- 1 .- "N |MDAZOLYL DERI VATI VES OF Bl CYCLI C COVPOUNDS AND PROCESS FOR THEI R

PREPARATI ON' The present invention relates to new N-im dazolyl degi CV;\T
\ LA

vatives of bicyclic conpounds, in particular to N\imda 5 zolyl

dert vatrves of 3, 4-di hydro-2H 1- benzopyran 2H 1-

_-benzon)yhan 1,2,3,4- tetrahydronapht"hal e€ne, 1, 2-di hydro- naphthal ene, i ndgTe

and- i ndene, to a process for their preparation and to pharnaceuti cal :

conposi tions contai ni ng ﬂ% f‘mé ONRES AR ng an
~im dazol e skel eton, for exa ATE&QLmﬂd?zo el s%a‘%?s@fﬁéﬂfe ¢ % Q¥§ and
1- (2-isopropyl p.N@n)PIR)OGBBaj&m ECHETR \ERERARABIGN bl € to i nhi bi t t hr omboxane

[err] synt het ase—Prestagtanrei-As—vot—3t3—No—dr—6+1—(39+-—Bachen cal
- 15 and Bi ophysi cal Research Communi cations, vol. 80, No. 1, 236 (1978)7.

However ,- since imdazole and 1-1ower al kylim dazoles show only a very weak
TXA inhibiting effect, these conpounds 2 are devoid of any practical
utility as rredi‘I'd:iengg‘eszmtThenmmieqh itelstesryo i mgpor¥aimidazobyhi deri-

conmpounds pos- sessing tron er and norqispeplflc i phi |tor ef fect on
TXA2 synt het as&2 tﬁé(ceesnt“"l i’dﬂ? RERAYACS £ ot RATEL TR %rs§ t¥etP2e8, and

exactly N-ign dazalyyl dé‘%rﬂdéaéﬂ\)@ cpf.f 3, @rumwalr&liﬁﬂ’é-ﬁéﬂ@a{syﬁ%ZzaZ?S) and
N-i-m dazol yl derivatives of 1,

-benzopyran,1, 2 3 4 tetrahyd*onapht ialene, 1,2-dihydro-
naphthalene, indane and indene, to a process for their
preparation and to pharmaceutical compositions containing.
them.

10 It is known that some compounds having an imidazole
skeleton, for example, imidaiole-iﬁself, 1-alkvlimidazo- C»
les, and 1-(2-isopropylphenyl)-imidazole derivatives are
able to inhibit thromboxane A, (TXA)) synthetase,
[Prostaglandins, vol. 13, No. 4, 611 (1977); Biochemical .

15 and Biophysical Research Communic;tions, vol. 80, No. 1,
236 (1978)7.

However, since imidazole aﬁd 1-lower alkylimidazoles show

only a very weak TXA_ inhibiting effect, these compounds

2
are devoid of any practical utility as medicines.

20 Therefore, it is very important to obtain compounds pos-
sessing a stronger and more specific inhibitory effect on
TXA2 synthetase,

Recently other imidazolyl compounds were synthetized,
and exactly N-imidazolyl derivatives of 1-chroman (US

25 Patent 4,342, 775) and.N—imidazolyl derivatives of 1,2,3,4-
-tetrahydro-naphthalene, indane and 2-substituted-i-chroman

(UK publisheéd Patent Application 2,106,509 A), which are

g



-tet rahydr o- napht hal ene, indane and 2-Substituted-1-chroman (UK published
Patent Application 2,106,509 A), which are -2- endowed with a strong -~
bl.god pl atel et-antiaggregating activity, but do not possess any activ'iilis
i nhi bitors of TXA2 synthetase. Surprisingly, it has now been found tha
certain imdazolyl derivatives, although structur- 5 ally related to
those*ﬂéscribed in US Patent 4,342,775 Zand in UK published Patent
Application 2,106,509 A are strong selective inhibitors of TXA2 synthesis
and further nore stimulators of [err] siqrg hesjs. These conpounds are

described in t heEAWEh VR T FPRIvR 1P 1143ty ioTan t IREFHRFA &I sone

i m dazol yl - deri vald Mes. ENGANE | Lpasii £ ACtd W s wth
no activity on t%'teél[ er r}f' syst gdnqml\%#eapeéxga%%g;/ {}K}go%&nvent |%n£%rjbﬁ\ﬁ%ﬁe&s@&s
conpounds havi ngpf XA ol dyoviheragmnersirdmirsdniagl | )if erad fdw Héenmhswend t he
synbol ---- represernts a single or. a double bond; Z coqgletes a single

bond or is an oXyifeh ARG WidREqLYL figniratelites ora FIUIRhE TFRGEE De

the same or (i f-312Q, raff¥&Mto ithose described in US Patent 4,342,775
and in UK published Patent Application 2,106,509 A, are

strong selective inhibitors of TXA, synthesis and further

2 .
more stimulators of PGI. synthesis. These compounds are

N~ described in the preseni invention, which, furthermore,
10 provides soﬁe imidazolyl-derivatives endowed with a strong
hyPolipaemic acti&ity,but with no activity on the 'D(AZ/PGIZs-ystem.
More exactly the invention provides compounds having the

L following general formula (I)

(1)

15 wherein
the symbol ---- represents a single or a double bond;
Z completes a single bond or is an oxygen atom or a

-CHZ— group;

each of R1, R., R and'R4, which may be the same or dif-

2 3

20 ferent, is

(a) hydrogen; hydroxy:; halogen; cyano; C,-C_ alkvl;

1 76



(a) hydfogen; hydroxy; hal ogen; cyano; Cl-C6 al kyl; -3- [err] alkoxy; a «

[err] acylam no graoup; [err] wherein 2 Ris [err] and each of R' and
LR','Db the sanme or different, is hydrogen or C-C6 alkyl; or 5 (b) one
.of {e is 5-tetrazolyl or a group selected from[err] wherein R R and °

R' are as defined above, and Xis -,-S- or -NH, and the others are as
-defined above under (a); 10 one of Ry and R6 is hydrogen and the ot herws
hydrogen, [err] alkyl, [err] cycloalkyl, or a phenyl or pyridyl ring,
wherein the phenyl or pyridyl ring is unsubsti- tuted or substituted by one
to three substituyen ), fr.om hydroxy .and rr] al koxy;. and the pharna
15 ceutically acgepic;b%g?{zbgﬁ%s % ha'égf 'aéé( e Pr %‘;ﬁh i 5P i TRP4Res al |
the possible isomers (e.g. cis and trans isomers and optical isomers) of

t he conpounds of fonnula;kFS and their mxtures, and the netabolic
precursors of th&S&nmpolinds of +f oGHYOR (-1 )"COR or -CH,COR, wherein
R" .

Rl
R is -OR' or -N’/ and each of R' and R", being the
R“ ) . .
- same or different, is hydrogen or C1--_C6 alkyl; or
5 {b) one of R1, Rz, R3 and R4 is 5~tetrazolyl or a group v
. . RI . Rl :
selected from -COCH20R', -CH=C -COR and -x-é-COR,
. }
Rll

wherein R, R' and R" are_as_defined above, and X is '\)
~0=-,=S= or -NH-, and the others are as defined
above under (a); .

10 one of R5 and R6 is hydrogen.and the othér_is'hydrogeﬁ,
Cq=Cg alkyl, C,-C, cycloalkyl, or a phenyl or pyridyl
ring, wherein the phenyl or pyridyl ring is unsubsti-
tuted or substituted by one to three sﬁbstituents
chosen from hydroxy and C1-C4 alkoxy; and the pharma

15 ceutically acceptable salts thereof.
The present invention includes all the possible isomers
(e.g. cis and trans isomers and optical isomers) of the

compounds of formula (I) and their mixtures, and the

metabolic prchrsors'of”the compounds of- formula (I).



--4 - The nunbering used to identify the€ posttions in the conpounds of
formula (1) is the conventional one, as is depicted in the follow ng
exanpl es:-ferr] 1) [err] 2 ) [err] -5- Pharmaceutically acceptable salt
of the conpounds of formula (1) include_agid addition salts, with ({ zg »
inorgapic, e.g. nitric, hydrochloric, hydrobronic, sulphuric, perchl oL

and phosSphoric, acids, or organic, e.g,_acetic, 5 propionic, glycolic,
lactic,. oxal i c, THE Swmbemid Aserhi & cldenfify| thecpppitiopsnisi Ehe
Cinnam ¢, Mandelddh AARAIdE Ve dmatd dpr) A ERL! SolbERe1OREAABRE, S50,

al kali metal, especially sodiumor potassium bases or alkaline- earth

met al , especi al liyy Gaptiatedrimagne st ol owirsgsexanpl8swi t h or gani ¢ bases,
e.g. ' al kylam nes, preferably triethyl- am ne. The al kyl, al koxy and

al kyl thi o groups may be branched or straight chain groups. A hal ogen atom
is, for exanple, fluorine, crg ori ng or bro=— '
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mne, preferably chlorine or bromne. 15 A [err] alkyl group is preferably™
a [err] alkyl group. A [err] alkoxy group is preferably a [err] alkoxy
‘group, Yn particular nethoxy, ethoxy or isopropoxy. The termacyl, in [err],
aéyégzgd [err] acylam no groups, refers to acyl groups derivated fron1both

sat ed and 20 unsaturated carboxylic acids, preferably alkanoic acids,
e. g -dcetyl, propionyl and butyryl.”A C3-C6 cycloalkyl ring is preferdb#
cycl opropyl or cyclohexyl, in particular cyclopropyl. \Wen one or nore or
[err] is halogen it is 25 preferably chlorine or brom ne. -6- \When one

or nore of [Rhaymagentigal aﬂ%‘ﬁstal?l?sSﬁﬁe?ﬁbWEnﬁ%gwunéﬁh?f
| sopr opy! Orfé 15“&’ irl}/%‘)ﬁﬂ?@n%cfévé?éftfén[géils,'éiL?rﬂl?éﬁédxif

preferably ace pr op
acyl am no, id. gs ﬂ&EﬁfﬁﬁﬂﬂgﬁfﬁEﬁl@ﬁM&ndhydrﬁbtmmﬁmylauiphurﬂben R and/or
R is [err] alkyl, it |s‘§referabl err artlcular met hyl or

ethyl . When REFEI¥OTHS r3n isf??ﬁ?ﬁ ?'|% $§fe?r 359 %b?y £efr]2G9FkyF, in
particulqg [§¥5§ion1c, glycolic, lagtlc, oxalic, malonic, malic,
maleic, tart§ric,'citric, benzoic, cihnamic, mandelic and
salicylic acids}'and salts with inorgaﬁic, e.g. alkali
metal, especially sodium or potassium, bases or alkaline- o
earth metal, especially calcium or magnesium, bases, or ~
10 with organic bases, e.g.’alkylamines, preferably triethyl-
.amine. The alkyl, alkoxy and alkylthio groups may be
branched or straight chain groups.
A halogen atom is, for example, fluorlne, chlorine or broﬁv/
mine, preferably chlorlne or bromine.
15 A Cc,-C_. alkyl group is preferably a C,-C, alkyl group.

1 76 1 74

A C1--C6 alkoxy group is preferably a C1-C4 alkoxy group,

in particular methoxy, ethoxy or isopropoxy.

‘The term acyl, in Cz.-c4 acyl and C2-C acylamino groups,

refers to acyl groups derivated from both saturated and
20 unsaturated carboxyllc acids, preferably alkanoic acids,

e.g. acetyl, propionyl and butyryl.

T A C3-C6 qycloalkyl ring is preferably cyclopropyl or

cyclohexyl, in particular cyclopropyl.
is halogen it is

When one or more or R1, R., R, and R

2 3 4 .
25 preferably chlorine or bromine.



When one or nore of [err] is -SR,it i$ e.dg -SHor -S(Cl-C4)alkyl, in
particular nethylthio, ethylthio or isopropylthio. 15 Wen one or nore' of
[eer] SN it is preferably [err] Wien one or nore of [err] is ]

it isrpreferably [err] Wen one or nore of Rl, R2, R3 and R4 is -Cx%ii}ﬂ,is
pref-- 20 erably carboxy or Cl-C4 al koxy; carbonyl I n particular
nethox§¥barbonyl or ethoxy-carbonyl, or It is an1no-carbon yl or di(C-C4
al kyl ) am no-carbonyl, in particular dineth- ylanm no-carbonyl or

di et hyl am no- carbonyl Wien one or nore of R, R R and R is -CH COR, it
is 25 preferablywéﬁﬂbeﬁ?néFh?PrGroéleﬂ §bko£ eafbByytAefhyfy RAkYL,
particul ar met hoxyzcarb oX % S
aninOcarbonyIneth%F g% gggkerrny @Etﬁ§ﬁ ¥Eﬁgcér ?FHBY% PQE%E¥%a§PthIar'
di met hyl ani no- carWhay! onet by moredoeth Ia%noagr bﬁaszre‘ibyt W‘leacgme of
[err] is [err] it is preferably rein and belng t he
same or differentitaid HVG?BEBHlYné?ﬁ%YloPrePﬁ9PiﬁﬁﬁlR is hydroxy [err]

al koxy, pref eéab'%RHFtBﬁéonVmSEQOfSi‘ ROl R Sramkid R] §erel -8} kubyraming,
in particul ar am no or et hylam Mo, 18 Is

it is preferably acetylamlno or propionylamino.

When R' and/or R" is C1-C6 alkyl, it is preferably C1-C4-
~alkyl, in particular methyl or ethyl.

When one of.R1, Rz; R, and R, is ~-COCH.OR', it is prefer-

3 4 2
10 ably -COCHZOH or -COCH O(C1-C4)alky1, in particular

COCHzOCH3 or -COCH OCZHS

When one or more of R1, R2' R3 and R4 is -SR',it is e.g. -SH

. or —S(C1-C4)a1ky1, in particular methylthio, ethylthio or

isopropylthio. ,

, R, and R, is -N , it is
2 3 4 R“

. 3+ ~NHCH_, -N(CHj), or -N{(C,H.) .

When one or more of R1, Rz, R3 and R4 is -CHZOR’, it is

§ prgferably -CHZOH, -CH20CH3 or CHZOCZHs

When one or more of R1. Rz, R3'and R4 is -COR; it is pref-

20 erably carboxy or C1-C4 alkoxy-carbonyl, in particular

methoxy-carbonyl or ethoxy-carbonyl, or it is amino-carbon

15 When one or more of R1, R

preferably -NH ~NHCH

yl or dl(C1°C4

ylamino-carbonyl or diethylamino-carbonyl.

alkyl)amino-carbonyl, in particular dimeth-

When o©ne of more of R1,'R2, R3 and R4 is —CHZCOR, it is

25 preferably carboxymethyl or C1-C4 alkoxy-carbonylmethyl,

in particular methoxy-carbonylmethyl or ethoxycarbonyl~



di (C1-C4)al kyl am no, in particul ar~di methyl am no or dieth- 10 ylam no.

When one of [err] is [err], R is prefer- ably hydrogen, nethyl or ethyl
~and RY referably hydroxy, met hoxy, ethoxy, am no, ' .
nethyl , et hyl am no, di methyl ami no or diethylamno. 15 Wen [err] S
terr] yI it is preferably [err] alkyl, in particular methyl or ethyl.

Wen R5 or R6 Is C3-C6 cycl oal kyl ~ t7 i-s preferably cycl o- propyl. Wen
[err] is a phenyl or a pyridyl ring, said ring is. 20 preferably
unsubstituted, or when substituted, it is pref- erably substituted by one
to three suhsthwaenmsl¢he§enmmngﬂdvhmnxéwemhykﬂpniﬁkﬁ )akkxkﬂtrcular

nmet hoxy. Preferred c n%e& of, the i nv%ptr ar oun mul a
). wher ei n-BRATGTARRORY Lhethydy g ede%%ﬁua Gbondl o,
ée%rnegrgkgﬁ@th clrofy ikan ?ha;iﬂédﬁ; 1R dHRA same or dif- ferent S

(a') hydrogen, hydroxy ogen [err] al kyl ;5 [err]
al koxy, [err] a mherern each of [err] is |ndepéhdently hydrogen or
When one of R1, Rz, R3 and R4 is -X-C-COR it is preferably
Rll
R' o
5 -0-C-COR, wherein R' and R", being the same or different,
Rl! ]

are-hydrogen, methyl or ethyl and R is hydroxy,c1fc4alkoxy, 2

preferably methoxy or ethoxy, or R is amino or C -C4alkyl-

amino, in partieular, methylamino or ethylamino,1o: it is
di(CT-C4)alkylamino, in particular dimethylamino or dieth-
10 ylamino. o ) R' _ W
When one of R1, R2’ R3 and R4 is -CH=éfCOR, R' is prefer-
ably hydrogen, methyl or ethyl and R is preferably hydroxy,
methoxy, ethoxy, amino, methylamino,ethylamino,dimethylami
no or diethylamino. | '

15 When R cr'RGfis C.-C_ alkyl, it is preferably C1-C4alkyl,

5 1 76
in particular methyl or ethyl.

When Rs or R6 is C3 C6 cycloalkyl, it is preferably cyclo-
propyl. ' o
When R, or R, is a phenyl or a pyridyl ring, said ring is

20 preferably unsubstituted, or when substituted, it is pref-
erably .sub'sti’tu"te&-by one to three substituents chosen from

- hydroxy and C1—C  alkoxy, in particular methoxy.

3
Preferred compounds of the invention are the compounds of
formula (I) wherein the symbol - - - represents a double

25 bongd;



[err] alkyl; or (b') one of [err] is [err] acyl, [err] [err] 10

[err] , wherein [err] are as defined above, and the others are as defined
above undey (a'); one of [err}] is hydrogen and the other is hydrogen,s~ %\
Cl-C3.al kyl, cyclopropyl, or a phenyl or pyridyl ring .15 Y
unsuls{ituted or substituted by one to ghree substit uents chosen fr
hydroxy—and Cl-C2 al koxy; and the pharmaceutically acceptable salts

t hereof.. More preferred conpounds of the invention are the conpounds of
formula (1) wherein 20 the synbol - - - represents a doubl e bond; -9- Z
i s an oxygen atofn &F 8S[@eELnBRoBBOVEAe of [err] is [err], wherein [err] is
as de- fined abo a he gt hegs pbndegenden 0 d en
and hydroxy; 5 g%?hoﬁg %ﬂ'[§2f]k333?§r$f'[gﬁg?EZE%grg? Eﬁ%e%é@%}é%r?ggare
as defined above, andféhentfhe#ss are independently chosen from hydrogen and

hydr oxyl ;
y Y 4 alkyl,

R .
OH, -COOR_ or -conN{_2 wherein

"

each of Ra and Rb is independently hydrogen or

(a') hydrogen, hydroxy, halogen, C1-C

S ' c,-C, alkoxy, -CH

1 74 2

C1-C4 alkyl; or

"
' - -
(b') one of R1, RZ' R3 and R4 is C2 C4 acyl, CHZCOORa,
R R %} R R
-0~-C~COOR_, =-0O-C-CON ' -CH=C-COORb or
l | a ‘ .
U Y b Ry
A
10 -CH=C-CON , Wherein R_ and Rb are as defined
| \ a
above, and Ehe others are as defihed'above under
(a'); |
5~; one of R5 and R6 is hydrogen and the other is hydrogen,
' C1-C3 alkyl, cyclopropyl, or a phenyl or pyridyl ring
15 unsubstituted or substituted by one to three substit

uents chosen from hydroxy and c,-C alkoxy: and the

2
pharmaceutically acceptable salts thereof.

More preferred compounds of the invention are the compounds

of formula (I) wherein

20 the symbol - - - represents a double bond;



~
Lo

*R5 and R6 are both hydrogen; and the pharmaceutically 10 acceptable salts
thereof. Particularly preferred conpounds of the invention are the
conpo nds of formula (1) wherein the synbol * - - represents a double bond;,

Zis{p (gen or a [err] group; 15 one of [err] is [err] wherein [err] is
[err [err] are as defined above, ;,and the others are hydrogen; [err];
are ogen; and the pharnaceutlcaTI§ acceptabl e salts thereof. \ﬁj
Particul-arly preferred conpounds of the invention are also the conpounds of

formula (1),wherein the synbol - - - represents a double bond; Z is a -CH2-
group; 5 on® b$ frroexygenspeem] oroa f@HET grmhpwein [err] are as defined
above, and th ot hgerg arg ingep egt | 0 gen and ;hydroxy;
R5 and R6 are°R yd$§g§ Ehd g gﬂﬁa?&a%%ut?ég kY gg%gégabﬁa 16 a§aFF

t hereof . Anpongihée @B@Vepuaﬁalyharetnéfgdaeenmﬁaasanaéntmy bﬂbeahleaomthe

nost preferred are the conpounds of formula (1),
hydrogen and hydroxy:;

§ = or one of R1,_R2, R_ and R, is -CONH.,, ~CH_OH, -COCH

3 4 2 2 37
| - Ra Ra . Ra
~CH,COOR_, ~CH=C-COOR, , -CH=C-CONH,, =G-C-COOR, or
Ry .
| N,
X

|a _ .
-O-? -CONH., wherein Ra and Rb are as defined above, and

2
the others are independently chosen from hydrogen and hydxyl:

o/

R5 and RG are both hydrogen; and the pharmaceutically

10 acceptable salts thereof. _
' Particularly preferred compounds of the invention are the

compounds of formula (I) wherein

the symbol :;:_: represents a double bond;

Z is oxygen or a -CHZ- group:; |

Ta |
is -O-f_CORg' wherein Rg is -NH

R,

or "-OR-a and Ra and Rb afe as defined above, and the

15 one of Rys Ry, Ry and R

3 ° 4 2

others are hydrogen;

R5 and R6 are hydrogen; and the pharmaceutically acceptable

salts thereof.



wherein the symbol - - - represents a double bond; Zis a -CH2- group; 15
one of [eL(] is [err] wherein [err] is as deflned above and the others are
hydrogen; [err] are hydrogen;  and the pharnaceutically accept- able s Ei\
t her eof . -11- Exanples of preferred conpounds of the invention ar ( /
follow ng: 1) 3-(1-im dazolyl)-2H 1-berzopyran; 2)
3-(T-imMm7dazol yl)-6-chl oro-2H 1- benzopyr an; 5 3)

1-i mdazol yl) - 6-nmet hoxy- 2H 1- benzopyr an;

3-(

3-(1-im dazolyl)- A ;
3 (11 m dagol y1) - EFAEHHUEED, LrRESERRU) Spo ?hggﬁzc’f Sheaipvgption are
3-(1-i mi dazol yl ) - 8162- theboopponpls- Bif- fobmnzapyfanwhe@ein)
2-nethy|-3-(1-inid zol g met hoxy- 2H 1- benzopyrap; 8 :

2-methyl -3-(1-im & ?OF%‘%’ Ea-r'-béx e?ﬁ—efe5§ﬁzBpépgﬁ,leQ}’oﬁgr’ret hyl - 3-
(1-imdazolyl)-7-gasRoyy=ght 1- GeBagpvr an;

10) 2- net hyl - 3- (1- |n1dazolyl?-6 car anDyI 2H 1- benzopyr an;

11) 2- met hyl - 35(. 1ena1d£zBHyIB - R2- endb8 jyesny£p %H—iCH§5COOR benzopyr an;
12) 2- et hyl - 3-(1- |n1dazolyl) g (2- carboxylsopropo y) 2H" -1 -Denzopyr an;

.CH=C-CORg ’ whereln Ré and Rg are as defined above,
) and the others are independently chosen from hydro-
N gen and hydroxy;

5 6
10 salts thereof.

R. and R_ are hydrogen; and the pharmaceutically acceptable

Ambng the particularly preferred compounds of the invention,
U | the most preferred are the compounds of formula (I},
wherein the symbol - -~ - represents a double bond;
Z is a -CHZ- group:; '
15
one of R1, Rz, R3 and R4

above and the others. are hydrogen;

is -CORg, wherein Rg is as defined

RS and RG are hydrogen; and the pharmaceﬁtically accept-

able salts thereof.



13) 2-i sopropyl - 3-(1-i m dazol yl ) - 6- car boxy- 2H 1- benzopyr an;

14) 2-
15) 2-

¢ hyl -

3-(1-imdazol yl)-6-ethoxycar bonyl - 2H 1- benzo- 20 pyr an;
propyl - 3-(1-i m dazol yl ) - 6- car boxy- 2H 1- benzo- pyran;
di met hoxyphenyl ) -3-(1-i m dazol yl ) - 6- net hoxy-2H - 1-benzopyr an;

- di hydr oxyphenyl ) - 3-(1- |n1dazolyl) 6- hydr oxy-2H -1- benzopyraQ—)

18)2 (3-pyridyl)-3-(1-i m dazolyl)= 61 Earboxy 2H 1- benzo- pyran;

19) 2- (4- hydr oxyphenyl ) -3-(1- |n1dazolyl) 5, 7-di hydroxy-2H 30

- 1- benzopyr an; -12- 20)

3, 4-di hydr o-E3:dripless daﬁcﬁuyéﬁeﬁ'swrd:mxgedndbsrrzf)p'yhaninﬁéx)t:.on are the
di hydr o- ZI“HW%hé3 (1-im dazol yl ) -6-carboxy-1- -benzopyran; 22)

3,
3,
Vi
1
1
1

4-
4-
n
2-
2-
2-

di hydr o-BR1R

yl)-1- be

d
d
d

|hydr0
I hydr o-
|h¥9ro

10

15

20

25

30

B3-(1-imdazolyl)-6-(2-carboxy- S

1 |n1 azol yl )™ 6- net hoxynaph ene; 25)
Z#(ﬂr(TﬁIh&daa¢3yF)fﬁ&¢h&gnaphmhb+heezoﬁﬁyan,

(§'l{ﬂfﬁiésébfvl)r§¥$ﬁﬁﬁbxy9 HnP-benzooyran?aphthalene

4) 3-(1-imidazolyl)-6-carboxy-2H-1-benzopyran;

5) 3-(1-iﬁida201y1)—6—(2-carboxyisopropoxy)-2H-1-benzo—

| pvran; .

6) 3-(1-imidazolyl)-6-(2-carboxyvinyl)-2H-1-benzopyran;
7) 2-me£hjl-3-(1-imidazolyl)-6-methoxy-2H-1-benzopyran;
8) 2-methyl-3-(1-imidazolyl)-6—carboxy—2H-1-bénzdpyran;
9) 2-methyl-3-(1-imidazolyl)-7-carboxy-2H-1-benzopvran;

10)2-methyl¥3f(14imidazdly1);6-carbamoyl-2H-1-benzopyran;\')

11) 2-methyl-3- (1-imidazolyl) -6~ (2-carboxyvinyl) -2H~-1-
-benzopyran; .
12)2-methyl-3-(1-imidazolyl)-6-(2-carboxyisbpr0poxy)-2H-

-1-benzopyran;

13) 2-isopropyl-3-(1-imidazolyl) -6-carboxy-2H-1~benzopyran;

14)2-methy1—3-(1-imidazoly1)-6-ethoxycarbonyl-2H-1-benzo-
pyran;

15) 2-cyclopropyl-3-(1-imidazolyl)-6~carboxy-2H-1-benzo-
pyran;

16)2-(3,4- dlmethoxyphenyl) -3-(1-imidazolyl) -6-methoxy-2H-
-1-benzopyran;

17)2-(3,4-dihydroxyphenyl)~3-{(1-imidazolyl) -6-hydroxy-2H-
-1-benzopyran; _

18)2-(3—pYridyl)-3—(1-imidazolyl)-6-carboxy-2H-1-benzo-
pyran; |

19) 2-(4-hydroxyphenyl) -3-(1-imidazolyl) -5, 7-dihydroxy-2H-

-1=-benzopyran;

agoﬁygjhx@xp_ﬁeﬁgoéﬂ}g@zolyI) napht hal ene; 24)-

it

25 °



2- dfhydro 3.(1 I m dazol yl ) - 8- net hoxynapht hal ene; 28)

1,

dlhydro 3-(1-imdazol yl)-6-carboxynapht hal ene; 29) : ~
- di hydro- 3- (1-i m dazol yl ) - 6-car banoyl napht hal ene; 30) Qéé?
| ene

- ¢i-hydro-3-(1-i m dazol yl ) -6-ethoxycarbonyl napht ha- 15 ~31).

- di ydro-3-(1-im dazolyl)-6-hydroxymgthyl napht ha- |ene; 32) .

-di Aydr o-3-(1-i m dazol yl ) - 7- car boxynapht hal ene; 33) 1, 2-
ydro- 3- (1-i m dazol yl ) - 5- car boxynapht hal ene; 20 34)
-d
-d
-d

i hydro-3-(1-imni dazolyl)-5- carbannylnaphthalene
 hydr o3 1340 G AHRE ST R B ek hﬁ-@arbwmmﬁwyw

, | hydr o- 3- ((1-J47i da7Ql gslphv i CA oY 1S mgé,hql £ene;
5 37) 1, 2- dlhprL 3- (1|%%dazoly - -cafﬁgxy %%§I ynapht ha- | éne
-13- 38) 1, 2- dlhydrOJam@hopmnamzolyl) 6- ( 2- car boxyi so-

Propoxy ) napht bl e, i e R G S )
vinyl ) - naphtshal ene; 4lky1)-1-benzopyran;
1, 2-di hydro-3-(1-i m dazol yl ) - 6- hydroxy- 7- acet yl.naph-
23) 1,2-dihydro-3-(1-imidazolyl)-naphthalene;
24) 1,2—dihydro-3-(1-imidazolyl)-6-methoxynaphthalene;
25) 1,2-dihydro-3-(1-imidazolyl)-7-methoxynaphthalene;
26) 1,2-dihydro-3-(1-imidazolyl)-6-methoxy~7-bromo-
10 naphthalene; '
27) 1,2-dihydro-3-(1-imidazolyl)-8-methoxynaphthalene;
28) 1,2-dihydro-3-(1—imidazolyl)-6?carboxynaphthalene;
N\ 29) 1,2-dihydr6-3—(1-imidazoiyl)-6-carbamoy1naphthalene;
30) 1,2-dihydro-3-(1-imidazolyl)-6-ethoxycarbonylnaphtha~
15 lene; |
31) 1,2-dihydro-3-(1-imidazolyl)—6-hydroxymethylnaphtha-
lene; '
32) 1,2-dihydro-3-(1~-imidazolyl)-7~-carboxynaphthalene;
P 33) 1,2-.dihydro-3-(1-imidazolyl)-5-carboxyhaphthalene;
20 34) 1,2-dihydro-3-(1—imidazolyl)-5-carbamoylnaphthalene;
35) 1,2-dihydro~-3-(1-imidazolyl) - 6-ethoxycarbonylmethvloxy-
‘'naphthalene;
36) 1,2-dihydro-3-(1-imidazolyl)-6-(2-ethoxycarbonyliso-
propoxy)-naphthalene; _
25 37) 1,2-dihydro-3~(1-imidazolyl)-6-carboxymethyloxynaphtha-

lene;



t hal ene;
naphthalene;

‘1
1, 2,

2-(1-i
2-(1-i

reeo . - ———

42) 1, 2-di hydro-3-(1-i m dazol yl)-6-hydroxy-7-carboxy- 10

43) 1, 2-di hydro-3-(1-imdazolyl)-6-tert-butyl-7-hydroxy-

."

44) 1, 2-di hydro-3-(1-inmi dazol yl ) - 6- car boxynet hyl napht ha- | ene; .

napht ene; ) '
¥5 1, 2- di hydro-3-(1-i m dazol yl) - 8- car boxynapht hal ene; 46)
1 2, tetrahydro 2- (1-im dazol yl ¥- 7T3car boxynapht ha- | ene; 47)

2,3, 4 tetrahydro-2-(1-imdazol yl)-6-carboxynaph- thal ene; 20 48) &/
3,4-tetrahydro-2-(1-i mdazolyl)-7-(2-carboxy- vinyl)-naphthal ene; 49)

m dazol yg) - p; sa8 DR¥ILBd8RE1 - 2R8ARED1y1l) -6~ (2-carboxyiso-
m dazol yl ) - 5! (2-carboxyvi nyl )i ndene, the pharmaceutically acceptable

salts thereof andPrQBO&HénnaBbeélﬁaFé the Cl-C4 aIkyI esters thereof.
structural

their
[err]

pr ogr essSi

10

15

20

25

055! Rea0h L8 8D9VE1URBRLEd: 6OTDRURYRLALBILGRLRY, focor di ng

are r por omnng
-naphthalene;

.40) 1,2-dihydro-3-(1-imidazolyl)-6-(2—ethoxycarbonyl—

vinyl)—naphthalene,
41) 1,2-dihydro-3-(1- lmidazolyl) ~-6-hydroxy-7-acetylnaph-

thalene; _
42) 1,2-dihydro-3- (1-1m1dazoly1) 6 hydroxy-?-carboxy-

naphthalene;

43) 1,2-dihydro-3-(1- lmldazolyl)—ﬁ tert-butyl -7- hydroxy—

_ naphthalene;
44) 1,2-dihydro~3-(1-imidaz§lyl)-6-carboxymethylnaphtha-\J
| lene; | | ' |

45) 1,2-dihydro-3-(1—imidazolyl)-8-¢arboxynaphthalene;

46) 1,2,3,4-tetrahyd¥o;2-(1-imidazolyl)-7—carboxynaphtha;
lene; _ ]

47) 1,2,3,4~tetrahydro-2-(1-imidazolyl)-6-carboxynaph-
thalene} | _

48) 1,2,3,4-tetrahydro—2—(1-imidazolyl)-7-(2-cérboxy-
vinyl)fnaphthalene; _

49) 2-(1-imidazolyl)-5-carboxyindene, and.

50) 2-(1fimidazolyl)-S—(charboxyvinyl)indene,

the pharmaceutically acceptable salts thereof and,

when appropriate, the C1fC4 alkyl esters thereof.

The structural formulae oﬁ the above numbered compounds,
indicated according to their progressive number, are re-

ported in the following Table:

The
to.

Ny



1 5 ([err] [err] -16 [err] - 17 - [err] The abbreviations i-Pr, cy-Pr,
t-Bu, Ph, Py and Et nmean re- spectively isopropyl, cyclopropyl, tert-but
phenyl, pyridyl and ethyl. Anbng the conpounds of the invention, the 5§
preferpred are 15 the fol |l ow ng ones: : ’
1, 2-di-hydro- 3- (1-i m dazol yl ) - 6- car boxywapetfal ene, the [err] alkyl esters
and Thé’bharnaceutically acceptable salts thereof; 1 ,2-dihydro-3-

(1-i m dazol yl ) ~6—2——earbpyrtsepreperx—raphthale—nre~theterri—alky
esters and the |phgmpgceat i cal |y agceptabIeRZO'sgltﬁ gherpof g 1
,2-di hydro-3- (Il -i m dazol y] ) '-|6- calbanoyl naphtihafepe &nd|the® | ———— =
pharmaceutical lly _acceptablle sdlts thereo
1 | =0-]H H H H H H double
~bond
2 | -0- | H c H H H | H double
: bond
3 ~0- | H OCH3 H H H H double
: bond
o T s |4 | -0-|H | coon HolH | ® | double’
bond
CH3
5 -0- | H 0-¢-COOH H H H H dgz:;e
CHy . |
— 6 -0- | H |CH=CH-COOH | H | H Ho| W double
' bond
7 -0- | H OCH, H H H CHy double
’ : bond
8 -0- | H COOH H H H CH double
3
bond
. 101 9 -0- | H H JCOOH | H | H | CHy double
~ : _ _ : bond
10 -0- | H | CONH H H H CH double
: 2 3
bond
11 ~0- | H | CH=CH~COQH H H H CH3 double
bond .
CH3
12 0 H 0-C-COOH H H H CH3 double
H . bond
3 .
13 -0- | H COOH H H H i-Pr double
bond




(U

-18- The conpounds of the invention can be prepared by a process

conprising: a) converting a conpound of formula (II) [err] 5 wher ei n
. [e// nd Z are as defined above and M represent's hydrogen. or an acyl .
-gr into a conpound of forrmula (1), wherein [err] and Z are as defined

- 10 above and the synbol - <+epfesents a double bond; or b) reducing a
~compound of formula (11), as defined above, t hus obtalnlng a conpound~df
formul a (l—wrerermrR—Terri—amdrZ=ars above—amd—ttre—synbol

represent $ Campi ngie bbpﬂ; orR15 c)M'éﬂﬁcingR@. ounlg of fofmula (1{1)

[err] [ern] -19- {wherein [err] aphd dre ag deffined above| <-Rus-

14 |-0- |H COOEt. Ho|H o [0 f CHy double
: bond
15 |-0- |H | cooH H{H (H | cy-Pr  [double -
bond
16 | -0- |H OCH,4 ~H [ H |H |Ph(3,40CH,) double
bond
5 |17 [-0- |H OH . H | H |H |Ph(3,4-0H) [double )
i : : ' bond B
18 | -0- |H COOH H | H |H 3-Py double -
_ bond
19 | -0- | OH Ho " -OH| H |H |Ph(4 OH) |double v
- bond o’
20 -0- | H COOH - ~H H H H ‘|single
. ' ' ) bond
21 -0- | H COOH H H H CH single
: 3
bond
10 |22 |-0- |H | CHeCH-cOOH | H | H |H CHy |single
' : bond . ;;j
23 |CHy-|H | H H{H [H H . |double -
: ' bond
24 i-CH,- | H ocH | 0 |H H double
4 3
) bond
25 |-CHy- | H H OCH,| H ™ |H H double
3 _
bond
26 |-CH,-1H OCH., Br| H H H . double
2 3 :
bond ‘
15 | 27 |-CH,~ | H H H |OCH, [H- | H double
2 3
_ bond




obtaining a conpound of formula (1), wherein [err] [err] and Z are as
defi ned above and the synbol .
reduci ng "a- conpound of formula (1V) (1V) [err] wherein .
and Z-are as defined above, thus obtaining a conpound of formula (1),
[err] and Z are as d éngd above and the synbo
I ng a conpound of

wher ei err]

repnesgﬁ£s a single bond,

formula (1) in
converting a c
salt thereof,

conpound, - and/
(I') into the s
acyl group, it
particul ar ace
conmpound of fo

process a) rep
A 5
Y,
. 10
A
N
15

10

5

and,

i
o_another f‘nﬂ__'pnllhd of formila (L},

f desired,

represents a single bond; -or

convert -
and/

5 e

Sl

or Lf _desired
——— —t -

hu—'-'/’

D hd pf florgul & (1) into 4 pharfageutigal |y acceptabl e
L5 ang/ or, iff ésired%ZconvertinQ : g&lt %%to a red -
pr——T—desTredSsgpar at Ty T xtuneofrsom of—flor—mnut=
agl eli s risH VherCOHi n a cqmplound 8f florHul g (#1) |i sdawble
i's, for exdnple, jJa C2-C4 carlboxylijc 20 |acyl group, }in bond
yl—pr it —duy be lanesyl - or it osyl {groug—TFhe-lconverdsi-onof
Fpyl a (Lgn -ijng o a gy pound oy fonmyl a|(1y adcogdi Ng dgabple
prt ed| above, - [20- 2 bond
30 -CHZ- H COOEt H H H H double
_ bond
31 -CH,-| H CH,OH H H H H double
2 2
bond
32 | -CHym| H H COOH | H | H H | double
bond
33 -CHZ- COOH H H H H H double
bond
34 -CH,- ] CONH H H H H H double
2 2 | |
bond
35 | ~CH,-| H OCH,CO0Et | H H H H double
2 1. 2
_ bond
CH3 _
36 CH2 H 0-¢-COOEt H H H H double
_ bond
CHa
37 -CHZ- H OCH_,COOH H H H H double
. 2 .
- . bond
CHy .
38 CHy-1 ¥ 0-C-COOH H H H H | double
CHs bond |
39 ~CHy-| H CH=CH-COOH | H H H H double
bond
40 -CH2- H CH=CH-COQEt§ H H ~H H double
bond
41 | -CH,-| H OH CH,CO | H H H double
' bond




may be carr

) di
5

cid, mixtures of acetic anhydri -

in the presence of a suitable solvent, such as, gl aci.al
de- pyrldlne dinethylfornanide'
benzene, i'n the presence of suitable
9k a strong acid, e.g., concen- trated

i ed out

nmet hyl sul f oxi de (DVBO), or
even catal ytic amounts,.

[err], or p-toluensul phonic acid, at tenpe- ratures ranging from about 50C
10 the reflux tenperature. The sanme conversion may also be perfornmed b y’
ref l uxi ng -4 onﬂoun off fotmula (I1) ih concentrate aC|Fs,'e.g. 10
hydrochlor|5° hyd obroﬁj ach. When inRg coﬁﬁgun Rgf '8@nula (FE)=M'i s
an acyl grﬂup k0 parti ' he roact| arried out
by pyrolysilgs af te lag turegyrangi ng, cguuef el apl yi f rom gpboul [4ghgde tO
about [err] Reductiggﬁdf cpnmpounds of formula (I'l), {(lIIl) and IV%uﬁ@ 15
obtain a cenpouhd of feornmufa (1), accotding to proc¢sses b), c and d), ﬁay
be performg for exampl g, alyti ¢ hydrogenati ¢ n{ the pfesence of
suitable c ggly£tfségb. E Iadf&hl pl atin .P1g§ 3& - niun o SB
Raney- ni ckél inja suitable}solvent, preferably}?2 hosen fron nePPﬂq

al cohol , ethyt—&rTONOI— aceric acl d, cycronexapie, Tqnexane, etfyt acetars,
benzene or |81 ugneCHgper Bt | n§HsG008 pressurte rahdi ng |t ony atirosphdoitle
pressure t¢ aboyit 30 afnosphereés and aj tenperature$ ranging fyonmbombm

t enper at ur A Pet - —a— o P eER —of—of-r-a—(1-)—

- wherein ¥ fagresentyg - fogy| orgnmesyl, [y e r egbggetulwvith I (dZHQOQbﬁBH jn
an anhydrogys ap oti c2sgl veht, preferab y chosep from di ef hyl ether pahd s
t et rahydr ofuran

46 -CH,- | H | COOH H H H H single
bond
47 | -CHy- | W] W COH |H [H | H | single
bond v
48 -CHZ- H CH=CH-COOH H H H H single
' ' bond
g9 | direct ol coou B |H {H | H | double
_ linkage
_ bond
1050 |, 9CY 4 | cHecH-cooH | H H O |H | H | double
1inkage _
- - bond -~
W
The abbreviations i-Pr, cy-Pr, ﬁ-Bu, Ph, Py and Et mean re-
spectively isopropyl, cyclopropyl, tert-butyl, phenyl,
pyridyl and ethyl.
Among the compounds of the invention, the mostfpreferred are
15 the following ones: '
1,2-dihydro~3-(1-imidazolyl) 6-carboxynaphthalene the C1 C4
alkyl esters and the pharmaceutlcally acceptable salts thereof;
1,2-d1hydro—3-(1-1m1dazolyl)-6-(2-carboxylsopropqu)—naphthalg :
ne,the C1-C4 alkyl esters and the pharmaceutically acceptable .
20 salts thereof,

1,2-dihydro-3-(1-imidazolyl)—6—carbamoylnaphthalene and the

pharmaceutically acceptablé'salts thereof.



(THF). A conmpound of formula (l111) may al so be reduced =~ - 21-- according
to the C emensen procedure, i.e. wth zinc amal gamin hydrochloric ac
compound of fornula (1) may be’ converted if desired, into another cef%é?nd
of formula (I). 5 These optional conversions may be carried out by
nethodevynomn in thensel ves. Thus, for exanple, a conpound of fornula (I)
wher.ei n"one or nore of[err] i's hydrdgeH3ﬁhy be converted into a conpound
of fornula (1) wherein one or nore of Rl, 10 [err] is a halogen atom

e.g. chlorine or bromne, by reaction with chlorine or bromne in the
presence of a Frl'thchﬁpdumisachﬁlt;km Aimpreriteiablganiiie Hregrared ibyg a n a

sui tabl e sol vent ClL 2 2 A conmpound of formula (1), wherein one or

more of Rl, R2, E?°%%ﬁ§]°°¢@?*ﬁ&ﬁ%gen may be converted into a conpound of
formula (1), whers Qg - échc[n?éédnd 4€ f8#hl1a 349y, by alkylation
through a Friedel-Crafts reac ion, . by reaction mnth a) a C1-C6

al kyl hal i de, preferably chl ori de, bronlde or 20 . iodide; or with b) a
[err] alcohol in a suitable solvent, e.g. nitrobenze

R oM

(II)

5 wherein

R1, Rz, R3, R4, RS’ R6 and Z are as defined above and

M represents hydrogen. or an acyl group, into a

compound of formula (I),
wherein R1, Rz, R3, R4, RS’ R6 and Z are as defined

10 above and the symbol ——

represents a double bond; or

b) reducing a compound of formula (II), as defined above,

‘ thus obtaining a compound of formula (I), wherein RI'
ﬁv)- R2, R3, R4, RS' Ré and 2 are as defined above and the

symbol ——— represents a single bond; or

15 ¢) reducing a compound of formula (III)

\—| ' (III)




ne or CH2A 2, or CS2. In both the cases a) and b), the reaction is

br, i
‘addi ti onal

In the presence of appropriate anmounts of a Friedel-Crafts 25

such as Al 3, zZnCd 2, or BF3; and whéna C -C - aliphatic al cohol .

sol vent, at tenperaturetdranging fromthe roomtenperature

al so in the presence of a -22- strong mneral acid as HF, [err]'
esired, in concentrated [err] or in concentrated [err] w thout

- [err] 5 A compound of formula (1) wherein one or nore of [err] is a [err]
al koxy group may be converted into a conpound-of formula (1) wherein one or
nore of [err] RiuawdhifR 1s a hydroxy group.by follow ng conventional 3

.4 procedures well

with a strong mperR, Rjd RjeeRs HR, Bl ZHirepaef defibhgdHBbover thus
tenperature ran |€ag. yom er(ré%?to%he rﬁflux _tengratHre pr fergbly_at

reflux tenper attReE+HInH2 (TPRARAT OF t FOEm AR §1hei e eRanpfe’ ARG or
3 [err] inaswtabte, splvand ziafe 4€rddEiREANABEPECAR@NEhel8yRbol

tenperature. ran ngﬁroﬁtheroom;e erature to [err] A compound of
fornula 1) cormfziDirepresenterafstegtarbeny; or :

10

15

20

d) reducing a compound of formula (IV)

R,
R2 : /=
\=n (zv)
R3 R n _Rs |
wherein 4 5 o \/

Ryr Ryr Ry Ryr Rgr Rg

obtaining a compound of formula (I), wherein 31, RZ' R

and Z are as defined above,thus

3!

R ., Rs, R

4 . and Z are as defined above and the symbol

6
represents a single bond; and, if desired, convert-

- ing a compound of formula (I) into another compound of

formula (I), and/or, if desired, converting a compound of

‘formula (I) into a pharmaceutically acceptable salt thereof,

and/or, if desired, converting a salt into a free compound,
and/or, if desired, separating a mixture of isomers of for-
mula (I) into the single isomers.

When M in a compound of formula (II) is

an acyl group, it is, for example, a CZ-Ch carboxylic

- acyl grdup, in particular acetyl, or it may

be a mesyl or tosyl group.
The conversion of a compound of formula (II) into a com-

pound of formula (I) according to process a) reported above,

known in organic chem stry. For exanple 10 by treatnent

.

. \)L



group, may be converted into a conmpound of formula (lI) con- taining a free
carboxy group, by acidic or alcaline hydrol - ysis, operating at tenperatL
ramgi ng fromthe roomtem 20 perature to about [err] A conpound of faqF
(1) centaining a free carboxy group, may be converted into a conpound .
f or mil ) containing an esterified cgrg Xy group by esterification, e.g.
via +he~“correspondi ng acid halide, e.g. | oride reacting with 25 an excess
of a suitable [err] alkyl alcohol, or by direct esterification by neans of
acidic catalysis i.e. in the -23- presence of dry HCL or [err] or [err]
-etherate. A conpoanidoefcavriedacyt)inobikei Prageaceaprbaro§ritrble sajveet,
converted into a conpound o 0 1) cons taipin e )0 LOu
by hydrol ysis, pr%?€$a%fy %{aébéfg%$%éﬁ%d$%$§éi@#Q#%gﬁgs%#t§%§g£§o%§% ?flp
such as water, ora&ypyhedbesyeaunétiyDECEHARIAENPDMFS BY &iRethylBalfokide
[err] and an aqueous strong inorganic acid, i. e. [err] operating at

t enper at ur es rang(ﬁ@s%btw@énb%%éeﬁ%oni@eﬁ%@rﬂfﬁ?%nﬁﬂdo%eﬁﬁ}t491¢\é@ﬁ%@ﬁﬁd
of formula (1) co [ nLhg. e erifi-ed X ou y _
converted in % co%%%%ﬁ%gg?f¥%¥§u?§£?$§g&o%%a%n?%gége[%?? 'g?bgg{ gﬁ%?%?n R
and R' are as deftn@ﬂedb@yﬁo4, HC1l, or p-toluensulphonic acid, at tempe-=

‘ratures ranging from about 50°C to the reflux temperature.

v, The same conversion may also be performed by refluxing a
éompound of formula (II} in concentrated acids, e.g.

10 hydrochloric or hydrobromic acid. When in a compound of
formulé (II) M is an acyl group, in particular, écetyl,the'
reaction may also be carried out by pyrolysis, at tempera-
tures ranging, preferably, from about 200°C £o about 300°C.
Reduction of compounds of formula (II), (III) and (IV) to

15 ébtain a compound of formula (1), according to processes
b), c) And d), may be performed, for example}-'
by catalytic hydrogenation in the presence of

suitable catalyst, e.g. palladium, platinum, PtO,, ruthe-

4 , ﬁium'or Raney-nickel in'a suitable solvent, prefirably

20 chosen from methyl alcohol, ethyl alcohol, acetic acid,
cyclohexane, n-hexane, ethyl acetaté, benzene or toluene,
Operatiné at a pressure ranging from atmospheric pressure
to about 30 atmospheres and at temperatures'ranging from
room temperature to about 100°C. In particular, a compound

25 of formula (II), wherein M represenis _tosyl or mesyl, may
be re@uced.with Li(C2H5)3BH in an anhydrous aprotic solvent,
preferably chosen from diethylether and tetrahydrofurane

{THF). A compound of formula (III) may also be reduced



Accordingly, the conversion of an esterified carboxy 15 group into the

corr, ondi ng ami'de nmay be perforned by direct reaction with amonia or an
.apprfpniNate amine in a suitable solvent, e.g., ether or benzene or using an,
exc ' the am ne as solvent, at tenperatures ranging fromroom
tempdrature to reflux. 20 The conmv@ision of free carboxy group into the

-correspondi ng am des may be carried out via an internedi ate reactive d
rivative which nmay be isolated or not. Internediate reactive derivatives
nmay be activgcest@ifigets- thl® cpbankhses! procedurt,NYJeQX ¥IWaCizAnE de
esters,acid 25 halides, preferably chloride, m xed anhydrides e.g. ethoxy-
carbonyl or eeelgpwt ynchydsaghlanhgdardds, or the reactive intermnedi ates
obt ai ned in si ) agki h Ci L.Lh di exylecar hadi_iym de or
carbonyldiin$d%§%?ég£8 8¥2§§rﬁkégrgéztngwk%tgghgﬁggggg ofggfgg%%Fg}lomdng
conventi o- nghtvasfothert BospouadablEy ferpuayedIin the synt hesi s of

pepti des, are reacted wth anmmoni a or an appropriate amne in a suitable
sol vent ®r WFBAS8nORkdER3LoFOPKErSiong Ay PesErFried ONbe Pt Meddhossngi ng

from about %ﬁﬁ&%n ?9 BRaNE?9Es A compound of formula (1) wherein one of
[err] and I'S'a free or esterified carboxy group, in particular a

Thus, for example, a compound of formula (I) wherein one

or more of R_, R2, R, and R, is hydrogen may be cgnverted

1 3 4
into a compound of formula (I) wherein one or more of R1, -y
is a halogen atom, e.g. chlorine or bromine,

by reaction with chlorine or bromine in the presencé of

a Friédelfcﬁafts catalyst, prefefably AlCls, operating in

a suitéblé solvent, e.qg. CH2C12. : . o -,
.A compound of formula (I),where;n one or more of R1, Rz,
15__R3 and R4 is h?drogén may be converted into a ;ompound of
formula (I)( where one or more of R1, R2, R3 and R4 is
C1--C6 alkyl, by alkylation through a Friedel-Crafts react-
ion, e.g. by reaction with _ '
a) a C1-C6 alkylhalide,preferably chloride, bromide or -
20 iodide; or with o R
b)) ac,-Cc, alcohol in a suitable solvent, e.g. nitrobenze

ne or CH,Cl,, or CS,. _
- In both the cases a) and b), the reaction is performed in

the presence of appropriate amounts of a Friedel-Crafts

25 catalyst, such as A1C13, ZnCl_., or BF.,:; and when a C -CG—

2 3 1

aliphatic alcohol is used, also in the preéence of a



| ower al koxycar boxyl group, may be converted into a com 10 pound of
formula (1) wherein one of [err] is a [err] group by reduction in
comventional ways, prefer- ably with LiIAIH in a suitable solvent, e.g. .
et hyl.ether or THF. A conpound of formula (1) wherein one of [err] 15 i
free-oQﬁgsterified carboxy group, in particular a |ower al koxycarbonyl {-
gr oup; y be converted into a conpoune& @2 f-ormula (1) wherein one of [€
is, for exanple, a [err]group, wherein [err] are as defined above, by
reducing first the free or 20 esterified carboxy group to a fornyl group,
then conden- singilamgoidienad alcdehwde st lichiee dasi 1ed quaasRior ane-
acetate or phosphonaté-acetate following a Wttidg or Hor ner - Emmons
procedure, or i ncaddientasteidn B 0 c&geimhabmﬂaatnaaﬁd' HQilw;ﬁhpmmogen

; 4 y
condensi ng the abque  al de yde w th dieth | onate,. fallown mal oni ¢
synt hesi s proce- a%lﬁlrlé Sed ter?t,;ﬁ ffe © (?B’tpé IF8 SAATE N g‘\ g mn-
-25- eral acids &%cmqugkﬁggtﬁgg decanpex | ate it. The above menti oned
reduction to al dehyde nay be per- forned: a) starting froman esterified

car boxy group Sby Augiomposind of Forowdat ViTa| whieriedn [Opdr icde moDieBAH) R,0Rwi t h
di am no-

R3 and R4 is a C1 C6 alkoxy group may be converted into

a compound of formula (I) wherein one or more of R R

1’ 2!

&Jk R3 and 34 is a hydroxy group by following conventional
procedures well known in organic chemistry. For example
10 by treatment with a strong mineral acid, i.e. HCl, HBr,
HI, preferaﬁly HBr, at temperature ranging from 30°C to

'the reflux temperature, preferably at reflux temperature,

or by treatment with a Lewis acid, for example AlCl, or

, 3
BF., in a suitable solvent, i.e. CH_Cl, or nitrobenzene,

15 at3temperaturesranging from the rooi t:mpe:ature'to 80°cC.
A compound of formula (I) containing an esterified carboxy
group, may be converted into a compound of formula (I) con-
taining a free carboxy group, by acidic or alcaline hydrol-
\gj fsis, operating at temperature ranging from the room tem-
20 perature to about 100°C.
A coﬁpound of formula (I) containing a free carboxy group,
may be converted into a compound of formula (I) containing
an estefified carboxy group by esterification, e.g. via
the correspondlng acid halide, e.g. chloride reacting with
25 an excess of a suitable C C alkyl alcohol, or By direct

176
esterification by means of acidic catalysis i.e. in the



al um ni um hydri des;

b) starting froma free carboxy group by using bis-(4-
I perazi nyl)al um nium hydride in THF, or diiso butylal um nium .

or di am noal um nium hydrides. 10 c¢) starting froma free carboxy

eviously trans- forned in the acid chloride in conventional ways
[err] by reducing the chlorlgf_yﬁth Lithiumtri-t-

-butoxy al um ni um hydride or by a conventional Rosen- mund hydrogenatibﬁ
procedur e usi ng poi soned platinum 15 catalyst, or by using tri-butyltin

hydri de. The above nentloned VVttlg condensati on can be carried out e.gqg.

with [err]
and [err]

RARSSAIGE OF sd%ﬁé?ﬁ/]t JQAes A IBH ;-¢EheT2¥R- as above defined

SIi Lot o oo KR U e, o1 LA o a8 il L °

t enper at ur esnayan® rprivexedain tenpaeraipyund cofibbetmb s r [ I Theomnal ogous

Horner-Wttig procedure may be carried out, e. wWth [err wherein [err]
Yék%& %e¥%b%he same 25

suc q’?& ;Qe A td d&ﬁjﬁf@%ﬁ‘;&{heﬂch 6- presence of

i's as above
‘sol vent 5man

a strong bas

f@é-mff}%éd ERRP RATROXYFAMRIRY b SE¥/ e&‘ﬁ?

un1hydr|

above descnd&%énpﬂcrnhysnhﬁfﬁnnmeaﬂmmkprqnﬁdmwmedthat is by treat-

10

ment with_ﬁaNO2

e. sto 4’ ope_rating at temperatures ranging between the roam

temperature and 100°C.

and an aqueous strong inorganic acid, i.

A compound of formula (I) containing a free or esterified
carboxy group may be converted in a compound ¢of formula
_ . _

T R _
(I} containing a -CON::R“_group, wherein R' and R" are as
defined above. ' o/

'ACCOrdingly, the conversion of an esterified carboxy

15

20

25

group into the' corresponding amide may be performed by
direct reéction with ammonia or an appropriate amine in a
suitable solvent,.e.g., ether or benzene or using an
excess of the amine as solvent, at temperatures ranging
from room temperature to reflux. _

The conversion of free carboxy group into the corresponding
amides may be carried out via an intermediate reacti&e de-
rivative which may be isolated or not.

Intermediate:reactive derivatives may be active esters

e.g. NO_-phenyl esters, or N-hydroxysuccinimide esters,acid -

2
halides, preferably chloride, mixed anhydrides e.g. ethoxy-

carbonyl or tert-butylcarbonyl anhydrides, or the reactive
intermediates obtained in situ by reaction of the acid with

dicyclohexylcarbodiimide or carbonYldiimidazole.

Il um or- sodi um anm de. The

>

-



using as condensing agent an alkali netal alkoxide, e. 5 g. potassium
tert-butoxide in tert-butanol, and the sub- sequent.hydrolysis and

decar boxyl ati on may be perforned by boiling in a suitable acid, e.g. ¢ 'c
HCl1. A-conpound of fornula (1) wherein one of [err] is a free or esterléggyz
carboxy group or a carbanoyl 10 group nmay be¢ converted into a conpoun
formuta~(1) wherein one of [err] is a 5-tetrazolyl group by transfornng,
first, the carboxy or carbanmoyl group into a CN group, and then reacting
the obtained nit e re =

thus 15 getting gg tgg%%§5%§l %E%?9§?f$§£8f° oé%ﬁ%g %g;ibﬁﬁgtgggégeQQQQ-.
mentioned nitril aallbyabe,ohkathede @sgallg gmgilogedl ynf then shatheeescagboxy
group, by reaction with chlorosulfggéllsoc yanat e and subsequent

deconposi ti on byPRBEEFRF i ATBMEeRRECEOVLERpBMBPR2CAF 0RBSAPPERPFiaSE

amde; b') direc r h psRYy ydra
chlorosulfonyl|s%}g§g%atgg]%rgrgea?§gn¥ %gégﬂoﬁgxygggrgﬁ Eﬁ??ﬁ?&ég(f£f5;

c') fromfres oramshermtsedfcatbnampgraup:epreanqmabyfrbmnaboﬁﬁ ~-10°cf-apbnmed
in a formyl group ¥ g of the reductive nethods above nentloned The
obt ai ned aldehydébPE tﬁ@nctransforned in the corre-

A compound of formula (I) wherein one of R1, R2, Rs and

"R, is a free or esterified carboxy group, in particular a

lower alkoxycarboxyl group, may be converted into a com-

10 pound of formula (I) wherein one of Rys Ry, Ry and R, 1is

a CHZOH group by reduction in conventional ways, prefer-

ably with LiAlH
N\ THF. -

4 in a suitable solvent, e.g. ethylether or

A compound of formula (I) wﬁerein-one of R1, Rz, R3 and

15 R4 is a free or esterified carboxy group, in particular
a lower alkoxycarbonyl group, may be converted into a
compound of formula (I) wherein one of R1, Rz, R3 and R4
is, for example, a -CH=§COOR'group, wherein_Ra and R'
a
are as defined above, by reducing first ghe free or
20 esterified carboxy group to a formyl group, then conden-
sing thé obtained aldehyde with the desired phosphorane-
acetate or phosphonate-acetate following a Witting or
Horner~Emmons procedure, or in addition, in the case that
the . desired Ra is hydroéen, condensing the above aldehyde
25 with diethylmalonate, following a malonic synthesis proce-

dure, heating then the obtained malonate with strong min-



- 27 spondi ng oxi me, which i solated or not is transforned into nitrile by
dehydeatyng agents e.g. as DCC. A conpound of fornula (1) wherein one of

Jerri<p g Ris an -OH or -SH group may be converted into a com 4 5 pound ,
of fRfAtWa (1) wherein one of Rl, R2, R3 and R4 is [err] [err] wher ei n
[err] ~"are as above de- fined, by.rgfnction with conpounds of fornula [ery]
“[err] wherein A" is a halogen atom, preferably 10 chlorine or broMnhe

or -an active ester group, preferably a tosylate group, in the presence of a
suitable base in a sujtable solvent e, ith terf-BuOK jn tert-BuOH, or

wi th anhydr ofEFat _@6145?1%"&%21 P1He%q T RATRAGHITLR Hh 2 3 DVF at

t enper at ur es MRANGHHW,d AL RNHB FRBIA 1618 €& dDadWfde may e Opétonal
salification of a conpound of forrmula (1) as well as the conversion of a

salt into thé&dmssl conpound and the separation-of a mxture of isoners into
e o B e £ A O PN 8 s tng 28 P
' 5 diisobutylaluminium hydride (DIBAH), or with diamino-
" aluminium hydrides.
b) starting=from a free carboxy group by using bis-(4-
| -methylpiperazinyl)aluminium hydride in THF, or diiso
butylaluminium hydride, or diaminocaluminium hydrides -
10 d) starting.from a free carboxy group previously trans-
formed in the acid chloride in conventional ways e.g.
by SOClz, by reducing the chloride with Lithium-tri-t-
-butoxy-aluminium hydride or by a conventional Rosen- \/
.mund hydrogenation procedure using poisongd platinum
15 catalyst, or by using tri-butyltin hydride.
The abové mentioned Wittig condensation can be carried
out e.g. with (Q)z-P=§-COOR' wherein Q is phenyl or lower
. : a
alkyl, Ra is as above defined and R', being as defined
above, is,preferably, methyl or ethyl, in a suitable ‘
20 solvent, preferably,in dimethoxyethane or THF or DMSO at
temperatures ranging from room tempér;ture to about 60°C.
The analogous Horner-Wittig procedure may be carried out,

. SRR . . . -
e.g., with (CZHSO)2 g EH COOR' wherein Ra is as above de

fined and R' is, preferably, methyl or ethyl in the same

25 solvent mentioned above for the Wittig procedure in the



I sonmers, e.g. cis- and trans-isoners, may be carried out by fractional
crystallization froma suitable solvent or "by chromatography, either colum

chronatogfhphy or high5 pressure |iquid chromatography. A conpound oF ™\
formuka (11), wherein Mrepresents hydrogen may be obtai ned by reducing{&2]}}
conmpound ,of forrmula (I11), according to well known procedures, for exanp

by treatmrent with an al kali netal boronﬁyafiﬁe, e.g. [err] in a suitable
solvent; e.g. methyl or ethyl alcohol or a mxture of water and et hyl

al cohol, or by treatnent with [err] in an anhydrous solvent, e.g. diethyl
ether or tetrahydpoésence af a strprgabase, rsachngs, | sodbth bpdeide,butyl
preferably betmeef 0C and t he rg%lux t egperature, for 15 reaction tines
varyi ng appr oxi mat P Pon?T $398MRoPESS A conpound of formula (I1),

wherein Mrepresephs 4BSvéE8estHilSe@f maloAtt i ¥PndRELYIthNE BE pBra6HHeaas
defined above, may be obtained according to known nethods, e.g. by reac-

ting a conpound oRSimgnu$acERdenakRg cigent|anhgtkalinmebal alkexidae e.
suitable acyl_or sulfonyl halide  _preferably.chlorjde,  for,exanpl With
acetyl chlori orgwﬁ?%Q¥%§§?mo€eﬁ%£§?éﬁﬁf it %5#2?$E@n%}g_an% g%ﬁyﬁ?%us
pyridine or in anséf@éht SKYIESLysEs Jand@NHYEs BHExPEAEEOR, may HESH&LLotmed e
presence of an egglnnlar anount of a base such as 25 triethylamne, at

t enper at ur es rangPngP?ibiRg obin 2 eppbrable ireideo @bdutcpRer|HCL.

&/: A compound of formula (I) wherein one of R1, RZ’ R3 and

R4 is a free or esterified carboxy group or a carbamoyl

10 group may be converted into a compound of formula (I)

wherein one of R1, Rz, R3 and R4 is a S5-tetrazolyl group
by transforming, first, the carboxy or'carbamoyl group
into a CN group, and then reacting the obtained nitrile

with NaN_. in DMF or a mixture CH COOH/'tert-BuOHl thus

15 getting :S-tetrazolyl derivative3of formula (I).
The above mentioned nitrile may be obtained, e.g.:
a') directly from the free carboxy group, by reaction with
_chlorosulfonylisocyanate and subsequent decompbsition
ih;' . by heating in DMF the corresponding cﬁlorosulfonyl-
20 amide;

b') directly from the carbamoyl group by dehydration with
chlordsulfonyliSocyanate or POCl3 or dicyclohexylcarbo--
diimide (DCC); or

¢') from free or esterified carboxy group, previously trans-

25 . formed in a formyl group, by one of the reductive methods

above mentioned.

The obtained aldehyde is then transformed in the corre-



-29- The conpounds of formula (I11) may be prepared, for exanple, by a

S\ conprising: a) reacting a conpound of fornula (V) or a derivative :

yR [err] 5 : _ (V wherein,

nd Z are as above defined and A is hal ogen or -an active ester group,
m dazol e or a salt thereof; oc, gwhen in a conmpound of formula (II) Z
“is oxygen, also 10 b) reacting a conpound of formula (VI) [err] (-
(VI-) wherein [err] are as above defined with a conpound of formula (VII)
[err] : . ( 15 rei rrd ..are.as defj QVe, or
with a reactive 38338&%8 gkg#gdfwhwgﬁ-ifglg Eddgfi€§51§$ 0 a%&ggﬁggﬁﬁd of
formula (V) may batd aewkpeladbiyndehiyakrathiagcageary ejigaums DQU.ot ect ed

before the reac- tion with imdazole or a salt thereof takes place, and

t hen : A compound of formula (I) wherein one of R1, R2, R3 and

R4 is an -OH or -SH group may be converted into a com-

5 pound of formula (I) wherein one of R1, RZ' R, and R, is
R R R! 3 4

ia_ _ {2 / ‘a
-0-C~COOR' , or -O*C‘CON\\ or -S-?-COOR' ’

\ o] -

0 R R %

R R! . ‘\J
| '
-S-?—CON N wherein Ra' Rb' R' and R" are as above de-
R R"
b
a
fined, by reaction with compounds of formula A'-C-COOR'
R R'
or A'-C-CON_~ wherein A' is a halogen atom, preferably
- ; : .
R R"
b

10 chlorine or bromine or an active esﬁer grouﬁ,'preferably
~a tosylate group, in the presencé of a suitable base in a o
suitable solvent ' e.g. with tert-BuOK in tert-BuOH, or ~
- with anhydrous KZCO_3 in_acetoné or with sodium hydride in
DMF at temperatures ranging from room temperature to

15 reflux. | _

The optional salification of a compbund éf formula (I)
. as well as the conversion of é salt inﬁo ﬁhe free compound

and the separation of a mixture of isomers into the single

- isomers may be carried out by conventional methods.



renoved, .at the end of the reaction, by foll ow ng knowmn 5 met hods. The
carbonyl _group may be protected for exanple in the formY-R of a ketal e
greup of fornula [err] , in which Y and Y, independentl y; éf
oxygen or sul phur and each of and [err] ggegher the same or differentisL/
Cl-C6 alkyl or 10 [err] taken together,”forma straight or branche - C6
alkylehé/chain. The carbonyl -group is preferably protected in the formof a
1, 3-di oxol an group. Wen in a conpound of fornmula (V) Ais a hal ogen atom
it 15 is preferaBof exesplee the SeFRFA&ind ofhanmixtuzrespfageometadcer
group, it is preferghly @ Losyh O 2n@ Meskl- AGRALL OhalhAAZALG kS oy
preferably an al Kal'l "nmet'al”, “é. g—=sodi um=-8t—potf assi um'sa or a silver "salt.
The reaction of aycErpettidnal beaystkdliYhtibna faom ‘alsuitabler @ofl venith 020

i mdazole or a salt thereof is preferably carried out either a) in the

absence of sol veR¥, CRECRAtOFEaP uréiﬁpéFeFQBPVnr&ﬁﬁPWQtBSFﬁ@QQ e bighm
t enper at ur e gand g%%gguggr&hgggq EB?Q&%%B?EQEh&L”ES which may vary from sone
safy,

m nutes to about hours using, If nece an excess of imdazo- 25
le or a salt theneebmpeund of E¥brmula (II), wherein M represents hydrogen

may be obtained by reducing a qompound of formula (III),
according to well known procedures, for example, by
" treatment with an alkali metal boronhydride, e.g. NaBH4"
in a suitable solvent, e.g. methyl or ethyl alcohol or a
mixture of water and ethyl alcoheol, or by treatment with
LialE, in an anhydrous solvent, e.g. diethyl ether or
o/ tetrahydrofuran, at a temperature ranging, in both cases,
preferably between 0°C and the reflux temperature, for

15 reaction times varying approximately from 1 to 6 hours..

- A compound of formula (II), wherein M represents thé res-
idue of an active derivative of an acid, as defined above,
may be obtained according to.knOWn methods, e.g. by reac-
ting a cdmpound of formula (II) wherein M is'hydrogen,

20 with the suitable acyl 6r sulfonyl halide, preferably
chloride, for example, with acetylchloride or with tosyl
or mesyl chloride operating e.g. in anhydrous pyridine or
in an inert solvent, e.g. anhydrous benzene, if desired
in the presence of an equimolar amount of a base such as

25 triethylamine, at temperatures ranging from room temper-

ature to about 60°C.



b) in the presence of a suitable solvent, preferably dinethylformam de,
di et hyl-acet anmi de, "hexanet hyl phos- phorotri am de, benzene, tol uene, ethyl

"ex et hyl al cohol, dioxane or acetone, at a tenperature prefer- 5 .
J) ng between about [err] and the reflux tenpera- ture, for reaction
ying fromsone mnutes tg aout 12 hours and using, if necessely,
*an excess of imdazole or a stoichiometric anount of a tertiary base,
preferably triethylam ne. 10 The protectlon of a conpound of fornula (V) in
the formof a 1, 3-di oxol an %roup may be perforned by follow ng well known

procedures, &hg. CB?PPS&éﬁl &oEBivgdurid g7 ﬂ&%ﬂh%iﬁ?ﬁPQMQQT or

dlethyleneglgggﬁ % tgg gggs %0& &q@ jorga, nic or organic acids,

i.e. p t ol ueResurphéni ¢ ‘correspondi ng 1, 3-di oxol an,

i.e. 1,2- eth;DEBedeth debbm@bmma o$5f@&amﬂd awver ke qumiverdiwyg group,

after reactlon with imdazole, is renoved by fol | ow ng usual .pro- cedures,

e.g. by treaFﬁﬁﬁFQ&tr1dlluted aqueous inorganic acids. 20 The reaction of

a conpound of formula (VI) wRth a conpound of fornmula (VII) or a reactive

derivative thereof, whjich naw ng)for i nstance, a bisul phite addition

conpound, may be perfoRpged_h aBuitable solvent, e.g. water, nethyl

or ethyl alcohol or acetic . or|mxtures of 25 these.solvents with

wat er 3if desired using an excess of conpdﬁﬂd (M1), at a

tammaunepmﬁmaMyR R ”
% Ry Rg o _ o

wherein R,, R, 33, R4, RS' R, and Z are as above defined

and A is halogen or an active ester group, with imidazole

&

or a salt thereof; or, when in a compound of formula (II)
Z is oxygen, also '

10 b) reacting a compound of formula (VI) . o
k\u//N -
- (VT)

2, R3 and R4 are as above deflned with a \_;

compound of formula (VII)

whereln R1, R

Rs-co-R6 (VII)

fS wherein Rs and R6 are as defined_above, or with a reactive

compound thereof.



-32- rangi ng between about the roomtenperature and the reflux-tenperature
for reaction tinmes varying fromfew mnutes to sone hours. In the c What
t he: conpound of fornula (VI1) is formal dehyde, [err] being hydrogeézggi
reactive de- 5 rivative thereof may be paraformal dehyde or trioxy

| ene.” The, conpounds of fornula (1V) are_pggpqpnds covered by the- general
fornmul.al), wherein the synbol ---- représents a double bond, and nay be
obt ai ned, f or exanpl e, according 10 to process a), described above. A
conmpound of forrmula (V) in which Ais a hal ogen atom nmay be obtai ned by

hal ogenat i ng t he & GarddEdridien @fc ancasmavardofof dianmud a V)| mayee a1 5ompound
wherein [err] a r def i b X Th | oge i of cQnpound
of formula (VIII ;}_‘}1.( g'hgic%e%}ec%ﬁp%ﬁg‘ﬁ o%\éf% glpmhsa%("{%%enc%fr%tge?a%rrﬁ et eomftrégc
a)with a stoichi el wd tAMdeiildacio lealorgen saitefittietilof MakdsN@1Ricehla®id hen

In a suitable solvent, e.g.diethyl 20 et her, methyl ene chloride, CHC13,
CCl4, CS2 or acetregoved,3at the end of the reaction, by following known -

5 methods.
The carbonyl group may be protected for example in the form

Y-R
c

C ' r in which Y ahd
N yio
Y Rd

kg‘ of a ketale group of formula
/ .

Y', independenﬁly, are oxygen or sulphur and each of Rc

and Ra, whether the same or different,is C.I-C6 alkyl or

10 Rcand Ryr taken together, form a straight or branched

C2-C6 alkylene chain.
The carbonyl group is preferably protected in the form of
a 1,3~dioxolan group. |
When in a compound of formula (V) A is a halogen atom, it
15 1is preferably chlorine or bromine and when it is an active
ester group, it is preferably ~O-tosyl or -O-mesyl.
s A salt of imidazole is preferably an alkali metal, e.gq.

sodium or potassium salt or a silver salt. The reaction of
a compound of formula (V) or a derivative thereof with
20 imidazole or a salt thereof is preferably carried out either
a) in the absence of solvent, at a temperature preferably
ranging bgtween the room temperature and about 180°C and
for reaction times which may vary from some minutes to
about 20 hours'using, if necessary, an excess of imidazo-

25 le or a salt thereof,;or



¥

acid, at a tenperature rangi ng from about [err]‘ to about [err] b)by .

reactienwth the stoichionetric amount of CuBr2 in a suitable solvent e.g.
et hylFab&t ate, at -tenperatures 5 rangi ng from about [err] to the reflux,
t enpér e; c)by using a stoichionetric anount of sul phuryl chloride in a

. solvent, e.g. nethylene chldfide, chloro- formor benzene at
tenperatures ranging fromthe roomto the reflux tenperature. 10 In
t he above cases a), b) and c), the reaction tinmes nmay range between 3 and

12 hours. AopoiRothe prebensdul af(¥) suliesaBle Aolenl,t perlEe@ab1y- MESYl NMAY
be obtai ned by reacting the gorrespondln% al cohol, that is practically a
conpound of fodkmethylformamijfier ciimephylagepampdeni bexampsbydphasis

hyd whi ch_j | k methods7, with
Y f ol uanesul prRRSFOSF andhe T RERRRCPRRECRE  “BRNDL TBERRARE, BhhUL v The
reaction is prgiesnbly edvxand et at8tafeanhydaodemperhrare pekrent, €.g.

acetone, at tenperature ranging fromthe roomto the reflux tenperature. A
compoun? of forPdY argngingahebdeent abaus ByCrandt thg zefdnpotismperator mul a

(IX) [errl (!)%ure, for reaction times varying from some minutes to
about 12 hours and ﬁsing,;if”necessary, an excess of
 imidazole or a stoichiometric amount of a tertiary base,
preferably triethylamine. ' §J 

10 The protection of a compound of formula (V) in the form of
a 1,3—diokolan'group may be performed by following well
known procedures, e.g. by reacting a compound of formula
(V) with diethyleneglycol in the presence of strong inorgq‘j
nic or organic acids, i.e. p—toluenesulphonic acid, to
15 give the Corresponding 1,3-dioxolan, i.e. 1,2-ethylenedioxy,
derivative. As Stated above the protecting group, after
reaction with.imidazole,is removed by following usual pro-
'cédures, e.qg. by treatment with diluted aqueous inorganic
acids. | N : o
20 The reaction of a compound of formula (VI) with a compound _ ~
of formula (VII) or a reactive derivative thereof, which
may be, for instance, a bisulphite addition compound, may
be performed by using a suitable solvent, e.g. water,
methyl or ethYl alcohol or acetic acid, or mixtures of
25 these solvents with water or if desired using as solvent an

excess ofICOmpound (VII), at a temperature preferably



- 34- wherein [err] and A are as defined above, with imdazole or a s
thereof, preferably an alkali netal, e.g. sodiumor potassiumsalt,

sil.ver sal. Thé reaction nmay be carried out using the sane reaction
condi tions reported above for the reaction between a conpound of fornula

(V) and inmdazole or a salt thereof. Thesgompounds of fornula (VIl) are

known .Cefrpounds.

Al so the conpounds of formula (VII1) are known or they may

be prepared by known nethods from known conpounds. 10 For instancea
compound of formula (VII1) in which [err] and Z are as above defined, may
be obtai ned by cyrangding betweero@heudf the mecn (bempexratjuxex anghdihes rre[fémx]
and Z are as abovye defined 1 and R7 |s ano carbo 1-

al koxy) car bonyl tremtpr?écag"u&?p%o e ei gyﬁéﬁqygfg(ﬁ%atfg% rtg.nH,ltes to
cyclization of a geaEp®outf Trormd zas8 uuawanm deigdund o £ Ereu 1ear ()
or [err] al koxy)carbonyl, may be carried out by treatnent wth a suitable

cyclizing agent
chl oro- sulp
suitabl e solvent

10

15

20

‘wherein R,, R

izo fogn@lqﬁwgmﬁsc ag¢h Ry ikedng M¥PRRGEThod Fegqtdve de-

pre erag%y gsg‘n%yaged’pa%@o%@ﬂ&éﬂﬁé% oS5 02 2

lene.

The compoundsbf formula (IV) are compounds covered by the°

general formula (I),‘ﬁherein the symbol ---- represents
a double bond, and may be obtained, for example,according
to pfocess a), described above.

A compound of formula (V) in which A is a halogen atom
may be obtained by halogenatlng the correspondlng com-

pound of formula (VIII)

(VIII)

’ R3; R4. RS’ R6 and Z are as defined above.

2
The halogenation of a compound of formula (VIII) to give

a compound of formula (V) may be carried out:
a)with a stoichiometric amount of halogen, preferably

bromine or chlorine, in a suitable solvent, e.g.diethyl

ether, methylene chloride, CHC13, CC14, 052 or acetic



-35- benzene, toluene and xylene, at a tenperature which may range from
err] to about [err]. The cyclization of a conmpound with formula

(X ein R7 is the group -COR and R is as defined above, is preferably:
carri 8 5 out by using[err] in the presence of a suitable
sol veh- e. g. carbon disul phide, =at3} enperatures rangi ng from about [err]

to about [err] The conpounds of formula (1X) and (X) are known or may
prepared by known nethods starting from known conpounds. 10 Wen in the
conpounds havi ag itde aftorantesmpedatund IYandind )Erdqmn \Ahoud)g°q Mg, (VI 1),
(M), (1X) and (X) g{qﬁgs are present whi ch need to be protected during
the reactions ﬁﬁﬁﬁ am no, hydroxy, further carboxy gr oups,

etc., such %rwpsfe%%i% ﬁQEheCéh‘%éj d b I HUNEAN § ONFHoNRY the

reaction t akes “pl ace. Exanpl es of protecting groups are t ose us%a [y
enpl oyed in tlae swyitaltds sadfvepdpte .dps etfhyrl acaem;dtﬁe taot pretmeta At e

Thenoyl xy- carBRS A APBHorA KUl BhomA 4 SHPor G SR pr ot ect i ve
groups My kg pemRlsaued Eedlqra{l%%eém@ O SHAURSE AGEi ‘? PP 1 de
yloxy, te ydr opyr any err| nethoxyethoxynethyl M or
trialkylsilyl ias at enti-takthd diaiptentl sid \g. greouygslersy deloride, chloro-
fotﬁ or beﬁzene at temperatures ranging'ftomlthe room
to the reflux temperature. N/
10 In all the above cases a), b) and c), the reaction times
may range between 3 and 12 hours. |
A compound of formula (V) wherein A is -0-tosyl or
-0-mesyl may be obtained by reacting the cortesponding <
alcohol, that is practically a compound of formula (V)
15. wherein, but only in this compound, A is hydroxy [ehich
is known or may be prepared by known method§7, with -
p—toluenesulphonyl or methaﬁeSulphonyl halide, preferably
the chloride.
The reaction is preferably carried out in an anhjdrous
20 inert solvent, e.g. acetone, at temperature ranging from i~
the room to the reflux temperature.
A'compound of formula (VI) may be obtained by reacting a

compound of formula (IX)

2 0-CH - |
(IX)

3 OH



fof'instance; enpl oyed. To protect the carboxy groups, 25 tert-butyl,
benzhydryl and p-met hoxy-benzyl groups may be enpl oyed. -36 The

protectifiyg groups are then renoved, at the end of the reaction, -in a kno 3f§\
manher, e.g. by mld acid hydrolysis or by mld catal ytic reduction, for-'%:lw

exanplqunth Pd/ C as catal yst at atnnspheglc pressure. 5 The am no,
carboxyand hydroxy protecting groups are #hen removed at the end of the
reaction, usually in a known manner. For exanple, when the ami no protecting
group is the nonochl oroacetyl group, it may be renoved by treat- nent with
thiourea; the forwgerein Rhe BibefarB céD@IAlﬁrgr@apéeﬁaye@eabeﬁbveﬂlby

h bo- d
rSaUTent Wi PoLgssLUmgatcs DAl LAeSaHPC BeARLbRER) R%aiRgTbNYL:,

protecting groupse,§0rs63dim! 6r PBYabeitiR- sADYSdobYankitvagi Qahydr olysis or
by catal ytic hydrogena- 15 tion, e.g. with Pd/C at room pressure. The

hydr oxy protectln@hgrOﬁﬁstlﬁbrmﬁﬁsbaneérrhﬁ§ petresingyvbiep§ame| geaetiéenon
condi ti ons aci ? droI o] g e r
sel ective |nh$b|t%?§gb Y?ﬂ?o % [e$$?23§§ h%§%5r2%§t£€¥n§%%Y§?§ %f 20
Prostacyclin (F(3c8ﬁpéﬂﬂ&h6§|§ormula (V) and imidazole or a salt thereof.
The compounds of formula (VII) are known éompounds.
&;* Also the compounds of formula (VIII) are known or they
| may be prepared by known methods from known compounds.
10 For instance,a compound of formula (VIII) in which R1,
R,, R3, R,, R., R

2 4 S 6 -
obtained by cyclizing a compound of formula (X)

and Z are as above defined, may be

R 7 | .
2 \ | (X)

-

1 5' 76
15 and R7 is cyano, carboxy, (C -C

group -CORB, wherein R

whereln R, RZ' R3, R4, R 'R, and z.are as above defined

- alkoxy)carbonyl or the

8 is a halogen atom.

The cyclization of a compound of -formula (X) in which

R, is cyano, carboxy or (C1-C alkoxy)carbonyl, may be

7 7 _

carried out by treatment with a suit;ble cyclizing agent,

20 e.g. phosphoric anhydride, polyphosphoric acid, chloro-
sulphonic acid or sulphuric acid, optionally in the pre-

sence of a suitable solvent, preferably chosen from



The activity on [err] synthetase has been evalua- ted in vivo. For.

exanmple—~yats were treated with a single oral dose of conpound and killed 2
-hour sff r. [err] -keto-PGF concentrations, the stable netab- 25
oliteg [err] respectively, were determ ned on - 37 - serum and

.pl asma respectlvely For exanple,_ ;?ﬁ _conpound

‘1, 2-di hydro-3-(1-i m dazolyl)- -6-c oxy- napht hal ene (internal code L
conpound FCE 22178) dosed up to 9 ng/ kg reduced serum[err] concentration
up 5 to 70% and increased plasma 6-keto [err] concentration up to 30%

The sane Cofp ound dosed ‘at 10 / reduged -serum TxB concent.ration by 90%
and doubl ed P&?ﬁ& Giﬁgﬁenezalgé;% % et a?tsto%pﬁﬂa S "fcrf Fd¥Y he main
products of rﬁh%%hlf@:@m abfitd 2100 oRicakeldusm @ord erte angbthitismti o pl ays
a paranount role in vascul ar haenpstasis. P@ has anti- 2 aggregatory and

vasodi | at or pfaet F@MW Iwéthx@m%llé p(rx:) wiRsicigathy 1 beig@Feat ory) and
Yﬁzogﬁgiz Llecifg) 8?? C(SI - Th pro uces asyn'me% aevfo%srogb()%?é%éo?;é%:‘ yp: gt e-
lets tost heo@ltt SRl @lls:l.\f@l IAJ.m% ﬁ.ﬁ'DdME ipresdndd g fAkdbse solvent,
e.g. carbon dlsulphrde, at temperatures ranging from
about 0°C to about 50°C.
‘The compounds of fornula (IX) and (X) are known or may be n;i.
prepared by known methods starting from known compounds.
+0 When in the compounds having the formulae (), (II), (III),
(IV), (V), (VI), (VII), (VIII), (IX) and (X) groups are
present which need to be protected during the reactions '\’
reported above, e.g. amino, hydroxy, further carboxy groups,
etc., such groups can be protected in a conventiocnal way
15 before the reaction takes place.
' Examples of protecting groups are those usually employed
in the synthesis of peptides, for exanple, to protect amino
groups, acetyl, benzoyl, tert-butoxy-carbonyl, p-methoxy- _
-benzyloxy-carbonyl, g—nitro-phenylsulphonyl,dichloroacetyl e
20 protective groups may be employed.
To protect hydroxy groups acetyl, benzoyl, benzyloxy,
tetrahydropYranfl, g-methoxyethoxymethyl (MEM) or a
rrialkylsilyl as tert-butfldimethylsilyl groups may be,
for instance, employed. To protect the carboxy groups,
25 tert—butyl; benzhydryi and p~methoxy—benzyl groups may be
employed. |



a vasodilatory activity. The enzyme TxA2 synthetase in turn is mainly

| ocated in platelets and prdduces [err] which bl ocks haenorrhage via 20

the fornmation of platelet aggregates and -vasoconstriction. Bal ancing "“Q
opposite activities, vascul ar haenostasi's i's’ regul ated. The conpounqgigﬁ
the iinvéntion, being able to inhibit selz3gctively the formati on of TXAZ2; can
be use¥as vaso- 25 dilatory and anti aggregant agents, for exanple in al
the cases of thronbosis, periferal vascul opati és and coronary artery

di sease. In fact . 4nhiRiti .Qf r pr.oducti.on _re- eg .t r id i '
of t hromnbi forrnattT?'lc%nkz‘g‘rﬁ%e_%1"%1'\9/}1 S %gﬁlllpsstarg%cﬁ‘c?% vﬂ're?ﬁ cgﬁise%&ugﬁﬁepieglﬁ%rﬁ écth)é
events and, |eaviregction,38n aukalowar @dnher ,i RGCKeadiyn i llde aicli 3 hydieliy@is
i nproves vasodilation, tissue blood supplies and protects _the vessel wall.
Anot her use of tR& B¥nPedRd§asrlyhdci FPENECtIRN/s fogy epparde Wwitda PG ast

mgraine. As is %??%EXSEOQtEé%EBE he&gc;%%e%%ggeof m graine-it has been

denonstrated a d vaso- constricti uced by platel et TxA2
over producti gn [ fhel aminBat baltboki93dhy A4drdxy; protikdeadagherol®s/)ark/ then

101]. 10 A plarel el Ous'RLodHe" ok 2k LB LAt (R8T 3 S8
manner. For example, when the amino protecting group is
_ the monochlorocacetyl group, it may be removed by treat-
s ment with thiourea; the formyl and the trifluorocacetyl
10 groups may be removed by treatment with potassium carbo-
nate in aqueous metﬁanol and the trityl group by treat-
ment wiﬁh formic or trifluorcacetic acid.
o The carboxy protecting groﬁps, for example, may be re-
' moved by mild acid hydrolysis or by catalytic hydrogena-
15 +tion, e.g. with Pd/C at room pressure.
The.hydroxY protecting groups, for inétance, may be re-

moved by mild reaction conditions, e.g. acid hydrolysis.

The compounds of this invention are selective inhibitors

of Thromboxane A, (TxA,) synthesis and stimulators of

20 Prostacyclin (PGIZ) synthesis.

The activity on TxA2 and PGI2 synthetase has been evalua-

ted in vivo. For example, rats were treated with a single
oral dose of compound and killed 2 hours later.
- TxB and 6-keto-PGF

2 _ 1
25 olites of TxA. and PGI_, respectively, were determined on

concentrations, the stable metab-

2 2



in diabetes nellitus has been denonstrated and correlated with

m.crocircul atory defects in the illness [ Met abol i sm (1979) 28, 394; Eu. J.
est. (1979) 9, 223; Thronbosis Haenost. (1979), 42, 983; J. Lab.

heh) 15 (1981) 97, 87/. Thereforé, the conpounds of the i nvention can
/e.9., in the treatnent of a7abet|c m croangi opat hy. Moreover, 't he
-conpounds of the invention can be used as anti-inflamuatory agents. Ae\¥%

- knewn, for exanple, fluid 20 obtained from carrageeni n-i nduced granul oma

converts arasérumdandcCpdastlai pespéxf2velyvitro and TXA2 [evels are
increased in_the synovial fluid of rheumatqid arthritis patients and in the

fluid of car?%ﬁe%%¢%91ﬁduééﬁ FAPPAHAE! | oR-ARNYEre-Apldsimdiarelyd)(1977)

13, 17; ScandglJ 1/ e e I

denonstrated ha éé 3g?ﬁgléﬁn§§ $§% ?éh%néépggén?h%?§32§Q7a)

pat hogenesi. sd@ée@y@prtens ﬂgskgnraddceaatseaumpexs | coneknhira®ionf uperr ]
producti on nay | 0 %ed |$ Ege elimpation 6f such a factqgr in hyper-

t ensi on $ Eu.t9. ?ﬂ%r %38¢% asBa 7P -kehorBEF 14 ECRERPEERFL OB YPhe
“invention ca&ﬁbfoysaﬂhassgme%smﬁbﬁﬁaaaeeaa a® 1060ﬁ1g9aegmb_eucgae of the

conmpound of I's 1nvention, i.e. conpound given orally to
nine mal e SHieratsTxB, concentration by 90% and doubled plasma 6-keto-

LS

2
PGF1i.concent:ation.

In most tissues the main products of arachidonic acid N/

10 metabolism are PGI_2 and Tx_A2

pafamount role in vascular haemostasis. PGI2 has anti-

aggregatory and vasodilatory activity while TxA

and their ratio plays a

2_is a pro-
aggregatory-(or aggregatory) and vasoconstrictor compound\)

The enzyme PGI, synthetase is located mainly in the endothe

2

15 1lial cell and produces PGI, which évpids adhesion of plate-

2
~lets to the arterial wall and production of thrombi and has
a vasodilatory activity.

The enzyme TxA_ synthetase in turn is mainly located in

platelets and ;roduces TxAz which blocks haemorrhage via

20 the formation of platelet aggregates and vasoconstriction. S
Balanciné ﬁhe opposite activities, vascular haemqstasis is
reguiated.
The compounds of the invention, being able to inhibit

| selectively the formation of TxAz, can be used as vaso-

25 dilatory and antiaggregant agents, for example in all the
cases of thrombosis, periferal vasculopaties and coronary
artery disease. In fact inhibition of TxA2 production re-

duces-the probability of thrombi formation and of vasocon-~

striction with consequent ischemic events and, leaving



~

for seven meeks at the dosage of 9 ng/kg. The nean system c pressure was
moni tor ed on an ei ght channel's Beckman pol ygraph via a St at ham pressure .

trans- 16~ ducer, ,
moni t ori ng, into the left carotid artery” The conpound decreased t hg
devel-:opment of hypertension in this nodel,3gs-shown by Table 1. TAB

connected toa PE 60 catheter, inserted, 24 hours be#f

Tr eat nent Mean system c pressure (weeks) Control s
Treated nmHg + E. S. nw1Eg + E S. 7 177 + 5 06

154.8 + 14.1 Further,nor -'tﬂy s o - ole o T h ho 20
genesi s of ul cer at1y lte %dor ef?sl s%rrlgcc '%mé or- an “ipgof%l ts

power ful gastric meﬁ Of is SA0d lbalcscyd Spplinds adrsd protddss fewgdd a

[err] inhibitor

is useful [Nature (1981) 292, 4727. In fact the conpounds

of the in- venti ofesael ivaklkat ed for the treatment of peptic ulcers. 25

e someungsol e UL P AL LTSl I B 4300 00

I s known, for exanp

a se ect I V I on Of syn

been denonst rmt ek den tmshic ot L e Q!fs | 160 G BTN A SE S eyt d P £ O glown
t unor gromﬁh /hbture (1982) 295, 1887.

U

10

15

20

25

case of migraine it has been demonstrated a diffused vaso-
constriction induced by p].-atelet"l‘xA-2
[3.Clin. Pathol. (1971) 24, 250; J. Headache (1977) 17,

101].

A platelet overproduction of TxA

overproduction

2 and MDA (malondialdehyde)
in diabetes mellitus has been demonstrated and correlated
with microcirculatory defects in the illneSS'Lﬁetabolism
(1979) 28, 394; Eu. J. Clin. Invest. (1979) 9, 223;
Thrombosis Haemost. (1979), 42, 983; J. Lab. ciin. Med.
(1981) 97, 87/.

Therefore, the compounde of the invention can be used, e.g.,
in the treatment of diabetic micrbangiopathy.

Moreover, the cohpounds 6f the in?ention can be used as
anti-inflammatory agents. As is known, for example, fluid
obtained from carrageenin-induced granuloma converts arachi-
donic acid into TxA2 in vitfo and TxAz_levels'are increased
in the synovial fluid of rheumatoid arthritis patients and
in the fluid of carrageenin-induced inflammation.in rats
/Prostaglandins (1977) 13, 17; Scand.J.Rheum. (1977) 6,151/.
Recently it has been also demcnetrated that an overproduc-
tion of TxA, is involved in the pathogenesis of hyperten-

2 .
sion and that a specific inhibitor of TxA2 production may



5. In view of the correlation between TxA2 synthesis and cal - cium

transport,
rs,

recently showed by sone authors, specific TxA2 synt hetase
such as the conpounds of the invention, can also find use in

t he\t¥ &dt nrent of osteo- porosis, €.g. Ppostnenopausal osteoporosis
[ Prostagl andi ns 10 (1981) 21, 401] sgMereover the conpounds of the inv

‘are indicat
knewn, for
with Prinz
patients wt
"bosi s, Mnt

ed for the treatnent of angina pectoris. In this respect,i
exanple that high levels of TxB2 have been found in patients

€ reiefPaR uhorhe SPPRERL SRR Bl R cesRaRat pRPRn
etéﬁ@iémcii@bes ﬁﬂSQmébSlLeKn98140ﬁO Thezplatelet

antiaggregatory activity of the_conpounds of The i nvention was eval uat ed

vitro and i
Born /Born
183, 1085 (1

/ Dunki n Hant$&YPPYRd

conpound 1,

10

R fRct f Bhe 200BRAWPRE, CRcEBRILRYSRE1PRe CABI PRI 8§efe@Fods of

IOﬂ

in

in

nce.

e co unds of thi-s invention were found in V|tro to
have inhgbi tPsy ecampléy onepbfit ehet ceggoendt bfnthidudadentiby cal.leagen or
ADP (adenosi ne-5' - d|s hosghate in platelet rich plasm of %U|nea pi

qggé§%en grg dQ4g 927 (1962)/ and Silver /Silver MJ., Scie

2P/ | YafioFa¥SRBFRL &R ﬁfanwnemﬁ ExSHR &ate
2oz GhbVEA Cudekd- b8 £REOkYLSE" BB BORY7RGRNt hal ene (i nternal

. The mean systemic pressure was monitored on an eight

channels Beckman polygraph via a Statham pressure trans-
ducer, connected to a PE 60 catheter, inserted,'24 hours

before monitoring, into the left carotid artery.

- The compound decreased the developﬁent of hypertension.in

15

20

25

this model, as shown by Table 1. o o’/
TABLE 1 '
Treatment Mean sysﬁemic pressure .
(weeks) | Controls _ Treated
mm Hg + E.S. mm Hg + E.S. -
7 177 + 5.06 154.8 + 14.1

Furthermore it has been shown a role of TxA, in the patho

genesis of'ﬁicerative disorders of the stomach in accor-
dance with its powérful.gastric vasoconstrictory activity,
so that also in this field a TxA, inhibitor is useful
[Nature (1981) 292, 4727. In fact the compounds of the in-

vention are indicated for the treatment of peptic ulcers.

The compounds of the invention can be also antitumoral agents.



-41- code conpound FCE 22466) was found to be active both on ADP and on
col I agen-i nduced pl atel et aggregation: at .25 ncg/m it totally inhibits
col | agen-induced pl atel et aggregation in three out of.four sanples of
pl atel-et 5 rich plasma. The conpounds of this invention are nore pot
as inqggi- tors of the platel et aggreg Qfon I nduced in vitro, e.g., b
col l.ageft, than-the conpounds preV|ou§13 disclosed in U S. Patent 4,342,
and in U K published Patent Appli- 10 cation 2,106,509 A The results
obt ai ned, for exanple, by testing the conpound of the invention FCE 22466
and t he knomﬂ Oﬁ@gl@.$ngnmkﬁpr example, that a selectlve inhibition of

olyl)-2,3-di hydrQ-6- e r code.co

FCE 20204), whi T gé‘%é‘ﬁ il? }"a% Jed rl1“r‘1’§‘l %%eat%‘gfg’ ,ucaen H HMELE

2- (1-imdazolyl b£3, ﬁn@i hwﬂhﬁsww Y2 H)low @R a0 e dwil effelurende
conpound FCE 21848), which is described in U K published Patent Appllcatlon

2,106,509 A, ard1983dn 298, T8 -2. TABLE 2 20  Conpound

Vi tro _concentration; . Yol iy U0l HaWst, Bk 22466 ana 233
P Py Lefd xBy SEDERRSAS

50 FCE 2020
12.50 ' cium tr@nsport, recently showed by some authors, specific

TxA2 synthetase inhibitors, such as the compounds of the

invention, can also find use in the treatment of osteo-~

kf' porosis, e.g. postmenopausal osteoporosis [ﬁrostaglandins

10 (1981) 21, 4017.
Moreover the compounds of the invention are indicated for
the treatment of angina.pectoris. .
In this respect, it is known, for example, that high levels
of Tsz have been found in patients with Prinzmetal's angina

15 /[Prostaglandins and Med. (1979) 2, 243/ and in patients with

| recurrent angina attacks /Sixth Intern. Congress on Throm-

bosis, Monte Carlo October 1980 Abs n° 1407 .
The platelet antiaggregatory activity of the compounds of
the invention was evaluated in vitro.and in vivo, for

20 example, according to the modified methods of Born /Eorn
G.V. R., Nature 194, 927 (1962)/ and Silver /Sllver M.J.,
Science 183, 1085 (1974) 7.
The compounds of this invention were found in vitro to
have inhibitory activiﬁy on platelet_aggregatipn induced

25 by collagen or ADP (adenosine-5'-disphosphate) in platelet
rich plasma of guinea pig Zﬁuhkin Hantley Iva: PDH (SPF)
Ivanovas GmBH, German27; For example the cbmpound 1,2~

—dihydro-3-(1-imida£oly1)—G-methoxy4naphthalene (internal



-42- T onpound FCE 22178 was al so suspended, i n Met hocel and adni ni stered *

orall avage to rabbits (New Zeal and White) at 2 ng/ kg one hour before
. thé-ifj\eldtfon of 1.4 ng/kg of arachidonic acid. 5 The test conpound .
© greatl creases the arachidonic ‘acid-induced nortality (Table 3): TABLE 3
Tr eat ment dose - 41 - Mortal ity ng/ kg/ os R-Methocel
9/9 10 Conpound . 2 ' 3/9 FCE 22178 Tawe 3

- Effect of the conpound FCE 22178 on the arachidonic acid (1.4 ng/kg)
i nduced nortality in rabbits. 15 As stated above, certain conpounds of the

present i nyyid Ubmptithe et | y24dwsasyberina one W d&kide IR b8 @ group

[err] and the others are defined as in forrmula (1), have no activity on
the [err] PRR énd mnt <oldagernprindurgd phafakst vigdhregaeignhigh agtivity in
- lowering méﬁ%%i it totally inhibits-coliagen-induced'platelet |
aggregation in three out of four samplés of platelet
5 rich plasma. o
The compounds of this invention are more potent as inhibi-
tors of the platelet aggreqaﬁion; induced in vitro, e.g.,
by collagen, than the compouhds'previoﬁsly disclosed in ~7
U.S._Patént.4,342,775 and in U.K. published Patent Appli-
10 cation 2,106,509 A. |
The results obtained, for example; by testing the compound
of the invention FCE 22466 and the known ones 3-(1-imidaz~ -
olyl)-2,3-dihydro-6-chloro~4H~1-benzopyran-4-one (internal
code compound FCE 20204), which is described in U.S.Patent
‘15 4,342,275, and 2-(1-imidazolyl)-3,4-dihydro-7-methoxy-1(2H)~-
- -naphthalenone (internal code compound FCE 21848), which is
described in U.K.published Patent Application 2,106,509 A,

are shown by Table 2.

TABLE 2
20 | Compound In vitro concentration | % Inhibition
mcg/ml
FCE 22466 o ©12.33 50
FCE 20204 ~ 12.50 0
FCE 21848 ' 12.50 0




chol est erol and trlglycerldes inincreasing the total serum HDL

chol esterol, as well as in ihcreasing the ratio between [err]-lipoprotein

and [erTJ-Iipoproteln total cholesterol. As is known, drugs having such’ >
activities are useful in 5 preventlon and therapy of at heroscl erosi s: éE;;/
a ueék\E;J., Artery, 2, 196 (1976); in Frank-H C arke (Ed.) Annudl C
reports—in Medicinal Chem stry, 13, 181 hapter 2- Academ c Press,

N. Y. 1978. The substituent [err] is missing in the conpounds of 10 the

above nentioned U.S. Patent 4,342,775 and U. K. pub- |i'shed Patent

Application 2, 106:'!&)9:ompdund §l§t£h 226ken wpdmwd§uap@nﬂaderﬁme4ﬁm®icfbmed

with lipid Iomerl anti.- rosgl.er |c act|V| e Jintroduc n o
this newsubstit@é’%q r%c‘ﬁ% a-rg’g’sltﬁe Zteeci a

unexpect edl y streﬁﬁté@n%% N eRfyIRF tdnd tﬂcﬁﬁ' b'QFoL%CtﬁHé tih Rictids gartigul ar
group of com pounds of this invention and of the conpounds of the above

ment i oned U. S Patgpikg aﬁ&t«hi@ﬂﬂn@l@i@atent Application was eval uated

on groups of Jlce CER SPF Ca | e rats 20 elther fed for X days wth
hyper chol est &t ol M @2 %B?ﬁﬁ id

H R, Day CE. (qdﬁ)uﬂdﬂq{&stglqy@sq@mgcyug di scovery - PI enum Pub. Cor p.,
217 (1976)] (Experinent No. 1) or fed standard dlet [ Al t romi n7( Experi ment

No. 2). "Altromin" is a trade mar k.

kg; . TABLE 3
Treatment dose Mortality
mg/kg/os
’ Methocel™ - 9/9
W . ethocel |
10 Compound 2 _ 3/9
FCE 22178 '

Table 3 ~ Effect of the compound FCE 22178 on the
arachidonic acid (1.4 mg/kg) induced -

mortality in rabbits.

15 As stated above, certain compounds of the present invention,

, R, and R, is a

3 4

and exactly those wherein one of R1, R2

R?
group -0~C~COR, and the others are defined as in formula
Rl'

(I), have no activity on the TxAz/PGI system, but are

2
surprisingly endowed with a very high activity in lowering



-.44-.The conpounds were suspended in "Mthocel" (nmethyl cellu- |ose, a
0. 5% suspension in water) and adm ni stered by stomach tube for 4 days.

..Go ~of a
gt C . Th

TriRdef P.J.
ideterm ned with the nethod of N@ndez J. fJ. din. Chem, 21, 768, (19

nimals were treated with the suspending agent 5 only (control

e total serum chol esterol was, determ ned with the nethod of

10 The total serum HDL chal esterol was, deternined accor di ng to Denacker

PNM [O] ﬁhOéﬁéﬁﬁr°é3an92§8‘19(1¥§?¥)1]d653t df dncrgesing i §
SéE%”ﬁSLbﬁhbﬁ%s%%ﬁm a% Well@shdf Qn iiRdeRenden! SAMIAS Pr by

No. ‘1 was p
t he Cochran

rati o test bBtweenC.d-1ipBpabitetincsnidn Bllon@@)rot‘éo.ln thtaylaghdEsteddl .G aw
Hi |l Book Conpan New Yark, 1967; Coc n
s\/\ﬁﬁebnawgon rpgs. | aNé\ﬂgYéPlE IaFtEd’lt(%arepé&f& /X" For the

designs -
experi mgnt
vari ancé an

prove the v
Amer . Stat'.

S test when the variances were not honbgeneous 15 at the F

Cox G M - Experj nental

g?ev%n'fﬁgnf Q?’x'do‘ﬁl‘h'&g Srato'f‘ta't@l@rdgétl@‘E%J.@ ahAaPRl i£d: the

ysis, Bart

h i t d.t tt test [Dunpett.C W -
Relai” sgBoTbes in: Hslir inad CheRienyy a1 craRter 2-

hyper chol eshgpabagp erdiset, §he . tieylged conpounds of thls i nvention were
- found to decrease

10

R’

The substituent -0-C-COR is missing in the compounds of
éu .

the above mentioned U,S. Patent 4,342,775 and U.K. pub-

lished Patent Application 2,106,509.A, but such known _

compounds are ﬁevertheless endowed with lipid lowefing_anéﬁd

anti-atherosclerotic activity.

The introduction of this new substituent in the new bicyclic

15

compounds has therefore unexpectedly strengthened these
activities. The activity of this particular group of com-
pounds of this invention and of the compounds of the above

mentioned U.S. Patent and U.K. published Patent Application

'~ was evaluated on gfoups of Icem: CER (SPF Caw) male rats

20

either fed for six days with hypercholesterolaemic diet
according to C.E. Day [échurr P.E., Schultz H.R., Day C.E.
(Eds) Atherosclerosis and drug discovery - Plenum Pub.Corp.,
217 (197617.(Experiment No. 1, or fed standard diet

Liltromiq](Experiment No. 2). "Altromin" is a trade mark.

[.J.Cin. Pathol., 22, 24é (1969)/. The serun1tr|glycer|de$s¥ere
]

Ytadxperi ment

ett tes [Properties of sufficiency and Statistical
Tests - ProArtekyth@, RO?&I(SGGG)OfDBqn@bm.AleWnahk}Hinﬁyke2%@5282/ to

-



the total serumchol esterol and fo increase the total serum HDL chol estero
in a highly significant way,” while = -45- at sinilar dosage |evels the.
compounds: of the prior art were weakly active. Table 4 exenplifies the
resul4#s obtained, e.g., by testing the conpound of this invention Azfi§§>
1, 2-di hydro-3- 5 -(1-inidazolyl)-6-(2-%%rboxy-isopropoxy)-naphthale -
(interha1 code FCE 22473) -and the known one FCE 20204 TABLE 4 (Experi nent
No. 1) -Treatnent Dosage Total serum chol esterol Serum HDL chol est er ol
ng/ kg/ os Yvariation vs.oontrols %ariation vs.controls 10 FC 22473

27 - TBhe compounds were sSUSpéfid@d20d "MetRbcel" (methyl d¥llu-
+49 In the animal fed standard "Altrom n" diet the tested com pounds of
this invention wePEeftind-3%H FRIPRIEEOBoIH ¥k T bt 2rd s2emhptrbeE_E Pl and
serumtriglycerigdesnadhi {84 Neod 54 c@apounds of the prior art were found to
be |l ess active and to have simlar activity only when adm ni stered at

hi gher doses. Tatteups exEnghimfakbs wémre resedted cbith nbidle suspendiygtagenhg
t he corrpound5 of ctxm; lnventifn FCE 22473 and the known.one FCE 21848..

control groups). .
The total serum cholesterol was determined with the method
of Trinder P.J./.J.Clin.Pathol., 22, 246 (1969)/.
{ The serum triglycerides were determined with the method of
Mendez J. /J. Clin. Chem., 21, 768, (1975)7.
10 The total serum HDL cholesterol was determined according

to Demacker P.N.M. /Clin. Chem., 23, 1238, (1977)7.

Statistical analysis in experiment No. 1 was performed by
the Studentfsf:teétfor independent samples or by the
Cochran's test when the variances were not hdmdgeneous
15 at the F ratio test /Bliss C.I. - Statistics in Biology,
Vol. 1, page 213.- Mc Graw Hill Book Company, New York,
1967; Cochran W.G., Cox G.M. - Experimental designs - J.
Wiley & Sons Inc., New York, II Ed. (1968) page 1007/. _
s For the experiment No. 2 thé following statistical methods
‘20 were applied: the variance analysis, Bartlett test
[ﬁroperties of sufficiency and Statistical Tests -~ Proc.
of the Royal Soc. of London A 160 (1937) pages 268-2827
to prove tﬁe variance homogeneity and the Dunnett test
[Dunnett C.W. - J. Amer. Stat. Ass., 50, 1096 (1955)7.
25 In the animal treated with hypercholesterolaemic diet the
tested compounds of this invention were found to decrease
the total serum cholesterol and to increase the total

serum HDL cholestercl in a highly significant way, while



46- Table 5

‘Serum-t-igly
VS, CP ;R |'s

T 21848 47 50.
el evated lip
*conpounds of
and t heot her
t herefore be
at heroscl ero
humans of th
-3-(1-imdaz
about 500 ngy
about 150 ny
wei ght of th
inventiog S
t herapy. "Nin
single admn
The ori ent at

10

(Experiment No. 2) Treatnent Dosage  Total serum chol estero

cerides ng/kg /o s %ariation vs.controls %ariation
FCE 22473 16. 67 -32 -57 5 FCE
00 i nactive ' " i nactive In view of their

id lowering activity and ,f their action on HDL chol esterol the
this in- vention, whereinm one of [err] is a radical [err
substituents are defined as in for- 10 mula (1), can
used in therapy for treating dislipidaemes and

3fts simidagodegedcedeved§ e commouRda ofd kit REERT AF%o adult -

fels I nvention, e.g. 1, 2-dihydro-

%F%%?ggggg bgfigﬁgﬁhthalene, may range from 15 about 5 ng to

TRBledds extmpd i¥ ileisTehen réay ] Hy efbaaded freagabdst 20 ng to
per dose 1 to 3 tines a day depending -on the disease, age and

segiiranthe FesPead thihs dinvendiiame orHiRHHRO I~ t he
-N8dl; 9 Rlee, ref igg?&day% e in
eqﬁoﬁbghﬁggggéépﬁi&gggﬁf%gggi%r ts were treﬁ%ﬁ?%wa.ly W th
i(dhitatned cbdenfC@afi2dd3dosesi thizeknvousethaaC@0A4 y f ed.
I've acute toxicity (LD50) was -

TABLE 4 (Experiment No. 1)

Treatment | Dosage Total serum choléste_rol -Serum HDL cholesterol
mg/kg/os | $variation vs.controls {$variation vs.controls

FC 22473 27 -73 S 77

FC 20204 25 o+ +49

" In the animal fed standard "Altromin" diet the tested com-

15

pounds of this invention were found to decrease both the
total serum cholesterol and serum triglycerides, while the L/
compounds of the pribr art were found to be less active

and to have similar activity only when administered at

- higher doses. Table 5 exemplifies the results obtained, e.

g., by testing the compound of this invention FCE 22473
and the known one FCE 21848,



- 47.- assessed on the seventh day after the treatnment and re- sulted

hi gher. than 3000 ng/kg. On the contrary, the LD value of sone known
conpounds so having simlar chem cal structure, for exanple that of the N
conpounds 1., 2-di hydro- 3- (1-i m dazol yl net hyl J - napht hal ene and D G at
1, 2-di hydro-3- (I -i m dazol yl net hyl ) - 7- ngé hexy- napht hal e- ne, described ii%
publLsﬁEﬁ Japanese Patent Application No. 158435/1979 (L. QO P. No.

81566/ 1981) as very active in inhibiting TXxA2 synthetase, was found to be
| ower than 200 10 ng/kg/os, whg s§s§§g ggihggtngg§ezqccording to the
sanme procedure. The conpounds T : Inistered in a
variety of dosage forns, e.g., orally, in the formof tablets, capsules,
sugar, or filmcoated tablets, liquid 15 solutions or_{sus ensLoES, .
rectal ly, in|tTee3drenbr | sRPS298si | SPtls SSPRR & P@?SJ:FF"?]; 5@‘5’“ trigiycerides

i ntramuscul afly, or by i ntRE(IERLVS| RYFERELM V5 CORITRIF JrEvaF iRt AR G feytrols

situations tfﬁ?jﬂﬂEFETT?IfTﬂﬂE“Fa‘iur1dvenou5. Theexact[aosage depends—on

t he di sease, '?ﬂt; 28 ndftions of .thepatient jand adm_pi.strati on
route. Their<E§#i¥§¥ cljud g’%ﬂarw&ceuticaPEconpositions com F?sing a
conpound of tthe inventionp in assocjation with a pharmadeutically acceptable
exci pi ent (Wi carrtrer prartuaent). -

5 | PCE 21848 50.00 inactive _ ©  inactive

In view of their elevated lipid lowering activitf and of
their action on HDL cholesterol the compounds of this in-
, . vention, wherein one of R,, R,, R, and R, is a radical
W, iy _ | | | 1 2 3 4 _
-O-?-COR, and the other substituents are défined-as in for-
R"
10 mula (I), can therefore be used in tﬁerapy for treating
dislipidaemies and atherosclerosis.
The dosage level suitable for oral administration to adult
s humans of the compounds of the invention, e.g. 1,2-dihydro-
-3-(1-imidaiolyl)-6-carboxy-naphthalene, may range frqm
15 aboﬁt 5 mg to about SOOImg pér dose 1 to 3 times é dav,
pfeferébly from about 20 mg to about 150 mg per dose 1 to
3 times a day dépending on the disease, age.and weight of
the patients involved. _ |
The toxicity of the compounds of the invention is negligi-
20 ble, therefore fhey éan be'safely.used in therépy. '
Nine hours food deprived mice and rats were treated orally
with single administ;ation of increasing doses, then housed

and normally fed. The orientative acute toxicity (LDSO) was



25 The pharmaceutical conpositions containing the conpounds of the

I nveatd.on are usually prepared foll ow ng conven- t'ional nethods and are

.ad 'gﬁff ered in a pharnaceutically suitable form -48- For exanple, the .
sol i al forms may contains, togetggr_mﬁth the active conpound, diluents,
g.g. 9actose, dex- trose, saccharose, cellulose, corn starch or potatQ_J'
starch; lubricants, e.g. silica, talc, stearic acid, 5 nagnesium or

cal cium stearate, agnd/or polyethylene gly- cols; binding agents

y e. d. _
starches, apSBPESEIEN Jdie |SRYS thefAy BEtRS e tRHIWSHEt AYRCERTUI ose
or po- 'yViEMEtgﬁrBQ?H$¥“¥héﬂ %@gPeﬂgpkgg agents, e.g. a starch, alginic

S gl yco-

acid, alginates or dium starc | ate; effervescing m xtures;

dyest uffs; Smeehenebmtnuﬁyjrmhaghngﬁ,vamuh'@EIsﬁméfﬁﬂbwmx&aﬁpbbﬁaes,
| auryl - sul phates; and;. i n general on-toxic and pharmacol ogi - cally
i nactive su §Y&ﬁ8e§1ﬂ§%$qréhﬁﬁ&%iéeﬁ?FB&FuFGwmﬂQF e%atle sehat of the

phar Mgt | &ahoBlLERA A, AU WPy H93 URALL AT aaLR 1k 1 KON, DRDTEE [ OF

exanpl e, by nmeans of mxing, granul ating, tabletting, “sugar-toating, or
fil mcoati ngnfir 6¢Ressdhydidre-3+ (4 iimildspelyilmethiydr) -Or-ate bk p+sé pRthANeRBRY
- be e.g. syrups, _.enul sions, and suspensions. The-syrups may
T ne, described in published Japanese Patent Application
No. 158435/1979 (L.O.P.No. 81566/1981) as very active in

inhibiting TxA ~’

2 synthetase, was found to be lower than 200
10 mg/kg/os, when assessed in the mouse according to the same

procedure.

The compounds of the invention can be administered in
a variety of dosage forms, e.g., orally, in the form of
tablets, capsules, sugar, or film coated tablets, liquid
15 solutions or suspensions, rectaily, in the form of sup-
positories, parenterally, e.g. intramuscularly, or by
intravenous injection or infusion. | |
In emergency situations the preferred one is intravenous. .
' The exact dﬁsage'dépends oﬁ.thedisease, ége, weight, ~
20_ cchdiéions of thepatient and administration route.
The invention includes pharmaceutical coﬁpositions cém—
prising a compouﬁd of the invention in assoéiation with
a pharmapéuticaily acéeptable ekcipient (which can be
a carrier or diluent). | |
25 The pharmaceptﬁcal compositions éontaining_thé'compounds
of the inventiqn are usually prepared follqwing.cbnven-
tionél methods aﬁd are administered in a pharmaceuticall&

suitablé form.



20 contains as carrier, for exanple, saccharose or saccha- rose wth

gl yceri ne and/or mannitol and/or sorbitol; in particular a.syrup to \\
adm ni stered to diabetic pa- tients can contaln as carriers only pr
to

not neta- bol i zabl e to gl ucose, or net dbol i zable in very small 25 a
glucose for exanple sorbitol. The suspe#8ions and the enul sions may
contaﬁn’as carrier, for exanple, a natural gum agar, sodium al gi nate, pec-

tin, nethylceIIngge g?ﬂ%ynPﬁQVQSfihubgﬁg f@%ﬂ%”a%%“con49in¥'” %gether

al cohol . The suspen3|on solutrons for intra- ar | njection
contain togethEW1WhthHHNhéﬁivéINemﬁOﬂﬁdundiaq@ﬁﬁgmﬂéigJCﬁééyoééceﬂ%&b|e
carrier, e.g. sterlle wat-er, olive oil, ethyl oleate, glycols, 'e.g., 5
propyl ene gl ycol tTe88& i Sasaharese a Sailubpeeams@itn ditafefycarnpotato

hydr ochl ori de. g@ §?hutTﬂg%fégnsgtrgvgnaégéﬁ gfc;k%nZTg%Tén%gg;ggé may

contain as carrie exanpl e erir 'be in

the form of Sterhlagne&qldﬂpltﬁr d&1cismt 88karaglkl, N@nidk 'ﬁ‘ﬁyeﬂhﬁlene gly-
suppositories nay contain together with the active com pound a

pharnaceutlcalchaééephmmdinxnasgmtse ¢- gcostarches ,eraraivl yeghpbenge -
glycol, a polyoxygthyl eng S AL{8LEY 28rBosy et derf 88 orSLl M
' ‘lyvinyl pyrrolidone; disaggregating agents, e.g. a
gg starch alginic ac1d alginates or sodium starch glyco-
10 late; effervescing hixtures; dyestuffs; sweeténers;
wetting agents, such as lecithin, polysorbates, lauryl-
sulphates; and} in general, non?toxic and'pharmacologi-
.\,/ - cally inactive substances used in pharmaceuticai formula-~
tions. Said pharmaceutical preparations may be manufac-
15 tured in known manner, for example, by maaﬁs of mixing,
granu]atihg, tabletting, sugar;coafing, or.film—coating'
processes. |
The liquid dispersiona for oral administration may be
; _ ~ €.g. syrups, emulsions, and suspensions. The s§rups may
20 contains as qarrier, for example, saécharose or saccha-
rose with glycerine and/or mannitol and/or sorbitol; in
particular a syrup to be administered to diabetic pa-
tients can contain as carriers only products not meta-
bolizabla to glucose, or metabolizable in very small
25 amcunt to glucose, for examplé sorbitol.
The suspensions and the emulsions may contain as carrier,
for example, a natural gum, agar, sodium alginate, pec-

tin, methylcellulose, carboxymethylcellulose, or poly-



. R spectrum of the conpounds was neasured in solid phase (KBr) or
tion or in a solution of a suitable solvent such as [err] using
er 125 spectrophoto- meter (NUJOL is a Registered Trade Mar k) .

sulphOX|de d or of CDA 3, using_a, 0 Mhertz Bruker HFX apparatus. The R
-yal ues were determned by thin |ayér chronatography f on ready-to-use °
stlica gel plates of 0.25 mm coating thickness. 25 The fol |l ow ng exanpl es

Jstrate bt e b e pUan el e S0 BiaE A S0 on o
acetic acid ﬁﬁécﬂhhraﬁ%jﬁﬂﬁﬁﬁﬁéc Agldcbatatn ‘%ﬁ%ﬁ%ﬁ%?dw§th[%kgléuy

hours. 5 The solution, poured into ice water- neutra- lized with
[err] extractéﬂemppnngmgua mhaedacadtécaldyatant dmt st yaesargaee ,3e9gg of

. 3-(1-imdazol -6-C H 1- benzopyran, mp. [err] (|sopropyl
algohol) 10 ¥i%ét§s?§25rwréitﬁ%n%h%s ethyl oleate, glycols, e.g.,

5. propylene glycol, and if desired, a suitable amoun: of
lidocaine hydrochloride.' _

The solutlons for 1ntravenous injections or infusions
may contain as carrler, for.example, sterlle_wauer or
preferably they may be in the form of sterile, aqueous,

10 1soton*c saline solutlons | :

The supp051tor1es may contaln toqether w1th the active com-
- pound a pharmaceutlcally acceptable carrier, e. q. cocoa-
:butter, polyethylene glycol, a polyoxyethylene sorbitan A
fatty acid ester surfactant or lecithin.

15 The I.R. spectrum.of the compounds was measured in solid ]
éhase (KBr) or:Nujoi solution or in a solution of a suitable
solvent such as CHC13, using Perkin-Elmer 125 spectrophoto—
meter (NUJOL is a Registered Trade Mark).

The N.M.R. spectrum was measured preferably in solution of ;_;

20 dimethyl sulphoxide-d, or of CDCl,, using a 90 M-hertz

Bruker HFX apparatus.
The'Rf values were determined by thin layer chromatography
on ready-to-use silica gel plates of 0.25 mm coating
thickness. .

25 The following examples illustrate but do not limit the

invention.



Found: C 61.61; H 3.93; N 11.89;,d 15.35 Calculated for [err] 0: C 61.94;
H 3.90; N 12.04; d 15.24 T.L.C.: eluant [err] (170:30) 15 -Rf 0.66 N. :
[eer] p>p.m: 5.11 (2H, d, [err] 6.49 (1H, br s, [err] 6.84-7.78 (6
aromati-cs .+ imdazole) 20 Anal ogousl y, the follow ng conpounds wek
preparggj 2-nmet hyl - 3- (1-i m dazol yl ) - 6- carboxy- 2H 1- benzopyran, mp. [
and “225=227C (according to crystalliza~ fPom form Analysis of the

el enent's: 25 methIéGE.ZO; H 4.75; N 10.54 Theoretical for [err] C
65.61; H 4.72; N 10. - 51 - NMR J[err] p.p.m:1.36 (3H, d, [err]

5.76 (1H, g, -0-CH) 6.99 (1H s, -0-CHCCH) 8.29 (1H, br s, -NCHN) 5

1680 cm 3. (1 -1 mAe TR e RS IR R R I g i d o B¢
-1=-benzopyran-4-ol (5.4 g), acetic acid (81 ml) and
sulphuric acid (27 ml) was heated at 809C for 8 hours.

5 The solution, poured into ice water (200 ml), neutra-
lized with NH,OH, extracted with CH.Cl., dried and

4 2" 72!
_ evaporated to dryness gave 3.9 g of 3~(1-imidazolyl)-
W —6-chloro~2H-1-benzopyran,
. - m.p. 118-120°C (isopropyl alcohol)

10  Analysis of the elements:
Found: C 61.61; H 3.93; N 11.89; C1 15.35
Caleulsted for C ,HCIN,0: C 61.94; H 3.90; N 12.04;
Cl 15.24
T.1.C.: eluant CH,Cl,: CH,0H (170:30)
15 Rf 0.66 '
N.M.R. (CDCl3)<gp.p.m.: 5.11 (2H, 4, -o;qu)
6.49 (1H, br s, -o-CHz-c=c§,)
6.84-7.78 (6H, m, aromatics +
g . | ' imidazole)
20 Analogously, the following compounds were prepared:
2-methy1-3~(1-imidézolyl)-6-carb6xy-2H-1-benzopyran,
m.p. 216-220°C and 225-227°C (according to crystalliza-

tion form)

.~ Analysis of the elements:
25 Found: C 65.20; H 4.75; N 10.54

Theoretic§l for C14H12N203: Cc 65.613 H 4.72; N 10.93



1060C Anal ysis of the elenents: 10 Fou
Cal ¢ lated for [err] C 68.40; H 5. 30;

(-18¢4% » Rf=0.4 NMR (CDA3) p.p.m:
5:-04 . d,

aromat’i cs + |n1dazole) 3- (I-|n1dazolyl)
2900C 20  An I ege

Cal cul at ed foﬁ ?EMSB o ngFE¥%1 é

[err]  (160: 40: 5) Rf =0.425 N NlR.V
6.90-8.10 (7H, m aronatlcs + i m dazole
- 2- (3 4- dlnethoxyphenyl) 3-(1- |n1dazoI§P?

nd: C 68.20; H 5.33; N 12.24
N 12.27 T.L.C.: el uant [err]
3.77 (3H, s, [err]) 15

-0-CH2-) 6.46 (1H, br 51 CH2-C= CH) 6.61-7.74 (6H m

6- car boxy- 2H 1- benzopyran mp. >

d 64. 1, N 11.59 &/
8 (3%3 g, 95313 2 3 T.L.C el uant
er(]Hp Q,WLO—6H33 (2H;, s; [err]

Lgii%vhﬁxy'QFpH‘f ngﬂopyran

5

10

15

20

25

8.29 (1H, br s, -N—CH—N—)
I.R. (KBr) D (O-H) carboxylic acid 3000-2300 cm
b, (Cc= 0) carboxylic acid 1680 cm -
3-(1-1m1dazolyl)-6-methoxy-2H-1-benzopyran m.p.
106°C

1
104-

Analysis
Found: C 68.20; H 5.33; N'12.24
Calculated for C,,H, ,N,0,: C 68.40; H 5 303 N 12. 27
T.L.C.: eluant CH,Cl,: CH,OH (180:20)
Rf= 0.4 | |
N.M.R..(CDClB)g'p.p.m.: 3.77 (3H, s,-O—CHB)

5.00 (2H, 4, =0~CH,-)

6.46 (1H, br s, ~CH,=C= CH-)
6.61-7.74 (6H, m, aromatics +

imidazole)

of the elements:

3-(1-imidazolyl )-6-carboxy-2H-1-benzopyran,m.p. > 290°C

Analysis of the elements:

Found: C 64.,1; H 4.12; N 11.59 :
Calculated for C JH, (N,0.: C 64.45; H 4.16; N 11.56
T.L.C eluant CH,Cl,: CH,OH: CH,COOH (160:40: 5)

Rf = 0.4

N.M.R. (DMSO-d.) § p.p.m.: 5.32 (2H; s; ~0~CH,)
6.90-8.10 (7H, m, aromatics +

imidazole +—CH2-?'#C§f)



Anélysis of the elenents: Found .C 69.00; H5.49; N 7.61 5 Cal cul ated

for[err C69.22; HH5.53; N7.68; T.L.C. eluant [err] (180:20) Rf = 0.32

ms: m € 364 [err] 100%); 349(M 15, 20% ; 296( M 68, 17% ) 281(296-15, 239@;-(j§>
L )

68 (92@6 10 3-(1-imidazol yl)-6-(2-carB8xyi sopropoXY) -2H 1-benzopyr.an
3-(I-im dazol yl') - 6- (2-carboxyvi nyl) - 2H 1- benzopyr an
2—neth§+ﬁ3-(1-inEddaqMyhﬁméwhbx@@mkaginaah(1-imidazolyl)-6-methoxy-2‘-
2-nmet hyl - 3- (1-i m dazol yl ) - 6- hydr oxy- 2H 1- benzopyr an;

2- et hyl - 3- (1- i n-daPERFOPYEERet hoxy- 2H 1- benzopyran; 15 '

2-met hyl - 3- (1 -i m dazol yl) - 7- car boxy- 2H 1- benzopyr an

2- et hyl - 3- ( 1- i miAnaiysyis) of- thebghepentE:l1- benzopyr an;

2-met hyl - 3- (1-i midazal W Lbnh2- bxyvinyl -2H 1- -benzopyran;
2-nethy|-3-(1-ig?&&?%l&l%969®2-§2$b8 yi?gérgaoxy)-ZFkl- 20 - benzopyr an;
2- et hyl - 3- (k- i medazeh ylteab+aydcoxy: 7t or k- Buky, 226 i H- BEBRGPW aM68;

2-iso-propyl Z3-(1-i m dazol yI ) - 6- @Ar BEx¢- #H 1- benzopyr an;

> cycl opr oyl -3 F1I S dSA0ARG CHobdeotaont BRAE0% ) fan. =

2- (3, 4-di hydr oxypifery0),32- (I - i m dazol yl') - 6- hydr oxy-2H -1 -benzopyr an;

3 (1T dasol yi ) M8z hPdeodpadi’s) I00RIspPABRE-15, 20007 298 H-68,17%)

o | | 281(296-15, 23%); 68 (92%)

10  3=(1-imidazolyl)-6-(2-carboxyisopropoxy) -2H~1-benzopyran;
3;(1—imidazolyl)-6-(2—carboxyvinyl)-2H-1-benzopyran;
2-&ethyl-3-(1-imidazolyl)-ZH—1ebenzopyran; '
2-methyl=3-(1-imidazolyl )=6-hydroxy-2H-1-benzopyran;
2-methyl-3-(1-imidazolyl )-6~methoxy-2H-1-benzopyran;

15  2-methyl~3-(1-imidazolyl )-7~carboxy-2H~1-benzopyran;
2-methyl-3=-(1~imidazolyl)-6~carbamoyl-2H-1~benzopyran;
2-methyl-3~(1~imidazolyl)=6-(2-carboxyvinyl)=2H~1-
~benzopyran; '
2-methyl-3-{1-imidazolyl )-6-(2-carboxyisopropoxy )-2H~1-

s B 20 ~benzopyran; | . _

;2-methyl-3-(1-imidazolyl)-6-hydroxy—7-tert-butyl-2H—1-

 -benzopyran; - ' _
2~iso-propyl-3-(1-imidazolyl )-6~carboxy-2H-1~benzopyran;
2-iso-propyl-3-(1-imidazolyl)-6-methoxy-2H-1-benzopyran;

25 2—cjclopropy}-3-(1-imidéZolyl)-6—carboxy-2H-1-benzopyran;
2-(3,4-dihydroxyphenyl )-3-(1-imidazolyl )~6-hydroxy=-2H-
-1-benzopyfan; | |
2-(3-p&ridyl)-3-(1-imidazolyl)—6—carboxy—2H-1-benzopyran;
_3-(1—imidazolyl)-6-hydroxy-2H—1-benzopyran;

30 2-methyl-3-(1~imidazolyl)-6-ethoxycarbonyl-2H~-1-benzopyran;



0 . 2:nethyl-3-(l-imdazol yl)-6-ethoxycarbonyl - 2H 1- benzopyr an; -53 -
- (4-{Bydr oxyphenyl ) -5, 7 7-di hydr oxy- 2H 1- benzopyran; and :

-(3 i dyl)-3-(1-imdazol yl)-6-nethoxy-2H 1- benzopyran. The

(1 -\A dazol yl ) - 2, 3-di hydr o- 6- chl or 053 1- benzopyran -4-0l used above was
repared as follows: 5 [err] (1 g) was added portionw se to a solution.of
3-(1- -imdazolyl)-2,3-dihydro-6-chl oro-4H 1-benzopyran-4-one (2.7 g) iQ/
MeOH (70 ) ar-H4+b@drbhey phiextyll)e:5 , t-id eyl retxy -H0 L-LEes iyt § Un@
hours, added wi.t mateng&§ 0o.m,,, .extracted with CHCL3, dried and
evaporated to f£0\3=BFy gﬁv@1CE@?q%zq;m?ﬁﬁﬁﬁqﬁihﬂ%MﬂZHhﬁ}hﬁnﬁapxréh.
-chl oro-4H 1-benzopyr,an-4-ol . El enental analysis: Found: C.56.78; H 4.44; N
10. 86; C1 13. 88h€aBcil xiad dpgolydrR , 30137 dt®—6+ chlddo NMHL. JbEn Adpy ran

Cl 14.14 NMR_ ri.dine- r CRn 4..26-5. err] [err] 5.18 (1H

d, HO CH) 6.969%B§2h%§a,§ﬁ%%%rg' ; Prrarsg as fgiléﬁs* |

~ i ni dazol e) 5 TheNaBH} {1 ngdadad wdied Poditheia st &d & GuAkithdieAOPI@N:
-4-one used aboye.\Was Rre ared as_follows: .

-imidazolyl -2,3-dihydro~6-chloro~4H-1-benzopyran-4-one

(2.7 g) in MeOH (70 ml) at 5-109C. The mixture, stirred
at rdom'tehperature for 2 hoﬁré, added with:water (300
ml), extracted with CHClB,'dried and evaporated to
10  dryness gave (2.7 g) 3-(1-imidazolyl)-2,3-dihydro~6—
 ~chloro-4H-1-benzopyran-4-ol.

3
2
2
3
R

Elemental analysis: |
Found: C 56.78; H 4.44; N 10.86; Cl 13.85
- Calculated for C,,H  N,0,Cl: C 57.48; H 4.42; N 11.17;
15 - “CL 14.14
N.M.R. (pyriaine-ds)ip.p.m.: 4.26-5.00 (3H,m, =OCH,-
=CH -NJ)
5.18 (1H, d, HO-CH-)
6.96-8.12 (6H, m, aromatics .,
20 | L  imidazole)
The 3{1-imidazolyl)-2,3-dihydro-6-chloro—4H-1-benzopyran-
~4-one used above was prepared as follows:

“

N

a solution of 2-hydroxy-5-chloro-a-(1-imidazolyl)-aceto-

phenone (2.4 g),;paraformaldehyde (0.3 é) and acetic
25 acid (45 ml) was :efluxéd for 30 minutes. The solvent

waé removed under reduced pressure, ethanol was added

-and the impurity traces were filtered off. The'solvent



a solution of 2-hydroxy-5-chloro-[err]-(1-im dazolyl)-aceto- phenone (2,4
g), parafornal dehyde (0.3 g) and acetic 25 acid (45 m) was refluxed<ﬁ§E£
30-m nutes. The solvent was renoved under reduced pressure, ethanol was
added- and the inpurity traces were filteggd_off. The sol vent -54- was
evaparated and the residue gave 2 g of 3-(1-imda-

zol yl.) -2, 3-di hydr o- 6-chl or 0-4H- 1- ben ran-4-one, mp. [err .M.R., [err
o s i8R efmnpeRreds and 108 reBidud"Gave B ol S bty Yk "]

[err] 6.92-7.84 G@hly1M 2an0ABhLess-blkH282beMHINC benzopyTan~4-~one
2- hydroxy-5-chloro-[err]-(1-1 m dazol yl )-acetophenone uSed above fas
prepared as fol | B 163—125°50KMBDH%H@ﬂ)

N Nl et ot or minaR( S63RsT TBeBRBAT e 65ad0keRs: B mBaeBhFRE dot ut i on
was poured gnto ice-water and the solid, 5fgyt ¢neqd ef,f ~0geue-6Hg of
2- hydroxy-5<chl oro-a-(1-imda- 15 zol yl ) - acet ophenone, ﬁlp. 201-2030C
(et hanol ). o 6.92~7.84 (6H, m, aromatics+
_ | . imidazole)
The 2-hydroxy-5—chloro—a—(1-imidazolyl);acetophenone
used above was prepared as follows: ]
10 ~ a solution of 2-hydroxy-S-chlorb;a-bromo-acetophenone
(7 g), imidazole (6 g) and N,N-dimethylformemide (50 ml),
was heated at 40°C for 2 hours. '
The solution was poured into ice-water and the solid,
- filtered off, gave 6 g of 2-hydroxy-5-chloro~a~{1-imida-
15 zolyl)-aéetophenone;
m.p. 201-203°C (ethanol).



Exanple 2 7-.8 g of 1,2,3,4-tetrahydro-2-(1-imn dazolyl)-7-
- carfhoxy- 1- napht hal enol were treated with glacial acetic acid (80 m) and
.con rated sul phuric acid (10 m ) -am@ S heated at [err] for 4 hours. The

r'ea n mxture was poured into 100 nt of ice/water and the pH. was
adj ed to the neutrality by addi ng 35% NaOH. The precipitate was o
col | ected, fiBst=alk and washed with water, giving 6.7 g of

1, 2-di hydro-3-({1I-Tm dazol yl )- 10 - 6- car boxy- napht hal ene, m p. 323-60C
El emental analysis: Found: C.69.32; H4.96; N 11.51 Calculated for [err] :
C 69.98; H 5.03;7N819.85 152.3'4rt9tr%hxéﬁn-% 14imidszalYl By7TRf 0.45 N MR -

[err] p.p.m

7.38-8.89 (7Hca?rtﬁo&ﬁ+-( arorra al%eg{iﬂlv?nezge; t?&@i‘l{l&é&ic%e”?ccgc
[err] By procasl r@mmlbmlwnémfﬁémmmwwﬁd%Ta Pl epaigd: 25
1, 2-dihydro-3-(1-im dazoloyl) napht hal ene El enental anal ysis: Found: C

'.78 3: H §22 heated ¢f 100 for 4 hours.
" The reaction mlxbure was poured into 100 ml of ice/water

and the pH was adausted ‘co the neutrall‘cy by addlng 35%
NaOH.The preclpltate was collected, filtered and washed
"with water,_ giving 6.7 g of 1,2-dihydro-3-(1-imidazolyl)- g
10 = —6-carboxy-naphthalene, -
m.p. 323-6°C '

Elemental ane.lysis :

Found: 9.32; H 4.96; N 11.51 O
Calculated for o] 4H1 2N202. C 69. 98 H 5. 03, N 11. 65
15 T.L.C.:-eluant.CHCl3: CHBOH: CHBCOOH (45:5;2.5)
Rf 0.45 o
NoM.R (CD013, CFBCOOD)CSP.P.HI.z 2.8-304 (4H’ m’ -CHZ-
~CH,~)
6.95 (1H, br s, -CH=C-) v
20 | | 7.38-8.89 (7H, m, COOH+

aromatics + imidazole)

(EBr): ¥ C=0 1685 cm™

By proceeding analogously, the follow:.ng compounds
were prepared:

25 1,2-dihydro-3-(1-imi dazolyl)-ne.phthalene
Elemental analysis: i
Found: C 78.3; H 6.22; N 13.95
Calculated for 013}112N2. C 79.56; H A6.16; N 14,27
7.L.C.: eluant CH_,Cl_ :CH,OH (170:30)

277273
Rf =0.71



Calculated for [err] C 79.56; H.6.16; N 14.27 T.L.C.: eluant [err] (170:30)
Rf =0.71_ - 56 - NMR [err] p.p.m: 2.6-3.1 (4H m -OH-CH-) 6.4y

(1H brs, -CH=C) 7-7.8 (7TH, m aronatl +|n1dazole)
, 27 d+hydro 3-.(1-imdazol yl)- GJégrt but 87 hydroxy napht hal ene,

[Z‘e‘rlr]”@%%? g L R 6.7 uanﬁ ot @%ﬁ?c” g fo

NMR[err] p.p.m: 1.34 (9H, s, tert- but§/4§ QMHB, CH=%+]) 6. 70 (1H
s, [err] 6.61-8.06 (5H, m aromatics + |nL e B4 éﬂ&ha@{c§4¢m@ﬁhz%la)
alen

, 2-di hydro-3-(1- |n1dazolyl ) 7- car boxy-na e tollected as
hydrochlorlde m pt » $eiihydro~3- 1-1m1dazolyl)—6-tert-butyl-?—hydroxy_
naphfhalene,
m.p. 241-243°C
Elemental analysis:
Pound: C 75.43s H 7.39; N 9.95
Calculated for C17H20N20° C 76.08; H 7.51; N 10.43
. . T.L.C.: eluant CHC1l,: CH,OH (180:20)
(L S 3 3
§ Rf = 0.35
(DMSO-d ) é p.p.m.: 1.34 (9H, s, tert-butyl)
2.7¢9 (48, m, =CH,~CH,-)
| 6.70 (1H, s, -CH=C-)
O | 6.61-8.06 (5H, m, aromatics +
| imidazole) |
: 9.34 (1H, br s, =0H)
1,Zédihydro-3-(1-imidazolyl¥7-carboxy-naphthalene collected
as hydrochloride
m.p. 290-295°C
Elemental analysiss
Pound: C.60.50; H 4.80; N 10.05; C1 12,65
Calculated for C15H13CIN 0,: C 60.87; H 4.71; N 10.10;
Cl 12.70 _
T. L C.: eluant CH013: CH3OH: CHBCOOH (80:20:5)
Rf = 0.6
N.M.R. (DMSO) © p.p.m.: 3.04 (¢H, m, CH,,~CH,,)
7.17 (1H, br s, CH=C-)

7.72-9,38(6H, m, aromatics +
"~ imidazole)

1,2-dihydro~3~(1-imidazolyl)-5 (9-carootyv1nyl)naph‘ha1ene
Elemental analysis:
Tound: C 72.71; H 5.24; N 10.55



El emental anal ysis: Found: C 60 50; H 4.80; N 10.05; d 12.65 Cal cul ated

for . Le . C 60 87, H4.71; N10.10; d 12.70 T.L.C': eluant [err]

(80: 20 Rf = 0.6 NMR (DWVSO[ERR] p.p.m: 3.04 (4H m J[err] 7.17 (1H
‘br s, ] 7. 72 9.38( 6H, m aromati-cs7+ 4 m dazole) 1 ,2-dihydro-3-(1

-im de yl)-6-(2-carboxyvinyl)napht hal ene El enent al analy5|s Found: C

72.71; H 5.26; N.10.65 - 57- Calculated for [err] : ¢ 72.18; H 5.26;\M

10.56 T.L.C 90,10 = 0,30, MR pom:
2.8-3.2 (4H, m%‘g&%f@ér tbr 616 14£2Bf =73 §7 10 é-16 ?‘g;@irﬁr a, ferr]
m

6. 84 (1H,
aronaglcs E]?n?d&ngef?ﬁyanﬁggca hyGHgOE 690 10)

-imdazol yl) - GRfydr@xgo7 acetyl -naphth

N.M.R. (DMSO -d.)$ p.p.m.: 2.8-3.2 (4H, m, CH,~CH,)
. By o o
6.84 (1H, m s, CH = C-)
7.34 (1H, 4, ¢-CH = CH)
7.10-8.16 (6H, m, aromatics + o

‘imidazole)

10 1 2-d1hydro-3-(1-1m1dazolyl)-6-hydroxy-7-aﬂetyl-naphtha—

lene,

m.p. 135-140°C .

o

Elemental analysis:
15 Found: C 70.33; H 5.54; N 10.88

Calculated for C1SH14N202 C 70.85; N 5.55; N 11.01

T.L.C.: eluant CHC13 CH30H (180:20)

Rf = 0.6 | |

N.M.R. (CD013)_é P.p.m.: 2,60 (3H, s, CH3) Ny
20 o 2.93 (46 m, CH,~CH,) ~

' 6.51 (1H, br s, CH = c-)
6.70-7.89 (5H, m, aromatics +
imidazole)
. 12.33 (1H, br s, OH)
25 1,2-dihydro =3-(1-imidazolyl )=7-cyano-naphthalene

Elemental analysis:
Found C 75.51; H 5.07; N 18.69



Iéne, mp. [err] El enent al anal ysis: 15 Found: C 70.33; H 5.54; N 10.88
Cal culated for [err]: C 70.85; n 5.55: N11.01 T.L.C.: eluant [err] :

(180: 20 Rf = 0.6 NMR [err] p.p.m: 2.60 (3H s, CH) 20 ™~
2.93 (4H m CE2 CH2) 6.51 (1H, br s,-CE8==C.-) 6.70-7.89 (5H m (5@5_
aromatics + imidazole) 12.33 (1H, br s, OH) 25 1,2-dihydro -3-(lI ¢

-inidézdlyI)-?-cyano-naphthaIene El enental analysis: Found C 75.51; H

5.07; N 18.69 cdituiGtedlitdred o, N.arrd 760016. 64,1484 98:19yokP. 00
T.L.C.: eluant [err] (90:10) Rf 24145311 R (KBr) [err] C=N [err] 5

1, 2-di hydro- 3-( 1aj.rj.@q§oéyh;nz-dycq_r£q- @qg%lyfﬁal(egya.,l@ ement al anal ysis:
Rf = 0.45

I.R. (KBr) { C=N 2220 em™!
5 1,2-dihydro-3-(1-imidazolyl)-7-bromo-naphthalene

Elemental analysis:
Found: C 56.55; H 3.95; N 10.16; Br 28,92

¥;, | Calculated for C13H11BrNé: C 56.73;_H 4.00; N 10.18

| Br 29.10
10 T.L.C.: eluant-CHc13: CH3OH (90:10)

Rf = 0.5 | |

| N.M.R. (cnc13):5p.p.m.: 2.6-3.2 (4H, m, CH,-CH,)

-~ 6.45 (1H, br s, CH = C-)

‘ _ 6.,11-7.80 (7H, m, aromatics +
15 ‘imidazole)

1,2-dihydro-3-(1-imidazolyl)-6-methoxy-naphthalene,
m.P. 53-65°c

- Elemental analysis:
bt Found: C 73.96; H 6.11; N 12.30

20 Calculated for 014H{4N203 C 74.31; H 6.23; N 12,38

T.L.C.: eluant CHCL,: CH3OH (190:10)
Rf = 0.7 |
N.M.R. (cpc13)$p.p.m.: 2.56-3.05 (4H, m, -CH,~CH,-)
} ~ 3.72 (3H, s, -OCH,)
25 | 6.41 (1H, dd, -CH=C-)
6.62-7.78 (6H, m, aromatics +

imidazole)



Found: C 56.55; H 3.95; N 10.16; Br 28.92 Calculated for CH BrN: C

56,23; H 4.00: N 10.18 Br 29.10 10 T.L.C.: eluant [err] = (90:10) Rf = O.

=Jlerr] p.p.m: 2.6-3.2 (4H m [err] 6.45 (1H, br s, CH = G)

<61 ABO (7H, m aromatics + 15

[ é) 1, 2-di hydro-3-(1- |n1dazoggl) 6- met hoxy- napht hal ene, mp. [err]
-El e al anaIyS|s Found: C 73.96; .11; N 12.30 20 Calculated fo
[err] C74.31; H6.23; N 12.38 T.L. C eluant [err] (190:10) Rf = 0.7
NMR (CDA 3 @-ﬁmdr&ﬁﬁfﬁ-ﬂﬁl&éﬁblﬂ)L?Lﬁforﬁelf?-&%oﬁ?’—hﬁﬁhihgﬁane
6.41 (1H, dd, err%46 52 78 (611, m aromatics + imdaz

1, 2-di hydr o- F(0- i MR 9) - 5- br ono- 6- met hoxy- napht hal ene m p. 140- 1440C

Elemental analysis:
Found: C 54.756; H 4.25; N 9.0%; Br 25,02
5 Calculated for C BrN 0: C 55.1; H 4.29 ;s N 9.18;

1413
Br 26.18
T.L.C.: eluant CHCl,: CH,OH (190:10)
Rf = 0.28
N.M.R. (DMSO-dé).Sp.p.m.: 2.89 (4H, m, —CHZ-CH =)
10 3.82 (3H, s, -0CH,)

6.96 (1H, br s, -CH-C'}-)
6.84-8.18 (SH, m, aromatics +
imidazole) U
1,2-dihydro-3-(1—imidazolyl)-7-methoxynaphthalene,
.15 m.p. 108-110°C

.Elemental analysis:

Found: C 73.89; H 6.09; N 12,19 _

Calculated for C, .H, N O: C 74.31; H 6.23; N 12.38

14 14 2

:+ CH_OH (195:5)

T.L.C.: eluant CHC13. 2

20 Rf = 0.3
'N.M.R. (cDC1 )Sp p.m.: 2.5-3.2 (4H, m, CHZ-CH )
3.78 (3H, s, OCH )
6.47 {1H, s, CH=$-N)
6.70-7.80 (6H, m, aromatics+
25 ' ' | o imidazole);

1,2~ dlhydro—3 (1-imidazolyl) 8-methoxynaphthalene,

5



El emental anal ysis: Found: C 54.76; H 4.25; N 9.09; Br 26.02 5 Cal cul at ed

for [err]l : C55.1; H 4.29; N 9.18; Br 26.18 T.L.C.: eluant [err] : [err]

Rf =0.28'NMR [err] p.p.m: 2.89 (4H m [err] 10 .

3.82°(8H, s, [err] 6.96 (IH, br s, [err] "6.84-8.18 (5H, m aromatics + ; g

i m dazo{e) 1,2-dihydro-3-(1- |mdazol yl ) - 7- met hoxynapht hal ene, 15 mp.LoA )

108-1100T Hl errent al analysis: Found: C 73.89; H 6.09; N 12.19 Cal cul at et

for C 4H14 N20: C 74.31; H6.23; N 12.38 0L-C.: eluant [err] CH OH (195:5)

20 Rf=03NI\/lR [err] p.p.m: 2.5-3.2 (4H, m [err] 3.78 (3H, s,

[err] 6.47 (1H (d;) 80, (6H aromati cs+ 25

i m dazole); 1,2-d q-fan@mma@m grexRypetbyl-naphthalene;

1 ,2-d_1hydro—3 (1-imidazolyl )-S-carboxy-naphthalene;
1,2-dihydro-3~(1-imidazolyl )~6-methoxy~T-bromo-naphtha~
lene;

5 1,2-dihydro-3-(1-imidazolyl)-6~(2-ethoxycarvonylvinyl)-
~-naphthalene; _

o 1,2~dihydro~3~(1-imidazolyl)-5~carbamoyl-naphthalene;
1,2~dihydro~3~(1-imidazolyl)-6-hydroxy-7~carbo xynaphtha-
lene; o |

10 1,2-dihydro-3-(1-imidazolyl )~6-carboxymethylnaphthalene;
" 1,2~dihydro-3~ (.1 -imidazolyl)-8-carboxy-naphthalene;
— . 2=(1-imidazolyl)-S—carboxy-indene; and
- 2=~(1-imidazolyl )-5-methoxy-indene,



- 60 - 1, 2-dihydro-3-(1-imdazolyl)-6-hydroxynet hyl
1, 2=di hydro-3-(1-i m dazol yl ) - 5- car boxy- napht hal ene;
di

- napht hal ene;

dro-3-(1-i mdazol yl)-6-net hoxy- 7- br ono- napht ha- | ene;

ro-3-(l-imdazolyl)-6-(2-ethoxycarbonyl vinyl)- -naphthal ene;

5

2- /jr o- 3- (1-i.m dazol yl ) - 5- carbgnpoyl - napht hal ene; 1
,'2-di Nydr o- 3- (1-i m dazol yl ) - 6- hydr oxy- 7- car boxynapht ha- | ene; 10 o/
1, 2-di hydro-35(1-j m gazgl yl)z6zcarboxynet hynapht hal en
1, 2-di hi ydr o-%k-gflif ta2 bl lm9&??3?35@%2%3%#@&8%?>-7-carbox.v-_1-
2-(1-i m dazol yhaphteal BA¥Y - 1888N8bo¢*8dwas( isrle]ah%aowl hﬁu@&h&ow-ﬁl ndene.
-61- The 1, 2, 3, 4=tetrahydro-2-§1-|n1dazo|y )-7-carboxy- 1 -naphthal eno

used above weef pRepbrimldgzednlidr

o Vinsde ‘WEbE Rk 63 BORY {a BEbRalR

2-(1-imdazo
(3.6 g) in

tenperatgire fmhe 4r&aeH o NHi kbePe { WES!

g48dghpdro~T7~carboxy-1-(2H~naphtha~

n

abh
X

(BB BEI%R Fred L rhom

sol vent ‘'was evapor at ed

under vacuum an

s€iwm-bh 290 0 e organic
SeLyrbl &00rfbthelifeth F_‘%& 6. The

precipitate vwierf4 hones and tashetireptedeviyh 200t mleofi watigr?. 8 g of

The organic solvent was evaporated under vacuum and

10

15

20

25

8% HCl1l was added until pH 6. The precipitate was

filtered and washed with ethyl acetate giving 7.8 g of

oroduct, m.p. 175°C
Elemental analysis:
Found: C 64.51; H 5.30; N 10.81

Calculated forzc14H14N203: C 65.10;

N.M.R. (nmso-ds)ép.p.m.: 2.14 (eH,
2.97 (aH,
4.23 (1H,
4.78 (1H,
6.10 (28,

H 5.46; N 10.84

CH_~CH_~CH-)

27022
CH,~CH,~CH-)

2
dt, —CH-N-)

br s, OH+COOH)

m,

m,

6.9-8.2 (6H, m, aromatics +

imidazole).

The 2-(1-imidazolyl)-3,4-dihydro-7-carboxy-1-~{(2H)-
~naphthalenone used above was prepared as follows:
11.2 g of 2-bromo-3,4-~dihydro-7-carboxy-1-(2H)-naphtha-

lenone were dissolved in DMF (50 ml) and added dropwise

DMF (70 ml).

After stirring at room temperature for 10 hours the

;)

" at room temperature to a solution of imidazole (14 g) in



10.81 Calculated for [err]: C 65.10; H 5.46; N 10.84 NMR (DVSO [
p.p.m¥ 2.14 (2H, m J[err]) 15 2.97 (
[err]. 4.23 (1H, dt, -CHN) 4.78 (1H d [err] 6.10 (2H, br s, OHCOCH)
6.9-8.2 (6H m aronatlcs + 20

|n1dazb¥’ The 2-(I-im dazolyl)-3, 4- dlhydro 7-car boxy-1-(2H) -

'2-5‘352%2?‘5?2?3?&2‘?%@%?%?%%%5 E 0 “ReflondtePanadt e b st B 1 v

(50 m) and addedcﬂm@vpﬁ@de&c waatdimwammaémméb g oolut)on of
I m dazole (14 g) (70|ﬂ% After stirrin roon1tenperatgre for

hours the - 62B Y AGE ALY Rht e hRer earg of '@%F‘%e& Faefiuvdrehd the
crude product s dssslued: ) of e ad08 dhiuo B PUBASLaghbul: 81565

and filtering 8 g
-imdazol yl) -3, 4- whi'qcb‘msilm@d))oxy 1- (2H) - napht hal enone 5 wer e obt ai ned

m.p.> 290°C
(xBr) ¥ C=0 1700 cm”
N.M.R. (CF,000D)d p.p.m.: 2.92 (2H, m, OHy=CH,~CH-)

10 | 5.67 (1H, dd, —CH-)
7.57-8.83 (6H, m, aromatics +
imidazole)
?.L.C: eluant CH COCHs/Had/CH3COOH (90:10:5)

U | 3
RE = 0.45

10  product, mp. [err] Elemental analysis: Found: C 64.51; H 5.3§ﬁif2%

€

15 The 2-bromo=3,4~dihydro-T~carboxy-1-(2H )-naphthal enone
used above was prepared by reacting the known 3,4~di-
hydro—?—carboxy-1-(2H)-naphthalenone.(8 g), with CuBr
(18.78 g) in ethyl acetate (400 ml).

The suspension was refluxed for 5 hours, then cooled and

20 filtered. The solid was washed with ethyl acetate, the
collected organic layers were washed .with water, dried
on anhydrous Na
.8 g of product,

m.p. 1850C
- 25 Elemental analysis:
Pound: C 49.15; H 3.25; Br 29.51
Calculated for C11HgBrO3: C 49.10; H 3.37; Br 29.69

2

4 and evaporated under vacuum, giving



.mp..> 2900C|1.R (KBr) [err] C=0 [err_] N. MR [err] p.p.m: 2.92 (2H,

m [ ek 3.52 (2H, m [err] 10 5.67 (1H, dd,
«CHTTAS7-8.83 (6H, m aromatics + imdazole) T.L.C eluant [err]

(90: 16§ Rf = 0.45 15 The - 63 - ' '

2-bro 3, 4- di hydr o- 7- car boxy- 1- ( 2H) - napht hal enone used above was prepared

by reacting the known 3, 4-di- h)c/gr 0- 7- car boxy-1- (2H) - napht hal enone (8 og\./
W th CuBr2 (18NZH.®\. i(CDgCOrD Jcotatem 400 E )oglhe, suspensipn was, refl uxed
for 5 hours, then cool ec]ﬁand 30 ff‘bﬁt er e%. rgTh(égHgol%?’d' E'@éﬂ‘éﬁ?ﬁth et hyl
acetate, the collected organic |ayers wer@8.2a<28d wi,t Loty _@'H'_e)d on
anhydrous Na SO and evapor at ed under vacugmo giving 2 g pr oduct ,-

m p. 1850C 25 El emental analysis: Founés38 43Hy54dy 3:C¥5:) Br 29.51

Cal culated for [err] C49.10; H3.37; Brg28368 £3 (4% o aromatics)
| - fe . ’ ’ cs).




NMR J[err] p.ppm: 2.6 (2H m [err] 3.2 (2H m [err] 4.95 (1H, dd
[err]-7.53-8.63 (3H. m aromatics) -64- - 64- Exanple 3 A solution of
1,2,3, 4-tetrahydro-2- ( 1-imdazolyl) -7-nethoxy- -1-naphthal enol (8 :
and conc. hydrobromic acid (140 m) was heated at reflux for 8 hours.
The sol ution was poured in ice/water &Ad-the pH was made al kal i ne by [ _
The{So¥Vﬁ precipitated was filtered, washed with water and dried. The crude
product was purifi elution on silica gel [solvent [err] (180:20)],
obtaining 4.5 gE%EE%;%zéio y

-di hydro-3-(1-i m dazol yl ) - 6- hydr oxy- napht hal ene, m p. 218-220C. El enent al
anal ysi s: Founda £&16Ri&bofH 2,6 X-tbtrkby@d-Cal Tulnidaeel §1-76netHoxyN 0:. C
73.56; H5.7;, N 13.19 13 12 2 15 ‘T.L.C.: eluant [err] (180:20) Rf = 0.28
N.M R (DVBO [ eriiFnppptiraleod?2 (84D, amd [comnc).) hydrobromic acid (140 mi)

was heated at reflux for 8 hours.

5  The solufion was poured in ice/water and the pH was made
alkaline_by Na2003. The so;id pfecipitaﬁéd'was filtered,
washed with water and dried.

L | The crude product was purified By elution on silica gel
| /solvent CHCL,: cH30H'(1sozzol7, obtaining 4.5 g of 1,2~
10 -dihydro-3-(1~imidazolyl)-6~hydroxy-naphthalene,
m.p. 218-2200C. | | | |
_ Elementél analysis:
- Found: C 72.55; H 5.65; N 13.04

Calculated for 013H12N203 € 73.56; H 5.7;3 N 13.19

15 T?.L.C.: eluant CHCl3: CH30H (180:20)
Rf = 0.28
N.HK.R. (_Dmso-ds)Sp.p.m.: 2.82 (4.H, m, ~CH,,~CH,,~)
 6.54~8.13 (6H, m, aromatics +
e’ ' | | ‘imidazole)
20 |  6.61 (1H, br s, -CH=C- )
I.R. (KBr)::) max cm
3440 (OH phenolic)
© 2690 and 2610 (stretchingnNH+)
1645 (stretchihg c=C)
25 By prbceeding analogously; the following compounds were
prepared: '
3-(1-imidazolyl )=2H~1-benzopyran,
m.p. 50-529C '



6.54-8. 13 (6H m aromatics + imdazole) 20 _ .

.6.61 (1H, br s, -CH=CG ) |I.R (KEr): [err] max [err] 3440 (OH phenolic)

~and 2610 (stretching NH+) 1645 (stretching C=C) 25 By proceedi ng

usly, the follow ng conpoundg swer e prepared: 3-(I-im dazolyl

~benzopyran, mp.[err] - Analy5|s of the elenments: Found: C
H5.03; N 14.01 Calculated for: [err] C 72.71; H5.08; N 14. 13 \u/

T.L.C: eIuaﬂhalysik 6186h80¢15ment5&= 0.5 NMR [err] p.p.m: 5. .04 (2H,
d, [err] 6.50 (1H, é 6.80-7.70 %7H m aronmatics + imdazole) 10
dlhydro %Q%ﬁdrn?dﬁloﬁ F)H6569550Nyhép fhal ene;

2-
5 1%8%#%“1%1’“%%5%{’%§°§z§§é§8§§ﬂgﬁﬁ?h§ ind:5-08; N 14.13
?.L.C.: eluant CH 012 CHBOH (180: 90) |
5 Rf = 0.5
M.MLR. (CDCL, )Sp P.m.: 5.04 (2H, 4, -0-CH,)
6.50 (1H, br s, ~CH,~C=CE-)
6.80-7.70 (7H, m, aromaties +
imidazole) o ' u’

10 —dlhydro-3-(1-1m1dazolyl)-s-carboxynaphthalene;
1 2-d1hydro-3-(1-1m1dazolyl)—7-carooxynaphthalene;
1,2-dihydro-3~(1-imidazolyl )-S-carboxynaphthalene; .
1,2=dihydro-3- (1-1m1dazolyl)-8-carooxynanhthalene- and
1 2-d1hydro-3-(1-1m1dazolyl)-é-tert-butyl—?-hydroxy-
15 -naphthalene.
The 1,2,3 4-tetrahydro—2-(l-i:niclazolyl)-—?-nethoky 1-naphthalenol
~ used above was prepared by reduction of the 3, 4-d1hydro—
-2-(1-1m1dazolyDb7-methoxy-1 (2H)~-naphthalenone with .
Na:BH4 follpﬁ;ng_the same method described in the Example \;;
20 2 for the T-carboxy derivative; :
m.p. 159-162¢°C.

Elemental analy31s.
Found: C 68.55; H 6. 84; N 11.40

Calculated for C14ﬁ16N202. C 68.83; H6.6; N 11.456

25 T.L.C. eluant CHCl3: CH3OH (180:20)-
' Rf = 0.3

N.M.R. (CDC1,9p.p.m.: 1.95-2.70 (2H, m, ~CH,~CH,~CH-)



1, 2 di hydro-3-(1-im dazolyl)-6-tert-butyl-7- hydroxy 15 -napht hal enef— pj -
The 1, 2, 3, 4-tetrahydro-2-(1-i m dazol yl) met hoxy- 1- napht hal enol used a

was prepared by reduction of the 3, 4- dlﬁé%ro-

-2-(%-im dazol yl)-7- met hoxy- 1- (2H) - napht hal enone with [err] follow ng the
sanme nethod described in the Exanple 20 2 for the 7- carboxy derlvatlve;
mp. 159-162C. Elemental anal ysis: Found: 2¢988{88; H:G ~CN,#+
Cal cul at ed for [err] C 68.83; H6.6; N 13 g@ %3 Fuant [err]
(180:20) R = 0.3 N. MR [err] p.p.m: g (f Perr]) - 66-

2.91 (2H, nl[err]) 3.79 (3H, s, [err]) 3. §88&.40401H1qq1mLeLcH_ﬂ_)Z-G.20
(1H, m J[err] 5 6. 20 ng br s, 6..64-7.50
.(6H, m aromatics + inidazole) The 4.72-6.20 (1H, m, ~CH-OH)

3, 4- di hydro-g- (1-inmidazol yl ) - 7- met hoxy- 1- £25)- QQﬁh br s, OH)
?

6.64~7.50 (6H, m, aromatics +
imidazole)

The 3,4-dihydro~2-(1-imidazolyl)-7-methoxy-1-(2H)~naph-
thalenone used above was prepared from the 3,4-dihydro-

1 2 di hydro-3-(1- |n1dazolyl) 8- car boxynapht hal ene; and ' égy\
e ]

2~bromo-T7-methoxy-1-(2H)-naphthalenone and imidazole
following the same method described in the Example 2;
m.p. 115=116°C

Elemental analysis:
\— Found: C 69.44; H 5.82; N 11.59

15 Calculated for C14H14N202. C 69.40; H 5.82; N 11.56

‘.L.C.: eluant CHC1,: CH,OH (180:20)
Rf = 0.55
N.K.R. (CD013)<§p.p.m.: 2.42-2.72 (2H, m, CH,~CH,-CH-)
3.02-3.35 (2H, m, CH,-CH,-CH-)
~ 20 | 3.84 (3H, s, OCH,)
4,96 (1H, 44, -CH-)
6.96~7.58 (6H, aromatics +
imidazole)

(KBr)\ c=0 1700 cmfj

25 The 3,4-dihydro-2-bromo~7-methoxy-1-(2H)-naphthalenone
used above was obtained by bromination with CuBr2 of the
known 3,4-dihydro-7-methoxy-1-(2H)-naphthalenone,



t hal enone used above was prepared fromthe 3, 4-di hydro- 10

2- by'ony- 7- met hoxy- 1- (2H)- napht hal enone and i m dazol e fol |l owi ng the sane
described in the Exanple 2; mp. [err] Elenental analysis: Found: C .
- 69.. H 5.82; N 11.59 15 Calculated fo_ C H NO C 69.40; H5.82; N

"11:5 14 14 2 2 T.L.C.: eluant [err] (—1 :2-0) Rf = 0.55 NMR [err] u
P.p.Mm: 2.42-2.72 (2H, m [err] 3.02-3,35 (2H, m_[err]), 20 - .
3.84 (3M s, [followimgs thesage m#%d@eaeieﬁ%@‘(#,nlar%t%%mﬁﬁe 2;

i mdazole) I.R (§3@7') GO [err] 25 The

3, 4-di hydr o- 2 B Fsnd- -Br%t oxy-1-( 2H) - napht hal enone used above was obt ai ned

by brom nati om wi g1 Qi Zamt CHOL OH (170:30)
3, 4-di hydr o- 7- met hoxy- 1- (2H) - napht hal ehone, - 67 - followi ng the sane
procedure desdd fed.%P the Exanple 2; mp. [err] T.L.C.: eluant [err]
(170: 30) N.¥.R. (CDC].B)Q P.p.m. 3 2.45 (2H, m, "CHZ-EP.:Q-
o ~CH-)
~CH=)

3.78 (34, s, -‘99_1-13)
4.66 (1H, dd, =CH-)
6.91-7.49 (34, m, aroma-

tiecs)



Rf = 0.55 N MR [err] p.p.m: . 2.45 (2H, m [err] 2.95 (2H m [err]:-
3.78 (3H, s, [err] 4.66 (1H dd, -CH) 6.91-7.49 (3H m aroma- tics) .., '}
-68- EXanple 4 A solution of 3-(l-imdazolyl)-2,3-di hydro- 6-net hoxy-4H
-1-b§pzopyran-4-one (0.5 g).in ethanol (50 m), glacial acetic acid (20
and concentrated sul phuric acid 5 (5 #1§8was hydrogenated.in the presence
of 100 of Pd 10% on activated carbon at 3.42 atm at [err] for 8

hours. The cat al yst s filtered off, the acid solution, neutra- lized with-
[err] extracted ﬁEﬁﬁE@E&L& dried and eva- 10 por ated, gave 0.3 g of
3, 4-di hydro-3- (Il -imdazol yl)-6- -nmethoxy-1-benzopyran. Elenmental analysis:

15N MR ferd LS O ) PR S0 R 5T sl bl e e -4 10
' ~1-benzopyran-4-one (0.5 g) in ethanol (50 ml), glacial
acetic acid (20 ml) and concentrated sulphuric acid
5 (5 ml)_was'hydrogenated in the presence of 100 mg of
P4 10% on activated carbon at 3.42 atm, at 80°C for 8
hours. ' '
L The catalyst was filtered off, the acid solutidn, neutré—
li;ed with NH4OH, extracted with CHZClz, dried gnd eva-
10  porated, gave 0.3 g of 3,4-dihydro-3-(1~imidazolyl)-6-
-methoxy-1-benzopyran. '
Elemental analysié:
Found: C 67.1; H 6.08; N 12,08

Calculated for 013H14N202: C 67.8; H 6.13; N 12,16

. H
. H "

2

4.10-4.25 (2H, m, —O0-CH,-CH-)
20 : 6.60-7.64 (6H, m, aromatics +

imidazole)

Analogously; the following compounds were prepared:
3,4~dihydro=3~(1-imidazolyl )~6-carboxy-1-benzopyran;
1,2,3,4~tetrahydro-2-(1-imidazolyl) -7~carboxy-naphtha—
25 lene; '
1,2,3,4-tetrahydro-2~(1-imidazolyl )-6-carboxy-naphtha-

léne; and



3
6.
- C
3,4

.80 (3H, s, [err] 4.10-4.25 (2H, m [err] 4.67 (1H m [err] 20

60-7.64 (6H, m aromatics + imdazole) Analogously, the follow ng
oﬁﬁbuﬁﬁ wer e prepar ed:

-4~ dil iy&)o- 3- (1-i mi dazol yl ) - 6- car boxy-1- benzopyr an;
L, 2, 3,4/ tetrahydro-2-(1-i m dazol ylJ -gg car boxy- napht ha- 25 | ene;
1;2,3,4-tetrahydro-2-(1-imdazol yl)-6-carboxy-naphtha- |ene; and - 104
1,2, 3-4-tetrahydro-2- (Il -i mdazol yl)-7-nmet hoxy- naphtha- | ene. The

(-

i m dazol yl, p- %-4%@%&%@&%:@@01%@%1 Wﬂtﬁlﬂf@d above

3-
was prepared ad 7ol lows: a solution of bronD 6- met hoxy-
3-di hydr o- 4H-139@nzo- pyran-4-one (7 g), imdazole (8 g), and

N, N- di net hyl f f uns The

sol vent was e@%poggtqgag é EIJ&%L}C\eQ(CE}%pres§rd§I Jée&{%*ﬁm es }g' bz up
with [err] (1g§rahk4-onsheded thover was waepatdd = d ollidws sol ution of 8%
HCl1. The acidic solution, neutralized with [err].  extracted with [err]

dried and evaﬂoﬁaﬁﬁal°§a9§ 21@39F°35C@3¢%QXY-2 3-dihydro~-4H~1-benzo-
pyran~4-one (7 g), 1m1dazole (8 g), and N N—dlmethylfor-
mamide (200 ml), was kept at 60°C for 5 hours.
The solvenu was evaporated under reduced pressure and
the resldue, taken up with CH2 (100 ml), washed with -’
H,0, was extracted with a solutlon of 8% HCl.

2 o . . '
The acidic solution, neutralized with NaHCOB, extracted
with Ch2012, dried and evaporated, gave 2 g o£.3f(1—imi-

A~

dazolyl)-2,3-dihydro-6-methoxy~4H~1-benzopyran-4-one,
m.p. 150-1520C (EtOH 70%) " |
N.M.R. (CDClB)é'p.p.m.: 3.85 (3H, s, -O-CES)

4.7 (2H, m, -0-CH,-CHS )

5.04 (1H, m, -0-CH,~CH< )

6.9-7.6 (6H, m, aromatics +

imidazole).



dazol yl) - 2, 3-di hydr o- 6- met hoxy-4H- 1- benzopyr an-4-one, mp. [err] (Et
NMR [err] p.p.m: 3.85(3H, s, [err] 4.7 (2H, m=s[erk] 5.04 (1H¢
[err] 69-7.6 (6H, m aromatics + imdazole). -70- Exanple 5 A m
‘of 1, 2-di hydro-3-(1-im dazolyl)-6-carboxy- -naphthalene (1.6 g) , palladi um
10 @bon activated carbon (0.3 g), ethanal 789% (70 nl), glacial acetic acid-
5 - (N30 nl) and concentrated hydrochloric acid (5 nml) was hydrogenat ed
for 12 hours at roomtenperature in a Parr-Burgessl ow pressure hydrogenator
at an initial presﬁﬂ%ﬁPPé $.42 atm At the end of this time 96% of the

t heoretical anou hydr ogen had been absorbed. Filtering the

catal yst, evaporating the solvent and treating with water (50 m) gave 1.3
g of 1,2,3,4-tetr&-miytune 20f 11 imdﬂahmyd;«}}?(taizhbdazmapbbmwﬁboxy-

hydrochl oride, mp. %ﬁ ;;f Ejgne?t anal ysis; Found: C 60,08; H 5.37;
N 9.85 O 12 54 =naphthalene (1 palladium 10% on activated carbon

- (0.3 g), ethanol 99% (70 ml), glacizl acetic acid
5 (30 ml) and concentrated hydrochloric acid (5 ml) was

hydrogenated for_iZ_hours_at room temperature in a

Parr-Burgess low pressure hydrogenator at an initial
N pressure of 3.42 atm. o
_ At the end of this time 96% of the theoretical amount
10 of hydrogen had been absorbed.
Filtering the catalyst, evaporating the solvent and
treating with water (50 ml) gave 1.3 g of 1,2,3,4-tetre-

~ hydro-2-(1-imidazolyl )=7-carboxy-naphthalene hydrochloride,
m.p. 280°C '
15 Elemental analysis:
Found: C 60. 08; H 5.37; N 9. 85, Cl 12.54
Calculated for 014 15ClN 0,: C 60.32; H 5.42; N 10.05;
o | Cl 12.72
o~ T.L.C.: eluant CHC1,: CH,OH: CH,COOH (170:3031.5)

20 Rf = 0.26
N.M. R, (Dmso-a6)§>p.p.m.= 2.34 (2H, m, CH,-CH,-CH-)

3.03 (2, m, CH,-CH-CH-)

o | 4.88 (1H, m, CH,CH~CH,-)
25 | 7.30-9.30 (7H, m, COOH+aroma-

tics + imidazole)

I.R. (KBr)Y C=0 1690 cm™



Cal.cul ated for [err] : C60.32; Hb5.42; N 10.05 d 12.72 T.L.C. el uant
170:30:1.5) 20 Rf = 0.26 N, M R [err] p.p.m: 2.34 (2H, m J[err]
. m [err] 3.38 (2H, m [err] 4.88 (1H, m [err] 25 '
(711, m COOHtaroma- ties M i4mdazole) I.R (KBr)[err] C=O 1690
-71 By proceedi ng anal ogously, the follow ng conmpounds were -

' od: { 6- car boxy- 1
D e ool S by Cond Bl dofegtibaned )
H 5.23; N 9. 10pr@pakkdid® Calculated for [err]: C. 57.05; H5.13; N 9.50; O :

12.02 10 N.MR [err] % m: 1.17 (3H, d, [err] 3.25-3.67 (2H, m [e'rr]
4.70 (1H, m [&isr 4-d1 ydro—9-methy ~3-(1-imidazolyl )-6~carboxy-1-

' -benzppyran—hydro chlorlde,
5 m.p. 228a235°C
Elemental analysis:
Found: C 56.2; H 5.23; N ©,10; €1~ 11.89
Calculated for C14H14N203. HCl: C 57.05; H 5.13; I 9.50;
. c1” 12.02
10 N.M.R. (CDCl )cSp p.m.: 1,17 (3H, 4, u-3)
3.25-3.67 (24, m, -o-uh-ua-,h )
4.70 (1H, m, -0-CH-CH-)
5.23 (14, m, -0-CH-CH-)
6.98-9.10 (6H, m, aromatics + g:;

15 ' . o ' imidazole)
(kBr) Y () 2800-2300 cm™
(OH) carboxylic acid 3000-2300 cm™ '

(C=0) carboxylic acid 1700 cm™ '

" (C=0-C) 1250 em™'

20 1,2,3,4-tetrahydro-2-(1-imidazolyl)-naphthalene hydro-
chloride, which treated with the stoichiometric amount
of NaHCO3, gave 1,2, 3, 4-uetrahydro-2-(1-1m1dazoly1)-
naphthalene, -
m.Dp. 95-9890

25 FElemental analysis:
Pound: C 78.26; H 7.16; N 13.81

' Calculated for C13H14V2 C 78.75; H 7.113 N 14,12

T.L.C.: eluant CH,CL,: CH,OH (170:30)
Rf = 0.57



5.23 (IH m [err] 6.98-9.10 (6H m aromatics + 15

I mdazole) I.R (KBr)[err] (NH) 2800-2300 cm1 (OH): carboxylic acid
3000-2300 [err] (C=O carboxylic acid 1700 [err] (CGOC 1250 cml 20 .
1,2,3, 4-tetrahydro-2-(1-imdazolyl)-naphghal ene hydro- chloride, which gﬁ:
treafed with the stoichionetric amount of [err] gave 1,2, ' '
3,4-1e¥rhhydro-2-(1-inidazolyl)- napht hal ene, mp. [err] 25 El enent al

anal ysis: Found: C 78.26; H 7.16: N 13.81 cul at for [erk] 78.7R; H
7.11° N 14.12 T.Ndl:Rel G@H@lgigr?-?-l%? 3b)68’%zr§|=%. §'2H, m, -éRF}S*:Mé?‘?%z?]
p.p-m: 1.97-2.5 (2H m ]J[erT] 2.96 (2H _gy _perr] 3.26 (2H m [err] 4.46
(1H m = [err] 7.03-7.62 (7H, m aronatics 4 inmdazole) :

2.96 (2H, m, =C-CH -CH-CHZ-Cﬁz-)

2
3.26 (2H, m, =C—CH,~CH-CH,-CH,-)

5 ' . 4.46 (1H, m, =C~CH,~CH~CH,~CH,~)
7.03~7.62- (7H, m, aromatics +

imidazole)
1,é,3,4—tetrahydro-2-(1-imidazolyl)-7-methoxy-naphthalene
E; hydrochloride which treated with the stoichiometric amount
10 of NaHCO3
-methoxy-naphthalene.

gave 1,2,3,4-tetrahydro—2-(1—imidazolyl)-7q-

Elemental znalysis:
s Found: C 73.14; H 6.95; H 12.21

Calculated for C14H16N203 ¢ 73.65; H 7.06; N 12.27

15 ?.L.C.: eluant CHCl3i CI-I3OH (190:10)
Rf = 0.31
 N.M.R. (CDCL,) § p.p.m.: 2.22 (2H, m, CH,-CH,- CH~)

3.20 (2H, m, -CH,~CH-)

4.40 (14, m, =CH=-)
6.61-7.78 (6H, m, aromatics +

imidazole)

and analogously after treatment with the stoichiometric

25 =~ amount of NaHCO3_the following compounds were obtained:

3,4-dihydro~3-(1-imidazolyl )~6-methoxy-1-benzopyran;
3,4—&ihydro-3-(1-imidazolyl)-G-carboxy-1—benzopyran;
3,4~dihydro-2-(3-pyridyl)-3-(1~imidazolyl)=-6-carboxy-
-1=benzopyran; :
30 1,2,3,4-tetrahydro-2-(1-imidazolyl )=§~carboxy-naphtha-
' lene;



1,2 3, 4-tetrahydro-2-(1 -imdazol yl)-7-nmethoxy- napht hal ene hydrochl ori de
which. treated with the stoichionmetric anmount 10 - of NaHCG3 gave 1

72,3,4 =etrahydro 2-(1-imdazolyl)-7- -nmethoxy-naphthal ene. El enent al

anal ysfiigd} Found: C 73.14; H 6.95; H 12.21 Calcul ated for Cl4H 6N20 C

73. 65; 7.06; N 12.27 15 T.L.C:72lwant [err] (1 90:10) Rf 0.31
NMR TCDCl) [err] p.p.m: 2.22 (2H, m [err] 2.88 (2H, m [err] 3.3y
(2H, m J[err] .20 3.76 (3H, s, [err] 4. 40 (1H,
m [err] 6. 611727’§,(4e-r#e‘qnatarrd:ma¢z-dsr-tmmam GHE)~ Wlﬁgﬁf after

t r eat ment vvrth ?%2% trrc 25 - anount of Na vving
conpounds were ob ar neded ro 3- (1 -imdazol yI ) - 6- met hoxy-1

- benzopyr an; 2-44d-uh¥.d@.@o§ _5 9@ d%él arboxy-1 -benzopyran;
3, 4-di hydro- 2. (Z pyri dyl) - 3- -im *car boxy- -1 -benzopyran; 30

1,2, 3, 4- tetraﬁy 0121(1%201&'1 &Eebﬂrbe&:ymalthg&bx@a&mdlgi lShe;
12,3, s4-tetrahydro-2-(1-imidazolyl)
naphthalene, |

-7—carboxymethyl-



- 73 1,2, 3,4-tetrahydro-2-(l-imdazolyl)-7-(2-carboxyi so-
propoxy)- napht hal ene; 2- (1-imidazolyl)-5-carboxy-indan;:
2- ¢| - i nrdazol y1) - 5- car boxynet hyl oxy-i ndan; and 1 ,2 N
, 3, 4:tetrahydro-2- (1-im dazol yl ) - 7- car boxynet hyl - napht hal ene. -4- f=D)
Examp{e 6 A mixture of 1 ,2-dihydro-3-(l-imdazolyl)-6-hydroxy- naphthak€ne
(1.85.9% potassiumtert-butoxide (1.17 af,‘ethylbronnacetate (1.12 mM) and
tert-butanol (50 mM) was 5 refluxed for 4 hours. The organic sol vent was
evapor at ed under vBxampilang the residue treated with water (100 nl) and
[err] (100 mM). The organic |ayer was separated and washed w th brine,
dried on anhydrous Na SO and evaporated _under ,reduced 2_4_10 pressure.
The crude product #e@iEtrrei ed by2efibydrovd-§l+ieddgeplydorbehyirorys - CH

o diir o a2 1 Hefnbnfiine (7,85 €) pokeRTivR, FERG-ORISTIAL (hel Tof);

El enental anal ysi sethylbromoacetate (1.12 ml) and tert-butanol (50 ml) was

5 ~refluxed for 4 hours,
T@e organic solvent was-evaporated under vacuum and the
residue treated with water (100 ml) and CH,C1, (100 mi).
&Q _ The organic layer was separated and washed with brine,
dried on anhydrous Na2304 and evgporated under reduced
10 pressure, The crude product was purified by elution on
silica gel (solvemt: CHCl,: CHyOH - 180:20) giving 2.6 g
of 1.2-dihydro-3-(1~imidazolyl )~6-ethoxycarbonylmethyloxy-
naphthalene, oil.
Elemental analysis:
15 Found: C 68.35; H 6.81; N 9.35 .
Calculated for C17H18N203: C 68.44; H 6.88; N 9.39
NOLR. (CDC1,)S p.p.m.: 1.29 (3H, €, CH,-CH,~)
| | 2.6-3.1 (48, m, CH,-CH,-CH-)
St - . 4.24 (2H, q, ggé-ca3)
20 - 4.58 (24, s, o-ggz-coo)
6.44 (1H, br s, -CH=C-)
6.67-7.80 (6H, m, aromatics +
imidazole).
Analogously, the following compounds were prepared:
25 1,2-dihydro-3-(1-imidazolyl)-6-(2-ethoxycarbonyliso-
proppxy)-naphthalene

T.L.C.: eluant CHCl3=.CH30H(18O:2O)
Rf = 0.75



15 Found: C 68.35; H 6.81; N 9.35 Calculated for [err] :C 68.44; H 6.88;-'

N9.39 NMR J[err] p.pom: 1.29 (3H, t,[err] 2.6-3.1 (4H m, [err] 4.24
(2R q./71% r] 20 _ 4.58 (2H, s, [err] 6.44 (1H
‘br s, [EFr) 6.67-7.80 (6H, n1 aromatics + i m dazol e). Anal ogously, the
follo onpounds were prepared: 25

A, 2-di ro-3-(l-imdazolyl)- 6 (2- et hidxycar bonyl i so- propoxy) - naphthaleﬂe
T.L.C.: eluant CHO J[err] Rf 0.75 -75 - N NIR [err] p.p.m: 1.25 (3H,
t, [err] 1.57 %g 1 ( 23 2 , [err]) 5
6 41 (1H, br %He"?'r](% 8@3?%?( rfkéﬁm S e

Anal ogously, by reaction with [err]- brpppysggy;y§;c(@5|¢ c¥hg follow ng
conmpound was prepared: @ - 2
2.63-3.1- (4H, m, —CH ~CH,,)

4.23 (21, q, -CH -CH )

. : 2
5 ' 6.41 (1H, br s, -CH-—C =)
6.63-7.80 (6H, m, aromatics +
imidazole).

Analogously, by reaction with &rbrom01sobutyr1c ac1d -
the followxng compound was prepared:

10 1,2-dihydro-3- (1 imidazolyl) - 6 (2-carboxyisopropoxy) -
-naphthalene



10 1, 2-di hydro-3-(1.-imdazolyl)-6-(2-carboxyi sopropoxy)- -naphthal ene.

- 76 - .Exanple 7 A solution of 1,2-dihydro-3-(1-im dazolyl).-6-ethoxycarbo>=_
nyl met Ayl oxy- napht hal ene (1 g) and net hanol i ¢ potassi um hydroxide N 2 (
m).was refluxed for 4 hours. 5 The organi c sol vent was evaporated u
vacudmand the residue dissolved in water (100 mM). Acidification with
acet.c acid, filtration of the solid preggpitated and washing wth water
gave 800 ng of 1, 2- dihydro-3-(1-im dazolyl)-6-carboxynet hyl oxynapht hal ene
10 mp. [err]-108C (dec.) Elenental analysis: Found: C 66.53; H5.21; N
10. 25 Calculatedl?}mzlq_&r] C 66. 65; H522' N-10.36 T.L.C. eluant [err]
(40:10:2.5) 15 0.36 NMR [err] p.m: 2.85 (5H, br s, [err]

4.65 (2H s, [err 3- matics .+ 20

i i dazol e) I. &ﬁﬁﬁe °j’r o AR (q"’g"ljdsaz(ﬂ}ljns ~E¢Hoky carvo-
nylmethyloxy-naphthalene (1 g) and methanolic potas31un
hydroxide N/2° (25 ml) was refluxed for 4 hours.

5 The organic solvent was evaporated under vacuum arnd the

. residue dissolved in water (100 ml),
gJ; Acidification with acetic acid, filtration of the solid
precipitated and washing with water gave 800 mg of 1,2-
dihydro=~3-(1=~imidazolyl )-6~carboxymethyloxynaphthalene
10  m.p. 1069-108°C (dec.)
- - Elemental analysis:
A% Pound: C 66.53; H 5.21; N 10.25

7,5.C: eluant CHC,: CH,OH: CH,COOH (40:10:2.5)’
15 RF = 0.36
N.K.R. (DMSO-d, )ép p.m.: 2.85 (5H, br s, -CH,~CH,)
- . 4.65 (2H; s, 0~CH,-COOH-)
Baad | 6.80 (1H, br s, -CH=C-)
| 6.68-8.15 (SH, m, aromatics +
20 . imidazole)
| I.R. (@Br )\ =0 1735 om™!
By proceedlng analogously the following compounds were
obtained:
1,2~dihydro-3-~(1~imidazolyl )-6~(2-carboxyisopropoxy)—
25 ﬁéphthalene,
m.p. 206-209°C



By proceeding analogbusly t he fbllomﬁng conpounds wer e. obt ai ned:
1, 2-di bydro-3- (1-i m dazol yl)-6-(2-carboxyi sopropoxy)- 25 napht hal ene,

omp. ferr). -77- Elenental analysis: Found: C 68.05; H 6.11; N 8.97
., Cal cu for [err] C 68.46; H 6.08; N 9.39 T.L.C.: eluant [err]
(40:108275) 5 Rf =0.69 NMR rerT])- .m: 1.50 (6H, s, [err] 2.85
-(4H, br , [err] 6. 65 (IH br s, CH:C-) 6 60-8.11 (6H, m aromatics w10
i mdazole) 3: |n1dazol - 6- carboxy 2H 1- benzopyr an;
3-(1-im daz %ﬁﬁ#& ‘Sopropoxy) 2H- 1- benzopyr an;
3-(1-in dazczwuaaﬁ d?sssaﬁ)owvs ) Rk Jgp benzopyran;
2- et hyl -3-(1-im dazol yl )-6 carboxy 2H 1 -benzopyran; 15
2- net hyl - 3- (Galiqvldated yﬁ'c)r7c ‘«k%aoqu &Ba.mzﬁaqoﬁ #.08; N 9.39
2-nmet hyl - 3- (1-i m dazol yl ) - 6- (2 ca yvi nyl ) - 2H 1- benzo- pyran;
2- et hyt - 3- @10 ta2dlphk- @ﬁo@.oad}pm-scmrmyow-l-fo 2.5)

3
5 Rf = 0.69

N.M.R. (DMS0-3)d p.p.m.: 1.50 (6H, s, (CH,),~C-)
2.85 (4H, br s, -CH,~CH,-)
6.65 (1H, br s, —-CH=C-)
6.60-8.11 (6H, m, aromatics +

10 s a . imidazole)
3-(1-imidazolyl )=6~carboxy-2H-1-benzopyran;
3=(1~imidazolyl )=-6=(2-~carboxyisopropoxy) -2H-1-benzopyran;
3-(1-imidazolyl)-6-(2-carboxyvinyl)-2H-1-benzopyran; .
2-methyl-3-(1-imidazolyl )-6-carboxy~2H~1-benzopyran;

15 2—methyl—3-(1-1m1dazolyl)-7-carboxy-2H-1-benzopyran,
2—methyl-3—(1-1m1dazolyl)-6-(2-carboxyv1nyl)-9Q-1-benzo-
pyran;
2-methyl—3-(1-1m1dazolyl)-6-(2-carboxylsopropoxy)-2?-
-1-benzopyran;

20 2-iso-propyl-3-(1-imidazolyl)-6-carboxy-2H~1-benzopyran;
2-cyclopropyl-3-(1-imidézolyl)-6-carboxy—2H—1-benzopyran;
2-(3-pyfidy1)-3-(1-imidazolyl)-6-carboxy-2H—1-benzopyran;
3,4-dihydro-3-(1-imidazolYl)-6—carboxy-1fbenzoﬁyran;
3,4-dihydro-2-methyl—3-(1-imidézolyl)-G-carboxy-1-ben—

25 zopyran;

3, 4—d1hydro-2-methyl—3-(1--mldazolyl)-6-(2-carboxyv1nyl)-
-1 ~benzopyran; _
3,4-dihydro-2-(3-pyridyl)-3 -(1-imidazolyl) -6-c'arbox'y— 1-
-benzopyrén;



-1 - benzopyran; 20

2-i so-propyl - 3- (1-i mi dazol yl ) - 6 car boxy-2H 1- benzopyr an;
2-cyclopropyl -3-(1-im dazol yl)-6-carboxy-2H: 1- benzopyran;
2-(3-pyridyl)-3-(1-i mdazol yl)-6-carboxy-2H 1- benzopyr an;

3, 4-¢i hydro- 3- (1-i m dazol yl ) - 6- car boxy- hgbenzopyran; 3,
4- dthH(o 2-methyl -3- (1 -imdazolyl )-6-carboxy-1-ben- 25 Zopyr an;
3, 4-di hydr o- 2- net hyl - 3- (1-i m dazol yl ) - 6- (2- car boxyvi nyl )- -1-benzopyran,;
3, 4-di hydr o- 2- ( 3- pyehdyhydao~el(4medaaablyl)-@-earbaxy-ﬁaphthaméaeyran
-78- 1, 2-di hydro-3 %1 I, m dazoly % 7- car boxy-napht hal ene; 1

2 i hydr o- 3- (1 imla zGFPVﬁTB-éaK Uk?lﬁﬁﬁﬁﬂﬁépe gearboxy-naphthalene;

di hydro-3-(1 d r n

2-di hydro-3-(1- .31 a?ggéa%b §cg?b§§§§§gﬁﬁﬁ e§68a§%oxynaphthalene,

di hydro-3-(1- ng?ddzhyﬂrb-e-(Z-inibazylmeLB-napbbhynabhﬂhalene-

3, 4-tetrahydro-2 |n1da m% 7-car box é apt ht ha- | ene

, 3, 4-t et rdhydr 643~ hVﬁF‘Ha%U deap%xﬁ agﬁrﬁarqumvwenaphtha—
, 2,3, 4- tetrahydrgege 1- |n1dazolyl) 7-(2- carboxylsopro— poxy) - napht hal ene;

d
2
, 2-
, 2,
2
2

142,3, 4-tetrahydro-2-(1-1m1daquyl)-7—carboxy-napththa—
’ lene; |
S~ . 1,2,3, 4-tetrahydro-2-(1-1m1dazolyl)-6-carboxy-naphtha—
10 lene;
1,2,3,4-tetrahydro~2~(1-imidazolyl )~7-(2-carboxyisopro-
poxy )-naphthalene; : )
{_/ 19243, 4-tetrahydro-2-(1-1m1dazolyl)-7-(2-carboxyv1nyl)-
naphthalene; -
15 1,2,3, 4-tetrahydro-2-(1-1m1dazolyl)-7-carboxymethyl—
naphthalene;
2-(1-imidazolyl )=S5-carboxy-indene;
2-(1-imidazolyl )=5=(2-carboxyvinyl)~-indene; and
2=(1-imidazolyl )~5~carboxy-indan,



1, 2, 3,4-tetrahydro-2-(1- |n1dazolyl) 7-(2-carboxyvinyl)- naphthal ene; 15
1,2;3 4-tetrahydro-2-.(1-im dazol yl)-7-carboxynet hyl - napht hal ene;
2-(1-im@ako| yl)-5-carboxy-indene; .

24(I-ini§ fyl)-5-(2- carboxyV|nyI)-|ndene and

2-(1-im dazsgl yl ) - 5- car boxy-i ndan. 79.-79 Exanple 8 Et CH absol ut e (14.4-m)

was added‘slomﬁy to [err] (2.2 nl) at OC and the m xture was heated at \Léom

- tenperature angx ié-dlgydro 3-(1-imdazol yl)-6-carboxy-napht hal ene 5
(7 g) was adde ction m xture was refluxed for one day, then was

- stirred overnight at roomtenperature. The solvent and the excess of [err]
were evapor at e%ﬂdﬁd%[ oq](ift“eeotﬂ@s SSHE vald ddied esglcﬂﬂ.ey e S-‘d’ﬁP”@é ogrgpjed
on silica gel using 5) as eluant to give
1, 2- di hydr o- 3- % iOfildd@nd yHhe @mhmqmﬂodrgﬂtenhm haoonl ebm:@:ﬁe:&’g;rﬂ m p.
[err] El erent al__an Fou 50 15 Calculated
for CL6H16N203: 31'y"t>‘111S hﬂf"&"@% @ 1%4’"9%’%6825 ‘fac}';‘?ﬂ”[ H5Enthslene
0.74 5 (7 g) was added, The reaction mixture was refluxed for -
one day, then was stirred overnlght at ropm-temperature.
The solvent and the éxcess'bf'SO'Cl9 were evaporated
under reduced pressure and the residue was chromatographed _ -
- on silica gel using'CHClé;CH30H:(50 5) as eluant to give
10 1 2-d1hydro—3-(1—1m1dazo;yl)-6-ethcxycarbonyl-naphtha—'
lene(6.8 g), :
m.p. 113=116°C S )
Elemental analysis: o
~Found: C 71.50; H 5. 82; N 10.50

15 Calculated for 016H16N203. C 71.64; B 5.97; N 10.45
T.L.C.: eluant CHCL,:CH,OH (50:5) Rf = 0.74
N.M.R. (cnc13)ép.p.m.: 1.62 (3H, t, CH,=CH,-)
2.80-3.40 (4H, m, —CH,~CH, -c;—
_\-v
_ 4 39 (2H, q, CHZ-O—g)
20 6.92 (1H9 S, -Cf_i_=)

7.28-8 (6H, m, aromatics +

imidazole).



NMR [err] p.p.m: 1.62 (3H, t; [err] 2.80-3.40 (4H, m [err] 4.89

q, [err] 20

aromat+cs + i mdazole). - 80 - Anal ogously, the follow ng conpou

6.92 (1H, s, -CHe) .7.28-8¢

prepgred: 1,2-di hydro-3-(1-im dazolyl)-g-(2-ethoxycarbonyl vinyl)- '
-napht hal,ene El emental analysis: Found:.3%C™72.81; H 6.07; N 9.45 Cal cul at ed
for -C 18H18N2 02: C 73.47; H6.12; N 9.52 T.L.C.: eluant [err] (90:10) Kf

0.48 NMR

-naphthalene
Elemental analysis:
Found: C 72.81; H 6.07; N 9.45 |
Calculated for C,gH1gNo0,% C 73.47; H 6.12;5 N 9.52
T.5L.C.: eluant CHC1,: CH,OH (90:10)
Rf = 0.48 - |
N.M.R. (cnc13') é p.p.m.: 1.33 (3H, t, CH3) -
' 2.65-3.20 (4H, m, CHZ-CHZ)
4.26 (2H, q, gg-crz3)
6.40 (1H, d, CH=CH-C0O0)
6.55 (1H, br s, CH= ?—N)
7.1-7.9 (6H, m, aromatics +
imidazole)
. 7.62 (1H, 4, CH = CH-~COO)

was

[ err Analpgously,l the fodMowingCldompdufid- #220 piréidared:[err] 4.26
(2H, g, [err] 6.40 (1H

"t 1-7.9 (6H,
m aromatics + i t@xSdhIATe

S ol e Sk



-81- Exanple 9 To a suspension of 1,2- dlhydro 3-(1- |n1dazolyl) 6-

car boxy- napht hal ene (500.rmg) in DVF (10 M) [err] (2 m) was added. Cooling
i.nan-ice bath, [err] was passed through 5 the reaction mxture, with
St r 3\ )for 5 hours. The reaction mxture was allowed to stand for 12
hour .Y The ammonium salt was filtered @if-and [err] was added giving a
preci i tate whi ch was chromat ogr aphed on S|I|ca gel with [err] (45:5:2&5)
as eluant; 35@,0p:-3Q 9 of 1 ;

2-di hydro-3-(* yl) - 6- car banoyl - napht hal ene were obtained. T.L.C
eluant [err] Rf = 0.45 N MR [err] p.p.m  2.88 (2H t, [err] 3.11 (2H
t, [err] 15 To a suspen31on or 1 2—d1hy@x%&3L1Hp1§1d§ﬁ' 1)4¥:- 8. 06 (6H,
m aromatics + inidazoleg R. Q%err err] (CkO) 3520- 3410
(NNH 20  Me&Trbomyengd ’cpérluepe o@ge)dmg a|(d@oa:§4)ymg 12 @i ng
conpound Was Réngﬁggﬁzocggﬁqﬁb %n(én'QE@a%QH¥|NH3 was passed through

) - 6- car banoyl pyran
5 the reaction mixture, with stirring, for 5 hours.

The reaction mixture was allowed'to stand for 12 hours.

The ammonium salt was filtered off and Etzo was added

giving a precipitate which was chromatographed on silica

gel with CHC13:CH3QH:CH3COOH (45:5:2.5) as eluant; 350 mg
10 of.1,z-dihydro-3-(1-imidazolyl)-E-carbamcyl-naphthalene

were_obtained._' _

T.I.C.: eluant CHCL,:CH,OH (50:5) RE = 0.45 |

N.MLR. (CD,0H) Sp.p.m. 2.88 (2H, %, CH,-CH,-C=) -

: _ 3.11 (2H, t, _cgz-cﬁz-c=)
15 : o 6.78 (1H, s, =CH=)
7.06=-8.06 (6H, m, aromatics +
imidazole)
I.R. (KBr)Q max cm™ ! 1670 (C=0)
| 3520-3410 (N-H) | -

20 M.S. m/e 239 (M%),
By proceeding analogously the following compound was
prepared: | _
2-methy1—3-(1-imidazolyl)-6—carbamoyl—2H-1-benzdpyran.



82 - Exanple 10 To a suspension of [err] (202 ng) in dry THF (2.4 m) a
sol ution of 1,2-dihydro-3-(l-imdazolyl)-6-ethoxy- car.bony|-napht hal ene
(2.8 g tndry THF (22 M) was 5  added dropwi se at OC under nitroges
at nosphere. The reaction mxture was refluxed for 1 day and then stir
overni.ght at roomtenperature. [err] (40 ﬁ?)‘mas added and the preci
formedffltered off. The filtrate was concentrated, extracted with CH
dried 10 (Na2SO™4) and evaporated under vacuumto give 1, 2-di hydro-
-3-(1-imdazol yl')-6-hydroxynet hyl - napht hal ene (2 g), mp. [err] Elenental
anal ysis: Found: CEZ4mplde MO06.13; N 12.03 15 Cal cul ated for C 14H4N 20:
C74.33; H6.19; N 12.39 T.L.C.: eluant [err] (50:5) Rf . 0.29 NMR

[err] p.p.m: 2.8Q (4H m [err] 4.60_(2H,. s, rr] 5..26 (1H, s, - 2
6.40 (1H, s, -CH=)8?. eg.sv_s@gkeeﬂ, npgaﬁéﬁiﬁcé?bi 2dad 8%? (3 &)
. a solution of 1,2-dihydro;3-(1-imidazolyl)-6—ethoxy—
carbonyl-naphthalene (2.8 g) in dry THE_(22 ml) was

5 added dropwise at 0°C under nitrogen atmosphere. The

reaction mixture was refluxed for 1 day and then

stirred overnight at room temperature. H,0 (40 m1)

was added and the precipitate formed filtered off. The

filtrate was concentrated, extracted with CHClB, dried
10 (NaZSO4) and evaporated under vacuum to give 1,2-dihydro-
. ~3-(1-imidazolyl }~6~hydroxymethyl-naphthalene (2 g),
S  m.p. 88-91°C

' Elemental analysis:
"Found: C 74:00;_H 6.13; N 12,03

15 Calculated for 014H14N20: C 74.33; H 6.19; N 12.39

?,L.C.: eluant CH013.:CH3_(.)'H (50:5) Rf ©0.29
N.M.R. (CDC1,)& p.p.m.: 2.80 (4H, m, CH,~CH,)
LS - . ' 4.60 (2H, s, CH,~OH)
5.26 (1H, s, =OH)
20 6.40 (1H, s, =CH=)
7.08~7.63 (6H, m, aromatics +

imidazole).



- 83- Exanple 1 1 1,2-dihydro-3- (I -inidazolyl, )-6-nethoxy-naphthal ene was
treated with a stoichionetric anmount of hydrogen chloride, to give 1,

Qfai'fa?p-Sf( 1 -imdazolyl )-6-nethoxy-naphtha- 5 = | ene hydrochl ori de,
‘mp Kﬁir] T.L.C.,: eluant [err] Rf = 0.61 NMR [err] p.p.m: 2.92 (4H,
m [&rrgy10 - 83 - 710 (1H, br s, [err] 6.77-8.27
(-6H, aromatics + imdazole) 9.65 (1H, br s, [err] - 84 - Exanpl e\¥2
Tabl ets, each ﬁg%gﬂigg1i50 ng and containing 50 ng of the active substance
wer e manuf act | ows: Conpositions (for 10,000 tablets) 5 1

, 2-di hydro-3-(1-i m dazol yl)-6-carboxy-napht ha- |ene
299 & gLaCt 0S8, 2-aihydro-3-(1-imidazolyl )-6-méthoxy-naphtBalehl was
' ' treated with a stoichiometric amount of hydrogen chloride,
to give 1 ',2';dihydrq-3-( 1-imidazolyl )-6-methoxXy-naphtha-
5 lene hydfochloridq
m.p. 70-72°C
T.I.C.: eluant CH013:CH30H (180:20)
Rf = 0.61 -
N.M.R. (DMSO-ds)cgp.p.m.: 2.92 (4H, m, CH,~CH,)
10 ~7.10 (1H, br s, -CH=C-)
| ~ 6.77-8.27 (6H, m, aromatics + _~
 imidazole)
9.65 (1H, br s, H'). S



TaI c powder 37.5 g 10 Magnesi um st ear ate

15 g <1, 2- di hydr o- 3- (1-i m dazol yI) 6- car boxy- napht hal ene, .| act ose and a\
half of the corn starch were nixed; the nmixture was then forced t hr oug .
si eve of 0. 5 nm openi ngs. Corn star ch (18 g) was suspended in warm é
(180-m)) ., The resulting paste was 8%ed to granul ate the powder®
granul e \S’/were dried, comm nuted on a sieve of sieve size 1.4 nm then the
remai ni ng quantity of starch, talc and nmagnesi um was added, careful |y m xed,
and processed int g gl §ausi ng punches of 8 nmdi anmeter. - 85 - CLAIMS
1. A conpound of g@@é—'ﬁm la (1) [err] wherein 5 the synbol [err]
represents a single or a double bond; Z conpletes a single bond or is an

oxygen at om or I.] roup each.q rye whi ch may he .t he _sane or dif-
ferent, is 10 (a&%tﬁg qéeié e @RdhForcpiadng o) mg of
the act:.ve substa.nce were manufactured as follows:

Compositions {for 10,000 tablets)

5 1,2-dihydro=~3-(1-imidazolyl )~6-carboxy-naphtha-
lene _ 500 g
L Lactose ' ' 710 g
Corn starch 237.5 g
Talc powder 37.5 g
10 Magnesium stearate 15 g
1,2=-dihydro-3-(1-imidazolyl)-6~-carboxy-naphthalene;
\/’ lactose and a half of the corn starch were mixed; the
mixture was then forced through a sieve of 0.5 .mm openings,
Corn starch (1.8 g) was suspended in warm water (180 ml).
15 The resulting paste was used to granulate the powder. The
granules were dried, comminuted on a sieve of sieve size
1.4 mm, then the remaining quantity of starch, talc and
oot magnesium was added,carefully mixed, and processed into
tablets using punches of 8 mm diameter,



- 86 - [err] alkoxy; a[err] acylanino group; [err] wherein [err] and ’
% eagh of R an : i ane or different, is hydrogen or Cl-C6 al kyl;

<. 0r-.5 .(b) on ' -tetrazolyl or a group selected from/[err] v
- Jwher eismR, wnmwm&"wn@ﬂm&efl ned albove, and Xis -O,-S or -NH, .and
- ith oyherls are as de ve under (a); 10 one of R5 and R6 is hydrpgen
..an Y §7 ther is hydrogen, [err] alkyl, [err] cycloal kyl, or a pheny™or

' \ ring, wherein the phenyl or8gyridyl ring i s unsubsti- tuted or
uted by one to three substituents chosen from hydroxy and Cl-C4
al koxy; and the pharma 15 ceutically acceptable salts thereof. - 87 - 2.
A conpound o&%igggula (I') according to claim1 wherein the synbo
represents a e bond; Zis as defined in claim1; each of Rl, R2, R3

and R4, which may be the sane or dif- 5 ~ferent, is - (a') hydrogen,
hydr oxy, hal ogen, [err] al kyl, _
Y Y 19 A cgmpoLnd 5% general formula (I} °

v
(1) |
: —~
whérein \\d,#
5 the symbol :::i représents a single or é_double bond;
Z completes.a single bpnd or is an oxygen atom or a
—CHZ— group; _
each of R1, R2, R3 and_R4, which may be the same or dif-
ferent, is o
N

.10' (a) hydrogen; hydroxy:; halogen; cyano; C1-C6.alkyl;



[err] alkoxy, [err] a wherein each of Ra i£g%g£r%ETnggpgndently hydr ogen
or Cl-¢4 al kyl; or 10 (b") one of [er err] , wherein [er

are as.defined above, and:the others are as defj ‘m M“Fr (a');
one.'of R and R6 is hydrogen and the ot her ij& “m& al kyl ,
%cl-opropyl, or a phenyl or pyridyl ring uns mue wor Ssubstituted b

he 4+ 8- hree substit uents chosen from hydroxy and [err] al koxy; and the

phar maceutical |y acceptable salts thereof. -88- 3. A conpound of fornula
(1) according to claim1 wherein the $fnol ---- represents a doubl e bond;
Z is an oxygen atomor a -CH2- group; one of [err] is [err] wherein [err]
Is as de- 5 fined in claim2, and the others are i ndependently chosen
from hydrogen and hydroxy; or one of [err] is [err] [err] [err] wherein
[err] are as defined_in_claim2, 10 and the others are independently
chosen fron1hydrogenCQﬁH5 alkoxy; a Cz—-c4 acyl or C2—C4 acylamino group:
~-SR', -N p -CHzoR', -COR or —CH2COR, wherein
R“ . .
. . R!
L, R is -OR’' or -~/ and each of R' and R", being the
" } o _ N R
| same or diffeant, is hydrogen or C1'C5 alkyl; or
5 {b) one of R1, Rz, R3 and_R4 is S-tetrazoly; or a group
Rl Rl
" | I
N selected from ~COCH,OR', -CH==C -COR and -x-?-con,
. . ' . . R“
wherein R, R' and R"-are as defined above, and X is
-0-,-S- or -NH~, and the others are as definéd
above under (a);
10 one of R5 and R6 is hydrogen and the other is hydrogen,
émi ;1—C6 alkyl, C3-C5 cycloalkyl, or a phenyl or pyridyl

ring, wherein the phenyl or pyridyl ring is unsubsti-

tuted or substituted by one to three substituents

chosen from hydroxy and C1-C4 alkoxy; and the'pharmg
15 'ceutically acceptable salts thereof.




hydr oxy: _?ETT_?ETF‘TﬂndTﬂTTdrogen and the pharmaceu- tically acceptable

salts the d of fornmula (1) according to claim1l wherein
Im[m ”'"'p"mm a doubl e bond; 15 " Z i's oxygen or a -CH2- .
-gro one *of t[ err | n rr] wherein [err] is [err] are as defined.in -
claim2 and the others are hydrogen R and R are hydrogen; and the '
vrharmaceutically accept a- 6 20 bl e salts thereof. - 89 -\ A
compound of formula (1) according toggl@aim 1 wherein the synmbol ----
represents a double bond; Zis a -CHS-'group; 5 one of [err] [err]
wherein Ra’is as defined in clain12 and [err] is as defined in claim4,

and the others are independent ose fron1QédlageQ ng'h droxy, R and R
are hydrogen?- 2hd°PRBOBREr Réc GF fn accoxdy ié%t ble salts
thereof. 6. A cggpougq ehel amyA (J‘.):'_éc;égldéi%w & @bibievbEnain

2 is as defined in claim 1;

3 4
5 ferent, is -

each of Ri; R,, R, and R,, which may be the same or dif-

(a') hydrogen, hydroxy, halogen, C,~C, alkyl,

174 R E

c,-C, alkoxy, -CH,OH, -COOR_ ox -CON{ 2 wherein

1 4 2

each of R, and Ry, is indépendently hydrogen or
C.~-C, alkyl; or

{

1 74 . .
o _ , - . . . } \}{//
10 ) {b') one of R1, RZ' R3 and R4 is C2 c4 acyl, CHZCOO a2’
'Ra : ja /Ra ?a
-0-?—CO0Ra, —O-?-CON ’ -CH=C-—COORb or
R R -
18 g8 : - .
~CH=C~-CON. , wherein R_ and Rb are as defined. -
. \ a ' Nt

b

above, and the others are as defined above under
(a'); _
15 one of Rs and RG is hydrogen and the other is hydrogen,

C.‘-C3 alkyl, cyclopropyl, or a phenyl or pyridyl ring

unsubstituted or substituted by one to three substit

uents chosen from hydroxy and CI-C alkoxy:; and the

2
pharmaceutically acceptable salts thereof.



the synbol ---- represents a double bond; Z is a [err roup; one o
is [err] wherein R is as de- 15 fi ned“w mhLm ullﬁuwt he oth
hydr.ogen; [err] are hydrogen, and the phar ! s pta- bl
thereof.” 7. 1,2-di hydro-3-(1-imdazolyl)-6-carboxynapht hal ene, the
al ky] {esters and the pharmaceutically acceptable 20 ‘salts thereof. 8.

1, 2- di hytr o- 3- (1-i m dazol yl ) - 6- ( 2- car boxyi®fopr opoxy) - - napht hal ene, the
Cl-C4 al kyl esters and the pharnaceuti- cally acceptable salts thereof. 9.
1, 2-di hydro- 3- (L1-i i dazol vl )+ 6- I h .. t.h .
phar maceuti cal | 'a?cgpfnfﬁ?ﬁé’)ds%ftcgrot%éoq% %%%Io%g%-n%ri&oi%&c?r%ﬁ‘odn hs,eéﬁeé“& ed
fromthe group conghsl isygnoefl -3—C1rieprdazaltd Ja Adublleebze@sr an;
-(1-imdazol yl)-6-chl oro-2H 1- benzopyr an,;

1-i mi dazol yl ) - 62mdish @Ry XHIEH &tAFh PTa® —&FH,~ group;

1-i mdazol yl)-6-¢car - 2H1- bgnzop: D te o : ; -
1-im dazol yl )76-0?%- %z%??d%yi%dp%&p%% -qgl—l-lis- bgr?zoga'pfrhaerﬁem Ra is as de -
1-im dazal yl) - 6fidredarinoxybaiimy 12),- 2indl -Hhenoiferan;are independently chosen

-met hyl - 3- (1-i m dazol yl ) - 6- net hoxy- 2H 1- benzopyr an;
from hydrogen and hydroxy:;

-
-
- (
- (

NWWWwww

-CH_OH, -COCH

or one of R1, Rz, R3_and R4 is —CONHZ, 2 3
o : R . R R
\_J . 'a : |a .'a
fCH2COORa, -CH—C-COORb,_-CH-C-;ONHZ, -O--C'!-COORa or
R
‘a
-0-C~-CONH,, wherein R_ and Rb are as defined in claim 2,
.L\ v/‘l . l 2 a
"\.'_b_\: Rb
10 and the others are independently chosen from hydrogen and
hydroxy: Rg and Rg ar'® both hYdrEgal: and the pharmaceu-
'tically accepﬁable salts thereof.
L 4. A compound of formula (I) according to claim 1 wherein
el the symbol ---- represents a double bond;
15 Z is oxygen or a -CH2- group;

R
one of R1, Rz, R3 and R4 is -0-?-CORg, wherein Rg

3"

is -NH, or -OR_ and R_ and Rb are as defined in claim 2,
2 a a .

and the others are hydrogen:;

R5 and R6 are hydrogeh; and the pharmaceutically accepta-

20 ble salts thereof.



1-3-(1-imdazolyl)-6-carboxy-2H 1- benzopyran
|n1dazolyl) 7- carbox -2H 1- benzopyr an;

Il“lﬂﬂﬁ“lg““ﬁmlar bam)yl 2H 1- benzopyr an; | -

car boxyvi nyl )-2H 1- -benzopyran; 15
nfdazol V1 )% 6-*( 2- car boxyi sopr opoxy) - 2H - 1- benzopyr an; iy

0

ne

me

me

rre ?
opropy -3-(1-imdazol yl)-6-carb8gy-2H 1- benzopyr an; _ o

nethyl 3-(1-imdazol yl)-6-et hoxycar bonyl - 2H 1- benzo- pyran; 20

-cycl opropyl -3-(1-i m dazol yl) - 6-car boxy- 2H 1- benzo- pyran;

- (3, 4- di net xyphemypound (bf | fbrmabh yk I} 6acedbhaiyg2te clabmniopyr an;

-(3, 4- dlhydroxyphe %+% 3-(1-imdazol yl)-6-hydroxy-2H 25 - 1- benzopyran;

-{3-pyridyl)-3-%¥ azol yl) - 6-car boxy- 2H 1- benzo- pyran;

- (4- hydr oxypheny nriazZo y 2 1- benzopyr an; 91

, 4-di hydro-3-(1-] m%’"‘z‘%ﬁﬁ) 6- & é%%%’??%e%z%%@?%ﬁ Bona | |

4- di hydr o- 2- mez hy/s - 8- (¢H§+ngkuwpyl) -carboxy-1- -benzopyran

p» Ry and R, is -COR_, -CHZ-COORa or

OOOOI\)NI\)I\)I\)NI\)NNNI\)H

5 ' one of R1, R

.CH=C':EC0Rg , wherein R, is as defined in claim 2,
and Rg is as dgfined in claim 4, and the others -’
are independently chosen from hydrogen and hydroxy;

R_ and R_ are hydrqgen, and the pharmaceutically

5 6
10 acceptable salts thereof.

' 4
6. A compound of formula (I) according to claim 1 wherein

the symbol ---- represents a double bond;
Z is a —CHzf group;

27 R3 and R4

is —CORg} wherein Rg is as de-
15 ~ fined in claim 4, and the others are hydrogen;

one of R1,'R

R5 and Rs are hydrogen, and the pharmaceutically accepta-

ble salts thereof. . | o o

7. 1,2-dihydro-3-(1-imidazolyl)—6—carboxYnaphthalene, the
CT-C4 alkyl esters and the pharmaceutically acceptable
20 salts thereof.-

8. 1,Z-dihydfo434(1-iﬁidazolyl)-6—(2-carbdxyi$opropoxy)-
-naphthalene, the C1-?C4 alkyl esters and the pharmaceuti-
cally acceptable salts thereof.

9. 1,2-dihydro-3-(1¥imidazoly1)-Gécarbamoylnaphthalene and

25 the pharmaceutically acceptéble salts thereof;



e

di hydr o- 2- met hyl - 3- (1-i ni dazol yl ) - 6- ( 2-Car boxy- 5

3,4

vinyl)-1- benzopyr an; 1, 2-di hydro-3-(1-i m daz

1, 2- di-hydr o- 3- (1-i m dazol yl ) - 6- net hoxynapht hgmm mnmm"ﬁm

1, 2<'di hydro-3- (1-i mi dazol yl ) - 7- net hoxynapht hakene; t

1, 2-dj hydro- 3- (1-i m dazol yl ) - 6- met hoxy- 7- brono- 10 - napht hal ene;
1, 2- d\hydro 3-(1-imdazol yl)-8-met hoxyngghthal ene;

1, 2-di hydro-3-(1-i i dazol yl ) - 6- et hoxycar bonyl napht he/ | ene;

1, 2-di hydro-3-(1- |nidazolyl)-6-hydroxynethy|naphtha- 15 | ene;
1, 2-di hydro-3-(1-i m dazol yl)-7-car boxynapht hal ene; 1, 2-

di hydr o- 3- (1- |n1MaBotgmpeﬁndasb&nymgphﬁh@mem@e group consisting of:
1, 2-

di hydro-3- (I -i zol Ina thaIene
1, 2- di hydr o- 3 ('1- é: gﬁzbﬁf’%’ 18?‘ &ﬁ% R oxy- 20
napht hal ene; 1,2-dih 11[9m§dé%bi?‘lqa%mc)ﬁ'l)m:@'-(zz-r-eﬁwﬁééPPQML' so-
pr opoxy) - naphthalene 1, 2-di hydro-3-(1

-i mdazol yl)-6- cafbﬂkyﬂemhﬁh@pyyaphﬁhmeﬂhany -2H-1-I9@nzopyran;
b 2- dithydrog 3- (1-1 91 dozol vh) 283 (%) SALRR N - 1 NeRlL 63 e0g:
3-(1—1midézolyl)-6—(2-carboxylsopropdxy)—2H-1-ben£b-
Lyf pyran; |
3-(1-imidazolyl) -6~ (2-carboxyvinyl)~-2H-1-benzopyran;
2-methyl—3-(1-imidazolyl)-6—Meth6xy-2H-1-benzopyran;
10 2-methyl-3-(1-imidazcly1)-6-carquy;2H-1—benzopyran;
2-methyl-3-(1-imidazolyl)-7-carboxy—2H-1-benzopyran;
_i\faf 2—methyl-3-(1—imidazoly1)-6-carbamoyl-2H—1-benzopyran;
2-methyl-3-(1-imidazolyl) -6~ (2-carboxyvinyl}-2H-1-
~benzopyran;
E 15 2-me£hyl—5-(1-imidazolyl)-6—(2-carboxyisopropoxy)—ZH—
-1-benzopyran;
.2—isqpropyl-3-(1-iﬁidazolyl)-6-carboxy—ZH-1—benzopyran;
;w/ _' 2-methyl-3-(1t~-imidazolyl)-6-ethoxycarbonyl-2H-~1-benzo-
| pyran;

20 2-cyclopropyl-3-{1-imidazolyl)-6-carboxy-2H-1-benzo-
pyian; _ | ]
2-(3,4-dimethoxyphenyl) -3~ (1-imidazolyl)-6-methoxy-2H-
'-1-benzopyran;

2-(3,4- dlhydroxyphenyl) -3~ (1 imidazolyl) -6~ hydroxy-zH—
25 -1-benzopyran;
2—(3-pyridyl)-3—(1-imidazolyl)-6-carboxy-2H—1-benzo—
pyran; , _
2-(4-hydroxyphenyl)-3-(1-imidazolyl)-5,7-dihydroxy-2H~-

~1-benzopyran;



1, 2- di hydr o- 3- (1-i m dazol yl ) - 6- (2- et hoxycar bonyl - vi nyl ) - napht hal.ene; 5
1, 2-di hydro-3-(1-i Xy-7-acetyl naph- thal ene;

1,2-di hydro 3-(1- | “uﬁmm“ﬂm“lumﬁxy 7- car boxy- napht hal ene;

°1, 2-di. - (1-i mi*daZol ¥l )?*6-tert-butyl-7-hydroxy- 10 . naphthal ene;
:1,2-di | 3} (1-i m dazol yl) - 6- car boxynet hvl napht ha- | ene; i o
*1, 2-di (1-i m dazol yl) - 8- car boxynapht hal ene; ~
1,2,3,4- t'ahydro 2-(1-imidazolyl ) -4ycarboxynapht ha- 15 | ene;

1,2, 3,4-tetrahydro-2-(1-i mdazol yl)-6-carboxynaph- thal ene;
1,2,3,4-tetrahydro-2-(1-imdazolyl)-7-(2- carboxy vi nyl ) - napht hal ene; 20
2-(1-i m dazol yl ) -3+ ¢adbbygreadmd 1 ~dmidazolyl) -6-carboxy-1-benzopyran;
2-(1-i

m dazol yl) r A lﬁﬂ d e t he, har i cal accqptable
salts thereof, an% Smﬂgﬁ g%érépﬁé éq‘ﬁﬂ leikion 3?%gaig FeF@r &Yeof .
-93- 11. A process_ggﬁzﬁpﬁraheparat|on of conpounds of formu- la (I)
according to claim1l € process conpr|3|ng
_ 3,4~ d1hydro—2—methyl -(1- 1mldazolyl) -6-(2-carboxy-~
5 vinyl)-1-benzopyran; _
1,2-dihydro-3-(1-imidazolyl)-naphthalene;
1,2-dihydro-3-(1-imidazolyl)-6-methoxynaphthalene;
1,2-dihydro-3-(1-imidazolyl)-7-methoxynaphthalene;
| ~ 1,2-dihydro-3-{1-imidazolyl) -6~methoxy-7-bromo-
10 - naphthalene;

1,2-dihydro-3-{(1~-imidazolyl) - S-methoxynaphthalene- (Ti“

. ————————————— WD € Lo

1, 2- dlhydro—B (1-1mldazolyl) 6-ethoxycarbonylnanht\ih/

lene--.

1 2-d1hydro-3 (1-1m1dazolyl) ~6-hydroxymethylnaphtha-
15 lene, _

1,2-dihydro-3-(1-imidazolyl)-7-carboxynaphthalene;

1,2~ dihydro-3-(1-imidazolyl)-5-carbokynaphthalene;

1,2-dihydro-3-(1-imidazolyl)~5-carbamoylnaphthalene; v

1,2—dihYdro-3-(1-imidazolyl)-6—ethoxycarbonylmethyloxy4
20 naphthalene;

1,2-dihydro-3-(1-imidazolyl)-6-(2-ethoxycarbonyliso-

propoxy)-naphthalene; |

1,2- -dihydro-3~(1+-imidazolyl) -6~ carboxymethyloxynaphtha-

lene;



a) converting a conpound of formula (I1) [ers-(11) 5 wherein [err]
and Z are as defined in claim1l and M represen an acyl
group,_into a conpound of formula (1), Wher ei “ﬁﬂ mm@m&n“ as defined
in 10 ° claim1l and the synbol [err] ® doubll e bond; o
reduci ng. a conpound of fornula (11),as deflned above, thus obtaining a
conbound of formula (1), wherein [err] [err] and Z are as defined in cl
1 and the synbol represents a siggle bond; or 15 c) reducing a
conmpound of forrmula (I11) [err] - 94 - wherein [err] ‘and Z are as
defined in claim1l,thus obtaining a conpound of formula (1), wherein [err],
[err] and Z are as defined in claim1 and the synbol 5

represents a single bond; or d) reducing a conpound of forrmula (IV) (1V)
[err] )

1,2-dihydro-3-(1-imidazolyl)-6-(2-carboxyvinyl) -
-naphthalene; |
1,2-dihydro-3-(1-imidazolyl)-6-(2-ethoxycarbonyl-
- . vinyl)-naphthalene; |
-5 - 1,2-dihydro-3-{(1-imidazolyl)-6-hydroxy-7-acetylnaph-
k,f thalene; | :
1,2-dihydro-3-(1-imidazolyl)-6~hydroxy-7-carboxy-
naphthalene;
e 1,2-dihydro~-3-(1-imidazolyl) -6-tert-butyl-7-hydroxy-
- 10 naphthalene;
| 1,2-dihydro-3-(1-imidazolyl) -6-carboxymethvlnaphtha-~
lene; :
1,2-dihydro-3-(1-imidazolyl)48—carboxynaphthalene;
1,2,3,4—tetrahydro-2—(1Jimidazoiyl)-7—carboxynaphtha—
15 lene; .
; .- 1,2,3,4-tetrahydro-2-(1-imidazolyl)~6~carboxynaph~
= thalene; '
1,2,3,4-tetrahydro-2-(1- 1mldazolyl) -7~-{2-carboxy-
vinyl)-naphthalene;
20 ~ 2-(1-imidazolyl)-5-carboxyindene, and
' 2-(1-imidazolyl)-5-(2-carboxyvinyl)indene,
the pharmaceutically acceptable salts thereof, and,

when appropriate, the C1-C4 alkyl eéters thereof.



wher ei n [er and Z are as eflned in claim1l, thus obtaining a conpound
of farmul a ( “‘mm E‘L and Z are _as defined in claim1l and
t hé. sy\rbo § “ ‘bond; and, if desired, convert- ing a x

gumd o ornmIaL(I? |nto anot her conpound of formula (1), and/or, 4if
d, convertlng a conpound of forggla (I') into a pharmaceutically
acceptable salt thereof, 15 and/or desired, converting a salt into
free-conmpound, and/or, i f desired, separating a mxture of isomers of for-
mula (1) intbltPePSPRGEE E98mihe. Prepagytiom of compARRdmRfitT M-
conposi tion congai g | @ .cak and/ active
principle, a coaﬁ%ogkg a? ?glfﬁrfg? € I)%lor(?ﬁr 1pHart2{nc3£ut| cé‘%'?y ac%ep% abf & salt
thereof. 5 13. A conpound of fornula (1) as defined in claim1, or a -
pharmaceutically acceptable sal t therq%% ot her than one in which one of
[err] is O BR RODUERLINFAiGPHPouns Ahf®¥mpLaadiddiined in claim1, and
the three others of [err] and R are as defined in 10 claim1l, for use as
an inhibitor of thronboxane A2 synthesis and a stinulator of prostacyclin
synthesis. 14. A conpgund 6ﬁ.f¢3rnulé (1) as defined in claim1, or

o 1

(I1)

.5 wherein
M represents hydrogen, or an acyl group, into a ‘q,*jﬁ

and 2 are as defined in claim 1 a_pﬁ

compound of formula (I),

wherein R1, R2, R., R4, Rs, R6 and Z are as defined in

3
10 claim1 and the symbol ——

represents a double bond; or

b) reducing a compound of formula (II),as defined above,

thus obtaining a compound of formula (I), wherein R.. a;)
Rz, R3, R4, RS' RG and Z are as defined in claim 1 and the ’

symbol "

represents a2 single bond; or

15 ¢) reducing a compound of formula (III)

Lo | S
R, _x\_ )
_ ©(II1I)

r] i "'V R
3 Ry




a pharmaceutically acceptable salt thereof, whéerein one of [e
-OCRR'-COR wherein R,R" and 15 R are as defi m““ﬂ““ﬁ‘ﬁhnd t he -
three _others of [err] [err] are as defined in cdal \“ t he gy
prevention of treatnent of dislipidaeni'as or atherosgcl &ro8i s )
progcess for the preparation of a conmpound of formula (1) as deflned I n
claimN or a pharmaceutically acceptable 20 salt thereo, said process
bei ng substantially as herein- before deggribed in any one of Exanples 1'to
11. 16. A pharmaceutical conposition substantially as hereinbefore

described in Exanple 12. 17. A conpound of fornula (I) as defined in claim
1 and netabolic pweenesars thereof

17 Rar R3, R4. 5 R6' and Z are as defined in claim 1,thus

obtaining a compound of formula (I), wherein R

R R R

R R

1' 2'
and 2 are as defined in claim 1 and the symbol

3'

R4, Rs' R6

represents a single bond; or

;o ' d) reducing a compound of formula (IV)
< |

(IV)

wherein

R,, R

1 R R

and Z are as defined in claim 1, thus

4’ Rgr Rg ! _
-obtaining a compound of formula (I), wherein R

10 R

2’ 73!

17 Rar Ry
4’ Rge R6 and -Z are as defined in claim 1 and the synbol
represents a single bond; and, if desired, convert-

P ing a compound of formula (I) into another compound of
formula (1), ;nd/or,_if desired, converting a compound of
férmula (I) into a pharmaceutically acceptable salt thereof,

15 and/or, if desired, converting a salt into a free-compound,
and/or, if desired, separating a mixture of isomers of for-

mula (I) into the singlg isomers.
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12. A pharmaceutical composition containing a suitable
carrier and/or diluent and, as an active principle, a
compound of formula (I) or a pharmaceutically acceptable

salt thereof.

13. A compound of formula (I) as defined in claim 1, or

a pharmaceutlcally acceptable salt thereof other than |
one in which one of Rys R,, R3 and Rh is O-CR'R"-COR, 1-}
wherein R', R" and R are as defined in claim 1, and the

three others of R,, Rys Ry and 34 are as defined in

cléim 1, for use as an inhibitor of thromboxane A2 . 7 :=Q

synthesis and a stimulator of prostacyclin'synthesis. 'ﬂ;;f

14. A compound of formula (I) és defined in claim 1, ox
a bharmaceutically écceétable-salt.thereof, wherein one
of Ry, Ry, Ry and'R, is -O-CR'R"-COﬁ. wherein R',R" and

R are as defined in claim 1, and the three others of Ry

Ry, Ry and R, are as defined.in claim 1, for use in the (-2

prevention of treatment of dislipidaemias or atherosclerosis.

-15. A process for’the-preparatioh‘of a compound of formula

(I) as defined in claim 1, or a pharmaceutical ly acceptable

A
salt thereoﬁ, sald process belng substantlally as herein-
\'\\‘ -"' \ : g
before described 1n any one of Examples 1l to 11.

T 16, A pharmaceutical'composition substantially as

B

”]7._fA'compouad of formula (I) as defined in claim 1 and

hereinbefore described in Example 12.

N

' R ST . .
metabolic precursors thereof




