII le 

30 - i .·e. of· general formuia- VIII wherein B is a phenyl group 

substituted at any one of its free positions with a R6 
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group, can be prepared starting from a compound XLII, 

. ))-'lRa 
. K 

. 

HO-(CH2)n . 

XLII 

commercial or easily available through similar chemical 

processes, wherein R6 and n have the above mentioned 

10 meanings and K can be. G or a f ormyl 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 process. The first step 

15 involves the reaction of a compound XLII wherein ·n=O and 

k=COOR9, commercial or easily available starting from 

similar chemical methods, with a compound XXIV wherein M 

is -OH in the general conditions of the Mitsunobu 

reaction; i.e. by reaction of XLII (with n=O) with XXIV 

20 {with M=OH) in the presence of diethyl azodicarboxylate 

and triphenylphosphine in. a suitable solvent such as 

tetrahydrofuran at room temperature and for a time from 

24 to 72 hours. Alt.ernatively, the Mitsunobu reaction 

25 

can b.e replaced by a Williamson o-alkylation reaction, 

subjecting a compound XLII with n=O and K=COOR9 to the 

action of ~ base such as a metal hydroxide or carbonate 

and subsequentiy reacting it with a compound XXIV 

wherein Mis a· chlorine or bromine atom or an alkyl- or 

aryl- sulfonate group in a suitable organic solvent such 

30· as N,N-dimethy}.formamide at a t.emperature between o• and 

100 •c, for a time from 2 to 24 hours. In the second 
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step, compound VI Ile is obtained by hydrolysis of the 

ester obtained in the preceding step, following the 

process described for the preparation of I with D=COOH 

starting from v. 
The starting compounds XI an~ XIX can be obtained, 

for example, following the synthetic processes shown in 

scheme 6. 

.. 
·' 
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In this sequence, a compound XLIII can be prepared 

by reduction of a compound VIII, for example, with 

lithium aluminium hydride or borane in an inert solvent 

such as ethyl ether or· tetrahydrofuran at a temperature 

5 ranging from 25 •c to the solvent reflux for a time 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 tosyl 

10 chloride, using pyridine as the solvent, or . in the 

presence of triethylamine in a suitable solvent such as 

chloroform or dichloromethane at a temperature between 

-20· and 2s•c for a time from 8 to 24 hours (step 23). A 

compound XIX can be obtained by oxidizing a compound 

15 XLIII followiu~uic.al processes widely described in 

literature, for example, by reaction with pyridinium 

chlorochromate or with manganese dioxide in an inert 

sol vent such as dichloromethane at room temperature for 

a time from 2 to 24 hours (step . 24). Alternatively 1 a · 

20 compound x'IX wherein A is oxygen can be obtained by 

reaction of a compound XLII with K=CHO (formyl) with a 

compound XXIV following one of the processes described 

for the preparation of VIIIe starting from XLII and 

XXIV. 

25 A st'arting compound of formula XLVII, i.e. of 

general formula XIV wherein E is -cooR9, can be prepared 

following the synthetic process represented in scheme 7. 
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In this sequence, a . compound XLIV, wherein .B and n 

have the above mentioned meanings, A is an oxygen or 

sulfur atom and RlO is a suitable hydroxy- or thiol­

protecting group, for example, when B is a phenyl group 

5 and n=O, RlO can· be ·a methyl group, is reacted with a 

compound XVIII (step 25) in the conditions described for 

the preparation of Ila 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 

10 followed by treatment with hydrochloric acid according 

to the process described above for the preparatibn of V 

starting from II {step 26). The cleavage of the 

protecting group Rl~ in XLVI (step 27) gives compound 

XLVII. When Bis a phenyl group, n=O and R10 is a methyl 

15 group, said transformation is effected by treatment with 

boron tribromide in a solvent such as dichloromethane or 

ethyl ether at a temperature ranging from -4o•c to the 

room temperature and for a time from 4 to 24 hours. 

A starting compound XLIV, when no commercially 

20 available, ' can be ·. obtained starting from commercial 

compounds through similar chemical processes. For 

example, the chlorosulf onyl group can be obtained by 

displacing of . the corresponding diazonium salt with 

sulfur dioxide gas according to processes described in 

25 literature (Cornish B.J. et al., J. Pharm. Pbarmac., 

1966, 18,1 65). The diazonium salt can be obtained 

starting from the corresponding aromatic amine prepared, 

when not commercially available, starting from the 

corresponding· carboxylic acid through the Curtius 

30 rearrangement of the acyl azides according to processes 

deser ibed. in literature { Campiani G. et al. , J. Org. 

.. 



.. 

. . WO '7134885 PCTIEP97/0l418 

41 
Chem. , 19 9 3 , 58, 7 6 6 5 ) • 

A starting compound XXIIa, 

5 

XX I Ia 

i.e. of general formula XXII with T=CH2 , Y-Z=CH2cH2 , 

10 u:oxygen, G=hydrogen and n=l, can be obtained starting 

from a commercial 2-hydroxyacetophenone according to 

synthetic processes described in literature. Thus, a 

compound XXIIa with the hydroxymethyl group at the 2-

position of the dihydroben~opyran ring can be prepared 

15 according to the processes described, for example, by 

Augstein J. et al., J. Ned. Chem., 1968, 11, 844 and 

Urban F.J. et al., J. Heterocyclic Chem., 1991, 29, 431. 

A compound XXIIa with the hydroxymethyl group at the 3-

position of the dihydrobenzopyran ring can be prepared · 

20 according to the process described, for example, by 

Okumura K. et al., Chem. Pharm. Bull., 1974, 22, 331. A 

compound XXIIa . with the hrdroxymethyl group at the 4-

position of the dihydrobenzopyran ring ·can be prepared . 

according to the pro.cess . described, for example, by 

25 Solladie G. et al., Synthesis, 1991, 569. 

A starting compound XXIIb, 

30 

XXIIb 

. .. >' 

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

Y-Z=CH2CH2 , G=COOR9, U=O, n=l and with the hydroxymethyl 

group at the 2- position of the dihydrobenzofuran ring, 

can be obtained starting from a suitable commercial 

4-hydroxybenzoic.· acid ester, .following processes 

des er ibed in literature (Eggler J. F. et al. , us 

4703052). 

A starting compound XXIIc, i.e. of general formula 

XXII with T=single bond, Y-Z=CH2cH2 , G=Br or Cl, U=O, 

10 n=l and with the hydroxymethyl group at the 3- position 

of the dihydrobenzof uran 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 

15 presence of a ca.talytic amount of water, at a 

temperature between 20 •c and the solvent reflux for a 

time from 3 to 24 hours· (step 28). 

20 

25 

G (28) 
HO 

G 

XL VIII XXIlc 
. 

A compound XLVIII can be prepared following 

processes described in literature (Boyle E.A. et al., J. 

Hed. Chem., 1986, 29, 894). 

A starting compound XXIId, 
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XXIId 

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

Y-Z=CH=CH, G=Br or Cl, U=O and n=l, can be obtained 

according to processes described in .literature or 

10 through similar transformations of products described in 

literatur~. Thereby, a compound XXIId with the 
, 

hydroxymethyl group at the 2- position of the benzofuran 

ring can be obtained, for example, according to the 

process described by Dann a. et al., Liebigs Ann. Chem., 

15 1982, 1836. A compound XXIId with the hydroxymethyl -

group at the 3- position of the benzofuran ring can be 

obtained according to the conditions described at step 

28, by reduction of a suitable benzofuran-3-carboxylic 

acid ester, obtainable in its turn according to 

20 processes described in literature (Mustafa A., Chem. 

Heterocycl. Compd., Weissberger-Taylor Eds., John Wiley 

& Sons, N~Y., 1974, vol. 29, 114-117). 

The startin_g compounds XXIX can be obtained 

according· to one of the processes described above for 

25 the preparation of- the compounds XXII starting from 

commercial or easily available compounds through similar 

synthetic methods. 

A starting compound IX wherein R7 is hydrogen can 

be __ prepared, for example, according to the synthetic _ 

30 process represented in scheme 8. 
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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 a ~romine or chlorine atom, a 

5 compound L can be prepared by reaction with a compound 

III (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% 

10 palladium...;on-charcoal, in a suitable solvent such as 

N,N-dimethylformamide, at a temperature between 1oo•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 

15 hydrogenation in the presence of catalytic amounts of 5% 

palladium-on-charcoal, under room pressure 

temperature, in a suitable solvent such as methanol, 

ethanol or methanol and chloroform mixtures, for a time 

from 1 to 8 hours, leads to a compound IX with E=COOR9 

20 . (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 

25 hydrogenation of a compound LIV in the conditions 

described above for the preparation of IX with D=COOR9 

· star,ting from LI. 
A starting compound· XVIII, wherein R7 is hydrogen, 

is ·Obtained according to a process described ·in 

30 literature (JP 03095144, 1991}. 

A starting compound XXI can be obtained startin·g 
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from·a compound XVIII wherein R7 is hydrogen by reaction 

first with sodium nitrite in a mixture of concentrated 

sulfuric acid and · water at a temperature between -10 • 

and 1o•c for a time from 20 minutes to 2 hours,. then by 

treatment of said reaction mixture ~ith potassium iodide 

in the presence of copper ~owder at 75•c for 2 hours. 

The compounds IX and XVIII wherein R7 is a methyl 

group, can be obtained starting from the corresponding 

compounds wherein R7 is hydrogen according to similar 

10 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.,-

15 J. Med. Chem., 1991, ~' 1704). 

The compounds ·of the present invention show a 

remarkable antagonistic activity of leukotrienes effects 

and show a good oral bioavailabili ty, and they have 

therefore anti-inflammatory and anti-allergic properties 
• 

20 which make them useful in the treatment of diseases 

wherein those mediators are involved. Said compounds can 

be therefore used in human therapy, for the prevention 

and treatment of allergic rbini tis, bronchial asthma, 

hypersensitivity reactions such as allergic 
. 

25 conjunctivitis, various inflammatory conditions such as 

rheumatoid arthritis, osteoarthritis, tendinitis, 

bursitis, psoriasis and related inflammations. 

The compound of the present invention may also be 

used in the treatment of diseases of the cardiovascular 

30 system, such as cardiac ischemia, myocardic infarct, 

coronary spasm, cardiac anaphylaxis, cerebral oedema an·d 

... 
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endotoxyc schock. 

For the intended therapeutic uses, the compqunds of 

the invention are formulated in suitable pharmaceutical 

compositions, using conventional techniques and methods, 

. S as disclosed in Remington's Pharmaceutical Science 

Handbook, Mack Pub. Co. , N. Y. U. S. A. Examples of said 

formulations include capsules, tablets, syrups and the 

like, containing from l .to 1000 mg of active principle 

per unit dose. 

10 BXAMPLBS 

The following examples illustrate the preparation 
. I 

of the compounds of the present invention. 

Example 1: B-C2-CBenzvloxymethyllchromane-6~carboxami­

dol-4-oxo-4H~1-benzopyran-2-carboxylic acid 

15 lA Ethyl 4-oxo-iH-1-benzopyran-2-carboxylate 

A 2,68 M sodium ethoxide solution in ethanol (21,9 

ml) was added slowly to a solution of 2-hydroxy­

acetophenone ( 1. 76 ml, 14. 7 mmol) and diethyl oxalate 

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

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 lM HCl (25 "ml) - and 

extracted with ·ethyl ether {3x40 ml). The combined ether 

phases were dried and the solvents were removed by 

25 

30 

evnporation under reduced pressure. The obtained residue 

was dissolved in absolute ethanol ( 60 ml) and 0. 380 ml 

of· concentrated hydrochloric acid were added. The 

resulting mixture was left under stirring at 75 • C for 1 

h. After this time, 50 ml of water were poured on the 

mixture which 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 

saturated solution, dried and the solvents were 

evaporated off under reduced pressure, to obtain a crude 

which was purified by crystallization in ethyl ether, 

5 thereby obtaining 2. 660 g of the title product ( 83% 

yield). 

1H N.M.R. (300 MHz, CDC1 3 } 6 ppm: 1.41 (t, 3H); 4.43 (q, 

2H); 7.08 (s, lH); 7.42 {t, 1H); 7.59 {d, lH); 7~71 (t, 

1H} ; 8. 16 ( dd, lH) . 

10 1B Ethyl 2-chromanecarboxylate 

A solution of ethyl 4-oxo~4H-l-benzopyran-2-

carboxylate (2.0 g, 9.17 · mmol) in ·methanol (60 ml), 

chloroform (25 ml) and glacial acetic acid (20 ml) was 

added with 10% palladium-on-charcoal and.the mixture was 

15 left under stirring at room pressure and temperature for 

24 h. under hydrogen atmosphere. After that, the 

catalyst was filtered off and the filtrate was 

evaporated to dryness. The residue was redissolved in 

ethyl ether and· washed successively with a 5% sodium 

20 bicarbonate solution and a sodium chloride saturated 

solution. The mixture was dried and the solvent was 

evaporated off under reduced pressure, to obtain 1.575 g 

of the title product { 84% yield) . 

lH N.M.R. {300 MHz, CDC1 3 ) s ppm: 1.38 (t, 3H); 2.01-

25 2.29 (sc, 2H); 2.78 (m, 2H}; 4.21 (q, 2H); 4.69 (dd, 

1H); 6.82 ( t, 1H); 6.90 {d, 1H); 7.01 {d, 1H); 7.09 ( t, 

lH). 

lC 2-Chi:omanemethanol. 

A solution.of ethyl 2-chromanecarboxylate (1.575 g, 

30 7. 68 mmol) in a mixture of tetrahydrofuran (75 ml) and 

water (2 ml) was added with sodium borohydride {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 -1o·c and added with acetone 

( 41 ml) stirring at room temperature ·for O. 5 h. 

· 5 Subsequently water ( 100 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 pressure, thereby ·obtaining 

10 

15 

1.218 g of the title product (97% yield). 

la N.M.R. (300 MHz, CDC1 3 ) 6 ppm: 1.87 (m, 1H); 1.94 { rn I 

1H); 2.18 (broad s, 1H); 2.76 (m, lH); 2.90 (m, lH); 

3.76 (dd, 1H); 3.85 (dd, lH); 4.13 ( m, ' 1H); 6.84 (sc, 

2H) ; 7 • 0 7 (SC I 2H) • 

lD 2-CBenzyloxymethvllchromane 

A suspension of·. 60% sodium hydride dispersion in 

mineral oil (0.711 g, 17.8 mmol, previously washed with 

dry petroleum ether) in dry N ,N-dime·thylformamide ( 30 

ml) was added; under inert atmosphere, with 2-chro­

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

20 dimethylformamide (15 ml) and the mixture was left under 

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

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

dimethylf ormamide (20 ml) and some crystals of 

tetrabutylammonium iodide were added stirring at room 

25 temperature for 18 h. Afterwards, water ( 10 ml) was 

added and the solvent was evaporated off under reduced 

pressure. The obtained residue was partitioned in a 

mixture of water ( 70 ml) and ethyl ether (70 ml), the 

phases were separated and the aqueous one was extracted 

30 with ethyl ether {3x70 ml). The 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 re6overed (83% yield). 

lH N.M.R. (300 MHz, CDCl3) ·s ppm: 1.85 (m, lH); 2.04 (m, 

lH); 2.74 (m, lH); 2.87 (m, lH); 3.61 (dd, lH); 3.71 

(dd, 1H); 4.21 (m, lH); 4.62 (s, 2H); 6.79-6.85 {sc, 

2H); 7.00-7.10 (sc, 2H); 7.25-7.36 (sc, SH} 

lE 2-CBenzyioxymethyll-6-chromanecarbaldehyde 

Phosphorous oxychloride ( O. 863 ml, 9. 26 mmol) was 

added very slowly and under inert atmosphere on 

N-methylformanilide (1.14 ml, 9.26 mmol) and the mixture 

was left under stirring at room temperature for 30 

minutes. After that 2- ( benzyloxymethyl) chromane ( 1. 56 9 

15 g, 6.18 mmol) was added stirring at 6s•c ·for 1.5 h. 

Subsequenly the mixture was diluted with dichloromethane 

( 30 ml), added with· a 15% sodium acetate $elution ( 20 

ml), the phases were separated and the· organic pha~e was 

washed successively with a lM hydrochloric acid solution 
I . 

20 and a sodium chloride saturated solution. After drying 

and removing the solvent. by evaporation under reduced 

pressure, a residue was obtained which was purified by 

·· ·· flash chromatography through a silica gel column. 

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

25 title produ'ct were recovered ( 53% yield). 

1H N.M.;R. (300 MHz, CDC1 3 ) 6 ppm: 1.92 (m, lH); 2.04 (m, 

1H ) ; 2 • 8 9 ( m, · 2H} ; 3 • 7 O ( dd , lH ) ; 3 • 7 6 ( dd, lH } ; 4 . 3 8 

(m, lH); 4.68 (s, 2H); 6.98 fd, lH); 7.32-7.41 (sc, SH); 

7 . 6 4 ( SC , 2H) ; 9 • 87 { s I lH ) . 

30 1r·2-CBenzyloxymethyll-6-chromanecarboxylic acid 

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 o·c with Jones reagent, consisting of a mixture 

of chromium trioxide ( O. 326 g, 3. 27 mmol), water ( o. 95 

ml) and concentrated sulfuric acid ( O. 27 ml). The 

S mixture was left under st.irring at room temperature for 

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

and water (SO ml) was added, extracting with ethyl ether 

(3x30 ml). The organic .phase was dried and the solvents 

were evaporated off under reduced pressure to obtain a 

10 residue which was purified by chromatography through a 

silica gel column. Eluting with hexane: ethyl acetate, 
' . 

7: 3, O. 580 g of the title compound were obtained ( 60% 

yield). 

1 H N • H • R • ( 3 0 0 MHz , CDC 13 ) s ppm : 1 • 8 7 ( m ' lH ) ; 2 • 0 8 ( m , 

15 1H); 2. 84 ( m, 2H); 3 . 6 5 ( dd, 1H) ; 3. 7 2 ( dd, lH); 4. 2 9 

(m, 1H); 4.62 {s, 2H); 6.88 (d., 1H); 7.32-7.40 (sc, SH_); 

7 • 82 {SC, 2H) . 

lG 4-Bromophenyl acetAte 

A solution of 4-bromophenol (25 g, 0.145 mol) in 

20 100 ml of chloroform was added at o·c with triethylamine 

( 20 .1 ml) and acetic anhydride ( 16. 4 ml) stirring at 

room temperature for 2 h. After that the mixture was 

washed with a o. 2M HCl solution, dried and the solvent 

was evaporated off under reduced pressure, thereby 

25 obtaining the title compound as a colourless oil 

(quantitative yield). 

30 

lH·S-Bromo-2-hydroxyacetophgnone 

A mixture of 4-J:>romophenyl acetate (31.3 g, 0.145 

mol) and A1Cl3 (47.3 g) was heated at 12o•c for 2 h. 

Afterwards the mixture was left to cool at a temperature 

of about so•c and added carefully with a mixture of ice 

·" 
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( 70 g) and concentrated hydrochloric acid ( 15 ml). The 

resulting mixture was· heated at 1oo·c to prei;>~re· a 

homogeneous solu.tion. After that was cooled at room 

temperature and extracted with ethyl acetate (4x100 ml). 

The organic phase was dried and the solvent was 

evaporated.off under reduced pressure, to obtain a crude 

which was purified by chromatography through a silica 

gel column, eluting with hexane:chloroform, 9:1, thereby 

recovering .23.7 g of the:title compound"{76% yield). 

10 lH N.M.R. (300 MHz, CDC1 3 ) S ppm: 2.56 (s, 3H); 6.78 (d, 

lH); 7. 43 ( dd, lH); 7. 7 2 ( d I lH); 12 .10 ( s' 1H) . 

lI ·· 5-Bromo-2-hydroxy-3-njtroacetophenone 

A solution of 5-bromo-2-hydroxyacetophenone ( 23. 7 

9 1 0.110 mol) in carbon tetrachloride (90 ml) was added 

15 with concentrated nitric acid (17.2 ml). The mixture was 

left under stirring at 1s•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 
I 

20 title product were obtained as a light yellow solid (73~ 

25 

yield).· 

lH N.M.R. (300 MHz, CDC1 3 } S ppm: 2.73 (s, 3H); 8.14 (d, 

1H); 8.31 {d, lH); 12.92 (Si 1H). 

lJ 3-Amino-2-hydroxyacetophenone 

Following the process described · at point B, 

starting from 5-bromo-2-hydroxy-3-nitroacetophen~ne 

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

compound was obtained as the hydrobromide (quantitative 

yie1d). 

30 la·N.M.R. (.300 MHz,. CD30D) 6 ppm: 2.72 (s, 3H); 7.13 (t, 

. ·1H) ; 7 . 6 9 ( dd ' lH ) ; 8 . 0 8 ( dd I lH ) . 

~. 
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lK N-C3-ACetyl-2-hydroxyphenyll-2-Cbenzyloxymethyll 

chromane-6-carboxamide 

A suspension of 2-(benzyloxymethyl)-6-chromanecar­

boxylic acid ( 0. 700 g, 2. 35 mmol) in oxalyl chloride 

5 ( 5. 98 ~l) was heated at 75•c for 35 minutes. The oxalyl ·· 

chloride excess. was evaporated off in a nitrogen stream 

and the resulting residue was dissolved 
0

in the minimum 

amount of dry methylene chloride. This solution was 

added at o•c and under inert atmosphere to a solution of 

10 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 sti~ring at room 

temperature for 18 h, then diluted with methylene 

chloride ( 40 ml), washed successively with lM HCl and a 

15 sodium chloride saturated solution, dried and. the 

sol vent was evaporated off under reduced pressure. A 

crude was obtained which was purified by chromatography 

through a silica gel column, eluting with petroleum 

ether:chloroform mixtures of increasing polarity. At a 

20 40% chloroform proportion, 0.732 g of the title compound 

25 

were eluted (72% yield} .. 

lH ~.M.R. {300 MHz, CDCl3} 6 ppm: 1.92 (m, 1H); 2.14 (m, 

lH); 2.70 (s, 3H); 2.93 (m, 2H); 3:. 70 

(dd, 1H); 4.33 (m, lH); 4.62 (s, 2H); 

7.30-7.42 (sc, SH); 7.51 {d, 1H}; 7.70 

.( dd, lH) ; . 3. 78 

7.00 (m, 2H}; 

csc, 2H); 8.09 

(s, 1H); 8.80 ( d, lH); 13.01 ( s, lH}. 

lL Ethyl 8-[2-Cbenzyloxymethyl)chromane-6-carboxamidol-

4-oxo-4H-1-benzopyran-2-carboxylate 

Following the process described at point A, 

30 starting from N-{3-acetyl-2-hydroxyphenyl}-2-(benzyloxy­

methyl) chromane-6-carboxamide and diethyl oxalate, the 

·' 
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title compound was prepared, which was purified by warm 

·crystallization in ethyl acetate (66 % yield). 

lg N.M.R. {300 MHz, CDC1 3 ) 6 ppm: 1.47 (t, 3H); 1.90 (m, 

lH}; 2.11 (m, 1H); 2.89 (m, 2H}; 3.67 (dd, lHJ; 3.75 

S (dd, lH); 4.32 (m, 1H); 4.49 (q, 2H); 4.65· (s, 2H); 6.95 

(-d, 1H); 7.15 (s, lH); 7.30-7.40 (sc, SH); 7.47 (t, 1H); 

i.70 (dd, lH); 7.78 (d, lH); 7.88 (dd, lH); 8.74 {s, 

lH) ; 8 •. 9 3 ( dd, 1H) . 

lM 8-T2-(Benzyloxymethyllchromane_:6-carboxamido1-4-oxo-

10 4H-1-benzopyran-2-carhoxylic acid 

A suspension of ethyl 8-[2-{benzyloxymethyl)chro­

mane-6-carboxamido]-4-oxo-4H-1-benzopyran-2-carboxylate 

( 0. 240 g, O. 47 mmol) in a mixture of methanol ( 15 ml) 

and tetrahydrofuran (15 ml) ·was.added with 0.510 ml of a 

15 lM NaOH solution, stirring at room temperature for 1.30 

h. After that the mixture was evaporated to dryness and 

the resulting residue was suspended in water adding 0.2M 

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

solid was recovered by filtration, washed with methanol 
• 20 and dried on phosphorous pentoxyde under vacuum, thereby 

obtaining 0.221 g of the title compound as a white solid 

which decomposes above 2a3•c (97% yield). 

1H N .M. R. ( 300 MHz, cn 3oD/CDC1 3 mixtures) 6 ppm! 1. 82 

(m, lH); 2.12 (m, lH); 2.85 (m, 2H); 3.62 (dd, lH); 3.67 

25 (dd. lH); 4.23 (m, lH); 4.57 (s, 2H); 6.85 (d, lH); 7.01 

(s, 1H); 7.20-7.30 {sc, SH); 7.38 Ct., lH}; 7.69 (m, 2H); 

7.83 (dd, lH); 8.48 (dd, 1H). 

Example 2: N-C4-0xo-2-C1H-5-tetrazolyll-4H-1-beniopyran-

8-yll.;..2-Cbenzyloxymetbyl lchromane-6-carboxamide 

30 2A ·Ethyl 6-bromo-8-njtro-4-oxo-4H-l-benzopyran-2-carbo-

.xylate 
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Following the process described in example 1 (po.int 

A), starting fr6m 5-bromo-2-hydroxy-3-nitroacetophenone 

and diethyl oxalate, the title compound was prepared, 

which was purified by crystallization in tetrahydro- . 

5 furan:ethanol mixtures (77% yield). 

10 

lH N.M.R. (300 MHz, CDC1 3 ) S ppm: 1.45 (t, 3H}; 4.49 (q, 
. 

2H) i 7. 21 ( s I 1H) ; 8. 48 ( d I 1H); 8. 58 ( d, 1H) . 

2B Ethyl 8-nitro-4-oxo-4H-benzopyran-2-carboxylate 

A mixture of ethyl 6-bromo-8-nitro-4-oxo-4H-1-

benzopyran-2-carboxylate (5.0 g, 14. 6 mmol), 10% 

palladium-on-charcoal ( O. 541 g), formic acid ( 7. 90 ml) 

and N,N-dimethylformamide (42 ml) was stirred .at 14s·c 
for 5. 7 5 h under inert atmosphere. After this time the. 

mixture was left tq cool and the catalyst was removed by 

15 filtration, washing it with N ,N-dimethylformamide. The 

resulting filtrate was evaporated to dryness and the 

obtained residue was purified by chromatography through 

a silica gel column. Eluting with hexane:chloroform, 

85:15, 2.109 g of ~he title product were recovered (55% 

20 

25 

yield). 

lu N .M.·R. 

2H); 7.21· 

(dd, 1H) •. 

(300 

(s, 

MHz, 

1H}; 

CDC1 3 ) 6 l?Pm~ 1.46 (t, 3H); 4.50 (q, 

7. 61 ( t, lH) i 8. 41 ( dd I 1H); 8. 49 

2C 8-JUtro-4-oxo-48-1-berizopyran-2-c:arboxamide 

Gas ammonia was bubbled for 30 minutes in a 

solution of . ethyl 8-nitro-4-oxo-4H-benzopyran-2-

carboxylate ( 2 .109 g, 8. 02 mmol) in anhydrous ethanol 

( 50 ml) and anhydrous tetrahydrofuran ( 50 ml) . After 

that the mixture was evaporated to dryness and the 

30 resulting solid residue was suspended in concentrated 

hydrochloric acid (20 ml) stirring at room temperatur-e 

·' 
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for 4 h. Then the mixture was diluted with water, the 

solid was recovered by filtration, washed repeatedly 

with water and dried under vacuum on phosphorous 

pentoxyde, to obtain 1.515 g of the title produ_ct (81% 

yield). 

1 H N • M • R • ( 3 0 0 MHz , DMSO ) 5 ppm: 7 • 01 ( s , 1H ) ; 7 • 7 5 ( t , 

1H); 8.01 (broads, lH); 8.37 (broads, 1H); 8.43 (dd, 

lH).; 8.61 (dd, lH). 

2D 8-Nitro-4-oxo-4H-1-benzopyran-2-carbonitrile 

Phosphorous oxychlor ide ( 2 • 8 6 ml) was added very 

slowly at o•c to dry N,N-dimethylformamide (40 ml) and 

the mixture was left under stirring at room temperature 

for 35 minutes. After that a solution of S~ni tro-4-oxo-

4H-1-benzopyran-2-carboxamide {1.515 g, 6.47 mmol) in 

15 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· 

20 solvents under reduced pressure, a residue was obtained 

which was purified by chromatography through a silica 

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

of the title product were recovered (78% yield). 

1H N. M. R. ( 300 MHz, DMSO) B ppm: 7. 01 ( s, 1H); 7. 70 ( t, 

25 1H}; 8.38 (dd, lH); 8.56 (dd, lH). 

2E 8".'"Nitro-4-oxo-2-( 5-lH-te·trazolyl )-4H-1-benzopyra:i 

A mixture of 8-nitro-4-oxo-4H-1-benzopyran-2-

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

g, 25. 3 mmol), ammonium chloride ( 1. 349 g, 25. 3 mmol) 

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

stirring at 1oo•c for 1.25 h. After that the mixture was 

... 
. -. 

...... ,;;. 
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cooled at room temperatu~e and ... poured onto a 1M 

hydrochloric acid solution (50 ml) recovering the formed 

precipitat• by filtration. The resulting solid was 

suspended in concentrated hydrochloric acid (12 ml) 

5 stirring at room temperature for 2. 5 h. After this time 

the acid mixture was diluted ·with water ( 50 ml}· and 
. 

extr~cted ~ith ethyl acetate (4x30 ml}. The organic 

phase was dried and the solvent was evaporated off under 

reduced pressure, thereby obtaining 0.896 g of the title 

10 product (69% yield). 

1H N.M.R. (300 MHz, DMSO} s ppm: 7.21 {s, lH); 7.73 {t, 

lH); 8.41 {dd, lH); 8.55 (e1, 1H). 

2F 8-AD\ino-_4-oxo-2-C5-1H-tetrazolyll-4H-1-benzopvran 

Following the process described in example 1 (point 

15 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% 

palladium-on.-charcoal ( 91 ·mg) in a mixture of methanol 

(·65 ml), chloroform (20 ml} and concentrated 

hydrochloric acid ( 2 ml)., the title compound was 

20 prepared as its corresponding hydrochloride { quanti ta­

ti ve yield)_. 
1 . 

H N.M.R. (300 MHz, CD30D) s ppm: 7.25 {s, lH); 7.62 {t, 

'1H); 7.94 (d, lH); 8.14 (d, 1H). 

2G N-[4-0xo-2-( lH-5-tetrazolyl l-4H-1-benzppyran-8-yll-2-

25 (benz~loxymethyllchromane-6-carhoxamide 

Following the process described in example 1 (point 

K) , .. starting from 2- ( benzyloxymethyl )-6-chromanecar­

boxylic acid and 8-amino-4-oxo-2-( 5-1H-tetrazolyl )-4H-1-

benzopyran, the title compound was prepared as a white 

!O · solid with melting point 214-216•c, which was purified 

by crystallization in methanol (57% yield). 

·' 
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lH N.M.R. (300 MHz, CD30D/CDC1 3 mixtures) 6 

(m, lH); 2.12 (m, lH); 2.85 (m, 2H); 3.62 (dd, 

(dd, 1H); 4.23 (m, lH); 4.58 (s, 2H); 6.89 (d, 

( s, 1H) i 7. 20-7. 34 (SC, SH); 7. 44 ( t I 1H); 

ppm: 

lH); 

1H); 

7.72 

1.82 

3.67 

7.18 

(dd, 

2H); 7.87 (dd, lH); 8.59 (dd, lH); 8.80 (broads, 1H). 

Example 3: 8-£2-C3-Phenylpropyllchromane-6-carboxamjdol-

4-oxo-4H-1-benzopyran-2-carboxylic acid 

3A 2-Chromanemethyl trif luoromethanesulfonate 

A mixture of 2-chromanemethanol (0.765 g, 4.67 

1 O mmo l_) and pyridine ( 1 • O 5 ml ) in dry di chlorornethane ( 2 5 

ml) at o•c and under inert atmosphere was added with 

trifluoromethanesulfonic anhydride (1.10 ml, 6.53 mmol) 

and the mixture was ·1eft under stirring for 18 h at o•c, 

then it was dilut~d with dichloromethane (20 ml), added 

15 with water (25 ml) and the aqueous phase was extracted 

with dichloromethane ( 3x20 ml) . The combined organic 

phases were washed successively with·lN HCl, 5% NaHco 3 

and a NaCl saturated solution. After drying and removing 

the solvents, a residue was obtained which was purified 

20 
' . 

by chromatography through a silica gel column, eluting 

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

obtaining 1.381 g of the title compound (82% yield). 

la N • M • R • ( 3 o o MHz , CDC i 3 ) 6 ppm : 1 • 9 o (m , lH ) ; 2 • o 5 { m, 

1H); 2.82 (m, lH); 2.93 (m, 1H); 4.33 (rn, 1H); 4.64 (d, 

2 5 2H ) ; 6 • 8 6 • ( m, 2H ) ; 7 • 0 7 ( m, 2H ) • 

3B 2-(3-Phenylpropyl)ehromane 

A suspension of magnesium ( O. 304 g, 12. 6 mmol} in 

dry tetrahydrofuran ( S ml) with a iodine crystal was 

added drop by drop and under inert atmosphere with a 

30 solution of 2.:_bromoethylbenzene {1.72 ml, 12.6 mmol) in 

dry tetrahydrofuran (12 ml). The reaction, started 

~. 

":.t·.· 

.• ;i.; 
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left :at room 

temperature for 2.5 h. After that a solution of 

cuBr. (CH3 )2 s (163 mg, 0. 79 mmol) in tetrahydrofuran (2 

ml) and a· solution of 2:...chromanemethyl 

trif luoromethanesulfonate ( 1. 381 g, 4. 67 mmol) in 

tetrahydrofuran ( 5 ml) were added successively at O •c 

and the mixture was left under stirring at o•c for 2.5 

h. After this time, the mixture was poured slowly onto. a 

mixture of dichloromethane (25 ml) and an ammonium 

10 chloride saturated aqueous solution ( 20 ml}. The phases 

were separated and the aqueous phase was extracted with 
, 

dichloromethane (4x25 ml). The combined ·organic extracts 

were dried and the solvent was evaporated off under 

reduced pressure, to obtain a crude which was purified 

15 by chromatography through a silica gel column, eluting 

with hexane:dichloromethane, 9:1, to recover 0.990 g of 

the title product (85% .yield). 

1H N. M. R. ( 300 MHz, CDCl.3) s ppm: 1. 60-2. 00 {SC, 6H) i 

2.67 (t, 2H); 2.70-2.88 (sc, 2H); 3.98 (rn, lH}; 6.80 (rn, 

2 O 2H) ; 7 • O 3 ( m, 2H} ; 7 . 1 7-7 . 2 8 ( sc, SH) • 

25 

3C 2-(3-Phenylpropyl)-6-chromanecarbaldehyde 

Following the process described in example 1 (point 

E), starting from 2..;. ( 3-phenylpropyl) chromane ,· the title 

compound. was prepared (66% yield}. 
1 . 

H N.M.R. (300 MHz, CDC1 3 ) 5 ppm: 1.60-2.00 (sc, 6H); 

2. 68 ( t, 2H) ; 2. 8.2 ( rn, 2H) ; 4. 08 ( m, lH) ; 6. 88 ( d, . 1H) ; 

7.18 (m, 3H); 7.26 (m, 2H); 7.60 (m, 2H); 9.81 (s, lH). 

3D 2-C3-Phenylpropyll-6-chromanecarboxylic acid 

Following the process described in example 1 (point 

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

hyde, the.title compound was prepared (66% yield}. 

·" 
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lH N.M.R. (300 MHz, CDC1 3 ) 6 ppm: 1.70-2.10 (sc, 6H); 

2.73 (t, 2H); 2.88 (m, ·2H); 4.12 (m, lH); 6.87 ·(d, 18); 

7.20 (m, 3H); 7.31 (m, 28); 7.88 (m, 2H). 

3B N-(3-Acetyl-2-hydroxyphenyll-2-(3-phenylpropyll 

chromane-6-carboxamide 

Following the process described in example 1 (point 

K), starting from 2-( 3-phenylpropyl }-6-chromanecarboxy- · 

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

compound was prepared (45% ·yield).· 

10 1H N.M.R. (300 MHz; CDC1 3 ) S ppm: 1.65-2.10 (sc, 6H); 

2.70 (s, 3H); 2.73 (m, 2H); 2.88 (m, 2H); 4.10 C-m, 1H}; 

6.89 (d, 1H); 6.99 (t, lH}; 7.20-7.35 (sc, SH); 7.51 (d, 

18); 7.68 (m, 2H); 8.58 {broads, 1H); 8.79 (d, lH); 

13.01 (s, lH). 

15 3F Ethyl 8-(2-(3-phenylpropyl)chromane-6-carboxamidol-4-

oxo-48-1-benzopyran-2-Carboxylate 

Following the process described in examplel (point 

A), starting from N-( 3-acetyl-2-hydroxyphenyl )-2-( 3-

phenylpropyl) chromane-6-carboxamide and diethyl oxalate, 

20 the title compound was prepared, which was purified by 

chromatography through a silica gel column, eluting with 

chloroform (47% yield). 

lH N.M.R. (300 MHz, CDC13 ) S ppm: 1.48 (t, 3H); 1.65-

2.10 (sc, 6H); 2.71 (t, 2H); 2.89 (m, 2H); 4.10 (m, lH); 

25 4.50 (q, 2H); 6.90 (d, lH); 7.17 {s, 1H); 7.20-7.35 (sc, 

5H); 7.48 (t, lH); 7.70 (dd, 1H); 7.79 (d, 1H}; 7.88 

(dd, lH); 8.74 {s, lH); 8.93 (dd, 1H). 

3H. 8-f2-l3-Phenylpropyl)chromane-6-carhoxamidol-4-oxo-

4H-1-benzopyran-2-cart?oxylic acid 

30 Following the process described in example 1 ·(·point 

M), starting from ethyl 8-(2-(3-phenylpropyl}chromane-6-
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carboxamidol-4-oxo-4H-1-benzopyran-2-carboxylate, the 

title compound was prepared as a white solid with 

melting point 325-326•c (80% yield). 

1H N.M.R. (300 MHz, CD 30D/CDC1 3 mixtures) 6 ppm: 1.65-

5 2.10 (sc, 6H}; 2.73 {t, 2H); 2.90 (m, 2H); 4.10 (m, lH.); 

6.89 (d, 1H); 7.09 (s, 1H); 7.20-7.35 (sc, SH); 7.47 {t, . 
lH) ; 7 . 7 7 ( m, 2H) ; 7 . 9 2 ( dd; 1H) ; . 8 • 5 6 ( dd, lH} • 

Example 4: N-[4-0xo--2-( lH-5-tetrazolyl l-4H-l-ben·zopyran-

8-yll-2-{ 3-phenylpropyl lchro~ane-6-carboxamide 

10 Following the process described in example 2 (point 

K) , starting from 2- ( 3-phenylpropyl )-6-chromanecarboxy­

lic acid and 8-amino-4~oxo-2-{5-1H-tetrazolyl)-4H-1-

benzopyran, the title compound was prepared as a white 

solid which decomposes at temperatures higher than 37o•c 

15 and which was purified by crystallization in methanol 

(65% yield). 

lH N.M.R. (300 MHz, CD 30D/CDC1 3 mixtures) S ppm: 1.65-

2.10 (Sc, 6H); 2.71 {t, 2H.); 2.90 (m, 2H); 4.11 (m, lH); 

6.89 (d, lH); 7.15-7.35 (sc, 6H); 7.49 {t, 1H); 7.79 (rn, 

20 2H) i 7. 9 5 ( d I lH); 8. 6 0 ( d I 1H) • 

25. 

Example 5: 8-[2-!Benzyloxymethyl}benzofuran-5-carboxami­

dol-4-oxo-4H-1-benzopyran-2-carhoxvlic acid 

SA £4-Bromo-2-formyllphenyloxyacetonitril~ 

A mixture of 5-bromosalicylaldehyde (5 g, 24.8 

mmol), potassium carbonate {3.78 g, 26.8 mmol) and N,N­

dimethylformamide (70 ml) was added with a solution of 

chloroacetonitrile (1.87 g, 24.8 mmol} in 

N,N-dimetbylformamide (10 ml}, then with a catalytic 

amount of potassium iodide. The resulting mixture was 

30 left under stirring 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 combined organic phases were dried and 

the sol vents were removed ·.under reduced pressure, to 

obtain 5.126 g of the title compound (98% yield). 

1H N.M.R. (300 MHz, CDC1 3 ) 6 ppm: 4.93 (s, 2H); 7 .01 (d, 

lH} i 7 . 7 3 ( dd I 1H } ; 8 .; 0 0 ( d I lH} • 

SB 5-Bromo-2-benzofurancarboxylic acid 

A mixture of ( 4-bromo-2-formyl )phenyloxy·-acetoni­

trile ( 5 .11 g, 21. 3 mmol), potassium hydroxide ( 6. 0. g) 

and absolute ethanol (250 ml) was refluxed for 24: h;, 

10 after that was diluted with water ( 75 ml) and acidified 

with lM hydrochloric acid. The volatiles were evaporated 

off under reduced pressure and the resulting aqueous 

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

combined organic phases were dried and the solvent was 

15 evaporated off under reduced pressure, to obtain ·the 

title compound as a yeliow solid with melting point 249-

20 

2s2·c (98% yield). 

la N .M. R. ( 300 MHz, cn3001cnc13 mixtures) 6 ppm: 7. 50 

( m, 3H) ; 7. 80 ( s, lH) • 

' . SC Ethyl 5-bromo-2-benzofurancarboxylate 

A solution of 5-bromo-2-benzofurancarboxylic acid 

( 5. 01 g, ·· 20. 8 mmol) in absolute ethanol ( 150 ml) was 

added with concentrated sulfuric acid (15 ml) and the 

mixture was refluxed under stirring for 2 h. After this 

25 time, the ·volatiles were evaporated off under reduced 

pressure and the resulting residue was neutralized with 

·a sodium bicarbonate saturated solution and extracted 

with ethyl ether .· ( 4x100 ml) . The mixture was dried and 

the solvent was evaporated off under reduced pressure, 

30 .. to ·obtain 5 .19 g of the title compound as a white .solid 

with melting point 58-6o•c (9~% yield). 

~--. 
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1H N.M.R. (300 MHz, CDC13 ) 6 ppm: 1.34 (t, 3H); 4.35 (q, 

2H); 7.39 (m, 38); 7.71 (d, 1H). 

SD f 5-Bromo-2-benzofuranyllmethanol 

A solution of ethyl 5-bromo-2-benzofurancarboxylate 

s (2.20 g, 8.19 mmol} in tetrahydrofuran (75 ml) was added 

with sodium borohydride (1.24 g) and some drops of . 
water. The mixture was refluxed under stirring for 18 h 

and, after that, was adde.d with some drops of 

concentrated HCl. The volatiles were evaporated off and 

10 the resulting residue was diluted with water and 

extracted with ethyl ether ( 3x7 5 ml) . After drying and 
, 

evaporating off the solvent under reduced pressure, a 

crude was obtained which was purified by chromatography 

through a silica gel column, eluting with petroleum 

15 ether: chloroform, 60: 40. 1.19 g of the title product 

were recovered as a white solid with melting point 101-

103•c (64% yield). 

lH N.M.R. (300 MHz, CDCl3) 6 ppm: 2.10 (broads, 1H); 

4 • 7 6 ( s , 2H} ; 6 • 6 O ( s , 1H} ; 7 • 3 3 ( m, 2H) ; 7 • 6 6 ( s, 1H) • 

20 SE 2-CHydroxymethvllbenzofuran-5-carbonitrile 

A solution of 5-bromo-2-benzofuranylmethanol ( l.19 

g, 5~24 mmol), copper (I) cyanide (0.470 g, 5.25 mmol} 

and N-methylpyrrolidinone ( 15 ml) was left under 

stirring at 2oo·c for 3.5 h, then was poured onto a 

25 solution of ethylenediamine (6 g} in water (80 ml} and 

extracted with ethyl acetate (3x75 ml). The organic 

phase was dried and the solvents were evaporated off 

under reduced pressure. The resulting crude was purified 

by chromatography through a silica gel column, ·eluting 

30 with n-hexane: ethyl acetate mixtures of increasing 

polarity, thereby obtaining 0.67i g of title product .as 

·" 
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a yellow solid with melting point 113-114•c (74% yield). 

1H N.M.R. (300 MHz, CDC1 3 ) 5 ppm: 4.82 {s~ 2H); 6.74 {s, 

1H ) ; 7 . 5 4 ( m, 2H ) ; 7 • 8 7 ( s ; lH) . 

SF.2-CBenzyloxymethyllbenzofuran-5-carbonitrile 

A dispersion of potassium hydride ( o. 990 g, 5. 04 

mmol) in.20% mineral oil was washed by decantation with 

anhydrous hexane, then was resuspended in anhydrous 

benzene ( 25 ml). This suspension was added at o•c and 

under inert atmosphere with a solution of 2-

10 (hydroxymethyl)benzofuran-5-carbonitrile (0.671 mg, 3.89 

mmol) in benzene (10 ml) stirring at room ·temperature 

for·· 15 min, then with benzyl bromide {0.825 ml) and a 

catalytic amount of tetrabutylammonium iodide. The 

mixture was left under stirring at room temperature for 

15 4 h, then added with water ( 50 ml) and extracted with 

ethyl acetate ( 4x50 ml) . The organic phase was dried and 

the solvent removed, to obtain ·a crude which was 

purified by chromatography through a silica gel column, 

eluting with n-hexane:ethyl acetate mixtures of 

' 
20 increasing polari.ty, thereby recovering 1. 087 g of the 

title compound as a yellowish oil (82% yield}. 

lH N.M.R. (300 MHz, CDC1 3 ) 5 ppm: 4.54 (s, 2H); 4.55 (s, 

2H); 6.66 (s, lH); 7.28 (m, - SH); 7.45 (s, 2H); 7.79 (s, 

1H}. 

25 5G 2-CBenzyloxymethyllbenzofuran-5-carboxylic acid 

A solution of 2-( benzyloxymethyl )benzofuran-5-car­

bonitrile (1.087 g, 4.13 rnmol} in ethanol (150 ml) was 

added with 35% NaOH ( 55 ml) and refluxed under stirring 

for 3 h. After that the mixture was acidified with lM 

30 HCl, the volatiles 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 the title 

compound as a white solid with melting point 129-132•c 

(quantitative yield). 

5 lH N.H.R. (300 MHz_, CDC1 3 ) 6 ppm: 4.67 (s, 4H); 6.81 (s, 

lH); 7.40 {m, SH); 7.56 (d, lH); 8.12 (d, 1H); 8.41 {s, 

lH). 

10 

15 

20 

SH_ N-(3-Acetyl-2-hydroxyphenyll..:.2-Cbenzyloxymethyllben­

zofuran~5-carboxamide 

Following the process described in example 1 (point 

K) I starting from 2-(benzyloxymethyl)benzofuran-5-

carboxylic acid and 3-amino-2-hydroxyacetophenone, the 

title compound was prepared as a yellowish solid with 

melting point 92-94•c, which was purified by 

chromatography through a silica gel column ( 98% yield) . 

lH N.H.R. (300 MHz, CDC1 3 ) 5 ppm: 2.58 ( s, 3H); 4.60 (s, 

4H); 6.74 ( d I lH); 6.91 (t, lH); 7.34 (m, SH); 7.41 (d, 

lH}; 7.51 ( d, 1H); 7.82 ( d' lH); 8.10 (d, lH); 8.63 ( s' 

lH}; 8. 7 3 ( d, 1H} . 

SI 8-[2-CBenzyloxymethyllbenzofuran-5-carboxaoiidol-4-

oxo-4H-1-benzopyran-2-carboxyljc acid 

Following the process described in example 1 ·(point 

A), starting from N-( 3-acetyl-2-hydrox.yphenyl )-2-(ben­

zyloxymethyl }benzofuran-5-carboxamide and diethyl oxa-

25 late, ethyl 8-[2-(benzyloxymethyl)benzofuran-5-carboxa­

mido ]-4-oxo-4H-1-_benzopyran-2-carboxylate was prepared 

which was subsequently hydrolysed according to the· 

process described in. example 1 . (point M) to yield the 

title compound as a white solid with melting point 215-

30 21a·c {65% global yield}. 

lH N.M.R. (300 MHz, DMSO) 6 ppm: 4.61 (s, 2H)i 4.72 (s, 

·' 
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2H); 6.97 (s, lH); 7.11 (s, lH); 7.38 (m, SH); 7.57 (t, · 

lH); 7.76 (d, 1H); 7.93 (d, lH); 8.02 (d, lH); 8.09 (d, 

1H); 8. 38 (s, lH) . 

Example 6; 8-C2-Benzyloxymethyl-2.3-dihydrobenzofuran-5-
. . ~ 

carboxamjdol-4-oxo-4H-1-benzopyran-2-carboxylic acid 

~A Ethyl 4-allyloxybenzoate 

A mixture of ethyl 4-hydroxybenzoate (10.0 g, 60.2 

mmol) and potassium carbonate ( 8. 32 g, 60. 2 mmol) in 

acetone (50 ml) ~as added with ailyl bromide (7.22 ml, 

10 66 .. 2 mmol) and the mixture was refluxed for 18 h. After 

that potassium carbonate was filtered off and the 

sol vent was evapora·ted under reduced pressure, thereby 

obtaining 12. 3 g of a crude containing only the title. 

compound (99% yield). 

15 1H N.M.R. (300 MHz, CDC~3) 6 ppm: 1.36 (t, 3H); 4.32 (q, 

2H) ; 4. 54 . ( d I 2H); 5. 28 ( dd I 1H); 5. 40 ( dd, 1H b 6. 03 

( m, lH); 6. 90 ( d ~ 2H); 7. 98 ( d, 2H) • 

6:S Bthyl 3-'allyl-4-hydroxybenzoate:: 

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

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

stirring at 2oo•c for 48 h, then diluted with ethyl 

acetate (150 ml) and washed with lM HCl. After drying 

and evaporating off the solvent, a crude was obtained 

which was purified by chromatography through a silica 

25 gel column, eluting with n-hexane: ethyl acetate, 95: 5, 

thereby recovering 6. 85 g of the title com~ound { 69% 

yield). 

1H N.M.R. (300 MHz, CDC13 ) 6 ppm: 1.37 (t, .3H); 3.45 (d, 

2H); 4.35 (q, 2H); 5.14 (a, 2H); 6.()2 (m, lH); 6.89 (d, 

30 lH); 7.81 (dd, lH}; 7.83 (s, 1H). 

6C Ethyl 2-bydroxymetbyl-2.3-dihydrobenzofuran-.5-carbo;... 

.. 

-- . ......... 



WO 97/34885 ,~ PCT/EP97/0l418 . . 

67 
xylate 

A solution of ethyl 3-allyl-4-hydroxybenzoate (6.74 

g, 32. 7 mmol) in chloroform (105 ml) was added with 

meta-chloroperbenzoic acid ( 11. 40 g I 66 .1 mmol) and the 

5 .mixture was refluxed under stirring for 4 h. Afterwa)':'ds, 

the solvent was. evaporated, the crude was redissolved in 

ethyl acetate and washed with a 1M NaOH solution. After 

drying and removing the sol vent, a crude was obtained 

which was purified by chromatography through a silica 

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

to recover 5.95 g of the title compound (82% yield). 
la· I N.M.R. (300 MHz, CDC1 3 ) S ppm: 1.35 (t, 3H); 3.02 

{dd, lH); 3.20 (dd, lH); 3;. 74 (dd, lH); 3.84 (dd, 1H); 

4. 2 9 ( q, 2H) ; 4 • 9 5 ( m, 1H} ; .6 • 6 9 ( d, lH) ; 7 . 7 8 ( s, lH) ; 

15 7.79 {d, 1H}. 

6D Ethyl 2-benzyloxymethyl-2.3-dihydrobenzofuran""'.2-car­

boxylate. 

Following the process described in example 1 (point 

D), starting from ethyl · 2-hydroxymethyl-2, 3-dihydroben-

20 zofuran-5-carboxylate and benzyl bromide, the title 

co~pound was prepared, which was . purified by chroma­

tography through a silica g~l column, eluting with n­

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

25 

30 

la N.M.R. (300 MHz,. CDC1 3.) s ppm: 1.32 ( t I 3H); 2.93 

(dd, lH); 3.13 (dd, 1H); 3.55 {dd., lH); 3.59 (dd, 1H); · 

4.27 (q, 2H); 4. 5.1 (dd, 2H}; 4.94 (m, lH); 6.75 (d, lH) i . 

7.19-7.27 (sc, 5H); 7.78 (s, 1H) i 7.85 (dd, lH). 

6E 2-Benzyloxymethyl-2.3-dihydrobenzofuran-2-carboxylic 

A solution· of ethyl 2"'.'.'benzyloxymethyl-2, 3-dihydro­

benzofuran-2-carboxylate (1.62 g, 5.47 mmol) in methanol 



5 

W097/3488S PCT/EP97/01418 

68 
~c 70 ml l was added .with a solution of lM lithium 

hydroxide ( 54. 7 ml). The mixture ·was refluxed under 

~tirring for 3 h, after that was neutralized ~ith 1M HCl 

and methanol was evaporated off under reduced pi;essure. 

The resulting crude was suspended in water (20 ml) and 

extracted with ethyl acetate ( 4x2·s ml). The organic 

phase was dried and the solvent was ~vaporated off under 

reduced pressure, to obtain 1.436 g of the title 

compound, which was purified by crystallization in 

10 methanol (97% yield). 

15 

20 

25 

30 

lH N.M.R. (300 MHz, CDC1 3 } S ppm: 3.02 (dd, lH); 3.26 

(dd, 1H}; 3.65 (dd, lH); 3.68 (dd, 1H); 4.60 (dd, 2H}; 

5.05 (rn, 1H); 6.82 (d, lH); 7.22-7.33 (sc, SH); 7.90 (s, 

lH) ; 7 . 94 { d I lH} . 

6F N-C3-Acetyl-2-hydroxyphenyll-2-benZyloxymethyl-2.3-

dibydrobenzpfuran-5-carboxamide 

Following the process described in example 1 (point 

K), starting from 2-benzyloxymethyl-2, 3-dihydrobenzofu­

ran-2-carboxylic acid and 3-amino-2-hydroxyacetophenone, 
' the title compound was prepared as a yellowish SC> lid 

with melting point 103 ... 1os·c and purified by 

chromatography through a silica gel column { 7 4% yield). 

la N.M.R. (300 MHz, CDC1 3 ) 6 ppm: 2.64 ( s, 3H); 3.06 

(dd, lH); 3.31 (dd, lH); 3.66 (dd, lH); 3.70 {dd, lH); . 
4.f1 (dd, 2H); 5.06 (m, 1H); 6.86 ( d, 1H); 6.85 (t, lH); 

~ 

7.26-7.34 (sc, SH); 7.46 (d ,. lH); 7.72 ( d' 1H); 7.74 (SI 

lH); 8~53 (s, lH); 8.74 (d, lH}, 12 .. 96 (s, 1H). 

6G Ethyl 8-C 2-benzyloxymethyl-2. 3-dihydrobenzofuran-5-. 

caiboxamidol-4-oxo-4H,:_l-benzopyran-2-carboxylate 

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 and 

diethyl oxalate, the title compound was prepared as a 

yellow solid with melting ·point 166-168•c and purified 

by crystallization in ethanol ( 73% yield). 

lH N.M.R. (300 MHz, CDC1 3 } s ppm: 1.47 (t, 3H); 3.12 

(dd, 1H); 3.36 (dd, 1H); 3.70 (dd, 1H); 3.73 {dd, lH); 

4.50 ( q, 2H}; 4.63 (dd, 2H); 5.11 (m, lH)'; 6.91 (d, lH); 

7.15 ( s, 1H); 7.30-7.38· (sc, SH); 7.47 ( t, 1H); 7.79 ( d, 

lH}; 7.87 (s, lH); 7.88 (d, 1H); 8.73 {s, 1H}; 8.92 (d, 

lH). 

6H 8-C2-Benzyloxymethyl-2.3-dihydrobenzofuran-5-carboxa­

mido}-4-oxo-4H-l-benzopyran-2~carboxylic 'acid 

Following the process described in example 1 (point 

M), starting from ethyl 8-(2-benzyloxymethyl-2,3-

15 dihydrobenzofuran-5-carboxa~ido}-4-oxo-4H-1-benzopyran-

20 

2-carboxylate, the title compound was prepared as a 

yellow solid with melting point 184-188·c (60% yield). 

la N.M.R. (300 MHz, CD 30D/CDC1 3 mixtures} s ppm: 3.12 

(dd, lH); 3.36 (dd, lH); 3.70 (dd, lH); 3.73 (dd, lH); 

4.63 (s, 2H); 5.11 (m, 1H); 6.91 (d, lH); 7.10 (s, 1H}; 

7.30-J.38 {sc, 5H); 7.49 (t, 1li); 7.82 .(d, 1H); 7.85 (s, 

lH} ; 7 • 9 0 . ( dd I 1H) ; 8 • 7 3 ( dd , 1H ) • 
' Example 7: N-[4-0xo-2-(lH-5-tetrazolyll-4~-l-benzopyrart-

8-yll-2-bepzyloxvmethyl-2.3-dihydrobenzofu:r;an-5-carboxa-

7A N-C4-0xo-2-carbamoyl-4H=l-benzopyran-8,...yll-2-benzyl­

oxymethyl-2. 3-dihydrobenz6furan-5-carboxamide 

In a solution of ethyl 8-{ 2-benzyloxymethyl-2, 3.;.. 

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

30 . 2-carboxylate ( 528 mg, . 1. 06 minol) in methanol ( 25 ml) 

and anhydrous tetrahydrofuran ( 25 ml), ammonia gas wa·s 

. .. 
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bubbled for 30 minutes.. After evaporation to dryness, 

the resulting solid residue was dissolved in a 

tetrahydrofuran: methanol 1: 1 mixture ( 15 .. ml) and added 

with concentrated HCl (0.5 ml). The mixture was refluxed 

.5 under stirring for 1.5 h, then the solvents were 

evaporated off under reduced pressure. The resulting 

crude was suspended in water and the insoluble solid was 

recovered by. filtration, washed repeatedly with water 

and dried und~r vacuum on phosphorous pentoxyde, thereby 

10 obtaining 527 mg of the title compound (quantitative 

yield). 

1H N. M. R. ( 300 MHz, DMSO) 6 ppm: 3. 08 ( dd, lH); 3. 36 

(dd, lH); 3.70 (m, 2H}; 4.57 {s, 2H); 5.12 (m, 1H}; 6-.84 

(s, 1H); 6.92 {d, lH);. 'J.-2&-1·.38 (sc, SH); 7.53 (t, lH); 

15 7.83-7.89 (SC~ 4H); 8.24 (broads, lH); 8.32 (d, lH); 

8.65 (broads, lH) . 

. 7B N-[ 4-0xo-2~cyano-4H-l~benzopyran-8-yl 1-2-benzyloxyme­

thyl-2. a-dihydrobenzofuran-5-carboxamide 

Following the process described in example 2 (point 
' 20 D}, starting ·from N-[4-o;>to-2-carbamoyl-4H-1-benzopyran-

25 

30. 

8-yl]-2-benzyloxymethyl-2 ,3-dihydrobenzofuran-5-carboxa­

mide / the title compound was prepared, which was pu­

rified by chromatography through a silica gel column, 

eluting with petroleum ether:chloroform mixtures of 

increasing polarity ( 561 yield}. 

lH N.M.R. (300 MHz, CDC1 3 ) 6 ppm: 3.12 (µd, 1H); 3.35 

(dd, 1H); 3.71 (m, 2H); 4.64 (dd, 2H); 5.10 (m, lH); 

6. 8.5 (s, 1H); 6.92 (d, lH); 7.28-7.35 (SC, SH); 7.50 (t, 

lH); 7.73 {d, lH); 7.77 (s, 1H); 7.88 (dd, lH); 8.30 ( s, 

lH) i. 8.83 (d, ·1H). 

7C N-T4-0xo-2- ( lH-5-tetrazolyl l-4H-:l-bepz6pyran-8-yl 1-2-

.. ,. . 
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.benzyloxymethyl-2.3-dihydrobenzofuran-5-carbOxam~de 

A mixture of N-[ 4-oxo-2-cyano-4H-1-benzopyran-8-

yl ]-2-benzyloxymethyl-2, 3-dihydrobenzofuran-5-carboxami­

de ( 300 mg, 0. 66 mmol), sodium azide { 129 mg, 1. 99 

. S mmol), ammonium chloride {107 mg, 1.99 mmol) and dry 

N,N-dimethylformamide (10 ml) was left under stirring at . 
1oo·c for 1.25 h. After that the mixture, cooled at room 

temperature, was poured onto a lM hydrochloric acid 

solution { 10 ml), recovering by filtration the formed 

10 precipitate, thereby obtaining 111 mg of the title 

compound as a white solid with melting point 200-202•c, 
, . . 

which was purified by crystallization in 

methanol:dichloromethane mixtures (68% yield). 

lH N.M.R. (300 MHz, DM$0). S ppm: 3.09 (dd, 1H}; 3.37 

15 (dd, lH); 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, SH}; 7.57 (t, lH}; 

7.87-7.95 (m, 3H); S.25 .Cdd, 1H); 10.00 {s, lH). 

Example 8: 8-f2-(3-Phenylpropyll-2.3-dihydrobenzofuran-

5-carboxamidol-4-oxo-4H-1-benzopyran-2-carboxylic acid 
········-·-·······- .... 

20 BA Ethyl 2-trifluorometbanesulfonyloxymethyl-2.3-dihy-

25 

drobenzofuran-5-carboxylate 

Following the proc~ss described in example 3 (point 

A), starting from ethyl . 2-hydroxymethyl:...2, 3-dihydroben­

zofuran-5-carboxylate, the ·title compound was prepared 

{ 88% yield). 

1H N.M.R. (300 MHz, CDC1 3 ) 6 ppm: 1.38 (t, · 3H); 3.07 

(dd, lH}; 3.44 (dd, lH}; 4.34 (.q, 2H); 4.60 (dd, lH); 

4.67 (dd, lH); 5.17 .(m, lH); 6.84 (d, 1H); 7.90 (s, lH); 

7 « 91 ( d I lH) • 

30 BB Ethyl 2-C 3-phenylpropyl l-2, 3-dihydrobenzofuran-5-car­

boxylate 

·' 
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Following the process·described in·example 3 (point 

B), starting from ethyl 2-trifluoromethanesulfonyloxy­

methyl-2,3-dihydrobenzofuran-5-carboxylate and 2-bromo­

ethylbenzene, the title compound was prepared, wbich was 

5 purified by chromatography through a silica gel column, 

10 

eluting with n-hexane:ethyl acetate, 95:5 ( 7 5% yield). 

1H N.M.R. {300 MHz, CDC1 3 } 6 ppm: 1.31 (t, 3H}; 1.60-

1.83 (m, 4H); 2.60 (t, 2H) I 2.73 (dd, 1H); 3.15 (dd, 

1H); 4.29 ( q I 2H); 4.74 (m, lH); 6.70 (d, lH); 7.10-7.29 

(sc, SH); 7.80 { 5 I lH}; 7.82 ( d I lH). 

BC 2-C3-Phenylpropyll-2.3~dihydrobenzofuran-5-carboxylic 

Following the process described in example 6 (point 

E), starting from ethyl 2-( 3-phenylpropyl )-2, 3-dihydro-

15 benzofuran-5-carboxylate, the title compound was pre­

pared (98% yield). 

lH N.M.R. (300 MHz, CD 30D) 6. ppm: 1.60-1.85 {m, 4H); 

2.62 (t, 2H), 2.76 (dd, 1H); 3.21 (dd, lH); 4.78 (m, 

1H); 6.65 (d, 1H); 7.10-7.29 (Sc, SH}; 7.81 (sc, 2H} • 
• 

20 8D N-(3-Acety1•2_;hydroxyphenyl)-2-C3-phenylpropyl)-2.3-

25 

30 

dihydrobenzofuran~5-carboxamide 

Following the process desc~ibed in example 1 (point 

K), starting from 2-(3-phenylpropyl)-2,3-dihydrobenzofu­

ran-S~carboxylic acid and 3-amino-2-hydroxyacetophenone, . 
the title compound was prepared (60% yield). 

lH N.M.R. (300 MHZ, CDC1 3 ) s ppm: 1.60-1.85 ( m, 4H); 

2.55 ( s' 3H); 2.63 (t, 2H); 2·.so (dd, lH); 3.22 {dd, 

lH); 4.79 ( m, 1H}; 6.71 ( d, 1H); 6.86 (t, lH}; 7.11-7.25 

(SC I. 5H); 7.38 (d, lH); 7.62 (d, lH); 7.64 { s' lH); 8.34 

(s~ lH) ; 8 . 6 6· ( d, 1H). 

BE Ethyl 8-[2-C3-phenylpropyl)-2,3-dihydrobenzofu:can-5;,,. 
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carboxamidol-4-ox0-4H-1-:benzopyran-2-carb9xylate. 

Following the process described in example 1 (point 

A), starting from N- ( 3-acetyl-2-hydroxyphenyl )-2-( 3-

phenylpropyl )-2, 3-dihydrobenzofuran-5-carboxamide and 

5 diethyl oxalate, the title compound was prepared, .which 

was purified by crystallization in hot ethanol (67% 

yield). 

10 

lff N.M.R. (300 MHz, CDC1;3) 6 ppm: 1.45 (t, 3H); 1.70-

1.92 (m, 4H); 2.71 (t, 2H); 2.93 (dd, lH); 3.38 (dd, 

1H); 

lH); 

7.84 

lH). 

.BF 

4.50 (q, 2H); 4.93 {m, lH); 6.85 (d, 1H); 7.16 (s, 

7.18-7.32 (sc, SH); 7.47 (t, lH); 7.77 (dd, lH); 

( s I lH) i 7. 8 7 ( dd I · lH) ; 8 • 71 ( s I 1H) ; 8 • 9 3 ( dd I 

8-(2-(3-:Phenylpropyll-2.3-dihydrobenzofuran-5-carbo-

·., 15 xamidol-4-oxo-4H-1..;benzopyran-2-carboxylic acid 

.. 

Following the process described in example 1 (point 

M), starting from ethyl 8-[2-(3-phenylpropyl)-2,3-di­

hydrobenzofuran-5-carboxamido]-4-oxo-4H-1-benzopyran-2-

carboxylate, the title .. compound w~s. prepared. as a yellow 

20 solid with melting point· 184-185•c, which was purified 

25 

by digestion in methan61 (41% yield). 

1H N.:M.R. {300 MHz, DMSO) 6 ppm: 1.65-1.85 (m, 4H); 2.68 

(t, 2H); 2.91 (dd, lH); 3.38- (dd, 1H); 4.95 (m, lH}; 

6.88 (d, 1H); 6.94 (s, lH); 7.15-7.32 (sc, SH); 7.54 (t, 

lH}; 7.83 .(dd, lH); 7.88 (m, 2H); 8.07 {dd, lH); 10.01 

( s, 1H) • 

Example 9: N-[4-0xo-2-C lH-5-tetrazolyl l-4H-1-benzopyran-

8-yl l-2-C 3-phenylpropyl.)-2. 3-dihydrobenzofuran-5-carbo-

xamide 

30 9A ·N-f4-0xo-2-carbamoyl-4H-1-benzopyran;..8-yll-2-C3-phe­

nylpropyll-2.3-dihydrobenzofuran-5-carboxamide 

·' 
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Following the process· described in example 7 (point 

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

dihydrobenzofuran-S-carboxamido )-4-oxo-4H-1-benzopyran- · 

2-carboxylate, the title compound was prepared ( quan-

5 titative yield). 

1H N.M.R. (300 MHz, DMSO) 6 ppm: 1.65-1.85 (m, 4H); 2.68 

(t, 2H); 2.91 (dd, lH); 3.38 (dd, lH); 4.95 (m, lH); 

6.85 (s, lH); 6.88 (d, 1H}; 7.15-7.32 (sc, SH); 7.55 (t, 

1H); 7.82-7.95 (m, 3H); 8.24 (broads, 1H); 8.30 (d, 

10 lH); 8.75 (broads, 1H). 

9B N-[4-0xo-2-cyano-4H-l-benzopyran-8-yll-2-(3-phenyl".'" 

propyll-2.3-dihydrobenzofuran-5-carboxamide 

Following the process de.scribed in example 2 (point 

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

15 8-yl]-2-(3-phenylpropyl)-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). 

20 lH N.M.R. (300 MHz, CDC1 3 ) 5 ppm: 1.70..:1.95 (m, 4H); 

2.71 (t, 2H); 2.90 (dd, 1H}; 3.34 (dd, lH); 5.00 (m, 

lH}; 6.80 (s, lH); 6.84 (d, lH); 7.15-7.32 (sc, SH); 

7. 48 ( t I lH); 7. 70 ( d, lH); 7. 7 4 ( s, lH) i 7. 86 ( d I 1H); 

8.32 (s, lH); 8.80 (d, 1H) . . 
25 ·. 9C N-f4-0xo-2-ClH-5-tetrazolyll-4H-l-benzopyran-8-yl1-2-

C3-phenylpropvll-2.3-dihvdrobenzofuran~5-carboxamide 

Following-the process described in example 7 (point 

C), starting from N~[4-oxo-2-cyano-4H-1-benzopyran-8-

yl]-2-(3-phenylpropyl)-2,3-dihydrobenzofuran-5-carboxa-

30 mide, the title compound was prepared as a yellowish 

solid with melting point 234-235 •c, w}lich was purified 

.. 
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by crystallization in methanol: dichlorome·thane mixtures 
( 61% yield). 

1H N.M.R. (300 .MHz, DMSO) 6 ppm: 1.65-1.85 (m, 4H); 2.66 
(t, 2H); 2.92 (dd, lH); 3.39 (dd, lH}; 4.96 (In, lH); 
6.90 (d, lH); 7.14 (s, 1H); 7.15-7.32 (sc, 5H}; ·7.56 (t, 
1H); 7.87 (dd, lH); 7.90 (d, lH); 7.92 ( s, lH}; 8.24 
( dd, 1H) ; 9 . 98 ( s , lH) • 

Example 10: 8-C2-Benzylthiomethyl-2.3-dihydtobenzofuran-
5-carboxamidol~4-oxo-4H-1-benzopyran-2-carboxylic acid 
lOA Ethyl 2-benzylthiomethyl-2.3-dihydrobenzofuran-2-
carboxylate 

, A solution of benzylmercaptan (0.992 ml, 8.47 mmol) 
in absolute ethanol ( 10 ml) under inert atmosphere was 
added with a solution of potassium hydroxide ( 0. 712 g, 

15 12. 7 mmol) in absolute. ethanol ( 10 ml). After 15 min. 
under stirring at . room temperature; a solution of ethyl 
trifluoromethanesulfonyloxymethyl-2,3-dihydrobenzofuran-
5-carboxylate (3.00 g, 8.47 mmol) in ethanol (15 ml) was 
added~ ~he resulting mixture was left under stirring at 

20 room temperature for 24 h. After that the volatiles were 
evaporated off under .reduced pressure, the resulting 
residue was partitioned, in a mixture of water ( 50 ml} 
and ethyl acetate ( 50 ml) and the aqueous · phase was 
extracted with ethyl acetate ( 3x40 ml) . The combined 

25 organic phases were dried and the solvent was evaporated 
off under reduce4 pressure, to .· obtain 2. 810 g of the 
title compound as a dark oil (quantitative yield). 
lH N.M.R. (300 MHz,· CDC1 3 ) 6 ppm: 1.34 (t, 3H); 2.68 
( dd, lH) i . 2 . 7 7 ( dd ~ lH) ; 2 • 98 ( dd I 1H) ; 3 . 2 5 ( dd, 1H) ; 

30. 3.78 (s, 2H}; 4.31 (q, 2H); 4.92 (m, 1H); 6.76 (d, lH); 
7.19-7.27 (sc, SH); 7.82 (s, lH); 7.86 (dd, 1H). 
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lOB 2-Benzylthiomet~yl~2.3-dihydrobenzofuran-2-carboxy-

lic acid 

A solution of ethyl 2-benzylthiomethyl-2,3-dihydro­

benzofuran-2-carboxylate (2.70 g, 8.53 mmol) i~ ethanol 

5 (100 ml) was added with a solution of lM 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 pressure. 

The resulting crude was suspended in water ( 30 ml) and 

10 extracted with ethyl acetate (4x30 ml). The organic 

phase was dried and the. solvent was evaporated off under 

reduced pressure, to obtain 2.172 g of the title 

compound as a brown solid with melting point 12s-121•c 

( 85% yield). 

15 1H N.M.R. {300 MHz, CDC1 3 ) s ppm: 2.70 (dd, lH); 2.81 

{dd, lH); 3.02 {dd, lH); 3.32 (dd, lH); 3.79 ( s, 2H); 

4.98 (m, lH); 6.80 (d, lH); 7.20-7.27 (sc, SH); 7.89 ( s, 

lH); 7.97 (d~ 1H). 

lOC N-( 3-Acetyl--2-hydroxyphenyl l-2-berizylthiomethyl-·2. 3 .. :: 
I 

20 dihydrobenzofuran-5-~arboxamide 

25 

Following the process described in example 1 (point 

K), starting from 2-benzylthiomathyl-2,3-dihydrobenzofu­

ran-2-carboxylic acid and 3-amino-2-hydroxyacetophenone, 

the title 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-hexane:ethyl acetate, 90:10 (86% yield). 

lu N.M.R. (300 MHz, CDCl3) s ppm: 2.61 (s, 

(dd, lH); 2.80 (dd, lH); 3.06 (dd, 1H); 3.34 

3H); 

(dd, 

2.68 

1H); 

30 3-.79 (s, 3H); 4.95 (m, lH); 6.83 (d, lH); 6.93 

7.21'.'""7.35 (sc, SH}; ·1.46 (d, lH}; 7.72 (d, 1H}; 

(t, 

7. 7.3 

lH); 

("s I 

. --.,_· 
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lH); 8.53 (s, lH); 8.74 (d, lH). 
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lOD Ethyl 8-C2~benzylthiomethy1~2.3-dihydrobenzofuran-5~ 

carboxamjdol-4-oxo.:..4H-1.;.benzopyran-2;,.,carboxylate 

Following the process described in example 1 (point 

5 A), starting· from N-(3-acetyl-2-hydroxyphenyl)-2-ben­

zylthiomethyl-2,3-dihydrobenzofuran-5-carboxamide and 

diethyl oxalate., the title compound wa
0

s prepared as a 

slightly yellow solid with melting point 175-111•c, 

which was purified by chromatography through a silica 

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

lff N.M.R. (300 MHz, CDCl3} 6 ppm: 1.47 (t, 3H); 2. 72 

(dd, lH)i 2.34 (dd, 1H); 3.09 (dd, lH)'; 3.38 (dd, lH); 

3.80 (s, 3H); 4.49 (q, 2H); 4.99 (m, lH); 6.85 (d1 lH}; 

7 .12 ( s I 1H); 7. 21-7. 35 (SC I SH); 7. 43 ( t I 1H); 7. 76 ( d I 

15 lH); 7.80 (s, 1H); 7.85 (d, 1H); 8.70 (s, lH); 8.·89 (d, 

lH). 

lOE 8-(2-Benzylthiomethyl-2.3-dihydrobenzofuran-5~carbo­

xamido l-4-oxo-4H-1-benzopyran-2-carboxylie acid ... 
. 

Following the process described in example 1 (point 

20 M), starting from ethyl ~-(2-benzylthiomethyl-2,3-dihy­

drobenzofuran-5-carboxamido}-4-oxo-4H-1-ben~opyran-2-

carboxylate, the title compound was prepared as a yellow 

solid with melting point 122-125·~ (81% ~ield}. 

lH N.M.R. (300 MHz, DMSO} s ppm: 2.80 (d, 2H); 3.05 (dd, 

25 1H); 3.20 (dd, 1H); 3.85 (s, 3H); 5.08 (m, lH); 6.91 (s, 

lH); 6.92 (d, 1H}; 7.27 (m, lH); 7.34 (d, 4H}; 7.54 {t, 

lH); 7.86 (d, 1B); 7.88. (d, lH}; 7.90 (s, lH); 8.08 (dd, 

·1H}; 10.04 (s, lH). 

Example 11: 8-:-f2-(4'-F1uorobenzy1oxvmethyll-2.3-dihydro-

30 -·· .beiizofuran-5-carboxamidol-4-oxo-4H-1-benzopyran-2-carbo­

xylic acid 
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llA Ethyl 2-{ 4 '-fluorobenzyloxymethyl )-2 .. 3-dihydrobenzo-

!uran~Z-carboxylate 

Following the process described in example 1 (point 

D), starting from ethyl 2-hydroxymethyl-2, 3-dihydroben-

5 zofuran-5-carboxylate and 4'-fluorobenzyl bromide, the 

title compound was prepared, which was purified by 

chromatography through a silica gel column, eluting with 

n-hexane:ethyl acetate, 95:5 (68% yield). 

1H N.M.R. {300 MHz, CDCl3} 5 ppm: 1.34 (t, 3H); 2.99 

10 (dd, lH);. 3.23 (dd, 1H); 3.62 {dd, lH); 3.68 (dd, 1H); 

4.30 (q, 2H}; 4.52 (dd, 2H}; 5.03 (m; lH); 6.79 (d, lH); 

7 . 0 0 ( t, 2H) ; 7 . 2 6 { dd I 2H) ; 7 . 8 3 .. ( s, iH) ; 7 • 8 7 ( dd, 

lH). 

11B 2-(4'-Fluorobenzyloxyinethyll-2.3-dihydrobenzofuran-

15 2-carboxylic acid 

Following the process described in example 6 (point 

E), starting from. ethyl 2-(4'-fluorobenzyloxymethyl)-

2, 3.,-dihydrobenzofuran-2-carboxylate, the title compound 

was prepared, which was . purified by crystallization in 

20 methanol (94% yield). 

lH N.M.R. (300 MHz, CDC1 3 ) 6 ppm: 3.01 (dd, 1H); 3.27 

(dd, lH); 3.65 (m, 2H); 4.58 . (dd, 2H); 5.05 · (m, lH); 

6.81 (d, lH); 7.00 (t, 2H); 7.27 (dd, 2H); 7.86 (s, lH}; 

7.92 (dd, 1H); 12.20 (broad signal, lH). 

25 llC N.;..(3-Acetyl-2-hydroxyphenyll-2-(4'-fluorobenzyloxy­

methyll-2.3-dihydrohenzofuran-5-carboxamide 

Following the process described in example 1 (point 

K} I starting from 2-{4~-fluorobenzyloxymethyl)-2,3-

dihydrobenzofuran-2-carboxylic acid, the title compound 

30 was prepared which was · purified by chromatography 

through a silica ·gel column_, eluting with ·n-

.. .. 
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hexane:chloroform, 1:1 (81% yield). 

lH N.M.R. {300 MHz, CDCl3 ) 5 ppm: 2.60 {s, 3H) i 3.05 

(dd, 1H) · I. 3.30 (dd, 1H) i 3.65 (m; 2H); 4.58 (dd, 2H) i 

5.05 ( m, 1H) i 6.84 (d, lH); 6.92 (t, 1H) i 7.01 {t, 2H)·; 

7.27 (m, 2H}; 7.43 (d, lH) i 7.71 {d, lH); 7.73 ($I lH);. 

8.51 ( 5 I 1H); 8 .. 71 (d, 1H); 12.96 {$I 1H) . . 
llD Ethyl 8-C 2- l 4' -f luorobenzyloxymethyl l-2. 3-dihydro-

benzofur~n-5-carboxamido l-4-oxo-4H-1-benzopyran-2-carbo­

xylate 

Following the process described in example 1 (point 

A), starting from N-(3-acetyl-2-hydroxyphenyl)-2-(4'-

' fluorobenzyloxymethyl)-2;3-dihydrobenzofuran-S-carboxa-. 
. . 

mide and diethyl oxalate, the title compound was 

prepared, which was purified by chromatography through a 

15 silica gel column, eluting with n-hexane:chloroform, 1:2 

( 53% yield). 

lH N.M.R. (300 MHz, CDC1 3) s ppm: 1.46 (t, 3H); 3.10 

(dd, lH); 3.35 {dd, lH); 3.70 (m, 2H); 4.49 ( q, 2H); 

4.58 (dd, 2H); 5.10 (m, lH); 6 .88 {d, lH); 7.01 {t, 2H); 

20 7.13 (s, lH); 7.30 (m, 2H); 7.44 (t, lH); 7.77 (dd, lH); 

25 

. ·7.83 (s, lH); 7.87 (d, lH); 8.71 (s, lH); 8.90 (d, lH). 

llE 8-(2-C4'-Fluorobenzyloxymethyll-Z.3-dihydrobenzofu­

ran-5-carboxamidol-4-oxo-4H-1-benzopyran~2-carboxylic 

Following the process described in example 1 (point 

M), starting from ethyl 8~[2-(4'-fluorobenzyloxymethyl)-

2,3-dihydrobenzofuran-5-carboxamido)-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 

30 purified by crysta.llization in methanol. 

1H N.M.R. (300 MHz, DMSO) s ppm: 3.10 (dd, lH); 3.37 

, 
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( dd I lH); 3. 68 ( d 1 2H} ;· 4. 56 ( s I 2H); ·s.12 (m, lH); 6.91 

( d , lH} i 6 • 9 5 ( s I 1H ) ; 7 • 1 7 ( t ,. 2H); 7.38 (t, 2H}; 7.54 

(t, 1H); 7.88 (sc, 3H); 8.08 (dd, 1H); 10.03 ·(s, lH). 

Example 12: N-f 4-0xo-2-C lH-5-tetrazolyl l-48-1-benzopy-

5 ran-8-yll-2-(4'-fluorobenzyloxymethyl)-2.3-dihydrobenzo-

·. 10 

fllran-5-carboxamide· 

12A N-[4-0xo-2;..carbamoyl-4H-1-benZopyran-8-yll-2-C4'-

fluorobenzyloxymethyl l-2.3-dihydrobenzofuran-5-carboxa-

A solution of · ethyl 8-[2-(4'-fluorobenzyloxyme­

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

benzopyran-2-carboxyl·ate ( 1. 219 g, 2. 36 mmol) · in dry 

tetrahydrofuran (100 ml} at -2o•c was added with a 

saturated ammonia solution in methanol (12 ml, 

15 approximately 4M solution}. The resulting mixture was 

left under stirring at o•c for 4 h, then the solvents 

were removed, to obtain 1.158 g of the ~itle compound 

(quantitative yield}. 

la N.M.R. (300 MHz, DMSO} s ppm: 3.09 (dd, lH); 3.35 

' 20 (dd, 1H}; 3.67 (s, 2H}; 4.56 (s, 2H}; 5 .11- (m, 1H); 6.87 

(s, lH); 6.92 (d, lH); 7.18 { t I 2H); 7.38 {t, 2H); 7.53 

(t, lH); 7.84 (sc, 3H); 8.25 (broad s, lH) ;. 8.38 (d, 

lH); 8.60 (broad·s, lH.) ; . 10 . 2 5 cs, lH). 

12B N-[ 4-0xo-2-cyano-4H-1-benzopyran-8-yl ]-2- C 4 '-fluoro-

25 benzyloxymethyll-2.3-dibydrobenzofuran-5-carboxamide 

Following the process described in.example 2 (point 

D), by reacting N..,.. [ 4-oxo-2-carbamoyl-4H-1-benzopyran-B­

yl J-2- ( 4' -f luorobenzyloxymethyl )-2, 3-dihydrobenzofuran­

s~carboxamide with phosphorous oxychloride in DMF for 

30 o·. 5 h at o·c; the title compound was prepared, which was . 

puri~ied by chromatography through a silica gel column, -

.. 
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eluting .with petroleum . ~ther:chloroform, 1:1 (77% 

yield). 

1i N.M.R. {300 MHz, CDCi. 3 ) 6 ppm: 3.10 (dd, lH); ·. 3. 33 

(dd, lH); 3 .70 (m, 2H); 4.59 (dd, 2H); s.10 (m, lH); 

6.82 (s, 1H); 6.89 (d, lH); 7.02 (t, 2H) i 7.38 (m, 2H); 

7.48 (t, 1H); 7.72 (dd, lH); 7.78 ( 5 I lH); 7.88 ( d' lH); . 

8.35 (s, 1H}; 8.79 {d, lH). 

12C N-f 4-0xo-2- C 1H-5-tetrazolyl l-4H-1-benzopyran-8-yl 1-

2- C 4 '-fl uorobenzyloxymethyl l-2. 3-dihydrobenzof uran-5-

10 catboxamide 
. -· 

Following the process described in example 7 (point 

C), starting from N-[4-oxo-2-cyano-4H-1-benzopyran-s- ·. 

yl]-2-(4'-fluorobenzyloxymethyl}-2,3-dihydrobenzofuran­

S-carboxamide, the title compound was prepared , as a 

15 white solid with melting point 229-232•c, which was 

20 

purified by digestion in ethyl ether ( 77% yield). 

1H N.M.R. (300 MHz, DMSO) s ppm: 3.12 (dd, lH); 3.40 

(dd, 1H); 3.72 {d, 2H); 4.60 (dd, 2H); 5.12 (m, lH); 

6.93 (d, lH); 7.05 (t, 2H); 7.25 ( s' lH); 7.33 (m, 2H); 

7.52 (t, lH); 7.89 (d, lH); 7.92 (s, 1H); 7.96 (dd, lH); 

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

Example 13; 8-C7-Chloro-2-C3-phenylpropyll-2.3-di~ydro­

benzofuran-5-carboxamidol-4-oxo-4H-1-beniopyran-2-carbo-

. xylic acid 

25 13A Methyl 3-chlOro-4-hydroxybenzoate 

. Following th,e process described in example 5 (point 

cl; starting from 3'-chloro-4-hydroxybenzoic acid, the 

title compound was prepared (87% yield). 

1H N.M.R. (300 MHz, CDCl3) 6 ppm: 1.39 (t, 3H); 4.37 (q, 

30 2H}; 7.04 (d; lH)j 7.89 (dd, lH); 8.06 (d, 1H). 

13B Ethyl 47 allyloxy-3-chlorobenzoate 

·" 
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Following the process described in example 6 (point 

A), starting from ethyl 3-chloro-4-hydroxybenzoate, the 

title compound was prepared (91% yield). 

ls ·N.M.R. (300 MHZ, CDCl3) 6 ppm: 1.39 (t, 3H); 4 .• 37 (q, 

5 2H ) ; . 4 • 6 9 ( d I 2H ) ; 5 • 3 5 ( dd I lH H--S • 4 9 (dd , 1H ) ; 6 • 0 7 

(m, 1H); 6.94 (d, 1H); 7.91 (dd, lH); 8.07 (d, 1H). 

13C Ethyl 3-allyl-5-chloro-4-hydroxybenzoate 

Following the process. described in example 6 (point·. 

B), starting from ethyl 4~allyloxy-3-chlorobenzoate, the 

10 title compound was prepared, which. was purified by 

distillation under reduced pressure (0.2 torr) 

· (qua1i"ti"tative yield}. 

1H N.M.R. (300 MHz, CDC1 3 ) S ppm: 1.38 (t, 3H); 3.45 (d, 

2H); 4.35 (q, 2H); 5.09 (d, lH); 5.14 {d, 1H); 6.01 (rn, 

1 s . lH ) ; 7 • 7 6 ( d , 1H } ; 7 . 9 2 ( d I 1H) • 

130 Ethyl 7-chloro-2..:hyqroxymethyl-2. 3-dihydrobenzofu­

ran-S-carboxylate 

Following the process· described in example 6 (point 

c), ·starting from ethyl 3-allyl-5-chloro-4-:-hydroxyben-

20 zoate, the title compound was prepared (80% yield). 

1H N.M.R. (300 MHz; CDCl3) 6 ppm: 1.37 (t, 3H); 3.19 

(dd, lH}; ;3.33 (dd, lH); 3.78 (dd, lH); 3.97 (dd, lH}; 

4.33 (q, 2H); 5.09 (m; 1H); 7.74 (d, lH); 7.85 (d, lH). 

13E Ethyl 7-chloro-2-trifluoromethanesulfonyloxymethyl-
. . 

25 2.3-dihydrobenzofuran-5-carboxylate 

Following the process described in example 3 (poin,t 

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

dihydrobenzofuran-5-carboxY:late, the title compound was 

prepared (quantitative yield). 
1 . 

30 H N.M.R. (300 MHz, CDC1 3 ) S ppm: 1.38 (t, 3B); 3.20 

(dd, 1H); 3.53 (dd, 1H); 4.32 (q, 2H); 4.67 (dd, 1H);-
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4.77 (dd, 1H); 5.28 (m, lH); 7.76 (d, lH); 7.88 (~~ lH). 

13F Ethyl z~chloro-2-(3-phenylpropyll-2.3-dihydrobenzo­

furan-5-carboxylate 

Following the process described in example 3 (point 

5 B), starting from ethyl 7-chloro-2-trifluoromethanesul~ 

fonyloxymethyl-2,3-dihydrobenzofuran~S-carboxylate and 

2-bromoethylbenzene, the title compound was prepared, 

which was purified by . chromatography through a silica 

gel column, eluting with petroleum .ether:ethyl acetate, 

10 95:5 (58% yield). 

CDC1 3 ) 5 

(t, 2H), 

1 H N. M. R . ( 3 0 O MHz , 

1.92 (m, 4H); 2.68 

lH); 4. 32 { q, 2H); 4.95 Cm, 

7. 71 ( d ~ lH) i 7. 8 6 (d I lH) . . 

ppm: 

2.91 

1H); 

1.36 (t, 3H); 1.70-
I 

(dd, lH); 3.34 (dd, 

7.15-7.30 {sc, SH) i 

15 13G 2-(3-Phenylpropyll-2.3-dihydrobenzofuran~S-carboxv­

lic acid 

Following the process described-in example 6 {point 

E), starting from ethyl 7-~hloro-2-(3-phenylpropyl)-2,3-

dihydrobenzofuran-5-carboxylate, the title compound was 

20 prepared (92% yield). 
1 . 

H N.M.R. (300 MHz, CD 30D) 5 ppm: 1.70-1.92 (m, 4H); 

25 

2.70 (t, 2H), 2.95 {dd, lH); 3.40 (dd, lH); 4.99 (m, 

lH); 7.15-7.30 (sc, SH); 7.73 (d, lH); 7.,83 (d~ lH). 

13H N-C3-Acetyl-2-hydroxyphenyll-7-chloro~2-(3-phenyl~ 

propyll-2.3-dihyd;obenzofuran-5-carboxamide 

Following the process described in example 1 (point 

K); starting from 7-chloro~2-( 3-phenylpropyl )-2, 3-dihy­

drobenzofuran-5-carboxylic acid, the title compound was 

prepared, which was purified by chromatography through a 

30 silica gel column, . eluting with petroleum ether: chlo­

roform, 1:1 (84% yield). 

, 
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lH lf.M.R. · (300 MHz, CDC13 ) 8 ppm: 1.60-l.88 (m, 4H); 

2.50 (s, 3H); 

lH); 4.84 (m, 

7.29 (d, lH); 

8.58 (d, lH). 

2.63· {t, 2H); 2.82 {dd, lH); 

1H); 6.79 (t, lH); 7.11-7.25 

7.45 (s, lH); 7.63 (s, lH}; 8.38 

3.24 

(sc, 

.(SI 

(dd, 

SH); 

lH); 

13I Ethvl 8-[7-chloro-2-C 3-phenylpropyl }-2. 3-dihydroben­

zofuran-5-carboxamidol-4-oxo-4B-1-benzopyran-2-carboxy-

Following the process described in example 1 (point 

10 A), starting from N-( 3-acetyl-2-hydroxyphenyl )-7-chloro-

2-( 3-phenylpropyl )-2, 3-dihydrobenzofuran-5-carboxamide, 

the title compound was prepared, which was purified by 

chromatography through a silica gel column, eluting with 

petroleum ether:chloroform mixtures of increasing 

15 polarity (57% yield). 

lff N.M.R. (300 MHZ, CDCl3)U 6 ppm: 1,47 (t, 3H); 1.76-

1.96 (m, 4H); 2.72 (t, 2H); 3.01 (dd, lH); 3.44 {dd, 

lH >; 4.51 (q, 2H); 5.03 (m, lH); 7.16 (s, 1H); 7.19~7.33 

(SC, SH); 7. 4 7 ( t, lH) ; 7. 71 ( s I lH); 7. 7 9 ( s I lH l i 7 . 89 , 
20 (dd, lH·); 8.66 (s, 1H); 8.88 (dd, 1HJ. 

13J 8-[7-Chloro-2-C3-phenylpropyll~2.3-dihydrobenzofu-

ran-5-carboxamidol-4-oxo-48-1-benzopyran-2-carboxylic 

Following the process described in example 1 (point . 
25 M), starting from ethyl 8-[ 7-chloro-2-( 3-phenylpropyl )-

2 , 3-dihydrobenzo f ur·an-5-carboxami do] -:4-oxo-4H-1-benzopy­

r an-2-carboxyl ate, the title compound was prepared as a 

white solid with melting point 224-22s·c, which was 

purified by chromatography through a silic~ gel column, 

30 eluting with chloroform:methanol, 98:2. (54% yield). 

1H N.M.R. (300 MHZ, CD30D/CDCl3 mixtures) 6 ppm: 1.75-

... 
·' 

··~ 

....... 
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1.95 (m, 4H); 2.73 (t, 2H); 3.02 (dd, lH); 3.4:·6· (dd, 

lH); 5.04 (m, 1B); 7.15 · (s, lH); 7.19-7.32 (sc, SH); 

7.50 (t, lH); 7.74 (d, lH); 7.85 (d, lH); 7.94 (dd, lH); 

8. 53 ( dd I lH) • 

5 ·Example 14: 8-[2~(~-Phenylpropyl)..:.2.3-dihydrobenzofuran-

5-c;arboxamido]-6-f1ugro-4-oxo-4H-1-benzopyran-2-carboxy­

lie acid 

14A 4-!luorophenyl acetate 

Following the process described in example 1 (point 
.10 G), starting from 4-fluorophenol, the title compound was 

prepared as a colourless oil (94% yield). 

15 

1g N.M.R. (300 MHz, cnc13 ) s ppm: 2.29 (s, 3H); 7.06 (d, 

4H). 

14B 5-Fluo;ro~2-hydroxyacetophenone 

Following the process described in example 1 (point 
H), starting from 4-fluorophenyl acetate, the title 

compound was prepared as a white solid with melting 
point ss-ss•c, which was purified by chromatography 

through a silic~ gel column, eluting with petroleum • 
20 ether:chloroform, 9:1 (78% yield). 

lg N.M.R. (300 MHz, CDCl3) s ppm: .2.62 . .(s, ~.; ... "6 .. -.,u 
(dd, 1H); 7.22 (dt, 1H); 7.40 (dd, 1H); 11.98 (s,. lH). 
14C .5-Fluoro-2-hydroxy-3-Djtroacetgphenon·e 

Following the process described in example 1 (point 
25 I), starting ·.from 5-fluoro-2-hydroxyacetophenone, t"he 

title compound was. prepared ·as a yellO\rf. solid which was 

pur.ified by chromatography through a silica gel eolumn, .· 
eluting with petroleum ether:chloroform, 1:1 (52t 
yield). 

30 · · lH H.M.R. (300 MHz, CDC1 3 ) 6 ppm: 2.72 (s, 3H); 7.81 

(dd, lH); 7.96 {d, 1H); 12.62 (s, lH). 

·' 
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14D 3-Amino-5-flUoro-2..:.hydroxyacetopbenone 

Following the process described in example 1 (point 

B), starting from .5-fluoro-2-hydroxy-3-nitroacetopbe­

none, the title compound was prepared (quantitative 

yield)'.· 

lH N.M.R. (300 MHz, CD30D) 6. ppm: 2.55 (s, 3H); 6.68 

(dd, lH); 7.84 (dd, 1H). 

14E N-(3-Acetyl-5-fluoro-2-hydroxyphenyll-2-C3-phenyl-

propyll-2.3-dihydrobenzofuran-5-carboxamide 

10 Following the process described in example 1 (point 

15 

K), starting from 2-C3~phenylpropyl )-2, 3-dihydrobenzofu­

ran-5-carboxylic acid and 3-amino-5-f luoro-2-hydroxyace­

tophenone, the title compound was prepared, which was 

purified by chromatography through a silica gel column, . 

eluting with petroleum ether:chloroform, 

yield). 

1:1 (79% 

lH N.M.R. {300 MHz, CDCl3) s ppm: 1.70-1.95 (m, 4H);· 

2. 58 ( s, 3H) .i 2. 70 ( t I 2H); 2. 89 ( dd, lH) i 3. 31 ( dd I 

1H); 4.79 (m, lH)i 6.72 (d, lH); 7.11-7.25 (sc, SH); . . 
20 7.40 (d, lH); 7.62 (d, lH); 7.65 (s, lH); 8.19 (s, 1H); 

25 

8 • 6 6 ( d I lH ) • 

14F Ethyl 8-[ 2- ( 3-phenylpropyl }~2, 3-dihydrobenzofuran-5~ 

carboxamidol-6-fluoro-4.;..oxo-4H-1-benzopyran-2-carboxvla-

Following the process described in example 1 (point 

A), starting from.N-(3-acetyl-5-fluoro-2~hydroxyphenyl)-

2-(3-phenylpropyl)-2,3-dihydrobenzofuran-5-carboxamide . 

and diethyl oxalate, the title compound was prepared, 

which was purified by crystallization in ethanol ( 55\ 

30 . yield). 

lff N.M.R. (300 MHz, CDCl3} 6 ppm: 1.48 (t,. 3B); 1.70-

,; .. ·. 
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1.92 (m, 4H);. 2.79 {t, 2H); 2.90 (dd, lH); 3.32 (dd, 

lH); 4.48 (q, 2H}; 4.90 (m, 1H); 6.80 (d, lH); 7.08 (s, 

1H); 7.18-7.32 (sc, SH); 7.42 (dd, 1H); 7.69 (dd·, lH); 

7 . 7 7 ( s I 1H ) ; 8 • 10 ( dd I lH ) ; 8 • 71 ( s , lH ) • 

5 14G 8-C 2-C 3-Pherlylpropyl l-2 .:3-dihydrobenzofuran-5-carbo-

:gamidol-6-f luoro-4:...o:go-4B-i-benzopyran~2-carbmc:ylic acid 

Following the process described in example 1 (point 

M), starting from ethyl 8-[2-(3-phenylpropyl)-2,3-di­

hydrobenzofuran~5-carboxamido]-6-fluoro-4~oxo-4H-1-ben-

10 zopyran-2-carboxylate, the title compound was prepared 

as a white solid with melting point 183-lSS•c, which was 

pu,rif ied by chromatography t~rough a sitica gel column, 

eluting with chloroform:methanol, 95:5 { 66% yield) . 
1 . H N.M.R. (300 MHz, DMSO) 6 ppm: 1.65-1.85 (m, 4H); 2."64 

15 .( t I 2H.); 2.87 (dd, 1H); 3.31 (dd, .1H); 4.91 (m, lH); 

6.83 (d, lH); 6.87 (s, lH) i 7.15-7.32 (sc, SH) i 7.49 

(dd, lH); 7.80 (d, lH ); 7.82 cs, 1H); 8.14 (dd, lH); 

10.17 {s, iH). 

E:gample 15; 8-[4-Chloro-2-(3-phenylpropyll-2.3-dihydro-

20 benzofuran-5-carboxamidol-4-oxo-4H-1-benzopyran-2-carbo- . 

xylic acid 

lSA 4-Allyloxy-2-cblorobenzonitrile 

Following the process described in example .6 {point 

A), starting from 2~chloro-4-hydroxybenzonitrile, the 

25 title compound was · prepared as a white solid with 

melting point so-s2·c (98% yield). 

la .. N .M.R. {300 MHz,. CDC1 3 ) 5 ppm: 4.59 (m . , 2H); 5.35 

(dd, lH); 5.40 (dd, lH);. 6.00 (m ·I lB); 6.88 (dd,' 1H); 

7.03 (d, 1H); 7.59 (d). 

30 · 15B . 5-Allyl-2-chloro-4-hydroxybenzonitrile and 3~allyl-

2-chloro:..4-hydroxybenzonitrile 
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Following the process described in example 6 (point 

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

mixture of 5-allyl-2-chloro-4-hydroxybenzonitrile and·3-

a11Yl-2-chloro-4-hydroxybenzonitrile was obtain~d. The 

5 two isomers were separated by chromatography through a 

silica gel column. Eluting · with petroleum ether: ethyl 

ether, 8:2, the isomer 5-allyl-2-chloro-4-hydroxyben­

zonitrile ( 39% yield) was recovered and eluting with 

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

.10 

1s· 

chloro-4-hydroxybenzonitrile was recovered (51% yield). 

la N.M.R. (300 MHz, CDC13 ) s ppm (isomer 5): 3,39 (d, 

5.12-5.28 (m,2H); 5.98 {m, 18) i 7.03 ( s ,· lH}; 7.44 (s, 

1H). 

la N.M.R. (300 MHz, CDC1 3) s ppm (isomer 3): 3 .-61 (d, 

5.07-5.18 ( m, 2H); 5.95 (m, 1H); 6.86 (d, lH); 7.46 (d, 

lH). 

lSC. 4-Chloro-2-hydroxymethyl-2:3-dihydrobenzofuran-5-

carbonitrile 

Following the process described in example 6 (point 
' 20 c}, starting ·from 3-allyl-.2-chloro-4-hyd·roxybenzoni-

trile, the title compound was prepared {92% yield). 

lH N.M.R. (300 MHz, CDC1 3 ) 5 ppm: 3.14 (dd, lH); 3.32 

(dd, lH); 3.79 (dd, lH); 3.91 (dd, lH}; 5.08 (m, lH); 

6. 7 2 ( d I 1H); 7. 41 ( d, 1H) . 

25 150 ·4-ChlOro-2-trifluorometbanesulfonyloxymethyl-2.3-di­

hydrobenzofuran-5-carhonitrile 

Following the process described in example 3 (point 

A), starting from 4-chloro-2-hydroxymethyl..:.2 ,3-dihydro-

benzofuran-5-carbonitrile, .the title compound was 

30 prepared (64% yield). 
1 . . 

H N.M.R. (300 MHz, CDCl3) s ppm: 3.19 (dd, lH); 3.50 

.. ~ ... 
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(dd, lH); 4.68 (dd, 1H); 4.70 (dd, lH); 5.30 (m, lH);· 

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

1ss· 4-Chloro-2-C3-phenylpropyl)-2.3-dibydrobenzofuran-5-

carbonitrile 

Following the process described in example 3 (point 

B), starting from 4-chloro-2-trifluorom~thanesulfonylo-

xymethyl-2 1 3-dihydrobenzofuran-5-carbonitrile and 2-

bromoethylbenzene, the title compound was prepared, 

. which was purified by chromatography ·through a silica 

10 gel column, eluting with petroleum ether: ethyl ether, 

95:5 (68t yield). 
1 . ~ H N.M.R. (300 ·MHz, COC13 ) S ppm: 1.6;;J-1.90 (m, 4H); 

2.68 {t, 2H),. 2.87 (dd, lH); 3.12 (dd, lH); 4>92 (m, 

1H); ~.69 (~, 1H); 7.14-1.32 (sc, 5~); 7.40 (d~ 1H). 

15 15F 4-Chloro-2-(3-phenylpropyl)-2.3-dibydrObenzofuran-5-
.. . . . ~ 

20 

carboxylic acid 

Following the process described in example 5 (point 

G) , starting fr·om 4-chloro-2- ( 3-phenylpropyl )-2., 3-dihy-

drobenzofuran-5-carbonitrile, the title compound .. was 

prepared (89% yield). 

1H N.H.R. (300 MHz, CDC13.) 6 ppm: 1.65-1.90 (m, 4H); 
... 

2.70 (t, 2H}, 2.91 (dd, lH); 3,38 (dd, 1H); 4.93 (m, 

lH); 6.69 (d, lH); 7.14-7.32 (sc, s•); 1.•a (d, lH). 

15G N-C 3-Aqetyl-2-hyd·roxyphenyl l-4-chloro-2-f. 3-phenyl-

25 propyll-2.3-dihydrobenzofuran-5-carboxamide 

Following the process described in example 1 (point 

K) ,.. starting ···from 4-chloro-2-( 3-phenylpropyl )-2, 3-dihy- . 

drobenzofuran-5-carboxylic acid and · 3-amino-2-hydroxy- · 

acetophenone, the title • compound . was prepared {93% 

30 yield). 

-1 H N.M.R. (300 MHz, CDCl3) 6 ppm: 1.60-1.85 (m,. 4H)-; 

:--na...: .. 



·s 

,,. 

W097/3488S PCT/EP97/01418 

90 
2.60 (s, 3H); 2.65 (t, 2H); 2.90 (dd, 1H); 3.32 (dd, 

lH); 4.88 (m, lH); 6.71 (d, lH'); 6.92 (t, 1H); 7.15-7.30 

(sc, SH); 7.43 (d, lH); 7.67 (d, lij); 8.75 (d, lH); 8.80 

(s, lH); 12.92 (s, lB). 

15H Ethyl 8-[4-chloro-2-C 3-phenylpropyl l-2 .3-dihydroben­

zofuran-5-carboxamidol-4-oxo-4H-1-benzopyran-2-carbpxy-

Following the process described in example 1 (point 

A), startirig from N-( 3-acetyl-2-hydroxyphenyl)-4-chloro-

10 2-( 3-phenylpropyl)-2,3-dihydrobenzofuran-5-carboxamide 

and diethyl oxalate, the. title compound was. prepared, 

which was purified· by chromatography through a silica 

gel column, eluting with petroleum ether:chloroform, 4:6 

( 61% yield). 

15 1H N.M.R. {300 MHz, CDC1 3 ) S ppm: 1.40 (t, 3H); 1. 70-

1.92 (m, 4H}; 2.68 (t, 2H); 2.91 (dd, 1H); 3.35 (dd, 

lH); 4.42 (q, 2H); 4.92 (m, lH); 6.72 {d, 1H); 7.10 (s, 

lH); .7.15-7.32 (sc, SH); 7.40 {t, 1H); 7.85 (dd, lH); 

7.90 (d, 1a); a.·93 {d, 1H); 9.4~ (s, 1H) . 

20 
• 

15I 8-[4-Chloro-2-C3-phenylpropyll-2.3-dihydrobenzofu-

;an-5-carboxamidol-4-oxo-4H-1~benzopyran-2-carboxylic 

Following the process described in example 1 (point 

M), starting from ethyl 8-( 4-chloro-2- ( 3-phenylpropyl )-

25 2,3...:dihydrobenzofuran-5-carboxamido]-4-oxo-4H-1-benzopy-

ran-2-carboxylate, the title compound was prepared as a 

yellowish solid which decomposes at 265•c (81% yield). 

lH N.M.R. (300 MHz, cD30D/CDCl3 mixtures) s ppm: 1.65-

1.92 (m, 4H); 2.70 (t, 2B); 2.94 (dd, lH); 3.41 (dd, 

30 iH); ~.92 (m, 1H); 6.75 (d, lH); 7.11 (s, 1H); 7.15~7.35 

(sc, SH); 7.48 (m, 2H); 7.94 (d, 1H); 8.79 (d, lH). 

.. 

.· .. 
' . .t~ 
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Example ·16; 8--f6-Chlgrp:...2-C3-phenylpropyll-2.3-dibydro-

benzofuran-5-:-<:arboxamidol-4-oxo-4H-1-benzopyran-2-carb0-

xylic; acid 

16A 6-Chloro-2-hydroxymethyl-2.3-dihydrobenzof~ran-5-

5 ca~bonjtrile 

10 

Following the process described in example 6 (point 

c) , starting from 5-al.lyl-2-chloro-4-'.hydroxybenzoni­

trile, the title compound was prepared, which was 

purified by chromatography through a silica gel column, 

eluting with petroleum ether:chloroform, 1 :4 (791 

yield). 
1 . . . , 

H N. H. R. { 3 O O MHz , CDC! 3 ) S ppm: 3 • 1 O ( dd, 1B) ; 3 • 2 9 

( dd , lH ) ; 3 • 7 7 .· ( dd , . . lll ) ; 3 • 9 2 ( dd , lH ) ; 5 • o 8 ( m , lH ) ; 

6.88 (d, lH); 7.41 (s, lH). · 

15 16B ·6-Chloro...;2-trjflugrometbanesulfonyloxvmethyl-2.3-di­

hydrobenzofuran-5-carbonitr-ile 

Following the process described in example 3 (point 

A), starting· .. from 6-chloro-2-hydroxymethyl-2, 3-dihydro­

benzofuran-5-carbonitrile, the title compound. was pre-

20 pared (76% yield). 

lH N.M.R. (300 MHz, CDC.13 ) S ppm: .3.13 .(dd, lH); 3.49 

(dd, 1H)i .4.68 (dd, 1H); 4.69 (dd, 1H}; 5.30 (m, 1H)i 

6.93 (s, 1~); 7.44 (s, lH). 

16C 6,-Chlo.ro:...2- ( 3-pbenylpropyl l-2 . 3-dihydrobenzofuran-5-

25 carbgnitrile 

Following th~ process described in example 3 (point 

B),. starting from 6-chloro-2-trifluorometh"anesulfonyl-

oxymethyl-2~3.;_dihydrobenzofu?:"an-5-carbonitrile and 2-

bromoethylbenzene, the ·title compound was prepared, 

30 which was purified by chromatography through a silica 

gel column, · eluting with petroleum ether: ethyl ether-, 

·' 
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9:1 (20i yield). 

lH N .M.R. ( 300 MHz, CDC1 3 ) 6. ppm:· 1. 65-1. 90 (m, 4H); 

2.66 (t, 2H), 2. 78 (dd, lH); 3.23 (dd, 1H); 4.89 (m, 

lH); 6.78 (d, lH); 7.14-7.30 (sc, 6H). 

16D· 6-Chloro-2-C3-phenylpropyll-2.3-dihydrobenzofuran-5-

c:arboxylic acid 

Following the process described in example 5 (point 

G), starting from 6-chloroo..2-( 3-phenylpropyl )-2, 3-dihy­

drobenzofuran-5-carbonitrile, the· title compound was 

10 pr~pared { 77% yield). 

lH N.M.R. (300 MHz, CDCl3) 6 ppm: 1.65-1.90 (m, 4H); 

2 • 6 2 ( m, 3H ) , 3 • 0 7 ( m, 1H) ; 4 • 7 6 ( m, 1H ) ; 6 • 6 8 ( s , lH) ; 

7.14-7.32 (sc, SH); 7.71 (s, lH). 

16E N-(3-Acetyl-2-hydroxyphenyll-6-chloro-2-(3-phenyl-

15 ptPDyll-2.3-dibydrobepzofuran-5-carboxamide 

Following the . process described in example 1 · (point 

K), starting from 6-chloro-2-( 3-phenylpropyl )-2, 3-diliy-. 

drobenzofuran-5-carboxylic acid and 3-·amino-2-

hydroxyacetophenone, the title compound was prepared, 
' 20 which was purified by chromatography through a silica 

25 

gel column, eluting with hexane: ethyl acetate, 1: 1 ( 42% 

yield). 

lH N.M.R. (300 MHz, CDC1 3 ) 6 ppm: 1.60-1.85 (m, 4H); • 

2.56 (s, 3H); 2.63 (t, 2H); 2.74 (dd, 1H); 3.18 (dd, . 
lH); 4.80 (m, 1H); 6.72 (d, lH); 6.87 (t, lH); 7.15-7.30 

(SC I SH) i 7. 38 ( dd, lH); 7. 59 ( s, 1H) i 8. 71 ( d I 1H); 

8. 86 ( s I lH) i 12. 92 ( s I 1H) • 

_16F Ethyl 8-C6-chloro-2-C3;,.phenylpropyll-2.3-djhydroben­

zofuran-S~carboxamidol-4-ogo-4H-1~benzopyran-2-carboxy-

30 .lA.te. 
Following· the process described in example 1 (:point 

,· 

.. 

. .:::.'._. 
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A), starting from N-(3-acetyl-2-hydroxyphenyl)-'6-chioro-

2-(3-phenylpropyl)-2,3-dihydrobenzofuran-5-carboxamide 

and diethyl oxalate, the title compound was ;prepared, 

which was purified . by chromatography through -a silica 

s gel column, eluting with petroleum ether :.chloroform, 4: 6 

(75% yield). 

lH N.M.R. (300 MHz, CDC13 ) S ppm: 1.42 (t, 3H); .l.70-

1.92 (m, 4H); 2.68 (t, · 2H); 2.85 (dd, lH); 3.29 (dd, 

1H); 4.45 (q, 2H); 4.92 (m, lH); 6.81 (s, 1H); · 7.12 (s, 

10 lH) ; 7 • 15-7 • 3 2 (SC I SH ) ; 7 . 4 3 . ( t I lH) ; 7 • 8 5 ( dd I . lH) i 

7. 86 ( s I lH); 8. 93 ( d I lH); . 9. 52 ( s I lH) • 

15. 

16G 
. . . . . , 

8-C6-Chloro-2-C3-phenylpropyll-2.3-dihydrobenzofu-

ran-5;,,carboxamidoJ.;..4-oxo-4H-1-benz9pyran-2-carboxylic 

Following the .process described in example 1 (point 

M), starting .from ethyl 8~[6-chloro-2~( 3-pbenylpropyl )-

2,3-dihydrobenzofuran-5-carboxamido]-4-oxo-4H-1-benzopy­

ran-2~carboxylate, ~ ··the title. compound was prepared as a 

yellowish solid whi~h decomposes at 2ss•c (78% yield). 

20 la N.M.R. (300 MHz, CD30D/CDCl3 mixtures) s ppm: 1 •. 65-

1 .• 92 {m, _4H); 2._70. (t, 2H); 2.80 (dd, lH); 3.22 (dd, 

lH); 4.80 (m, 1H); 6.73 (s, lH); 7.11 (s, lH); 7.15-7.35 

{sc, SH); 7.42 (t, lH); 7.65 (s, lB); ·7.86 (dd, lH); 

8.81 Cd.I lH). 

25 Example 17; · N~C4-0xo-2-C1H-5-tetrazolyl)-4H=1-benzopy-

ran-8-yll-1-C4-pbenylbutyll-3-methylindole-5-carhoxamide 

·17A.Metbyl.indole-5-carboxylate 

Following the process described in example 13 

(point A}, starting from indole-5-carboxylic acid, the 

30 title compound was prepared ( 92% yield).· .. 

lH N.M.R. {300 MHz, CDC1 3 ) 5 ppm: 3·.98 (s, 3H); 6.64 (t, 

·" 
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iH ) i 7 • 2 6 ( t I 1H ) ; 7 • 4 0 ( d I lH) ; 7 • 91 ( dd I lH } ; 8 • 4 3 ( s I 

1H); 8.53 (broads, 1H). 

17B_Methyl 3-Formylindole-s...:.carboxylate 

Following the process described in example _l (point 

E), starting ·from methyl indole-5-carboxylate, the title 

compound was prepared (90• yield). 

1H N.M.R. (300 MHz, DMSO} 6 p·pm: 3.90 (s, 3H); 6.63 (d, 

1H); 7.90 (d, lH); 8.45 (s, lH); s.ao (s, 1H); 10.00 (s, 

lH) ; 12 . 4 6 · (broad s , lH) . 

10 17C Methyl 1-(4-phenylhutyll-3-formylindole-5-carboxy-

A ··solution of methyl 3-formylindole-5-carboxylate 

( 2. 234 g, 11. O mmol) and potassium tert-butoxide ( 1. 259 

g 1 11. 2 mmol) in dry N, N-dimethylformamide ( 50 ml) was 

15 added with 1-bromo-4-phenylbutane ·( 2. 385 g, 11. 2 nunol) 

and left under stirring at room temperature for 18 h. 

After that the solvent was evaporated off under reduced 

pressure, ·the resulting residue was partitioned between 

a NaCl saturated solution (50 jl) and chloroform (50 ml) 
• 20 and the aqueous phase was extracted with. chloroform 

25 

( 3x50 ml). After drying and evaporating off the solvent 

under reduced pressure, a crude was. obtained which was 

purified by chromatography through a silica gel column, 

eluting with n-hexane:ethyl acetate, 70:30, thereby 

obtaining 2.847 g of the title compound ( 87% yield). 

1 . H N.M.R. (300 MHz, CDC1 3 ) 6 ppm: 1.66 (m, 2H); 1.91 (m, 

2H); 2.64 (t, 2H); 3.93 ( s, 3H); 4.16 (t, 2H); 7.11 (d, 

2H) ; 7 .19 ( m, lH) i 7 . 2 5 ( d, 2H) ; 7 . 3 3 ( d, 1H) ; 7 . 7 o ( s, 

lH); 8.01 (dd, 1H); 8.99 (s, 1H); 9.98 (s, 1H). 

30 17D Methyl 1-C 4-phenylbutyl l-3-methylindole-5-carboxyla-

... 

.... ;.. .. 

:. ... 

. .:. .. ~ .. 
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1-(4-phenylbutyl)-3-formylin-

mg, 1.79 mmol) in dry 

dichloromethane ( 15 ml) was added. successively zinc 

iodide (857 mg, 2.69 mmol) and sodium cyanoborohydride 

5 (843 mg, 13 .. 41 mmol). The resulting ·mixture was left 

under stirring at ss•c for 1. 5 h. After that the mixture . 
was filtered through celite, washing the solid with 

dichlorometha:ne (200 ml). The solvent was evaporated off 

under reduced pressure . and ·the -resulting · crude was 

10 purified by chromatography through a silica gel c~lumn, 

eluting with n-hexane :ethyl acetate, 98: 2 I thereby 

recovering 459 mg of the title compou1~d ('sot yield) .. 

15 

lH N.M.R. (300 MHz, cnc1 .. ) 
,) 5 PP~"'I: 1.59 (m, 2H); 1.80 (m, 

2H); 2.32 (s, 3H); 1.58 (t, 2H); 3.91 (s, 3H); 4.00 (t, 

2H); 6.84 ( .. ,_I lH); 7.08 (d, 2H); 7.17 (m, lH); 7.20-7.27 

(m, 3H); .7.87 (dd, lH); 8.34 (d, lH) .. 

17E 1-(4-Phenylhutyll-3-methylindole-5-carboxylic acid 

Followin~ the process described. in example .6 (po~nt 

E), starting from methyl 1-(4-phenylbutyl)-3-methyl-

20 indole-5-carboxylate, the title compound was prepared 

(quantitative yield). 

lH N.M.R. (300 MHz, CDC13 ) 6 ppm: 1.60 (m, 2H); 1.80 (m, 

. 2H ) ; 2 • 3 4 ( s , 3H) i 2 • 5 9 ( t , 2H ) i 4 • 0 2 ( t I 2H ) i 6 • 8 6 ( s , 

lH); 7.10 (d, 2H); 7.18 (d, 1H); 7.22-7.26 (m, 3H); 7.97 

25 (dd, 1H); 8.45 (d, 1H). 

17F N~[4--0xo.:...2-( lH-5-tetrazolyl )-4H-l-benzgpyran-8-yll-

1-C4-phenylbutyl l-3-methylindole-5-carboxamide 

Following the process described in example 1 (point 

Kl, starting from 1-(4-pbenylbutyl)-3-methylindole-5-

30 carboxylic acid and 8-amino-4-oxo-2-(5-1H-tetrazolyl)-

4H-1-benzopyran, the title compound was prepared as a 

.... 
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yellow solid with melting point 1e6·-1e1·c, which was 

purified by crystallization in methanol (54t yield). 

lH N.M.R. (300 MHz; CDCl3) s ppm: 1.53 {m, 2H); 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, 

lH); 8.87 (dd, lH); 8.33 (s; lH); 8.38· (d, lH); 10.05 

(s, 1H). 

Example 18 • · 8-[ [4-( 4-Phenylbutoxylphenyllmethyloxyl-4-

oxo-4H-l-benzopyran-2-c:arboxylic: acid 

10 18A Methyl 4-(4-phenylbutoxylbenzoate 

A mixture of methyl 4-:-hydroxybenzoate ( 3 g, 19. 7 

a.mol), 4-pj).enylbutanol ( 3. 04 ml, 19. 7 mmol} and 

triphenylphosphine (7.74 g, 29.6 mmol} in anhydrous 

-tetrahydrofuran ( 110 ml) was · added with diethyl 

15 azodicarboxylate ("4.65 ml, 29.6 mmol). The resulting 

mixture was left under stirring at room temperature for 

36 h, then was add:ed with ethyl ether { 500 ml) and left 

to crystalli~e for 24 hours at o•c. After that the solid 

was filtered and the filtrate was washed successively 
I 

20 with 0.2M hydrochloric acid, St sodium bicarbonate and a 

sodium chloride 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 with petroleum 
. 

25 ether:chloroform mixtures of increasing polarity~ 

thereby recovering 3. 856 g of the title compo.und ( 70% 

yield). 

lff N.M.R. (300 MHz, CDC1 3 ) S ppm: 1.82 (m, 4H); 2.69 (t, 

2H); 3.87 (s, 3H); 4.00 (t, 2H); 6.88 (d, 2H); 7.18-7.31 

30 (SC I SH); 7. 98 ( d I 2H). 

18B 4-!4-Phenylbutoxylbenzoic acid 
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Following the process described in exam:f?le 10 

(point B), starting from. methyl 4-(4-phenylbutoxy)ben­

zoate, the title compound was prepared which was 

purified by digestion in ethyl ether (92% yield). 

5 1H N.H.R. (300 MHz, CD30D) s ppm: 1.81 (m.; 4H); 2.68 (t, 

2H ) ; 4 • 01 { t , . ~H ) ; 

7.97 (d, 2H). 

6.90 (d, 2H); 7.16-7.31 (sc, SH); 

18C 4-f 4-Phenylbutoxylbenzyl algohol 

A suspension of lithium aluminium hydride { 309 mg, 

10 7.62 mmol) in anhydrous tetrahydrofuran {65 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 ether. The mixture was left under stirring 

at room temperature for .2 hours, after that was added 

1 S slowly with a NaCl saturated solution in water ( 80 ml), 

tbe two phases were separated and the aqueous one was 

extracted with ethyl acetate ( 3x50 ml) . The organic 

extracts were dried and .the .solvent was evaporated off 

to obtain a crude, which.was digested with ethyl ether. 

20 The digestion extracts were evaporated under reduced 

pressure to obtain. 556 mg of the title compound ( 57 % 

yield). 
1 . . 

H N.M.R. (300 MHz, ·CDC13 ) 8 ppm: 1. 79 (m, 4H); 2.65 (t, 

2H); 3.92 (t, 2H); 4.54 (s, 2H); 6.85 (d, 2H); 7.13-7.28 

25 (sc, · 7H). 

18D 4-(4-Phenylbutoxylbenzyl·chlorjde 

A solution of 4-(4-phenylbutoxy)benzyl alcohol (556 

mg, 2 .17 mmol) in chloroform ( 10 ml) was added with 

thionyl chloride (0. 288 ml) and left . under stirring at 

30 · room temperature for 24 h, then evaporated · to dryness 

under reduced pressure to obtain 595 mg of the .title 
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lH N.M.R. {300 MHz, CDC13 ) S ppm: 1.76 (m, 4H); 2.64 {t, 

28); 3.89 (t, 2H); 4.49 (s, 2H); 6.81 (d, 28); 7.13-7.28 

(sc, 7H). 

5 18E 2-(2.3-Dimgthoxyppenyllethan-2-ol 

A solution of 2, 3-dimethoxybenzaldehyde ( 10. O g, 

'60.2 mmol) in dry ethyl ether (100 ml) was added at. o·c 

with a 3H solution of methylmagnesium bromide in ethyl 

ether (35 ml) and left under stirring at o•c for 0.5 h. 

10 Afterwards the reaction mixture was added ·with a 

diphasic mixture of ethyl ether and an ammonium chloride 

saturated solution, extracting the aqueous phase with 

ethyl ether. The organic extracts ·were dried and the 

solvent was evaporated off under reduced pressure, 

15 thereby obtaining 10. 06 g of the title compound ( 92' 

yield). 

· lH N.M.R. (300 MHz, CDC1 3 ) 6 ppm: 1.45 (d, 3H); 3.02 

(broads, lH}; 3.83 (s, 3H); ·3.84 (s, 3H}; 5.12 (m, lH); 

6.81 (dd, lH); 6.96-7.06 (sc, 2H). 

' 20 18F 2 1 .3'-Dimethoxya¢etophenone 

A solution of potassium dichromate (24.76 g), water 

(124 ml) and concentrated sulfuric acid (12 ml) was 

added with 2-( 2, 3-dimethoxyphenyl) ethan-2-ol (10. 06 g, 

55. 3 mmol) and left under stirring ·at room temperature 

25 for 15 min. After that the mixture was extracted with .. 
ethyl ether and washed successively with a 5% potassium 

carbonate solution (2x150 ml) and with a sodium chloride 

saturated solution (lxlOO ml). The solvent was dried and 

evaporated under reduced pressure to obtain a residue 

30 which was purified by distillation under high vacuum. At 

a pressure of 0. 3 torr and at a temperature of ss·c·, 
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6.47 g of the title compound distiled (.65t yield)_. 

la N.M.R. (300 MHz, CDCl3) 6 ppm: 2.62 (s, 3H); 3.88 {s, 

3H); 3.90 (s, 3H); 7.'.05-7.10 (sc, 2H); 7.21 (dd, lH). 

18G 2' ;3'-Dihydroxyacetophenone 

5 A solution of 2 1 
, 3 • -dimethoxyacetophenone (4. 85 g, 

26. 9 mmol) in dichloromethane ( 100 ml) was added at 

-1o·c with a lM boron tribromide solution in 

dichloromethane (68 ml). The mixture was left to cool, 

keeping·stirring for 2.5 hours at room temperature, then 

10 added with methanol ( 70 ml), left under stirring for 1 

h, thereafter evaporated to. dryness. The residue· was 
, 

dissolved in ethyl acetate ( 250 ml) , washed with 2% 

NaHco3 ( 1x30 ml), dried and the solvent was evaporated 

off, to obtain a crude which was purified by: 

15 crystallization in methanol~ thereby obtaining 3.10 g of· 

the title compound as a yellow solid (.76% yield)·. 

20 

25 

1g N.M.R. {300 MHz, CDC13 ) 6 ppm: 2.61 (s, 3H); 1.05-

6. 11 < t, 1a >; 1. o~ c dd, 1a >; ? . 36 c dd, 1a > . 

18H Ethyl 8-hydroxy-4-oxo-4H-1-benzopyran-2-carboxylate 

Following the process described in example 1 (point 

A) , starting from 2' , 3 '-dihydroxyacetophenone·, the title · 

compound was prepared (83% yield). 

la N.M.R. (300 MHz, CDCl3) 6 ppm: 1.47 (t, 3H); 4.52 (q, .. 

2H); 7.10 {s, lH); 7.30 (m, 2H); 7.61 (dd, lH). 

18! Ethyl 8-[[4-C4-phenylbutoxylphenvllmethyloxyl-4-oxo-

4H-1-benzopyran-2-carboxylate 

· A solution . of potassium carbonate ( 330 mg, 2. 39 

mmol) in dry N, N-dimethylf ormamide (15 ml) was · added 

with ·ethyl 8'.""hydroxy-4-oxo-4H-1-benzopyran-2-carboxylate 

30 (520 mg, 2.39 lnmol) stirring at room temperature for.10 

min. After that the reaction mixture was added with 4=-

J' 
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(4-phenylbutoxy)benzyl chloride (595 mg, 2.17 mmol) and 

left under stirring at 6o•c for 18 h, subsequently was 

added with water (25 ml), extracted with ethyl ether 

( 3x50 ml), dried and the solvent was evaporated off 

5 under reduced pressure, to obtain a residue which was 

15 

purified by chromatography through a silica gel column, 

18J 8-([4-C4-Phenylbutoxy}phenyllmethyloxyl-4-oXo-4H-1-

benzopyran-2-carboxylic acid 

Following the process described in example 1 (point 

M), starting from ethyl 8-[[4-(4-phenyi"butoxy)phenyl]me­

thyloxy]-4-oxo-4H-1-benzopyran-2-carboxylate, the title 

compound was prepared as a slightly yellowish semisolid 

( 78% yield). 

20 lH N.M.R. '(300 MHz, CD30D) 5 ppm: 1. 78 (m, 4-H); 2.66 

{broad t, 2H); 3. 95 (broad t, 2H}; 5. 20 ( s, 2H); 6. 87 

(d,· 2H); 7.10 (s, lH); 7.14-7.34 (sc, 7H); 7.40 (d, 2H); 

7 • 6 9 ( dd I lH ) • 

Example 19; 8-((4-(4-Phenylbutoxylphenyllsulfonylamino]-

25 4-oxo-4H-1-benzopyran-2-carboxylic acjd 

19A ·N-(3-Acetyl-2-hydroxyphenyll-4-methoxybenzenesulfo-

namide 

A solution of 3'-amino-2'-hydroxyacetophenone hy­

drobromide (1.282 g, 5.52 mmol) in pyridine (25 ml) was 

30 added at o•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. Afterwards it was evaporated to dryness, 

·redissolved in dichloromethane, washed with ·1M HCl, 

dried and the solvent was evaporated off under reduced 

5 pressure, thereby obtaining 1 . 4 79 g of the title 

compound.(81% yield). 

lH N.M.R. (300 MHz;·CDC13 ) 6 ppm: 2.58 (s, 38); 3.80 (s, 

3H); 6.85 ( d I 2H); 6.86 (t, 1H); 7 .. 11 (s, lH); 7.45 (d, 

lH); 7.72 (d, 2H); 7.77 (d, lH); 12.59 (s, lH). 

10 19B. Ethyl 8-(4-methoxyphenyllsulfonylaminoJ-.4-oxo-fH-1-

benzopyran-2-carboxylate 
I 

Following the process described in example 1 (point 

A), starting from B-·( 3...;acetyl-2-hydroxyphenyl )-4-metho­

xybenzenesulfonamide and diethyl oxalate, the title 

15 compound was prepared, which was purified by chromato­

graphy through a silica gel column, eluting with 

petroleum ether:chloroform 4:6 (90% yield). 

la N.M.R. (300 MHZ, CDCl3) s ppm.: 1.43 ("t, 3H);. 3.74 (s, 

3H); 4.45 (q, 2H); 6.77 (d, 2H); 6.99 (s, lH); 7.34 (dd, 

20 1H); 7.71 (d, 2H); 7.80 (dd, 18); 7.88 (d, 1H); 8.66 (s, 

lH). 

25 

30 .· 

19C Ethyl 8-[(4-hydroxyphenyllsulfonylaminoll-4-oxo-4H-

1-benzopyran-2-carbgxylate 

Following the · process described in.· example 18 

(point G), starting from ethyl 8-(4-methoxyphenyl)sulfo­

nylamino]-4~oxo-4H-1-benzopyran-2-carboxylate, the title 

compound was prepared, which was purified by 

chromatography through a silica gel column, eluting with 

petroleum ether: chloroform, . 2.5: 7·5 t6.7t yield) .• 

lH N.M.R. (300 MHz, CDCl.3 ) 6 .PPm: ·1.43 (t, 3H); 4.47 (q, 

211); 6.80 (d, 2H); 6.99 ( s ,. 1H); 7.24 ( s, 1H); 7.38 (t~ 
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lH); 7.61 (d, 2H); 7.85 (d, 1H); 7.96 (d, 1H); 12.51 (s, 

lH). 

190 8~[[4-C4~Phenylbutoxylpheny1JsulfoDylaminol-4-oxo-

4H-1-benzopyran-2~carboxylic acid 

A solution of ethyl 8-[(4-hydroxyphenyl)sulfonyl-

amino)]-4-oxo-4H-1-benzopyran-2-carboxylate (200 mg, 

0 .. 26 mmol) in DMF { 3 ml) was added with· a 5. 3M sodium 

methoxide solution in methanol (0.194 ml, 1.04 mmol) and 

the mixture was left under stirring at so•c for 2 h, 

then was cooled at o•c, added with 1-bromo-4-

phenylbutane (57 mg, 0.26 mmol), stirring at so•c for 2 

h. and at room temperature for 18 h. Subsequently the 

mixture was evaporated to dryness, partitioned in a 

mixture of water: ethyl acetate, 1 :.1, extracted with 

15 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 silica gel 

column, eluting with mixtures of chloroform:methanol 

mixtures of increasing polarity, thereby obtaining 70 mg 

20 of the title product (54% yield). 

lH N.M.R. {300 MHz, CD 30D-CDC1 3 mixtures) 8 ppm: 1.76 

(m, 4H); 2.65 (broad t, 2H); 3.95 (broad t, 2H); 6.83 

(d, 2H); 6.99 (s, lH); 7.14-725 (sc, SH); 7.42 (t, lH); 

7.68 (d, 2H); 7.87 ( d, lH); 7.97 ( d, 1H). 

25 Example 2'0: 4-0xo-8-[CE>-2-C4-C4-phenylbutoxyl-phenyll­

ethen-1-yll-4H-1-henzopyran-2-carhoxylic acid 

20A 2'-Hydroxy-3'-iodoacetophenone 

A suspension of 3'-amino-2'-hydroxyacetophe-none hy­

drobromide (2.5 g, 10.B mmol) in water (10 ml) at o•c 

30 was added successively with concentrated sulfuric acid 

(0.70 ml} and sodium nitrite (0.783 g, 11.3 mmol) 

.. 
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dissolved in water (1. 5 ml) and the mixture was left 

under stirring at o•c for 20 ·min. After that, 

conc~ntrated . sulfuric acid ( O. 2 ml) was added and the 

resulting mixture was poured onto a solution of 

5 potassium iodide (2.2 g) in water (2 ml) cooled at ·o·c. 

Copper powder (11 mg) was added in a few minutes and the 
. 

mixture was left at 75•c for 2 h. After this time the 

mixture was left to cool at room temperature, then 

extracted with chloroform ( 3x50 ml) , the organic phase 

10 was washed with a 5%; sodium tbiosulfate solution, dried 

15 

and the solvent was evaporated off under reduced 

. pressure. The resulting · residue was pur'if ied by column 

chromatography eluting with petroleum ether:chloroform, 

6:4, thereby recovering 1.95 g of ·title compound (69% 

yield). 
1 . 

H N.M.R~ {300 MHz,, CDCl3) 5 ppm: 2.64 {s, 3H); 6.69 (t, 

lH); 7.71.(d, lH); 7.90 (d, lH), 13.15 (s, .lH}. 

·2oa·4-C4-Phenylbutoxylbenzaldehyde 

Following the process described in example 18 

20 (point A}, starting from 4-hydroxybenzaldehyde and 4-

phenyl-1-butanol,. the· title compound was prepared ( 63l 

yield). 
1 ' ' 

H N.M.R. (300 MHz, CDCI3) 5 ppm: 1.80 (m, 4H); 2.6o (t, 

2H);4.00 (t, 2H}; 6.93 (d, 2H); 7.16 (sc, SH); 7.78 (d, 

2 5 2H l ; 9 • 8 3 ( s , lH) . . 

2oc 4-(4-Phenylbtitoxylstyrene 

A solution of . methyltriphenylphosphonium bromide 

(4.98 g, 13.9. mmol). in anhydrous tetrahydrofuran (130 

·ml) at o•c and under inert atmosphere· was added with a 
' . 

30 1. 6M butyl lithium solution in hexane (8. 69 ml) and the 

mixture was left under stirring at o•c for 2 h. After 

·"' 
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that, a solution of 4- ( 4-phenylbutoxy) benzaldehyde ( 2. 5 

g, 9. 84 mmol) in tetrahydrofur.an ( 10 ml) was added and 

the mixture was left under stirring at room temperature 

for 36 h, then carefully added with water (20 ml) and 

5 extracted with ethyl ether (4x50 ml). The organic 

extracts were dried and the solvents were evaporated off 

under reduced pressure. The resulting crude was purified 

by chromatography through a silica gel column, eluting 

with petroleum ether:ethyl ether, 95:5, thereby 

10 recovering 4. 20. g of the title compound ( 621 yield). 

lH N.M.R. (300 MHz, CDC1 3 ) 6 ppm: 1.78 (m, 4H); 2.67 

(brQad t, 2H); 3.95 (broad t,, 2H); 5.10 t d, 1H); 5,58 

(d, lH); 6.64 (dd, 1H); 6.82 ( d, 2H); 7.17-7.33 (sc, 

7H). 

15 200 3'-[(E)-2-(4-(4-Phenylbutoxylphenyllethen-l....;yll-2'-

hydrrixyacetophenone 

A mixture of 4-(4-phenylbutoxy)styrene (742 mg, 

2.92 mmol1, 2'-hydroxy-3'-iodoacetophenone (612 mg, 2.33 

mmol), triethylamine ( O. 408 ml, 3. 01 mmol), palladium 
·' 20 (II) acetate (14 mg, 0.06 mmol) in acetonitrile (15 ml) 

was left under stirring at 1oo•c for 24 h. Then the 

mixture was added with water (15 ml), extracted with 

ethyl ether (4x30 ml), dried and the solvents we~e 

evaporated off under reduced pressure. The resulting 

25 residue was purified by chromatography through a silica 

gel column, eluting with petroleum ether:ethyl ether, 

9:1, recovering 633 g of the title compound ( 70% yield) . 

1H N.M.R. (300 MHz,, CDC1 3 ) 6 ppm: 1.79 (m, 4H); 2.62 (s, 

3H); 2.68 (broad t, 2H); 3.95 (broad t, 2H); 6.85 {d, 

30 2H); 6.86 (t, lH); 7.08-7.36 (sc, 7H); 7.45 (d, 2H); 

7.59 (dd; lH); 7.73 (dd, lH), 12.51 (s, lH). 

.. 
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ZOE·. Ethyl 4-oxo-8-C l Bl-2-[4-C 4-pbenylbutoxy)_9henvl l-

ethen-l~yll-~H-1-benzopyran-2~carboxylate 

Following the process described in example 1 (point 

A), starting from 3 ' -[ ( E)-2-[4-( 4-phenylbutoxy)phenyl]-

5 ethe.n-1-yl ]-2 • -hydroxyacetophenone and diethyl .oxalate, 

the title compound was prepared, which was purified by . 
·chromatography through a silica gel column, eluting with 

petroleum ether:chloroform, 6:4 (66% yield). 

lH N.M.R .. (300 MHz, CDCl3) 5 ppm: 1.41 {t, 3H); 1.80 (m, 

10 4H); 2.67 (broad t, 2H); 3.95 {broad t, 2H); 4.39 {q, 

2H); 6.85 (d, 2H);. 7.03 (s, lH); 7.17-7.32 (sc, BH); 

15 

20 

. . . r 

7.44 (d, 2H); 7.77 (d, lH); 7.93 {dd, 1H). 

20! 4-0xo-8-C C Ek·2-C4-(4-phenylbutoxylphenyllethen-1-

yl]-4if-l-benzopyr.an-2-carboxylic. acid 

Following the process described in.example 1 (point 

H), starting from ethyl 4-oxo-8-[ ( B)..;.2-[4-( 4-phenylbuto­

xy )phenyl] ethen-1-yl l-4H-1-benzopyran-2-carboxyla·te, the 

title ·compound was prepared as a yellow solid with 

melting point 159-161•c (78t yield). 

lH H.M.R. (300 MHz, DMSO) 5 ppm: 1. 74 (broad m, 4H); 

2.65 (broad t, 2H); 4~03 (broad t, 2H); 6.94 (s, lH); 

6.99 (d, 2H); 7.17-7.32 (sc, SH);: 7.40 (d, lH); 7.52 (t, 

lH);. 7.54 (d, · 2H);. 7.67 (d, lH); 7.92. (dd 1 1BJ;~8.13 

(dd, lH). 

. ··:···; .... · ____ .. _;· ...... . 

25 Example 21: 8-((El-2-[4-C4-Phenylbutoxylphenyllethen-1_; 

yll-4-oxo-2-CS-1H-tetrazolyll-4H-1-benzopyran 

· 21A. 8-f (i')-2-C4-{4'-Phenylbutoxylphenyllethen'."'"1-yll-4-

oxo-4H-1-benzopyran-2-carboxamide 

Following the process described in example 12 

30 (point A), by amin.olysis reaction of ethyl 8-[ (E)-2-[4-

( 4-phenylbutoxy)phenyl]ethen-1-yl]-4-oxo-4H-1-benzopy- · 
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ran-2-carboxylate, the title compound was prepared as a 

yellow solid (83% yield). 

lH N.M.R. (300 MHz, DMSO) S .ppm: 1.73 (broad m, 4H); 

2.65 (broad t, 2H); 4.03 (broad t; 2H); 6.91 (s, lH); 

6.99 (d, 2H); 7.17-7.32 (SC· . , SH); 7.49 (d, lH); 7.51 (t, 

lH); 7.70 (d, 2H); 7.72 (d, lH); 7.93 (d, lH); 8.21 (d, 

lH); 8.28 (broads, lH); 8.53 (broads, lH). 

21B 8-[CEl-2-f4-C4-Phenylbutoxylphenyllethen-1-yll-4-

ox9-4H-l-benzopyron-2-carbonitrile 

Following the process described in example 2 (point 

D}, by reacting 8-[ (E)-2-[4-(4-phenylbutoxy)phenyl]­

ethen-1-yl]-4-oxo-4H-1-benzopyran-2-carboxamide with 

.phosphorous oxychloride in DMF for o. 5 h at o•c, the 

tit.le compound was prepared (97% yield). 

15 lu N .M.R. ( 300 MHz, coc1 3 ) 6 ppm: 1. 80 {broad m, 4H); 

2. 67 (broad t, 2H); 3. 93 (broad t, 2H); 6. 70 ( s, lH); 

20 

6.85 {d, 2H); 7.08-7.30 (sc, 7H); 7.38 (t, lH); 7.43 (d, 

2H) ; 7 . 91 ( d, lH) ; 7 • 98 ( d, lH) . 

21C 8-( ( El-2-I4-( 4-Phenylbutoxylphenyl]ethen-l-yll-2-4- · 
' • w ~· 

oxo-C5-1H-tetrazolyll-4H-l-benzopyran 

Following the process described in example 7 (point 

C), starting from 8-[( E}-2.-[ 4- ( 4-phenylbutoxy )phenyl l­

ethen-1-yl ]-4-oxo~4H-1-benzopyran-2-carboni tr ile, the 

title compound was prepared as a yellow solid with 

25 melting point 191.4-192.1•c, which was purified by 

digestion with methanol (95% -yield}. 

1 H N.M.R. {300 MHz, DMSO) 6 ppm: 1. 74 (broad m, 4H); 

2.66 (broad t, 2H); 4.03 (broad t, 2H); 7.01 {d, 2H); 

7.12 (s, lH); 7.18-7.32 (sc, SH); 7.53 (t, lH); 7.61 (s, 

3 0 . 2H ) ; 7 • 6 5 ( d , 2H ) ; 7 • 9 5. ( dd , 1H ) ; 8 .19 ( dd ; lH ) • 

Example 22: 8-( ( E)-2-[4-[4-{ 4-Fluorophenyl >-butoxylphen-
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yllethen-1-yll"'.'"4-oxo-48-l~benzgpyran-2-carboxylic: acid 

22A 4;..f 4-Flugrophenyll-1-hutangl 

A suspension of aluminium trichloride (10.2 g, 76.5 

mmol} in dichloromethane (250 ml) at o•c was added ·with 

S the borane;...tert-butylamine complex (13.2 g, 153 mmol) 

and the mixture was left under stirring.· at 0 •c for 15 . 
minutes. After that the mixture was added with 3-( 4-

f luorobenzoyl )prop ionic acid ( 5 g I. 25 o 5 mmol) Stirring 

at room temperature for 20 h, then added slowly with 

10 0.2M HCl {75 ml) and extracted with ethyl acetate (3x100 

ml)~ The combin~d organic phases were washed with O. 2M 
, 

BCl and with a NaCl saturated solution, dried and the. 

solvents were removed under reduced pressure. The 

resulting residue· was purified by chromatography through 

15 a silica gel column, eluting with hexane:ethyl acetate, 

8: 2, thereby recovering 2. 70 g of the title product as a 

colourless oil (631 yield). 
1 . . . 

H N.M.R. (300 MHz, .CDCl_3) s. PP~i 1.59. (m, 4H); 2.58 (t, 

2H); ~.60 (t, 2H); 6.90-7.12 (m, SH). 

20 · 22B4-C4-<4-F1:uorophenyllbutgxylbenzaldehyde 

25 

· Following the process described in . e~ample 18 

(point A), starting from 4-hydroxybenzaldehyde and 4-(4-
. . . 

fluorophenyl)-1-:butanol, the title compound was prepared 

( 43% yield). 

lg N.M.R. (300 MHz, . CDCI 3 ) 5 ppm: 1.80 (m, 4H); 2.65 (t, 

2H); 4.03 (t, 2H).; 6.95 (m 3H) · , . , 7.12 (m, 2H); 7.81 (d, 

2Hl; 9.85 (s, lH). 

22C 4..:. [4-( 4-Fluor.ophenyl lbutoxylstyrene 
" 

Following the .process described in example 20 

30 {point C)~ starting from 4-[4-(4-flyoropbenyl)butoxy]­

benzaldehyde, the title compound was prepared, which was 

... 
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purified cbromatograpbically through a silica gel 

column, eluting with petroleum ether: ethyl ether, 98; 2 

( 58% yield) . 

lH N.M.R. (300 MHz, CDCl3) s ppm: 1. 75 (m, 4H); .2.56 (t, 

2H); 3.87 (t, 2H); 5.06 {dd, lH); 5.56 (dd, 1H); 6.60 

(m, lH); 6.79 (m, 2H); 6.91 (m, 2H); 7.05 (m, 2H); 7.26 

(m, 2H). 

22D 3'-[CEl-2-f4-[4-C4~Fluorophenyllbutoxylphenyllethen-. 
1-yll-2'-hydroxyacetopbenone · 

Following the process described in example 20 

(point D), starting from .4-[4-(4-fluoropbenyl)butoxy]­

styrene and 2'-hydroxy-3f~iodoacetophenone, the title 

compound was prepared, which was purified by chromato­

graphy through a silica gel column, eluting with 

15 petroleum ether:ethyl ether, 95:5 (70% yield). 

lH N.M.R. (300 MHz, CDCl3) 6 ppm: ·1. 78 (m, 4H); 2.63 (t, 

2H) i 3. 95 ( t, 2H); 6. 84-6. 99 ( sc, SH); 7 .14 ( m, 3H); 

7.34 (d, 1H); 7.45 (d, 2H); 7.62 (d, lH); 7.75 (d, lH), 

12 . 5 5 ( s , lH ) • 
' 20 22E. Ethyl 8-UEl-2-£4-[4-C4-fluoraphenyllbutoxylphenyll-

etben-1-yl1-4-oxo-4H-1-benzopyran-2-carboxylate 

Following the process. described in example 1 (point 

A), starting from 3'-[(E)..:2-[4-[4-{4-fluorophenyl)buto­

xy]phenyl]ethen-1-yl]-2'-hydroxy-acetophenone and die-
. 

25 thyl oxalate, the title compound was prepared, which was 

purified by chromatography through a silica gel column, 

eluting with petroleum ether:chloroform, 8:2 (65% 

~yield). 

lH N.M.R. (300 MHz, CDC13 ) 6 ppm: 1.42 (t, 3H); 1.79 (m, . 

30 4H); 2.65 ·(broad t, 2H); 3.97 (broad t, 2H); 4.42 (q, 

2H); 6.87 (d, 2H); 6.95 (t, 2B); 7.05 (s,. 1H); 7.13 (t, 

.. 
·' 

·· .• 
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2H); 7,;2a (d, lH); 7.33 (broads, 2H); 7.46 oC_d, 2H); 

7.81(d, lH); 7.97 (d, lH). 

221 8-C C 11 ... 2-f4-f4-C 4-Fluorophenyl lhutoxylphenyll-ethen­

l-yl l-4-oxo-48.,;.l-benzopyrap-2-carboxylic acid 

Following the process described in example· 1 (point 

M), starting fr_om ethyl 8-[(E)-2-(4-[4-(4-fluo:c.ophenyl)-. 
butoxy]phenyl]ethen~l-yl]-4-oxo-4H-1-benzopyran-2-carbo-

xylate, the title compound was prepared as . a ·.yellow 

solid with melting point 161-162•c, which was ·:purified 

by ciystallization in methanol ( 71% yield). 

1H N.M.R. (300 MHz, DMSO). 5 ppm: 1 ~·73 (m, 4H); 2.65 

(broad t, 2H); 4.04 (broad t, 2H); 
. , 

6.96 (s, lH); 7.01 
.. 

(d, 2H); 7.11 {t, 2H); 7.27 (t, 2H); 7.43 (d, lH) i 7.53 

(m, 3H); 7.68 (d, lH); 7.94 (d; lH); 8~15 (d 1 lH). 

15 Example 23; 8-[ ( A'l-2-[4-[4-C4-Fluo:r;ophenyl )butoxy]phe-

20 

25 

. nyl]ethen-1-yll-4-oxo-2.,;.( 5-lH-tetrazolyl l-4H-1-benzopy-

··xan 

·23A 8-[ (A'l-2-(4..,;.[4-(4-Fluorophenyl )butoxy1phenyllethen-

l-yll.,;.4-oX0-4H-1-benzopyran-2-carboxa.mide 

Following the process described in example 12 

(point _A}, by aminolysis reaction .of ethyl s.-[(B)-2-[4-

[4-(4-fluorophenyl)butoxy]phenyl]ethen-1-yl]-4-oxo-4H-1-

benz.opyran-2-carboxylate, the title compound was 

prepared as a yellow solid (93% yield). 

la N .M.R. (300 .. MHz, DMSO) 8 ppm: 1.75 (broad · m, 4H); 

2.67 (broad t, 211 );. 4.06 (broad t,. 2H}; 6.93 (s, 1H); 

7.01 (d, 2H); 7.13 (t, 2H); 7.29 (t, 2H}; 7.50 (d, lH); 

7.56 ( t, 1H); 7.71 (d, 2HJ; 7.76 (d, 1H); 7.98 (dd, lH); 

8 . 2 5 ( dd, lH) ; 8 • 28 (broad s , lH) ; 8 . 5 5 (broad s, 1B) • 

30 23B 8-[(ll-2-[4..;[4-C4-Fluorophenyllbutoxylphenyllt:then,... 

1-yll-4-oxo-48-1.,;.benzopyran-2-catbonitrile 

_, 
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Following the process described in example 2 (point 

D), reacting· 8-[(E)-2-[4-[4-(4-fluorophenyl)butoxy]phe­

nyl]ethen-1-yl]-4-oxo-4H-1-benzopyran-2-carboxamide with 

phosphorous oxychloride in DMF for o. 5 h at o•c, the 

title compound was prepared (95% yield). 

lH N.M.R. (300 MHz, CDC1 3 )_ S ppm:· 1. 82 (broad m, 4H); 

2.68 (broad t, 2H);. 4.01 (.broad t, 2H); 6.81 (s, lH); 

. 6. 90-7 ~ 52 (sc, llH); 8.02 (t, 2H} • 

23C 8-[ C E)-2-[4-[4-{ 4-FluorophenVl )·butoxylphenyl];-ethen-

10 1-yll-4-oxo-2-CS-1H-tetrazolyll-4H-l-benzopyran 

Following.the process described in example 7 (point 

C), starting· from· 8-[ ( E)-2-[4-[4-( 4-fluorophenyl )buto­

xy]phenyl]ethen-1-yl]-4-oxo-4H-1-benzopyran-2-carboni­

trile, the ti·tle compound was prepared as a yellow solid 

15 with melting point 173.6-174.7•c, which was purified by 

20 

crystallization in methanol ( 83i yield). 

lH N.M.R. (300 MHz, DMSO) s ppm: 1. 74 • (broad m, 4H); 

2.66 (broad t, 2H); 4.04 (broad t, 2H); 7.01 (d, 2H); 

7.13 (m, 3H); 7.27 (m, 28); 7.53 (t, lH); 7.61 (s, 2H); 
I 

7.65 {d, 2H); 7.95 (dd, 18); 8.19 (dd, lH) • 

Bxamp1e 24: 8-[Cll-2-C4-C4-Phenylbutoxy)-2-fluorophe-

nyllethen.;..l-yll-4-oxo-fH-1-benzopyran-2-carboxylic acid 

24A 2-Fluoro-4-hydrox_ybenzoic acid 

Following the process described in example 5 (point . 
25 G). starting from 2-fluoro-2-hydroxybenzonitrile, the 

30 

, 
title compound was prepared (quantitative yield}. 

lH .M.R. (300 MHz, C030D) 5 ppm: 6.61 (dd, 1H); 6.69 

( dd' lH); 7. 87 ( t I lH), 12. 51 ( s, lH}. 

24B Methyl. 2-fluoro-4-hydroxybenzoate 

Following .the process described in example 5 (point 

c), starting from 2-f luoro-4-hydroxybenzoic acid, the 

.. 

., 
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title compound was prepared (86% yield). 

lH .M.R. (300 MHz, CD30D) S ppm: 3.83 (s, 3H); 6.55 (.dd, 

lH); 6.65 (dd, lH); 7.80 (t, 1H), 12.35 (s, lH). 

24C Methyl 4-(4-phenylbutoxyl-2-fluorobenzoate 

Following the process described in example 18 

(point A), starting from methyl 2-fluoro-4-hydroxyben-. 
zoate and 4-phenyl-1-butanol, the title. compound was 

prepared, which was purified by chromatography through a 

silica. ·gel column, eluting with hexane:ethyl acetate, 

10 95:5 (97% yield). 

15 

1 . . 
H .M.R. (300 MHz, CDC1 3 } 6 ppm: 1.80 (m, 4H); 2.67 (t, 

2H);. 3.87. (s, 3H); 3.96 (t, 2H)i 6.58 '(dd, 1H); 6.67 

(dd, 1H); 7.17-7.29 (m, SH); 7.87 (t, 1H). 

24D 4-(4-Phenylbutoxyl.;..2...;fluorobenzyl alcohol 

Following the process described in example 1 (point 

C), · starting 

fluorobenzoate, 

f roin 

the 

(quantita.tive yie.ld) .. 

methyl 4-(4-phenylbutoxy)-2-

title compound was prepared 

lH .H.R. (300 MHz, CD30D) S ppm: 1.69 (m, 4H); 2.57 (t, 

20 2H}; 3.81 (t, 2H); 4.:-59 (s,- 2H); 6.57 (dd, 1H); 6.64 

(dd, lH); 7.09-7.24 (m, 5~); ?~28 (t, lH}. 

24E 4-C4-Phenylbutoxy>-2-fluorobenzaldehyde 

A solution of 4-{ 4-phenylbutoxy}'-2-f luorobenzyl 

alcohol. ( 1. 38 g, 5. 03 mmol) · in dichloromethane { 50 ml) 

25 was added with pyridinium · cblorochromate ( 1. 63 g, 7. 54 

. mmol) I stirring at. room· temperature for 1 h. After that 

the .. reaction mixture was filtered on. celite, washing 

with dichloromethane. After drying and removing the 

solvent, the .resulting crude was purified bY 

30 chromatography through a silica gel column, e1uting with 

dichloromethane, thereby recovering 1. 02 g of the title 

·' 
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compound ( 741 yield). · 
1 . . . . 

H .M.R. (300 MHz, CDCl3) 8 ppm: ·1.83 (m, 4H); 2.69 (t, 

2H ) ; 4 • 01 ( t , 2H ) ; 6 • 5 7 - ( dd , lH ) ; 6 • 7 3 ( dd , lH ) ; 7 • 1 7 - . 

1.31 (m, SH); 7.79 (t, lH); 10.18 (s, lH). 

5 24F·4-C4-Phenylbutoxyl-2-fluorostyrene 

Following the process described in example 20 

(point C), starting from. 4-(4-phenylbutoxy)-2-fluoro­

benzaldehyde and methyl triphenylphosphonium salt, the 

title compound was prepared, which was purified by 

10 chromatography through a silica gel column, eluting with 

hexane:ethyl acetate, 1:1 (65t yield). 

1 H N • M • R ; { 3 O O MHz , CDCl 3 ) S ppm : 1 • 7 8 ( m , 4H ) ; 2 . 6 6 ( t , 

28); 3.90 (t, 2H); 5.21 (dd, lH); 5.65 (dd, lB); 6.5.5 

(dd, lH); 6.62 (dd, lH); 6·.78 (dd, lB); 7.17-7.31 (m, 

1 S SH) ; 7 • 3 S { t, lH} • 

20. 

24G 3'-[{El-2-f4-(4-Phenylbutoxyl-2-fluorophenyllethen-

1-yll-2'-hvdroxyacetophenone 

Following the process described in example 20 

(point D), starting from 4-(4-phenylbutoxy)-2-fluoro-
, 

styrene and 2' -hydrox.y-3 '-iodoacetophenone, the title 

compound was prepared, which was purified by flash 

chromatography through a column, eluting with petroleum 

ether:ethyl acetate, 95:5 (67% yield). 

1H N.M.R. (300 MHz, CDC1 3) 6 ppm: 1.78 {m, 4H); 2.59 (s, 

25 3H); 2.66' (t, 2H); 3.91 (t, 2H); 6.56 (dd, lH); 6.64 

(dd, lH); 6.86 (t, lH); 7.17.;.7.30 (m, 6H); 7.40 (d, _lH); 

7.53 (t, 1H); 7.59 (dd, lH); 7.74 (dd, lH), 12.ae (s, 

lH). 

24H Ethyl 8~[( El-2-f4~C4-phenylbutoxyl-2-fluorophenyll-

30 · ethen-1-yl l-4-oxo-4H-1-benz.o~vran-2-carboxylate 

Following the process described in .example 1 (point -
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A), starting from. 3 '_;[ ( B)-2-[4-(4-phenylbutoxy)~2-fluo-. 

rophenyl]ethen-1-yl]-2'-hydroxy-acetophenone and diethyl 

oxalate, the title compound was prepared (quantitative 

. yield)• 
1 . 5 H N.M.R. (300 MHz, CDC1 3 ) 8 ppm: 1.40 (t, 3H); 1.79· (m, 

4H); 2.66 (t, 2H); 4.40 (q, 2H); 3.91 (t, 2H); 6.57 (dd, 

lH); 6.64 (dd, 1H); 7.02 {s, 1H); 7.17-7.32 (m, 6H); 

7 • 3 7 ( d , 2H ) i 7 • 4 6 ( t I . 1H ) ; 7 • 7 8 ( d I 1H ) ; 7 • 9 5 ( d I 1H ) . 

24! 8-[CEl-2-C4-C4-Phenylbutoxyl-2-fluorophenyll~then-1-

10 yll-4-oxo-4H-1-benzopyran-2-carboxylic acid 

Following the process described in example 1 (point 
, . 

M), starting from ethyl 8-[(E)-2-[4-(4-phenylbutoxy)-2-

fluorophenyl]ethen-1"'.'"Yl]...,4-oxo-4H-1-benzopyran-2-carbo­

xylate, the title compound was prepared as a- yell·ow · 

15 solid ·with melting point 73.4-73.s•c, which was purified 

by crystallization in methanol (52%.yield). 

la N.M.R. (300 MHz, CDC1 3/CD30D mixtures). & ppm: 1.81 

(broad m, 4H); 2.69 (broad t., 2H); 3.95 (broad t, 2H); 

6.60 (d, 1H); 6.69 (d, lH); 7.17-7.32· (m, 6H); 7.41 (t,, 

2 o lHJ ; 1 • s 2 c s , 2H > ; 1 • s s < t, 1H > ; 1 . g 4 < d, 1H > ; ·a • o 6 < d, 

lH}. 

25 

Example 25; 8-Cl Bl-2-[2-C 4 '-Fluorobenzyloxymethyl l-2. 3-

dihydrobenzofuran-5-yllethen-1-yll-4-oxo-48-1-benzopy­

ran-2-carboxylic acid · 

25A 2-(4'-Fluorobenzylgxymethyll-5-hydroxymethyl-2.3-:-di-, 

bydrobenzofuran 

, Following the process described in example 18 

(point c), starting from ethyl 2-( 4 '-fluorobenzyloxy-

methyl)-2,3-dihydrobenzofuran-2-carboxylate (7.00 g, 

30 23. 2 . mmol), LiA1H4 ( 3 .. 51 g, 92. 6 mmol) and dry ethyl 
. -. 

ether (300 ml), the title compound was prepared (83% 

,. 
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yield). 

la N.M.R~ (300 MHz, CDC1 3 } 6 ppm: 2.90 (dd, lH); 3.08 

(broad.· s, lH); 3.14 (dd, lH}; 3. 55. (dd, 1H); 3.61 (dd, 

lH) ; 4 • 4 4 ( s , 2H) ; 4 • 5 0 ( dd , 2H) ; 4. 9 0 ( m, 1H) ; 6 • 7 O ( d, 

1H); 60.98 (m, 3H); 7.08 (s, lH); 7.26 (m, 2H-}. 

25B 2-(4'-Fluorobenzyloxymethyll-5-formyl-2.3-dihydro-

benzofuran 

Following the process described in example 24 

(point E), starting from 2-(4'-fluorobenzyloxymethyl)-5-

10 hydroxymethyl-2, 3-dihydrobenzofuran, the title ·compound 

was prepared (72% yield). 

lH N.M.lL (·300 MHz, CDC1 3 ) s ppm: 3.06 (dd, lH); 3.30 

(dd, lH); 4.56 (d, 2H); 4.44 (s, 2H); 5.09 -(m, lH); 6.89 

(d, lH); 7.01 (t, 2H); 7.27 {m, 2H); 7.67 (d, lH); 7.71 

15 ( s,. lH); 9. 82 ( s, 1H). 

25C 2~C4'-Fluorobenzyloxymethyll-5-yinil-2.3-dihyd;oben­

zofllran 

Following the process described in example 20 

(point C), starting from 2-(4'-fluorobenzyloxymethyl)-5-
' 20 formyl""".2,3-dihydrobenzofuran, the title compound was 

prepared, which was purified by chromatography through a 

silica gel column, eluting with petroleum ether: ethyl 

acetate, 95:5 {58% yield). 

lH N. M. R. ( 300 . MHz, CDCl 3 ) S ppm: 2. 98 ( dd, lH}; 3. 21 

25 (dd, lB)i 4.58 (dd, lH); 4.66 (dd, lH); 4.52 (d, lH); 

4.56 (d, lH); 4.95 (m, 1H}; s.o~ (d, 1H); 5.55 (d, lH}; 

6.62 (dd, 1B); 6.73 (d, lH); 7.00 (t, 2H); 7.12 (dd, 

lH); 7.23-7.29 (m, 3H). 

25P · 3•..;.f(El-2~[2-(4'-Fluorobenzyloxymethyll-2.3-dihydro-

30 benzofuran-5-yllethen"".1-yll-2'-hydroxyacetophenone 

Following the process described in example 20 

·' 
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(point D), starting from 2-:-(4'-fluorobenzyloxymethyl)-5-

vinil-2,3~dihydrobenzofuran and 2•-hydroxy-3 1
-

· iodoacetophenone, . the title compound was prepared, which 

was purified by chromatography through a silica gel 

5 column, eluting with petroleum. ether:ethyl acetate, 

~5:15 (63% yield). 

1H N.M.R. (300 ~z, CDC1 3 ) 6 ppm:· 2.58 (s, 3H); 2.96 

(dd,··1H); 3.22 (dd, lHJ; 3.63 (m, 2H); 4.50 (d, lH); 

4.56 (d, 1H); 4.96 (m, 1H); 6.76 (d, 1H); 6.85 (t, lH); 

10 . 6.99 (t, 2H); 7.08 (d, lH); 7.22-7.32 (m, 4H); 7.37 (s, 

15 

lH); 7.57 (d, lH); 7.70 (d, 1H); 12.88 (s, lH). 

25E Ethyl · s,...r C El-2-(2-( 4' -Fluorobenjy'loxymethyl l-2. 3-

dihydrobenzofuran-5~yllethen~1-yl l-4-oxo-4H-1:..benzopy­

ran-2-carboxylate 

.Following the process described in example 1 (point 

A), starting from 3'~[(E)-2-[2-(4'-fluorobenzyloxyme­

thyl)-2,3:_dihydrobenzofuran-5-yl]ethen-1-yll-2'-hydroxy­

acetophenone and diethyl oxalate, the ·title compound was 

prepared (quantitative yield). 

20 1a N.M.R. (300 MHz, CDC~3} 5 ppm: 1.43 (t, 3H); 3.01 

{dd, 1H); 3.26 (dd, lH); 3.66 (m, 2H); 4.42 (q, . 2H) ; ... 

4.53 (d, 1H); 4.58 (d, 1H); 6.78 {d, lH); 7.01 (m, 3H}; 

7.27-7.38 (m, 7H )) 7.81 (dd; lH}; 7.96 (d, lH). 

25F . 8-CCEl-2-[2:..c4i.:..f1u0 robenzyloxymethyll-2.3-dihYdr0 -

25 benzofuran-5-yllethen-1-yl1:_4-oxo-4H-1-benzopyran-2~car-

30 

boxylic acid 

_ Following the process described in example 1 (point 

M), starting from ethyl 8-((E)-2~[2-(4'-fluorobenzyloxy­

methyl)-2,3-dihydrobenzofuran-5-yl]ethen-1-yl]-4-.oxo-4H..;. 

1-benzopyran-2-carboxylate, the title · compound · was 

prepared as a yellow solid with melting point 203. 6-

. ·:. 

' 
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2os.4•c, which was purified by digestion with ethyl 

ether {53% yield). 

1H N.M.R. (300 MHz,. CDC1 3/CD 30D mixtures) o ppm: 3.03 

( dd , lH } ; 3 . 31 ( dd , 1H ) ; 3 • 6 9 ( m, 2H ) ; 4 • 5 S _( d , 1H ) ; 

5 -4.60 (d, lH); 5.02 (m, lH); 6.79 {d, 1H); 7.03 (t, 2H); 

7.14 {s, lH); 7.32 (m, 3H); 7.38"'"'.7.45 (m, 4H}; 7.92 (dd, 

lH) ; 8 • 01 ( dd , lH ) • 

Examole 26 .· a:..UEl-2-[2-C4 1 -Fluorooenzyloxymethyll-2.3-

dihydrobenZofuran-5-y11ethen-l-yll-4-oxo-2-(5-1H-tetra-

10 zolyll-4H-l-benzopyran 

26A 8-( l El-2-f 2-C 4 '-·Fluorobenzyloxymethyl l-2. 3-dihvdro­

benzofuran-5-yllethen-1-yll-4-oxo-4H-1-benzopyran-2-c:ar­

box amide 

Following the process described in example 12 

15 . (point A), by aminolysis reaction of ethyl 8-[ ( E}-2-(2-

20 

( 4 '-fluorobenzyloxymethyl )-2, 3-dihydrobenzofuran-5-yl]­

ethen-1-yl]-4-oxo-4H-1-benzopyran-2-carboxylate, the ti­

tle compound was prepared as a yellow solid (83% yield). 

1H N.M.R. (300 MHz, DMSO) s ppm: 3.02 (dd, lH); 3.31 
I 

(dd, lH); 3.67 (m, 2H}; 4.55 (s, 2H); 5.04 (m, lH}; 6.81 

(d, lH) i 6. 93 (s, lH}; 7.17 (t, 2H); 7.35-7.53 (m,. SH); 

7.65-7.72 (m, 2H); 7.94 (d, lH); 8~17 (d, lH); 8.28 

(broad s, lH); 8.53 (broad s, 1H). 

26B 8-(CEl-2-[2-(4'-Fluorobenzyloxymethyl)-2.3-dihydro-

25 benzofyraD-5-yl1ethen-1-yll-4-oxo-4H-1-benzopyran-2-car-

bonitrile 

Following the process .. described in example 2 (point 

D), by reacting .S-[(E)-2-[2-(4'-fluorobenzyloxymethyl)-

2,3-dihydrobenzofuran-S-yl]ethen-1-yl]-4-oxo-4H-1-

30 benzopyran-2-carboxamide with phosphorous oxychloride in 

DMF for o. S h at o•c, the title compound was prepared 

.. 
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( 761 yield). 

lH N.M.R. (300 MHz, CDC1 3 ) S ppm: 3.06 (dd, lH); 3.32 

(dd, lH); 3.67 (m, 2H); 4.55 (d, lH); 4.61 (d, lH); 5.03 

(m, lH); 6.80 (s, 1H); 6.82 (d, lH); 7.03 (t, 2H); 7.16 

5 (d, 1H}; 7.26-7.33 (m, 4H); 7.42-7.45 (m, 2H); 7.98 (d, 

lH ) i 8 • 0 2 ( d , lH ) • 

26C · · 8-[ ( El-2-(2-C4 '-FluOrobenzyloxymethyl l-2 .3-dihydro­

benzofuran~S-yllethen_;.1-yll-4-oxo-2-(5-18-tetrazolyll-

49-1-J;>enzopyran 

10 Following the process described in example 7 (point 

C), starting from 8-[(E)-2-[2-{4'-fluorobenzyloxyme­

thyl)-2,3-dihydrobenzofuran-5-yl]ethen-1~yl]-4-oxo-4H-1-

benzopyran-2-carbonitrile, the title compound was 

prepared as a yellow solid with melting point 137. 5-

15 . 140 .a•c, which was crystallized from pentane: chloroform 

mixtures and recrystallized in benzene (421 yield). 

lH N.M.R. (300 MHz, DMSO) S ppm: 3.05 (dd, lH); 3.33 

(dd, 1H); 3.67 (m, 2H); 4.55 (s, 2H); 5.04 (m, ·lH); 6.84 

(d, lH); 7.11.(s, 1H); 7.18 (t, 2H); 7.35-7.40 (m, 2H); 

20 7.45 (d, 1H}; 7.52 {t, lH); 7.54-7.61 (m, lH); 7.94 (d, 

lH) i 8 • 1 7 ( d I l'H ) • 

Biolggical activity test§ 

The antagonistic activity on LTD4 o·f the compounds 

of the present invention is determined· by means of an 

25 inhibition test of the [3H]-LTP4 receptor· binding in 

guinea-pig lung membranes. 

£.lHJ-LTD.t receptor binding inhjbjtion test jn guinea~pig 

lung membranes 

Guinea pig lung membranes, .· containing the LTD 4 

30 · receptors, are purified following the method described 

by Mong and col. (Mong et al. , Prostaglan.din.s, 1984, 28. 

,. 

. ~·--·. ·.~ ~-.····· 
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805). These purified membranes ( 150 pg/ml) are added to 

an incubation· mixture containing 10 mM of PIPES buffer 

(piperazine-NiN'-bis(2-ethanesulfonic acid) (pH 7.4), 10 

mM cac12 , 10 mM MgC12 , . 2 mM cysteine, 2 mM glycine, O. S 

5 nM [3H]-LTD4 (4700-6400 GBq/mmol) and different 

concentrations of the product under test in a final 

volume of 310 pl. The reaction mixture is incubated for 

30 minutes at 2s·c. 

The radioligand bound to the membranes is separated 

10 from the free one by dilution with 4 ml washing buffer 

(10 mM Tris-HCl (pH 7.4) and 100 mM NaCl) at o•c and 

filtration 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 o•c. 

15 The rad.ioactivity present in the filters _is determined 

by liquid scintillation. 

20 

The specific binding is defined as the difference 

be.tween the· total binding of [3H]-LTD4 and the non­

specific binding determined in the presence of 1 pH 

The data obtained iri the competition tests are 

analyzed. by a computational program, which determines 

the inhibition constant of each compound (Ki) by means 

Qf the Cheng-Prusoff ·.equation (Cheng et al., Biochem. 

Pharmacol., 1973, 22, 3094). 

25 Ki = ICSO I (1 + [LJ I Kd) 

wherein 1c50 is the concentration of compound which 

displaces a 50% of the bound radioligand, [L] is the 

concentration of [3H]LTD4 free in the test and Kd is the 

dissociation constant · of the LTD4 obtained in a:n 

30 independent way by means of· Scatchard analysis. 

The selected compounds of general formula I show in 

... 
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inhibition test 

inhibition constants (Ki) between 1000 and O .1 'nM. The 

activity values of so111e representative compounds are 

shown in Table 1. 

. . : . . . 

.. 



W097/34885 

5 

10 

15 

20 

25 

Compound 

Example lfQ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
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Table 1 

PCT/EP97/01418 

[3H]-LTD4 Receptor bindi~~ 
inhibition .Ki (nM) 

145±34 

12.0±4 

5.6±0.5 

2.3±0.2 

24.0±3 

6.0±2.1 

1. 88±0. 2 . 

1.73±0.2 

1.1±0.2 

9.0±0.8 

1.9±0.04 

0.39±0.1 

9.3±3 

4.2±1.1 

102±48 

169±24 

1200±440 

174±43 

6.0±1.0 

6.2±1.3 

0.5±0.2 

6.0±3 

0.39±0.1 

22.3±0.1 

1.25±0.3 .. 

0.46±0.1 

... 
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CLAIMS 

1. A compound of formula I, 
\ 1\1111! \Ill~ 11111 Ill~ II 1\11 

D 
I 

wherein:. 

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

- B can be:. 

a) a benzofused heterocycle 

R3 T. 4 . .s . A4 

3~))~6 
'.· f ·---2Y.u . · .. ~ 7 

l 8 

.·wherein:·· 

- U is an oxygen or sulfur atom -or a BRS group, 

wherein Rs is hydrogen · or (c1-c4)-alkyl, the Rs 

group optionally substituted by the 

substituent containing A when said substituent. is 

bound to the 1- ·position of .the benzofused 

heterocycle; 

z ·and ·· Y represent two carbon atoms linked 

together by a single bond or by a double bond; 

- T is a single bond, a methylene group or a 

·' 

., ·::·; ... 
. · . .' 
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\ \11\11\ \\\I\\ 111\l l\lll \\ lll\ 
* c L M S * 

carbonyl group; 

and wherein: 

- the substituent containing A is bound to any one 

of the possible·. 1-, 2-, 3- or 4- . position of the 

benzofused heterocycle; 

- the subs ti tuent containing c is bound to the 6-

or 7- position of the benzofused heterocycle; 

b} a phenyl group 

6 

wherein the subs ti tuent containing c is bound to the 

15 phenyl group at the 3-, 4- or 5- position; 

- c is a diradical which represents: 

a) when B is a benzofused heterocycle, a ..:coHR 7 - , 

-CS.NR 7 - , -so2NR 7 - , -cH2o-, -CH=CH- group, wherein 

R7 is hydrogen or methyl; 

20 b) when' B is a phenyl group, a -so2NR 7 - , -CH2o-, -
CH=CH- group, wherein a7 is hydrogen or methyl; 

- .D is a S•tetrazolyl or -COORS group, wherein as is 

hydrogen, a (C1-c4 )~alkyl or a phenylalkyl group of less 

than 10 carbon atoms; 

25 - a1, R2, a3, a4 and R6 are independently hydrogen, 

.halogen, (c1-c4)-alkyl, -oCH3 or ;..OH; 

- m and n are integers from 0 to 4; 

as well as the solvates and pharmaceutically acceptable 

salts thereof and all the possible stereoisomers or 

· 30 Jilixtur-es thereof. 

: .... 
·' 

2. A compound according . to claim 1, wherein al and -R2 · 

,;,/ .. ·~~ . 
·:~ 
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are hydrogen, 
123 

fluorine or 

5-tetrazolyl or COORS group, 

methyl, ethyl or benzyl. 

chlorine and :c is a 

wherein ·Rs is hydrogen, 

3. A compound according to any one of claims 1 or 2, 

5 wherein Bis a·benzofused heterocycle, 

10 

. R3 
4 s R4 

'~T.D~/ 3·z·\ . . .)'~ 6 
I . I -

2 Y~L · ·. ~ 
/ "'U . . ..,,.,, .. 7 

1 8 

and C is -CONR7- or --CH=CH-. 

4. A compound according to claim 3, . wherein R3 is 

hydrogen or· methyl and U is a MRS group, wherein RS is 

15 hydrogen or methyl or can be substituted with the 

substituent containing A. 

20 

5. A compound according to claim ·· 3, wherein R3 is 

hydrogen, R4 is hydrogen, fluorine, chlorine, methyl or 

methoxide and -U is oxygen.· 

6. A compound according to. claim 3, ·wherein the 

subst~tuent containing C is bound to th~ 6- position of 

the central benzofused heterocycle. 

7. A compound according to claims 4 and 6, wherein T · 

is a single_ bond or a -carbonyl group, Y-Z is a -CH=CH-

2 5 group and the . subs ti tuen:t containing A . is. bound to the 

1- or 2- position of the central benzofused heterocycle. 

8. , A compound according to claims 5 and 6, wherein the 
. . 

substituent containing A is bound to the 2- position of 

the central benzofused heterocycle. 

30 9. A compound according to any one of claims 3 to 8, 

wherein m and n are integers from 1 to 2 . 
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f 0. A compound a_ccording to any one of claims 1 or 2, 

wherein Bis a substituted phenyl 

· 3 Rs 

.2r& 

.~5 
6" 

and C is -CH=CH-, -cH2o- or · -so2NR 7 - , wherein R 7 is 

10 hydrogen or methyl. 

11. A compound according to claim 10, wherein the 

substituents containing A· and c are bound to the phenyl 

group in a respective para position. 

12. A compound according to claims 10 and 11, wherein 

15 R6 is hydrogen, fluorine, chlorine, methyl or methoxide, 

n is 0, A is oxygen or sulfur and m is 3 to 5. 

13. A· compound according to :claim 1 selected from the 

following ones: 

8-[2-(benzyloxymethyl)chromane-6-carboxamido]-4-oxo-4H-

20 1-benzopyran-2-carboxylic acid~ 

N-[4-oxo-2-{1H-5-tetrazolyl)-4H-1-benzopyran-8-ylJ-2-

·. ( benzyloxymethyl) chromane-6-carboxamide; 

B-[2-(.3-phenylpropyl)chromane-6-carboxamido)-4-oxo-4H-1-

benzopyran-2-carboxylic acid; . 
25 N-f 4-oxo-2-( lH-5-tetrazolyl )•4H-1~benzopyran-8-yll-2-( 3-, 

phenylpropyl}chromane-6-carboxamide; 

8-[2-(benzyloxymethyl)benzofuran-5-carboxamido]-4-oxo-

4H-1-benzopyran-2-carboxylic acid; 

8-(2-benzyloxymethyl-2,3-dihydrobenzofuran-5-carboxami-

30 do)~4-oxo-4H-1-benzopyran-2-carboxylic acid; 

N-[4-oxo-2-(1H-5-tetrazolyl)-4H-1-benzopyran-8-yl]-2-

·' 
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benzyloxymethyl-2i3-dihydrobenzofuran-5-carboxamide; 

8-[2-(3-phenylpropyl)-2,3-dihydrobenzofuran-5-carboxami­

do]-4-oxo-4H-1-benzopyran-2-carboxylic acid; 

N-[4~oxo-2-(1H-5...;tetrazolyl)-4H-1-benzopyran-8-yl]-2-(3-. . . . 

5 phenylpropyl)-2,3-dihydrobenzofuran-5-carboxamide; 

a-(2-benzylthiometbyl-2,3-dihydrobenzofuran-5-carboxami­

do}-4-oxo-4H-1-benzopyran-2-carboxylic acid; 

8-[2-(4'-fluorobenzyloxymetbyl}-2,3-dibydrobenzofuran-5-

carboxamido]-4-oxo-4H-1-benzopyran-2-carboxylic acid; 

10 N-[4-oxo-2-(1H-:-5-tetrazolyl)-4H-1-benzopyran-8-yl]-2-

( 4'-fluorobenzyloxymethyl)-2,3-dihydrobenzofuran-5-car-

boxamide; 
_, 

8-[7-chloro-2-(3-phenylpropyl)-2,3-dibydrobenzofuran-S­

carboxamido]-4-oxo-4H-1-benzopyran-2-carboxylic acid; 

15 8-:-[2-(3-phenylpropyl)-2,3-dihydrobenzofuran-5-carboxami-

do]-6-fluoro-4-oxo-4H-l-benzopyran-2-carboxylic acid; 

8-[4-chloro-2-(3-phenylpropyl)-2,3-dihydrobenzofuran-5-

carboxamido]-4-oxo-4H-1--benzopyran-2-carboxylic acid; 

8-[6-chloro-2-( 3-pbenylpropyl)-2,3-dihydrobenzofuran-5-

20 carboxamido]-4-oxo~4H-1-benzopyran-2-carboxylic acid; 

25 

.... ~-[ 4-oxo-2-( 1H-5-tetrazolyl )-4H-l-benzopyran-8-:-Yl ]-1-( 4-

phenylbUtyl )-3-methylindole-5-carboxamide; 

8-[[4-(4-phenylbutoxy)phenyl]metbyloxy]-4-oxo-4H-1-ben­

zopyran-2-carboxylic acid; 

8-[[4-(4-phenylbutoxy)phenyl]sulfonylamino]-4-oxo-4H-1-

benzopyran-2-c~r~oxylic acid; 

8-[(E}-2-[4-(4-phenylbutoxy)phenyl]ethen-1-yl]-4;...oxo-4H-

1-benzopyran-2~carboxylic acid; 

8-[(E)-2-[4-(4-phenylbutoxy)phenyl]ethen-1-yl]-4-oxo-2-

30 ( 5-lH-tetrazolyl )-4H-1-benzopyran; 

8-[(E)-2-[4-[4-(4~£luorophenyl)butoxy]phenyl]ethen-1-

·" 
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yl ]-4-oxo~4H-1.:..benzopyran-2-carboxylic ·acid; 

8•[(.B)-2-[4-"[4-(4-fluorophenyl)butoxy]phenyl]ethen-1-

yl]-4-oxo-2-{5-1H-tetrazolyl)-4H-1-benzopyran; 

8-[(E)-2-:[4-(4-pheriylbutoxy)-2-fluorophenyl]ethen-1-yl]-

4-oxo-4H-1-benzopyran-2-carboxylic acid; 

8-[(E)-2-[2-(4'-fluorobenzyloxymethyl)-2,3-dihydroben­

zofuran-5-yl]ethen-1-ylJ-4-oxo-4H-1-benzopyran-2-carbo­

xylic acid; 
·. 

8-[(E)-2-r2..:..(4'-fluorobenzyloxymethyl)-2,3-dihydrobenzo-

10 furan-5-yl]ethen-1-y1J-4-oxo-2-{5-1H-tetrazolyl)-4H-1-

benzopyran; 

8-[(E)-2-(4-[4-{4-chlorophenyl}butoxy)phenyl)ethen-1-

Yl J-4-oxo-2-( 5-lH-tetrazolyl )-4H-1-benzopyran; 

8-[{E)-2-[4-[4-(4-methylphenyl)butoxyJphenyl)etben-1-

15 ylJ-4-oxo-2~( 5-lH-tetrazolyl )-4H-1-benzopyran; · 

8-((E)-2-[4-[4-(4-methoxyphenyl)butoxy]phenyl]ethen-1-

. yl]-4-oxo-2-( 5-1H-tetrazolyl)-4H-1-benzopyran; 

8-[(E)-2-(4.;..(4-[4-(iso-propyl)phenyl]butoxy]phenyl]­

ethen-1-yl]-4-oxo-2-(5-1H ... tetrazolyl)-4H-1-benzopyran; 
' 20 8-[(E)-2-[4-[4-[4-(tert-butyl)phenyl]butoxy]phenyl]-

,.~ 

ethen-1-yl]-4-oxo-2-(5-1H-tetrazolyl)-4H-1..,.benzopyran; 

8-[(E)-2-[4~[4-(4:...chlorophenyl)propyloxy]phenyl]ethen-1-

yl]-4-oxo-2-(5-1H-tetrazolyl)-4H-1-benzopyran; 

8-[(E}-2-[4-[4-{4-fluorophenyl)propyloxy]phenyl]ethen-1-

25 yl]-4-oxo~2..:.(5-1H-tetrazolyl)-4H-1-benzopyran; 

8-[(E)-2-[4-[4-{4-methylphenyl)propyloxy].phenyl]ethen-1-

yl]-4-oxo-2-(5-1H-tetrazolyl)-4H-1-benzopyran; 

8-[(E)-2-[4-[4-{4-methoxyphenyl)propyloxy]phenyl)ethen-

1-yl]-4-oxo-2:...cs-1H-tetrazolyl)-4H-1-benzopyran; 

30 8-[(E)-2-[4-[4-[4-(iso-propyl)phenyl]propyloxy]phenyl]-

ethen-1-yl l-4-oxo-2- ( 5-1H-tetrazolyl )-4H-1-benzopyran; 

... 
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8-[(B)-2-[4-[4-[4-(tert-butyl)phenyl].propyloxy]phenyl]• 

ethen-1-yl]-4-oxo-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 pharmaceutically 

5 acceptable salts thereof, 

inwhich process: 

10 

15 

20 

a) when in general formula I D is -cooRs·, a compound of. 

general formula II, 

0 

II 

wherein .· Rl; R2, A, B, C, DI and n have the above 

mentioned meanings, is reacted with a commercial 

compound III, 

0 0 
. II II · R9o-c-c-oR9 

III 

wherein R9 is the residue RS with the . exception of 

hydrogen, in the presence of a base, to obtain a 

25 compound IV, 

COOR9 

30 0 0 

IV 



--·-----

WO 97.134885 11111111min111111111111 m11 
C L M S * 

PCT/EP97/01418 

128 

which is ·subjected · to an acid treatment to obtain 

compound·V, 

5 

0 

10 .·which coincides with I wherein D is COORS or, when D is 

COOH in formula I, is· converted into I by cleavage of 

the Rg group through alkali hydrolysis; 

15 

20 

25 

30 

b) when in general formula ID.is a 5-tetrazolyl group, 

.a compound of formula VI, 

0 

NC 
VI 

wherein Rl, R2, A, B, C, m and n ·have the above 

mentioned meanings, is reacted with sodium azide to 

obtain a compound VII, 

0 

N-. I . 
N~ /NH 
~N . VII 



' 
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which coincides with I wherein D is the ·. 5-te~razolyl 

group; 

c) alternatively, when in general formula 'l c is 

~co-NR7_,, then a compound VIII, 

VIII 

10 wherein Rl, A, B, m and n have the above mentioned 

meanings, is reacted with a compound IX, 

15 

0 

E 

NHR7 

IX 

wherein R2 and R 7 have the above mentioned meanings and· 

B can be equivalent to the group D in I or, when D in 

20 formula I is COOH, then E contains- a suitable carboxy­

protecting group, the·· reaction being · carried out 

previously preparing the acid chloride of the compound 

VIII according to conventional processes, then reacting 

it with compound IX in the presence of a base, to obtain 

25 thereby a compound of formula X, 

0 
30 

x E 

·' 
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which coincides with I, wherein c is -COJfR 7~ or is 

converted in I, wherein c is -CONR7-, removing any COOH­

protecting group present in E; 

.d) when in general formula I C is -cH2o-, then a 

5 compound of formula XI, 

10 

15 

20 

25 

30 

XI 

wherein Rl, 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, 

0 

E 

OH 

XII 

wherein a2 and E have the above mentioned meanings, in 

the presence of a base, to obtain a compound.of formula 

XIII, 

0 

E 
XIII 
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·which coincides with I, wherein c · is -cH2o- or is 

converted into I wherein c is -ca2o- removing any COOB­

protecting groups present in E; 

e) when in formula I c is -so2NR7 - and A is oxygen or 

5 sulfurt then a compound XIV, 

HA-(CH2Jn-8-S02NR 7 

10 0 

E 

. XIV 

wherein · R2, R 7, B, E and n have the above mentioned 

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

with a compound XV, 

20 

25 

xv 
wherein Rl, ~ and m have the above mentioned meanings, 

in the presence of a base- t:'5 O'b'taiw·.,.. -compound ·--lfVI, 

0 

XVI 
E 

30 which coincides with I, wherein C is· -so2NR 7 - . and A is 

oxygen or sulfur, or is converted into I, wherein c is 
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-so2NR 7 - and A is oxygen or sulfur, removing any COOH-

protecting groups present in E; 

· f) and, if necessary, the compound of formula I is 

converted into the desired salt, by treatment with a 

base or a suitable ion exchanger according to 

conventional methods. 

15. The use of a compound of any one of claims 1 to 12 

in the preparation of a medicament for the therapeutical 

treatment 6~ leukotrierie-mediated diseases. 

10 16. The use according to claim 14, wherein the 

leukotriene-mediated diseases are of inflammatory or 

allergic type. 

17. The use according to claim 15, wherein the 

inflammatory or allergic diseas.es are: bronchial asthma, 

15 allergic rhinitis, allergic . conjunctivitis, rheumatoid 

arthritis, 

psoriasis. 

osteoarthritis, tendinitis, bursitis or 

18; The use according to claim 14, wherein the 

leukotriene-mediated diseases are. of cardiovascular 

20 type. 

19. The use according to claim 17, wherein the diseases 

of cardiovascular type are: cardiac ischemia, cardiac 

infarction, coronary spasm1 cardiac anaphylaxis, 

cerebral oedema or endotoxic shock. 


