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BENZOPYRAN VES HAVING LEUKCRIBNB—ANTAEEAHSTIC = |
present i nvgﬁfggﬁ’ﬁq ates to novel benzopyran ~derivati veSCT’Fﬁ%‘"“J;he
pharmaceutical |y acceptable salts and ‘solvates - thereof = and ~

phar maceutical . conpositions: contalnlng them ~ having a-

| eukotri ene antagonlstlc 5 gact|V|ty. The cresent -|nvent|on also

relates to JBENZOPYRAN:RER ' .\ i SRV B AT A SESRLG an
derivatives aﬁ&&fiéﬂas to the therapeutlc use thereof : TECHNCLOGICAL
BACKGROUND It is . well known t hat nost - ei cosanoi ds, 10
prostagl andins, ‘leukotrienes and related conpounds . derive from

a fatty acid having 20  carbons ‘and 4 . unsaturations, called
arachi donic acid TuﬂoprewhWﬂ11nventﬂodamaﬁ&&ég ¢t enove ks Herzdpydranxy|

~at"the 2- position - of the glycerol of the phospholipids contained in-
the 15 cel| dexbrakiees, phes Pé?é’&?&&“ﬁl&mltlﬁe areepkaPigi gsalts ‘and

containing it cti _ -
("CRC Handbooksg]o‘%;%%osaggl ggtﬁand e|,a%‘8§‘°'p%é‘qﬁ?§?és", .%ﬁéiﬁqnsEd.
AL WIlis, (hSntdigshg |them, havingida (1D&MJtriéher eitupomiswsed
AA is netabollzed 20 in - mammals mainly by two different pathways or -

enzyme 5 syackieity. mheugpresemlddmmm alse repjagescego a
prostagl andins and thro t he nost, si fi,cant _ bei ng PGE2 and -
AL er T] i AR ES e [Pe nRRaRAF At ipE BY ' . nave s RATRSRYIAS a1

~ Annal's of Qing é@iv{g $685Chs a1l A6 to%he ¢h3peut O net efygenase-

it produces
pept i de- | eukot and LTE[err]. AII of then1 : :are

al so involved in |nflannatory r§§0t| no wg»dngg;{ng most ezcosan01ds

10 7_prostagland1ns,g  leukotrienes - and related compounds
derive *f:om.'a ‘fatty = acid having = 20 cerbons and 4.
'unsaturations,_acalled'-arachidonic acid-'(AA),. which

fdndaﬁentallf'esterifieS'the hydroxyl at the 2~ poeition_

_ of the glycerol of the phosphollplds contalned in thel'

- 15 cell membranesd AA is released from : the phosphollpzd‘ 
| éontaining it by the actlon of a llpase, phospholzpase
Ag (PLAZ) ("CRC Handbook of Eicosanoids and Related

Lipids", .vol ‘11, EB4. .A.L.Willis,  CRS Press Inc;}'.

. Florida (1989)) After being released AA is metabolized_'

20 .1n mammals malnly by two different pathways or enzyme

' systems, ' Through .j_cyc;ooxygenase ' it produces 
.pidstaglaﬁdins 'and'~thromboxanes,. ‘the most significaht |
' being' PGEZ. and TxAz, whzch are dlrectly involved 1n
"1nflammat10n (Higgs et al. Annals of Cllnxcal Research
25]' 16, (1984)) _Through _llpoxygenase it .produces
1eukotr1enes, the _most important being 'LTB4; ‘and the
peptide-leukotrienes LTC,, LTD, and LTE,. All of them

are also ‘involved in inflammatory reactions, exhibiting

ukotrlenes t e nost 1 nportant being LTB[err and the =
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2 " chenptactic activities,” stinmulating the secretion .of

| ysosonic &RYUIES and playing an inmportant role in PCT/ERPTO8418t e
hypersensitivity reactions (Bailey and Casey, Ann. Rep.. Med. Chem,
17, 203 (1982)). Leukotriene LTB[err] 5 is a strong chenotactic
agent which pronotes the infiltrgtion of | eukocytes - and

their. subseq degr anul at Prog. Dr Res. .,
Sy St hpotact SR S ACELRL LAk, , | SELRRLARIRS. Tane:  Fesration oPf
have stron C on hi ,{Da nt € | . '
Nat ur e, 288%%%&&“(119&%’3&@5 c?iﬁgrﬁgl%ﬁﬁa ah E}n??ﬁ%tglngn E"c'fl' ¢ al rvvays
by infl armat | imme dialt e nhqpsrsensmnmmm |ma¢t/honm diBadlley fand ReasBysp. '
Dis., 126, 449 (1982 bei ng thus-involved in the pathogenesis of

bronchi al ast Wk cREBn| 9§r'oﬁ€’rﬁ"\ +rs, 1Bt 1 €P8i 41982 )k Leukptrigpe LTB,

Pept i de- | eukoty b i’
Popl1 - LeukeLtd TS 8Bt ' Uflhotiblc “aoBhE% wiion PHEGHEERY' One
J. Pharmacol ,;_rﬁ@ilf'zggtlon (d883)dedksptesi Nvahded RespTE gﬂﬁkamh‘?fy

di seases . such as atopic eczenma and psoriasis. On the other hand,
sever al effe(ﬂ&igraxﬁulapsqamdésladm reena@d . onPrhgrarug Resaudliﬂlas@ul ar

Shhogencer s ¥R Focthories SRR Fifsta oS, Sne obHEcind [ aoucen
O L oed DY Uve stronf' cbiiBtreBLL0an RN Idif Kiflal’ DUy %h?ﬁs len .

nmedi at ors 25 Pi one et al Res., 33, H521A (1 ese’
ef fect s,10 ogetdter \&lt.h t hNasureng cbaacactlia)ns qass8wEy, causingearthe
ti ssue caused by LTC err] and LTD[err]. suggest that t hese nedi ators
‘ni ght contri hRRE4ENGEHR c8Edi RIENAYSr DY ipfipmmasion ciand cHRGHSry

spasm heart cm’é@i‘ fsﬁgrom rtel%ral Oﬁgenﬁgﬁndfﬁ%%%qt%gngh%34éég

From what sai ove | hat He “contr _ _
PCT/ EP97/ 0148 (1982) }, being thus involved in3 the phtRogenelsdg Colf
activity of leukotrienes t hr ough - - conpounds’ _whi ch inhibit

their rel eas®rafichimt aapthne, ChTOﬂthbil'Pl'&m&?tSs' abberabat shanisis,
VL b EGRToE i  RER
extra_vasatlon caused - the increase of vascular
permeability (Camp et -al-., Br. J. Pharmacol., 80, 4_§7;
- (1883)) _énd are invdlir_ed ih_ some inflammatory .dis-eases
' such as atopic eczema 'and'psoria'sis. 'On the other hand,’
20 'several. ‘effects of' : peptide-le_ukotrienes on "'human.'
'cérdiova'scular system have been observed; they are
malnly 1nvolved in the pathogene51s of the 1schaem1c
'cardlopathy Thls ralatlonsth has been conflrmed by the:
_ fact that coronary arte_rles _c_:an produce these mediators
- 25 (#iohelli et al., J. Clin. Res., 33, 521A (1985)). These
'effects,' together with the .strong con-tractio'_ns' -observed
‘in heart tissue caﬁsed 'by LTC, and LTD,, .sug'gest that
| these mediators nght contribute to other cardmvascular
d:.sorders, such as’ coronary spasm, heart anaphylaxis,
30 . cerebral oedema and ‘endotoxic shock. | |

From what sald above it follows that the. control of .



cond| tions uch rfedi ators-are involved. . -
some comoundgyﬁgvé%%en descri bed t hat can be ‘consi deregﬁmﬁw

struct urally related to the =~ - conpounds of the’ present invention,
“havi ng noreover an 10 inhibitory action on |leukotrienes. .Toda "M
al . - ~ described NJ[4-o0x0-2-(I'H5- tetragol yl)-4H 1-benzopyran--

8-yl] - 4-(4- pheny| pyt 0x§1p$§§§8§ie 3R iy s Va}&ﬁ\{ﬂﬁ] rien the{"? égéf.P'

173,516) as strong leu ne ant agonr st's. ese Uetiva
have an ani de orcbhipeahtige ghouR 3ihhibit theidinst rigléedse asor 2 Aits@enize

between a l'ipophilic. nmoi ety and a carbocycle containing an -acid

noiety. Ththeivr effeksscomennaientsca obed ratipoagr @axpmoach to the

i nvention, besides ot her, functhnal rou s as bridge bet ween other
~lipophilic and pBFRVeRSieDi.eselimip RF éﬂ?ﬂeyeg§n®en°flrﬁ%§6e

such derivagives ot #ig Hﬁ&&ﬁ\[}gra or
- patent of a._g gfé? E &n%ﬂﬁ éihanémﬂh eri tlégé OM%’MO{P@. i
. present Inventloaoﬁhﬁzwlbhe agnawhdgh Guch Wedidti@lhs odfeé involved. )
bi oavail ability - thanks to their metabolic and/or 25 chem cal

st abi | i ty In thit e alyur ¢ o FPMey SOPPOUNGs chaye 19@1514@5@«6:211)“
and escri bed

qui nol i nyI met hoxgﬁgﬁgrﬁﬂrﬂ ng?hﬁwd%r?‘il-l-a? t%f*%‘i%\(‘ﬁ?}ly related to the .

4H 1- benzopyran aaﬂpbnﬁagerdfvathaesrte%@&ﬁof ifveHRLBR!, %Qanﬁfu{ﬁe&ab%@% an
ant agonl Sts. sai d - corrpounds are qul nol i ne deri.vati ves

cont ai ni nglOet hen.shlbuhowqt halct,mn [ @] 1eukotr1env® 97r8dasoM. et al.
PCT/ EP97/01418 descrlbed_ N-—[4—oxo-2 (1H—5 tetrazolyl) 45—1 benzopyran-'
8-yl]~4—(4-phenylbutoxy}benzamlde and "the derivatives
thereof (EP 173,516) as -strong leukotriene antagonists. .
All these derivétives' -h’éve. an amide or. thioamide group
15 in t;heir ‘structure a_s'- a2 bridge b.e'tween' a lipophilié
moiety and a carbocycle contalnlng an ,acid' moiety.
T_h_eréfore, the compounds dlsclosed i_n the present
invention, bésides other funct:.onal groups' as bridges
' betwéei; __ 61_:her lipophilic and polar moieties,'_ can have
20 amides as well, | J.n any case such d_erivatives being not
.' included within the general formula of the patent of
Toda e‘t'a.l. On_the other hénd, the derivatives of the
present invention show the advantage of a vei‘f high 6ral
_ bioavailability. ~ thanks- to ._ their metabolic and/or._
25 '-'_'chemcal stability. - o
on the other hand, Huang F. C. et al. (US 4977162
and us 5082849). ) descrlbed 4-oxo-T-{[3-(2-
th_inolinylmethoky_)phe’nyl]tneﬁhyioxy]—z— ( 1H—5—tetraz'o.lyl )-
4H—1—henzopyran' and the d'erivativ-e_s thereof és potent
30 leukotriene antagonists. All of said '_compounds 'ar_e

quinoline derivatives containing ethers, thioethers,



4 sul foxides, sulfones, -am des, ketones, vipylenes and :
am nes as bridges between the chromane heterocycle or equi valent wth
an acid fMWRY/MES and the quinoline- - containing | iRE¥ErY7I0E418

nmoi ety.. Therefore such conpounds - 5 differ fromthose of the present

i nvention in that they . contain a quinoline within their general
formul ae, which " heterocycle is:never present in the general fornula¢
and ~clainms of the present i nventi on.% ‘However, the
obtention ofsutfapddess smnlfonasgh amides|culkstonese aimydernes | @nd
activity ~and ,good __ oral .. bioavailahility is__still, an unresalved
problemin a2™if °sm?rﬁ)e*:’r6fig§ﬁt Rphwees hhe Ocﬁgw_ma e'.;b?%gﬁﬁfyfziﬁerﬂﬁ on
provi des a segifisvaieReVaki €OMENNGRcidatsimdiibd 418 the @RAURHITRY- oned
ant agoni stic action,  that show a. good 15 oral adsoprtion and are useful
in therapy.  cont8itTh@SURPoIHE IIHE et .ONTherefore dhehprosapaunds

1.nvention provides novel benzopyran derivatjves of general fornula I,
[err] 5 differ from those ‘'of the present inventjom in that they

| whereip: . . - Al X : r Qr | eRs, .qhouUp;
- B can be:  contain aaguéigg_ﬁ?%f ﬁ@ﬁet@%%#c?%ﬁg%g £B- R0 Y, Q&:;Q;rho
' heterocycle is never present in the general formulae and

claims of the’present invention. _

| Howevér, the obtention - of -comp§unds' with high
10 leukotriene antagonistic  activity _'ﬁnd good oral

bibaQailébility is still an unresolved problem in a

nﬁmbér'bf antagonists up to now. The present invention

provi_d,es' a series of rnovel compounds that exhibit the

above mentioned antagonistic action, that show a . good
15 | oral adsoprtion and are useful in therapy. o

DISCLOSURE OF THE JINVENTION

. The present - invention provides novel benzopyran

derivatives of general formula I,

| ®_(CH2)m—A_ (CHz)y—B—C

' wherein: | o
~ A is an oxygen or sulfur atom or a methylene group;
-~ B can be: |

- a) a benzofused heterocycle



[err] o woy\.})ﬂsggn - - Uis an-oxygen or sulfur ai,epmpg.,,ﬁas -

NR[ err] group, wherein R5[err] is hydrogen or
(Cerr]-Cerr])-alkyl, . the R[err] 10 group being optlonally
substituted by the o subst i t uent cont ai ni ng A when. sai d
substituent is L bound to the 1- ®osition of' the benzofused
het er ocycl e; . '~ ~Z-and Y ‘represent two .carbon atoms |inked
15 t oget her by a S|ngle bond or Qy a doubl e bond; : . - Tis
a single bond, a nethylene gr oup. or B <4 5 cnﬁbonyl group; and
wher ei n: ‘the substituent W igs bound to any one 20
of the possible 1-,'2-, 3- or 4- pOSIEI n* of ' benzof used
heterocycle -~ - the substitu contfdining C is bound to the 6-
or ' 7- position of the benzofused hetero 7 b) a phenyl group
257 s o 3 R T 8 | -6
30 - . wherein the substi t uent cont ai ni'ng Cis bound to . the -
phenyl group at the 3-, 4-"or 5- posi ti on; MD 97/ 34885

PCT/ EP97/ 01418 . . 6 .Cis a diradical
which represents ~ WheTreifiyhan B s a benzof used- heterocycle a
COONRT: LGSR hssq,praﬁmﬁrur sufle" dQm oEHRCRRD' Yhdup,
wher ein . i s hydrogen or _

. wherein R is hydrogen or -(Cl-c4)-alkyl ‘the RO
10 'g:oup ~ being optionally  substituted = by the

su_bs_ti_t_’uent containing A when said substituent is o

bound to the 1~ position of' the benzofused
heterocycle; o

-3 and'_Y'utep#esent ‘two carbon ”étoms' linked

15 . together bf a,single”bond or by a double bond}
-7 s a singlé ‘bond, a methylene group or a
.'carbonyl group; | o
and wherein: | _

-~ the substltuent contalnlng A is bound to any one

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

' benzofused heterocycle; | o .

~ the substituent contaxnlng c 'is bound to the 6~

or 7- 9051t10n of the benzofused heterocycle, '
b).a phenyl group
s _ .

30 ' wherein the substituent containing 'C is bound to

the phenyl group at the 3-, 4- or 5- position;



5 ; b) when B is a .phenyl group, a-Sqerr]NR[err] -CH[err]O

: CH=CH group, wherein R7 is hydrogen or nethyl;
5- t-et r azol wio $3f348§800R8 group, wherein R8is hydrogen g%r?spwol-ﬂt!
(derr]-g err]) al kyl or a phenyl al kyI group of less than 1 0 carbon
atons; 10 - Rl, R2, R3, R4 and are ‘i ndependent |y hydrogen, . «
. hal ogen, (Cl 4) - aI kyl., OCH['err] or - mand n are integers from

0-to 4. The  present |nvent|on | so rOVI des a process for - :
the preparatiog g ehdiraddicalewhish FPRFETEATves, as 15  wel | ,?s t he
therapeutic use thereof. NhekBY8eicle ,alasc-caiiies to-
the sol vates a). aﬂtﬁnth% 1§hz§r ﬁcﬁ??‘éﬁ?? eaccept able salts of the
- conpounds - of for@gﬁ-; | 288 Nﬁﬁ.Lth-Ld:Hiid)-y, -m-cgh-l t group, Wh %‘Eﬁ%’éent ed

" by formula Ia, : R2
‘000 [err] =~ . R7 is hym_&fgsm oe-[methyYls an al kali netal cation (e.g.
Na+, K[err]), or It represents the h m)tént mp?.al ka¢u e-earth
netal 30 = catidn (vehe;p 1321€a?+ 11 ?err a <ation derfvi ng

froman anine or ammonium salt_( Haﬁal ggmway&gen or methwd;97/ 34885
PC/ EP97/ 01418  —CH=CH- gro&p, Suer €1 di et hancﬂg:\mmnl um

triethanol amonj u ar W or —cwmﬁ)MranﬂhﬂFﬁH‘
The c 2# ;Hor a M

The conpounds’ mul a -can_have one or t §EC1egar bons -
in their stypméeden, é’heclpegéeﬁﬂkYé or |%\r%’rﬂ'f¥)]ha¥%pa§%§s$a F tﬁe

-pOSSIb|e st er eoi soner s
: than 10 carbon atoms;

10 - R, Rz, R3, R4 and R6 are independently hydrogen, |

halogen, (cl—c4)—alkyl, ~-0CH5 or -OH;
A and n are integers from 0 to 4. | |
| . The present 1nvent10n also provides a process . for
the preparat:.on of the novel benzopyran derivatives, as

15 well as the .therapeutic use thereof.

| '.l'he present 1nvent10n also relates ‘to the solva_t.e.s

and 'the pharmaceutlcally acceptable salts of t.he

comp'ounds ef, formula I and part:.cularly the salfts.

represented by formula Ia, -
@"(CHZ)W"A'-(CHZ)N—B c

25 M+.D

- 20

'Ia |
Nat, k*), or
whereln Mt 1s an alka11 metal cation (e.g. ,

it represents the half amount of an alkal:.ne-earth metal

"'36" cat:.on {e.g- 1/2 Caz“' 1/2 Mg2t), or a cationm der:..v:.ng

-from an am:me or ammon:rum salt {e. g. e_th.anolanunon:.l.um.,_



wel | as the ggr,/g&sghereof s Pfreferred corrpounds ar géitr@{}g%ﬁns'

wherein' Rl an are ~ hydrogen, fluorine or chlorine and

5-tetrazolyl or COOR8 group, wherein Rl err] iis hydrogen, nethyl,

et hyl "or 10 benzyl . Preferred corrpounds al so are those wher ein
Bis a: ‘benzof used . heterocycl e and Cig a -CO'NR7- or -CH=CH
group. - ed atin® e -
fornmula | vvhe rel né% Maﬁ&{ enyl _Eg;!gggaﬁgr% rii*iﬁ\? %rﬂﬁ@%&:éidcﬁc?me _
-CH2[ err] - iﬁﬂmé‘ﬁ{ﬂﬁmo@mp o ' Part i cul arly preferred are
t he corrpounds of formul a | . wherein Rerr] _is hydrogen or methyl, C

is a-CONRerr]- or The comppupfls RHUFOTHURA £ FaN| AAYger eNer OF 1mpge).

B 20  benzofused het le wh Y-Z 1S tup,carb
2t om 1 nked by SRR GoRARHORE (08 1 theXel GRHTRENS, " Bineny:

group and gis QMrﬁfszxgE:BHBrl%gr e 01 R he possrﬂW@'rQQ%&eoﬁrsoni&téWEs

or .can be substitute substituent containing A and
vvherel n the subwelliead e mixtures nthere&f.is bound to the 6-
position. of the . . - benzofused heterocycle_and the substlfuent

cont ai ni ng A i §4ﬁfbﬁﬁfﬁ% ¢ompqunds a epSQPFPoH‘t’tﬁrQ% endRd BSqare |
het er ocycl evvher &ydrﬁen” ﬂhgi’kﬁél %zpréﬁféﬁiﬂe Hd aﬁeﬁtshea C?”?QEPQ%%I?’O -

formula |

fluorine, chlor Id&e,cm&yér&xp,rrem@xeﬂﬁ rE is &yd@eiﬁ[xer r:iethyl, ethylV\Qr
97/ 34885 ~ PCI/EP97/ 01418

8 or10-CI—|:¢}¢n§ybup mand n are integers from1to'2, Bis
benzof used heterocy

| i nked by a single bf#ﬁf%?r%e‘goﬁm“@c’ﬁf}ﬂrepressoeng‘zs'e tﬁ%’f%l“ﬁ?’ég% %noaé OQB

net hyl ene group Bﬁ}ﬁz&fﬁée@“h%iiﬂéayclé arid 0@ p8d avhegeigr?hbe o&UbSCHEBﬁﬂt
containing Cis bound 6- position of the benzofused -

: heterocycl e andgrdop. substltuent containing Ais bound to the 2--

positi.on of t he benzof used heter oczcl e accordi ng to the nurrberl ng
described above. 10 Further pRrefegraf yCOmBPURAs] 3reo eS¢ noicoApBARA

of ‘15 formula I wherein B .is a phenyl group: and C is a
~ “CH=CH-, -cnzo- or -SO,NR7- group. o
Partrcularly preferred are the compounds of formula
I wherein R3 is hydrogen or methyl, C is a -CO-NR'- or
QCH=CH-'group, m and n are integers from 1 to 2, B is a’
20 = benzofused heterocycle ﬁherein Y-2 represents two carbon
atoms linked by a double bond, T is 'a singie bond or a
.carbOnyl group and U is a NRS group, .wherein 85 is
hydrogen or methyl ‘or can be substituted by the .
subétituénr..oontaining A and whereln the substltuent
25 containing € is ~bound to the 6- position of. the
- benzofused heterocycle and the substituent containihg A
" is. bound ro ‘the 1- or 2- 'positi.on of the benzofused
heterocycle.- _ _ o |
Partlcularly' preferred also ~are the compounds of
30 formula I wherern R3 is -hydrogen,' R4 _is_ hydrogen,

fluorine, chlorine, methyl or methoxide, C is a —CONR7-—



general formula |- wherein C is a -CH=CH, -CHerr]O or -
-SJerr]NRlerr]- - group, nis 0, mis an |nteger from3 to 5 and Bis

‘a phenyl grw W348%hi ch the substituents containi ng A é’ﬁ&’%’é[ﬁ’b"s >
~linked to the phenyl group at the respective 15 ' relative para position.
Most  preferred conpounds of formula I 'of _the_ ' present invention

are the follow ng ones:

- 8-f2-(benzyl oxgmat hyl chromane- 6 caré)oxanq do]]. - OX0- 4H '
1-benzopyran-9F caFBGEYri §TRUPH; Mo @nd (g [are integers from 1 to 2, B is

~ 4-0x0-2-(1H 55 e%éﬁ§8£¥§364kh;tE?BE%?%Eanw%dyehn? Y-Z represents " two
: (benzy#exynet r omane- 6- car boxa

8-[2-(3- phenyd:arbanl )acbmenntlnkadcwbm(arﬁz@h Iband- ét-‘ra double bond T
-benzopyr an- 2- car.boxyl‘i ¢ "aci d, o
- N-[4- oxo- 2- (| #B5at 8ingisl 9PFd4Iquﬂb@!¢ztd’d§ﬂr%ﬂﬁ eglgnup oangd- U 25 an oxygen

h I | 6- b d
BT BBy LABRRT naRay oIS sppst atuest £optpining C is bound

4H- 1- benzopyrgg- @ngaébo 3'&%1@% f the benzofused hete 1 d th
' 8-(2-benzyl oxymet hyl - E di hydr obenzof Ur an- b- car boxam - ¥ e an e

~do) - 4- oxo- 4F+&ubsnszynancbnmaﬂmmng|k:35|®ounﬁ)to the 2- position of

- N-4- oxo- 2- (1FF5 t razoiév%%4gkl benzo ran 8- %#1

" benzyl oxymet hi# ?B?E?Eﬁc ca?% ’EI% to the W/’-I!WBS
- PCT/ EP97/ 01418 ccribed . 8 [2-

- (13- phenylpropy?? Elgeg ﬁbgrobenzofuran 5- carboxan1-

do] - 4- ox@- 4H- 1- benzeﬁyieniarmrt;m@ienmldalso are the compounds of
N-[ 4- oxo-2- (| H5-tetrazol yl ) -4H 1-benzopyran-8-yl]-2-(3- :
 phenyl propyl)generalhydpawﬁéofhravrh@t%hmngade@ -%H—CH- -CHp0- or

- 8-(2-benzyl thig - hydr.qb |
doy - 4- oxor 4H 10aNBup S5RUE: B By 1 &b akfaan HEAHEE from 3 to 5 ama

8- 2- (4- 1 uorgbggzy Qh)éﬁgllhbkbu% &:ﬂldwﬂmbeﬂaoéubeﬂzéuents containing
~ car boxani do] - 4- oxo- 4H 1 enzopyran- 2- carboxyl i c acid;

~ N-[4-0x0-2- ( 1A candt €aapeyljinked] tivethepyphensl ygxoup atothe respectlve.
r(4 flugigbenryefg nEcha}a bgs khxd(obenzofuran 5-car- . boxam de;

o

ive
Most. preferred compounds of . formula I of the
present 1nvent1on are the followlng ones - '
-8—[2—(benzyloxymethy1)chromane-s—carboxamzdo] 4—oxo—4HL-
1- benzopyran—z-carboxyllc acid; |
20 N~[4¥oxo42‘(1HL5'tetrazolyl)-4HL 4benzopyran¥6¥y1]-2-
'(benzyloxymethyl)chromane—s-carboxamlde,
8-[2- (3—pheny1propyl)chromane-6 carboxamldo] 4-oxo-4HL1—
benzopyran—z-carboxyllc acld, o - '
N-[4- oxo—2 (1HL5-tetrazolyl)—4HL1 benzopyran-&-yl] 2-(3-
25 phenylpropyl)chromane-S—carboxamlde, |
8-[2- (benzyloxymethyl)benzofuran-s cerboxamido]—4-oxo-
4H-1~ benzopyran-z-carboxylxc acid; -
8—(2—benzyloxymethyl -2, 3-d1hydrobenzofuran-5-carboxaml-
_ do})- 4—oxo—4HL15benzopyran-2—carbexyllc acid;
.30 | 'N—t44ex052-(13¥S-tetrazoiy1)é4HL1-benzopfran-8-?1]-2-'

.benzyloxymeth?l-z,3-dihydrobehzofuran—5—Carb0xamide;_'



[7 chl oro-2 ﬂ@ glpropyl) 2, 3- di hydr obenzof ur an- 5- p '*18 .
car boxam dol - Yéo;%o H-l benzopyran 2-carboxylic acid;. S _C-T’EP”.’D_“ o

8- [ 2-( 3- phenyl propyl ) - 2 3-di hydr obenzof ur an- 5- car boxam - 15
do] - 6- f | uor o- 4- oxo- 4H 1- benzopyr an- 2- carboxylic acid; :
8- (4-chl oro-2-(3- phenylpropyl) 2,-3-di hydr ob8nzof ur an- 5- _
car boxami do] - 4- @244 dpyﬂ)emrDedyhydrabedZOfuran-5-carboxam1—_

'8-[6-chl oro- 2- (3 phenylpro | y-2, 3-di hydr obenzof ur an- 5-
car boxani do] - 4- éed- Qﬂﬁ%dmﬁﬁﬂiqpIﬁ#%ﬁ&ycaﬁbaEYa102G°1d

B?Eﬁyf’ﬁﬁtil §| A t[%qua"fﬁ%y M%%é%%%vf? §hlplnblpyran-a-y11-2-(3-
8-[[4-(4- phenyl@ﬂéﬁ99ﬂ¥§?9ﬂYﬂﬁﬂindeQQrébéﬁﬁofﬁ&&nbsﬂcarboxam1de, |

zopyr an- 2- car boxyl i ¢ aci -
8-[[4-(4- pBEnyImﬂuzqaqﬂnymﬂﬂrnﬂéthwdfﬂn39@1Hydrobéﬂzbfuraﬁ-5-carboxam1-'
“benzopyr an- 2- carboxyllc acid; E) .
:2-[ 4- (4-phenyl m@%ﬁﬁj@%@ménﬂoﬁarhwﬂm acid; -

1- benzopyr an- 2- Vi i _R_
51 (E 0 (B R sAT A TR PP 1) 32 352 by drobenzoturan-5
(5-1H-tetrazol ylchrpstah i F-oP%ss 4 B0L-benzopyran-2-carboxylic acid;
8-((E)-2-[4-[4-(4-fluorophenyl) butoxy] phenyl]ethen-1 -

| ] - 4- oxo- 4|+1 BerlAopmcar2A mm@mnuqbvﬁ) 4H-1-benzoppran-84+33-2
CT/ EP97/ Q141 :
5 o5, BhTS. (& TR 7 ,afﬂynvézobenzofuran-s-car-_

4- 0X0- 2- (5 lplgs f&ﬁ onI) 4H 1- benzopyr an; o
E) - 2- [.4- (4- phényl but’oxy) - 2- f I uor ophenyl ] et hen-1-yl ] - '
4H1- benz63{@%@h&61§4zﬁﬁa4phenylbroﬁ?l) -2, 3—d1hydrobenzofuran—5~
2-[2- (4" -quorobenzonxynEth |)-2, 3- dlhydroben-

/
(
] -

(
X0-
E _
ﬁr?am 5-yl]et F@ﬁbPJ‘ﬁm ifdht-Ax aepyranrBosarboxyliq acifyiq;
E)-2-[2- (4 -fI 3
<(31n)5 yl[] e§ hen ?@ﬂ%%{%ﬁ a‘}Eﬂl’gg?E’ﬁEﬁ?égu’IBn‘ .ggﬁ?gffyarmé"n- '
( .
(

E) 2-h4-[ 4- G@iGWJQIﬁHKHHUQdXBJEQH1¢Eﬁﬁk&B?ﬁ&ﬁ~2~carboxy11c acid;
- 0X0-2-(5-1 Htetrazol yl)-4H 1-benzopyr an,;

) 2-[4-[4- @¢hﬁaqhﬂqﬂQa%ﬁQinnhgqq*ﬂmggy}étaea-dlhydrobenzofuran—5-'

carboxamldo] -4-oxo-4H~-1- ~-benzopyran-2- carboxyllc acid;

y
P
8-
y
8-
4-
8-
y4
8-
fu
8-
yl

8-

[
I
[
o}
[
of.
[
r
[
]
|

*_8~[6—chloro~2—(3—phenxlpropyl) 2,3~ dlhydrobenzofuranss—-
-carboxamido]-4~oxo—4ﬂhl—benzopyrén—24carboxylié.acid;
20 N—[4—oxo-2 (1H=5 tetrazolyl) -4H-1- benzopyran—s-yll 1-(4-
| -phenylbutyl) 3-methy11ndole—5 carboxamlde,
| 8-[[4- (4-phenylbutoxy)phenyl]methyloxy] -4~ ox6—4HL1;bene
| zopyran—z-carboxyllc acid; | | : ,
8-[[4- (4—phenylbutoxy)phenyl]sulfonylamlnol 4—oxo 4HL1-
25 'benzopyran—z—carboxyllc acid;
| 8- [(E) 2- [4 (4—phenylbutoxy)phenyl]ethen-l yl]-4 oxo- -4 K-~
1- benzopyran-z—carboxyllc ac1d ' '
18-[(3) 2- [4-(4-phenylbutoxy)phenyl]ethen—l yl]-4-oxo-2—
: (5-1ELtetrazolyl) ~4H-1~-benzopyran; , _ ' _h'
30 8-((B)-2- [4 [4- (4~ fluorophenyl)butoxy]phenyl]ethen-l—

'¥y1l]- 4-oxo—4ﬁ?1—benzopyran-2-carbox711c acld,



yl ] - 4- oxo- 2- ( 5- IFFfetrazofyI)-4k#1-benzopyran; 15 .,

[(E)-2-] bé t hoxyphenyl ) but oxy] phenyl ] et hen- 1- :
| ]-4- oxo- gw 7%&{'}; razol'yl )-4H- 1-benzopyran; : __PC!‘IEPB7/01418
[(B)-2-[4-[4-[4-(iso- propyl ) phenyl ] but oxy] phenyl ] - ' '

t hen-1-yl]-4-0xo- 2- (5- 1H-tetrazol yl ) - 4H 1- benzopyr an;
[(E)-2-[4-[4-]4- (tert butyl)phenyl]butgﬁy]phenyl] 20
th
[

(eE) 12yl[]4- 4?&% n{ﬁ %%%fb%ﬁf‘ﬁ Izgnyﬁ?épﬁﬁequlethen-l—
X0- 2- ( 5- &m—LaubﬁaﬂzA054mﬂ4téxﬁﬁzumyzww4au1 -benzopyran;

E)-2-[4-14-(4- fIuorophenyl)propyloxnghen | ] et hen- 1-
4- ox0- 2- 8511 -1l 4tphepylb 22f Xuoggphenyl]ethen-l—yl]—

E) C))2(0[3 4- %?1; @ B‘af&he%‘)ﬁ o%l oxm gheﬁxl ] et hgn 1-

0

¢

(

I(E) é-[4- }g%)rm‘{__ azoep?j} YJ%@Vh}ft)hﬁnti dlhydroben-
(

e

\

8-
y
8-
e
8-
e
8-
- 4-
8-
yl]
8-
y
8-
1-
8-
e
8-

] - 4- oxo- 2- IH-te enzopyr an,

E) - 2- [ 4- hefhéah<§}ﬂr1nnneq#mygmJ1x<nw¢£my4phse;hbpysan-z-carbo-
n-1-yl)-4-0xo0-2-(5-1 Htetrazol yl)-4H 1- benzopyran;

(E)-2-[4- Fllﬁ$WEQ&qhbutyl)phenyl]propyloxy]phenyl]. WO 97/ 34885

PCT/ EP97/ 01418 Crar. - 0X0- 2- (
5-1Htetrazo yl[)( E4?H-21 [ben(zopyfrlélr? robenzylox\;\e?%ﬂg t%éscgigg&ﬁ“’% g :
esters descrEB&QdJSJ¥¥?ethenilﬁ¥mﬂiiioxo-2 (5-150€60rdEBTYL)- th1present
invention, the conpounds - 5. of general formula | are obtained through -

‘one . 010t he benzopiyglanowi ng processes: - a) when in genera
formila 1 R irg gy 99 ¥4) s RmioroskdiH /¥ EORIYRG D1 1 gERER2L T o7 Ul @
o .71]—4-ox6—2-f5-1H=£etrazolylj—éHLl—benzopyran; : |

| 8-[(ﬁ)-z-[4—[4¥(4-¢ethylpheny1)but@xy]phenyl]ethen¥1—'
© y11-4-oxo-2-(5-1K-tetrazolyl)-4H-1-benzopyran;
- 15 8- [(B)- 2-[4 [4- (4-methoxypheny1)butoxy]phenyl]ethen-l-

[
I1-
[
Y
[
th
[

Yll-4- oxo—2 (5—1HLtetrazoly1)—4HL1—benzopyran, _

8-[(E)-2-[4-14- [4-( iso-propyl)phenyllbutoxylphenyl]}-

ethen—l-yl]—4—ox9—24(5-1HLtett§?clyl)-4ﬂ%iebenzopyran;
.8-{(5)42-[44[4?[45(te:t—butyl)pﬁenyl]hutdxy]phenyl]-

20 etheﬁ;i-yi]L4~oxo—2¥(5—1HLtetraz61yl)-4551—benzopyran;'
'8-[(E)-ze[4-[45(4-chlotopheny1)proéyloxy]phenyl]ethenf1~
yl]-4~§xo-2f(5-1H=tetrazOIY1)-4H?I-ben;opyran;
8—[(E)-Z-{4—[45(4-f1uofophenyl)propyloxy)phenyl]ethen¥1-
yl]—4—oxo—2—(S—iﬂhtetrazolyl)-4H=1-benzopyran; |

25 8-[(E)-Z%[Z-[4-(4—methylphenyl)p:opyloky]phényl]éthen—l-
yl]—4-oxof2—(5—13Ltetrazblyl)54H=1—benzopyran; '
84[(E)-zé[4—[4;(4—methquphén?l)propyloxy]phenyl}ethen—

'.1-y1]-4—oxo-2f(5-1HLtetrazplyl)—4H=1-benzopyran;
8;[(3)-2 [4—[4'[4—(iso-propyl)phenyl]propyloxylphenyl]—
| 30 ethen-l-yl] ~4-0x0-2~ (5-1H-tetrazolyl)- 4HL1—benzopyran, |
8- [(E) 2-[4 [4 [4- (tert-butyl)phenyl]propyloxy]phenyl]-;'



[err] - \Aheuvomnmsas R2 .A',-"B, C m and n have the m/oins

nment i oned -neanrngs rs, reacted with a  connerc|aI conpound II
Terr] ¢ _ ' [”*HI”. wherein Rlerr] is the
residue Rlerr] wth the exceptlon - of hydrogen in the presence-of
a netal al koxi.de such as t'sodruntnethoxl%e ~or -ethoxide, in ‘a

sui tabl e organrethen-lﬂyﬂ}waﬂpxo<anﬂ5—kﬂktetEazolnh)u@&tédbenabpvhah, of
t he correspondin base et h et her, etr dr of ur an
i xt ur es. t her eof asaf"eeﬁt Adet QPur"e’%tﬂ?bﬂt’g‘:f %s t esgglbgg[ &% ]fé‘e

for a time betme 18 hours The resultln . conpound 1V,

VO 97/ 34885 gﬂaﬁpﬂg - pCT/ EP97/01418 o g
12 [err]- According to the present 1ﬂ¢ént10nLSthumcﬁmpﬁhﬂ®sa -
treatment with concentrated or diluted hydrochloric acid. in a

sui tabl e soBvent ogumwel h&esmuleo I mxeaskitained r shyoushurene @f the .
m.xtures thereof S . S
_ o follow;ng processes._ _ _

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

starting compound of;general formula II,

10 -
| HaC
s ax |
wherein R, ‘RZ, A, ﬁ,fjé, _m-'and-'n ‘have the above
nentiohed meanxngs,_ is 'réacfed'-with a commercial
compound III, - | |
20 | mn
- R%0—C—C—OR?
| | CIIX |
wherein R? is ‘the ':esidue RS with the excep;ion'-of
25 ;.'hydrogen/ in the-ﬁfesence of a_metal_alkox;da-such as
a sodium_'methqxide or .ethexide;n in a _eqitable otganicJ
solvent = such 'as-_jthé d conjugated alcohol = of the
j_corresﬁonding 'base,r ethyi_'ether;- tatrahydfofuran-IOr
;'mixtureS'ihe:edf,_at”adtemperature'ranging ftomeO'_tc'

30 85°C for a time between 3 and 18 hours. The resulting

' compoﬁnd]IV,



tenperature ranging from25[err]C to the solvent ref lux, for atine
between 1 and 24 hours, to obtain compound V, [err]

V. whi CNO®9aB#SSdes with |° wherein Dis COCR[err] or, V\helﬂ'CD/EPQWOIﬂS o
COCH in. formula |, - is converted into | renoving the group RO _
t hrough al kali hydrol ysis by treatnment mnth a . suitabl e base, such_
as lithium sodium or potassium.25 droxide, in aqueous. solution
in a suitable organic -sol vent suc s net hanol, ethanol or.
tetrahydrofuran, at- a tenperature ranglng betmeen Jerr]C and the
solvent reflux . for atinme from30 mn to 18 hours. B : b) when
in general formula | Dis the 5- tetrazolyl 30 ~grou rting conpound

of for mJI VI V\D 97/ 34885 _ =F7;§933%1418
13 aﬂ —A-— Ho)a—B —C . wherein Ri1,
(QHZ GHaln ooa

oA -B’ | _COOR?®
; HO
o o O
| v
is subjected to a treatment with concentrated or diluted
hydrochlbric acid in a'suitable solvent such as ethanol,
10 methanol, tetrahydrofuran or mixtures thereof, at a
. -tempereture_ranging_from 25°C to the solvent reflux, for
- a time between 1.and'24 hours, to obtain compound V,
15
| R°0OC
20 - v -
| " which coincides with I wherein D is COOR® or, when D is
COOH lin_ formula I, is conﬁerted' into I _removing the
group R9-throu§h a;kali hfdfolysis by t:eetment with a
suitable base, such as lithium[ sodium 'or potassium
."25 | hydroxlde, in adueous 'solutibn in a suitable organic

solvent such as methanol, ethanol or tetrahydrofuran, at
a temperature rang;ng'between 0°C and the solvent_:eflux_
for a time from 30.min'to 18 hours.

b) when ih'generaliformulé.l D is the 5-tetrazolyl

30 group, a starting compound of formula vt,



10 nentione GB? +] is reacted with sodium azi de in the - mmmse

of amld aci as ammoni um chl ori de or .~ - pyridini umhydrochloride,
in a suitable' solvent such as" N, N-di net hyI formanmi de, at a s
tenmperature rangi ng between. 25[err] and. sol vent refl ux, for -a tine
from1l to 24 hours,. 15 thereby obt ai ni ng 13e conpound VI I, '
[err] . .VI._I.25 “which coincides with | wherein DIS the
5-tetrazol vyl ‘group. . ' c) In an alternative process for the
pr epar ati on of R’ /X k rrpound of general formula | wherein Cpng
-CO-NR[ err] - st ti r}% orrpound VIIT, 30 '/ 34885
.PCT/ EP97/ 01418 ' -- "‘(CHz)n-—-&B-—-C
VI
5
o)
“NC
wherein Rl RZ, "A,' 'B, C, m .and n have the above
10 'mentloned meam.ngs, is reacted with sodium azide in the

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

15 thereby obtaining the compound VII,

20
_ _ . ) - VII _ _
25 which c.oinclide's with I wherein D is 'the 5-tetrazolyl

group. o
 ¢) In an alternative process for the preparation of

~a compound .of ge.n_eral_ formula I wherein_c is -CO-NR7-, a.

| s'tart'ing compound VIII, |

30 | | o



wherein Rerr], A B. mand n have the above nentigned meani ngs, iS .
reacted with a conpound I X, 0O 10 . '
[err] 15 WRSH78##5R( err] and R[err] have the above nentloned’q@d’mlﬁw’and
E can be equivatent to the group Din | or, when Din - formula | is
COOH, then E contains a sui tabl e carboxy- . protecting group, for

exanpl e a nethyl, et hyl or benzyl - ester. The reaction between VII1 ahd
I X is carried out 20 previously preparl the acid chloride of a '
.conmpound M1 by reactlon with an oxalyl chloride excess at a

t enper at ure .r angi ng bﬁt . O[err] and 80[err]C fora time from 30
mnutes to 1,5 hours S PN\egu | b B a corrpound I X~
in the presence of a b_a ase(%“‘ tri etgﬂ"gﬁl neB COUH .
4-di met hyl am nopyri di ne de=yri-dine, in a sui tabl e aprotic sol vent '
such as chl oroform methylene =~ chloride or N, N-dinethylformani de, at a .
t enper at ure ‘rangi ng between O[err] agg iO[err]C and for atinme from3
to 24 - 2 hours. The resulting conmpound ormula X, 30 WO

%/ 34885 wherein BRI, A, B, m and-ThER4¢@14%e above mentioned

meanlngs,- is reacted with a compound IX,

10

IXx

- 15~ where:m Rz and R’ have the above ment:.oned meanings and
E can be equlvalent to the group D in I or, when D in
formula I 1_s COOH, ‘then E contains a su:.tabl_e oa‘rhoxy-

| protecting group, for example a methyl, ethyl or benzirl_
ester. The react‘:Lon between VIII and IX is carried out
20 prev1ously‘ preparing . the ac1d chloride of a compound."
VIII by reactlon with' an oxalyl chloride excess at a'
temperature ranglng betwaen 50' and 80°C for a time from
30 m:.nut_es to 1,5 hours and subsequently reacting it
. with a compound IX in the presence of a base such as'
25 -tfiethylanline,_ 4-dimethylaminopyridine or.pyridine, in a
. suitable aprotic solvent such as chloroform, methylene
chloride or N,N-dimethylformamide, at a ti_emperature
ranging between 0* and 40°C and for a time from 3 to 24
‘hours. The resulting .-co_mpound of formula X, |

30



-[err] 5

E

| - _ _ ol : .s
coi nci des wﬁﬁﬁ°9paaﬁﬂereln C is . CCNR?- or "i's 10° converted PreY
wherein Cis -CONR[err]- by removi ng any - . COOHprotecting groups.

present in E,

thus, when Eis for - .- exanple a - methyl or ethyl ester,it-

can be renoved by = . alkali hydroly5|s asigescri bed above for the

preparation’

~of | wherein D=COH starting fromV. 15 . d) In a"

process for the preparat|on ‘of .a conpound: of general fornula | mherein

Cis -CHerr]O,
Xl wher ei n
neani ngs and X

aryl -sul fonate gr (@bl@)ned—Aw-t(Equ"—B—e@QN)aH
97/34885 : .- PCIT/EP97/ 01418 _ _
16 - [err] - ' Xl | wh . R[err} and
E have the above ment i oned rreanl ngs n | _ _ 0 o '
| g
: X : ' :
which _coincidos With' 1 wherein C is -CONR7;_ oi is
10 converted into I_wﬁeroinlc-is -CONR7- by removing any
CQOH?ptotecting'groups-present in E, thus, when E is for
oxample a methyl'oi-eth?l aster,_it can be removed by
~alkali hydrolys1s as descrlbed above for the preparatlon
_ .of I whereln D=COOH startlng from V. _
‘-15 @) In a process for the preparation of a compound
of general formula ‘I wherein C is -CH,0-, a starting
'_ compound of formula XI,
z.o -.(CHz)n.'s"’.A‘-"'(CHz)n._"'B-"'-CHZ"_'x
| | X1 -
" wherein R!, ‘A, B, m and n have the above mentioned
_meanings and X is'.37 chloiine' or broﬁine atom or an
25

a starting conpound of fornmula X, o Jerr]:
ey A, B, m and n have the above . nentloneﬁz
rine or bromne atomor an 25 /// or

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

compound XII,



the presence of a base such as a netal hydrpxide, 10' al koxi de
or carbonate in a suitable solvent "such as et hanol , met hanol
or N N-di WORAB manide at  a t erperat ure rangi ng PCT’EP"”"““
bet ween-25[err] and 80[err]C for atimefrom ~ 5 to 48 hours - The
resul ting conpound of formula X1, - ' [err] -
XL - which coincides wth | Wnere'% CH[err] O, .or is
converted into | wherein Cis -CHerr]0- By rem)V| ng any _
COOR- prot ecti ng groups . present in E thus, when E is for 25 exanple a

met hyl or -ethyl ester, it can be rermved bb al kali ‘hydrolysis as
descri bed above for. the preparati : off}f | wherein D=COCH starting from
V.. ) In a process of pﬁgg of -a conpound of general
formula | wherein Cis -_Sqerr]NR7 : ygen 30 or sulfur, a
starting conpound XV, WO H7/ 348B5 '

PCT/-EP97,01418 . ' ' [err]

ave & he above menti oned 10
is reacted -

XV wherein R[err] R['err], B,
meani ngs and A is an oxygen or sul furoeﬁt om

'_-_whereir.x. R2 and E have t_he " above mentioned .mean_ings, in

the presence of a base such as a metal h?droxide,

0 alkoxide or carbonate in a suitable solvent such as
ethanol . methanol .or N ﬁ'dimethylformamide ' at . a
temperature rang:Lng between-25° and 80°C for a time from

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

15 Rr

XN

(CH2)m—A=—(CHgz)y—B—CH20

20
XIII _
_which coincides with I wherein ¢ is -—CKZO—, or is
converted into I vrhereiri c _ie '-CHZO— by removi_ng' an?_
'COOH-pro.tecting groups "pres'e'nt. in"E, thus, when E is for
25  example a methyl or ethyl ester, it can be removed by
elkali hydrolysis as descrih_ed above for the preparetion
of I wherein D=COOH starting from V. . '
' e) In a process .of preparation of a compound of
general formula I whereln c is —SOZNR7- and A is oxygen |

30 . or sulfur, a startlng compound XIV



with a conpou [err] 15 XV X i
Rierr], X and%%(?st he above nentioned rreanr ngs. The relac |or;ﬁdlpls

betmeen XIV ‘and XV  is carried out previously preparing the salt"
of- XI'V by reaction with a .base suitable for the [err]- of the al cohol.
or thiol, such 20 as a netal_hydrrde -aj foxi de,” hydroxi de or carbonate
in . a suitable solvent - such as N N-dinethylformamde or
~tetrahydrofuran at a tenperature ranging between 25[err] and 8C{err]C
for atim from2 to 18 ~hours.  The resultrng = conmpound XVI,
" WD 97/ 34885 /01418

18 whi c.h coi nci des t..h.(b dreLeBn—QO Nfg :

oxygen or sulfur, or i's converte nto | Wherei -

-Sgerr]NRerr] - and Ais oxygen or sulfur by remoyTng\any COooH -

protectingggroups present in E thus, when E is exanpl e a.

nmet hyl or ethyl ester, it can be rennved by (i hydrolysis as

descri bed for the preparatron of | © wherein starting fromV.

f) The conpounds of general fornmula | wherein C i .-CSNR[err]- are

obtained starting from the conpounds of 10% fornmula | wherein Ais .
-CONR7- by treatnment with the . Lawesson' EF reactive in the '

-conditions ‘described ‘in - literature (Clausen K et al.

Tetrahedron, 19%3%1'33?» R2, R7,368D).E and n have the above mentioned

10 meanings -and A is an: oxygen or sulfur atom, is reacted

'w1th a compound xv,

15 o xv |
. wherein Rl;'xrand'm have the above menﬁioned meanings,
The reaction -between XIV and XV is carried out
. prev;ously preparing.the salt of XIV'by reaction with a
base suitable fpr'the Pk, of the alcohol or thiol, such
20 | as a.metal hyd:iée,'alkoxide,'hydrbxide or carbonate in
a suitable solvent such as N,N-dimethylformamide or
. tetrahydrofufan at a iemperature ranging between 25° and
l_ 80°C for a time from 2 to 18" hours. ~ The resuiting"_'
~ compound xvI, | o | o |
25 . o o s o ' _ Rg

(CHz) A—(CHzrn—B——SOzNR’

" ' XVI



Wien a specific salt of general fornula la is 15 desired, a
conpound | eated with a base or ion exchanger
this: purpogﬁyyﬁgggérding to the - usual chenical netﬁﬁggiéﬁaﬁﬁﬁ

for exanpl e, can be - treated wth sodium hydroxide or
trls(hydroxynef o thyl)methylamne in a suitable solvent such as
mxtures 20  of water-nethanol or- etha®l for a time from15 nmin to 2 -

~hours, at a WRTER' HeirfeidedOvitnbat WeR8rédn aNdist bgo,NR7- &REVANtis -
refl ux. - A starting conpound of formula VI 3n be obt ai ned

starting frouxygencourpomdlftm. ¢or ksl gonvertiedouginta he wzerelpr&tess

shown in schene 1.
PCT/EP97/01418S°2§E>97P§§89515 oxygen or sulfur by removinggany COOH-

Scherre 1" protecting groups present in E, thus, whdn®" &l is for
5 example a methyl_or'ethyl_eSter,_it can be removed by
| alkali hydrolys;s_as'described for the preparation of I. .
| wherein*D-COOH-starting'from v. | _ |
_ f) The compounds of general formula I whereln C is
—CSNR7 are obtained starting from the compounds of
10 formula I wherein A is .-CONR7- bY treatment with the
Lawesson's reactive in the conditione described in
literature -(Ciausen K. et al., Tétrahedron,liéal,_.37,
3635). | _ _ _ - _
" When a specific 'salt .of _general formula 1a ie _'
15 desired, a compound I can be. treated with a base or ion
exchangerf suited. for this purpose, according_ to the
usual chemical methods.- Thus, for example, I can be
treated with = sodium -'hydroxide or | tris(hydromees"
thyl)methylamlne in ‘a suitable solvent such as mixtures
20 of water-méthanol or ethanol for a time from 15 min to 2
hours, at a temperature ranglng between 25° and the
solvent reflux. _
'~ A starting compound of formula VI can be obtained
starting from a compound_ of formula V through the

25  process shown in scheme 1.



[err] _ o - XV :  PCT/EP97/01418

() WO 97/34885 Terr] CRlerr] _
- In th| s sequence, a. corrpound VI can be- obt ai ned by o dehydratlon of a-
carboxam de Xvil, for exarrpl e wth . 30  phosphorous  oxychl oride,
in - a solvent such as - N, N-di &8t hyl formani de, at a tenperature -
ranging between - . V\D 971 34885 Scheme 1 . ' _ -
PCT/ EP97/ 01418 - . - 20 O[err]
50[err]C, for atlmafrotho 24 hours (step 2). The _ )?geamde
XVIl . can be obtai e 'nonS|s of an- tqa%ter_v, ) | e, by
“treatnent with gaseoug ammo (CH2)m— A —dCHg)i G5 ch as
met hanol ,- -et hanol , __thtrahydrofuran or a mxture ther at a

'terrperature rangiMg Trom-30[err] to 25[err]C; for a ¥ime \om15
m nut es to§ 24 hours (step 1). A startingO conpgE O of
formula 1Ta, = i.e. of general forrrula Il wherel is
-CO-NR[err]-, can be : _ _ :
o ' R°00OC
v
(1)
10
'(CHg) _A—(CHz)n —=B-—C
15 _
HaN= Gy
o O
XVII
(2)
20
R‘ 7 | - - |
e \ -(CHz)m—A—(CHz)y —B —C
25
VI
-In thls sequence, a compound VI can be obtalned by -
dehydratlon of -a carb_oxamlde XVII, for example ‘with -
30  phosphorous oxychlorlde, in a solvent such as

N, N-—dlmethylformamlde, at a temperature rangmg between_ o



10  obtained, for éxarrpl e, by reaction of a compound VI I wth a
conpound

XVI -__II ' H%?"@‘ﬁaﬁ[ err] and R[err] have the above nentloné’(éTziépzf}zfohﬂg

20  following the same process as described  for the

preparatlon of corrpound X startl ng from VIIl and I X A startl ng
conmpound - for rrul a ‘Illb,-  i.e. general formul a V\/nerel n

prochse (C):m ? ggbs'sgﬁgm?g‘ ene&°m?:8\d' ?gzgggrs t(fs%%%glb tbﬁxe

PCT/ EP97/ 0141§arboxam1de XVII can. be obta?ﬁed by aminolysis of an
Schene 2 [err] 5 - - Jerr 10
XX . ester v, for example, by tz__'eatment with gaseous ammonia

in a suztable ~solvent such as methanol, ethanol,

5 tetrahydrofuran or a mlxture thereof, at a te’mpereture

. ranging from ~30° to 25°C, for a time from 15._m§.nutes to
_ 24 hours (step 1). | |

A startlng compound of formula IIa, - i.e. of

genera,‘l. for_mula bed 'whereln_ C is -Co-NrR7- , can be

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

with a compound XVIII,

15
XVIII
whereln R2 and R7 have the above mentioned meanxngs,' ]
20 following ‘the - same. process as descrlbed for the

‘preparation of compound X starting from VIII and IX.

A starting oompound- of fo_rmula. I1b, i.e. of
general formﬁla " II ‘wherein € is ~CH=CH-, can b'e
obtained, for example,- through‘ the process shown in

25  scheme 2.



[err] 20 ' S H[err]C o
Il b . _ vY10?‘H‘T"'gssequence .a starting corrpound XX can be "CS’EF?’?{ 08

f or exanple by Wttig reaction between a. ~conpound Xl X.and a* = - Co

conmmer ci al nethylphosphonlun1salt in 25 the presence of a suitableé base
such as butyl lithium - sodi um am de ‘or buthlun1b|s(tr|nethyI5|IyI)an1de'
in an - i nert solvent such as tetrahyg f ga? or ethyl -ether, at a

t enperature ranging between 0 and 25[err an or atinme from 45
-mnutes to 36 hours (step gy. A6 A conpound [1b can be obtained by

reaction of a  conpound - ? Ff? nd XX i the general
WD 97/ 34885 o CHz 7oA s~ CHO

22 conditions for the nress¥ion of insertion of olefins
catal yzed by pal l adium (0) .conplexes (Heck reaction). -+ Then, the
reaction begfween XX and XXI is carried out iKIX = the presence of
palladium (11) acetate .and triethylam ne "’ '5 in a suitable solvent _
such as acetonitrile, at ‘the tenperaturqEQf the solvent reflux and
for a tinme from10 to 48 hours (step 4). A starting
conpound of formula VilJa, i.e.. of neral formula WVIII

wherein B is a benzofRi het er ocycl 3

(CH2)m—A=—(CHg)a—B—CH=CH,

' XX
(4)
- T
15 | | ;1
| (CHz)_m_——-'A—_-'(Cl-:z)n—e —'—'c\\
C
NV,
20 - - - . HsC
o ) . IIb _ o _
In tn;i._s- seque'nce',_ a starti_ng_ compound XX can be
' obtained for example, by Wittig reaction between a._'f
_ compound XIX and a commerclal methylphosphonlum salt in
25 _tbe presence of a suztable base such as butyl llthlum,
sodium amide. or“llth;umrbls(trlmethylsllyl)amlde in an
inert'solvent such'as'tetrahydrofuran or ethyl etner; at
a temperature ranglng between 0°. and 25°C and for a time
"'from 45 minutes to 36 ‘hours (step 3) _'
30 A compound IIb can be obtained by reactlon of a

compound XX with a compound XXI in the general..



['err] 15 - wherein Rerr], Rlerr], Y-Zand T have the above

ment i oned nmeani ngs, U is an oxygen or sulfur atomand the - COOH
“group i s bodA%1388he benzene ring at the para position: ~ REVEREAMH: om .
~can -be obt ai ned, for exanple starting 20° froma compound XX

wherei n R3, R[err] T and n have -+ the above nentioned neanlngs
ande G is a hydrogen ~chl.ori ne, om ne: aton1or a group .
COOR[ err], wh £ r e u V. | ng
any one " EPRRRELER niPT o %?%céié%ét%eprﬁéfén?% HIB %P A
97/ 34885 - catalyzed by palladium (0) comBﬂkEEW(MB reaction).

23 [errf XXI'V [err] XXV

97/ 34885 Then, the reaction between XX angnx;b7131nggrled out in
: fhe_-presence_ of palladlum-(II) acetate ‘and trletpylamlne
| - 5 | in.-a. .suit.ablel solvent such as acetonitrile, at the
| lte‘mper_ature of th.e' sol\?ent reflux and for a time from 10

to 48 hours (step 4). | | | : | |
A -starting compound of forinula Viila, i.e. _of
general formula - VIII__ wherein - B is a 'benzo'fused

10 ~ heterocycle

.15,
wherein R3, RY, ¥Y-Z and T have the above mentioned
-meénings, U is an oxygen or sulfur atom and the -COOH
group is bdund to the benzene ririg at the para position
to the U atom, can be obtained, for é_xar_n'pie, starting
.20 from a compound XXII , wherein R3, R4, Y-z, T and n have

the above ﬁnentioned' méanings, and G - is a ‘hydrogen,
chloriné} bromine atom or .a .group COOR?, wherein _'Rg
" represents the groups defined above, following any one .

.of the synthetic processes represented in scheme 3.



o4 b@&{z% sequence a conmpound XXV with A = oxygen, pcm;pgwoms |
wherein R[err‘]v err], Rerr], T, Y-Z, G mand n represent the

'groups and t he val ues def i ned above and U is oxygen or sul fur; is
obt ai ned, for exanpl e, subjecting a conpound 5 XXI'l' to the action of a .
base: such as sodi um hydri de or . pot asggum hydride and subsequent!ly
reacting it with a - conpound XXV, gefgpRr @i al or eagjgy available

t hr ough sim h&r.rchem' cal grocesses wherein R err] yese t@e
groups defined abovg\ "amg”MRy” when A.is oxygen, a-10 EZ “ on _
chl orine atom or am al.ky aryla cnlfnna\;n - group sy} ble_ |

organi ¢ solvent su a{‘a : k\ssll met hy| f or mam
tetrahydr_o;“lba,g a R‘ t enper at ut’r angi n@ @e(ﬁblzh. OPerr] R
25[err] C, for ti fr’ﬁgt 3 to 24 hours (step 6). 15

conpound XXV wherein A gul fur can be obtained, - f.or exarrpFe by _
reacti on of a conpound , Wherein R3, R4, G and/n have the above .

onet hanesul f onat e
M group .(thiol),

nmenti oned neani ngs and’ Tf O r'epresent s the triflu
group,  with a corrpo d XR ein M is an

20 commerci al or easilpg)Nai | abl &>t hr Kt sl Ahdii)cal
. processes, in the presence of \a basd.su as pot assj hydr oxi de,
sodi um et hoxi de or sodi um et Qxi de, PB(W itable = sol vent such
as ethanol,  nethanol, i met hyl"'SUT 1 oxi d or :
‘N, N-di net hyl f or mami de, at a 25 t_errperaﬂ?re rangl ng of O[err] -
25[err]C, for atime from4 to - 24 hours G A
conpound XXV wherein A is a nethyl ene group |s I N t 4i ned by reaction
of a compound XXII1, Whﬁﬁe_ll \err] qu ny have the ‘above
~ nmentioned nmeani ngs, vvi_t 30 C nd M 4MyBr group, in
t he presence - of ca ' gﬁﬁaﬁ! ‘%O?cé' Bpper (1) galt ina
sui tabl e : WD 97/ 34895~ -
PCT/ EP97/ 01418 = - XXV 25 sol vent such as
ethyl ether or tetrahydrofuran, y : \ '
- | "when, G=H ~ when G=ClBr

o (1
3 ’ 1 .

R - e3 |
. CHO BT oAl |
%\TD/ when | _ Z\T _ l \ :cﬂ C
/ \ G = COOR® - ¢/ Y -

(CHz)n - (8) | '(CHz)n
. : . : : ')

| . Y-, - -
\Q_(CH».“—A- CHz)n/ U TRt

- VIIIa



tenperature between O[err]C and the solvent reflux and for a_ tinme

- from2 to 24 @iHged step 7). A compound XXIV with M 9?

obtai ned starting froma comercial -brom de 5 and rragne5| um: o 1ovv| ng
t he processes established for . the preparation of Gignard reagents.
A compound XXIIl is obtained starting from a - compound XXI'l Ry
reaction with trifluoronethanesul fonic 24 anhydride in the presence of
‘pyridine or triethytmmthes Hequence mal hydmpeusd| XXVdarith A tLnBRygewre
between -10[err] and 5[err]C and for atinme from4 to 24 hours
(step 5). wherein AR dRILI 1By c¥mZbe @bt ai rang spamemgeserm Xxe

with G equal totheg SOCI\? tep .t hrough al kal i : drolysis
as described fOrOYHR 5?§ EP% | o?li‘i?g d\ﬁ)ftlﬁ’elgo a%gcve an&dﬂ_izsrt a?¥¥%§nf¥5m V.
A conpound VI Ida @, besoBbehRadast afds ”Qx&ﬁrﬁiréXX\éubJectl‘ﬁ\“?erf' Boffpb®ind
hydrogen, subjecting it to the conditions h | snei er - Haack

reaction5 and&XIBubseghentdgtion of axibdiss ngucht bs - sodiun thydridel dehyde '

XXVI to the- 20 correspondi ng carboxylic acid by neans, for, exanple,
of - t he m#%g@ﬁﬁinﬁ%oﬂﬂ urﬁi-‘%ﬂﬂ“‘?%ﬁdhué'e&ﬁ%%dlby with a
reaction of h ro l.Qri

di et hyl f or ma &“P ‘jﬁ&*&o #ﬁmﬂ?%ﬁé%ﬁ% Igge é{gﬂ[\# avallable Pgﬁp?gPat ure

bet ween 25[errs]1ﬂmlazlo%emlc€1anﬂrbeés&etsl newhepBLA ﬁlS repr@sedts heues
(step 9) The treatment of = XXVI with chromumtrioxide in the

- presence of sgraups KLefdngdd above apderM iis, awheni tAblis oxvaem, Such
. as acet ne t erature between err] an 2b] err and for a
time fr g:romlne o %ﬁ‘g’-ﬁﬁ BRE™: 8%&%@%‘ m%‘ L?ﬁ patep

10). 30 ﬁnﬁp MPRHNG VEhh%aS@@ %f&aﬁ’fco‘%@'v@?ﬁ si@éhi % fhekene,
- XXV wherein GIS chiorine or brom ne by substitution of '
- N, N-dlmethylformamlde or tetrahydrofuran, at a

temperatu_te ranging between 0° and 25°C, for a time from
3 to 24 hours (steﬁ 6). | |

15 N A compound XXV wherein A is sulfur can be obtainmed, -
"for example, by reaction of a compound XXIII, wherein
R3, R4, G and n have the abbvé mentioned meanings and
T£O represehis 'the'tri'fluor.omethanesu'lfonate group, with
a compound XXIV wherein M is ‘an SH group (thiol),’

20 | commercial’ or e'.asily avai_;able thfough similar chemical
processes, in the presence of a base such aé potassium

hydroxide, sodium methoxide or sodium ethoxide, in a

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

_' 24 hours (step 7)
a ‘A compound XXV where:l.n A is. a methylene group is
obtained by reaction of a c_ompound XXIII, wherein R3,
R%, G and n have the above mentioned meanings, with a
30 compound XXIV where M is a MgBr group, 'in"'thé presence

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



WO 97/ 34885 o _— | PCTIEROT/O01418  permperiorars

26 ‘the hal ogem t h' anitrile gr_bup in the conditions of
Rosennund-von Braun  reaction ‘and = subsequent - .~ hydrolysis of. )
the nitrile group. to carboxylic acid. - Ther eby, a conpound XXVI |

is obtained by reaction off a 5 .compound X%V wherein Gis a chlorine or

bromine atom - goMidhr SARRETas(lothEyanitdfer | Br atefrhhdRr8furan, at a
hi gh-boi | i ng - solvent  such as N-nethyl pyrrolidinone, at a tenperature
rangi ng from 150 témp&ifwre |[k2twéen @°Ci mnd ntdma Saoelveldt refluwuand(fbepa -

11). Alternatively, a conpound XXVI| where A 1Q  is oxr{gi‘;\%gagxgﬁ HiSB M
c e t .

obt di ned reversi ftMhef TRt t0 4Ai BAUTS (sdedpd o dhamp |
Fi nal l'y, a-cormo_unegpg %%Vb#kgi%%g.bg%ggggége(}ggﬁ aét-'ébqnm%%&%ﬁgomqﬁe

~al kal i - hydrol presenc um or

hydroxi de gy a afdli hahésian,verd116wehg ahe epbobekseslestablished for
tetrahydrofuran or di oxane at ‘a tenperature between 25[err] —.and the
sol vent reflux fdhe preparfatioR ¢6 Gruigpard reagefitissp 12). A
starting conpound of fornul o

VIllb 25 i.e. of ge}ner%ﬂ"???\)/‘lp:‘r%?éx%‘f[ﬁ; mHesrelqptB"r%e%bﬁﬁiﬁ{:géé]d from a
heterocycle compound XXII by r&8ctisn WAtH trifiuoromethanesulfonic
| anhydride in the §reSence.6f pfridine.or.t:iéthylamine-
10 in methylene chloride, at a temperature between -10° and
25°C and fof a timeufromf4.to 24 hours (step 5). -
A compoﬁhd Viiia can_bé_obtained starting from XXV
with G-edual to the group COOR® (step 8) through alkali '
_ hydrolysis as_deScribed £6r the*preparatién of I with D
15 ='COOH.$tarting-from_V; | o
| A comﬁound'VIIia'can be obtained starting from XXV
wherein G is hydroéen,}subjecting it té the conditions
of  the Vilsmeier-Haack. reaction and . subsequently |
oxidizing the . résulting' aldehyde - XXVI to the
20 corresponding carboxylic acid b?_means, fof éxaﬁpie, of ;“
‘the Jones reagent. A'cpmﬁound XXVI1 ié thus obtained'by
reaction of XXV with phosphorous oxychloride in N,N—_'
dimethylformamide E:or"f N-methylforménilide" _at - a’
temperature between 25° and 100°C and for a time fﬁom 1

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

o " chromium trioxide in the presence of sulfuric acid and =~

water in a suitabie-"solvent. such as acetone at a
temperature between 0° and.ZS‘C_and for a iime from 4 to .'
| 24 hours'. allow§ to ob__ia_in' the compburid' ViIiIa (step 10):. : _.
30 A compound VIIIa can also be obtained 'star'ti_ng f;'ém'_.

XXV wherein G is chlorine or bromine by substitution of



)

WD 97/ 34885 - | . PCT/ EP97/ 01418

27 mherein Rerr], Rerr], Y-Z and T have the above nentioned-
meani ngs, W&“&ixygen or sul fur at om and the - COOH - @CAEPITRI4¥und
to the 7- position of the benzofused. - _heteroecycle, can be obtained
starting froma conpound .5 XXV, [err] 10 -

XXVl . wherei'n Gis a chlorine or b# n1ne at[err]n] follomﬁng t he
same synthetlc process that preparat|on
of Villa stdhqnBalegeh "’)b@‘ acld Jl"ﬁ‘& 95"“?5 in sFQﬁs C("I‘Bl

é\ongg[jgg“;‘& Tne e f OB AmICANdn CaFalif o,g% andstag&bggqaaa@a'

"HO (CH err]) tafadolysis of the nitrile group to X%h%boxylluheaeiﬂ R3,
R4, T, Y-Z and n have the above nentioned -25 .nmeanings, U is oxygen or
sul fur and G iTheredt ord néompound XN dhi 48 o&tt@r#pedt ougraskdont ahea

e S P R Sng, pv LS ELE T B RRE B R om
'K;e. - of, with copper (I) cyanlde. in a suitable high-boiling
|  solvent such as N—methylpyrrolidinOneg_at'a temperature
- ranging from 150° to_230’c,'for a time £from 2 to 18
hours (step 11)..Alternative1y, a compound XXVII where A
10 - is oxygen can bé obtained reversing the order'io which
‘steps 6 and 11 are carried out. Finélly, a compound
VIIIa can be obtained ‘starting from XXVII by ,olkali
hydrolysis in the presence of _SQdium or potassium .
hydroxide in a shitable solvent such as ethanol,
15 tetrahydfofuran or dioxane at a temperature between 25f
and the 'solv'ent' réflux for a time from 2 to 24 ‘hours
(step 12). | | |
A startlng compound of formula VIIIb

o . o \ -
Rt\< \‘ '
/ COOH

(CHZ)m"' A‘ (CHz) /U

| . vIIDb
25  i.e. of general formula VIIT.whe:ein B is a benzofused
| héte:ocycle _ o

30



30 general fWJ’W/ﬁsQQ II wher e B is a benzofused heteroclycl e PC!-‘/E#Q?WHs

97/ 34885 _ . PCT/EP97/ 01418
28 [err] vvherean|san|trogen ‘at om N-substituted W|th
the substituent containing A T is a single bond and Y-Z is

CH=CH, Rlerr], Rerr], Rerr};, A mand n hagy the above mentioned 10

meani ngs- and R| erﬁﬂetélﬁ &3 er g, 0 ecp] ) aghkyr aHavde the p%&id\ié)n u@cntloned |
the heterocycle, can be obtained, for exanple, follow ng - -

synthetic sequename&hmms;nt!scntmrren4 oxygen or sulfur. atomP@ﬂcEPﬁﬂbOl—d:D@H
WO 97/ 34885 ' ;.29

group is  bound _to the 7- position of the benzofused
' heterocycle, can be obtained starting from a compound

5 XXVIII,

3
\
2
/

| -R'_ 7 e | Y.
R A <0Hz)m—A-<CHz)

10 -
| XXVIII
whereln G is a chlorlne or bromine atém, f'ollo_win_g' the -
same synthetlc process ' as' that described for the
preparatlon of VIIIa startlng from - XXV accordmg to

15" _steps (11) and (12). o - | |
| A compound of formula XXVIII can ‘be obtained

. starting from a compound XXIX,

Ri_ R4
| N
20 o \;{ _ l _
Yy y
HO-'(CHz_),,/U G

| | XXIX
wherein R3, R%, T, Y-2Z and n have the above mentioned

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

bromine atom, through one of the synthetic processes'..'

| descrlbed above for the preparat:.on of xxv startlng from
'xxxx - _' o o
A startlng compound of formula VIIIc, i.e. of

30 general formula VIII where B is a benzo.fus.ed heteroc_ycle



Terr] - WD 97/ 34885

PCT/ EP97/ 01418 _ 30 PPy S
sequence -aWOASAS XXX can be obtalned by - esterlflcég¥on o#
- conmercial  compound XXX fol | owi ng - established synthetic processes
~ (step 13). Starting from . XXX, a conpound XXXII- can be obtained,
- (step 14) by 5. fornylation in the cmwggtlons usual ly deseri bed for the
Vi | snei er - Haack reactlon . A conpound XXXI'V can be obtalned by

'N—alkylatlon of

whereln ‘U is a nltrogen atom N-substituted with the
-substltuent contalnlng A, T is a single bond and Y-2 1s
cH=CH, R, R3, R4, A, m.and n have the above mentioned

-16' meanings and R3 is a (C,-C,)-alkyl at the 3- position of
fhe heterotycle, can be'ohtained, for example, following

the synthetic sequence shown in scheme 4.



a conmpound XXXI1.with a conpound XXXI ||, commercial or ePET/EP97/01418
aVailabfe~_tNW333H“&§inilar_chenical transfornma- 10 tions, wherein Qis"’

a good leaving group such as-a-" ~ ~ 'chlorine.or bromne atomor an-alkyl -
or ~aryl- sulfonate - group, in.-the presence of <a suitable base
such- as =~ pot assi umtert-butoxide, in 29suitable solvent such as.
N, N-di net hyl f ormanmi de, at a tenperature between 25 and 15 100[err]C, for
atime from2 to 24 hours (step 15).° _ A conmpound : XXXV wherein R3.
is nethyl is obtained by - reduction of the fornyl group of a conmpound
XXXV (step . 16). Said transformation can be carried- out, for
exanple, with sodi um-cyanoborchydride in the presence of 20 zinc iodide
in a suitable solvent, at-a .tenperature ‘between 25[err] and
90[err]C and for atime from1l to 18 h. A conpound XXXV -wherein

. Rerr]- is a ((err]-Cerr])-al kyl group - different from the

. methyl group can be obtained by .- - -Wttig reaction wth a

resulting olefin hydroggnol ysi s under hydrogen at nosphere Ih.the

sui tabl e . phosphoni ~salt 25 followed by reduction of the
presence QI agg;lladiunTCatalyst and in a suitable solvent (step

16) . & gq ound VI11cgcdn be obtained starting from Xgxv 30 _
(step 17) throughj{lk i hydrormgié-as.described for the ' Y&gparation
of I with D=COOH §tartfng faomV. | WO 97/ 34885 ' 1 _
PCT/ EP97/ 01418 { - - _ 31 . - A teAting
conpound of - fornulfa I4£d,”™ i.e. o f%rml a MII
~wherein B is al_bgnzofused ' o ,RE.
£ a g 2
O /3 \ . ] 4
| > L/ « H
— T \ £
(\ =/ 2
aul
o<
-
o
“a o °

XXXITI

(15)




[err] ~ wherein Uis a NR5 group, T |S a carbonyl group and Y-Z 10

is a CH=CH gr is hydrogen, RS is a (C[err]-(err])-alkyl - and
Rt, R2, X - ﬂ‘\v Sbﬁsﬁepresent the groups .and the: val ues dEFTHE8T0M4EDy e,
can be obtained for example, = . follow ng the synthetic sequence -
shown in. schenme 5. o o . . ' S .
PCT/EP97/ 01418 WD 97/ 34885 = - . ' 30 . S 32 .
WD 97/ 34885

.pCT/Ep97/01418 _ In this sequence a cF@pPPnd XXXI caqeﬁo]obtalned by
esterlfzcatlon of a commerc1al compound XXX follow1ng

establlshed synthetlc-processes (step 13). Starting from
XXXI, a compouod.XXXIIj cah be obtaiﬁed'(steo 14) by
5 formylation in- the conditions usually described for the
| 'Vllsmeler-Haack reactlon - ' |
| A compound 'XXXIV can be obtained by N—alkylatlon of
a compound XXXII with a compound_XXXIII, commercial or
easily -available through similar chemioal; transforma-
10_ tions, wherein Q is__a good 1leaving group such as a
chlorine or bromine atom or an alkylf or aryl- sulfonate
. group, in the presence of a suitable base ‘such as
potassium _?_#ert-butoxide',' in a suitable solvent such as
N,N-dimethylformamidé, at a temperature betweon 25°* and
- 15 .100'C, for a time from\2'£o 24 hours (step 15). | '
A compound XXXV wherein R3 is methyl is obtained by
reduction of-the formyl group of a compound XXXIV (step.
16). said transformétion can be carried out, for
oxample,'with sodium cyanoborohydride in ;he presence.off
20 zinc iodide in a suitable solvent, at a temperature
between 25° and 90°C and for a time from 1 to 18 h. A
compound XXXV whereln R3 is a (C;-C4)-alkyl group
'dlfferent from the methyl group can be obtained by
_ W1tt1g' reactlon- w1th- a- sultable phosphonium 'sal;
25  followed 'bf “reduction of the resultihg olefin by
| hydrogeholysis'uﬁder hydrogen atmosphere in the pfesence
of a palladium cétalyst_and in a.suitable solvent (step
16). R R "
) - A compound VIIIc'Can be obtainéd starting from xXxv
30 (step 17) through alkall hydroly51s as described for the
' preparation of I w1th D=COOH starting from V.
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- 34 Iwoth’gsséynt hetic sequence a corrpound XXXVL can- be PCT’E”ml“s -
‘obtained easily by reaction of -the comercial Meldrum - aC|d wth. §
'car bon sul fide followed.by-net hyI ation with - met hyl ~ iodide accordi ng
_ processes described in 5 - | |ter aturei A conmpound XXXVII1 is

ob a ned by reaction p crffrig piidrl  ®f Croghana  veagant XM | .of
pr epar ed ‘starting romt e cor respondl ng brom de follow ng t

processes estabjendedl fformulade VIfilepawhérein & is oagartrmmgﬁatéedn
conmpounds, according to_-the process 10 descri bed for the preparation

of XXV W th A—CHZGEGE@FY%G ] from XXI I (st ep 18). The reaction of
XXXVI 11 with ~conpound XXXI X ofk gpare the 4-quinol one XL
(step 19).. A conmpound XLI is obtai b'y N-al yRat i on of a conmpound XL

in the presgnce of a suitable bas

godi um-or potassium
hydride, in a suitable solvent su Rl—

di met.hyl f or mani de or

benzene, at a tenperature - . b t antl | OJ ERR].C and for a
time from4 to 24 hours (st - Blkali hydrolysis of a
conpound - XLI according to the roces§es descri bed above, for
20 exanple, ih the preparation of | ith D=COOH st arting - fromyV,
allows to prepare a conpound VIlId (step 21) . : A starting

conpound of formdher¥ihl @ is a M groupprr] is a carbonyl group and Y-Z
10  is a CH=CH group, .R3' is hydrogen, R_5.' is a (Cy-C4)-alkyl

“and. Rll, R2, X, m and n represent 'the groups and_ the

values defined. "ab_ove, can be obta_inea, fdr_'example, |

. following the syntietic sequence shown in scheme 5.



Ville 30 i.e. of general fornmula VIII wherein Bis a phenyl group-
a

substituted at any one of its free positions with R6 7 4885
PCT/.EP97/ OW&1B/34885 o 35 gr SGS’E\Q?’A%‘@;

“prepared starting froma conpound XLII . [err] _
XL comercial or easily avai | abl e through similar chenlcal -
processes, wherein R6 and n have the abg&e mentioned 10 - neanings - and”K
can be Gor a fornyl group (K=CHO, -followi ng one of the. synthetic
processes used for the preparation of VIila starting from XX
Specifically, when nis 0, a conpound VIlle can be: . prepayed follomnng
a two-step process. The first step 15 involves the reaction of a
compound XLI| wherein n=0 and 'k=COOR9, commercial or easily
~avai |l abl e starting'fronl simlar chem cal nethods, with a conmpound XXV
wherein M |n et he general conditipns of the oV t sunobu
reaction; i.e. byrea @5 XLIT (with n=0) with X@V 20 - (vth MeOH)
in the presence. of diet zodlcarboxylate ndvtrlphenyl dosphine
in a suitable solvent OSuc o tetrahydrofur n~at room tenperature
- and for a time from 24 to 72 hours Alternatively, the Ntsunobu
reactlon ' ' .9
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- can be repl aced %a W 1iamson 0 al kyl ation reaction, . 25 .smbjfmirmgw

compound XLI IWRiOFR430 and K=COOR9 to the -action of a base suc_h. as a
nmet'al hydroxi de or carbonate = and subsequently reacting Mth a
corpound XXIV wherein Mi's a chlorine or bromine atom or an al kyl -
. or aryl- sulfonate group in a suitabBd organic solvent such 30  -as
N, N- di met hyl f or mani de at a. tenperature between O[err] and 100[err]C
for atime from2 to 24 hours [n the second WD 97/ 34885
PCT/'EP97/ 01418 - : 36 . step, conpound
VIlle is obtained by hydrol ysis of the ester obtained in the :
preceding step, followng the process described for the preparation
of | with D=COOH :  starting fromV. 5 ‘The starting conmpounds XI

and XI X can be obt ai ned, for exanple, follow ng the synt hetl C.

processes shown in sch%rre 6. WD 97/ 34885 . _
PCT/ EP97/ 01418 37 ‘ o @]

| .(21)._. |

VIIId

- contiﬁUéd -
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38
igqugncg, e/zvmemﬁld XLI'Tl can be prepar ed by reduct|l(’)‘lf.l'fmgéf?’l’(ﬁ‘“8
bo;rgngnl ] alnl : nerIOgoI \e/éﬁ{rpl e, wth | | l'it'hi um al um ni um hydri de or
2 terrperat ire | o such asait hyl ether or tet rahydrof uran at

o In this synthet:.c ‘sequence a compound XXXVI can be
.obtalned easily by reaction of the commercial Meldrum '_
acid w1th carbon sulfide followed by methylatlon with

_ methyl ‘jodide according to ‘processes descr:.bed in
5 : literature. A compound XXXVIII is obta:.ned by reaction
of XXXVI. w1th a Grlgn_ard reagent XXXVII, prepared-
starting  from 'the. corresponding bromide following the
processes established for the pr_eparation - of

_ organomagnes:.um . compounds, 'according to the | process.

10 -descrlbed for the preparatlon of XXV with A—CHZ starting
from XXIII (step 18). The reaction of XXXVIII with
compound XXXIX allows . to prepare  the 4-qu1nolone XL
(step 19). A compound XLI is obtained by N—alkylatlon of
a compound XL in the presence of a sultable base such as

15 sodium or potassium hydride, in a -sultable_solvent such
as N, N—dlmethylformamlde or benzene, at a tempe'rature
between 0° and 100 C and for a tlme from 4 to 24 hours '
(step 20.) 'The alkali hydrolyszs of ~a compound
XLI accordlng to the processes d’escribed above_,_ for -

20 example, in the preparatzon of I with D=COOH starting
~from V, allows to prepare a compound VIIId (step 21)

A starting compound of formula VIIIe,

RS
= | . — COOH
(CHg)m— A— (CHg)q
_ VIile
30 i.e. of general formula VIII whereln B is a phenyl group

substltuted at any one of 1ts free posn'.lons with a RE



&

5 ranging fWwergraasa I | C to the sol vent reflux for a-tinme fror?crmry'//%ﬂlﬁ
24 hours (step 22). A conmpound Xl wherein Xis - ~alkyl- or aryl-

sul fonate group is prepared starting - froma. corrpound XLI Il by
reaction with an al kyl- or aryl- sulfonate chloride, for exarrpl e
nmesyl or tosyl .10 chloride, wusing pyri@d%e as the solvent: or -in’
the presengeoub 1 caat bel priepared &tantialy ef:smhvsrktomhnasxul _

chl ordf orm or dichloronethane at a tenperature between -20[ err] nd
25[err]r. atime from8 to 24 hours (step 23). A compound Xl X can be
obt ai.ned by oxidizing a conpound 15  XLIII f olg®wi ng chem cal processes
w dely described in literature, for_~ I e, byreactlon Wt h
pyri di ni um chl orochromate or with di oxide in an inert

sol vent such as dichl oronet hane at room t er te for catime from
2 to 24 hoSirs (step24). Alter 1_\/@4 '  conpound Xl X wherein Ais
oxygen can be obtained by 2)0n of a conmpound XLII w th K=CHO -
(formyl) with a ~ conpound XXI'V follow ng one .of the processes

descri bed for the preparation of VIII Iﬁltrarti ng frrom XLI| and

XXIV. 25 . A starting conpound of formil"a XLVII, i.e.  of

general forml acdhderbeadi Brf éssiPORYaitablee tHePagRdsimilar feHdmiddm

the synthetic process represented in schene 7. WD 97/ 34885
PCT/ EP97/ 01418 processes, wheregg Rfean]i n have the above me_ntioned

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

" following one of the_synthetlc processes used for the
'preparatiqn of'VIIIa starting from XXII.'

| SpeCifically,'when n is 0, a compound VIIIe can be
prepared.follewing a two-step procees. The first step

15 involves the reaction of a compound XLII wherein n=0 and
k=COOR?, commerEiel or easily available starting from
similar'chemical-methods, with a compound XXIV wherein M

is -0OH .1n the general conditions _of the Mitsunobu
reaction, i.e. by reactlon of XLII (with n=0) with XXIV"

20' (with M=OH) in the presence of diethyl azodicarboxylate
and triphenylphosphine.'inn a suitable solvent_ such as.
teﬁranydrofuran at room temperature and for a time from
24 to 72 hours. Al_tern‘a_ti?ely, _'th.e ‘Mitsunobu J:.l'eacstion____.___

. can be repleced_by a W&iliemson OQalkylation_reaction,

25 subjecﬁing a compound XLIf_with n=0 and K=COOR? to tne'

' 'ecnien of a beSe_sueh_as-a_metal hydroxide or carbonaie
and subsequently reacting' it with a.'cdmpound' XiiV'
wherein M is-a'éhiorine or bromine atom or an_alﬁyl~'or
.aryl- sulfonate group inla suitable organic-eolvent such_'

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

100°Cc, for a time- from 2 to 24 hours. Im the second



-
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.40 IS sequence a conpound XLV, wherein B and have
t he above r’?gﬂtgq’e‘%@a meani ngs, A is.an oxygen or sul f.ur 5%%”&““
"Rlerr]0 is a suitabl'e hydroxy- or thiol- - ‘protecting group, for
exanpl e, when B is a phenyl group 5 and n=Q R[err] can be a methyl .
group, is reacted with a conpound X\4g ! (step 25) in the conditions .

(descri bed for RpRRe 91198 s Nab%%.g&;@qb%rﬁgailbh&rsa@d Y/ lthye L0

obtain a conpouﬁ% XL conmpoun can reaction
of a conpolggteX \bpidined irpMeiedpriededitly step OV\Efilhwviﬂr@itm
wi th hydrochloric acid according - to the process descrlbed above for
t he prepar at i PrOCess descnmhg&|fgr themprepaxatign 96) I Wwhth H-CRPHge

of - the otectin royp Rlerr] in XLVI (step 27) gives conpound
XLVI 1. _\Wen Bgéirﬁ?ﬁﬂeﬁ§$m VOup, n=0 and Rerr] is a nethyl 15 . ‘group,

said trapsformati %ésseaieshﬁd cmgodd ext wnahxxx caPOb@N obktiallied de in
a solvent such as dichloronethane or ethyl ether at a tenperature
rangi ng from¢fdd[ exainfleo ifliodlowing r tiven synpaeiticr erowedses ashown fimom 4
to 24 hours ‘A starting conpound XLIV, when no connerC|aIIy 20
avai | abl e, dﬁﬁhe%% 6 obt ai ned starting from comerci al ‘conpounds
through simlar chenmical processes. For = = exanple, t he :
chl orosul fonyl group can be obtained by di splacing of the :
correspondi ng di azoni um salit with - sul fur dioxide gas according to
processes described in- 25 literature (Cornish E.J. et al.,  J. Pharm
"Phar mac. 1966, 18, 65). The. dlazonlun1 salt can be -obtained
startlng fromthe corresponding aromatic ami ne preparéed, - .when not
comercially available, starting from.the correspondi ng
carboxylic . acid through the Curtius 30 rearrangenent of the acyl
azi des according to processes . ‘described in literature (Canpiani G
et-al., J. Og. WO 97/ 34885 .

PCT/ EP97/ 01418 :



..

41 - Chemwolgg;i“s% 7665). . A startlng corrpound )ﬁﬁ-lt/mg-muxs B _

[‘err] 5.  °° e. .. of general formula XXII -with T=CHerr],
Y-Z= CH[err]CH[err] " U=oxygen, GLhydrogen and n=1, can be obtalned
starting front a commerci al ~ 2-hydroxyacet ophenone - accor di ng -
synthetic processes described in literaBfre. Thus, a conpound
XXlIla wth the hydroxynethyl group at the 2-.  position of the
di hydr obenzopyran ring can be prepared 15 according to the processes
descri bed, for exanple, by -~ Augstein J. et al., J. Med. Chem, 1968,
11, 844 and : Urban F.J. et al., J. Fbterocyctic Chem, 1991, 29, 431
A conmpound XXl la with the hydroxynethyl group at the 3- " position of
t he di hydrobenzopyran .ring can be prepared 20 . according to the process
descri bed, for . exanple, by : Okunmur a @% et al., Chem Pharm Bul
1974, 22, 331. A compound XXl la with thgyhydroxynmethyl group at the 44
position of the di hydrobenzopyran ring can bggprepared “according to
the process described, for exanple, Solladie G et al.
Synthesis, 1991, 569. A starting coq?ound'XXllbg [err]
WD 97/ 34885 3 o PCT/ EP97/ 01418
42 -1.e. of general formula XXII wtyr T=single bond,
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Y-Z=CHierr]CH err], G=COOR9, U=0 n=1 and with the hydr oxynet hyl

: group at the 2- position of the di hydrobenzofuran ring, &7%?99

- obtained swmO9T3g85 from a.suitable .commercial = '5- 4- hydroxy en’zio?lg

- acid ester following processes : i bed
: - W.ng )r. descrlbed in literat
(Eggler J.F. et -al., US 4703052) . A startlnguggnp0und'

| §X|Z| (C::H[er(ra] Cl(gl{ egrgeneral fornul a XXI 1380t h T=si ngl e bond,
oroup at the 3. r] g i Itgﬁsorse(Huer*lé:e a 18ompBukda Xt MiX rbéﬂlebéymw
C the di hydr obenzofuran ring, can -be

- obtained | §6LE Pgna
; nad 6Pnpaurcbndlnd tWIthe &AM oAFW
~netal hydri de suc -as sodi um borohydride, in a solyvent oreXampd ey e

net hanol , et hagehiam hamawamofmrcbmld? nOF hPorane lﬂ'fe%%né’@erlif %%q"aé‘t

catalytlc anount of = water,

and the sol veauchefsyxe ¥l aether Ofi rﬁaetf r#cg to ZﬁL%Pgt(step&%t)qmd c

XML err
“can be prepﬁ?galnﬁolflrom 25°c to t¥!ls®12%ent reflux £orrpaurtd.meXLf\an£ ]

| OW ng : processes described in lit
 EA-et al, % to 24 MpSur€he(ster92@).29 sompound XI Whereid o tel%"oy'e

corrpound XXI | .
: ~alkyl- or aryl- sulfonate group - is prepared starting
. from a compound _XLIII by reaction with an  alkyl- or.
: aryl- sulfonate ch‘loride, _f'or example mesyl or tosf_l
10  chloride, using pyridine' as the solvent, or . in the
pr-esem':e of triethylamine in a suitable solvent such as
chloroform or dichloromethane - at a temperature between
-20° and 25°C for a time from 8 to 24"hours' (step 23)}. A
compound XIX can be obt_ained by oxidizino a . .compound
15 E XLIII followingmchemical proces‘ses widely described in
literature, for example, by reaction.with pyridinium
chlorochromate or with manganese dioxide in an inert
' 'solvent such as dichloromethane at room temperature for
a time from 2 to 24 hours (step - 24). Alternatively, a’
20 - compound X1x where:.n A is oxygen can be obtained by
reactlon of a compound XLII with K=CHO ('formy-l) with a
compound XXIV following onme of the processes d_escribed
for the preparatlon of VIIIe starting from XLII'and
XXIV. -
25 _ A start:.ng compound of formula XLVII, i.e. of
general formula XIV wherein E is —COOR9 can be prepared :

follow:Lng the synthetlc process represented in scheme 7.



WD 97/.34885 - | . PCT/EP97/ 01418 PCT/EPY7/01418

43 . [err]‘%”’:"‘885 o oXXid - el of
"general - - formula "XXtI with T S|ngle bond " Y-Z=CH=CH,” G=Br or .G,
U=0 and n=1, .can be obtai ned accordlng to processes described in

. literature or 10 . through sinmilar transfor®®&tions of products descrlbed in’
literature. Thereby a conpound XXI'ld wth t he - :
hydr oxynet hyl group at the 2- position of the. benzofuran ring can be

. obtained, for exanple, according to. the process:descri bed by Dann 0.
et al., Liebigs Ann. Chem, 15 1982, 1836. A conpound XXIld with the .
hydr.oxynet hyl - group at the 3- position of the benzofuran ring can be
- obtai ned according to the conditions described at step ' 28, by
reduction of a suitable benzofuran-3-carboxylic acid ester,
obtainable in its turn ‘according to 20 processes described in
literature (Mustafa A, Chem - ‘Het erocycl . Conpd. ., _ :

Wei ssberger-Tayl or Eds., Jojgy Wley & Sons, N. Y., 1974, vol. 29,

- 114-117). "~ e The starting conpounds XXIX can be obtained
according to one of  progesses descri bed above for 25 the preparation
of the "conpounds: tatgyng from comercial or easily
avai | abl e conpoundsjit hr ough  si #1 ar - _synthetic methods. A
starting compound | in R7 is hydrogen can = be prepared, for
exanpl e, according t he ggnthetic. 30 procegs represented in schene
g . _ _ _ ; _
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97/ 34885 . [err] WO .
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. wo

| ?gl I | WM ng from a conpound XLIX, easily avai IPa(f)II‘,%”—”o“ls o
owing a synthetic process described in literature - - (JP 03095144,

1991); wherein R2 represents the grou '
brom ne or ohlorinc afom s ; g ps - defi ned. above and ‘Wcan be.a

with a conpound ~conpoudd L can be prepared by reaction -

: hLE' Sike ,29Q cbiipotf@ XILAWi twisrsein .
e o it ke o o,
i MRBOR erftoronedl nings, ‘an OXY or
~the presence of catalytic angynts g}me@lo% r e aeRd

in -a sui tablmlﬁotvaﬁomuénd e& is apnsydk ng#ﬁg% ot tqmﬁ(;oal

te at a
R A s, AL 4L oty g
by .1g ' ydro%‘%?la{l orfhleiﬁli?lhte:ra%r e]?egggmgﬁmga]}aal mﬁgﬁ:unﬁa%f]:éﬁégwmkarml ©
. compound XVIII (step 25) in the conditions descri ed for
the preparatlon of IIa starting from VIII and XVIII, to_
obtain a compound XLV. A compound XLVI can be obtained
by ‘reaction ‘of a compound XLV with a compound III
'-10 followed by treatment wirh-hydrochloric acid@ according
to the'process_described above for the preparation of V
startlng from II (step 26). The cleavage of the
protect1ng group R1° in XLVI (step 27) glves ‘compound
XLVII. When B is a phenyl group, n=0 and R1° is a methyl-
18 . group, said transformation is effected by treatment with
| boron tribromide in a solvent such as dzchloromethane or-
ethyl ether at a temperature ranglng from -40°C to the
room temperature and for a time from 4 to 24 hours. _
. A starting compound XLIV, when o commerclally”
.20 . available,’ can bem'obtained “starting from commercial
:compounds through similar chemical processes. For
example, the chlorosulfonyl group can be obtained by
.dlsplac1ng' of the correspondlng diazonium salt with
sulfur dioxide gas accordlng to processes descr;bed in
| 25 literature (Cornish_ E.J. et al., J. Pharm. Pharmac.,
1966, 18, 65). The diaZonium salt 'can be obtained
starting from the correspondlng aromatlc amine. prepared
when not :commerc1ally. ‘available, starting £rom the
correspondlng carboxylic ‘acid through '_rhe ~ Curtius
.-30 ' rearrangement of ‘the acyl azides accordlng to processes

'descrlbed, in laterature (Campiani G. et al J. Org.



pal I ad| um on-
in a suitable

r under - room p'r essure - and '- _
C“Qgg?/gﬁ%ssuch as et hanol , .- “et hanol or net han%é%ﬁw

chloroformm xtures, for.a tine:= - froml to 8 hours, leads to a .~

‘compound I X with EFCOOR9 . 20 - (step 31). The:transformation of LI intoa

tetrazol e

34) identical
starting fromV

group can

conpound LLV invol ves a thgge-step process (32 33 and

téhé,pe &rg:ngss gles-;:“g)pd above for the " pr epar ation VI

mpound’ Wherein” E ' is the 5-tetrazolyl
obtpals”u?atth)g &émpounydr XREDaL,i on of a conpound LIV

n-- the conditions descri bed above for the preparation of I X with
D=COOR9 | starting fromLlI: g A starting conmpound XVIII,
wherein R7 is hydrogen, is obtaingd according to a . process
descri bed |n 30 literature (JP 0303{ 1) . | A starting
~conpound can be obtained starting 97/ 34885 - _ E
PCT/ EP97/ 01418 [ )46 froma conpound

XVII1 wherein R7 |é hydr ogen by reactlon/

a m xture of concentrated - suHO:rGldgand and Water at a tenperature

between -10[err]

and 10[err] C for atime from20 nminutes to 2 hours,.

t hen by 5 treatment of said reaction m xt#r %vl th potassi umiodi de
in the presence of copper powder at 75[err] CTor hours. - - . The
conpounds | X andi %/ | bfwhgenepall efsimabaa X®Lhylwith . ¥ag=kE,CH,,

obt ai ned starting fromthe corresponding . conpounds erein R7 is
hydr ogen - décor ditRpA¥geNn i GahYdlggencﬁ’é?ﬁ cBFlpr eaRsbe qhjrainede starting

nonoal kyl ati on
RAW et al.

15

20

25

30
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_synthetlc processes descrlbed in litetature. Thus, a

compound XXIIa with the hydroxymethy_l group at the 2-

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

| ‘A starting c_ompoﬁnd- XXIIb,

_COOR?

with sodiumnitrite in



J. .Chem Soc. C, 1969, 2223) N A starting conpound XI| can be .
prepared accgvd - to processes described in literature (Huan F.C. et
- Okggis&fche

al . 1991, 34, 1704). o The CRFAERATINI4180f
t he pr esent i nvention show' a . remarkable antagonistic activity of

| eukotrienes effects -~ and show a good oral -bioavailability, and they
have ©= =~ therefore anti-inflanmmtory" and nti-allergic propertles 20 W

whi ch make them usefu |nthetretrre seas ei n .t hqse
nediators are %Rol vRH. SEPE @c}np n qu eérsﬁ’er eTTﬁ’e“%i%d pAn uman

‘therapy, for tﬂlezstfﬁi‘v(ﬁil | Qf=CcOOR? aNg=b, ew@n@fwﬁﬁ ef 1l Ch&&i'akﬂnéthyl

‘bronchi al ast hma, ypersensrtlvrty reactions such
‘allergic 25 growg uatttheti2s, positicniafl ameatdnrt;ydmmtztzmauchmg, _
rheumat oi d arthritis, gosteoarthritis, tendinitis, bursitis,

psori asis and Ga% abed PRteiRes: | sharting from arhgsuibablendcemmergial

pr esent |nvent S . sed.|i he tr L of dj geases of .

t he - cardl ovas(:dulq'g'd]}aééf)‘ﬂl r?z@:t a‘s:ﬁgh aess’rie%drdl aigoal% i a,PT WSéﬁfﬁi c
infarct, Y saasmnw:@wr@naphybeérs & ebrat Oeqema agy
WO 97/ 34885 ' - PCT/ EP97/ 01418 '

47. endotﬂw%z:hock . For the intended therapeutic uses,
the corrpounds of the invention.a ormul,ated in suitah)e o
phar maceut i cal A %t(ﬁfpto’sxﬁr‘p?r‘gpoﬁgfingﬁggﬁ\mnﬁ ‘&nal® ‘JI] Eﬁ?je foppula
met hods, #ign! asatindve BeRNOl P02 ScHOBAL Meey © Ci efg
Handbook, I\/ack Pu qJ S. A Exarrp es of S g 614f'or‘:éul z?r gns

i ncl ude 1Gapsulreq, azmbiveth theyrhmmnmemyl groubr he,' thenty+ npogitiom |
to 1000 ng of actiye princi g uni t dose. 10 EXAMPLES -
The fol | owi ng%xanbPeés i ARH FFSP@“FR@“EP@par ElPGn  can ofbehe ebhPpbEAds of

t he present i |
8-r2: ( Benzyl oxy ﬁ%n&r%n%on@%gggar 8&5%‘1_ te the action of a suitable
dol - 4- 0x0- 4H el APydPIAE; CoubhX s sediwm borohydride, in a solvent

such as methanol, ethanol or tetrahydrofuran, in the
15 preSence of a catalytlc amount of water, at, .a
temperature between 20° C and the solvent reflux for a

time from 3 to 24 hours (step 28).

’

. "R°0O0C ‘ _ :
20 — 8 - (28) HO™ | ~ ¢
N o | N
XLVIII | . XxIIc
| -25' A cempo_und XLVIII can be prepared following

 processes described in literature (Boyle E.A. et al., J.
' Med. Chem., 1986, 29, 894). L
A startmg compound XX114d,



15 1A Et hyl 4- 0X0- 4H—1 benzopyran 2-car boxyl at e.

sodi um et hoxi d¥Q878¥n in ethanol (21,9 ~  m) was “added sl BWSFW‘&‘B

sol ution of 2-hydroxy- . - - acet ophenone (1.76 m,-14.7 mml) and diethyl -
.oxal ate - (3.98 m, 29.4 nmmol) in a mxture of dry ethyl ether (20 20
m) and absolute ethanol (20 m.). The xture was - stirred '
under reflux for 3 h. Afterwards it was diluted - with ethyl ether (40

m), added with - IMHC1 (25 ml) and . - .extracted with ethyl ether (3x40

m ). The conbi ned et her phases were dri .ap& the solvents
were renoved by 25 - evaporation under r ' sure. The obtained

resi due was di ssol ved in abscHl(Dt—eCH@ ) and 0.380 ni
of concentrated hydrochloric acid were resul ting
m xture was | eft under stirring at 75[err]C for 1 R - h. After this tinme,

50 M of er were poured on the 30 m xture which was extracted with
ethyl acetate (3x50 - m). The organic phase was washed successively
with a _ WO 97/ 4885 - XXIId

PCT/ EP97/ 01418 ' ' 48 . SOdI um

bi carbonate satiret edofsolgemema'lan(fozanuMCI XXII  witdt urBssilnglel arah,
dried and the solvents evapor at ed of f under reduced

pressure, to obt¥r#FeHT Rde G=Er orphFin VIO pdnd i Bilhy €2YstRf | ick3igGed n
O S Pars RN Bl DA G0 0nebcrthane 441) PoopRA e (6
4.43 (9, 10 ﬂtﬁouihoﬁlmﬁlaiﬁraﬁséarﬁﬁatlﬂﬂs o't 5Préducts) deEcZib@H in
1H); 8.16 (dd, |_21 | B.Et hyl = 2-chr omanecar boxyl at e
solution of e} wraturexo mqr?}é?\zopyaan gompound C%Kb'@(yl éttleth(ZfGng
9.17 rrrml) |n yéﬁé‘é‘a?:'uetﬁ;‘?f gro?xp at the 2- p051t10n of the benzofuran
ring can be obtained, for_example, according' to the
p'roce.ss described by Dann O. -'_et_ al., Liebigs Ann. Chem.,
15 1982, 1836. A ccmpound' 'XXIId with the hydroxymethyl
- g'_roup at the 3- position. of the benzofuran ring can be
obtained accordicg_ to the conditions de_scribed at step
28, _bY redﬁctilon of a suitable benzofuran-3-carboxylic
acid ester, obtainable in its turn according to
20 processes described in 1literature (Mustafa .A., Chem.
| 'Heterocycl. Compd. , Weissberger-'raylor Eds., John Wi'ley
& sons, N.Y., 1974, vol. 29, 114-117).
'The : start:mg | compounds 'XXIX cam be obtained
accordlng to one of the processes descrlbed above for "
25 _the preparatlon "of the compounds XX11I startlng from
commerc1al or eas:.ly avallable compounds through szm:.lar
synthetic methods. | | '
A starting compcund_ IX wherein .87 is hydrogen can -
'be prepared for example, accordlng ‘to the synthet:.c.'

30 process represented 1n scheme 8



chloroform (25 m) and glacial acetic acid (20 m) was added with 10%.
pal | adi umon-charcoal and the mixture was 15  left under sidmErong14a8
.room pressuWé’%Yﬁ’d”%nperature for .. 24 h. - under hydrogen _
- at nosphere. After that, the: ' catalyst was filtered off and
-.the filtrate. was - evaporated to dryness. The residue was :
redi ssolved in - et hyl -ether and wasfged successively with a 5% sodi um
20 " bicarbonate solution and a -sodiumchloride. saturated

solution. The m xture was dried and the sol vent was . evapor ated of f
~under -reduced pressure, to .obtain 1.575 g of the title product (84%
yi el d). o 1[err] NMR (300 Miz, CDCl[err]) 6 ppm 1.38 (t, 3H;
+2.01- 25 2.29 (sc, 2H); 2.78 (m 2H; 4.21 (q, 2H); 4.69 (dd,

1H); 6.82 (t, 1H); 6.90 (d 1Hy; 7.01 (d, 1H- 7.09 (t, 1H) .

| C 2-Chr orranerretmanol ' A sol gfion of ethyl 2-chromanecarboxyl ate
(1.575 g, 30 I? 68 mml) in a mxturg of tetrahydrofuran (75 n1) and
water (2 m) vvasoadded wi t h sodi.um bor ydrl(ﬁ (0.686 g, WO

- 97/ 34885 &CT/ EP97/ 01418 ) :
49 18. 2 rr;rK)I) in srrallg.)ortlon ' dthe;;nxture was | eft ~under.
stirring at O t enperatures for 48 h. Afterv_@rds : . the m xture was

C and add&d vPM\acetBhe - (47 m) stirring at
ubseq@nt|y water (100 m) was added
i chl or omet hane. The conbi ned

room tenper
and the. m

organic = \.Jp dried ¢ S eNHt was renmoved by E
e . A
N
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evaporation unggjemaagsced pressure, thereby obtaining - 1. e Pl 418
the title product (97%yield). 10  .-1H-N MR (300 MHz, CDO[err]) [err]
~ppm 1.87 (m - 1H); 1.94 (m IH); 2.18 (broad s, 1ED 2.76 (m 1H);
2.90 (m 1H); . - 3.76 (dd,  1H); 3.85 (dd, IH); 4.13 (m 1H); 6.84 (sc,
2H); '7.07 (sc,’ FD . 1D 2- (Benzvloxynetﬂﬁl chromane 15 A

suspensi on of '60% soduypdil | Groh Sper Tompound XLIXY neaslilei | at@ilhbie.
17.8 mmol, previously washed wth dry petroleumether) in dry-

N, N- di met hy! f or i kiving0a synthajzmaspraqqea descibed ndm 1a.1tmaptmﬁee

with 2-chro- ano, I SS I n

N, N-. 20 di met(hmfgsﬂégﬁég 9#% 3‘%’%‘&%% 56%#?—5? 9r°“PS o
stirring at roo r r ALt o] on of
benzyl brom de Eﬂzeffg{gﬁ éﬁld#% n’wf‘%w %ﬁHNbﬁl-fa Hrons h? hy?%%f%rglén ét‘&

m) . and ssonme compoiridil B canf be prepacedalbyt ytm‘oﬂoumn_tdi de uompoaﬁded
stirring at room 25 tenperature for 18 h.- Afterwards, water (10 m)
was added I t{istedol St iR e%%or%ew@wn%nd@ewnaheéd for the

Th bt tit d f
fater (70 ) afF SAACMTh? (70 ARTTH | £20K TR 08, J1TaparBE B oing
e haeous ons e e 5B SukBogRTr o OO it formic

conbi ned organi ¢ phases - were dried and the sol vent was evapor at ed
of f under acid \m 97tBe88presence of catalytic amounts  of 10%

PCT/EPQ?[%%418 palladiumion-charcoal; in a .suiég%lé solvent sucn as
_N,N-diméthylformamide, at a temperature between 100°C
and the solvent reflux, for a time from 2 to 8 hours, a
compound LI can be obtained (step 30). The_reduction'of
_ the_ nitro.'group .of _;' compound LI, for example, by
15 .hydrogénation in the presence of catalytic amountS'of 5%
| palladium—onfcharcoal(. ‘under room pressure -and
tempcrature, in a suitable solvent such as methanol,
ethanoi or methanol and chloroform mixtures, for a time
from 1 to 8 hours, 1eads to a compound IX with E= COORg'
20 .(st_ep 31). The transformatlon of LI into a tetrazole
compound LIV 1nvolves a three-step process (32, 33 and
34) identical to the process 'déscribed above for the
'preparatlon'VII starting from V. A compound IX whereln E
| is '_the. 5-tetrazolyl group . can |be obtained - by
25 °  hydrogenation of a compound LIV ‘in the conditions
- 'describéd above fof the.preparation of IX with D=COOR?
:startlng from LI. - | |
| A startlng compound XVIII,_whereln R7 is hydrogen,_.
- is obtalned ‘according to a process described in
- 30 - llterature (JP 03095144, 1991). |

A starting compound XXI can be obtalned startlng_'



reduced pressure, to obtain a crude which was purified by flash

chr omat ogr aphy through a silica gel colum. ~ Eluting with petrol eum
- ether: et hyl WQ&488%:1, 1.569 g . of the title product EROWIEr e
. (83%yield). 5 1IHN. MR (300 Mz, CDCl[err]) [err] ppm. 1.85 (m 1H);
2.04 (m - 1H); 2.74 (m.  1H); 2 87 (m-. lH) 3.61 (dd, 1H; 3.71
(dd, 1H); -4.21 (m 1H) ; 4 62 (s, 4% .85 (sc, 2H) ;

7.00-7.10 (sc 7. 25- & .ﬁ
-~ 2-(Benzyl oxyrﬁwm eoen%wanzs Hgar"é’@l?ﬁ}é‘ 0 is hydregen k¥ sgaction

ouyetorise, HBHEILp SRRt tn o ditucteye Shlbhesatda

- and the m xt Lli@lfurlc weid |&d watdar astia rtegpefatureoBetvgier atore
. for 30 " mnutes. After that 2-(benzyl oxynethyl)chromane (1.569 15
. g, 6.18 mol )amsl&bl@eﬂost ar m:mg! Hres[ 20 r pEnuses1t® |2 hours, Sl;lbsaqbé'nl y
| the m xture was d||uted gchlorametha,n

0

. 15% sodium ac%’f%ﬂ"e‘“%%?u? ﬁaf' reactiqy )’““f%ﬁ)h‘ﬁ%gg %ﬁég‘géﬂﬁr éPg&dﬁnd

the organic hedpslECEaRhES ¥tWiTlsh R oric aC|d
. solution 20 and a Fs%%?%cr:r?\é\ﬁforlﬁg sa?urat gd sto"tt]:'t |%rfwA1t2¥g{ drying

- and renovi ng the stheeobmpyuadapd¥tand XWIAT nevemesih R’ iz ezsmeéhyd
. residue was obtained which was purified by . fl ash _ chronat ogra h¥£
Gt e,

through a <ITQWR., &R Re&|@Rhained Suaking FEOM HeanEOEFASPOREL

. 10:1, 0.921 | 39
IHNMR (3%%?’&94%@’?%0%’[%” 1}’ gRBL%@EW(’% reﬁ§¥eé§gﬁﬁ§ 4 Em}ﬁfr 2.89
- (m 2H)50 3. 7G:Kéficdl) procddsddl, ﬂdﬁ  the38 monoalkKylatlidn 6f68p6:ima2|yl)

. 6.98 (d, LH); 7.32-7.41 (sc, 5H; - 764§sc 2H); 9.87 (s, -1H).
. 1F 2-(Benzyl aaimme hyfleser i hedmine ek boRgtuLe at Fghnstone R.AM sttt adn of

- Z(benzyl oxympthMLdn0 SDLOTBICIBE; 2223y, VO O7I3488 L (0.emn
5-9173ﬂ27 ol ) in.agekRRetihy Momp¥snd XII can be prepared according
| to processes described in literature (Huan F.C. et al.,
15 J. Med. Chem. , 1991,';i, 1704). _
| The compounds of the present invention show a
' remarkable antagonistic activity of leukotrienes effects
and show a .good oral bidavailability; and they have
: therefore_antiéinflammatory and anti-allergié properties.
20 © which make‘ thém useful in the treatﬁent .0of diseases
wherein those mediators are involved. Said compounds can
be therefore used in human therapy, for the prevention
and treatment' of allergic  rhinitis, bronchial asthma,
h?persensitivity ' reactlons ' such 'as  .allergic
'25. ' cdnjunctivitis, various 1nflammatory conditions -such as
rheumétoid | arthritis, a osteoarthrltls,  tendinitis,
bursitis, psoriésis'and-reiated_inflammations.- -
The compound 6f the présent invention may also be
used in the treatment of dlseases of the cardlovascular
30 system, 'such as cardlac 1schem1a,- myo;ard;c infarct,

‘coronary spasm, cardiac .an_a_phylax1s, cerebral oedema and



added at err]C wth Jones reagent consrstrng of a mxture of

chrom um tri-oxi 9'(’%5' &6 g, 3.27 nmmol ), water (O. 95 m) _'aﬁﬁT’Em’m‘-"s
concentrated sulfuric  acid . (0.27 nm). The 5 nixture'mas | eft under -
stirring at roomtenperature for 18 h. After that, a mxture of =~

‘i sopropyl al cohol (10 nl)- and water (90; m) was added, extracting
with ethyl ether The organi ¢ phase was. drred and the
solvents 8°59§%8r5F88° f under reduced pressure to obtai.n-a 10
resi due which was purpéteéhbyla&eem@grmpé@fwgﬁsas, the Yo g&:ﬁﬂ of
colum. Eluting with hexane:ethyl acetate, 0.580 g o he title
conpound wer e obthenddvedtdon are ipemuﬂated in gunkahﬂa pis0omaeeytical

CDCl 1 08 2.84 3,65
(ad, [TH])s[srzr](aampmuanég usthy Gqnvagtionsh tachhifucs ohq Potngds,

Z\. §§| Zt illgn(%f 4513-{}‘0rm|§'heno d(BZ f5e. 6!%?& cﬂ 3 16}%8%8%88?%'1 St ilice

chlorof orm was agdadbabkl #adkC mbh tgd ef hw.ami ne. s.A. Exadipledr bf aswliq
acetic anhydride (16.4 nl) stirring at - roomtenperature for 2 h.
After that the nfgrundatdons incluggshcapsiuliesa Otabhlelts, ssWuupsnandrithe

d the sol vent ted .off d, .
fhereby 25 obkHR ngeRERBIART | SR oA im A 008 mg' G4 BfriRec Piffetnte

(quantitative yight) unit dosall 5- Rrono-2-hydroxyacet ophenone A -
m xture of 4-bronophenyl acetate (31.3 g, 0.145 nmol) and Al [err]
(47.3 g) w8 heaBRXAMRLES20[err]C for 2 h. 30 Afterwards the m xture was

|l eft to cool at a tenperature of about 50[err] C and added careful ly
Wwith arnxture(ﬁ i ceThe following examples 1illustrate the preparatlon

. of the compounds of the present 1nventlon

15 : : e A A hiam —2-¢
A 2,68 M sodium ethoxide so;utidn in ethanol (21,9
ml) ﬁas added -slowly to a 'soiution of 2-hydroxy-
acetophenone (1.76;'m1; 14.7 mmol) and diethyl 'oxalate
~(3.98 ml, 29.4 mmol) in a mixture of dry ethyl ether (20
20.. ml) and absolute ethanol (20 ml). The mixture was
stirred under reflux for 3 h. Afterwards it was diluted
with ethyl ether (40 ml), added with 1M HCl (25. ml)- and
extracted with'ethyl ether (3x40 ml). The combined ether
phases were ‘dried and the solvents were removed by
25 eveporation under.redﬁced pressure. The obtained residue
S | : was dissolvéd in absolute ethanol (60 ml) and 0.380 ml
of - concentrated hfdrochlofic acid were édded. The
resulting mixture was left under etirring at 75'C'for_1
h. After this fime, SO_ml of water were poured on the -
30  mixture which was extracted with _ethyl acetate (3350

'ml). The organic'phase'was washed successively with ‘a ~



WD 97/ 34885 : PCT/ EP97/ 01418

52 - (70 g) and concentrated hydrochl oric acid (15 m ). The

‘resulting nWaaT3d885nas heated at- 100[err] C to prepare Pgr/!«:wwoms
-honobgeneous solution. After that was .cooled at room t enperature
and extracted with ethyl acetate (4x100 m). 5 The organic phase was
dried and the solvent was - evaporated of f under reduced pressure,g,
to obtain a crude which was purified ﬁy chr omat ography t hrough a
silica g&odigimmbicanbrpgtei t Satwnatedh| (ﬁf@ﬂ&mn 9: andt he&x ebjaCl

‘recovering 23.7,9 0f thetitle. compoun F|§‘7 %y| el d) H 300
Mz, CDC1[err]s)at[g“brﬁ"] ed pfPIAtAgTeg g 8 ‘the '%#\)"”7*543 t’é
1H); 7.72 (d, év@porja?té@ 6§f Ghbler reduclh ressure, to obt

'5- Bonp- 2- hYdr oxy- 3- ni t r oacet ophenone P SA sol ut%l%n ann a crude

- 5- br onp- 2- hy d mirdyctc ewaph guonef i ¢ 23 b crystgll&zht@.om)lim Rth31bo8ther,
‘tetrachl Orlde&&@O m ) vvas added 15 wth concentrated nitric acid (17.2
m ). The3m xt obtaindmg uﬁdétsostgrr?ﬁg tthe 787idde cprogusy niBadkes,
then left to y )cool at roomterrperature "The precipitated solid was _
recovered by J‘f“:':'f:lt ration washing wth cold carbon tetrachl ori de.
After drying dmdey, wacuwuoo?m&g obclpe 528pm: tii t411€ (&rodsm VeI £3 opgai ned
as a'light yeIIowsolldg 73% yi eld) . ;-(SOOM—IZ 3)
[err] ppm 2. 28);s,7.09 (8, 138)¢, 7.42 (t,ll-@H)B 315@d(d],H)1,H)J,2 DAYs(tlH).
1J 3- Ami no- 2 cet en ' Following the process
~descri bed ¥I§ :ﬁlalé P'P‘? JS)}?sEStartl ng - from - .
5- brom)-la hydr : , OONELDORE di ssolved in
met hanol : di chl orone ane : - conpound was obt ai ned as
t he hydrobroni de (q’uantso:.la.ttm of yleaihibl Sﬁ-oxdﬂml\kﬁéntmmz—

D100 (el R 22 G %) 4.7 (hao) 10 Heene? (0o 0,50

PCT/ EPQ?/OMl%hloroform (25 ml) and glaczal acetlc acid (20 ml) was

added with 10% palladium-on- charcoal and the mixture was
15 = 1left under stirring at room pressure and température- .for
24 h. under hydrogen atmosphere. After that, the
catalyst was filtered off and the filtrate | wa_s.
evaporated to dryness. The residue was redissolved _'in
' ethyl ether and washed successively with a 5% sodium
20 bi’carbonate: solution and a .sodium chloride 'saturated
_solufion The mixture was dried and the solvent was
evaporated off under reduced pressure, to obtain 1.575 g
‘of the title product (84% yield). _ | |
1y N.M.R. (300 MHz, CDCl;) 5 ppm: 1.38 (t, 3H); 2.01-
25 2.29 (sc, 2H); 2.78 (m, 2H); 4.21 (q, 2H); 4.69 (dd,
1H); 6.82 (t, 1H); 6.90 (d, 1H); 7.01 (d, 1H); 7.09 (t,
. | _ S _ t .
1C 2-Chromanemethanol.
A solution.of' ethsfl '2¥chromanecarb02ylate { 1..._5_75 g,
30 3 7.68 .mmol) in a _niixtu:e 'of":e'tra'hydrofur_a‘n. (75 mi)' a_r_xd'_

water (2 ml) was ._ac_id'e'd __with_ sodium. borohydrid'.e (0.686 g,



53" 1K N-Q‘;% Acetxl -2- hydroxyphenyl) 2- (benzyl oxymet hyI) : Pmﬁpﬁﬁdﬁf?':
6: car boxam de A -suspensi on of :

2- (benzyl oxynet hyI) 6- chronanecar- - " boxylic acid (0.700 g, 2.35 mmol) |
in oxalyl chloride .5 (5.98 m) was heated at 75[err]C for 35 minutes.
The oxalyl = chl ori de excess was evaporgged off in a nitrogen stream

-and the resul tifg déeeﬁ,h%qsvw ginaiql \@%Hib_ﬁae A EHE) mixturdiowas dlesulry

met hyl ene chl ori ution added at [err] C and under
inert at nnspher@nderassdh:uungnaﬂ r diciin témpmmﬁnmxyacbt optfdrenwards
(0.550 g, 2.37 mml), rldlne\ﬂg éand é? yenﬁ chlorlde
(40 m). The the mé§@PFiend'asm &'%J-%d 1¢i¢ anfq& i VEtRg 2G&o0%0m
t enperature t.hen d chlyoki d (40
m ), washed suc[:g$ {? y T T ﬁﬂ%cig rWohh é@@%ﬁlum chlf)?ll'—deb 5%
saturated gsol Uéhﬂeequdﬁtw waitér tb@oo ml)swa\ser&dm @t Ot Re ethinitiure

under reduced pressure. . crude was obtained which was purified by

chr onat.ogr aphy was extrhcmeghmm ldiczh1qromethanen, Thel gombd neid iprganic

petrol eum et her: chl or of orm m xtuyes,_of i ncgeas wpol ari ét 20
40% chl or of or m PR8p8Ft | BRT 0. #¥ied oandhe the| S¢ Jﬁ r\ﬁg%é( ut

(72% {Imel d). mpgg %%R ué@é}p I\Zﬂiqguglﬁéiggi%rltm% Chidin g

(dd, 1H); 4.33 {np1dHy; of. Gﬁe tstlaHp;rodndto (ams 2§H)eld_25 7. 30- 7 42 (sc,
5H);751(d1;770g H; (s Eé 80 (d QISOI'
(s, 1H) HLNEMARI. $3p90- FBénzﬂ%ﬁet%ﬁPPmch?o néPe- dBboxarfidof

4- 0x0-4H1 -benz ra car boxyl.at e Foll o Lot pgace .

deonribod ot PBYREE A (BRXYeE, 1m); 2.76 W OM4RY; D0 PRASCH);
3.76 (ad, 1H); 3.85 (4d, 1H); 4.13 (m, 1H); 6.84 (sc,
2H); 7.07 (sc, 2H).

15 _ A suspensioh of 60% sodium hydride dispersion in

mineral oil ('0'.711 g, 17.8 mmol previoule washed with

dry p_etroleum ether) . in dry N N-dimethylformamide (3_0'

ml) was added; under inert atmosphere, w:.th 2~-chro-
man_e'methanol (1.218 g, 7.43 mmol) dissolved. in N,N- .

20 dimethylformamide (15 ml) and lthe' mixture was left under

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

solution of benzyl bromide (2.12 ml, 17.8 mmol) in N, N-
dlmethylformamlde (20 ml) ‘and some crystals .of .'
tetrabut?lammonium iodi.d_e w'ere added stirring at room |

25l temperature for 18 h. Afterf:ards,'v':ater (10 ml) was .
added and the solvent was evaporated off under reduced

pressure. The- obtalned residue was partitioned _1n a
mixture of water (70 ml_')' and ethyl ether (70 ml).j, the =

_ phases were. separat’ed and the agueous one was extracted
30 ° with ethyl ether (3x70 ml). T_he' combined organic phases

were dried and the _s‘olvent was evaporated off under'



.30 starting from N-(3-acetyl - 2- hydr oxyphenyl ) - 2- (benzyl oxy-

met hyl)chromane 6- car boxam de and di et hyI oxal ate, the WO

97/ 34885 - WO97/34885 " PCT/ EP97/ 01418 PCI/EP97/01418
54 title conpound was prepared WhICh was purified by warm-
crystalllzatlonln ethyl acetate (66 %yleld) - I1HN.MR (300 MHz, _
CDCl[err]) 6 ppm 1. 47 (t 3H) 1 90 1H); 2.11 (m 1H); 2.89 (m
2H); 3.67 (dd, 2. (m_1H) . 4. 65
(5 21y 6, oFeaudda Pedlsuse, el f?%taii-o £5i0) yhikp g bls1fiba *
i::')') 5 03 (d?ﬂofbﬁééh 1&91rorﬁa¥89r€:9hyl|"&hr3u§§ (#ldgitHca 8gé4 (Solumn.
8- 2- (Benzyl @amnwwcnhomoam b@ﬁdaﬁrdeth!tlomhellﬂ 9:1, 1. 569 g

4rs 1 benzonyt g2 SARY L LEBSLE were recoverba THIECPTLIRO oMY

?)HZ;a ?n’rg’?; boil?nnd% Ifure (?%hano?P%iggn??ﬁar lio@él }pra 2( 42urém (15 |

m) was addednyi;t h20751Qnyl of)a b 87 @m1Nxﬂisobusumude;|muym 8t 7100m
tenperature for 1.30 h. After that the m xture was evaporated to
~dryness and (dd 1Hpe resdt tilmg ril)dud s éﬁspe?ﬁisz ibn MertbeB3adlisng 0. 2M

hydrochl ori c | y. aci H solid was
recovered by 2 tr%a;?z‘lo(s)rj % é‘ v#”?( rr-épiin%r B, Bﬁ& dried on .

phosphor ous. ;rg_‘ S n baahglgg 0.221 g of the
title conpound as a ' ecorrposes aove 283[err]C (97%
yield)10 Phosphorous oxychlorlde (0.863 ml, 9.26 mmol) was

added very slowly and under inert atmosphere on
meethylformanilide (1.14 ml, 9.26 mmol) and the mixture
was left under .stirring at room temperature for 30
minutes. After that 2—(ben2yloxymethyl)chromane (1.569
15 g, 6.18 mmol) wae added stirring at 65°C  for 1. 5 h.
Subsequenly the mixture was diluted with- dlchloromethane
'(30 ml), added with a 15% sodium acetate solutlon (20
ml), the phases were separated and the organlc phase was
'washed successively with a 1M hydrochlorlc_ac1d_solutlon )
20 and a sodium chloride saturated solution. After drying
andlremoving the solvent by evaporation under reduced
pressure, a residue was ebtained-which was purified by
- flash chromatography through a siiica gel column.
Eluting with hexane:ethyl acetate, 10:1, 0.921 g of the
25 title product were recovered (53% yield).
1§ N.M.R. (300 MHz, CDCl;) & ppm: 1.92 (m, 1H); 2.04 (m,
1H); 2.8¢ (m, 2H); 3.70 (dd, 1H); 3.76 (ad, 1H); 4.38
(m, 1H); 4.68 (s, 2H); 6.98 (d, 1H); 7.32-7.41 (sc, SH);
~ 7.64 (sc, 2H); 9.87 (s, 1H). |
30 _2-(Be _ ' —6-—

A solution of 2-(be_n_zyloxymethy1)—6-¢hromane-car-ﬁ_



errJ]HN MR- 300 IVHz, err] OO/ CDCl [err] mixtures err
Em ]:LH) 2. 12\v ITBARSS 2. gg[(mle) 3. Esz (Ld )1(H;J 3)67[ 25] D%Mé&m

4.23 (m 1H) 4.57 (s, 2H); 6.85 (d, 1H)" 7.0 (s, 1H,; 7.20-7:30
" (sc, 5H); 7.38 (t 1H); 7.69 (m 2H); . 7.83 (dd, 1H); 8.48 (dd, 1H.
- Exampl e 2: N—f4 O(O 2-(1H-5-tetrazol yl)- 4H- 4qbenzopyr an- - 8-yl]-2--
‘(benzyl oxynet hyl) chronane boxam t .
6- br onp- 8- ni tr 0-22t 3, @er%%lpy?an %’ tar OI)ZAIE %%l@eﬁ é4?88|g1) was
. PCT/ EP97/ 01418 0°C with Jones reagent &Pnsisting of BOWixwure
t he process descrl ed |n exanple 1 (point A), starting from
5- br onp- 2- hydr oxyf 3chirbmiamettpiexide (0.326argl, d3eRyImmnda) at waterhd 099 e
conmpound was prepared, ‘which was purified b rystallization
tetrahydro- = 5 ml}urandet REASPIRTALEMes BEAG 0%/"1& % 5% 5' 'lJ(thO

Mz, CDCl[err]) x&er%‘h 8‘1)&1?51 f&t(tv.géi?% ?1%%1‘13 at roomzt@mergtuQE fw

8.48 (d, 1l

8-ni tr 0- 4- oX0- 4"&@%‘20}2%@9 £nael bQX)HJ.a:tthre of 1sopr019ylnaxt:uhel qno atlhy |
6- br ono- 8-ni tro-4-o0xo0-4H1- 10 benzopyran-2-car boxyl at e

(5
14.6 = rmmol), 4df&water (pal mddi wasora d%ﬁt{@csmggylthoﬁmlacﬁwer

(7.90 m) and N, N- di thylfornnm"d t e C
for 5.75 h under(?‘?‘léptm&t)m) 9881 P Sﬁ%g aﬁé#feeeé Eﬁ& ghhgt ijoéeh‘ﬁlv‘\aggg :
left to cool. &gs}tﬁ\f;@s ¥, d_ birlls'stirdeOnto Wapkand . id
wi th N, N-di net hf/l‘T'%ormatmE%J o£?m¥l‘ra%§3 rt?én‘gcefl trate was oevaporat ed .
to drynessygand tbgidue whia araedpuedifded vbg mmmm;anmr obhhroyghpl®y
~through asilica: gel colum. Eluting wt exane: chI o form

85:15, 2.109 g ofilheatigsk (SOGATEY - mE#éttulé‘@ov@ilEB (EHANDFR elfigtate.
7:3, 0. 580 .g of the t1tle compound were obtained (60%

yield). | ) _ _—
1g N.M.R. (3ob MHz, CDCl;) & ppm: 1.87 (m, 1H); 2.08 (m,
15  1H); 2.84 (m, 2H); 3.65 (dd, 1H); 3.72 (dd, 1H); 4.29
- (m, 1H); 4.62. (s.,' 2H); 6.88l(d_, 1H); 7.32-7.40 (sc, 5H);
7.82 (sc, 2H). o |
_ A 'solution' of 4- br'omcla'phenol' (25 g, O. 145 mol) in
20 100 ml of chloroform was added at 0°C with trlethylamlne
(20.1 ml} and acetlc anhydrlde (16.4 ml) stlrrlng at
room temperature for 2 h. After that the mixture was
washed with a 0._2_'M-Hc1" solution, dried ‘and the solvent
- was e\iaporat_éd off _lunder reduced pressure, thereb'y.'
25  obtaining the title compound as a colourless oil .
N (quantitative yield). - -
A mixtui'ei of 4—bromophenyl acetate (31.3 g,'_0.145
mol) and AlCl; (47.3 g) was heated at 120°C for 2 h.
30' Afterwards the mixtui‘e was left to cool at a teniperat_ure )

of about 50°C and added carefully with a mixture of ice



- PCT/ EP97/ 014

lHNMR (300 MHz, CDCI[err]) [err] ppm 1.46 (t, 3H); 450(q, : | 2H) ;

7.21 (s, [err]H); 7.61 (t, 1H); 8.41 (dd, 1 8. 49 d_1

2C B-Ni t r 0- WOSIG4B8% 1. benzopyran 2- car bo§<am deH) 25 Gaséc‘rm,mﬂs was
. bubbled for 30 ninutes in a solution  of et hyl .
- .8-ni tro-4-oxo-4H benzopyran-2- -  carboxylate (2.109 g, 8.02 mol) in
- anhydr ous et hanol - (50 mM) and anh rous tetrahydrofuran (50 m) . -

- Af
| Pesal ting sollTh radi agd vr%éﬁé‘é%%%ﬁa%di% Bsghd agthY NI mEls whe?,

~acid (20 m) f%télflrﬁl% aty §AQPd EHRR Athdated at 100\"\@ 91/034%3‘5%?1:; ;?"h

_ : | or en
the mixture msnojdngaus wisdlutaier., Pfder that‘soMa@ weoo Liesc 0adr etioopy-
filtration, washed repeated|

: -v?_ggﬂmt ogl/ﬁrﬂ%ﬂﬁz and exbﬁﬁ?ﬁ??dyl% e\é\'ﬁ"(ﬁr rﬁ‘?ngi%g;&g?‘l?ﬁ gﬁ’t‘l e
: c 0 )
{5 h ‘;.,nﬁ otbghl; pnage, Wal Mgk Ld00aME: MBOed rade PRS- 01

(dd, lgorga@d (65 dhbler reducd® pressure, to obtain a crude
8- Ni tro-4- oxo- 4H 1- benzopyran-2-carbonitrile 10 : Phosphor ous

oxychl ori de Wit whap vesr ifited Mrychromatgg@'ﬂp}wat tireughc a osddjca

N, N-di met hyl f o d 40 h
stirring at Rﬁ?%ét ﬁ}‘gung with, hexa ; e‘rfiﬁfe(t ué%r’%{\@f %h%t ﬂgngﬁ on
of 8-nitro- 4§%g%ﬁ$$¢%ﬁnethy| e&foeuéaeieleaaeapeﬁhae 768 Yik1dy. 6.47

mmol) in or mam de was added and the m xture
was . | efitp unddm st IMIRng(MOrWntenpéga\t ﬁrppinor 2.56.(s, 3H)\ftér78h|(§ tine,

the reaction m xture was poured onto an
- 1H); 7.43 (dd, 1H); 7 72 (d, 1H); 12.10 (s, 1H).

_ A solution of S*brcmcéz—hydroxyacetophenone' (23.7
g, 0;110 mol) in carbdn'tetraChloride (90 ml) was added
15 with concentraﬁed nitric acid (17.2 ml). The mixture was
left under stirring at 75°C for 50-minutes, then left to
. cool at room temperafure. "The precipitated solid was
recovered by filtration ﬁashing with cold@ carbon
tetrachloride. After drying under vaéuum,'20,9 g of the
_20 - title produbt were obtainéd as a light yellow solid (73%
vield). '_ |
1y N.M.R. (300 MHz, CDClg) & ppm: 2.73 (s, 3H); 8.14 (d,
 1H); 8.31 (4, 1H); 12.92 (s, 1H).
25 Following the process deséribed' at point B,
starting _from' ' Sfbrbmo-Zthdroxy—3-nitroacetophenpne
- dissolved in methanol-dichldfomethane, g:1, the title
compound ‘was obtalned as the hydrobromlde (quantitative
yleld) _ _
30 1H"N.MuR.-(300;MH2, CD30D)'8-ppm:.2.72'(s, 3H); 7.13 (t,
. 1H); 7.69 (ad, 1H); 8.08 (ad, 1H). o | |



i ce-wat er m'xwg., 0 nl) and extraét'ed with ethyl P@p@p@i,ﬁ.;]s_"

(4x40 nl) rying -and. renoving the 20 . solvents under reduced .
pressure, a residue was obtained whi ch. was purlfled by chromat ography _
~through a silica =~ . gel colum. Eluting with hexane:chloroform 7:3,

1.094 ¢ of the t|tIe product wer e recfm/ered (78%y| el d). - 1H.

1H): 8.56 (dd, ). SE B N tros 4ox02(
' 5- 1Htetrazolylghmmmgﬁznmmmm m xture

8- b 2- b | .
Sodi um a1 de (1 638 enz%sy%eannwrs ﬁﬁm%C?L 0 ﬁ%%ﬁ@%&%& (Ct*%%'?fgec
mmol ) .30 and FEX-(F%: for glof.(?r()?a{% (§9 Hmo 1AS i pl eéiai’f‘ﬂerchlozi/\ge

stirring at 100[er at the mxture wa N
97/ 34885 5 (5.98 ml) was heated at 75 C AGH EP7hQAadt8s. The oxalyl
57 cooled at room tenperature and poured onto a 1M :
hydr ochl ori c acctlevidei Xce56 Mas revanerahgdt L H okred nltr°9ﬁF‘e(§§ﬁ%EH@e '
by filtration

concent r at ed h?ﬂgh g?;%sﬁggfﬁgsgqu%‘@fsw%s dg'F% ﬁ_geﬁ(rj&d ajtnrgg‘ﬁt minimum

tenperature forgo8nk. &Ftedrf Niedtiyene chideidéi d Thid urgo vesiod lwded
with water (50 m) and extracted with ethyl acetate (4x30 m ). The

organic phaddedaatdDdi’€d aadd unide rs alnexrit amOephpneatedaofsfoJmtdan of
reduced pressure, thereby obtaining 0.896 he_title roduct 69%
yield). 10 11Prapipro-g3byd WYaB%SGP’Fé‘r‘}gi &ﬁ’ 5391 (% 1?039 )(
1H); 8.41 (dd, 3%1?&35 (Gdig O]I)l"% FY %Fethylene chloride (40 ml). The '

‘8- Am no- 4- oxo- 2 tetraz benzopyr an
- resulting mixture was left under stirring at room

temperature for 18 h, then diluted with ~methylene
chloride (40' ml), washed su_ccessiveljvti_th iM HCl1l and a
15 sodium chloride saturated = solution, dried and the
solvent was evaporated off. und_er reduced pressure. A
crude was obtained whict_x_ was puriiiéd by chro’méto'gr.ap‘hy'
through a silica gel column, eluting with petroleum .
ether:chloroform mixturés of.'increa'sing polarity. At a ]
20 40% chlor_oform' propértion, 0.732 g of the title compound o
were eluted (72% yield). . N o |
1§ N.M.R. (300 MHz, CDClj) 6 ppm: 1.92 (m, 1H); 2.14 (m,
1H); 2.70 (s, 3); 2.93 (m, 2H); 3.70 (dd, 1H); 3.78
(a4, 1H); 4.33 (m, 1H); 4.62 (s, 2H); 7.00 (m, 2H);
25  7.30-7.42 (sc, SH); 7.51 (4, 1H); 7.70 (:s_c, 2H); 8.09
. (s, 1H); 8.80 (4, 1H); 13.01 (s, 1H). |

Following the process described at point . A,
30 - starting from N—(3—ace_tyl—2-_hydroxyphenyl)-2-(ben2y1qu— .

' me'thyl)chfomahe-s—carboxamide and diethyl _'OXalate', - the



Fol l owi ng the process described in exanple 1 (point .15 B), by

hydr ogenatin for 4 h 8-nitro-4-o0xo0-2-(5-1H

“tetrazol vyl )-“%?—P"P‘H%snzopyran (0.896 g, 3.46 nm|) with 5% PCT/EP97/01418
pal | adi umon-charcoal. (91 ng) in a nmixture of nethanol ~ (65 m),
‘chloroform (20 m) -and: concentrated ' hydrochloric acid (2~
m), the title conmpound was red-as its correspondlng '

hydr ochl ori de uantita- Qﬁ? 1H N.
CD{err] OD) 6 bbﬁf 7CombpUnd, as #%?%’Egé which jwas; Ryr} e‘ikﬁé" z?aﬂf‘ (d,
1H. ?&félﬁ?a@iéﬁ"’iﬁ E%h"}f@.z@dﬂt)at‘g"'(]sd)eﬁ @n-8-yl]-2- 25
(benzyloxynethy ) chr omane- 6- car boxam de ol ow ng the process
déscribed in aMpMeRl (POONMHz, CDOQ)3) & ammngl.47o06t, 3H); 1. 90 (m,
2- (benzyloxynethyl% 6- chy omanegar - oxyI|§ acid and _
e

8- ani no- 4- oxotBl { 521 At et P az ) - 2189- enzoRt anddphelBig 1 8-75
conpounde Was P a te 430 Wi mejtpeg, poi

214- 216ﬁ%rr]cfﬁ§ aiﬁ?&ag %ﬁm@ B 4'§Q% Hiry%# 1I+zg 69 ahl)néthanol
(57%yield). (a, 1H); 97(348&5), 7.30-7.40 (sc, 5H); 7. 47 {(t, 1H
PCT/EP97/01418 58 1IH N.M R ( 00
Mz,  CD[ er r ] O TOCK Bérr | 181 kt Tr-9H (Ferri]H)p nv .88, gAdd, 1H)(,m8-1H (z,12

m 1H); 2.85 2 1H); 3.67 (dd, 1H); 4.23 (m 1H);
258 (H)s 2H) : “%me (H%F‘ E?—? Elﬂgs (s, 1H) 7_.20-7.34 (sc, BH; 7.44.
(t, 1H): 7.7 i o7 K _ 2 50 L6 TR

1H) . _Exanp e
4- 0x0- 4% 1- behH

tr|fIuoronethanesulfonate
, A suspen51on of ethyl 8-[2- (benzyloxymethyl)chro-

id3A 2- Chronane et hyl -

'mane—G—carboxamldo]—4—oxo-4HF1—benzopyran—2—carboxylate
(0.240 g, 0.47 mmql)_in a mixture of meﬁhanol (15 ml)
and fetrahydrofuran (15 ml) was added with 0.510 ml of a
15 1M NaOH solution, stirring at room temperature for 1.30
h; After that the mixture was evaéorated to dryness and
the resﬁlting residue was suspended in water edding'o.ZM
hydrochloric acid to 'slighfly acid pH (pH=4-~5). The
solid was recovered by filtration, washed with methanol'
20 ' and dried oh'phosphorous pentoxyde unde: vacuum, thereby

obtainihg 0.221 g_of-the-title compound as a white solid

which decomposes above 283°C (97% yield).
1 N.M.R. (300 MHz, CD,0D/CDCl; mixtures) 6 ppm: 1.82
(m, 1H); 2.12 (m, 1H); 2.85 (m, 2H); 3.62 (44, 1H); 3.67
25  (da. 1H); 4.23 (m, 1H); 4.57 (s, 2H); 6.85 (d, 1H); 7.01
(s, 1H); 7.20-7.30 (sc, 5H); 7.38 (t, 1H); 7.69 (m, 2H);
7.83 (dd, 1H); 8.48 (dd, 1H). ' '

30




A mixture manenet hanol (0.765 g, 4.67. 10 01418
pyridine (1. Oéwﬂ%f’g%gdry di chl oronet hane (25 - m ). at Qerr an 01

i nert at m)sphere was added with . ~trifluoromnet hanesul fonic anhydrl de ' :
(1.10 M, 6.53 mmol) ‘and the mixture was left under stirring for 18 h
at’ 'qerr]C then it was diluted wth dsghl oromethane (20 ni), added
15 with water (25 .GWh ' h HeK LFC le 1 Rnt
di chl oronet hane (3] e!;HJilZO. rﬁ;&élgggsggsngl %dﬁrﬁn{:ﬁ é;?dmp phas\ggbmere '
washed. successi »gl y sfta’htiugHCfréxﬁ%Mﬁi@mz-}hydroxy-aﬁdiaruacetwmmmd
solution. After drying and renovj - the _solvents, a residue was

obt ai ned whi ch \ﬁé’é‘f/p@iﬁthﬁé Wla%ﬁu cﬁ%?é&#&ph@mﬂ?‘éﬁah was prepaged.,

Cherany ' "Smagn, el "pybig IR B RT3 tzanll Kbl Savare-

1HN.MR (5300 Mﬁ?rancgt'l{é{dﬂ )mﬁ:ﬂpﬁés 1(?¢%(ﬂeih|)) 2.05 (m 1H);
2.82 (m 1H; 2.93 (m 1H; 4.33 (m 1H; 25 2H); 686 (m
oH): 7.07 (m 2PfH N.M.RB (30 mnycpcb@pys)ppmnanes (t, 3H); 4.49 (q,
suspensi on of gg{ne& um (0 3039&2 ' t.et rahydrofuran

(5mM) with ai e cr 48mT§dd$§)dr5p5§y(§r'o§r Hnd under inert
at nosphere with 0 2 k / ' 12.6
mol ) in ranydr an v arted -
WO 97/ 34885 A mlxture of ethyl - 6 bfﬁfé@gﬁiﬂiéiﬂ—oxo—:iﬂ—l—
59 during the brom de addition, was left  at room

tenperat udd fobenzapynan-2reayboxybates &i%Uti ¢ oft4.6 mmol),  10%
Q- (CHLer ) 2t iR e oA St ST HBAIY sk (7.90 )
and N, N—dlmethylformamlde (42 ml) was stirred at 145°C

for 5.75 h  under 1nert atmosphere After this time the

m:.xture was left to cool and the catalyst was removed by

15 filtration, wash:l.ng it with N,N—dlmethylformamlde. - The
'resulting filtrate was evaporated to dryness and the’

_obtained _residue. was purified by chromatography through

a silica gel ~column. Eluting with hexane:chloroform,
_ 85:15, .2.109- g of the -tit_l'e product were recovered (55%.'

20 gieta). | _ _ A
1 N.M.R. (300 MHz, CDCl;) & ppm: 1.46 (t, 3H); 4.50 (q,
C2H); 7.21. (s, 1H); 7.61 (t, 1H); 8.41 (44, 1H); 8.49

(dd, 1iH).
- 25 Gas ammonia was t}ubbied for 30 minutes in a
solution of - ethyl S—nitro—4-oxo—4H—benzopyran-2—

carboxylate (2.'“109._ g, . 8.02 Immoll_ in anhydroixs et_hahol
(50 ml) and anhydrous te-tra'hydrofur.an (50 ml). After
that the mixture '- mas evaporated to drynese and the.
30 result:mg solid residue was suspended in concentrated

hydrochlorlc ac1d (20 ml) stJ.rr:Lng at room temperature



5. trifluoromet hanesul fonate (1.381 g, 4.67 pmol) in -
tetrahydrofuran (5 m) were added successively.at (Jerr]C -and the
m xture was WRPT34888ler stirring at O[err]C for 2.5 - h. APEHEPIMII418
tinme, the mxture was poured slowy onto a - _ mixture of
dichloromethane (25 m) and an  anmonium 10 ° . chloride saturated
aqueous solution (20 nm). The phases - were separated and the aqueous’
phase was ext act ed 't&g di ¢ch oror?esth & é4x2aam2 The conbi ned
organi c extr PB the eBiXhHTEhdas HitHEeRa I it WBE T ed thHe
under e e o] e Py L :
by chr onat ogréa(g ggt ﬁ?%%g?%g%?%% g%a' _c&qﬁn%ae%%t :;}r%gs\i\ﬁ%i Q‘repfv?AatFé(ﬁLd]ﬁ’
hexane: di chl arptiet hwater9: nd o dm‘:@&eruﬂdeﬁo vaduum on tbﬁobipmlo&omrs)duc't

(85%yi eld). . IHN MR (300 MHz, CDdO | errL pm 1.60-2.00 (sc,
6H) Peterydey) top okaimggl(§as st)of 3tbs mtlmpredegt(mel%zo
2H) (m d717728(sc 5H).

2- (3 Ph yl pr’(ﬁ/?l_?; 35 chr omanecar bal dehyde Fol I'owi ng the process
described in Exagpyerl (BobnMHz, DM@) 5! pph:N9 .f010s, 1H); 7.75
2-(3-phenyl propyl ) chromane, the tit conpound was pr epar ed (66%

yield). 25 1H)H 8.MR (bystd %EJHODCIq.e?f'Ir] Ybrpedrs,pp); 186032.(@a,(sc,
B6H); (m 2H); 4.08 (m 1H); 6.88 (d, H;

7.18 (m 3H); 1’?)26&(%%#& gﬂge (m 20 9.81 (s, 1H). 3D

2- ( 3- Phenyl pr A > ' . owi ng the
process descr ] rrp e ' i

2- (3- phey| propyl )Pﬁosﬁnomnecarmimnde (hzydm tnhe twéke mulvdr\yas

prepared (66% yield). WO 97/ 34885
PCT/ EP97/ 01418Llowly at 0°C to dry N,N-dimethylfoggamide 1(+4q\| M.p an@3oo

Mz,  CDd [erréﬂe 1[n Ii;l.lrepwas ]1efQ: Zu&Qegsgtlglfblng at room temperature

for 35 minutes. After that a solution of 8_n1tro-4 oxo-

4H~-1-benzopyran-2-carboxamide (1.515 g, 6.47 mmol) in
15 N,N-dimethylformamide (10 ml) was added and the mixture
was left under _stirring_af room temperature for 18 h.
-After this time, the reection. mixture was poured onto an
ice-water mixture (100 ml) and extracted with ethyl_.
| acetate (4x40 ml). After drying ‘and’ removing the
20  solvents ur;der red'uc_ed piessure, a residue was obtained
which was purified "b_y chrométography through a silica
gel column. Eluting with he‘xane:chioroform,- 7:3, 1.094 g
of the title _product' wef_e _fecovered (78% vield). |
18 N.M.R. (300 MHz, DMSO) & ppm: 7.01 (s, 1H); 7.70 (t,
25 1H); 8.38 (ad, 1H); 8.56 (dd, 1H). |

A mixture of  8-nitro-4- oxo-4H— —benzopyran-Z—

- carbonitrile (1.094 g, 5 06 mmol), sodium azide (1..638 _
g, 25.3 mmol), ammdniu_m' chloride (1.349 g, 25.3 mmol)

30 and dry N,N-dimethylformamide '( 50 ml) was left under
o ~stirring at --100'(:_ for 1.25 _h'_. After that the mixture was



2.73 (t, w§9§§4§d§1 2H); 4.12 (m' 1H; 6.87 (d, 1H); A0eroN01a8)

7-:31 (m 2H) m . 2H). B3E N-( 3- Acetyl 2 hydroxyphenyl) -2-
(3- phenyl propyl ) - chromane- 6- car boxam de -Fol l ow ng t he
process descri bed |n exanple 1 (point K), starting from

2- ( 3- phenyl propyl ) - 6- chr omanecar boxy- 57ic acid and

3- ami no- 2- hydr oxyg£ed opaenORdom t tempétature - ambm:pnumbavasontepaaed AMI5%
yield). 10 . 1IHN MR- (300 Mz, CDCl[err‘l)% ierr ppm 1:.65-2.10 (sc,
nip

CBH) ;- 2. TRydsocBibrie. aex@mso:_m)tmzx 86 szecmvs@rlm tm) .formed '
©6.89 (d, 1H); 6.99 5 _(sc,_ 5H), )N

" (m 2H): 8.58 (H%ﬁgjpéta% by8 gl% (tlﬁ% The rf%géflpg fﬁ)ll ia é¢a658
- 3F Ethyl 8-[2-(3; QﬁggﬁeﬁroPﬂl)cSH&QHEPSt@aPaﬂ@@fﬁ@ﬂ¥8rf& acid (12 ml)
0X0-4H 1- benzopyr car box . Fol l owi ng the. process
described §n exgﬁﬁfglﬁg(aelﬁbom tempévatuseéarfom®. % rom After this time
N-(3-acetyl--2-hydroxyphenyl ) - 2- ( 3-

phenyl propyl ) chtbeareeigl c BiBSAE S d\éaénddéllétﬁw Wideh atwateryo (50 (H/L)y and

d d h fied '
CPIPOTE PISEhth ASNEL b,  LPLY S5D
NNMR (300 hasQDGQEeEE']LLd[ %rnrd tHY sd1¢ént (Was3kvapbrated off urddd

(sc, 6H); 2.71 2H); 4.10 (m 1H);. 25  4.50 (q, 2H);
6.90 (d, 1H) 7rédu(:ed ﬂ:H)essﬂrEO T.me(l&c obtamln@H)? 89648 oft t titleo
- (dd, 1H); (dd, 1H); 8.74 (s, -1H); 8.93 (dd, 1H).
" 3H 8- riQ ( 3PPﬁ€H§‘Fpr(§B§‘I Y&ﬁﬂ-gﬁane 6- car boxani dol - 4- oxo-

descri bed in exa ti'ng from e

4H 1- benzo ran b XY | iaGnd II heqgnocC
: py 1rﬁmﬁ R yéa%o Mk, 36}4%}?) 5 ff *P"ﬁfg(é 1?) I3 (t,
8-[2-(3-phenyl pmpyl_hc_hnor(raae @ﬂ),_ 8.55 (¢1, 1H). .

?ollowihg the process described in example 1 (point
15 B), by'-hfdrogenating' for 4 h 8-nitro-4-oxo-2-(5-1#-
| tetrazolyl)-4H-1-benzopyran (0.896 g, 3.46 mmol) with 5%
'palladlum-on—charcoal (91 mg) in a mixture of methanol
{65 ml), - chloroform _ (20 ml) and concentrated
hydrochloric acid (2 ml), the " title compound was'
20 prepared as its_corresponding rwﬂrochloride {quantita-
| tive yleld) | ;_ | | | e
1§ N.M.R. (300 Mz, cn3on) § ppm: 7.25 (s, 1H); 7.62 (t,
T1H); 7.94 (d, 1H); 8.14 (4, 1H). -

25

Following the 'pro'cess' described in.example 1 (point_

K),. _statting from. '2-_(benzyloxyme_'thyl)-6—¢hromanecar-
'boxyllic' acid and B-emino—4-oxo¥2—(5—1H—tetrézolyl)44ﬂ-1- B
benzopyran', the title c_oinpound was ‘prepared as a white -

30 © solid with -mel.ting point '214—2_16'0, which was purified
by crystallization in methanol (57% yield). |



VIO 97/ 34885 B | -
_ _ : PCT/ EP97/ 01418

?;tl" ~ carboxam do] - 4- oxo- 4H 1- benzopyr an- 2- car boxyl at e, ct
title conpWMB7/3488%- prepared as a white solid wth P Iﬁfwlmrll418

Pno;(.tn'ltjrgg)S-?ZG[]err]C(80%y-ie|d). - “1HN.MR: (300 Mz, CD[err]OD?CDCiB
- mxtur err] ppm 1.65- 5 '2.10 (sc, 6H); 2.73 (t, 2 2.9
) : 0 -
2H) ;" 4.10 (m 1H); 6.89 (d, 1H); &9 (s, 1H); 7.20-|7_|?35 (sc,(g]H);*

7.47 (t, 1
gxalrrf)lg 4: N-EH Q«d“é‘ I‘égbtéﬁ Zolyl%dbggf- éﬁn?gﬁg‘?gﬁgql sthppm: 1.82
éZ’sEP?@XLRWZ%%%“S“?”%?WW dem)103.62 (807K b T ne
'2-(3- phenyl P @) 1B ohaRndon: Y 458 (s.,cznzte?{gt 539 (d.°Mw); 7.18
8-.am no- 4- oxo- 2- (5- 1H—tetrazo|{3 4(1 he ot il e
compound vas ({sopatBd;ad Fin < (€. Wi g T Enhec bl IR Sad,

terrperatures her. 70
crystalli Szat i i‘n rfé]fﬁgr% [ﬁ”] ®. 32 ( 65 ?/tli angy\/m shawaﬁbﬁﬁalt\l/}‘ ;ed(lggo

6H);

_ ! XY ] 4-Br ono- 2-f or ny|
%ghgnyl gzygcetzgm t rAI q‘f’)}:tupro% asosfl unﬁcm%mﬁaugemegﬁan&br 6003&bi cgl al ég%f]de
ar bonat e 78 2
glhlng'; (r;glclfedt)r na[“"ﬁtf‘li 7@nal pyradineddd A% hmh) sépﬁﬁré'n %rchl%mmef-hgne heil
: onitrile

N, N- di net hyl fdllh)amaé-e Cg(qo amd) gnFﬁEn we%taacrm{oas%phteré Nwas added with

trlfluoromethanesulfonlc anhydr:.de (1. 10 ml, 6.53 mmol)
and the mixture was left under stlrrlng for i8 h at o°C,
“then it was dlluted with dlchloromethane (20 ml), added
15 with water (25 ml) and the aqueous phase was extracted
with dlchloromethane (3x20 ml). ' The combined organic
phases were washed successively with-1N HCl, 5% NaHCO,
_and a NaCl saturated solution. After drying and removing .
" the solvents, a re51due was obtained which was purified’
20. _by chromatography through a silica gel column, eluting
with a hexane: ethyl acetate. 9:1 mixture, thereby
-obtalnmg 1.381 g of the tltle compound (82% yleld) |
1§ N.M.R. (300 MHz, CDClj) & ppm: 1. 90 (m, 1H); 2.05 (m,
1H); 2.82 (m, 1H); 2.l93 (m, 1H); 4.33 (m, 1H); 4.64 (d,
25 2H); 6.86°(m, 2H); 7.07 (m, 2H). -
3B 2-(3-Phenylpropylichromane
A suspens:mn of magnes:.um (0.304 g, 12. 6 mmol) in
dry tetrahydrofuran (5 ml) w:.th a 1iodine crystal was
_ added drop by drop and under 1nert atmosphere with a
30 _solutlon of 2—bromoethylbenzene (1. 72 ml, 12 6 mmol) .in
ary tetrahydrofura_n (12 ml). The reactlon, started



Lt

armunt of pot assium i od| de. The resul ti ng m xture was: f%ﬁ%’““

stirring at SOY P?’Pe or 1.5 h, then was added vmth vvater

and extracted with ethyl acet ate . WD 97/34885- ' ,
PCT/ EP97/01418 - . - .62 (4x75 rﬂ)._ The
conbi ned organi c phases were dri ed and 59 t he sol vents were renoved.

d d d f t
oBohyiordy o PARHE | onb  propild Eﬂg%hrrg)o[e??je b€, S Yogm
7.01 (d, 5 1Hemperatdcd. #bk; 2.80 (6. 1lh¥ter thdtB a solution of

5- Brono- 2- benzof urancar boxyl i C-aci d A m xture of

(4- br ono- 2- f or m@YEshel Sl pkyS a¢d68nimg, 0.79 tmm¢b)(5n11t§jtrm<3r¢rfmt§n (2
“pot assi um hydrOX|de (6 Ong and _ahsol.ut e et hanol '
refluxed for 24 M) antter fhat w&9 HI%Ill.?tned wi P vvate E?go}pp)negw.&hyl
acidified

' ‘Thgy v tilges rgqev ed ;
of f under reducej%%%és%lgégﬁ%hgﬁgifggagﬁ ng@]éq%%%usge _WE rgga 3&9695 ~in

extracted with ajdvtamedicferddx(® ml). wére addebnbusedssigaiiyc wtlaswsc
were dried and.the solvent was 15 - evaporated off under - reduced -
pressure, to ol ntheemixture vz deffomnfles atyz;rnm §6I i Qi far 2.5

el (g PO Nt 24> Atrer tRESLELAEC EBRIUSIDe ag poustl Moy 393 o
(s, 1H. 20 6 Ehdyé Ebfﬂcuabﬁ&$@@meiaaﬁecawngyhane and an amﬁonlum

solution of 5-brono-2-benzofurancarboxylic acid (5.01 g, 20.8 mol )
i n . absol utl® et hartolox 1de® sajuvated aquecaidesomt hosof@éntmh) edTBel Plvaises

Ater this 25 W4T, SePAEATBHaR wﬁe%iéélz%éﬁ%o%&%%& 34 (FEFaPheodid th
e L R e
were dried and the solvent was evaporated off under
preduced'pressure, to 6btainpa-crude which was purified
15 by chromatography through a silica gel célumn;-elutiné
" with hexane:diéhloromethane, 9:1, to_reéover 0.990 g of
the title product (85% yield).
1H_ N.M.R. (300 MHz, cnc1.3) 5§ ppm: 1.60-2.00 (sc, 6H);
2.67 (t, 2H); 2.70-2.88 (sc, 2H); 3.98 (m, 1H); 6.80 (m,
20 2H); 7.03 (m, 2H); 7.17-7.28 (sc, 5H). |
Fo]_.lowing the-_'pro_cess described in example 1 (point
E), starting from 24(3—phenylpropy1)chrohane; the title
compound was prepared (66% yield). ._ . |
, 25  1H N.M.R. (300 MHz, CDClz) & ppm: 1.60-2.00 (sc, 6H);
S 2.68 (t, 2H); 2.82 (m, 2H); 4.08 (m, 1H); 6.88 (d, 1H);
7.18 (m, 3H); 7.26 (m, 2H); 7.60 (m, 2H); 9.81 (s, 1H).
Folldwing-the'process described in'exAmple 1 (point
30 ' F), starting from 2- (3-phenylpropy1) -6~ chromanecarbalde—
_hyde, the ‘title compound was prepared (66% yield).



with ethyl ether (4x100 m). The m'xture_was dried and | the sol vent was

evaporated of f under reduced pressure, 30 to obtain 5.19 ¢ p9/0idiB! €
| conpound asW& WM solid with melting poi nt 58-60[err] (%3% yield).
- WD 97/ 34885 ' PCT/ EP97/ 01418

63 1H N MR (300 MHz, CDCl[err]) [err] ppm 1.34 (t, 3H); 4.35 (q, «
2 2H); 7.39 (m 3H) 7.71 (d, 1H). 5B0( 5- Br ono- 2- benzof ur anyl ) net hanot

A sol ution ofg i §-br%2nﬁgnzcﬁnu1;:ﬂpasbwﬁﬁt& .7052.10( (26, g,6H3.;19
mml) in tetra y rofuran (75 m) “was sodi um _bor.Q ydrlde

(1.24 g) anﬂ'7sone, Bn¢psz GB (m, ZHMatérlzTK@nn3lee5mﬁ§ 8|
under stirring for and te added wth sorre
drops - of. Q;oﬁﬁen?ﬁéi ed- ﬁl&] (mThgﬁ\)o Qt |81t8h3§'(/te|2§ﬁZvaporat ed off and 10

the. resulting L dye . bropyl EXtracted
“wi'th ethyl et ' evaporat| ng off the

- sol ventdynder%ﬁﬁ%%ﬁi__@__ﬁﬁmm ' crude was obt al ned whi ch vvas
~purified by chromatography t hr ough : aS|I|ca 3 gn L{lng
with petroleum 1Bollowihertbrl recesH dgicubped 11&99§38P Ehé (BIFH

osterr] (64W3’F§tefretcl°nvger 5085 - - PRohTheg bl Bt iy

(broad s, ( 3~ agino-B Ay dro topRanéne, 2Hhe /. GLYS,
1H). 20 E“é ﬁlddofyz/{?et E;yl ber?zofﬁ%an SX%?%on?trl |l e

solution of Scémpsund- beszptepampundmmauxler)19 g, 5.24_nnn1),
“OPPEt (I) Cyfgl %em(%47 386 MHz,_CDCl:,) & ppm: 1.65-2.10 (sc, 6H);
2.70 (s, 3H); 2.73 (m, 2H); 2.88 (m, 2H); 4.10 (m, 1E);
6.89 (4, 1H); 6.99 (t, 1H); 7.20-7.35 (sc, SH); 7.51 (4,
1H); 7.68 (m, 2H); 8.58 (broad s, 1H): 8.79 (4, 1H);

13.01 (s, 1H).

.15 : =[2-(3-p} ~6— -
Following the process described in example 1 (point

A), startiﬁg from N-(3-acetyl-2—hydroxyphenyl)-2—(3—
phenylproﬁyl)chromane-s—carboxamide and_diethyl oxalate,

20 - the title éompound wéS'prépared, which was purified by

chromatégraphy- through a silica gel column, eluting with
chloroform (47% yield). -
ly N.M.R. (300 MHZ, CDCla) 5 ppm: 1.48 (t, 3H); 1. 65-
2,10 (sc, 6H); 2.71 (t, 2H); 2.89 (m, 2H); 4. 10 (m, 1H);
25 . 4.50 (q, 2H); 6.90 (4, 1H); 7.17 (s, 1H); 7.20-7.35 (sc,
. 5H); 7.48 (t, 1H); 7.70 (ad, 1H); 7.79'(d, 1H); 7.88
(dd, 1H); 8.74 (s,_iH), 8.93 (dd 1H).
35 8-[2-(3 Ehanxlnznnxllshxnmang_ﬁ_;arhgxamldgl_i_nxg_

50 " Following the process described in example 1 (point

M), starting from ethyl "8—[2-(3-_phenylpropyl’)chromane-—ﬁ-—-



—and  N-met hyly grgr,,g“sgl none (15 m) was - left under ' s.brmpbm“aﬁ o :

200[err] C for , then was poured onto a 25 sol ution of .

et hyl enedi amine (6-.g) in water (80 m) and - "extracted with  ethyl o
acetate (3x75 mnm). The organic _ phase was dried .and the solvents’
were evaporated off : under reduced pégssure. The resulting crude was
purified calﬁJdSJHnﬁrE%P%m-4m%%§yfaﬁ32995rﬁ%&%te el utigge 30

wi th  n-hexane:ethyl —acetate m xtures I ncreasi ng . poI arity,

t her eby obt ai nitig 1@ 6Ebmpoaind | Mas prmmreﬁ; as a whiNRO7563885 with
PCT/ EP97/ 01418 a yellow solid
with melting p&%%F¥Eﬁ3EE&ﬂEH%%Qf%%ﬁggyf%?B)Yleld? 1H N'-MR (300 M,
'CDCl 3) [err] pp, 2p(Sy3 74 1 T48¢&(S,
18 thylrgr-gze c 300/cpel "xﬂ;xﬁzﬁéﬂ”& 2Bm: 71 35

1H) . enzyf oxy hz 6t 8r an- 3rboni

di spersi og of rzcztwssrlsun rasy ;i daav(zo ee0 2H)¥p. 9490 (m, 'BHY;) 4M@OPm mnna'
oil was washed by decantation with anhydrous hexane, then was

resuspended i 6.8nHydlr cl);: 7.09 bbmzehB)¢29. r210)-7 B slss'uspﬂh)s} -oh- %s(added.

at Jerr]C and e he l,uti.on of
2- 10 (hyd.l&?ym?t W)@'&nzﬁf r ah- §i2§$§0 %[’g il %g é?g ”3?;)3 89
mrol ) in benzemg 4 & o - _ L

- then with benzyl - _
t et rabut yl ammoi 2 o g o g gamidei rring at room .
' terrperaturefor 15_ 4 h, then added wrth water 50 n1) and extracted with
et hyl acépate (4x50 Frﬁ:Blo"'HR,ﬂ cﬁ'rg%nli’¥:°‘6ﬂ§§ed\ﬁ§§r&|bie@d igpexample 2 (point

K), starting from 2- (3-pheny1propyl) -6- chromanecarboxy—

lic acid and ' 8-amino-4- ~OxXo-~2- -(5- 1H—-tetrazoly_l) -4H-1~-
- ‘benzopyran, the title r:ompound was prepared as a' white
solid 'wh'ich decomposes at temperatures 'higher than 370°C .
15 and which:was purified by crystallization in methanol
(65% yield). | N
1y N.M.R. (300 MHz, CDQOD/CDCla mixtures) & ppmf 1.65-
2.10 (sc, 6H); 2.71 (t, 2H); 2.90 (m, 2H); 4.11 (m, 1H);
| 6.89 (4, 1H); 7.15-7.35 (sc, 6H); 7.49 (t, 1H); 7.79 (m,
20  2H); 7.95 (4, 1H); 8.60 (&, 1H).

A mixture  of S5-bromosalicylaldehyde (5 g, 24.8

25. mnjol), 'pota's'sium carbonate (3.78 g, 26.8 mmol) and N,N-
 dimethylformamide (70 ml) was added with a solution of -

" chloroacetonitrile = (1.87 g, 24.8_ mmol) - in
N,N-dimeth?lform.am.ide_'.'(10”ml), then with a catélytic"

air\or.znt of potassium iod'ide. The resulting mixture .was

30 left under stir.f.ing_. at _'80'_C ‘for 1.5 h_, _ then was added

with water (50 ml) and | extrected with .ethyl.-- acetate



'the solvent "renoved, to obtain a crude which was _ purified by
chr omat ogr%% éfough a silica gel colum, el uting
n- hexane: e B488% etate mxtures of 20 increasing pdT%W’““!lﬁereby

recovering 1

yield).
S, . :
1H). 25

A sol ution

and refl uxe

resi due

_65 5 ph
reduced pr
a white sol
) 1H N. M
1H); 7.40
5H N (3-Ac
-'zofuran-5-c¢
-1 (point

car boxylic
' 10

15

.087 g of the title compound as a yellow sh oil (82%

1H N MR (300 VHz, CDCI[err]) [err] ppn1 4 54 (s, 2H)
2H); 6.66 (s, 7. 28 (m- 548, 7.45 (s, 7.79 (s,

4. 55

| d
ofBs?5 ) ”oﬁf%e”%% ndf 53! %ﬂ% éﬁﬁ?é’x*erebo Fife) and os7
g; 4.13 mol ¢hén sshvewts ( Waker )remed undeeddfdd%&b e dpeFt (5% d1)

d under stirring for 3 h.. After that the m xture was.
~acidified wiehtain 30126Hg10ft hl;evﬁlla'-tllel compundeB8% gtisldf f and t he

N9 aas 1 oK T 75b6 AL " By ¥ B S Spéa(o%m}mﬂ-e,amgam c

af) Wa§ gglegdangaghe sgbvq@t ng)evaporated of f under

esslre, 6ta| 165
i Bi D > !

R (300 M, cbdl 3) err] opm 4.67 (. 4H): 6.81 (s,

(quantitative yi

the .title conmpound as-
el d).

(m 5HA mbstyre 1qw§ é1bromo- Z#orwylippgnyloxy-acempnl- |

A d ) a2 SSIE) Senia 48 P Sdcarpl

‘and lBbsolutledr étR8nolf romo 2m(peray! CP@’@M ) BBRZOZ 4T @n-
acid and 3-am no- 2- hydr oxyacet ophenone,

-after that was diluted w1th ‘watexr (75 ml) and ac1d1f1ed

with 1M hydrochlor1c.ac1d. The volatiles were evaporated

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

‘B-

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

combined organic phases were dried and the solvent was
evaperated off under reduced pressﬁre, to obtain ‘the
title compound as a yellowteolid with melting poiﬁt 249-
252°C (98% yield). |

1§ N.M.R. (300 MHz, CD40D/CDCI, mlxtures) § ppm: 7.50

20

_(m, 3H); 7.80 (s, 1H).

4

A solution of 5—bromo—2-benzqfurancarboxylic acid .

-(5.01'g,"20,8 mmol) in-ahsolute'ethanol (150 ml) was

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

25

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

pressure and the resultlng residue was neutrallzed w1th

-a ‘sodium blcarbonate saturated solutlon and extracted

30

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

the solvent was evaporated off under reduced pressure,

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

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



title conpoun par ed-as a 'ye'I_I ow sh solid wth o mlrkﬂm pdpt
92-94[err]C, dw@??s”éﬁ'fsg was purified - by 15 chromatography t rougﬁ a

silica gel colum (98%vyield).: HNMR (300 Miz, CDC 3) [err] ppm
2.58 (s, 3H); 4.60 (s, . 4H); 6.74 (d, 1H; 6.91 (t, 1H); 7.34.(m 5H);"
7.41 (d, . 1H); 7.51 (d, 1H); 7.82 (d, ¢3); 8.10 (d, 1H); 8.63 (s, :

LH: 873 (d 1My y30.g. Staoo sflz| 2chRany s ppR! lag &tcarB‘oxy4 &3

)benzofuran 5-car oxam 1- bénzopyran- I-i.c acr
- Foll owi ng the przrpss7?desc(imbedHi}n exaapld, 11@-)por nt A), starting
from N-(3-acetyl-2- hydroxyphenyl) 2 (ben- : ' '
zyl oxynet hyl ) benk e oxa- 25 | at e,

et hyl 8-[2- (benzylo byl br'

m do] - 4- oxo- 4H 1- ben: pﬁf’gﬁ% @a {/ﬁ&g ﬁgﬂpgﬁé‘pgrBanzofurwagﬁo\@gate
subsequent Iy hydw'z/@eﬁ a9099dm31t)0mhetetranyanr&ﬁeﬁ&n dessr mi9dwad XxriEd e
1 (point M to yield 'e conmpound as a white solid with nelting-
poi nt 215- 30 vZﬂﬂiersc}d‘itﬁrﬁS%@ddnadrydel d1.24 g) BHd. Mdhe (3DOPEz of
DVSO) [err] ppm 4.61 (s, 2H); 4.72 (s, WO 97/ 34885

PCT/ EP97/ 01418 Water. The mixture was refluxed usigier stlmng(;fgy (1§ h

1H); 7.11 (s, 1 : 5 57 1 76 1 93
1H: 8 02 (d. 1 I;‘8.. o?fﬁt%? FQha*Z “(agssa?ded rith sgg’ﬁxana%)f%‘zﬁz é’(f?
2--Benzyoxynet hyl c@ndefit hy e @bHT20f lTIh@ volatbles were evaporated off and
carboxam do) - 4- oxo- 4H- 1- benzopyr an- 2- cdr boxyl i c _aci d 6A Ethyl 4-al’

| oxybenzoak the resplfinpgur gegadaeny|was hydiduiednzotith (19abey, end

extracted with ethyl ether (3x75 ml). After drying and

AN

evaporating off the solvent under reduced pressure, a
crude was obtained which was purified by .chromatography
‘through a silica  gel 'cblr.nrm, eluting with petroleum
15 ether:chloroform, 60:40. 1.19 g of the title product
were. recovered-' as a white solid with melting boint' 101-
103°C (64% yield). -
1y N.M.R. (300 MHz, CDCl;) & ppm: 2.10 (broad s, 1H);
. 4.76 (s, 2H); 6.60 (s, 1H); 7.33 (m, 2H); 7.66 (s, 1H).
20 _ B
A solutlon of 5-bromo-2- benzofuranylmethanol (1.19
9, 5.24 mmol), copper (I) cyanide (0.470 g, 5.25 _mmol).
and N-methylpyrrolidinone {15 ml) was left undef :
stirring at 200°C for 3.5 h, then was poured onto a
25 solution of ethylenediemine (6 g) in water (80 ml) and

extracted '_with ethyl acetate (3x75 ml). The__organic |

phase was dried and the -'eolvents were evaperated off

under reduced pressure.'-The res'ultihg. crude was_pu_rified
by chromatography through a silica gel cdiumn,"elutirig
30 with n-hexane:ethyl acetate 'mixture's_' of increasing )

polar'ity, thereby obtaining 0.671 ¢ of title prodr.xct .as



nmml ) and potassium carbonate (8.32 g, 60.2 mml). in acetone (50

m) was added with allyl bromde (7.22 n 10 66.

o _ (7. m,. 2 ol

pom xture wawoeld48sed for 18 h. After. . that potassium %%‘?@g#;{b 418

- flh| ter ed_ off and the sol vent was evapor at ed under reduced pr essure
t her eby obtaining 12.3 g of ‘a crude containing only the title. N

ga)rrpozngz(?Q%yi eld). 15 1H N MR- g)§ MHz, CDCi 3) [err] ppm 1.36 (t-
. , 4. q, 2H) ;
(m 1H: 6.98 @Gllﬁ“b l_si)oiljgiByt:d:h ﬂ%zf'@in %:Btggd%l%w145c497ﬁﬂdylelﬂh) 6. 03
?18l i)ylg 44gygho yplerkzoett 0 MHdz N cl:\?%l ﬁ]xlﬂmel Qf gat lwl, 21l \8 o4/ beszoat e
, | ylaniline (20 mM) was left und
: stirring at am[erzr]sﬂ, f(Otf, 28 h,7. 8hetsdildiled with ethyl . : acetate (126
m ) and washed Wlth ] 1M HCO . After dr ' 0 and evaorl ng off the

* solvent, a coids ; 2oy

~through a silica ng i t r ot ogr aphy
955, t her ey Péé§$5ﬁﬁ§b ks gb%%s% the ?Fgrgaéggg%ﬁagulfggggaoe, |
{he d). ﬁ@}g&gégfogﬁﬁﬁnng%<§%1£eas]yageed|qxnﬁeqanﬁax;ongwgthg 45
1H); 7.81 (dd,nh]ylcbro% 8hexaneLH) . th(en vljﬁ)ls E:fg;pspendle_% 89ax(xlqurous .

2- hyr dr oxymet hyl d
PCT/ Ep97/%14j_:@ynzene ((:Izgv r%ben‘fﬁggr%rﬁs%e%asrlbo% was _/added/\oaewog‘@Sﬁnd
- A solution of ﬁ le Qin%lxjtyl ggq%@b@@g@enz%tﬁ (6.a74 solutigon 320I m@F) in

chl or of or m
10 (hydroxymethyl)benzofuran—s carbon1tr11e (0. 671 mg, 3 89

'mmol) in benzene (10 ml) stlrrlng at room temperature
'for 15 min, then with benzyl bromlde (0.825 ml) and a .
- catalytic 'emount' - of ___tetrabutylammonlum iodide. The
mixture was left under stirring at room temperature for
15 4 h, then added with_water (50 ml) and extracted with
ethyl acetate (4x50 'ml)._The organic phase was dried and
the solvent removed, to obtain Ea " crude which was
‘purified by chro'matography through a silica gel column,
eluting- with n-hexane:ethyl acetate . mixtures of
20 increasing‘polaiity, .the:eby recovering 1.087 g of_ the
title compound as a. yellowish oil (82% yield).
1g N.M.R. (300 MHz, CDClj) & ppm: 4.54 (s, 2H); 4.55 (s,
2H); 6.66 (s, 1H); 7.28 (m, SH); 7.45 (s, 2H); 7.79 (s,

1H). |
25 . . = 0z .. . . -.-

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

30  HCl, the'voiatiles were e_vaporated off and the residue-

was extracted with ethyl acetate '(4x_10.0' ml). The organic:



met a- chl or oper igfcid (11.40 g, 66. 1 mol) and the 5 i‘é’ﬂi:?ﬁfﬁ
refI uxed underW:t?i;-/r?"lr"{ﬁsri";l for 4 h’ Af t er war ds, the sol vent was : s
evaporat ed, the crude was redissolved in - “ethyl "acetate and vvashed
with a 1M NaCH sol utlon Af ter - .drying and renoving the solvent, a-
cr.ude was obtained . - which was purified®@y chronatography through a -
silica 10 gebhsgéwas aribdngnd tthen-swekeemet ewvay| e&a@ba‘fa&eGQQ!ﬂfO,under
to recover 5.95 g of the title conpound (82%y| el d). lerr]: NMR
(300 MHz, CDCl [eefucedrrPregaure;. 3%0 (© taﬁn 5. b§5 g of(ddheHtitdleo

[ STERZNEOM TS R AR TONMEY YER W ¥ 0y

2- benzyl-oxymet hytj aa§t§t9¥?08b§ ggat)lran 2-car- - Following the .
process described™In exanple ?pm nt . -~ D), starting from ethyl '
2- hydr oxynme$ hyl - QHBnrthxdrobeo MBQ, cnmf - #-gpmar HosY| fse 43¢ 6a@1zy(s,
bromde, the title ond was repared whi ch was ur|f|edb
chr oma- t ojaph¥- ﬁﬂr&@gh 5&”3| I?&Sggﬁ'cémnﬂ 8.13 ufdngl¥lileh &4l (s,
hexane: et hyl aceigé) 95:5 (65%yield). ' IHN.MR {300 MHz, '
CDCl [err]) [err] m 1.32 (t_, 3H); 2. 93 25 (dd lH) 3. 13 (dd o
N L0k . Ay ( /]

1H; 3.55 (dd, Ly _ 1H)2-
(m 1H); 6.75 (o0 ; .19727(50 ;

1H) . 6E Z.ana;xi-_ﬁxy_nﬁhhﬂmid&-dl hydr obenzof ur an- 2- car boxyl ic 30
A sol ution of ethyl

o) | -2,3-d
benzof ur ant- car boxyl%‘?ﬁ?%lﬁéy e5 FPORTS I)‘;]%lﬁcmﬁ%nb? example 1 \fgoint
97/ 34885 - K}, startlng from 2- (beggylga%ye(%%@)benzofuran—s-

carboxyllc acid and 3- am1no-2 hydroxyaéetophenone, _the

. title compound was prepared_as a yellowlsh solid with
melting point - 92—94‘0, ~ which was  purified by
15 chromatography through a silica gel column (98% yield).
14 N.M.R. (300 MHz, CDCl;) & ppm: 2.58 (s, 3H); 4.60 (s,
43); 6.74 (4, 1H); 6;91 (f, 1H); 7.34 (m, 5H); 7.41 (4,
18); 7.51 (d, 1K); 7.82 (4, 1H); 8.10 (4, 1H); 8.63 (s,
'1H); 8.73 (4, 1H). _ '
20 -[2-(Benzylox -5 1idol-4-
-Following the process described in_ekamplo 1 (point
A), starting' from .Nf(3-acety1-2-hydrox?phenyi)-2—(ben— .
zyloxymethyl)benzofuranf5;carboxamide and ddiethyl'_oxa—
25 late, ethyl 8-[2e(behzyloxymethyl)benzofuran-s—carbbxa—-
mldo] ~4-0Xx0-4H-1~ benzopyran—z carboxylate was prepored
which was subsequently hydrolysed according to the
process descrlbed 1n:example 1 (p01nt-M) to. yield the
_ title compound as a whlte solid with meltlng point 215- -
30° 218°C (65% global yield). | D :
1y N.M.R. (300 MHz, DMSO) 5 ppm: 4.61 (s, 2H); 4.72 (s,



68 (70 m) was added with a solution af 1M i thi um |

hydr oxi de 7 ). The mxture was refluxed under I ng
for 3 h, ?Jogrmﬁat was neutralized with 1M HCL . and rret fﬁano}ou15
evaporated of f under reduced pressure. 5 The resultl ng crude was
suspended in water (20 n1) and extracted with et hyl acetate- (4>g25
m). The organic ‘phase was dr| ed @6d the solvent was evaporat ed off
.under uc%d 9-,pr S ?0110 rsal 48 g he - td- |

- conpound, WEﬁq (ess’ 'Lb;l? tf ?'a %:LI zatG?%n(ml SH? Lk d’: hgtnol
(97% yield). 1H), 7 7]5H (I‘d MH!), (‘809)3M(-Izl QARY;[ 8192 [@;riHYpmMS 31§)2(d,(dd
1H); 3.26 65 (dd, 1H); 3.68 (dd, 1H); 4.60 (dd, 2H);

' 5.05 (m 1F0136'8§ @& (fH)lﬂﬁ -22- 7. 33 (sc 5H); 7.90 (s, 1H): 7.94
(d, 1H. 155, (3-fset 3 , 3-
di hvdr obenzo™
descri bgd i neg ey 3 =

2- benzyl oxyrret hyI 23 di hyroenzo o 'ran 2- caroxy ¢ acld and
' 3-ami no- 2- hySlAokghydt depddydexybemzoatiehe title ~conpound was prepared as = ~*

B T i Bl
1H); 3.31 (dﬁﬁg%%@ E?g‘?ofs{l ]"QP%“f?;g &E&ﬁ " 50,2 Yino )2:,%(

: 5 06 (n1 1kbac6t8ﬁe(d5auﬂl)6w85 @ddekH)with allyl. m&@hfﬂb($o 25Hhu.7 46
_ |—& g ; 1H); 8.53 (S, 1H); 8.74 (d, 1H),
.12 96 nunol)e(gndatpm 'mixture was refluxed for 18 h. After

S e e T

;descrlbedlrbaxaanteﬁhipmvaborated uider Srdduce@ préskure, thereby

_N-(3 acetyl 2- hydr oxyphenyl ) - 2- ben-

_ _ cbtaining 12.3 g of a crude containing only the t1t1e
compound (99% yield). _ o

15 1g N.M.R. (300 MHz, CDC1;) 6 ppm: 1.36 (t, 3H); 4.32 (g,
2H); 4.54 (d, 2H); 5.28 (dd, 1H); 5.40 (dd, 1H); 6.03
(m, 1H); 6.90 (d, 2H); 7.98 (d, 2H).

_ A mixture of ethyl 4¥a11yloxybenzbate (10.0 g, 48.5

20 mmol) and 'N,N-dimethylaniline (20 ml) was left 'unde:_
stirring at 200°C for 48 h, then diluted with ethyl
acetate (150 ml) and washed with 1M HCl. After “drying
and evaporat1ng off the solvent, a crude was obtained
which was purified by chromatography through a silica

25 gel' column, eluting with n¥hexane:ethy1 acetate, 95:5,

B theréby recovering 6.85 g of .t.he title. cémpound (69%

yield). | S | |
1y N.M.R. (300 MHz, CDCl) § ppm: 1.37 (t, 3H); 3.45 (d,
2H); 4.35 .(q,' 2H); 5.14 (d, 2H); 6.02 (m, 1H); 6.89 (4,

30 1H); 7.81 (44, 1H); 7.83 (s, 1H). .




~with nelting point 166- 168[err]C and purified = - by crystallization ln__;

WD 97/34885 - PCT/EP97/01418,
69 zyl ox‘Vﬂe”F’ﬁﬁ“z 3-di hydrobenzofuran 5- car boxami de M’E"”"’"‘“

diethyl oxalate, the title conpound was prepared as a yeI | ow solid

et hanol (73%yield). : 1HN MR (3005Isz CDCl[err]) [err] ppm

1.47 (t, 3H); % (dd, 1H); 3.36 (dd, 1H); 3.70 (dd, 1H); 3.73

(dd, - 1H); (q, 2H) 4.63 (dd,. 2H); 5.11 (m 1H); 6.91 {d, 1H);

7.15 (s, 1H); 7.30- 7.B8sd51€t1ﬁH)of7e%Eyﬂt B-H-ﬂlyﬂqﬂ%fdiroxybenzoétlk (3 g2
(s, 1H); 7.88 (d, 1H); 8.73 H; 8.92 (d, 10 1

- (2-Benzyl oxynet g/ - 32.3- dnQ Bobiéhz&hllqrrﬂ liim dR8 ml) was dcadded with

+ ) - 4- oxo- 4H—11benzoy an- 2- car boxvlic_aci Fol | owi n
process descri b m%e%§%9 ac1d (ll% 40 gtapf’l gg ‘?]r)g n‘geﬂtﬁ?l
- 8- (2- benzylsoxy g @éﬂm?e Jas 1§ef}uﬁed under stirring for 4 h. Afterwards,

di hydrobenzof ur an- 5-'car boxam do oxo-4H | - benzopyT an-

2-carboxyl ate, HHw sdivért waspevaporated,priparcaidawas redissoyeblown
solid with meltin gpomt 184-188[err] C (60%vyi el d). + IHN MR 300

MHz, - CD[ err] OD/ Y e¢etatqt andsyashad |whbh 2 3M NaOH sol'e‘élelonmi\f 8r3
dd, 1H): 3.70 (dd.. 1 2 .63 1
6951 (5? 1H) ; 7%@”( H)ﬂ!@ FerdVing ke, %%IYE '5ﬁ§ S¢1}u§% (Has 1&*’%’}“%

- (d, 1H); 7.85 (ynich wa'slﬁurfffgd(% éﬂkom&t@r(a%y l&hrough a Bxagehe

. 7: N-r4-oxo0-2-(1H5-tetrazo

-4H 1- benzopyr an-
8-yl - 2- beddy| oxygedt hyd 1 @3, deﬂydtu.nlgemx)thlr anh&xaaebetayl 2cetate, 90:10,

to recover 5._9'5 g of the title compound (82% yield). i
1y N.M.R. (300 MHz, CDClj) & ppm: 1.35 (t, 3H); 3.02
(ad, 1H); 3.20 (dd, 1H); 3.74 (dd, 1H); 3.84 (a4, 1H);
4.29 (q, 2H); 4.95 (m, 1H); 6.69 (d, 1H); 7.78 (s, 1H);
15 7.79 (d, 1H). R -

- boxvlate

Foliowing the process described in example 1 {point

D) ', st'arting- from ethyl 2_-hydroxymethyl—2,3—dihydfo_ben—_ _

20 zofuran-5-carboxylate and benzyl bromide, the title
compound was prepared, which was purified by chroma-
tography through a silica ggl .column, eluting w_ith_ n-

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

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

25 (a4, 1H); 3.13 (dd, 1H); 3.55 (dd, 1H); 3.59 (dd, 1H);.

7.19-7.27 (sc, SH); 7.78 (s, 1H); 7.85 (dd, 1H).
. acid S o
30 A solution of ethyl Zfbenzyloxymethyl-z,3—'dih_7'dro—

benzo‘furan-z-carb_ox-ylaté (1.62 g, 5.47 -mmél) in methanol

6

S ©4.27 (q, 2H); 4.51 (dd, 2H); 4.94 (m, 1H); 6.75 (d, 1H);



TA . N—[4 0X0- 2- car banoyl - 4- benzopyr an- 8-yl ] - 2- benzy- ,

_oxyrret hyl - 2, 3- di hydr obenzof ur an- 5- car boxani de In a solution of
ethyl = 8-(2-WOPZP®8ynet hyl -2,3- = . PCT/EP97/01418
di hydrobenzof ur an- 5- car boxam do) 4- ox0- 4H 1- benzopyr an- 30 '.
2-carboxylate (528 ng, 1.06 mml) in nethanol (25 m ) and anhydr ous
tetrahydrofuran (25 n1) anmoni a gas was WD 97/ 34885 ,f'
PCT/EP97/01418 68 70 bubbl ed for .

monutes. Aftdr %vdﬂo)rat'?ﬁ t%d‘él?‘}neb'éth a saltiqres@fi niM sblthlum

Eigi ?ﬂu)e and aaﬂ(ﬁﬁ& (54th cgr]igent edﬁg@éﬂ%g EG%P) HF%'EZ&%Q»[ u\“ﬁgl gLure

rtefluxed 5 stindeing tdrr3ng, &adter 1tEat:h-wast Rt 18 z e weth SIMVBEE
‘evaporated off .under reduced pressure. The resulting - crude was
‘suspended i n. a&demetandk WhSoBNBIPQ?@GIGidj (]33 under’ negiuest eprégsure.

filtrat shed t ed| i th wa d d
phosphor Bus pARELBRRATEFRS oy ude wa¥ oShapapasa” 3, Hafer (4B mi) cand

comou (agBiriale wytn s(hhd) gcetare NI 3§ S00RAL: oG

5.12 (m 1H); pha% was dxied 1lahd &QZs(Jalvehlﬁ) was! rdvaprdtdd of H3under 1H) ;
15 7.83-7.89 (sc, 4H); 8.24 (broad's, 1H); 8 32 (d, 1H) 8. 65
(broad-s, 1H): reduced 7|;>ressure, " to obtain .436 g the title

L\Fh£/|4 ?(g gi % %Rffaénld-zn]% B?gﬁh car oxalrr#‘c'}%l?%éyl Wﬁ%ﬁ&'ﬁta\/&wqﬁmbr o%%ss
_.descrl bgd | N MeamRN®12 (G7¥ Riield).
1§ N.M.R. (300 MHz, CDCl;) 5 ppm: 3.02 (dd, 1H); 3.26
(dd, 1B); 3.65 (d4d, 1H); 3.68 (dd, 1H); 4.60 (ad, 2H);
5.05 (m, 1H); 6.82 (d, 1H); 7.22-7.33 (sc, 5H); 7.90 (s,
1H); 7.94 (4, 1H). |

15 {3~ -2- =2= - —
. mmmw — — . ] i . .
j Fdllowing the process'described in example 1 (point
" K), starting from Z—benzy-loxymethvl—z,3—dihydr':ob'enzofu-_
ran-~2-carboxylic acid and 3—amino—z-hy'droxy_acetdph_enone , 3
20 ' the title dompound was prepared as a yvellowish solid

with  melting point  103-105°C and purified by
chromatography through a silica gel column (74% yield).
1H N.M.R. (300 MHz, CDCl;) & ppm: 2.64 (s, 3H); 3.06
(ad, 1H); 3.31 (ad, 1H); 3.66 (dd, 1H); 3.70 (da, 1H);
25  4.€! (dd, 2H); 5.06 (m, 1H); 6.86 (4, 1H); 6.85 (t, 1H);
7.26-7.34 (sc, SH); 7.46 (@, 1H); 7.72 (d, 1H); 7.74 (s,
1H); 8.53 (s, 1H); 8.74 (4, 1H), 12.96 (s, 1H).

30 o Follow1ng the process descrlbed 1n example 1 (point

" A), sta-rtln_g_ from N-(3 acetyl -2~ hydroxyphenyl) z-ben-;-



20 D), starm,gﬁuyn N-[ 4- oxo- 2- car. barmyl 4H 1- bénzopyran- PCT[Emm]418 :

8-yl ]-2-benzyl oxynet hyl - 2, 3-di hydr obenzof ur an- 5-car boxa- . - mde, .the .
“title compound was prepared whi ch was pu- rified by chromat ography -
through a silica gel colum, ~eluting with - petroleum

et her; chl orof orm mxtures of 25 increadithg polarity (56%vyield).
IHN MR - (300 M—&cxmmrl&ér,B]—dppnrdr@bsmzc(mamﬂdc&mamide (dd and ;

EH)” (7m282|7_|) 354(‘g§et§¥§ 2%@ 5 'the(%i‘:%@ ?W%ﬂ‘d 1‘11#'?1???3(@(1 (d’ __
_r7483xc()dc2i (illj)l-S tgégzlaéﬁl yﬁoelq'zﬂ—l-%t%engiggérlg% 8&5‘%‘1“ 166- 176%4\& %dQ'ﬁLgAfS@Sed |

PCT/ EP97/ 01418 . by crystallization in ethanol (73% Hield).
benzyl oxynmet hyl - 2, 3-di hydr obenzof ur an- 5- car.boxani de A mxture

of N [4-ox®-2- clind—M—-I-Rl béh@@pyﬁtm-8CDCl ) & ppm: 1.47 (t, 3H); 3.12

‘ngy, 0.66 mmol) di i ¥ )3+ T AmvBftirumt® )
yl]-2-benzyl oxynlaég ér% Cajizh%é ?ag rar%S Qf)a ggxa% 9 ng (30}9)
~chloride | (107 ny, 591 &&9 ml ) 4a@§180 . rﬁHCg fcl\;br I\tlp gﬁltﬁhzk?or ga@ldqd( 10“[rw

was |eft under stirring’at fer ‘that t'he
mxture, cooled at15008, 1H); 7.L80p&La3Bur(asc, VBIB); ppudRd(tontd);a7.d (4,

ih'ydrochloric aci d solution. (10 m), recovering by filtration the
formed 10 prel:ﬂbrt?tt'@7 (Sheldby DR ﬁﬂmg Hpgp1 8 » 1Hd; 8.19% (4,
_;;corrpound sol id with nmelting point 200-202[err]C, . ~which

_ pur |e crystalllzatlon |n
énethanolld|chlor.w p_ 1 2| @

Following the process described in- example 1 (point
M), starting . from ethyl -'8-(2-benzyioxyme_thy142,3—
15  dihydrobenzofuran-5-carboxamido)-4-oxo-4H-1-benzopyran-

2-carboxylate, the title compound was prepared as a

yellow solid w1th melting point 184-188°C (60% yleld)
1 N.M.R. (300 MHz, CD30D/CDCl, mixtures) & ppm: 3. 12 _
(44, 1H); 3.36 (da, 1H); 3.70 (44, 1H); 3.73 (dd, 1H);
20 4.63 (s, 26); 5.11 (m, 1H); 6.91 (d, 1H); 7.10 (s, 1H);
7.30-7.38 (sc, 5H); 7.49 (t, 1H); 7.82 (4, 1.H);' 7.85 (s,

1H); 7.90 (ad, 1K); 8.73 (dd, 1H). |

25

In a solution " of ethyl 8- (2 benzyloxymethyl- 2,3~
'-dlhydrobenzofuran-—s carboxamldo) -4 oxo—4H—1 benzopyran-
.30 - 2-carboxylate (528 mg, 1.06 mmol) in _methano_l (25 ml)

and anhydrous te_trahydro_furan_ (25 ml), ammonia gas was.



1lerr] NMR (300 Mz, DMSO) [err] ppm. 3.09 (dg, 1H): 3.37 15  (dd,

1H); 370(m 2% 458(s 2H); 5.13 (m 1H); 6.94. - (d, 1H; 7.14
(s, 1H); 7.989% ?95(50 7.57 (t, 1H); - 7.87-7. 95 (PEI/ERS]/01438 25
(dd, 1H); 10.00 (s, 1H). Exanpl e 8: _

8-[2-(3- PhenYI roPyl) - 2 3- d| hvdr obenzof uran- ' .
5- car boxam doI 4 oxo0-4H1- benzopyran 2- c%boxyl ic acid 20 -8A  Et hyl -

dr obenzor ur AR SRR o £GP, B Mbles" “ALKBY svaporatien. s GEYEPFBed in

exanpl e 3 (th'&t resultﬁxg Stgg1idg fr@%’i‘d%té"Wwas dissolved in .
2- hydroxynet hyl - - di hydr oben- - zof uran-5-car boxylate, the t|tIe

conpound vvastprte'radrmoman nNSano k| dy 1 mlxtur&H(NLSM Rl ) ( 20@ Mr’dded
CDCl [err]) [err ( 1H); 3.44 1H);
4.34 (g, 2H¥ Ek’eé%(”(‘ﬁfntmteé ‘Hef H291 %7“‘8-&(& The) ms*tPFE( as et ulse,d(d
1H); 7.80 (s E

2-(3- phgnyl proé?l)r) ft:%lrd“hn)?dr(]).{)enzo%uran 5- cgrhég t1m/e!b solvents were
97/34885  evaporated off under reduced pPEE5EPE7/ Oiiﬂé8 resulting
72 Fol |l owi. ng the process described in exanple 3 (point B),
starting fronratdnywaszauﬁprqnﬁﬁd)mhmbgm aoﬂyltbxyansoluble solid was

nmet hyl - 2, 3- d| h dr obe ofur rboxyl ate '
et hyl benzeneX SERY &F; %’Dﬁ t\ﬁ@" Blthpu‘ﬁ”{"?ﬁd by

chr omat ogr apgyat Erqledh Lﬁh&é:‘ 'Gé‘cﬁ@ﬂn 6H' KBsph et i ad e p
n- hexane: et hyl acetate, 95:5 (75%yi el d? SP orouse?r léla% R. ?%Oer?\/l—é,

WO

CDCl[ e10]) [ebthippmg 1537 (mg 3H),; the60title compound (quantitative
. yield). | | | o o
1y N.M.R. (300 MHz, DMSO) & ppm: 3.08 (dd, 1H); 3.36
. (dd, 1H); 3.70 (m, 2H); 4.57 (s, 2H); 5.12 (m, 1H); 6.84
(s, 1H); 6.92 (@, 1H); 7-28-7.38 (sc, 5H); 7.53 (t, 1H);
15  7.83-7.89 (sc, 4H); 8.24 (broad s, 1H); 8.32 (d, 1H);
 8.65 (broaa s, 1H).

Followihg the proce'ss'cllescrib'ed in example 2 (.point )
20 D)’, start:Lng -from N-[4-o0x0-2~carbamoyl- 4H—1—benzopyran-
8-yl}-2- benzyloxymethyl -2,3- d1hydrobenzofuran-—5 carboxa-
.mlde-, the title compound was prepared, whlch wa_s pu-
‘rified by chromat‘o_gra'phy‘ through a silica.gel column,
| .eluting with petroleum ether chloroform .mix'tures' of
25  increasing polarity (56% Yleld) | |
18 N.M.R. (300 MHz, CDCl;) & ppm: 3.12_(dd, 1H); 3.35
(ad, 1H); 3.71 (m, 2H); 4.64 (dd, 2H); 5.10 (m, 1H);
6.85 (s, 1H); 6.92 (d, 1H); 7.28-7.35 (sc, SH); 7.50 (t,
-~ 1H); 7.73 (d, 1H)., 7.77 (s, lH), 7.88 (dd, 1H); 8.30 (s, |
30 1H); 8.83 (d, 1H). |




'1.83 (m 4H) 6 , 2.73 (dd, 1H; 3.15 (dd, .
(g, 2H); 4.74 %ﬂé]”f‘ﬁ*gs 6. 70 (d, 1H); 7 10- 7 29 -1‘0' ' '(sc, 5H) 7%?“8
1H); 7.82 (d; 1H). :

2-(3- Phenyl propyl) 2. 3-di hvdrobenzofuran 5 car boxyl ic : _

Fol | owi ng t he process descrl bed I n exarrpl e 67;( point - E), st arting
fromethyl 2-(3-Rk ow{% 3 @ ' 1) L - X

the title conpolnd W 9 a

(300 Mz, Gﬂfﬂr]CI»A[enﬁkﬂmra o $0- K—@i—o&ﬁhzﬂdyano—4HL14béﬁhdﬁYr€h98—
2.76 (dd 1H); 3.21 (dd, 1H); 4.78 (m : 1H); 6.65 (d, 1H); 7.10-7.29
(sc, 5H); 7.81 (y¢])- zhg:enzmoxymglphy -2,3~ dlhydrobenzofuran—s carboxaml—-

i hyar ovenzot ur 4425, (XG0 ag- o6 el PRI gifle ofd28ssmeschi B

in exanple 4 (po o
2-( 3- phenyl propy#@B%)é cfrﬁné(%obengﬁldﬂéé r(nlo-, mg car b%?(ylmlmgla)mand ary :

3- am no- 2- hydroxyaNeammbethprmaﬁude (o tml) ewaemmetﬂltd umrprmaﬁﬂhq 6980
.yield). NMR (300 Miz, CDO 3) err}2 pm 1.60-1.85 (m_ 4H);
2.55 (s, 3H); 2 390 @tfozkﬂ 25 86’ @§$GQJ$hat3t ® @aature: cooligd ak 7XPQH,

1H); 6.71 (d, 1 7 5 1
7.62 (d, 1H): F%ﬁ“?& é&b'swgis 3é&“;e€ OTEp. & o QRY1ﬁﬁéﬁiéric Leia
Ethyl.  8-[2-(3- pgswtmbapydj)o 2m1)3- dtéW@ﬁ@?QHQOfwa'I'ﬁ:tratlon t¥O 9385
PCT/ EP97/ 01418 = -

car-boxami dbP- 4- opbeamitbénzopyhanem{capb@)&wm 111 mg ol |tdvé ngtitike
;ﬁ[ggeggesgfcg' e BRa TS o ML so11a Wlen RLEELhETpoRe 200-202c,

which was purified by crystalllzatlon in

methanol: dlchloromethane mlxtures (68% yield). :
1§ N.M.R. (300 MHz, DMSO) & ppm: 3.09 (dd, 1H); 3.37
15 (da, 1H); 3.70 (m, 2H); 4.58 (s, 2H); 5.13 (m, 1H); 6.94
(a, 1H); 7.14 (s, 1H); 7.28-7.35 (sc, 5H); 7.57 (t, 1H);
. 7.87-7.95 (m, 3H); 8.25 (dd, 1H); 10.00 (s, 1H).

20

Follow:mg the process descrlbed in example 3 (p01nt
A), startlng from ethyl 2 hydroxymethyl -2, 3-d1hydroben—-
-zofuran-s-carboxylate, the t1t1e compound was prepared?.'

_ 25 (88% yield). | o
<" 1 N.M.R. (300 MHz, cnc13) 5 ppm: 1.38 (t, 3H); 3.07
- (ad, 1H); 3.44 (ad, 1H); 4.34 (q, 2H); 4.60 (dd, 1H);
 4.67 (ad, 1H); 5.17 (m, 1H); 6.84 (d, 1H); 7.90 (s, 1H);
' 7.91 (4, 1m). o o | -
30 | 2




phenyl propyl )-2 ,3~dihydrobenzofuran-5-carboxanide . and 5 dlethyl

oxal ate, the title conpound was prepared, which was purified by
crystal | i zabYQB73488%hot ethanol (67% yield). 1H N. REHEPY(011S
Mz, CDCl[err]) [err] ppm 1.45 (t, 3H); 1.70- 1.92 (m- 4H); 2.71

(t, 2H; 2.93 (dd, IH: 3.38 (dd 10  1H); 4.50 (q, 2H); 4.93 (m

1H); 6.85 (d, 1H; 7.16 (s, } -7.32 (sc, ‘SH); 7.47 (t, 1H)
'7.77 (dd, 1H); 7.84 (s, 1FD; 7 87 ‘fdd, 1 8.71 (s, FP 8 93
(dd, 1H) . Followgpg the process described in example 3 (poin

xam do] - 4- oxo- enzop Xylic a

process descrmbeﬂynn2eaaanh9diobaemeﬁuran-5 dérboxyrﬂﬁermhndrcznbfaﬁbd
8- 2- ('3- phenyl propyl ) - 2,
hydr obenzof urahhzlbanzemm &b]e £idde @pmpo@néopgsanrgpared whigmthoas at e,

the titl d d with nelti t
184- 185051 1] CPURAEERENE r%@v{q?qag%?graa bR BEPGEE: iforsh et RERorcq R
ield). . 6 4

¥|28 ) . elﬁgi@b WEBSI xuﬂé é@?%%;%égidt%$”§535 §?§?§f ég?) H);
6.88 (d, .1H);18. MM.R. 1@00 mms 7 el ¢ 55mpm7 $43Qt,(t 253H);1H). 607- 83
(dd, 1H); 7.88 én] 2H); 8.07 (dd, 1H); (s 9Eb

9: N-[4- Oxo- 21 ¢ 35(tﬂbtrﬁ%fv|% 549+1Iber?z*b)pyr3n73 (ad, 5]-3-15 (dd

| 3- pheny! 2 3

NP s B SN ARG T G867, 1T 80,3020 W20

'nylprOQyé) 2, 6sdlhsﬂoobensofweaniﬁ)cawbhq%qm(ﬂaH) - WO 97/ 34885
PCT/EP97/01418

[ (3 Premygpi o2 561 lpgbasg/r 305G ¥ onethanesus fon o
ran car %3 ﬁy%ﬁ vﬁ ¥he :

acid | |
" Following the p:oceSS described in example 6 (point
E), starting.ffom ethyl 2-(3~phenylpropyl)-2,3-dihyédro-
15 benzofuran-s—carboxylate, .the_ title compound was pre-
| pared (98% yield). | |
14 N.M.R. (300 MHz, CDsOD) & ppm: 1.60-1.85 (m, 4H);
2.62 (t, 2H), 2.76 (da, 1H); 3.21 (ad, 1H); 4.78 (m,
1H); 6.65 (d, 1H); 7.10-7.29 (sc, 5H); 7.81 (sc, 2H).
20 — - - - - - - - -

_ Following the process described'in example 1 (point

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

_ iran¥5-carboxylic acid and 3-amino-2-hydrokyacetoPhenone,
25 the title compound was prepared (60%. yleld)

15 N.M.R. (300 MHz, CDClz) & ppm: 1. 60-1.85 (m, 4H);
2.55 (s, 3H); 2.63 (t, 2H); 2.80 (dd; 1H);_3.22 (aa,
1H); 4.79 (m, 1H); 6.71 (4, 1H); 6.86 (t, 1K); 7.11-7.25

 (sc, 5H); 7.38 (4, 1H); 7.62 (4, 1H); 7.64 (s, 1H); 8.3¢
30 (s, 1H); 8.66 (4, 1H). | -




74 o ~ Fol | owi ng the process described in exanple 7 (p0| Her,
starting . .froNO9784885] . 8-[2- (3- phenyl propyl)-2,3- ’Emmﬁ)ls
- di hydrobenzofuran 5- car boxam do] - 4- oxo- 4K 1- benzopyran-

2- car boxyl ate the title compound was pr epared (quan- 5 tltatlve .
yi el d). 1H N MR (300 MHz, DWMSO [erri ppm 1.65-1.85 (m 4H); 2.68 -
(t, 2H); 2.91 (dd, 1 3. 8 dd . % - ; +.6.85 (s -
1H); 6.88 (d, 1HyR&kk4s : "‘ QR rlall-a—Caruilidns. 7. 05 (m

3H): 8.24 (broad s, 3Q 5. Cbl " :
N- [ 4- Oxo- 2- cyano- 4H- 1- %g‘)ﬁ%ééﬁa ﬁ°%‘?55-%4£%§1_563 lﬁ e%ﬁe A ¢point

propyl) - 2, 3- di hygly obenzeiry g 5- Q&bhoxamde -acetyl-2- 'hyﬁﬁdmmyhb-z (3-
process descrlbed in. exanpl e 2 (point D), starting from
" N-[ 4- oxo-2-car bapbynymp{rgpyédz@pgr-@q.hydjgpbenzofuran— 5~-carboxamide and

8-yl]-2-(3- h h b ,
UL Gotmotna vebeBREL) pRaTeba LERRSRLNY Yinkiqung, wpCRERRRE: Fen
th h I | tigl t I
Ui Lyl st 2y optimmuion 1 e mant 7

(300 MHz, CDCI[eﬂ.b;Ld)[err] ppm 1.70-1.95 (m. 4H); 2.71 (t, 2H;
2.90 (dd, 1H dd, IH): 5.00 (m _ 1H); 6.80 1H.:. 6,84 .
(d, 1I(—|) 7, 15 7. g& [3“' MHZ:( rTé"‘&éa(’t 8 %m'717é5(c(1?t1|45)’”7 1%
1 7.86 (d, 1 5 C o
N—I_?4 Oxo- 2((1H- gg'tg? a{zdl y%ﬁ éoﬁyran \% ]ng%-(dg 1H)9 3.38 (ad,

(3- phenyl pggpy! ) 18)3- di.spdr(ape rrzm)‘pranss qar,bap)d 08.85 (d, 1H); Followsig
t he process described in exanple 7 (point rtin

' C
N- [ 4- oxo0- 2- cyanolHis 1-béBrobydZin{sc, 5H); §ILp72- (% 31§Heny7p?'6p§ﬂd)v AH);

p?eggrggrggegzggy g\%l g(ﬁ'car 9%'50713%’ ﬁ?drreﬂj‘?zg 8tpo7|t (532%& err]a (I%I ch o

was p_url_fl ed 1H).

.15 ‘ .
'Fol.lowing the process described in example 1 (point .

M), starting from ethyl . 8—['2—(3-ph_enylpropy1)_—2,3—di-

hydrobénzofuran-—Sécarbgk'amid_o]-4-oxo—4H—1—benzopyran42?
'carboxylate,. the ltitle__cgmpou:;.d was prepared as a _Yellow-

- 20 solid with melting poini " 184-185°C, which was 'purified

| by digestion in methanol (41% Yleld) _ '
1k N.M.R. (300 MHz, DMSO) & ppm: 1.65-1.85 (m, 4H); 2.68

(t, 2H); 2.91 (dd, 1H); 3.3& (dd, 1K); 4.95 (m, 1H);

6.88 (d, 1H); 6.94 (s, 1H); 7.15-7.32 (sc, SH); 7.54 (t,
25  1H); 7.83 (dd, 1H); 7.88 (m, 2H); 8.07 (ad, 1H); 10.01

> . (s, 1H). | | o | |

30



W' 97/ 34885 - PCT/ EP97/ 01418

75 : by crystalllzatlon I.n nethanol 'di chl or omet hane mi xtures
(61%.yi el d) .WO97/34885 14 N.M R (300 MHz, DVSO) [err] ppm 1. GB’CI’%’Q”PWS
4H); 2.66 . (t, 2H); 2.92 +(dd, 1FD 3.39 (dd, 1H); 4.96 (m
1H); 5 6.90 (d, 1H); 7.14 (s, 1FD; 7.15-7.32 (sc, 5H); 7.56 (t, .
“1H); - 7.87 (dd, 1H); 7.90 (d 1H); '7.%3. (s, 1H); 8.24 (dd,
1H); 9.98 (s, 1H. | e 10: '

8- (2- Eenzvlthlomﬁfﬁﬂlkpwﬁﬁﬁy ®LBRPEPEFafescribed in example 7 (point

A o P FeHE e 90K 22695 00Xy Lt 525 PnedfrplBRy1 FahuL

2- benzylthlo énzof ur Fut’i on “of
benzyl ner capt %ﬂﬁ%’eﬂiaf&éﬂ—mﬁboxamdoun4abs:©l-ut.a?—1e1ﬂwxﬂpy(ﬂé}x-m )

under inert atnosphere was added with a solution of potassium

hydrOX| de (0. ZxarbdSylate?. thenotitile apewbousdetwasolpreparead ) (aspner 15
under stirrinp room tenperature, a solution of ethyi

trlfluoréheth ?Yﬁbeg thyI 2, 3-di hydrobenzofuran- .

> carboxylate 1g- Py I B¢ 4o e ) bﬂsét)hﬁn‘ﬂpn( 13 [89-4a8s (n, 4H§dd9dssThe

resul ting m xture was stirring at roomtenpératufe for 24
h. After that the 2HUaI|2€$1m¢ﬁd 1H), evaﬁoraded 10FY; 4dnd8r (medasdd
pressure, the resultin due was partitioned, in a n1xture of

water (50 m) 6. 85 (%ndlgihyﬁ S%Cé@atéH)GSG H5-7 B (She Wheodsd pK&se

was _ ext th t at 3x Th ¢o d =

organic phase d:gzt? z?%d {%e \/en \A(/gs Qgﬁg%%atse’d ) rg) :ﬂf Lgnder

reducedjnyessqu 6079b(@i@a@ §;Olm)of t he title conpound as a dark
N

oi | (quantltatlve yield MR (300 Mz, CDCl[err]) [err] ppm
1.34 (t, 3H) ' =

Following the process deScribéd in example 2 {point

D),.starting from lb{4—oxo-2—carbamoy1—4HL1—benzopyran—
15 8-yl1]-2-(3-phenylpropyl)~2,3-dihydrobenzofuran-5-

carboiamide, the title compound was prepared,'which was

purified by chromatography through a silica gel column,

eluting with petroleum ether:ethyl ether mixtures - of

- increasing polarity (55% yield). . _ _

20 1 N.M.R. (300 MHz, CDClz) & ppm: 1.70-1.95 (m, 4H);
2.71 (t, 2H); 2.90 (dd, 1H); 3.34 (dad, 1H); 5.00 (m,
1H); 6.80 (s, 1H); 6.84 (d, 1H); 7.15-7.32 (sc, 5H);
7.48 (t, 1H); 7.70 (d, 1R); 7.74 (s, 1H); 7.86 (4, 1H);
8.32 (s, 1H); 8.80 (4, 1H).

25
. Following the process described in example 7 (point
C). étarting from N#[4-oxo—2-cyano-4HL1;benzopyran—8—
yll-2- (3—phenylpropyl) ~2,3- dlhydrobenzofuran-S carboxa—
30 " mide, the title compound was prepared as a yellowxsh

solid with melting point 234-235°C, which was purified



(dd, 1H); 27%3%@5‘) 2.98 (40, 1H) 3.25 (dd, 1H); 30 '37 F%@-*

- 4:31 (q, 2H) 6.76 (d,1IN); ©-7.19-7.27 (sc

. (s, 1H); 7.86 (dd, 1H) SR WO 97/ 34885 _

. PCT/ EP97/ 01418 - ) 76 o 1oB

© 2-Benzyl thi onet hyl - 2. 3- d| hydrobenzofuran 2- qegboxy- - lic acid

A sol ution of etBy| cRyBeaaylibataen! hith - et ndigond, chloromejthane 153‘%“51'% |
S .

benzof uran- 2- carbox | ate béZ 70 g, 8.53 mml) in ethano

‘added with a sdi@k¥%criedd) 1M pot assi um ~ hydroxide (42.6 -m). The

mxture was raf un stirring for 3 h, ‘after that was
neutralized wit h‘llb?(&glR P:%O MHz, PHSR) S\A/ég"'e-valpcﬁ%ﬂecﬂi)f(mundﬂﬂ r @dbéed
pressure. e 585yl t3 ngp Cy suspgnde 30 m and_ 10
extracted with (et hyl §acet ar‘?ze (?g['e\rl???s 53%) P‘:}‘he V‘)@i)gam 2“‘ gs)e
was’ dried and tlﬁe905d|d/,erntH)/\ﬁ57.€NﬁpP£§lt ed eff7 tir_r,(ie; 32 re ed

pressure, - to obtdin 2.172 g of the ) (sc as7a58 &%m

~solid with neltil#g ipol n$712(51d11273}50$] a-. 90 (@85%1’1{)el d’) 92 155, 184 N Bl Rg
(300 Mz, CDO [erad) Lerr] 70.(dd, 1H): 2.81 (dd’ 1H): 3.0

(dd, 1H):W 3.32 ?&§ :ﬂﬂﬁ ?;aﬁyQ éﬁt 498 (m 1ro 6.80 (d. 1H)

7.20-7.27 (SC )3 o D =97 (.0 _ L 0C '

- N-(3-Acetyl - .

di hydr oben- 5- cabhsaxboka

exanmple 1 §p0|n
2-benzy|tﬁ onet

3-am no- 2- hydro%is%%iﬁ%one - the title corrpound was prer ed a
yellow solid wt _ nelting point 119-121[err] C, which  was
pu__r|f|ed _by -A solution of benzylmercaptan (0. 992 ml, 8.47 'mmoll)

in absolute ethanol (10 ml) under inert atmosphere was
added with a solutlon of potassium hydroxlde (0.712 g,
15 12.7 mmol) in’ absolute ethanol (10 ml). After 15 min.
under stlrrzng at room temperature, a solutlon of ethyl '
'trlfluoromethanesulfonyloxymethyl 2,3~-dihydrobenzofuran- :
5-carboxy1ate (3.00 g, 8.47 mmol) in ethanol (15 ml) was
| added. The resultlng mlxture was 1eft under st1rr1ng at -
20 room temperature for 24 h. After that the volatiles were
evaporated off under reduced pressure, the resultlng
. residue was partltloned in a mixture of water (50 ml)
and ethyl acetate (5O ml) and the aqueous phase was -
'extracted with. ethyl acetate (3x40 ml). The combined
j 25 organlc phases were drled and the solvent was evaporated
~ | off under reduced -pressure, to . obta:.n 2.810 g of the
~ title compound as a dark oil (quantltatlve vyield). |
m N.M.R. (300 MHz, cDC1;) & ppm: 1.34 (t, 3H); 2.68
(dd, 1H); 2.77 (ad, 1H); 2.98 (dd, 1H); 3.25 (dd, 1H):
30 3.78 (s, 2H); 4.31 (q, 2H); 4.92 (m, 1H); 6.76 (d, 1H);
7.18-7.27 (sc, 5K); 7.82 (s, 1H); 7.86 (dd, 1H). :



chromat ography through a si lica gel colum, eluting wth

n- hexane: eth‘ﬁ acetate, 90:10 (86%yield). " 1IHNMR (300 MHz,
cod [err]) [KPOTAH8H 2.61 (s, 3H): . 2.68 (dd, 1H); 2W“1%,
3..06 (dd, 1H); 334(dd 1H); - 30 3.79_(s, 3H);- 4.95 (m 1H); 6.83 (d,
AH); 6.93 (t, 1H); .7.21-7.35 (sc, 5H); 7.46 (d, 1H); 7.72 (d, 1H);
7. 73 (s, : WD 97/ 34885 . - 76 _ “
PCT/ EP97/ 01418 , A+ . -

1H); 8.74 (d, I _

, 3-di hydr obenzofy . carboxam do '

'-4 ox0- 4H 1- benzopyr an- 2- car boxyl at e ' Fol | owi ng the process

‘described in exanpl eklsoé.p@tmn of eth)yl Z;-tlaemzmbthimmathyl -2,3- d:.hydro—
'N-(3-acetyl - dro henyl )-2-b '
-zyl t hi oret hyI %’?‘Tﬂ‘ %%’f?l?’éﬁlﬁtﬁar(lgoigm%le -53 m“!ﬂw‘cp in ethgpedny|

oxal ate, tge t '(t | U{;? V‘de@éﬁpavﬁf&x aS32 golutioH ! gj}t ! nge{ﬂ)e%é?julnd

wiith nelting point 1 whi ch Was purifie

“chrormat ogr aphy nyhimghia gi42.6a milQ. The adkeure eiwutsl ngewilule@hl angeor m
(81% yi el d). IHN MR (300M—|z CDCl [err]) [err] p q;{)m'. 1.47 a&t,
3H; 2.72  stinning H9r . 1?,4 eﬂ‘élerlltsmatsm mentradizes IgithdiM 1

3.80 (s 3H); 4.49, (

7.21-7.35 (sc, B9 den gg%t é$%99%gf89 9&% “n%E% ’f@ﬁ?%ﬁspiﬁﬁgu§e

(d, 1H); 8.70 (Mhe LHdsuBiBlg (@rude was lElispended 4@F water (30 ml) and
8-(2- Benzyl t hi onet hyl - 2. 3- d| hydr obenzof ur an- 5- car bo-

xamni-do) - 40ox0- Aktrduterdy Wit - edhlydxy lRicetadied (4x30 ml) F8heowbnganhe

DO om0 i B 4R Bhe. Ravert wal TSSO SHmaer

- | reduced préséure, to obtain 2.172 g of the title
corﬁpbund as a brown solid with meltin§ point- 12'5—12.7"0 |

| (85% yield). | |

15 In N.M.R. (300 MHz, CDClz) & ppm: 2.70 (dd, 1H); 2.81

| (dd, 1H); 3.02 (a4, 1H); 3.32 (dd, 1H); 3.79 (s, 2H);

'4.98 (m, 1H); 6.80 (&, 1H); 7.20-7.27 {sc, 5H); 7.89 (s,

‘1H); 7.97 (4, 1H).

20

Following the process descrlbed 1n example 1 (point

K}, startlng from 2- benzylthlom\.thyl -2, 3-d1hydrobenzofu-
ran-2- carboxyllc acid and 3-amino-2- ~-hydroxyacetophenone,
the titlle compound '.u_vas prepared as a yellow solid with

25  melting ‘point 119-121°C, which was purified by

| chromatography through a silica gel column, eluting with
n-hexahé:ethyi_ acetate, 90:10_ (86% yield). | _
1g N.M.R. (300 MHz, CDCl,) 5 ppm: 2.61 (s, 3H); 2.68
(ad, 1H); 2.80 (44, 1H); 3. 06 (dad, 1H); 3.34 (dd, 1H);

30 3.79 (s, 3M); 4.95 (m, 1H); 6.83 (4, 1H); 6.93 (r, 1H);
7.21-7.35 (se, 58); 7.46 (4, 1H); 7.72 (d, 1H); 7.73 (s,



drobenzofuran Wm@gam do) - 4- oX0- 4H 1- benzopyran 2- carmfoms

the title conmpound was prepared as a yellow - solid with melting point.

- 122- 125[err]C (81% yi el d).. . 1HNMR (300 Mz, DVMSO [err] ppm 2.80

- (d, 2H); 3.05 (dd 25 1H); 3.20 (dd, 1H); 3.85 (s, 3H); 5.08 (m 1H);
f6..91(s - 1H); 692(d 1H; 7.27 (m 9 ;- 734(d 4H); 7.54 (t,

- 1H); 7.86 (d, 1FD1HY 8§(§3 sl 1§ 90g(%4 1W),; 1%)08 (dd, - - 1H); 10.04
(s, 1H). Exanpl e 11: 8- 24 FI uorobenzyl oxymet hyI) 2, 3-di hydro- - 30 -
" .benzf our an- 5- car HXRANE dh . \fi :

- 97/ 34885

furan-2-car boxyl ate I h C I
1(point o star%.l%gl??o?nﬂét ﬁ%@%sts Sﬂrox@ﬁ*"fm "fé é*%ﬁﬁ %r& %‘%&5
zof ur an- 5- cafboxxiﬁte seaétlﬁgflqebﬁbenuyta fcetiden- nyaeoxypnenﬁmﬁJ21ben-
. conpound was prepared, which was purified by chr omat ogr aphy

through a silica grlthnbmerhh?bi—&t BﬂQIMGHObenZOfUrramevmr&mmeat at e,and

T 15, Gos AR 0ty B SR +
f( , 1) 217, Zélg%aéﬂgm%l 6’\4523 f'ijd Eﬁlth5 %l@?&gl%ozﬁtm%@%—ﬁ"})

7.00 (t,

which was purlfled by chromatography through 'a s:.l:.ca_

1_0 gel column, eluting ‘with’ chloroform (81% yield).
lp N.M.R. (300 MHz, CDClz) & ppm: 1.47 (t, 3H); 2.72
(dd, 1H); 2.34 (dd, 1H); 3.09 (dd, 1H); 3.38 (Ad, 1H);
3.80 (s, 3H); 4.49 (g, 2H); 4.99 (m, 1H); 6.85 (d, 1H);
7.12 (s, 1H); 7.21-7.35 (sc, 5H); 7.43 (t, 1H); 7.76 (d,
15 1H); 7.80 (s, 1H); 7,85 (&, 1H); 8.70 (s, 1H); 8.89 (d,
1H). | | |

Followmg the process descrlbed in example 1 (pornt

20. M) , start:.ng from ethyl 8-{2- benzylth:.omethyl -2,3~ dth—
| _drobenzofuran—s carboxamldo) -4-0X0-4H-1- benzopyran—Z-

carboxylate,_ the t:Ltle compound was prepared as a yellow_

| solid with melting point 122- 125 c (_81% yleld).-

1H N.M.R. (300 MHz, DMSO) & ppm: 2.80 (d, 2H); 3.05 (dd,

| 25 1H); 3.20 (44, 1H); 3.85 (s, 3H); 5.08 (m, 1H); 6.91 (s,
. - .1ﬁ); 6.92 (d, 1H); 7.27 (m, 1H); 7.34 (4, 4H); 7.54 (t,
1H); 7.86 (d, 1H); 7}33;(d,.1H); 7.90 (s, 1H); 8.08 (dd,
1H); 10.04 (s, 1H). = |

30 _..




11 2- (4 Fl uor obenzyl oxyrret hyl )-2 .3-di hvdr obenzof yran- 15
2-tarboxylic acid ~ Fol l owi ng the process described in exanple 6
"(poi nt way734885rting from ethyl 2-(4-fluorobenzyl oxyrREMERITO1418
.2, 3-di hydrobenzof uran-2-carboxyl ate, the title conmpound - . was
‘prepared, which was purifi-ed by crystallization in 20 - methanol (94%
yield). - -~ 1IHNMR (300 Mz, CDCferr}) [err] ppm 3.01 (dd, 1H)
3.27. (dd 1H ; 3. 65 (n] 2H); 4.58 1%d 2m 5..05 (rn 1m

6.81 (d, 1H); E : oRenz 5y ) :
‘1H); 12.20 (broad Si gnal 1H)'. 25 = 11C N-(3 Acetyl - 2- hydroxyphenyl)
-2-(4-f luorobe | ) -2, 3-di hyrobenzof ur an- 5- car boxam de

“Fol | owi ng the procesgg F’céﬁ'&.h eh)lhe) pgg@ég%se dedPifla in exalibie 1St(EHotercg

from 2-(4-fl uorobenzy oxy

‘di hydr obenzof urpg; 2-searudng | Cromi tiye El-hlydrﬁﬂmﬂtmﬁ}'l-&(}Zi dmdrwmﬁ-r ed
which: was purified b chr omat o%r aphy through a silica %el
colum, %l utiagfuraprh-cagboxylate gpdg74 33218131501‘0199112}’1 bromide,

/ /
oo eh o sPoFhELE. 1CPRRONDA HPS  PrePapgdy \ihithsoyamy, PUTdSiste b

[err] ppm 2.6 (gd, H) (

458 (0d. 2H). thémagb%ra?h%through s:@ﬂca?’gg‘f &Q?umﬂ elﬁt@ﬁjg_ Wlt@ﬁ)

2H); 5 7. 27n(-hexahip,.eih43 @d:etalﬁ)e,, ')957‘5 (((58%1|-91e17d)7.3 (s 1H) ;

'8.51 (s, 1H): 11D Ethyl |

‘8- [2 (4-f1 uorobe}ﬁz%g& 59&6 : |ﬁ?§316) 5 ppm: 1.34 '(t'_' 3H); 2'9-9_
10 (dd 1H); . 3.23 (d4, 13),_3_.52 (dad, 1H); 3.68 (4d, 1H);

4.30 (q, 2H); 4.52 (dd, 2H); 5.03 (m, 1H); 6.79 (d, 1H);
7.00 (t, 2H); 7.26 {dad, 2H); 7.83 (s, 1H); 7.87 (dd,
1H). ' -

15 2-carboxvlic acid
‘Following the process desczri.bed in example '6 (ppint'

E), starting from ethyl 2-(4'-fluorobenzyloxymethyl)-
2,3.—dihydrobenzofuran—2 -carboxylate, the title combourid
was prepai:ed' which was punfled by crystalllzatlon 1n'

20 methanol (94% yield). o R

| g N.M.R. (300 MHz, CDCl;) & ppm: 3.01 (dd, 1H); 3.27
(ad, 1H); 3.65 (m, 2H); 4.58 (a4, zn),: 5.05 (m, 1H);
6.81_ (d, i1H); 7.00 (t, 2H)., 7. 27 (aqa, ZH), 786 (.s, i1H);
7.92 (44, 1H); 12.20 (broad 51gnal 1H)

25 ' N=-(3- =2= —2-(4'~1 - =
Foliowing the process describéd_in example 1 (point

K}, starting from '2 (4‘-fluorobénzquxymethyl)-2,3—_
_dlhydrobenzofuran—Z carboxylic acid, the title compound
'30' . was prepared 3wh1ch-_was purlfled by chromatography

through a 'sil'ica - gel - column, eluting with 'h— )



~ benzof uran- 5- do) - 4- oxo- 4H- 1- benzopyr an- 2- carbo- '. .
- Fol |l owi ng thegg‘ﬁgﬁ@gl descri-bed in exarrp'l epy (p0| nt . P }z?&ﬁouw. '
from. N-(3-acetyl -2- hydroxyphenyl) 2-(4' - ' C

f1 uorobenzyl oxynet hyl ) -2, 3- dlhydrobenzofuran 5 carboxa- ._'_ n1de and
di-ethyl oxal ate; the t|tIe conpound was 79 prepar ed, which-was purlfled

by chr t | ut h
o hexaﬁre“acﬁ?gfg%«?g\?ﬁg“gﬁﬂro%ér&& h! ?%a)%e'n%fidifml[grg] i angth (300

‘Mz, CDA [err]) Tmr sl vRmy (30@16un(zt,, 6&133 B ppm: 2(6!01 (lsH) 333,35(@51
1H); 3.70 (m .2H); 4.49 (q, 2H); 4.58 (dd, 2H); 1H) ;
6.88 (d, 1H); 7.0dd¢t 1HIH):3. m) (ad7. )5, 3165, (mao2Hl; 24+)587(4zl (t2H);

(@1 s g afid %aoéei?%ea@ syt i Ll araga: i FL:

ran- 5- car boxani do] 54 0- an camkb I 5
oxam dpl a4 pie- 38 d anycanbonylie, 1nf; T3 s

Fol | owi ng e process éscrlbe |n exanpl e poi nt
fromethyl 8-[2-g451f (gor obgnzgl o1ydthyH)-; 12.96 (s, 1H).
2, 3-di hydr obenzof ur-an- 5- car boxam do) - 4- 0xo0- 4H- 1- benzopyr .
ran- 2- car boxyl at 2Rt hELDVY o Eobanihd-nedQpRa8E A IS
solid with nelti ' - ' \

~crystallization 2 ‘ I TR
ppm  3.10 (dd, x&t&te 3 37 : WO 97/ 34885
PCT/ EP97/ 01418 S - -
: 10 . Following the process described in example 1 (point

A), IStartlng from N—(3 acetyl-2- hydroxyphenyl) -2~ {4'
fluorobenzyloxymethyl) -2, 3- dlhydrobenzofuran-s carboxa—.
mide and diethyl oxalate, the title compound was
prepared, which wes'purifiedfby chromatography through a
15 'silice gel column, eluting with n-hexane:chloroform, 1:2

(53% yield).

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

(ad, 1H); 3.35 (dad, 1H); 3.70 (m, 2H); 4.49 (g, 2H);
| 4.58 (da, 2H); 5.10 (m, 1H); 6.88 (d, 1H); 7.01 (t, 2H);
20 7.13 (s, 1H); 7.30 (m, 2H); 7.44 (t, 1H); 7.77 (dd, 1H);

7.83 (s, 1H); 7.87 (4, 1H); 8.71 (s, 1H); 8.90 (4, 1H).

- 25 f _ '.Eollowing the processldescribed.in-example 1 (point'. 
O _ ' M), starting from ethyl78f[2—(4'—fluofobenz?loxymethyl)4-f
| 2,3—dihydrobenzofuran—5—eerb6xamido)-4—oxo—4H>1-benzopy-
ranez—carboxylaﬁe; the title compound was. prepared as a
:yellow solid with melting point 195-197°C, which was
'13Of purified by crystailizatien_in methanol. | |
1H N.M.R. (300 MHz, DMSO) & ppm: 3.10 (dd, 1H); 3.37



80 - (dd 1H); 3 68 (d, 2H), 4.56 (s, 2H); 5.12 (m 1H)-; 6.91

(d, 1H); 6 é ); 7.17 (t, 2H); 7.38 (t, 2H); 7.54 = (t, IH;
7.88 (sc; 8"’%5'58 dd, IH: 10.03 (s, 1H). Exanpl e 1RCTEFITOISIS
N-[ 4- Oxo- 2- ( 1H 5- tetrazoly) 4H 1- benzopy- -5 o a
ran-8-yll-2-(4-fl uorobenzyl oxynet hyl) -2, d|hydrobenzo-

f ur an- 5- car boxam de- - - 12A '
N[ 4- Oxo- 2- car

fl uor ob'enzyl oxa(:geﬁj’hy]l!'}4 ;2.I -Béa%' ﬁ@ g‘génzéi’hﬁar‘g\ﬂs (,zgxr)boxﬁa'l2 (l'b’ 1H)' 6.31

sol ution l1u P [8:65- (5yoneenzy| OxVi®, 2m); 7.38 (t, 2H); 7.5
thyl)-2,3-di hygro%enzgfuran 5f(car bg?am do] - ngo- % H1- (. 2 ) 7 '4_'

benzopyran 2- cdrthoXaH bt €7 . §4. Qﬂ@. -'@H) 28368 (udl)1H)n 1093 (s, 1H).
t et rahydr of ur an C added with a
saturated anme P :
.appr oxi matsel y
=stlrrlng at geért N, T nen tne So g o _ 1 :
‘obtain 1.158 g ffrdries1ddiso eamimend (quantitative yield). 1H
‘NMR (300 VHz, DIVBO) [err] ppm 3.09 (dd lH) 3 35 20 - (dd, 1H); -
3..67 (s, 2H); 448 g —O3 anbamao 2383 BHy1h-22(4 :

1H); 7..18 (t,

(broad s, 1H); ~<8°3B ; ) P 15

12B N- [ 4- Ox0- Zr3@eANno- 4H-1 benzopyran 8- yl']-2-(4- f1 uor o- 25 : L :
benzyl oxyl met'hyl) -2, 3-'di hydr obén of ur an-5-Car boxam de SRR Fol | owi ng

the proca®s descri bed isokxtiphe 8f(peithyl 8- [23)(,4'byf1m¢beuyzyloxyme-—
N- [ 4- oxo- 2- car bamyyl -

4H- 1- enzo
yl]-2-(4,-fl uotd¥dnzsA fH@% %F%P§FE§H‘BbEﬁEB?ﬁ?ahd°] 4- °x8-é§%66xan1de
wi-th- phosphor oygs,, 346 ﬂ tefcﬁl 28 g0 2.8 ﬁﬁrlgh L8y
title corrpound was repared | CI
tetrahydrofuran (100 ml)_ at -20°C was added with a
saturated ammon‘i‘a. solution in 'methanol (12 ml,
15 approximately 4M solution) The resultlng mlxture was
left under stlrrlng at 0°C for 4 h, then the solvents

were removed to obta:.n 1 158 g of the tltle compound

_ (gquantitative yleld) .
1§ N.M.R. (300 MHz, DMSO) & ppm: 3.09 (dd, 1H); 3.35°
20 (d4d, 1H); '3.67 (s, 2H); 4.56 (s, 2H); 5.11 (m, 1H); 6.87
(s, 1H); 6.92 (4, 1H); 7.18 (t, 2H); 7.38 (t, 2H); 7.53
(t, 1H); 7.84 (sc, 3H); 8.25 (broad s, 1E); 8.38 (4,
1H); 8.60 (broad s, 1H); 10.25 (s, 1H).

25 -2.3- ~5-
T Following the ‘process -described_ in ‘example 2 (point
D).," by r'eactino 'N-{4-0xo—2¥carbamoy1-4H—1¥benzopyran-8—.
S yll- '2 (4'- fluorobenzyloxymethyl) -2,3- d:.hydrobenzofuran— _
'5-carboxam1de w1th phosphorous oxychloride in DMF for
30 . 0.5 h at 0°C; the title compound was prepared, which was |

 purified by chromatography through a silica gél : colixmn.



pur i fi ed by c@%ggr aphy through a si I i ca gel oI um, _,,Cm,.,,.',mg

97/ 34885. ' PCT/EP97/01418
81 “eluting with petroleum et her chloroform - (77% _
“yield).- L IHN MR- (300 MHz, CDClf[err]) [err] ppm 3 10 (dd, "1H);
3.33°° . (dd; IH); 3. 70. (m. 2H) 4,59 gfdd, 2H); 5.10 (m - 1H); 5
- 6.82 (s, 1H): e 1 7 8 ( Iﬂ
- 7.72 (dd, -1#1);@%{%%% s, mth 7%‘%1&'{& briibal: rBhl?CHh.’fcr’s’f'“’1H)7"4‘l 79?25%
1H). '12Cyihé~1rd4)— O(O 2 (1H—5 tetrazolyl) A4AH-1- benzoyran 8l -yl] :
2-( 4-11 uorobeq_ﬁ-(\;l nethyl)-2. 3-dih dr.obenzof ur an- 5- car boxam de
Fol l owing the p ﬁescf 09cdtH7y ¢ i3 75(BBF'nt -10 (éﬁ WHhit Bmg3

from N-[4-o0ox0 4H ngapyr

yIT-2-(4- fruorétQS’ VAR ST hﬁf)@ %ﬁr{ydrog nZ ¢ ra%*”' 5.10 (m, 1H);
5-carboxaw) de, ¢ g% (4, 1R); cerragurea V@) ; me@ﬁrrd 5 2H); a7 18 (M\'h' bR); o
solid wth meltrng pornt 229- 232 err]é : purified by -

di gestion in etthys dtth,erll{)7,7% yl12| d@d, 1H); I?I RIBM(IB 1(!{3)00 ™88 CVBSOLH)err]

ppm 3.12 (dd 1H) 3. 40 d 3. 72 (d 2H);. 4.60 (dd, 2H);
5.12 (m 1H); 8 (%3s%¥er 11é ﬂ% ogg 7.25 (s, ro 7.33 (m
2H); 20 - '7.5a IP. Oy 2 .

.8.73 (d, 1H);

8-[ 7- Chl or o- 2- ' : 3 win dntyialy o 3

. benzof ur an- 5-car boxam dol - 4- oxo 4H—1 benzopyran 2- car bo- : xylicd 25

13A Met hil0 3- cislazhexanids ovaenzoate - Fol | owi ng the ‘process
fram

oot b oca hyer oy bEGIBAE the prgtessulakiIBol I axample 7 ofmpint
- gﬁgg){geld)-- c), MtdMiy (888mMin- rzlaﬂéuzJayiﬁwxAznmmmeﬂzaﬁyfan-ShD
R yl]-2-(4' —fluorobenzyloxymethyl) ~2,3- dlhydrobenzofuran- :
5~ carboxamlde, the tltle compound was. prepared as a

15' white solid with meltlng pomt 229 232°C, whlch_ ‘was
purified by dlgest_lon in _ethyl ether (77% yield). |

1§ N.M.R. (300 MHz, DMSO) & ppm: 3.12 (dd, 1H); 3.40

(dd, 1H); 3.72 (d, 2H); 4.60 (a&d, 2H); 5.12 (m, 1H);

' 6.93 (4, 1H); 7.05 (t, 2H); 7.25 (s, 1H); 7.33 (m, 2H);
20 7.52 (t, 1H); 7.89 (4, 1H); 7.92 (s, 1H); 7.96 (dd, 1H);
'8.73 (d, 1H); 10.05 (s, 1H).

Following the proéess described in example "S (point
C),- startlng from 3—chloro 4- hydroxyben201c acid, the
-tltle compound was prepared (87% y:.eld) _
M N.M.R. (300 MHz, CDCly) 8 ppm: 1.39 (t. 3H); 4.37 (@
300 2H); 7.04 (d, 1H)} 7.89 (dd, 1H); 8.06 (d,.lH).:;“



30 . 2H); 7.04 (d, 1H); 7.89 (dd, 1H): 8.06 (d, 1H).. 13B Et hy

- 4-al lyl oxy-3-chl orobenzoate - MD 97/ 34885 . s
PCT/ EP97/ O W3 87/34885 ' : -82 PCT/EPFRIMEEN NQ
‘the process described in: exanple 6 (pornt . A, starting from ethyl
3-chl oro- 4- hydr oxybenzoate, the title conpound was prepared (91% - -
yi el d). ferr] N.M R (300 N+E [err]) [err] ppm 1.39 (t, 3H)

4.37 (q, 5  2H); 4.69 err]5.49. (dd, 1H. 6.07
(m 1H); 6 94 (d Feisowrngltbedptﬂ$es%3Qﬁ5?61 F%ﬂ bRamp1 3% gRgAnt o

- 3-al lyl- hydr oxypenzo _ko D @ce
descri bed |rf?L ﬁ%ﬁ?ﬁ} ?ﬁ?% %Eﬁyllﬁ Ch%%f?lf h*?%??ngH?OQEQ':%%e
4-al |yl oxy- 3tfbiereeﬁséaaaewabhereyaredtugﬂ%3yﬁamppund was prepared,
whi ch - was- furrfre by distillation - under reduced pressure

(0.2 torr)lH N.M.R(q(3A0i MHzi,v&DAlej )8 pPPm: 1.3%H (tm RHIG3d0 3VHAQ

- CDd [err ery m 1 3 d, 3 » 5.09
- (d, [1H) ]23 [121** 11 4%@)9 %gm%rh F!}1535:‘)’ ﬁﬁg ’%*b%“?d"‘gH) d‘fl 35(’«1 f |
13D Ethyl chigr)o P ggdlrggxyqﬁt)hle 213-(dHdy dppeng o pi- (d 1H).ran- :
- 5 carboxylat omnng the process descri bed i'n exanple 6 :
. (point .. : : ool 4 pidoyienadate- 4- hydr oxyben- 20
. zoate, the titl d d (80% yiel d) 300
R T RGO J L K W

% %ED 1§D78 (gg) d?%fﬁ%l%é @%%mleﬁhyl 4- al1§1§§y£§ec%ﬁbro§€%§dﬂﬂe]*Qhe7 4

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

~distillation under reduced pressure (0.2  torr)
‘(quantitative yield). B | | |
1§ N.M.R. (300 MHz, CDCly) § ppm: 1.38 (t, 3H); 3.45 (&,
| 2H); 4.35 (q, 2H),'5 09 <a' 1H); 5.14 (4, 1H): 6.01 (m,
15" 1H); 7.76 (4, 1H); 7.92 (4, 1H).
' 13D Ethyl 7-chloro-2 —hvdroxvmg_thxl_z_,_a__d;hx_dmb_enzgin_
ran-3-carboxylate

Following the process described in example 6 (point

c), starting from ethyl 3—allyl 5- chloro—4 hydroxyben—
20 '. zoate, the tltle compound was prepared (80% vield).
1y w.uR. (300 MHz, CDCl;) & ppm: 1.37 (t, 3H); 3.19
(aq, 1H); 3.33 (dd, 1H); 3.78 (dd, 1H); 3.97 (dd; 1H);
4.33 (a, ZH);.5;09'(m, 1H); 7.74 (4, 1H); 7.85 (&, 1H).
Follow1ng the process descrlbed in example 3 (point
A), starting from ethyl 7-chloro-2- hydroxymethyl -2,3~
: dihydrobenzofuran-5-carboxylate, the title eqmpound was
prepared (quantitativeﬁyield); | p
‘30~ 1§ N.M.R. (300 MHz, CDCl;) & ppm: 1.38 (t, 3H); 3.20
- 1(dd,-1H); 3.53 (dd, 1H); 4.32'(quzx)} 4.67 (aad, 13);-'



13E EthyI 7-.chl or o- 2- tr|fIuoronethanesulfonyloxynethyl 25 - R
. 3~ di hvdr obenzWOY885car boxyl ate ' Fol l'owi ng the prod’(@gm’”"“‘“ -

;descrlbed in exanple 3 (point - . Ay, starting from ethyl . -
. 7-chl oro-2-hydroxynmethyl-2,3- ° - dihydrobenzof uran-5-carboxylate,’ the :
title .conpound was prepared (quantlt% ve yield). 30 - 1IHNMR

300 Mz, CDd 1H) :
5 53 (dd, 1H); [er{z;)h‘ggruyﬂ?p"%# oliéﬂr .76 3152\/\6%/ 37488(5% ._*?m.
PCT/ EP97/ 01418 _

5.28 (m 1H); 7.

7-chl oro- 2-( 3- pmammhmﬁmﬁgaxhﬂxﬁldteydrobenzo- furan-5~carboxy|ate

Fol 'owi ng the -process described in exanple 3 (pojint_ - 5 B), starting - .
from ethyl 7-chl oro- 2E9}19ViBng okkehRRESESS described in example 3 (point

f | I d b f
bbbt oot e e SRR P B RSN kP o ¥ uorgpeshapssu1-
purified by chH%Eﬁfmﬁiwmatﬁﬁio@gﬂ-alﬁggggaenzofurawﬁsJEafyakyfﬁﬂeIngaﬂef1

petrol eum et her: ethyl acetate (58% vyi el d) . 1l err]

N.M R (300 Mz 2-0DBfeethylbénzehepprithd. 38 Yke  AYmpaund)- was prepaged,

C(mi, 268 t 2.91 (d ' _ i . 4.32 (q,,
(2$ 2 o5 (,,1%3{') wps 7Pt Q%E%H)h#l—i) Snfomats ography d,tﬁpﬂ)‘,gﬁ %esglglca

" Fol | owi ng the process
- from et hyl1¢7- chlgs o5 2¢ §8s ppeeya pr opyl ) - 2

81 et f AR S B RO g
1g N.M.R. (300 MHz, _cnc13) 5 pom: 1.36 (t, 3H); 1.70-

1.92 (m, 4R); 2.68 (t, 2H), 2.91 (a4, 1H); 3.34 (aa,

1H); 4.32 (q, 2H); 4.95 (m, 1H); 7.15-7.30 (sc, 5H);

7.71 (d, 1H); 7:.86' (@, 1H). . - | |

15 2=(3=; >y1)=2.3-dihyds ~5-carboxy-
]._ .i . ’
Following the process described~in example 6 (point;'
" E), starting frqm ethyl'7—ehloro—2-(3—phenylpropyl)-2,3¥.

dihydrobénzbfuran—5—carbox?1ate, the title eompOund was

20 prepared (92% yield). o
. 15 N.M.R. (300 MHz, CDs0D) 5 ppm: 1.70-1.92 (m, 4H);
2.70 (t, 2H), 2.95 (ad, 1H); 3.40 (dd, 1H); 4.99 (m,

1H); 7.15-7.30 (sc, 5H); 7.73 (4, 1H); 7.,83 (4, 1H).

25 }=2.3- =5- |
_Following:the prdceSs described in example 1_(point
K);.'starting from__7—ch;or692—(3—phenylpropyl)—2;34dihy‘ ;f
drdbenzofuran—5fcarbOxyiic_acid, the_title compouﬁd:was i
'prepered, which was pufified'byichrdmatogfaphy'throﬁgh-a*”
30- 's-i.l'ica gei column, elutlng w:.th petroleum ether chlo-'

roform,-l 1 (84% yleld)



d|hydrobenzofuran 5-carboxyl ate, the title conpound was 20 'prepared (92%)

cyield). IHN.MR (300 Miz, CDerr]CD) [err] ppm 1.70-1.92 (m
AH) ;- - WORA4B8S 2H), 2.95 (dd, 1H); 3.40 (dd, 1H); 4. 9PQUEPITN1418

é 1Fb; 7.15-7.30 (sc, 5H); 7.73 (d, 1H); 7.,83 (d, 1H). 13H -
 N-(3-Acetyl - 2- hvdr oxyphenyl ) - 7- chl or o- 2- (3 phenyl - 25 .
- 2ropyl) -2, 3-di hyr obenzof ur an- 5- carboxan1 . FoIIomAng the

' d tart from
0%t Sl N POTI S Mocs 3  ant LE i
‘acid, the titpesgoqrounggyas g, 53 (tprezg.g{.edg. i C(aef S er féfe%4 e‘tdr%l i

chronatography through a 30 I'i ca col um

ether:chio- 1H); réoféf m(m}: Jll(BA%q/.ﬂea dft, 1H); 7. 11\4\@ %’36885 53),
PCT/ EP97/ 01

(300 Mz, dgéf%rFF) AR mﬁ ﬁ§601§)387 @% (&) ; 18), 8. 382(50 @ﬁ)ﬁﬁﬂ
2.63 (t,g2H); édd H}FD 3.24 (dd, ~ 1H); 4.84 (m 1H); 6.79 (t,
iH; 7. 11 2% ? F& - 7.29 (d, 1FD"7 45 (s, 1H); 7.63 (s, 1H
- 8.38 (s, 1FD; ; -
8-[7-chl or o- 2- (3 phen Ipro-yl)

zof ur an- 5- car&ians ) i YOmLZD) - o
‘Fol.l owi ng th rocess descrlbed in exanple 1 (poi nt 10 A, startlng from
N (3-acetyl - g“ﬁ%%roxyphenyl) 7-chl oro- .

2-(3- phenyl propyl )r31 Bowi hy dE REeBEELEEa &é‘&r%@xg exap 35#1 i e
conpound was prepared, which was purified b rONaT graph rough a
S|I|ca1@bl(XAlHWﬁterulnggﬂmmw1N-(3 a¢ntyb+2uhydrekbﬂheﬁ?hQLOiehEbro-

m xt ur es | ncreasjn olarltgr(57@6y|eld) ferr] NMR

(300 Mz, CDéTQQTR %PY%Pfﬁpﬁbh{213nélb¥ Shpnzpfpgan-5-carboxamide,

‘the title compound was prepared, which was purified bY

-2' 3 d|hydroben-_

chromgtography through a silica gel column, éluting.with .
_ 'petroléum ether:chlorbform 'imixturés of increasing.
15  polarity (57% yield). - |
ln N.M.R. (300 MHz, CDClj)u & ppm: 1,47 (t, 3H); 1.76-
1.96 (m, 4H); 2.72 (t, 2H); 3.01 (44, 1H); 3.44 (ad,
1H); 4.51 (g, 2H); 5.03 (m, 1H); 7.15-(s, 1H); 7.19;7.33
(sc, 5H); 7.47 (t, 1H); 7.71 (s, 1K); 7.79 (s, 1H); 7.89
20 (ad, 1H); 8.66 (s, 1H); 8.88 (dd, 1H). |

Foliowing.the process described in example 1'(ppint
25 M), Sta:ting from ethylh8-[7—chloro-2-(3-phenylpropyl)-
2,3—dihydrobeniofuran-5—ca:b6xaﬁidb]f4-oxo—4ﬂhl-benzopy-
rah—z-carboxylaté, the title'compound was prepared as a
- white solid with melting' point '224—225°c, which was .
_ purified by chromatography through a'silica gel column,
30 -eluting with chloroform:methénol,_98:2.(54% yield);
'13 N.M.R.'Isbo MHz;hCD3OD/cbc13'mixtures)'s ppm: 1.75- °

{1 &



1.96 4H) : 2H); 3.01 (dd, 1H); 3.44 (dd,
(m 4H) ; wo drhdgis 2H) ( H) ; { 49{71{,?_

2H) ; 5'03 (m 1H); 7.16 (s, 1H);.7.19-7.33 . (sc

771(s H)779(s H)78920'(dd 1H) 866(s 1H) 888(dd
- 1H). . 13J 8-[7- ChI or 0- 2- ( 3- phenyl propyl ) - 2. 3- di hydr obenzof u-
- ran- 5 car boxam do] - 4- oxo-4H 1- benzopyr an-2-8&arboxylic ~aecid -

* Fol'l owi ng the pdo@éss(miesém)bedm?ﬁexampl 2H1,(|03)sz Zad M) ; StAI4d ngdarom_ o

et hyl 8-[7-chl org-2-(3-phenyl.pro
2, 3-di hydr obenzdfdFan? 58 bea?aﬁﬁo] 'ﬁ-b&o(zﬁ-.tllﬁénzo?p.)dsﬂ 32 (sc, 5H);

ran- anrboxylae t tigtdre prepgte white solid
with nelting BO|th% %QZSPQﬁH?gﬂg 3%?& 7 gg q %Burlﬁﬂ%ﬁi t4a, 1H);
chromat ogr aphy shsgugladg am)i.ca gel colunn 30 eluting with-
chl or of or m net hanol , 98 2 (54%y|eld) : 1[err] NMR (3. 00 MHz,
CcD{er r] O EDC [ Exampdexidd -{ 3-Rhe oJ 003 - W P 3
PCT/ EP97/ 01418 . _ _
2.73 (t, 2H); SHZMUESTEM—SAeLSAdT 1 RYLANT < 3Ei KYS
(s, 1H); 7:19-7 g 5H); T, 50(t 1m 7. 74(d 1H); 7. 85(d
~1H); 7.94 (dd, igéTaﬁiﬁ - 8.53 (dd, 1H). 5 Exanple 14: . . . _
8-[2-(3- Phenyl plm&luagxﬁnnemi_ammran- | | '
5- car boXami do] - 6- f | uor 0- 4- gxo- 4H 1- benzopyr an- 2- car boxy- I|c aC|d
‘14A 4-Fl uor ophenyl aEeiapwing the process|destnibedcipr examlﬁeﬂcrdﬁtﬁhtn

32anple 116p0'n&)105tar§%n8|0u egg{jﬁg%éaééug fg ggokltthe tltle 2ﬁﬂ%§ynd

prepaf éd™as
(300 Mz, CDOl [prepaped 3s28 €6lodklesé %@1(Ct94% y:.e]h 148
~ 5-Fl uor o- 2- hydr pxyacet ophenone 15 | ow ng the process descri bed

in exarrpl e 1 (p nt‘ M.R. (39\9 MHsr.aCDQi%) f&(ppm4 lerpyheanl), FeoeatE@,
the title _

15 _Following the process described in eXample:l (point
H), starting from 4-fluorophenyl hacetate, the - title

compound: was prepared as a white solid with 'melting

point 55-58°C, which was phrified 'by'-chromatography__l'-

through e silica gel column,. elutlng w1th petroleum'-
20  ether: chloroform, 9:1 (78% yleld) - '
| 'H N.M.R. (300 MHz, CDCl;) & ppm: 2.62 (s, 3H); -6.85
(dd lH), 7.22 (dt 1H),_7 40 (dd 1H), 11 98 (s, 1H).
| "Following the prOCess deScribed ih-exemple 1 (point
- 25 1), startlng from 5 fluoro-z hydroxyacetophenone,' the_.
| title compound was prepared as a yellow solld which wasf'
purlfled by chromatography through a szllca gel colnmn,_
eluting _w1th petroleum _ether chloroform, : 1.1 (52%_
o yield). '_.'I T . -
30 1m N.M.R. (300 imz,_ cnc13) & ppm: 2.72 (s, am); 7;8_1 '-
 (aq, 1m); T 9 (4, 18), 12.62 (s, 18). o



compound was prepared as a white solid with nmelting poi nt
55- S8[err] ilch was purified :by -chr omat ogr aphy
si-lica ge 0%724] eluting with = petroleum 20 et her: %&Q&lﬂﬁ 9:1

(78% yi el d). : 1HNI\/IR (300M—Iz CDCl [err]) [err] ppm 2.62 (s, 3H)
(dd, 1H); 7.22 (dt, ‘1H); 7.40.(dd, 1H); 11.98 (s, 1H). 14C .
- 5-Fl uoro- 2- hvdr oxy- 3- ni t r oacet ophenone 86 Fol | ow ng the process-

‘descri bed i n, gxan

()
) “'--'

- 5-fl uor o- 2- hyar ' 1 pound was prepared as a.
~yellow sol id MthFoW&bw1ng thqnyrd¢esbbaeebfQBBBOﬂhae&hmbhmougwﬁh&hﬁlca

gel- col um, ~ -eluting wth petroleum ether:chloroform (52% -
~yield): 30 B)i[estamtingR Ixawo ﬁﬁilueperg)-hp@rrpptmnmztrmqempm

_'|73C'€|3'/1EP97/0121g§he'|_Dth gglgﬂe 1@0!!\9%%!1%2 des Ig)repaggd (qu 9t7a/t34885
-3- Ami nosg 5- flyiglajhdroxyacet ophenone o - Follow ng the process

~described in exanple 1 (point .~ -B), starting from '

- 5-fl uor o- 2- h§7Hr MR N (Boacemm).heCD OD) &nppe: 2hES t(ist, e3HIPMTEOLEE]  was
preepar ed E&ntltatlve déylelop - 1[err] NMR (300 M#z, CD
D). [err] pph#d2 §)(s §ﬁ)( . (dd, 1ro 7.84 (dd, 1H).

14E N (3-Acgbyl . Y _

- )-2,3-di hdr cBat
descrlbed i > CAA ' Fi : d .

2-(3- phenylpropyl) 2, 3- dlhydrobenzofu- ' ran- 5- carboxyllc aci d and

~ 3-am nb85-f| uoro- EOMQWéﬂya@be procesg ¢igeevbeed inecexampdecdndmeidtnas
.:prepar ed, th?h artlng from 2 (3-phenylpropyl)-2, 3-dihydrobenzofu- _
ran-5- carboxylz.c ac1d and 3-amino~5- fluoro—z_hydro_xyace-
tophenone, the titlé' compound - was prepared,' wl'.xireh_. was
| .purified by chroinatograiphy through a silica gel column,
15' eluting with petroleum ether:_c'hloroform,-' 1:1- {(79%
yieid). | | o | -
‘1§ N.M.R. (300 MHz, CDCl;) & ppm: 1.70-1.95 (m, 4H);
2.58 (s, 3H); 2.70 (t, 2H); 2.89 (44, 1H); 3.31 (44,
| 1H); 4.79 (m, 1K); 6.72 (4, 1H); 7.11-7.25 (sc, SH);
20 7.40 (a, 1H); 7.62 (4, 1H); 7.65 (s, 1H); 8.19 (s, 1H);
- 8.66 (4, 1H). |

Lle

25 '~ Following the process described in example 1 .(po'int'

A), starting from -"N-(3-acety1‘-—5'-fluoro—2'-hydroxyphenyl)-
2-(3-phenylpropyl) -2, 3- dlhydrobenzofuran—5-carboxam1de .
and dle_thyl_ox_alate, the tltle compound was prepared,
which was purifie.d by erystalllzatlon in ethanol (55%
30 yield). N
| 1p K¥.M.R. (300 MHz, Cﬁcl3)_s'ppm;-1.4e (t, 33);';.7ob-



purlfled by cru,B . L aphy throogh a si I ica gel colum, 15 ?bk'hzb?ﬂours

witth - petrol eum “ether:chloroform - (79% - ~ yield).

NNMR (300 Mz, CDC[err]) [err] ppm 1.70-1.95 (m 4H); - _.2.58
(s, .3H) 2.70. (t, 2H) 2_.--89 (dd, 1H); 3.31 (dd, ' 1H); 4 79 (m 1H; -
6. 72 (d, 1H; 7. 11 7.25 (sc, 5H); 20 - 8740 (d, H) 7.62 (d 1H); 7.65
(s, 1H; 8.19 g, g 4H); 82669(d(t1H}zu), 2. 9@4&&3 hyin§;(23.32 (da,
(3- phenylpropyl) 27 3- lgl hxdr'dbenzof ur an- 5-

car boxam do] - fllHJ)Qr@%xtq4l—EH-)beﬂz.Gl0yr(am, 2By bGXBDa(d 2 ); 7 08 (s,. .

“Fol I oi WAg the process descri-bed in e le_1 (point A, startin from.
N ( 3- acet yl - 5- f [3Fbkio- D 8ot ok pH &Ry )%‘?}) 7. 4(2 (dd,  1H); 7)5 dd, 1)
oxal ate, the tit Anas’ pr epar &d
crystal lization ji4y eighy
MHz, CDCl[err]) [err
PCT/ EP97/ 01418  xami B~ - 3 - :
2.79 (t, 2H); 2.90 (dd, 4.48
1H); 6.80 (d, 1H); 735%313(%"@"9 the éwce?slgef%z‘b(% in xa“ﬁ’ig %d&”iﬁ)’--
7.69 (dd, 11); dd LR 50 2_44G
8-r2-(3-Ph PHen prop}l# 21(n§3 ﬁvdro éofuré{?S(g é%eﬁflpﬂiﬁ:yl) ¥2.3 &4
xam do] - 6- f | uor sz@zcoﬁerﬁrbﬂurM-O@arhﬁxammdbbesylfu.uo&m-d-oxo—ul- 1-ben-
Fol | owi ng t he process described in exanpl e lt Em nt M, starting

1

from ethyi0 8- (ZRRYFIATHaFRANTIate g- hhe le compound was prepared

%SL?Eﬁ“?ZSi Do o AL EGH R B s N ki i s e, whien vas

purlfled by chromatography through a silica gel column,

2- ( 3- phenyl propy) )772 (3 d| oé)e.p&o{)dluaan:u‘;)caébg_xlar(nsde:m3 pur???egl' g;hyl

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

20
Follovn.ng the process descrlhed 1n example 6 (po:.nt
“A), starting from 2- chloro-4-hydroxybenzon1tr11e, the -
25 title compound was ' prepared -as a white solid with.

meltmg po:.nt 50- 52 C (98% yield). . o
1y N.M.R. (300 mxz,, CDClz) & ppm: 4. 59 (m, ZH), s.’_3’5'
(44, 1H); 5.40 (44, 1n),.s._oo. (m, m),_ 6.88 (ad,.m)-; -
7.03 (4, 1H); 7.59 (a). | .

30




as a V\/mte solid with rreltlng poi nt 183-185[err] C, which was purified

by* chromatoag EHX through a silica gel colum, eluting with

‘chl-orof orm MEPRHMS o5:5 (66%vyield). - 1[err] NMR ( 3VEREOMS0)

6 ppm 1.65-1.85 (m 4H); 2.64 15 - (t, 2H); 2.87 (dd 1H); 3.31 (dd,.

1H; 4.91 (m 1H); 6. 83 (d, 1H); 6.87 (s, 1H): 7.15-7.32 (se,
5H); 7.49 - (dd, 1H); 7.80 (d, 1H); 82 (s, 1H); 8.14 (dd, 1H) .o
éopﬁzm(/lspré;?) 2. 31-‘(?]5;%6‘@' e\a-? prgcésscﬁegcglgeﬁ in example 6 (point

benzof ur an-5- g?r bO)ﬂBMnd‘ OfPoﬂH‘l B2NFARK YT~ 1AV Renzonitr#id C agacid
15A 4- Al | yoxy-2-chl orobenzonitrile Fol | ow ng the process

described i n mixtpire of phtallyl-2-chlpro-4+hydrogybenzonitrile and 3~
2-‘chl or o- 4- hydr, oxybenzom trile, title. conmpound was re'Par ed

as- a white 2dd¥lr2-ghlpro-4- hYd&ﬁQ’EYWWHrSEeSZW (HE3ined)

UL g B el RN sy’ i gy SEpgougy 49,

(d) 30 : 15@1@1@a1Y§e2 C&&mxﬁh4 madrﬁl?ﬁd?ewartwlbstﬁﬁﬂeﬁmaléﬁﬂer ethyl
2-chl or - 4- hydr oxybenzonitril e ‘WD 97/ 34885

‘PCT/ EP97/ 01418ther, 8:2, the isomer 5-allyl-2-cqigloro-4-hydrgeybhens ng
the process descrl be from

4-al |yl oxy-2-& orﬁﬁ??ﬂ)ﬁeﬁa p0|as rrﬁ%&vLﬁ’eg%f.a%%art ufing' with |

‘5-al I'yl - 2-chl %" 14: WW%?I' eenad®d F:4, the isomer 3—ally1-—2-—
al 'yl -2-chl or 6- 4- hydr oxybenzonitril e was obt ained. The 5 two | soners

Were sepdr at e¢hlprorrermtdrpxglignzadnidugile was recevered ¢élecpliedd).
Eluting with &etroleumethﬁb ethzyl et her, 2" the
n-

5-al |yl - 2- chl oto-B-¥yRir oky »  CDClgji 1§ j PEM AaMETe| 9) ¢ | \?\ég%rgec(ﬂered |

and eluting Wstha-5.28 @2 218 §5hqm St} ; ehNes. @& 4. 1608 ST (s,
1H). _. | - -
1§ N.M.R. (300 MHz, CDCl,) & ppm (isomer 3): 3.61 (d,
15 5.07-5.18 (m,2H); 5.95 (m, 1H); 6.86 (d, 1H); 7.46 (4,
m). B o

3- aIIyI

Fdllowing th.e process described in example 6 '(point' )
20 c), s_tart‘i.ng ‘from 3—a1lyl—.2-—chloro-4-hyd-roxybenzoxii- |
"trile, the title compound was prepared '(92%' yield). _
1§y N.M.R. (300 MHz, CDCl;) 5 ppm: 3.14 (dd, 1H); 3.32
. (aa, 1H); 3.79 (dd, 1H); 3.91 (dad, 1H); 5.08 (m, 1H);
© 6.72 (4, 1H); 7.41 (4, 1H). S
25 -Chloro~2-trifl . -2 3-di-
. hydrobenzofuran-5-carbonitrile
F'oll'owing. the .proc_e‘sls described in example 3 (point
A), étartin_g from 4-chloro—-z—ﬁydroxfmethyl-'z,_3-dihydto—
benzofuran-5-carbonitrile, the title compound - was
‘30  prepared (64% yield). - } IR
1y N.M.R. (300 MHz, CDCl;) & ppm: _3,19'_ (4d, 1H); 3.50



10' ‘chloro-4-h-dr§x§benzon|trlle was recover ed (5196y|eld)

NM R (300 N2 [err]ppm(lsorrer 5): 3,39 (d, .~ . 5.12- N@W%ﬂ?
598 (m 1H); 7.03 (s, 1H); 7.44 (s, “1H) . ' 1H NMR (300 MHz,
CDCl [err]) [err] ppﬁ](lSOﬁEr 3) 3.613(d, 15 = 5.07-5.18 (m2H); 5.95 (m
~1H); 6.86:(d, 1H); 7.46 (d, - .- gel5 :
4-Chl oro-.2-hydro t 2 ob fupanps- gar th] Ie _
Fol I'owi ng t he prg%éggsgggécrl ‘bed rﬁaéxgﬂﬁ) g ?80|(rﬁd’201m éjo'ﬂé |ng1m' _
from  3- aIIyI:kc%ﬂcwd)41ﬁydrpxybepapnug), “trile, the title conpound_'
. was prepared (9296y|e N. M R (300 N+E CDCI[err]) [err] ppm

13.14 (dd, 1H): 3A5E ' sphenvlpra
1 H); 672£d 2; i141 (d,  1H). 25 15D_ '
4-Chloro-2-trifl quononxynethyI 2.3-di - S

hyr dr obenzgf uran-5-¢ e S qd d
" exanplqu o ff&&&%ﬁ&ﬁéggg? process SR a9 Lh eﬂaaﬁia 3 %aaa&%*
4- chl or o- 2- hydrqunEEhhkth@hdfhyﬂrO4-chlorob2ntﬁiﬂl&erm@&th@dMﬂﬂdhyldJN?

title conpound was 30 prepared (64%y |eld) ' IHN MR (300
MHz, CDCl[err] Sypethplad,Iodl m;obsnsefuran- -camogwtzzng@s and = 2-

PCT/ EP97/ 01418 68
(dd, 1H); 4.70 (REP™ARfDYLIPeRZeRe. 1 fhe  title 8°1°T%°“’_‘Lﬁ1|) "#50"(’&@‘%“
15E  4-Chl oro- 2-wHich p%@'?ﬁ@?ﬂea by- ShPotatRRYTEIHY 2BhPough a silica

carbonitrile 5 | owi ng.the process described in exanple 3

(poi nt 10 B)gekbt sotliump,f reimnmbl ow;tn tpett@bemnetelta‘raasmﬁMI @ther,

xymet hyl -2, 3-di h b furaps5-carbonitrile - and 2- _ o

brormethylbenzeri%é‘j 5 ﬁéégtY%?g ‘conpound  was . prepar ed, o .
lg N.M.R. (300 MHz, CDCl3) & ppm: 1.65-1.90 (m, 4H);
2.68 (t, 2H), 2.87 (dd, 1H); 3.12 (4ad, 1H); 4. 92 (m,
1H); 6.69 (4, 1H); 7.14-7.32 (sc, 5H); 7. 40 (4, 1H).

15

Followzng the. process descrlbed in- example 5 (p01nt
- G), startlng from 4—chloro-2-(3-phenylpropyl) -~2,3-dihy-

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

20 prepared (89% yield). s _ ,
1n N.M.R. (300 MHz, CDCly) & ppm: 1.65-1.90 (m, 4K);
2.70 (t, 2H), 2.91 (&d, 1H); 3,38 (dd, 1H); 4.93 (m,
1H); 6.69 (d, 1H); 7._14_—7.32'ksc, 5H); 7.‘93 (a, 1H). |

Folldwing thé ptocess describéd'in'example 1 (point
K), startlng from ‘4-chloro—2 (3-pheny1propyl)-2 3-dihy- -
drobenzofuran-5- carboxyllc _acid and 3-am1no-2-hydroxy- '
acetophenone, the tltle-;compound_ was prepared (93&1

30 yield). | ' | o . ' o
~ "1E N.M.R. (300 MHz, CDClz) & ppm: 1.60-1.85 (m, 4H); -



mhlch was purlfled by chromat ography through a silica 10 . gel col um,

eluting wt eum et her: et hyl -ether, 95:5 (68% yield
~1[err] N M\t}{ %g}%@é Mz, CDOl[err]) [err] -ppm 1.65-1.90 (EQIEREj01418
. 2.68 (t, 2.87 (dd, 1H; 3.12 (dd, 1H); 4.92 (m - 1H); 6.69 (d,
- 1H) ;7. 14 32 (sc, 5H); 7.40 (d, IH). 15 15F _ _ _ A
4- Chl or o- 2- (3 phenyl propyl) - 2. 3-di hydrolg gnzofuran 5- carboxylic -

‘aci d szﬁgscr bgg (&aﬁxaﬂ? 53 (ﬁ)l nad

Qé e 0@?5
G, starting rom thi ord—2 (g hen{y| propyl
-dr obenzof ur an#3-;cay 8 (k) 11K ) ; tae'nt(al € 1My (ﬁvaSm)ZO 7.1B-¢pgoed

(89% vyield). 1ferr] NMR 3300 vHz, =~ CDC err]S [err] ppm
1.65-1. 90 (rﬁsc4H)5H), 7.43Adp ;H ,2|7+)672(QJ. I(Hh 8.L-F05 3 381K Yid, 818P;
4.93 (m 7.14-7.32 (sc, 5H);-7.98 (d, 1H.

: 6..69

15G N (3- A((ét'vl ; \}%roégp‘ffeny#n = 4-chl or o- 2- ( 3- phenyl Z 25 propyl
-23d|l5ydro b LA ¢ o ) L AL ORE
described in exanp €
4- chl or 0- 2- ( ZofeEn-{H-ap: B T4 20R0DYIaS ad

acid ~and 3-anno-2- hydroxy- : acet ophenone t he t|tIe corrpound
was prepared-ﬂ-t@3%30 yi el d) ' lferr] NMR (300 MHz, CDCl[err])

{D?:‘rr/r ]EPSQ;HO 11120 1 F%ﬁ.lo(vﬂngd'@he process d\égc% beAd8 1, pxample ;1 Gbp?éntBH)

2.65 (t, 2Hp) %t%&%i’% £rbm ﬁ(&ldé&hyl 2- gyéfax%ﬁhé‘%&iﬁuléﬁloﬁozl (d,

1H); 6.92 (t, 7.67 (d, 1H;
8.75 (89 1IN 2-8 38®hen71prqpylm 3-1@4192dtobenzpfuraﬁ-5 tEHbERIay\llde

O Lo or oGk SISBLPT Bl S Y LRRER. compoud Yalprepares,

which was purified- bY chromatography through a s:LlJ.ca

gel column, eluting with petroleum ether:chloroform, 4:6
(61% yield). o

15 1§ N.M.R. (300 MHz, CDClj) § ppm: 1.40 (t, 3H); 1.70-
1.92 (m, 4H); 2.68 (t, 2H); 2.91 (ad, 1H); 3.35 (dd,
1H); 4.42 (q, 2H); 4.92 (m, 1H); 6.72 (d, 1H); 7.10 (s,
1H); .7.15-7.32 (sc, 5H); 7.40 (t, 1H){_7.85_;dd,_1a);
7.90 (&, 1H); 8.93 (4, 1K); 9.42 (s, 1H). |

20
o Folloy}ing_ the process‘-described in 'example'l (point
M), starting from ethyl 8-[4-chloro-2-(3-phenylpropyl)-
25 .2, 3-’dihyd-robenzofuran—5—carboxamidoJ—4-oxo-4H—-1'—benzopy'—

ran-z—ca;:_boxylate, the title compou_nd-jw_as prepared as a

yellowish solid which decomposes at 265°C (81t yield).

14 N.M.R. (300 MHz, CD40D/CDCl, mixtu'r_es):-s ppm: 1.65-
1.92 (m, 4H); 2.70 (t, 2H); 2.94 (44, 1H); 3.41 (44,
30  1H); 4.92 (m, 1H); 6.75 (4, 1H); 7.11 (s, 1H); 7.15-7.35

 (sc, SH); 7.48 (m, 2H); 7.94 (4, 1H); 8.79 (d, 1H).

e



from N- ( 3- acet roxyphenyl ) - 4-chloro- 10

Fol | owi ng 't he @{ﬁgﬁﬁ@adescrl bed i n-exanple 1 (point - '.A)’ Wéﬂa‘?ﬂlm

2- (3- phenyl propyl )-2, 3-di hydr obenzof ur an- 5- car boxani de” - ‘and di et hy!l
oxal ate, the title corrpound was prepared, - -which was purified by

chromat ography through a silica . gel .cgum, ‘el ut| ng - W|th petrol eum - -
et her: chl orof or gy 4rbia - 1.% &l @k tarald- Lh JoR: !

CDCl [err]) [err] ppm
2H), 2.91 (dd hdhb he BAar ¥ D L : B . 2 & :
6.72 (d, 1H); 7.10 (s, .. '1H; 7 15 7. 32 (sc, H) 7. 40 (t, lH) 7.85

(-dd- 1H); Xylpe agidiH); 8. 93 (d, I'H; 9.42 (s, 1h) 20 151

Fol I oW ng tde prﬁﬁn@ubed in exarrpl e 1 (p0| nt - M, starting from

et hyl 8- (4-chl oro-2- phenyl propyl)- 25 ' .
2, 3-di hydr obenzof ur anfFéltewbngathdoprocess Zrlﬁs_chkheép;{n example 6 {point
ran- 2- car boxyl ate, the title conpound \/\? 1pre ared_as a yel | owi sh,

sol i d.whi ch decofboseStATHERY of j'-'E'“(8 5 P&V 4y 2- chluo-fr@#ﬂr%mqmor{%oo

Ao T oy TEhLer ey Hitgh | Yupolfi dapS prepareal; Ponilh Hlas
1H); 7.11 (s, 1Fﬁuri7f15d7b?5chromatc(gifaptﬁ*‘|) th¥odgh( @ Sidicd. §61( ok,

8.79 (d, 1 ' - WD 97/ 34885
PCT/ EP97/015L 18 eluting with petroleum 'ether.ghloroforgxanpletila;(?%

8-[ 6- Chlor02 (3 ggﬁylpropyl) 2. 3-di hvdr o- : _ :
benzof ur an- 5- car hok tol - 4- oxo- 4H 1- benzopyr an- 2- car bo- xylic acid
16A = 6-Chl or o-Ry hwd Mok, Met 304 - Mu32; dldb@[[ppeezcgﬁ.a%Sm g)@@r beghtrij &9
Fol | owi ng the process described in exarrpl 6 (point starting
from 5-allyl- 2(@@1018)4 I‘@/d?'bx{(dénzdd'l), 3.92 t(dd e, 1) he 5408 | ém, . 1H);
conpound was r purlfled by. chr omat ography '

t hrough a sili ca g E&? u?'rﬁ 42‘yaZFut P‘ﬁd with pet roI eum

et'her: chl qlrgjfor '

Follow1ng the process descrlbed 1n example 3 (point 3
A), startmg - from 6-chloro-z-hydroxymethyl-z 3-dihydro-
benzofuran—5-car_bom.tr:.le, the tltle _compound__ was pre-
20 pared (76% yie_ld_){ | o o . . |
1 N.M.R. (300 MHz, CDCly) & ppm: 3.13 (ad, 1H); 3.49
| (da, 1H); 4.68 (44, 1H); 4.69 (da, m), 5.30 (m, 1H);
693 (s, 1H); 7.44 (s, 1m). | o

25

;. | ] ' B ' Pollow:.ng the process descr:.bed in example 3 (poznt"_ )
| | | B), starting from 6-chloro-2 tr1f1uoromethanesulfonyl—- ._ '
‘oxymethyl-2, 3-d1hydrobenzofuran-5-carbon1trlle- ‘and . 2- |
bromoethylbenzene, the t:.tle compound was prepared
30 '_ which was - pur:.fled by chromatography through a silica

gel column, eluting with petroleum ether:ethyl ether,



ferr] NMR (300 WMHz, CDCI[err]) [err] ppm . 3.10'.(dd, 1H); 3.29

(dd, 1H); 3.77 (dd, 1H); 3.92 (dd, 1H) 5.08 (m 1H); 6 H) ;
7.41 (s, 1HWO%H34885 151 | PC‘_B’E"J’%"‘J*

6- Chl oro-2-trifl uoronet hanesul f onyl oxyrret hyl - 2, 3-di - hydr obenZof ur an-
' 5-carbon itrile - » Fol | owi ng the process described in exanple 3
(poi nt ' A), starting from 6- chl or o- 25Qydr oxynet hyl - 2, 3-di hydr o- 4
benzof ur an- SCarbo itrile, . the title co und was pre- 20 pared (76% _
yield). L2} ’(%Jdb)'l\/l—lz CDCl [err]) [err] ppm 3.13 (dd, 1H); 3.49
(dd, 1H); 4 63 1 1H) (s H) ;
7.44 (s, 1H). H(dﬁi M o ro- Z%Cpﬁeny Ir‘)'yl )]"'265 -1.96" Eﬁ‘ 4H}

. 3-di hydrobenmfstsrarhtS 235), 2ca8badd s iLH); 3 23 (dd,Folipyi ag ashe(m,
process described in exanple 3 (point B), starti ng from

6- chl or o- 2- trrlﬂ)UOrﬁor?rﬁ s’rHl‘oan“ ~7.30 (Gs‘éyrréﬂhyl -

3- drhydr benzqf.y
title nmpourrd

through a erWI urm el utr ng vvrth petrol eum ether ethyI
et her, . . '

PCT/ EP97/ 01418 Following the process descrlbed 1&2 exampl@ 5 (ﬁﬁ%t

yield)... - 1lerr] NMR (300 M4z 243_ pm  1.65-1, (m
AH); 2Gé6 (%tazzr-r}ngz fﬁeom(&JChﬂribrO- R’tﬁﬂymopyw«aé,ar%hy- |
1H); 6.78 . (d,

' 6H)Chl or o- 2((3 %?Hn)ﬂ provyﬁrﬁ %Zi%crc}’%@ en20f ésgn g;tle °°"'é’°‘boxyr‘r"c aci d
Fol | owi n@ t he pe@Aed deW |Map exarrpl e 5 (point G, starting

from 6- chIor02 (3-phenyl p yH%IZBdrh-
dr obenzof ur an? §-c§rﬂ§eﬁntr(|:'-\Q§P Ge €PE€lg) donpBEBAd 1 Bf-1090 (ﬂhepﬁﬂea

a5 1 G0 (28 (U 3 087 RS e, fRAET k) e _1%>68

(s, 1H; 7.8414 BB dSC 551 | 777171(§s,1ﬁ5err1> . 16E
N-(3-Acetyl - 2- hydroxyphenyl)-6 chl oro- 2- (3 phenyl -

15 o o a_ad .
Following the process described in example 1 (_péint .
K), starting from _6-_-ch10ro—_2—(3f§héhy1propyl)-2,3_—dihy—~'
_dr'obenzofurané5-carboxyli_é acid | and 3—'émino;2—'
hydroxyacetophenone, the title compound was prepered,

- 20 lwhif:h -was 'purified' by. chrom_atography thrbugh a silica
gel 'celumn, eluting with 'he_xane:ethyl_ acetate, 1:1 (42%
yield). N I o o
1§ N.M.R. (300 MHz, CDCl;) & ppm: 1.60-1.85 (m, 4H);
2.56 (s, 3H); 2.63 (t, 2H); 2.74 (d4, 1H); 3.18 (dd,

25 1H); 4.80 (m, 1H); 6.72 (d,_in); 6.87 (t, 1H); 7.15-7.30
© (sc, SH); 7.38 (da, 1H); 7.59 (s, 1H); 8.71 (4, 1H);
8.86 (s, 1H); 12.92 (s, 1H).

30

-Follo_wing-. the process described in example 1 (point



“propyl) “é)% ydr obenzof ur.an- 5- car hoxami de : Fop&-fibsvapritae
process descri “exampl e 1 .(point - K),  starting from - '
- 6-chl oro-.2- (3 phenylpropyl) 2, 3-di hy- _ drobenzof ur an- 5- car boxylic -
~acid and . 3-am no-2- hydr’ oxyacet ophenone, the title corrpound
~was prepared, 20  which was purified by ‘@% onmat ogr aphy through a si lica -
gel colum, elut t ACHS - 2 &E‘M -
1[err] NMR - (300 m&%Feﬁrw( 6 ppﬁ? 121%%¥éﬂ3%pheny1) B ore
2.56 (s, 3H);, 2638~ ;(Hem?l‘bropilwfz Beld;.hirlsl):pbe&zb&ur(aiﬂ-s d&'rboxalmﬁde4 80
~(m. 1H); 6.72 (d, 1H); 6.87 (t, 7.15-7.30 £ H,;, 7.38 (dd,
1H); 7.59 (s, 1/nd dipthyd qﬁla e, ‘the ghitde jppm 92“92 was ppppared,

. 16F Ethyl 8- [6-chl.oro-2-(3 yI e :
zofur an- 5-car bom%l was o%uglﬂf{lw pv}’an- t(ya#%agﬁy gBrouPh a silica
|:0| | OWI ng t5he pr&f%ﬂmrlgﬁgﬁﬁg ?g%?{lsq:éd@pém ether: ch!‘@r8f6§ﬂ@85 6

93 A, star(t'ﬁﬁt:) sfxe)hiN—(S acetyl -2- hydr oxyphenyl ) -6-chloro-. -

2- ( 3- phenyl pr opy, d| h drobenzofur 5-carboxam dg i et hyl_ B

oxal ate, the pltl'ze Nc¥nR y % 5% PRI} cﬁ 9\%5 (&Ul‘lggg 7o0-

chr omat ogr aphy thr gh_a s elyggal u el n t.h oI
L *ém, 4;};,75&0 iy |‘d'59 213 UETp5Cl (dd 92 HHLN $E48 0\ca

et her: chl oroform err

CZZEDG [gr%)(([jg”]llgpm-tkﬂ(qﬁt2H3H) 4. 912702,4?), 6%892 ((sn ﬂlﬁ), iH)&a ((ts,
) m

(s, 1M; A02 (slH)ZL07 151&>327 (Be7. 8 59)(807 534)?*-7 Z)séh ﬁ(y“

1H); ' 7.86

3 4£d H) 166G -
6- Chl or o- 2- ( 3- phe'n?ﬁ p(%‘pyf?? é %3dm(/d%§§énzm§% (s, 1H) an 5 car boxam do]
- -4- 0X0- _4H-_1_ benz - | : : : -2

15 Followz.ng the process descrlbed in axample 1 (point
| M), start:.ng from ethyl 8- [6-chloro-2 (3—pheny1propyl)-
2,3~ d1hydrobenzofuran-5 carboxamldo] 4-—oxo-4H—1-benzopy-
.. ran- 2-carboxylate, ‘the title compound was prepared as a -
yellowish sol:.d wh:.ch decomposes at 265°C (78% yleld)
20 lm N.M.R. (300 MHz, CD30D/CDC13 mlxtures) § ppm: 1.65-
1.92 (m, 4EB); 2.70 (t, 2H); 2.80 (da, 1H); 3.22 (da,
_- 1H); 4.80 (m, 1H); 6.73 (s, 1H); 7.11 (s, 1H); 7.15-7.35
(sc, 5H); 7.4z (t, 1H); 7.65 (s, 1H); 7.86 (daa, 1H);
_. . 8.81 (4, 1®). - D
25 Example 17: N-[4-Oxo=2-(1H-5-tetrazolyl)=4f-1-benzopy-

Follow:.ng ‘the | prot':e'ss.' deScribed : in exampie - 13
(point A), startlng from indole-5- carboxyllc acid, i_;h'e

30 tit_l_e _compound was_-prepared_ (92% yleld).___, | -
1y N.M.R.."(BOO' MHz',-_ CDC13) ) ppm: 3.98 (s, 3H);.‘6.64 (t,



15 Fol l om ng the process described in exanple 1 (p0| nt - M,
starting from.ethyl 8-[6-chloro-2-(3-phenyl propyl- g

. 2, 3-di hydr oW@#76M885an- 5- car boxami do] - 4- oxo- 4H 1- benzopy- PCT/EPIT01418

"~ ran-2-carboxylate,. the title. conpound was prepared as a yel | owi sh
solid which decorrposes at 265[err] (78%vyield). 1[err]. N M R. (300
VHz, CD[err]CD/CDCl err] mxtures) [err] gpm 1. 65- 1.92 (m. 4H); -«

2.70 8 d ;
1H) ; 7 11 (s 1?&) Q'(%‘ Wuy; 7. {@ (d |—E}H)7 2H)93t16%4)(1rﬂ7)'6?(4? (%)(S
7.86 (dd, 1Hag); 8.53 E(b%l,gdjsllj)g) 25 - Example 17: .

N-[ 4- Oxo- 2- (1H ‘ tetrazol yI) 4H- 1 benzopy-

17A. I\/Et hyI

ran- 8-yl | -1- (4dZBhMe . Axboxvhatei d
i ndol e- 5- carboxylate ng the rocess descrj bed
examie 13 P&&Q’ﬂl% thy aplf%as#rgﬁﬁf:ﬁeraﬁﬁ § d atbeinthe
le c r r 2005 MHz ,
.-CDCI [err]%) [er% ppmﬂg%gg %gaﬁ%ﬂﬁéﬁ% %h?h‘ik =5- carbo%dét#\ls%ggs ¢
PCT/ EP97/0141&ompound was prepared (90% yleld) 94 7.26 (t,
1H); 7.40 (d, 7.91 (dd, . 1H); 8.43. I-& 853 broads 1H).
17B Met hyl - IgBr MM Fool 300 c’éﬁboxmﬁpé s ppm: 3.9¢0(Fowd :trﬁa-ﬁ?ro(c‘bss

descri bed |n ), in me

indol e-5-carb @ ate'gth{g)'t mx'“e' 58 4§ g%&i SEB Z]Sar égy)(’Q(}“%'f

lerr] NMR 1@13001%5 Q'\ﬁ@a eyr]nppm 3.90 (s,:3H); 6.63 (d, , H) ;
- 7.90 (d, 1H 45 (s, 1H); . 80 (s,  1H); .10.00 (s, IH); 12.46
(broad %p 1FDWJWMH&:L—:&M1MW
~1- (4- nhenyl but vl) - 3-fornyl i ndol e-5-car hoxy- - | ate A solution
of nethyl 3-f I ndol e-5-carboxyl ate (2.234 g, 11.0 mmol ) and

potassiumtert-but gxi dg1{1ién of methyl 3—formylindole-—5—carbo_xy1'ate.
) © (2.234 g, 11.0 mmol) and potassium tert-butoxide (1.259
g, :.11'.2 mmol) in dry N,'N—diﬁie_th_yiformamide (50 ml) was
15 added with 1-bromo-4-phenylbutane (2.385 g, 11.2 mmol)
and -lleft undér_ stirrihg at foom 't_emperature for 18 h.
- After that the solvent. was evaporated off u_ixdér reduced
pressure, ‘the resulting residue was §artitioned between
a NaCl saturated solution (50 ml) and chloroform (50 ml) ’
20 - and . the a‘queous- phés_‘e was eXtracted with, chloroform
(3x50 'ml). After drying and evaporating off the ‘solvent
under_'_re_duced pressure, a.' crude was._obtained which was -
| puri.fied. by chromat_og'réphy through a silica gel ‘column,
eluting with n-—_hexa_né:ethyl acetate, 70:30, ~ thereby .
25 cbtéini_ng'2.847 g of the title compound (87% yield).
1y N.M.R. (300 MHz, CDClj) 5 ppm: 1.66 (m, 2H); 1.91 (m,
2H); 2.64 (t, 2H); 3.93 (s, 3H); 4.16 (t, 2H); 7.11 (4,
‘2H); 7.19 (m, 1H); 7.25 (4, 2H); 7.33 (d, 1H); 7.70 (s,
1H); 8.01 (dd, 1E); 8.99 (s, 1K); 9.98 (s, 1H).
30 2thyl 1-(4-phenylbutyl)=3= indole-5-carboxyla=



g, 11.2 mml) ‘F /§ N—d| met hylformam de (50 M) was 15 adgeqlm%-;,ﬁﬂs
. 1<br ono- 4- pheny Bu ane (2.385 g, . 11.2 mmol) -~ “and left under stirring’

- at roomtenperature for 18 h... - -~ After that the solvent was evaporated

. of f under reduced - pressure; the resulting residue was partitioned ..
| between = a NaC saturated solution (50981) and chloroform (50 nml) 20 -
- and the aqueous phasesoY@EiofX0fAGhEEhy M 1 ( £PHERf Dty )-3~-£S¥RPLIK)--
After drying and evaporating off the sol vent _under reduced pressure,

. a crude was obt dialedSsdardboxplate (600 f imgl, by I:hnrratmgo&phy itroughya

i | | | .o ut h t t 70: 30
her iy 205" oilehiorgnsthane, S8 hih) [t arsiden (sudrer el vty Czine
i 1[ERR] N. MR 6 .
on b o (1 oRR A ETF B 12, ¢F ol ard “Bodfyn brarofgpoiifar e
- 1H); 7.25 gd, 2'('3»437 n?é (C!I:3 141 ; mhol( .(SThe resdlling. Qixtltke 1iWas 8188t

L (s, 1H); 9. 98 (s, 1H). 17D Methyl 1-(4-phenyl butyl
"~ )-3-net hyl i ndol mm:gxg at 85°C figro¥.54p35After that W/E@XT—OI&B

95 A sol uti 0 4- | but yI 3for :
dol e-5- car boxyl ¥@§ {8 Gereﬁg er?u g gﬁﬁ'ﬁ¥ % bhi P! "so1ia with

dlchloronethane uc Si Zi d y
(857 ny, 2.69 mrd]%}ﬁan!? 1um cyano%g%ZhySrﬁlsdg\SQIv)ént (%EA;SS en\aapol%éﬁgd SfIf')

The resul ting mutidere mude@‘t pressureindmd stthe i npslBider r¢fuder was
h. After that the m xture. was filtered through_ celite,. washing
the soli@0withpurified dy oﬁ?%ﬁ%!‘ﬁﬁﬂﬂr?EBM brough %ols\}éﬁlcawa%e]evﬁﬁb\‘ﬁ?ed

ff d
puri fied by chr SHISHEDy Phr ogRexeBY et | CALptake. oY, Thendfery, |

n- hexane: et hyl ﬁyaavﬁﬁingE¥5§2mgtd£wfﬁW'tltle é@ﬁﬁﬂﬁﬁﬂndséi9yﬁﬁlﬂb t he
title corrpound (180%y|eld : IHN MR (300 WMHz, CDd) )p 1.59 (m
21); 1.80 (m : “H N.M2.; (B0 MEg, IPS12) 58 ppn: 2A) 593, (gn, (#H 3H¢ 80 (m,

(o '._-zn); 2.32 (s, 3H); 2.58 (t, 2H); 3.91 (s, 3H); 4.00 (t,
15 . 2H); 6.84 (=, 1H), 7.08 (&, 2H); 7.17 (m, 1H); 7.20-7.27
 (m, 3H); 7.87 (4d, 1H) 8.34 (4, 1H). |

_Following the. process described in example 6 (po:_'L'nt'
E), starting from _méfhyi 1-'(4-phenylbuty1)-3-methy1- '
20 'ih@iole-S—carbé?ylate,_ the title compound was prepared

(quantitative yield). | o |

1y N.M.R. (300 MHz, CDCl;) 6 ppm: 1.60 (m, 2H); 1.80 (m,
2H); 2.34 (s, 3H); 2.59 (t, 2H); 4.02 (t, 2H); 6.86 (s,
1H); 7.10 (4, 2H); 7.18 (4, 1H); 7.22-7.26 (m, 3H); 7.97 -

25 (44, 1H); 8.45 (d, 1H). -

Following the process described in example 1 (point
K), starting'--from '.1-(4‘-phenylbu'ty1)—3-methyi;i.ndole-45- g
- 30 _carboxylic_' acid and 8_—-amino—4-oXo-—2-—(5-1H—tetrazo_ly1)—-'_

- 4§-1-benzopyran, the title compound was prepared as . a |



15 2H); 6.84 (a, 1H); 7.08 (d, 2H; 7.17 (m 1H);.7.20-7.27 (m

3H);.7.87 (dd, 1H); 834(d 1H) . 17E

1-(4- Pheny lvhoiby4sss- net hyl i ndol e- 5- car boxyl ic acid - y PCT’EB?W"Bﬂsng
the process described. in exanple 6 (point : E), .starting from
met hyl  1- (4-phenyl butyl)-3-nethyl- 20 - indol e-5-carboxylate, the titke
conpound was'. prepared (‘quantitativ Syl el d). - 1lferr] NMR (300

VHz, CDCI[err]) err] ggm 1.60 (m 2 34

2.59 (t, 2H):Y8ldpw s ’E'enﬂ’g P‘ﬂ# ) ‘&% "’91_’r'§ (‘ZF

B bty Boap it St (ser Tl

1- (4- phenyl bulyl k- #, wet lgoion M- %mm@pxanpﬂn 1.53 (m, zml i dw’m (e
process described in exanple 1 (point startin

1- (4- phenyl bu2Hl)y - 2-.38t Hygl,i 30Ise- &5%O(t'caﬂbéxﬁl 2& (écn% )and7 13-7.18
8- am no- g 0XO0- %Eégr‘é‘lﬁtet’ %OL{yQB (%9$;@488 ng.?p)(ran }.he r3| e(dd

‘conpound>was .

PCT/ EP97/ 01418 33 s, 1H); %638 dayehkow sp¢|@15W| th
mel ting point ?33.6[ er r?’; légfér r]]H(z V\:hl p _ ); purifi ((adybyli'lq
crystallizati@g,i agyt hanol " (54% yi el d) o 1[err] N. MR (300 VHz
CDCl[err]) [err] ppm 13_(m 2H); 1, D 35 ;

V5 38 (4, 11);

0x0- 4H 1- benzpoyr a- -car xyI| c aci d 10 18A I\/Et hyI '
4- (4- phenyl but oxy) Benmbutere of methyA nfxhudso¥¥beaErptes- Qﬂ/drgoxy:b%nloate
(3.9, 19.7

| b 3.04, n 7. | d
triphenyl phosmoﬂe): (747&he§99g§é u&anok? p% a'%ydr&?sl’g m ) aff
tet rahydr of ur i‘.‘i‘lp(lljejxﬁlﬂﬁaspli’ﬁ& Q@deﬁh vgth zghet mﬁhol) in anhydrous -

tetrahydrofuran (110 ml) was ‘added with di’ethyl.'
i5 azodicarboxylate (4.65 ml, 29.6' mmol). The resulting
: mixture was 'left_u_nder' St_irri'ng at room temperature for
36 h, then was added w_ith. ethyl ether (500 ml) and left
to crystallize 'for:24 hours at O’C After that the solid'_ '
_ .-'was flltered and the flltrate was washed successively
20 -with 0.2M hydrochlorlc ac1d 5% sodlum blcarbonate and a
sodium chloride saturated -solution. After drying and
removing-.thle oolvent under reduced pressure, a residue
| was obtained" | which -' was p'ur'ified_. by chromatography
.'through a silica g'.e'l column, eluting w_ith-.' petroleum
.25 | ether: chloroform mixtures of 'in'creasing polarity,
thereby recoverlng '3.856 g of the tltle compound (70%
yield). - | | o
1§ N.M.R. (300 MHz, CDCly) & ppm: 1.82 (m, 4H); 2.69 (t,
(2H); 3.87 (s, 3H); 4.00 (t, 2H); 6.88 (d, 2H); 7.18-7.31
30 (sc, 5H); 7.98 (4, 28). . |



15 _' azod| cag‘&? g,; (4.65 m, 29.6 mmol). The resultingpcr/EPe7/01418-
mxture was | er stlrrlng at roomtenperature for .. 36-h, then
was added with ethyl et her (5”0"0 m) and left . to crystallize for.24 -
hours at Jerr]C. After that the solid ‘was . flltered -and the: flltrate-_'-
was washed successively 20 wth 0. 2M hydsmchl oric acid, 5% sodium . o
bi'carbonate and a pollmdgn qn{é)rlplgocaagurabgd:rlwdjtlm efémpledryong _
and ~ renoving the solvent under reduced pressure, a residue :
obt ai ned whi ch (pednt pB)i f iskArtsing cfromat mgtgmy 4- (4-—phemblag‘ﬁ°zs¥é¥>PPCa
gel colum, eluti n%te\(’\n th l-Pet rolegm 25 et her: chl orof orm ur.es wagf

i ncreasing pol223 hEfehFOMPORRG | WA gBEeRageY héﬂ)&f]r?}fe

" compound (70% I [egr Lerr]) '
[err] ppm 1. BZPPrﬁlfAf%%detg)Gcbl%?Sth& £ %EI%’M éﬁ;gé’f 9M"iZH)‘ngi)@(JO (t, 21);
2 Prewvbut o) borpa AR @00 M, GHRODT. SoePd vl (n, sy 368
PCT/ EP97/ 01418 2H), 4.01 (t, 2H); -6 90 (4, 2H97 7.16-7. 31|_:d|qqm RE);
the process %s (dﬁ %g)n exarrpl e 10 (poi'nt B), *starting from
met hyl 4-(4-phe y 'y) zoat e, the title compound was
prepared which 18¢ J ' 3 ethyl ether (92%
yield). 5 1[ érr ppm 1.81 (m 4H);
2.68 (t-, - - 2H); 4mlsxﬁspeﬂ$ﬂen 6f9(11t(hi,uni2l—§1umi7niﬁm7h’?ﬂr1(d:§c (SHQ mg,

7.97 (d, 2H). . | 8C 4-( 4- Phenxgbut oxy) benzyl_ al _cohol -
suspensi odOof |i% rﬁZJn‘Nﬁ!Q}rﬁ nikim ApBYAZEUs3obefgahydgofurans, (§%0l 5“1)i nwas

W a sl uti on REGE (8 Direl prmblpners FHECATETINGEE O pENGAT)°

in 20 m ofpﬂmexﬁjmzoiaeaMt We. omsgl, ef3. stidemot )i in 20 ml
at roomtenperature for 2 hours, after that was added 15 slowy with a -
NaCl saturated < uilfY)neT-hY\l/aﬂéheFSO The mixture; yas; defh dé‘%%eﬁveFElrrlng'

e S R i o1 B ik B, “hgos
evapor at eq gof f slowly with a NaCl saturated solution in water (80 ml),

' the two phases were separated and the aqueous one was -
extracted with ethyl _acetate (3x50 ml). The organic
extracts were.dried and.the.solvent_was.evaporated off
to obtaih a crude, which=was digesfed with ethyl ether.

20'_ :The 5digestion extracts were' evaporated under reduced
pressure to obtaln 556 mg of the title compound (57 3
vield). o _ _ S _ _

15 N.M.R. (300 MHz, CDCl;) & ppm: 1.79 (m, '4_3); 2.65 (t,
. 2m); 3.92 (t, 2H); 4.54 (s, 2H); 6.85 (d, 2H); 7.13-7.28
25 (se,TR).
1ﬁD_&:LA:2henxlhn:nxxlhenlernhlgride _
| A solution of 4-(4—pheny1butoxy)benzy1 alcohol (555[_ 
mg, 2.17 mmol) in chloroform (10 ml) was added with
' thionyl chlorlde ' (0.288 ml) and left ‘under stlrrlng at.
e30 f : roont temperature for 24 h then evaporated to dryness

- 'under reduced pressure to obtaln 595 mg of the tltle ;



to obtain a crude, which was di gested with ethyl ether. 20 The di gestion

extracts were evaporated under reduced - pressure to obtain 556 ng
of the titl VOSHBRSAd (57 % yi el d). - 1[err] N-M R PEBESINR4IS —
‘CDCl p[err]) 6 ppm 1.79 (m 4H); 2.65 (t, 2H); 3.92 (t, 2H); 4.54 (s,
2H); 6.85 (d, 2H); 7.13-7.28 25 (sc 7H) . - -18D- - : = . .
4- (4- Phenyl but oxy) benzyl chloride 9 A sol ution of ' -
4- (4- phenyl but ox benzyl al cohol (556 % 2.17 mmol) in chloroform

(10 M) was a QnBf (quantjfativecwisidde (0.288 m) and left under

stirring at 301y te at L e 2 oy at egd..t 0
under -reduced prelgggp% tg?&g Mﬁ g:?crlr’éﬁo [‘th'?tlf 7€ (xfi‘ QHB g\ogg %4885
PCT/ EP97/ 0141&8H); 3.89 (t mn, 4.49 (s, 2H); 6.898(4, 2H)§0TRABAY, 28

‘(quantitative ) |eId : 1[err] N.MR (300 Mz, CDCI[err]) [err] ppm
1.76 (m 4H); : 3.89 (t, 2H); 4.49 (s, 2H); 6.81 (d, 2H);
7.13-7.2 - ( c 7 . 2= 3 hoxvPheny) et han- 2- ol -
‘A sol uti of ASRaey ‘ g 60.2 nmmol) in
dry ethyl ether (1 ,ypﬁ, d t og of
met hyl magnesi um brg?n (rzlggll n etﬁy Q Bngi'ir(edrt%ox be%ﬂltd}lﬁﬁw S((i td g
stirring at O®0 a2 rﬁtn&lh 1ﬂ10dryAfdtﬂnvhreitherhélooeMt)l was naddleld!eatwasc
added with a hasic m xture of ethyl ether and an ammpnium
Shioride it upacth SOHUERBR. °fex‘l‘?5‘&ﬂ-'|‘1§9{'ﬂ§1'dﬂu@6l9§‘i|ﬂ?asbnV\PFFPY]-

o ot o of (FUeEy PEELALT WHRE U2 gl CUeaB Bl oy g0 SPLYCBL Y

evapor at ed off un reducéd pressure ere

the titli® commitekwd 296 the wealcct)mn mix@ird MvBs (addedHzwith a
'CDCI[err]) [err] ppm 1.45 (d, 3H); . (broad s, 1H); 3.83 (s, 3H);
'3.84 (s, 3H) diphaghy miyture of etMl( m:*-hqm)ands G- FpenLve, ChLpeidp) .

20- . 18F Di et | ut f t -
~di chromat e (Zfafg’e hto acelt’lu l%r}lo’ (fﬂ:’rﬁc)tlnz?nd ggng%‘:'i‘??%‘?%d% ai?u?'glsha0| d

(12 M) was ethy 1 Ade@ i t Bna- (@néaﬁiéretm%&wyhbebha@r?eal & let% g, -

55.3 nmol ) -and Ieft under ‘stirring at roomtenperature
After that theolivente was esgvaporededitoff under reduced pressure,

15 . thereby obtaining 10.06 g of the title compound (92%
yield). B _ _ o

1§ N.M.R. (300 MHz, .CD_C_:1.3) § ppm: 1.45 (d, 3H); 3.02
(broad s, 1H); 3.83 (s, 3H); 3.84 (s, 35), 5.12 (m, 1H);
© 6.81 (ad, 1H); 6.96-7.06 (sc, 28). S ;

20 wmnmamgnhsnm |

A solutlon of potassium dichromate (24.76 g), watér

(124 ml) and concentrated sulfuric acld (12 ml) was
added with 2-(2, 3—d1methoxyphenyl)ethan—2 ol (10.06 g,

55.3 mmol) and left under stlrr:mg at room temperature

25 _for 15 min. After that the mixture was extracted with
ethyl ether and washed successmvely with a 5% potassium
.carbonate solut:_.on (2x150 ml) and with a sodium chloride

| ‘saturated .solution (1x100 ml). The solvent was dried and
evaporated under reduced pressure to obtain a residue

30  which was purified by distj_.llation under high vaéuu_m._ At

a pressure of 0.3 torr and at a temperature of 85°C,



et hyI et her and washed successrvel y with a. 5% potassium - - . car bonate
sol ution (2x1WPW3}8¥d with a sodium chloride ¢ saturat. eoP%PW(odﬂs
(IxIGO m). The solvent vias dried and - ~ evaporat ed under reduced

pressure to obtain a residue 30 - which was purified by di'stillation under .
~high vacuum At~ -oa pressure of 0.3 togg and at a terrperature of

.85[err]C, - WO 97 38
PCT/ EP97/ 01418 6. 47 {?ﬂr Ei:ltle compound d1st11999(65% Yl@lﬁ of the

title compound digstylveck (.56 Wired d)cnc13z 5 BBRLTI2. "dd\/'(% (ﬁQP 'Vi'zse (s,
CDCl [err]). [err] ppm 2.62 (s, 3H); 3H) ;

~ 7.05-7.10 . (sc, -38); B.30 (&, 3H); 7.05-7. IL@G(SC: 321-Dj)l;lydr.azyziddt,op.mnone
-5 A sol ution of 2, d| rret hox acetohenone (4.85 g, : 26. 9 mmol)
~in  dichl or omet &% ' SRi<RLIROD  -70[err]C with a

IM _ boron tri brom de olﬁewﬁ' gr}

.- mxture vvaé left to @‘oof keep hg s?%???ﬁgﬁ?ggregggh gg?’?( 664‘:60 The

tenperature, thes, 91%mol)adﬂed @i th16ebietalane’0 (Moo :hﬂtwaedera@dédrlaﬁ
for 1 h, thereafter evaporated to -dryness. The residue was

di ssolved in ethyl0"4&et wigh (280 niY, bherasd wkrkbrogide . soNaHd;Gperr}n
rude which | wiehigEameRhary) (85 ivfip"@i‘% SRsHTRo M Hethadt, C001, "
(6% i ol ). %&%wm (590 e, PRRER( B [t o q ik €7 tflpo
7. 05- - 10 - 6. Addeqd widh ﬁieﬂﬁaﬁdﬂi (m mY) 361edd, urder stirring for 1
o h, thereafter evaporeted to d_ryness. ‘The residue was '.

.dissolved :m ethyl acetate (250 ml), ‘washed with 2%

‘NaHCO; (1x30 ml), dried _and__._the solvent was evaporated
off, to 'obt_ain. 'a crude which was purified by

15 _ crystallization in met_hanol; _ thereby obtaining 3.10 g of
o the title compound as a yellow solid (76% yield). _
1§ N.M.R. (300 MHz, CDCl3) & ppm: 2.61 (s, 3H); 7.05-

6.77 (t, 1H); 7.02 (44, 1H); 7.36 (dd, 1H). o

20 Following the process described in example 1 (point
A), stai‘ting’ from 2' 3'—dihydroxya‘c'e'tophenone-, the title’

~ compound was prepared (83% yield). '
14 N.M.R. (300 MHz, CDCl,) 6 ppm: 1.47 (t, 38); 4.52 (q,f-

2H); 7.10 (s, 1H); 7.30 (m, 2H); 7.61 (da, m) | |
25 '-—_-- _ | ~4-oxo=
. A solution ._.of__potassium cerbona_te (330 mg; "2.'39 _'

.' mmol) in dary N N?dimethylforma:rride ."('15 ml) was .added
with ‘ethyl 8- hydroxy-4-oxo—-4!!—1 benzopyran-z—carboxylate
30 - (520 mg, 2. 39 mmol) stirring at room temperature for 10

min. After that the reactlon mlxture was added with 4—_:‘



18H Et hyl 8- hvdr oXy- 4- 0x0-4H- 1 -benzoprayan-2-car boxyl at e

Fol | ow ng the process described inh exanple 1 (point A lng
. from2,3 -d X488acet ophenone, the title ~ conpound 9?2‘%’2’3’3@3
i (83%yield). ~ 1Jerr] NMR _(_3.00 Mdz, CDCl[err]) [err] ppm .1.47 (t,
. 3H); 4.52 (q, 2X); 7.10 (s, 1H); 7.30 (m 2H); 761(dd 1H) . 25~

' 181" Ethyl 8-[[ 4-4-phenyl but oxy)phenyl]metl oxy] - 4- oxo- -

cor bonat e so0h BT SBYE Bk wenryd) chaordds N KD Rebn A T P RY 2

- ) . was addedleft und¥tt hstqtﬂb’ing at 60°C for 18 h, subsequently was
. 8- hydroxy- 4- oxo- 4H 1- benzopyr an- 2- car boxyl ate 30 (520 ng, 2.39 nmol)

. stirring at rmﬂﬂedar’rmt:h uwateor (26 ml), extrastedr whth tethylkaetber

m:xture was added with 4 WO 97/ 3488%
PCT/ EP97/ 01418({ 3%50 ml), dried and the soivent s evaporated off

4- phenylbut |
ét.Pr?Ré P11 OUABEN 2 aGl  fPod B8P e SELRTR! )a 2Bsaque whELL VA
(25 m), (adrﬁﬁ%fihéﬁtByehhrbmﬁﬂmyraphy thtoubA &l )silild ege Bndoliim,

“solvent was evaporated off under reduced pressure, to obtain a
resi due whi ch enasting Wltbupptredelw m@g}mﬁpnm; otigh, arecphvex ing

280" mg" ot t ne 144119 CBrpbhAEEkLS, EPEPEIRE (8B YIGUN, & %00 Me,
?PC' [Za;r]zl El‘irl(% IPJ;)IE_T)Rl (‘ﬁ’oétMH§H) CD@l%q @mppml0 1. 40‘”‘% 23§§ (1.88MH(m,3- 95
10 4H); 2.66 (t, ZH), 3.95 (t, 2H); 4.41 (q,__ ZH), 5 16 (s,
~ 2H); 6.89 (4, 2H); 7.09 (s, 1H); 7.16-7.29 (sc, TH);

7.40 (4, 2H); 7.71 (ad, 1H). |
- 15 : Fo'llowing the process described.in ‘example 1 (point
| M'), starting from ethyl 8-[[4-(4—pheny"1'butoxy)i:heriyl_]me'-_-
thyloxy]l- 4-6xo-—4H—1 benzopyran—Z-Carboxylate, the title
compound was prepared as a slightly yellown.sh sem::.sol:.d
(78% yleld) | . | -
200 1§ N.M.R.'(300 MHz, CD,0D) & ppm: 1.78 (m, 4H); 2.66
(broad t, 2H); 3.95 (broad t, 2H); 5.20 (s, 2H); 6.87
(4, 2H); 7.10 (s, 1H); 7.14-7.34 (sc, TH); 7.40 (d, 2H);

'7.69 (dd, 1H). |

25  4-oxo-4H-1- n=2-¢

A solution of 3'—amin_o-z'4hydro:tyacetdphehone hy-
drobromide (1. 282 g, 5.52 mmol) in pyridine (25 ml) was
30 added at 0°C with 4-methoxybenzenesulfonyl “chloride

(1.18 g, 5.71 mmol) dissolved in the minimum amount oOf



2H); 6.89 (d 09 (s, 1M; 7.16:7.29 (sc, TH: 7 fckbeniils
7.71(dd, 1H) WO@B‘“’% 8 [ L é&lﬁﬂmﬁﬂs -
4-(4-Phenyl but oxy)phenyl ] met hyl oxy] - 4- 0X0- AH1-

benzopyr an-2- car boxyli c acid 15 - ~ Fol | owi ng_the process descr| bed in

exanpl e 1 (point M, startl ng from et hy,_lm

8-[[4-(4-phen Ibutox hen

t_hgll[oxgl] Zoxg- %%‘ﬁ anrzﬂc&ﬁeatgast h]ee#trtﬁe' r°°mc5iﬁ%’§r¥5'%s
prepared as a Slf&htlmyqi.l o,wmmassol it was Ei%poralled - t20 aryHedsd
NMR (300 MHz, .COlerr]CD [err] f pm 1.78 (m 4H); 2.66 - (broad t,
2H); 3.95 (brombdlisidﬂ}ves Zin(sd Qhupremethane, (mllﬁl'@ld) w?im (2] ﬂ@l,
7.14-7.34 (sc, 7TH); I—% g anple 19:
8- [[4-(4- Pheny|<bm%<§<y)‘=laﬁerﬁm P%BﬁyFm’ﬂ%] ev Egrated off under Feduced

4- ox0-4H 1-benzaq g car A

N-(3- Acetyl"? hy%{%xxp ehyl ?R§¥£b§hoxy eanlzrelnne%ul 5379 g of tﬁe sg'l tt]1
of 3-am no- 2- hy désnpyeERd OPSES OPLe 1Y < - drobrom de (1. 282 g, 5. 52
mrol ). in pyridine (25 m) was 30 added at . Jerr]C with

4- et hoxybenzene’s}llllidﬁyk £3P0r¥He, CDCly) 6 mpmy, 2.-94 wmol $HA sdeBPedsn
the m ni mum ano

97/ 5
PCT/ EP97/ 01418 ") 605 (a, WTEE e, s rdt (s, 1’52/“& A8 4%t
the mxture was {gft At g iop@tggperqt gre(q, 1g)for12 ?@ rvvards it
I-C .

was evaporated to dryness " redi ssol’ ve hI ororret'hane
washed  witdh 1M9ORCE - etk Y 2 23 amy o {t-eck oof4(E
under reduced @5 -pressure, thereby obtalnlng 1. 479 g of the titIe
‘conpound (81% yiR8REARYIAN=21CARRRKILALS00 Mz, CDO [err]) [err] ppm: 2.58 -

(s, 3H): 3.80.(s, - po11ingOeRi® Sro%'s’)s d@s@@(ﬁed]ﬂ) examp16S1 J@amt-

7.45 (d,

-A), startlng from N~{ 3-acetyl Z—hydroxyphenyl)—4-metho--_
xybenzenesulfonamlde and d1ethyl oxalate, the title
15 'compound was p_repareci,. _whlc_h was purified b.y 'chromato- :
graphy through a silica gel column, eluting with
petrol_eum'_.'eth_er':chloroform 4:6 (90% Yield).
1p N.M.R. (300 MEz, CDCl;) & ppm: 1.43 (t, 3H); 3.74 (s,
3M); 4.45 (q, 2H); 6.77 (4, 2H); 6.99 (s, 1H); 7.34 (dd,
20 1H); 7.71 (4, 2H); 7.80 (44, 1H); 7.88 (d, 1H); 8.66 (s,

_ - Following the pfocesse desérlbed '1n ekample 18

25 (p01nt G), startlng from ethyl 8- (4—methoxyphenyl)su1fo—

~ o _ nylamlno]—4—oxo-4ﬂhl—benzopyran—2 carboxylate, the-tltle o
| '.compound - was prepared g whxch ‘was pur1f1ed by
.chromatography through a- 5111ca gel column, elutzng with

- petroleum ether chloroform, 25 75 (67% yield). ) _
30 1@ N.M.R. (300 MHz, CDCl) & ppm: ‘1.43 (t, 3H); 4.47 (a,
' 2H); 6.80 (d, 2H); 6.99 (s, 1H); 7.24 (s, 1H); 7.38 (t,



1H); 7.72 (d, 2H); 7.77 (d, 1H; 12.59 (s, 1H). 10 . 19B Ethyl 8- (

4: et hoxyp fonyl am nol- 4- oxo- 4H 1- benZopyr an-

Following t %%f}geg ss described in example 1 (point ?c‘g{ifg? I'ng from
N- (3-acetyl - 2- hydroxyphenyl) 4- et ho- . xybenzenesulfonam de and
diethyl oxalate, the title 15 conpound was prepared, which. was
purified by chromato- graphy througge a silica gel - col um,
eluting wth tral e st her r m (98% Id

1[err] NHR 1?% 7 QQ (gﬁcgme)rrms[imd) gipﬂr)n, 4 §6 ?ﬁ I!—T)k‘lq )12 5(1 (s,
3H); 4.45 (q,1BH); 6 77 (d 2H) 6.99 (s, 1H); 7. 34 (dd 20 1H) 7.71
(d, 2H); 7.80 dd 1H) . 1H); 8.6 . _AH) . . 19C Ethyl
8- [ (4- hydr oxypReay . LY Ld 2=Q2

1- benzopyr an- g the process -descri bed
in example et hyl

8- (4- fTEtBOXyphenW).Sl&éDutlon of ethyl 8-[(4- hydroxyphenyl)sulfonyl-.

nyl am no] - 4- oxo- 4H- 1- benzopyran 2-car boxyl ate, the title conmpound
was . prepar eamanMréhoxomg— —m:mznpauan-t%rcarboxykate)rrat ¢808phy mgy ough

‘a'silica gel golumn, utlng th etroleu eth chl orof or 25: 75 |
(67% vyiel d). 0 ég Dﬂf (3(3'66)pr% CB%I? & e?r#paﬂl spaiun ¢

3\2 97/4325738(5(1 methox:.a@) so@.u%@.oﬁd’n@'iﬁetlfhrﬁ:gl (;Fg‘i‘%'?]gpgg/‘g?4f§&). P (t’

102 . 1H)thé ﬁﬂm(ti;reZl—i}tas? Mt(dunﬁbl): st Ofriny &h);502C5¥%drs, 2 h,
1H) . 8-[[ 4- (4- Pheny] but oxy)ghenyl | sul f onyl am no] - 4- oxo- -
AH 1- be%?opyrﬁhgﬁ ca‘l’%xqu‘:t?lzﬁﬂ o paddedyt it drthpomo-4-

8- [ (4- hydr.oxy. nytls
am no) ] - 4-ox Bﬁﬁqh‘gggég%y?(an ar%oxyl a 01)’ Zs(fourlngg at 50°c f?é rmﬂ)
in DVF (3 m)hwaandddet wicom at&nﬁé&s'odwmfor 18 mpi.hogubieg@entipn the
met hanol (0.194 m, 1.04 Q) and
] - mixture was evaporated to dryness, partitioned in a
mixture of water:ethyl acetate, 1:1, extracted with
15 ethyl acetate (3x25 ml), washed with 0.2M HCl, dried and
- the solvent was evaporated off, to obtain a crude which
was purified by chromatography through a silica gel

column, eluting with mixtures of ‘chloroform:methanol

mlxtures of 1ncrea51ng polarlty, thereby obta:LnJ.ng 70 mg
20 of the title product (54% yield). |
1 N.M.R. (300 MHz, CDy0D-CDCl, mixtures) & ppm: 1.76
(m, 4H); 2.65 (broad t,.2H_)-; 3.95 '-(broa_.d t, 2H); 6.83
(&, 2H); 6.99 (s, 1H); 7.14-725 (sc, 5H); 7.42 (t, 1H);
7.68 (d, 2H); 7.87 (4, 1ﬁ'); 7.97 (d, 1H). |

25

L I — .’_
_ A suspehsidn of 3'-amino-2'-hydroxyacetophenone hy-
drobromide (2.5 g, 10.8 mmol) in water (10 ml) at 0°C
30 was added successively'_ with concentrated sulfuric acid

(0.70 ml) and s_odium"nitrite (0.783 g, 11.3 mmol) -



the mxture was | eft under stlrrlng at 50[err]Cfor 2 h 10 P‘%‘Q&%%
- cooled . ,0?’(9?7{36,“5' added with 1 brono-4- .. phenyl buta [P

- 0. 26 rmf]) stirring at 50[err]C for 2 = - h. and at roomtenperature’
~for 18 h. Subsequently t he mxture was evaporated to. dryness
partitioned in . ' mxture of - waterg®thyl acetate,

extracted withg ésox%ﬁy' ifCoatle® (K26 1) wadhegnyi tnllﬁn\?;@lé H%e dIéf‘@'

and " the so%vent was evaporat ed.off, to obtain a crude

was purified byuﬁaéﬁnatsxgrm:nm/gthamugmbc5| lfioxa g20 -min. cAftewr, ehant;ng -

with mxtures of chloroformnethanol ' m xtures of increasing

~polarity; theregonepntrated mrhprie acdd ¢ Q-2 Mk p‘f’Bﬁucﬁd‘?eﬁl‘V@?F}el’éﬁe

1[- N.MR (300 6

(m 4ry. 2 05 (ERudCins yiidtGEd (i hec! ol ((ERkd °'d] BRfhelef o

(s, 1H), 7514- 7 ét£§§1uﬁH)Lo<ﬁd‘h2 (2 21§); in water'. @'3 fd) 2bbled 9a7t(01'
1H); 797? Exanpl e 20: ° 4-Oxo-8-[(E)-

" r4-(4-phenyl buthppephpoyrld]er (11 mg) was added in a :Eew minutes and the

et hen-1-yl]-4H 1-benzopyran-2-carboxyli¢ a
2- Hydr oxy- 3- |od@h§‘é?6ﬁhéﬁﬁlehft eath cA%gﬁsp%nQi oﬁ‘fd:fer this time the

3 anmino: 2- hydr ogyERLEDGRRIeIlYy vo codfODAON Hook2 ColberferalDl ind

water (10 m) a err]C was a ded successi ve concentrat e

sul furic acid  extract@d/Gvith)chaodofeedi UBx50 t mlt)e KHb?BSgag;cimméSe
ol ) -WD 97/ 34885

"~ PCT/ EP97/ gg418 was washed with a 5% sodium thiosyjfate sodutdon,efrjed

pater 1% 1) GO R UAHFHES LB ayapotE, LT hillpe pEASEAC
B et o 5P AEUPRU, A, rEbMLag ¥ e (AU 14 L Comums
' - chromatography elut:.ng w1th petroleum ether: chloroform,
6:4, thereby recoverlng 1.95 g of - t:.tle compound (69%
15  yield). N . |
. lg naR. (300 MHz,. cnc13) 5 ppm: 2.64 (s, 33), 6.69 (t,
~ 1H); 7.71 (4, 1H); 7. 90 (d, 1H), 13.15 (s, 1H).
'2nB;i:L1:2henxlhnxoxxlhanzaldehxde
o Follow:l.ng the prooess described’ in examplé 18~
20 (po:.nt A), startlng from 4-—hydroxybenzaldehyde and 4- -
| phenyl l-butanol the tltle compound_w_as prepared ( 63%
- yield). - o R -
1y N.u,a.ctsoc-nnz,"ch15) § ppm: 1.80 (m, 4H); 2.66 (t,
| -_2ni;.4 00 (t, 2H); 6.93 (4, 2H); 7.16 (sc, 5H); 7.78 (4,
25 2H); 9.83 (s, 13) ';rr; ' " |

A solut:.on of methyltrlphenylphosphom.um bromlde_

-(4 98 g, 13. 9 mmol) 1n anhydrous tetrahydrofuran (130
'ml) at 0°C and under 1nert atmosphere was added with a

30 '1 GM butyl 11th1um solutlon ‘in hexane (8 69 ml) and the

_m:.xture was left ‘under stlr_r:.ng. at 0°C for_ 2 h. After



Copper powder (11 ng) was added in a few m nutes ang the m xture was
left at 75[er]C for 2 h. After this tine the mxture was_left to
cool at rWeR¢¥Aperature, then = extracted with chl or SCSERPTAIAY
m ), the organic phase 10 was washed wth a 5% sodium thiosul fate

. solution, dried and the - solvent was . evaporated off under

r educed pressure. The resulti ng r flue was purlfled by coI um1

hr omat ogr aph ] | ' by
oo SR o A Lt PRty Hanassanid G450
- MHz,, CDC 6 h%'@r
[1H); 7. 90[((3 ED[@lirlka;gW ,gn 4:e@:§’a OﬁlB §11(%>henyl but oxyggenzf’ﬁ;’gehyde

Fol | owi ng thEhe pmigease wascrlléﬁd underesa‘.rin-lre.ngl&t 2foom tempelrature
starting from 4-hydroxybenzal dehyde and 4- phenyl -1 -but anol , the
title conpourfPhadbpropathen earefully ypdag with ‘!FFRP-‘M(F@({BM) R

:(C([j)Cl[Za;rg) [gé%ﬂérggg}_s \?9% 8%@&'%5 %rt (%%5? Zﬁh)él Qge(tbfg i 9.3.

4- (4- Phenyl bud pxyastyr wége dr:.ed and the SU1¥é¥s Wore evaporated off
met hyl tri phenyl phosphoni.um brom de : (4.98 g, 13.9 .nol)

anhydr ous tetumdgrjrnédmaend(psessure mne sl teing Ccaudleundsrpmerfued
at nosphere was added with butyl . 1th| um_sol ut ion .in hexane

(8.69 ) ancdP¥ hEhr"matfﬂgﬁa&P@ vﬁ&r?‘éﬁ Gno%’r %‘E?r By CRIVRE £ o 1HEANTAf ¢ e

WO 97/ 34885 EP97Q44
104 tha“f'lth cﬁeu'gtzl'otheul? 4- ?Elh% eny ut 0xy) %ial dg% éé (Ztgereby

9.84 mmo ) . |rré©cb\mf|j(ﬂgoluzang(d>ﬁ the tdsladdehpautid (52% yiegddy xture was
I'eft under a/tall[rrlng roomtenperature for 36 h, then carefully
I‘Iﬁer( ORni :

added ‘with )(3/Ry MHz, CDClz) & ppm: 1.78 (m, 4H); 2.67
(broad t, 2H); 3.95 (broad t, 2H); 5.10 (4, 1H); 5,58
(d; 1H); 6.64 (dd, 1H); 6.82 (4, 2H); 7.17-7.33 (sc,
7H). | | ' - |

15

A mixture of 4- (4—pheoylbutoxy)styrene (742 mg,

2.92 mmol),. 2'-hydroxy-—3'-:Lodoacetophenone (512 mg, 2.33.
mmol), triethylamine (0 408 ml, 3.01 mmol), palladium _.

20 (II) acetate (14 mg, 0.06 mmol) in acetonitrile (15 ml)_.
| was left '.under stirring at 100°C for 24 h. Then the
mixture was added with water '(15 ml), _exfcracte’d with

ethyl ether (4'x30 ml)',"--.dried. and the solvents were
evaporated off under reduced _Pressure. The resulting

25 re51due was purified by chromatography through a silica
‘gel column, eluting w:.th -petroleum ether:ethyl ether,

9:1, recovering 633 g of the title compound (70% yield).

1§ N.M.R. (300 MHz, CDCly) 6 ppm: 1.79 (m, 4H); 2.62 (s,
 3H); 2.68 (broad t, 2H); 3.95 (broad t, 2H); 6.85 (a,
30 2H); 6.86 (t, 1H); 7.08-7.36 (sc, 7H); 7.45 (4, 2H);
 7.59 (a4, 1H); 7.73 (dd, 1H), 12.51 (s, 1H).



5 extracted mnth thyI. ether: (4x50 nt) The organic -

)7/01418 -
~extracts wer eV@®Y8488nd the sol vents. were evapor at ed off ?%"n’ﬁ'é’r"“ '
reduced pressure.” The resulting crude was purified - by chromat ogr aphy
through a silica gel colum, eluting ~“with petroleum ether:ethyl

ether, 955, - thereby 10 recoverrng 4. 30509 of “the t|tIe conpound (62%):'
;-yi.eld). - N ( ' 2O 4 DPJ 21501 blaFb: : '
(broad t, FD G
(dd 1H) 6. 8%t

3'-r(E)-2-r4-(4-P envIbutoxy)phenyI]ethen 1 -, hydr oxyacet onhenone -
A mxture of 4-(4- phémﬂlﬂnxngoth?rﬂﬁ@c?$§2 crlbed in sxample 1 (point

Z Mo 3L odget opRenss (Bn & Ry ra L TR LR BB T gy

- in acetonitgile dehpyl)-y13- z'ﬂngaf&iiaeaéebnahbhe Ngndt aiQlayll Cokena%/é h.
Then the mXture was add w.th” wat er m), extracted with
- ethyl  ether (4x3her pitlei exqumdutdﬁewasl mm,e which w.spmwreﬂleﬂf by |

" under reduced pressure. The resultin r.esi due was_ purified

chromat ogr aphy tahraRAEQIEARRY sthroug gél sddiiitn 9 ke SR IR wi ?:hubéﬁﬁo?’é&h

et her : et hyl ether 63 h e compound (70W_'
yi el d) . 5&*?“T§%H&iﬁ&gﬁ€%§é g??r)grgrgksk ﬁ?%fh99 (m aH): 2.62
(s, - 3H); 21;@&1 {brwad( 300 Miiz, 3cﬁ&1§br ea@ptn )41 6185 md) 39.802Km,
6.86 (t, 1H); 7.08-7.36 (sc, 7H) 2H) ; 59 (dd 1ro
7.73 (dd, 10H). 4HEL 2s671Hproad t, an)@7$3a§85broad t, ZH), -39 (q,
PCT/EP97/014i8 23);'_5.35- (a4, 2H); 7.03 (s, 1H); 7.17-7.32 (sc, an);-_

© 7.44 (4, 2H); 7.77 (4, 1H); 7.93 (44, 1m).

"15h'. o Follow1ng the process descrlbed in. example 1 (poznt -
".'M), ‘starting ‘from ethyl 4-oxo-8- [(E)-2- [4- (4-phenylbuto-
'xy)phenyllethenflqyll 4£F -benzopyran-z—carboxylate, the
-title"comﬁound was -prepared ‘as a yellow solid with

emeltlng point 159 161 c (78% yleld)

20 .rlﬂ N.M.R. (300 MHz, DMSO) & ppm: 1. 74 (broad m, 4H);

© 2.65 (broad t, 2H); 4.03 (broad t, 2H); 6.94 (s, 1H); .
 6.99 (&, 2M); 7.17-7.32 (sc, 5H); 7.40 (4, 1H); 7.52 (t,
CaE); 7. 54 (d, 2H); 7.67 (4, 1H); 7.92 (da, 1H); .8.13 -

- (ad, 1H). o
25 nxam.lg 210 a-rr-st-_;z—[4414—phgnmmﬁphmm |

o Follow1ng the proéeés desdfibed in ‘example 12*
'30. (p01nt A), by amlnoly51s reactlon of ethyl 8-[(3) 2~ [4—
| (4—pheny1butoxy)pheny1]ethen—l -y1l1- 4-oxo-4HL1-benzopy-



105  20E | Et hyl 4- oxo- 8-r[ (E) - 2-r4- (4- phenyl but oxy) phenyl | -

y-]-4H 1- benzobyr an- 2- carboxylate - Foll owi ng the process
described iWO&%3#885e 1 (poi nt ~A), starting from - PCT/EP97/01418
3-[(E)-2-[4- (4 phenyl but oxy) phenyl ] - 5 _
- ethen-1-yl J- 2- hydr oxyacet.ophenone and dlethyl oxalate, . the title .
- conpound ‘was prepared, which was purifieq chr omat ogr aphy through

(65% y1 ol 0y fgﬁwi###%*ﬂgt%”sogmtl&% it ??Wer?f %4#%{”%%

- 1.80 (m 10 ye1¥éh: s81§é §9308§1b163FD 3.95 (broad t, 2H); 4.39 (q,
- 2H); 6.85 (d, ZFD 7.0 H; 7.17-7.32 (sc, 8H); 7.44 (d,
2H); 7.77 (d,1HHN.M7ZR93 (m MHz, DMSO)2@F. ppm 1.73 (broad m, 4H);

yiLan 1[E,E%z%p%a&ﬁspgﬁr”%%i’%ﬁﬁ'ac?ﬁ §5road X, L2} puithd nkspr 3Bés

| 3e§§L'§%f( { %ﬁﬁ 513_7 32 sc Sts¥); "B dd opaetiih; 7.51 (¢,
: .Xy)phenyllet fmm 71794l('|dl e )zopy s B edgan.kc)xylmtge tde 1H); 8.pitld,.
conpound was prepared as a yellow solid w mel ting point

1.74 (broad £ ad, t 16.,94 (s,
1H,; 6.9~ v ‘ . ,

1H); 7.54 (d, i : 3 ; 8. (dd 1FD 25
Exanple 21; G- -r4-(4- envlbutoxy)henyllethen 1- yi 1] 4- oxo-2- (
5-1 Htex0 azol yl | - @elloungpyhenprocesszm-'scrlbed in example 2 (point
8-[(E)2-[4-(4-Phen Ibutox henyl | e :
ox0- 4H 1- ben® yra cﬁ?%%géﬂFde PE?"%'¥4F&#rB&FHgleﬁngaP888§§]' |

d bed I - -4 H- E t
| efﬁ;{l 86[(E) fla?thé‘ﬁrTP L £1114-028-45-4 PRz oplyr i AW YokEn daCt | OWith

159- 161[err]G—f()780/8y2%I (jlyroados, 1Fér’rp ﬁ3M(R1’°3@3(§0 N‘ﬁz) DHSO) [err] ppm
4H: o (p) | A

phosphorous oxychlorlde 1n DMF for O. 5 h at ‘0°C, the

_ title compound was prepared (97% yield).
15 13 N.M.R. (300 MHz, CDCl;) & ppm: 1.80 (broad m, 4H);
2.67 (broad t, 2H); 3.93 (broad t, 2H); 6.70 (s, 1H);
6.85 (4, 2H); 7.08-7.30 (sc, 7H); 7.38 (t, 1E); 7.43 (4,
2H); 7.91 (d, 1H); 7.98 (4, 1H). - |

20 -(5-1H- ~4H-1-
PolloWing the process described in eiample 7 (point
'_C), startlng from 8- [(E) -2- [4-(4-phenylbutoxy)pheny1]—
_ ethen- -yll-4- oxo-4H=1-benzopyran-z-carbonltrlle, . the
title compound was prepared as a vyellow solid with
25 melting point 191.4- 192.1° C, whlch was purlfled by
digestion with methanol (95% yield). '
1F N.M.R. (300 MHz, DMSO) & ppm: 1.74 (broad m, 4H);
2.66 (broad t, 2H); 4.03 (broad t, 2H); 7.01 (&, 2H);
7.12 (s, 1H); 7.18-7.32 (sc, 5H); 7.53 (t, 1H); 7.61 (s,
30 . 2H); 7.65 (4, 2H); 7.95 (dd, 1H); 8.19 (dd, 1H).




(4-phenyl'but 0@8%&] et hen- 1- yI] 4- oxo 4H—1 -benzopy- 897/,»%&85 o

PCT/ EP97/ 0141 106

ran- 2- car boxyl at e, the t|tIe corrpound was prepared as a - yeI | ow.soli.d
(83%yield). - . " 1[err] NMR. (300 MHz, DMBO). [err] ppm 1.73 (broad
m  4H); _ 2.65 (broad t 2H) 4.03 (brpgql t, 2H); 6.91 (s, H) 5
6.99 (d, 2H); 7,134,743 4 ({0 Y o 3 T 70
(d, 2H); 772(_ i - - Z )
1H); 8.53 (broam:x:&d)i.momﬁﬂ&xn;l:m:ml |
"8-[(E)-2-[4-(4-Phenyl but oxy) phenyl | et hen-1-yl]-4- 0X0-4H 1

- benzoyr an- 2- carboni # jsuspension of alP@FFéW“ngrtmlyﬂ%s(k%s%rgbeaﬁ A
i exanple 2 (point

8-t (E)-2- [ 4- (4- Hﬂ'&]f))' Odwﬁ%ﬁwefﬂang (250 ml) at 0°C was added with
“eth 1-yl k- 4- h
et hen-1-yl J5- 4- o Qﬁﬁzgvé%aﬂutgﬁﬁfnﬁ.ﬁg?”bcﬁﬁplex %3"'2 9, 153 mmol)

phosphor ous oxyc or| el err]

conpound was prapar etshé IM¥xyueedwas 13eft AMrded BtikrRing( 300 lsz: for 15
CDCI[err]) [err] .ppm 1.80 (broad m 4H); 2.67 (broad t, 2 3.93
(broad t, 2H); sn mtes 1hfter thatate@ (mlxmre ™Mas- _rdlRq swithy) 31433

ét[(é) 5. [744?4 r%rlot?etnz%%blp)}p %I)]ééﬁ] I](gi %d %50 5 mmol) sglrnng

0X0- (-5- 1H etrazeltvlicodﬁr'r Tempuaitufg for 20 h, ERbhOVddded N@1oWaGeSHith

. described in exanple 7 (point O, startlng from.
8-[(E) - 2- EXD-(4 Ighawmjt AP pﬂehﬁr}d extracted with ethyl acetate (3x100
et hen-1-yl] - benzo - 2- car boni t;‘I le, 8
conpound was pr E'ga}r edtB® S°9‘ SHYPAF  Rhagss ‘f?eq"llY{BShﬁSl H‘Pth 2M

191 4 192. 1[e”h§1 Mcbltﬂ’a% ﬁﬂélf'ﬁtufﬁ’ted solutlon, drled and the.
. solvents- were removed under ‘reduced pressure The
_ .resultlng residue was purlfled bY chromatography through'
15; " a silica gel column,'elutlng w1th hexane:ethyl acetate,
dt 8 2, thereby recoverlng 2.70 g of the ‘title product as a
__colourless oil (63% 'yield). ' _
1H.N M.R. (300 MHz, CDC13) 5 ppm 1 59 (m, 4H); 2. 58 (t,
- -;23), 3. so (t, 2H); 6.90-7. 12 (m, SH). |
20 - 22B.4-[4-(4- ) o
- Following the'_process described in ,example 18
,_(pbint'x), starting from 4—hydroxybepzaldehfde and 4-(4-
fluorophenyl)-l—butanol the title- compound was prepared )
(43% vield). |
25"l N.M.R. (300 an;.cnc13) 5 ppm: 1.80 (m, 4H); 2.65 (t,
 2H); 4.03 (t, 2H); 6.95 (m, 3M); 7.12 (m, 2H); 7.81 (d,
2H); 9. 85 (s, 1H) o o S

| . --_.-'_r__ollowing 'the' process described in 'ex'ample" 20 )
30 (pOint IIC)'& startlng from 4- [4-(4- flporophenyl)butoxy}—

benzaldehyde, the t1t1e compound was prepared which was



di gestion with net hanol (95% vyield). ferr] NMMR (300 M1z, DMSO) .

"6 ppm 1.74 (broad m 4H); 2.66 (broad t, . 2H); 4.03 (broad t, 2H);

0 7.01 (d, 2My©97/3488s 7.12 (s, 1H); 7.18-7.32 (sc, 5H); 7.53 {’GTIEMM*'W 61
(s 30 2H); 7.65 (d, 2H); 7.95 (dd, .1H); 8.19 (dd, 1H). Exanpl e 22
- -8-[(E)-2-r4-r4-(4-Fl uorophenyl ] - but oxy] phen- WO 97/ 34885 .

' PCT/ EP97/ 01418 : 107 -~ yillethen-1- vI

- ]-4-o0x0-4H 1- benzot gyr an- 2- caboxyl i c_ ac

4 (4- Fl uor ophe¥yifie but%mat" raphlcaf;\ysumgh of al %H'ﬁ?ﬁm gel
~trichlorid 2
' qua(r:r]cc):r:/vag (églé Wthq%ngtﬁéqggr%%%& '?Mbuty am%fco?rg?gp ?183 22

. 153 nmol ) (58%afdetg.m xture was |left under stirri ng at Jerr]C for 115'
- minutes. After that the mixture was added w th 3-(4-
£l uor--obenzoyl§§r8pﬂ@ﬁkc(§@pdﬁﬁsf9 CDZJS‘-ﬁ rﬁnﬂ' pmstie7bngm, 4H); 2t 560dh.,

| teiFPZ'E:?te " fgﬁétzﬁ);lha ce{agt 2%@ oe‘\éy(\gl 3&9%8 38&%‘& éﬁgam cﬁgﬂases B

ver e washed ﬁnh QHW 6.79 (- myi wet B1a ('}Jﬁﬂzrﬁﬁi uy ap§d (K| lzh')onrf g ed
and the sblvenfs 'were Ttempved under ' reduced pressure. The

resul ting res(dueznlé)s purified by chromatography through 15 a sil | ca gel
~.colum, el uting W|th hexane eth ~acet ) 8: t_ erby recovering

2.70 g of the = 1H
- NNMR (300 2H); -
3.60 (t, 2H) ;™€ } 4 . :
4-[4- (4§ uorOphenrblmuweml btméﬂ (iﬁ:h;ms ' descrlbedFOh.hOWeﬁtgmpﬁl&e 20
_ process described in ‘exanple 18 (point A, starti n% from _
~ 4- hydroxybenzépeén$ded hnd stgzting from uér‘&ﬁhé#y‘l I hHOXY 11 e

conpound was. g{gpg{,gd and 2(4ﬁy%¥b§|yd e 1odoacetophenone, the 'title'
| compound was .pre'pared, which was purified by chromato-
graphy through a s:_i.l'_ica gel _column',' ‘eluting with
15  petroleum ether:éthyl ether, 95:5 (70%. yield). _
‘1g N.M.R. (300 MHz, CDCl;) & ppm: 1.78 (m, 4H); 2.63 (t,
2H); 3.95 (t, 2H); 6.84-6.99 (sc, SH); 7.14 (m, 3H);
7.34 (d, 1H); 7.45 (d, 2H); 7.62 (&, 1H); 7.75 (4, 1H),
. 12.55 (s, 1H). | o - '
nglo'wing the procéSs, described in example 1 (point
A), starting from 3'-[(E)-’2-{4-[4—(4-fluoro?h‘eriy1)buto-
xy]phenyl]_eth_en—l-yl]—z'-hydrbxy-—acetophenone and die-
25 thyl oxaléte, the title compound was prepared, which was
purified by chromatography f.hrough 'a silica gel column,
.eluting - with -_pet‘roleum ether:chlo_ro'form, 8:2  (65%
“yield). D - o
| 1§ N.M.R. (300 MHz, CDCly) & ppm: 1.42 (t, 3H); 1.79 (m,
30 4H); 2.65 (broad t, 2H); 3.97 (broad t, 2H); 4.42 (q,
B ‘2H); 6.87 (4, 2H); 6.95 (t, '2H');-_7.05'(s,',1n);.7.ﬁ1'3 (t,

-



25 i[err] NMR%&SOO MHz , CDCI[err]) [err]. ppm 1.80 (m 4%,@9%1.{13

2H); 4.03 (t,W 95 (m - 3H) 7.12 (m 2H); 7.81 (d, 2H); 9.85 (s,
~1H) . . 22C 4 [ 4- (4-Fl uorophenyl ) but oxyl styrene : Fol l owi ng
- the " process described in exarrple 20 30 . (point C starting from
. 4-14-(4-fluorophenyl) but oxyJ- benzal dedgde, ‘the title conpound was
prepar ed, whi ch,uas - /34833 (broad s, 2H); 7.46 (4, 2H);
D aey) 01arg 2HYY 7.28. (a, Vagy/ 34883 ( . 70628 46 44, )
- chr omat ogr aphi cal, By (4t hu.m)gh'l 87 s(ld,l AaH) .gel : colum, eluti ng with

petrol eum et her: et hyl -
(300 MHz, CDCl[# =
2H); 5.06 (dd, ,1H);

ether; 98,2 yield. .. .1 NMR

6.91 (m 2H); : : ’
3-[(E)-2-r4-r4- (4-F ?B&QB%E%' )tlh‘ét @%&ﬁ@ndéketﬂﬁéd in exalm:m.e 312(p01nt
- hydr oxyacet ophenone lowm ng the . process described in

exanpl e 20 M), ( rsd:aﬁtﬂg ﬁt@mtethir émi4 qwz—u-rwwﬁchmhwym— :
styrene and 2'-hydroxy- 3-i odqacet ophen np
prepared, whi chPHEOX¥, Joheny 3 W&Tﬂﬁ&e"" x°'y’ %ﬁ?en?ﬂP3ﬁaﬁ‘9'ca§%l ca

| | 9
L St R e ke 2 i1
2.63 (t, . - . sd1ida wid méltilb) po:ﬁ'l1.841619-9.62('$1:, vithch 7waé purisibd

.7:34 (d, 1H); 7.45 (d, 2H); 7.62 (d, 1H); 7.75 12.55 (s,
1H). 20 1022E swhyqrwt[a(la)uzxtm lrm-ﬂ(elﬂﬁ%loé)ﬁbﬁyl'}ﬂéébxyl phenyl ] -

g§ gggs:sL éle]scfl geg 4&%5(@ lz(g%r a‘B%Fnt aé}?@é(y % pgf“artllh%]sfr ! kﬁ\sli.ngztglg

3-[(B)-2-[4-]4- ((ﬁrtalalaorephﬁnyl)wm (broad t, 2H); 6.96 (s, 1H); 7.01
xy] phenyl ] et hen-"1-yl] -2 -hydroxy acet ophenone and die- 25 t hyl oxal at e,

the titl'e conpoldd & ;pregek et , weHih W7 (t, %m:f7eé3b>(dohr obﬁ‘ééhy
_thrlough a SI|IC<':Z gel, C)O,I urms8 (d 1H) 7 94 (d 13)’ 8.15 (d 1H).

15

.d-20 E B Follow1ng the_ ﬁfogééé'.described " in example 12

,d(p01nt A), by amlnoly51s reaction of ethyl 8-[(Z)-2- [4-

- [4-(4- fluorophenyl)butoxylphenyllethen—l—yl] 4-oxo-4HL1-

benzopyran—z carboxylate, the title compound  was

_prepared as a yellow solld (93% yleld) _ _

| 25 1H N.M.R. (300 MHz, DMSO) & ppm: 1.75 (broad m, 4H);
.id; , .( 2. 67 (broad t, ZH), 4.06 (broad t, 2H); 6.93 (s, IH);..

o | 7.01 (4, 2H); 7.13 (t, 2M); 7.29 (t, 2H); 7.50 (d, 1H);
7.56 (t, 1H); 7.71 (4, 2H); 7.76 (4, 1H); 7.98 (ad, 1H);
8. 25 (dd IH), 8. 28 (broad s, IH), 8 55 (broad s, 1H).




eluting. with petroleum ether:chloroform . 8:2 (65% yi el d).
1H N MR (300 M&, CDCL3) 6 ppm 1.42 (t, 3H): 1.79 (m 30  4H): 2.65

“(broad t, 2MO9734885 (broad t, 2H); 4. 42 (g, 2H); 6. 87 REI/EPAY0141§. o5
o B Gazge TV TS (L VD VRTIRAER 2H) 7.28 (d,. _
?Z_DF Zl ??Eg erO?Z f - (A-Fl 1710?16 Elgném_?)ut oXY. 8Eer811(d ]tlﬁ)e 7o Ld lH),'
1-vl 1- 4- 0x0- 4H 1- bg‘?é’é"p%ﬁ B§§PF’E ed i XUPPLY, fg(PRint
process descriped A RAUR enyllw—ré-u [4- M*ffﬁ@f&bﬂ@n{ri?ﬁh@h@ﬁphe—

but oxy] phenyl ]raﬂl’htl'ﬂery-l:ll—ﬂ])9(4)-eﬂtb-l&lkehszyzapyi‘anaﬁb&arboxamvdé awgth the
title conpound . was prepared as a_ yellow solid with melting point :
161-162[ err] CPhRfRIPERES pRXYChd@ri iy DME sdam i 9abi dh Ak rﬁstchanbhe( 71%

i eld rr m 1.73 (m 4
¥.6_5_ )_ | (broag1 ]wﬁ‘fd‘fgo%%?gys%%[giéédqgs 1H: 7.01 i
(d, 2H; 7.111 w2R. 7(3060( tMHZ}) cnélﬂg% (si piaH) 17é523 (broaa ) 2H);
7.68 (d, 1H); -7.94 (d, lH) 8.15 (d,
8-[(E)2-r4- r42(468FI ObIOMentyl )2} ox . pﬁe (broad t, ZH), 6 81 (s, 1H);
nvl | et hen-1-yl 1 4H: 1- benzopy- - 23A

8- [ (E) 2-r 4- rié(z?éh:%o?%péﬁw%i}g o%%%hLﬁyl?ét’hen- Py | c

1- vl ] - 4- ox0- 4=t banzg N A1 ]

process descri DeC - _ i ; y am no yS| S reaction
~of ethy08-[ ( "1 _

[4-(4-fl uorophenyl )but oxyI ph IJet hen-1-yl J- 4 0X0-4H 1-
benzopyr an- 2- car bo)BAKNLRT ¢ PEPERES Jdeseidded in,pxample 7p(E$&¥1‘éd as
o eaam oty B 93%@9&% o BB (4300 M4e1 QB0 nEnRTbutolS
xy]phenyl]ethen— -yl] ~4~0X0-4H-1~ benzopyran—z—carbonl—'

trile, the tltle compound was prepared as a yellow solld
15 with melting po:.nt 173.6-174.7" C, which was purlfled by

crystallization in methanol (83% y:.eld) _ |

1§ N.M.R. (300 MHz, DMSO) & ppm: 1.74 (broad m, ®);

2.66 (Broad' t, -'ZH); 4.04 (broad t, _2H), 7.01 (4, 2H);
o 7.13 (m, 33);'_'7.27 (m, 2H); 7.53 (t, 1H); 7.61 (s, 2H);
20 7.65 (4, Zh); 7.95 (dd, 1H); 8.19 (44, 1H).

Following the proceés described in example 5 (point

25 G). stari:ing | from 2—'f],uoro-_2-hydroxybenzonitrilé, the
title compound was prepared (quantitative Yield)._
lp .M.R. (300 MHz, CD4OD) & ppm: 6.61 (6, 1H); 6.69
(dd, 1H), 7. 87 (t 1H), '12.51 (s, 1H)

30 " Following the prgceés described in exémple 5 (point

- C ),_ starting from 2.-'f1uozjo.—4—hydroxybe.nzqic acid_,_ ‘the



267 (broad qug%‘s(‘# 06 (broad t, 2H): 6.93 (s, 1.); |
55

7
7:13 (t, 7.50 (d, 1H); . - 7.56 (t, 1H); 7%@“%
7.76 (d, 1H) 7.98 (dd, 1H) 0 8.25 (dd, 1H): 8.28 (broad s, H) 8.

(broad s, -1H). 30 23B".

- 8- [I(F) 2- [ 4- (4-Fl uorophenyl) but oxy] phenyl JEthen- -

1-yl|-4-oxo0-4H z b | Y 97/ 34885 '

Py Epa7r aoah £iPPOZEBNP8INE- waEPPRebared (86 yleld/p

~ Fol | owi ng t he p1=mcassnde$300bnaz|, C@g&l&ﬂ & m(lpou atas (s, 3B); 5r-§z§ct(|4ﬁ)

- 8-[(E)- 2[4[4(4f|uoropheny|i to y]ah '

nyl-] et hen- 1-yl ] 1H) px. GP {98en Hgy ? g’gz}:r'b(%?ﬁ)rn c?ézﬁ"f h(s' 13) phosphorous

oxychloride in,] ; | ] anpound was

- prepared (95% yr*e¥rd, ] i 6 ppm 1..82

(113'_"; oad m 5“8) b0.7 5o ?iléﬁlhér OQQlet p&'d)cess‘l Odeébedet, i3H) exanle s, 18
sc ;

8-[(E)-2-r4-r4a- (zﬂei:htuon‘obheﬁy-a)beMXyémnyl!ﬁﬂé!heﬁ—-flmro-‘i hYdroxyben—'

[
l]-4- 2-(5-1Htet b " Fol |
r)c/)c]ess g)égcrl E)%HaFﬁ %%&;O‘Jéyﬁd ’Hﬁn’f'ggégggiq the, aH‘HﬁJ Qé)%ﬁg)'%&g d$
[
]
it

8-
1-
p .
8-[(E)-2-[4-[4 op ?'\%)50 '
xy] phenyl ] et hen"Q € éHﬂQQ ox§a§h enpz%?ﬁ%end Zb%af:lt;;gﬁlmatography throu%h 2

titl e conmpound g@3ipacpped codlummy,cl edutimg dwikh hewdie nethyhg guetate,
173.6-174.7[err] C, which was -purified by ' crystallization in nmethanol
(83% yiel19. 5:5 (P2Rr yimlMIR (300 MHz, DMBO) -[err] ppm 1.74 (broad .

0y SR, e e, 2 Ao £ 1

2H); 7.95 (dd, irl% 3.5 ((JQ,, 13d); 3.96 E(xtanplzm, 26, 538(da 1n), 6.67
(E)- 2 [4 (4- Phen E)ut oxy) - 2-f | uor ophe- : _
nyl1ethen-1-yl] (ddobuZ)H- I-.bé’rrioﬂ@r dm,2. -'tﬂa)r?oo'k 37 c('%lcl-'sﬂ) , 24A
2-Pl uor o- 4- hydr gxyb P

15 ' I-‘ollowing the proce_és described in example 1 (point

" ¢), - - starting from  methyl | ‘4-(4-phenylbutoxy)-2-
-fluorbbenzoate,' ”th'e titlé ,-coinpound was prepared
(quantitative yleld) . _ - | _ |
15 .M.R. (300 MHz, cn3on) 5 ppm: 1.69 (m, 4H); 2.57 (t.

20 2H); 3.81 (t, 2H); 4.59 (s, 2H)_, 6.57 (dda, 1H); 6.64

. (44, 11_1)_,-_-7.09-7.24, (m, 5H); 7.28 (t, 1H). o

_A- solution 'of 4~ (4—phen’y1butoxyf 2-fluorobenzyl R -

| alcohol (1'38-'g, 5.03 mmol) in dlchloromethane (50 ml)
- 25 ' 'was added with pyr:.d:m:.um chlorochromate (1. 63 g, 7.54 |

__‘_I-' o - .'ntmol_),. _stl:r:.ng at _:oom te_mpera_ture for 1 h. After '_that

| the. :eaction mixture 'wﬁ_s_ filtered on. celite, washing
'w_ith-.-:dichlo'z"Ometha'r_ie. After dryin_g".and'-remOVing the
solvent, 't_he f:esul_ting_ crude was pur_:if_i'ed by .

30 o 'chrométography throu_gh ‘a siii_ca gel column, -elﬁting with

- dichloroinethane, thereby. recovering 1.02 g of the title



Fol | owi hg the process described in exanple 5 (point ,25 = G, starting

from 2-fluoro-2- hdroxybenzonltrlle t he t|tIe conpound was
prepared (q¥hPT34883ve yield). =~  1[err] .MR (300 Miz, PRRERYIOI#S)
[err] ppm 6.61 (dd, 1H); 6.69 (dd, 1H) 7.87 (t, 1H) 12.51 (s,
~1H) . : 24B Methyl 2-fl uoro-4- hydr oxybenzoate 30 . - - Fol'l owi ng the _
pr](c)f:ess deSﬁl’l bed in -exanple 5 (poi Et - 1126), st;artl ng from P

2 uor o- 4- hy o] t he : WO 97/ 34885 .

RCT/ EP97/01413£W$)‘?£& (fas?fidra)! L 111: © - title corr'pound

was prepar ed (Jaﬁ%nflrel dlaoo MHz lUDd!lgg éﬁBSmMﬂ 8§D[(%?r]m [ﬁrsb
'3.83 (s, 3H); 6.55 (.d f3) 5 T 7.80( (
1H). 24C%khy4 Gl( (l-,Drﬂih)fI bt §i’y)(dzl.f Ilii))bbéniaat(eid,S 1H), 7 17—

Starting tromh #Sfessﬁaﬂﬁsi 25 %foﬁ%e i‘gplg odle ang

- 4-phenyl - 5l- butarols_ ¢ 4 ane Prepared, which was
. purified by c rona o rap-y ugt 1Ca gel columm, eluting
~with hexane: et hyl attﬁl.'ﬁdvmng 10the 9§r5cé9§% )de@ci')lbed in 1|'éx%ﬁe(390

MHz, CDCI[err]) [err](¢p 1.80 (m .4H); 2.67 2H); 3.87 (s, 3H);
1 3.96 (t, 2H; {PsNtd ,1|—|)Stf=l¥®¥19 fron( dd4 i PhﬁnzkbﬂtQ&YQn?-SlH)lor?-S?

I(:E)I | évl_\? ng the¥l ﬂ%‘é@é ’g‘g%s? ?géd nﬂﬁg %I e Og!lpﬁ'fagphm?i%)hoslalstt’ar H’ﬁg

from —methyl tie¥e ( dJUtviﬁﬁ’) p”repared f | wRiehenzaat epuri Pged. tbg
compound was pr epar e (quantitative yield). HMR . (300

MHz, - CDR&r r ] op)hrs:mngrlam (vhraMgh a 5ilica gad columm; €lStizg, with; |
4.59 (s. 2H); 7.09-7.24 (m. 5H); 7.28

(t, 1H. 57 2 %khéiiéﬁﬁﬁiﬁﬁox§ 2($ggoY6glﬁ2adehvde

. 1n .N.M_.R. (300 MHz, CDCl,) & ppm: 1.78 (m, 4B); 2.66 (t,
2H); 3.90 (t, 2H); 5.21 {dd, 1H); 5.65 (dd, 1H); 6.55
(dd, 1H); 6.62 (dd, 1H); 6.78 (ad, 1H); "7.17—7.31 A(m,
15 5H); 7.35 (t, 1®). - S

- Following the 'pz;ocess_ described in example 20

| (point D), starting  from _4-(4—phenyib_utdxy)-Z—fluoro—" |

'_'2_0- styrene and 2'-hYd_ro'x-y—S'—iodoacetophenone; ‘the title
" comp.ound 'was prepar'ed,' whiéh was 'purif'i'e_d '. by flla_s.'h
chromatography through a column, eluting with petroleum

ether: ethyl acetate, 95:5 (67% yleld)
1y N.M.R. (300 MHz, CDCl;) & ppm: 1.78 (m, 43), 2.59 (s,
25 3H); 2.66° (t, 2H); 3.91 (t, 2H); 6.56 (dd, 1H); 6.64
(dd, 1H); 6.86 (t, 1H); 7.17-7.30 (m, 6K); 7.40 (d, 1H);
(7.53 (t, 1H); 7.59 (dd, 1H); 7.74 (ad, 1H), 12.8¢ (s,

__30' ﬁhﬁn_l._nJJ_gxg__A.H_ugnzg;mn_L;amxxmﬁ

Follow:mg the p*ocess descr:.bed in example 1 (po:.nt i



A soI utlon of - _.4-(4:phenyl but oXy) - 2 fI uor obenzyl -alc Sad,
5.03 mol. ) i nW@ TR onet hane (50 m) 25 = was added with pyr?ym%&ﬁa
.chlorochromate (1.63 g, 7.54 - mol), stirring at roomtenperature for
1 h. After that ~__the. reaction nixture was filtered on celite,

washi ng ~ with .dichloronethane. Aftegqadrying -and renoving. the

sol vent, the -, yesy C
chr omat ography Nr’ouﬁjﬁggp'gflpl c%f%gl c\('l)l'la@ma l‘u‘; ﬁg-%gﬁylﬁgtoxy)—z ~£1uo-
di chl or omet ha”etdﬂl'?grﬁbméﬁféh’-ei*f‘lg]-lzwhﬁd?ﬁx?hacbltbbﬁenone and WDethyl

97/ 34885 - PCT/ EP97/ 01418

112 conpowxhaXatsp ytbed)tltle comgoMnd.  WaS0 PvieparedO tyusnbifatives
(m 4H); 2.69 (t, 2H); 4.01 (t, 2H); 6.57 (dd, 1H); 6.73 (dd, 1H);
7.17- 7. ¥R sH); 7.79 (t, 1H); 10.18 (S, 1H. 5  24F

4- (4- Phenylbut O&ﬁal@ﬁ'#or%d’rm cncil3)c§ ppid! 10 dY tftth)Pri’Cﬁs(m, |

descri bed |n npl-€ st'art’ing

4-(4-phenyl'but oy 2-4Je®rie, 2H); Sesealgehpsd ;ammlgwetiy) 2H); 6.57 (dad,
tri phenyl phosphoni um salt, the . title corrpound was prepared,
which was puritH)kd 6b§410(dd, cABmmt 8gPaphks ¢ hAdlgh: - %?f?e&zgeﬂmcoﬁﬁmﬂ

eluting with %, ki e H MR

(300 Mk, CDCl[grﬁ{I {‘g'r fﬁﬁvpri @57 n}HiH)"(gé & Eﬁ)) 7. 9§H)(dl'

2H); 5.21 (dd, 4 LH)g e . s : ,)

6. 78 (dd, 1H); 7
3' -1 (E)-2404- (4

A T LD -0 : v ] N acidl - 1'_2-
- hydr oxyacet olphnone : FoI | owi ng the rocess desc¥| ]bed in :
“exanple 20 (poﬁ"?ﬂflm’@ng %’?%rPFﬂfje Fr G deéhy?WB%?)JPZIPP&BFo- ..

20 styrene a&égi@i% ﬁlr%ni Wg&g’?ﬂgf“ﬁorle("fgez ﬁhgﬁ—ﬁﬁéﬁ?lbutoxy) -2-

- conmpound was rified
_chromat ogr aphy tﬂlrw@pleemﬂi]Jélthem-l-lht-ynm-l\ﬂ-bhopem-ml-b&mzopyran-2-carbo— :

xylate, the t:Ltle compound was prepared as a yellow-
15  ..Solld ‘with meltmg poxnt 73. 4-—73 5° C, whzch was pur:l.fxed'.' 3
by crystallization in methanol (528 y:l.eld) B
- lg N.M.R. (300 MHZ, CDCl3/CD30D mlxtures) 5 ppm 1.81
(broad m, 4H); 2.69 (broad t, 2H); 3.95 (broad t, 2H);
. 6.60 (4, 1H); 6.69 (d, 1H); 7.17-7.32 (m, 6H); 7.41 (t,
20  1H); 7.52 (s, 2H); 7.58 (t, 1H); 7.94 (4, 1H); 8.06 (&,

. Fbllowihg the process 'des'cribed in éxample 18

'(p'biht" C), -starting  from ethyl 2- (4'-f1uorobenzyloxy—

| methyl) -2, 3-d1hydrobenzofuran-z—carboxylate | (7 00 g,
30 '23.2 mmol), LiAlH, (3.51 g, 92.6 mmol) and dry ethyl
~ether (300 ml), the t;_Ltle' c.ompound, was prepared_ (83¢



"~

ether:ethyl acetate, 95:5 (67% yield). 1[err] NNMR (300 Mz,
CDCl[err]) [err] ppm 1.78 (m  4H); 2.59 (s. 25 3H; 2.66 (t, H) 91

(t, 2H); 6. SWOB488SH) ;. 6. 64 (dd, 1H); 6.86 (t, 1H); 7PP7WP93(91{%
6H); 7.40 (d, 1H); - 7.53 (t, 1H); 7. 59-(dd, 1H); 7.74 (dd, 1H), 12.88
(S. 1H) . 24H Et hyl - C :

8-r1 (E) - 2-[4- (4-phenyl but oxXy) - 2-f| uorophen }4 . 30 v
et hen-1-v1] - 4- oxo-4H 1- benzoypyran 2- car boxylat e

process descri bePid exanpl e 1 -(poi nt WD 97/ 34885

'PCT/ EP97/ 01418 1 : i’ A) i art hRY
from3' -[(E)-2- .4-1221l-4bﬁényl t?uot o)g/? CPCI&) 5 pem: 290 (da,N3nf} 25L08
rophenyl ] et hen-(bréda 2s; 'h;mr)oxﬁemet ¢filiendng ;andl. 58 e(agl, 1H); qual ae,

the title conpound was prepared (quantitative ) ield). 1l err]
N.MR (300 M—lle)GDdl-[%fr (5., [¥¥) ] pphAP {ado @ﬁ)'3|4) 931/ (mo (3H): _5 70 468,

1y 703 (s, Sy Gty b e, uhiohige g ofis e’ (M,

Fol | owi ng t.he"

7.78 (d, 1H); H&nﬁiﬂﬁmum
4- Phenyl but oxy) uorop enyI ]ethen-1- 10 .
yl ] -4-oxo0-4H 1mmm 2- car boxyl | c acid ' Fol | owi ng t he

d bed t f et hyl
grE)E:E)ssz [eZCEIAf ghehnlm%%aeg% é.!?e process esch. r i in roerr’}::nt‘p - 24
f 1 uorophenyl) et ot Ve - 4:P 1hens . _t he
title conpound S pre%afe égtéh?a I ow Cﬁfﬁ(mgo‘f@{ﬁm Tﬁgi’gif ?
. 73.4-73.30C, whydrosaaneuhyX+208- dlhydngbenzefai-hnzatuw tmtnret hamj:o(;ﬁa%
yield). 1[err] NMR OOM—Iz CDCIB/CDODmxtures) [err] ppm
1.81 ( bvEd BRepayed o Yt, 2H); 3.95 (broad t, 2H);

6.60 (d. 1M @f% (¢ H306 J!ZHZ 3%1)@1‘ B el los (aa, 1H); 3.30
' (dd, 1H); 4.56 (4, 2H); 4.44 (s, 2H); 5.09 .(m, 1H}; 6.89
(a, 1H); 7.01 (¢, 28); 7.27 (m, 2H); 7.67 (4, 1H); 7.71

15 (s, 1H); 9.82 (s, 1H). | |

Following the process = described in example 20

(point C), starting from 2- (4'—fluorobenzyloxymethyl) 5—'
20 _formyl -2, 3 dlhydrobenzofuran, the title compound was

prepared, which was purlfled by chromatography through a

silica gel colﬁmﬁ, eluting with petroleum ether:ethyl
‘acetate, 95:5 (58% yield). _
1H N.M.R. (300 MHz, CDCly) & ppm: 2.98 (dd, 1H); 3.21
25  (d4, 1H); 4.58 (da, 1H); 4.66 (dd, 1H); 4.52 (4, 1H);
 4.56 (d, 1H); 4.95 (m, 1H); 5.06 (&, 1H); 5.55 (d, 1H);
.62 (dd, 1H); 6.73 (4, 1H); 7.00 (t, 2H); 7.12 (44,
1H); 7.23-7.29 (m, 3H).

30 ben ~5-yllethen-1-y11-2'-

'Polldwing the'fp:oceSS' described in 'example 20



200 1H.); gv(?%’é‘; 7.58 (t, 1H); 7.94 (d, 1H); 8.06 (d,pcT/EPIT/01418
Exanple 25: 5?[:2 (4 Fluorobenzyloxynethyl) 2. 3- L ' S
di hydr obenzof uran-5-yl ] et hen-1-yi-1-0x0) - 4FF1 benzopy- o
ran-2-carboxylic acid 25  25A. _ - I

~ 2-(4-Fl'uor obenzyl oxynet hyl ) - 5- hydroxynethy11£53 di - : hydrobenzofuran
Fol lowing. -the ¢ ??Pfﬁsﬁ) d%%iﬁ ‘Hﬁ)ffbmezaﬁnheflﬁ%robenzyﬁﬂ¥¥ﬂ3tﬂ91) -5~
starting frome "-fl uarobenzyl oxy-

net hyl ) - 2, 3- d|hyﬂnmbeﬁzB#dmhmdrobanboiyuanb (7.808d g, .-n§ﬁnpxwﬁﬂ)-

Li AlH err 3.51 92. 6 | ) ' t her 300
Gt e[corr]pouﬁd m@gﬁFeﬁapeng%Ps?, Phe’ s 614 honpoungliad prbbazed,) wilk

PCT/ EP97/ 01418

1err] NNMR (%88 W& lfﬂ:ﬁ’[el??])c*tmm t°%rap'ﬂygotﬁ%§'égh1+ﬁ y%f%géa gel
(broad s, §H); éoi&mﬁﬁd elh&lna Swithdd.pdtPoleunl edther:ethyl 1Hcethatl,
(s, 2H); 4.50.(dd, 2H); 4.90 (m- 1H); 6.70 (d, 5 1H); 6.98 (m 3H);
7.08 (s, 21); 78261§n16330Yleld) 25B 2-( 4 -Fluorobenzyl oxvnet hyl

)-S-formm 2 S NIRO" (3p0 iy oFPETyI L hert %2 BEOYES af5302 68
2- (4" -fl b t.h d | - d f

the uué"rﬁoﬁ%‘h"xm Velak (d, 1mpyrpxseihyl - 2nd; ANl Obanz iRy an,
NHz 2034[err])4Las;xggpm)3lom(eddcmmm3 76 (d, uol, sH;ss 4156 1(21171),(
7. 671éd 1§0997(¥1 9%5 Ig(Qﬁ ady : 1§)829f921_ 32 (m, 4§g 1 37 m

2 (4 FIuorobe02¥h?§y9?EQYkh'51§5?PH,%ol(@J“ﬁkf**ih.as (s, 1H).

- 15 ;Foilowing the.p;oéess aesc:ibed-in'example 1 (point
: _ A);"stafting from  3ff((E)-2-[2-(4'-fluorobenzyloxymé—
thyl)-2 3'dihydrobenébfufan-s-yl]etheh -1-y1]-2'-hydroxy- |
acetophenone and dlethyl oxalate, the tltle compound was
prepared (quantltatlve yleld) o _ _ Q'_
20 1@ N.M.R. (300 MHZ, cDCl,) § ppm: 1.43 (t, 3H); 3.01
. (a4, 1H); 3.26 (44, 1H); 3.66 (m, 2H); 4.42 (q, 2H);
| 4.53 (4, 1H); 4.58 (d, 1H); 6.78 (4, 1H); 7.01 (m, 3H);
©7.27-7.38 (m, 7H); 7.81 (dd, 1H); 7.96 (d, 1H). L

25..

o 'Foilowihg'thé p#§céss.described in example 1 (point

M), staiting from‘ethyl'8—[(3)42?[2-(4'-fluorobenZylbxy-

- methyl)-2,3- dlhydrobenzofuran—'-yl]ethen—l Yl] 4-oxo—4ﬂ;_
30""~ -benzopyran -2- carboxylate,'_ the tltle : compound was

prepared as  a yellow solld with meltlng po:Lnt 203 6- o



zof uran FoIIbmﬁng the process described in exanple 20
(point C, starting from2-(4'-fluorobenzyl oxynmethyl)-5- 20

formyl -2, 3- WAPAB&BENzof uran, the title conpound was .-  PCTEPRHBIALY
whi ch was purified by chromatography through a - silica gel colum,
eluting with petrol eum et her:ethyl ~_ acetate, 95:5 (58%yield).

1[err] NMR (300 Mz, CDO [err]) [err] i%gn 2. 98 (dd 1H) 3 21 25

dd, 1H); 4.58 (dd, .1 (dd, 1
21 95 (rknl) 1H); %8564(GI:D 1‘145‘1"‘3 5‘sa=’(d H‘i%fl Sy @J&es(*d’an 1%1“6 ﬂhY%

1H); 7.00 (t, é gﬁ H,;, 7.23-7.29 (m SFD ~ 25D 3 -
-[(E) - 2 [ 2- (4' uor6 enz oxy@ethyl) -2, 3-di hydro- 30

benzof ur an- 5- yHieon®l- y| Bed- mmroxmcegqnbgwauxtures) 5 Epinkovs 0B

‘the process described in exanple WO 97/34885

PCT/ EP97/01418(&d4, 1H); 3.31 (dd, 1H), 3.69 (m, 128); 4.55 pbdnt 1) ;

st-art | b t byl
o159 A ek bor SRR Y B 4 703 (e, zm);
i odoacet ophenopieg 4t pig, tiiihe gompOyRfl ) pf'ﬁpﬁ’éfﬂ;wﬁhﬁh 4H); 7 ‘995 dd,

purified by chromatbgraphy “through ilica gel =~ 65 = ¢6lum, elutlng |
wi th petrol eubl) et 8edlet{gl, 1#HJet ate, : 85: 15 (63% yi el d) .

1[err] NNMR (300 MHz , CDG [e r ) 6 : _ dd,
||);. 3.22 B e i L4 G- 3 E 4 X '.-g .
4.96 (M, 1H):

1H);, 7.22-7. ' ' . 3

12.88 (sto01H). - -

8-[(B)-2-[2-4"-
'di hvdr obenzof

FI uor obenzyl ox nethyL

O - 5 - o o= 1] v,

Following the process'.described in  example 12

15  (point A), by-aminolfsis reaction of ethyl 8-[(E)-2-[2-
| -(4'-fluorobenz?loxymethyl)42;3—dihydrobenzofutan—5-yl]-

ethen—l-yl]—4~oxo;4ﬂ=1?benzopyran-2-carboxylate, the ti-

tle compound was prepared as a yellow solld (83% yield).
| 1§ N.M.R. (300 MHz, DMSO) & ppm: 3.02 (ad, 1H); 3.31
20 (dd, 1H); 3.67 (m, 2H); 4.55 (s, 2H); 5.04 (m, 1K); 6.81
(4, 1H); 6. 93 (s, 1H); 7.17 (t, 2H); 7.35-7.53 (m, SH);
7.65-7.72 (m, 2H); 7.94 (&, 1H); 8.17 (d, 1H); 8.28
(broad s, 1H); 8.53 (broad s, 1H). |

25
Following the process described in example 2 (point
'D), by reacting 8-[(F)-2- [24(4'éfluorohenzyioxymethyi)-
2,3- dlhydrobenzofuran—s—yl]ethen- -yl]l-~ 4—oxo-4H%1-
- 30 benzopyran-z-carboxam1de wzth phosphorous oxychlorlde in

DMF for 0.5 h at’ O_C, the title compound was prepared"



ran- 2 car boxy‘k l9534588 ~ “Fol | owi ng the process descri bed IP@TW,;Qsl '
“(point - ? startlng from 3'-[(E)-2-[2-(4" -quorobenzyI oxyme-

thyl)-2, 3-di hydrobenzofuran 5- yI]et hen- 1-yl]-2' - hydr oxy- - _ :
acet oph_enone_ and di'ethyl- oxalate, the title conpound was . pr epar ed
(quantitative yield). 20 : 1IHNMR. (3AAMHz, CDCl[err]) [err] ppm

- 1.43 (t, 3H); 67@4 le]_d)(dd 1H); ~3.26 (dd, 1H); 3.66 (m 2H); 4.42
(g, 2H); | d, 1H); 4.58.(d, 1H): 6.78 (d, 1m; 7.01 (m- 3H);
7.27-7.38 (m . 71{1 NZMBR (BOQHMHZ7. 9EDEL;) 18) .ppm: 3.08F (dd, 1H). 3.32
8-r(E)-2-r2-(4 enzyl gxynet d - 25.. o
" benzof ur an- 5- vl(é‘h Lﬁg 5 62 Xﬁ‘o %b)y t?e‘r'f%’o {f? ig)éag 61 (4, %ﬁquxpa
~acid W gg s egeri( d £X el ( nt

M, startlng er i’%z g F?’ 4 gf gor?genizwy ox?wb (% %) 7.16
et hyl) - 2, 8- d'hydtohﬂﬂloﬂumﬁ%iiaﬂ|Emheﬂﬂl ywr4e4nu4m+*m 30H); 7.98 (4, .
1- benzopyran 2- car boxyl at e, the title conpound was prepared as |
a yel l ow solid hﬂﬂh &eozuhg,péﬁdt 203. 6- WO 97/34885 ' : '
PCT/ EP97/ 01418 . N

which was pur¥fred - . . :
1H N.M R (30044 XCh okl g,, 3 LAS)os W+ o B 4 _ (dd,

- 1H) 3.31 dd, : . 69 _ _ .

: 575H)g§ (7m451H)( S%E&Wn% (t 2H) - 7.14 (s, 1|'|) 7. 32 I(m 3H)

. e o
LI i, e e stk L snamn EY S

di hydrobenzofurér;n 5>- ﬂéﬁtéﬁ'ﬂgl ¥rbn? ogo[gz()Szl_I[I:t ei'ﬁr'af.lut:»rol:.venzyloxyme— .
_ thyl) -2,3- dlhydrobenzofuran- -YI]ethen— -yl]-4—oxo-4H—1—

.- .benzopyran-z-carbonltr11e, ~ the '- title compound was
. prepared as a vellow solld w1th meltlng po:.nt 137 5-
- 15 _'_."140.8, C,. wh:.ch- was crystalllzed from pent_ane..ch_lorofor_m
N mix_tﬁr_es and re"cr_'fst_all_ized 1n benzene (42% yield). |
1y N.M.R. (300 MHz, DMSO) & ppm: 3.05 (ad, 1H); 3.33
(ad, 1H); 3.67 (m, 2H); 4.55 (s, 2H); 5.04 (m, 1H); 6.84
(a, 1H); 7.11 (s, 1H); 7.18 (t, 2H); 7.35-7.40 (m, 2H);
20 7.45 (4, 1H); 7.52 (t, 1H); 7.54-7.61 (m, 3H); 7.94 (d,
1); 8.17 (a, 1H). - o

" Biolagical activity . :

- The antagonlstlc act1v1tY on LTD4 of the compounds"

of the present invention is determzned by means of an

25 ':.th.bJ.t:.on test of the . [3H] LTD4 receptor b:mdlng in. |

_gulnea-plg lung membranes
- [3E1-LTD, rec -

Gulnea pig lung membranes, conta"inirig the; LTD, 3_

30 - receptors, are pur1f1ed follow1ng the method descrlbed -

by Mong and col. (Mong et al _ Prostaglandzns, 1984 .28.



10 . zolyll-4H1-benzopyran 26A 8-[(E)-2-r2-(4

' - Fl uor obenzyl oxynet hyl ) - 2, 3-di hydr o- ' ' : '
benzof ur an- BwvQl9yB4EssN- 1- yI] -4- 0x0- 4H 1- benzopyr an- 2- car - PCT/EBY T4 LR
Fol |l owi ng the process described in exanple 12 15 (point A,
anminol ysis reaction of ethyl 8-[(E)-2-[2- -

(4'-fl uorobenzyl oxymet hyl )-2 , 3-di hydr obenzof ur an- 5 yI] o

et hen- 1-yi-] - 4- oxo- 4H- 1- benzopyran 2-car bo*}lsate the ti- o tle corrpound-
was prepared £0%) ycThese spurdfigdymamhiranes (150 ppdml) Nane RAA§I0BOM-Z,

2150 1) 2, s by dnfligan i, ot Sl Bt =

7.35-7.53 _ B N g
el 8 28(m @j);:zebz;%%hne&ﬁ P E;Zgz éﬁlﬁgé&g}?oﬁﬁc %1d])H)(6pH 713),(§0

8-[(E)-2-[2- (4M Radkp behﬂvh\uxylml?/l)zm diybydine, 25 mM glycine, 0.5
benzof uran-5-yl | et | | -4-0x0-

x% benzczjg ran- 2-car - o
Fol | owi ng@ t he Bt oc 4 be ﬂ'Pcé e %ﬁ(ﬁmﬁ?l) andp) diffeeasting

8-[(E)-2-(2-( 0 1)
2, 3-di hydrobe;}:zm{ ura%éet?gge Hél )pﬁo%t)%gtm_}_z&der test in ‘a f:mal

benzopyr an- 2- aayhavend fle3not mphonwOfeaethcmmrtui% if% incubatdf f@i‘ 0.5
h at O[err]C, the title corrpound was prepared ~ WD 97/ 34885
PCT/ EP97/ 014180 mlnutes at 25°C 117 (76% yi el d).

1 N.MR (30 06 .(dd, 1

(ggfriH); 3.67 §m. iégéi%err%) Le f%pg59u$amé?%ﬂfsryé se?ﬁfaﬁﬁﬁ
6.80 (s.0lH); ok fl@e %Hbe 7019;-3 b d&'ﬂltlznlﬁuén 4 Hi vﬂd@h:ﬂg Zﬁuffég (m
AH); 7.42-7.45 (m 2H); 8 (d 1H) ;

8-[(E)-2-r2- (41—G:IMrdtmmz-3HQixylﬁ‘9th7I 4P, 8ndi um mM NaCl) at 0° c and

benzofuran5 |_et hen- [ 1.-4-0x0-2-(5-1Htetrazol yll--
yglltrat:.onywz.th Whatman GF/B fizlte/rs, by means of a

L 4

Brandel Cell Harvester The filters are washed 4 times
'with a total volume of .16 ml 'of'washing buffer at 0°C.
15 The radioactivity present in the filters is determined
by liquid scintillation. |
The specific blndlng 1s defined  as the difference
between the total blnd:l.ng of [3H]- ~LTDy and the - non—'
specific binding determined 1n the pres_ence of 1 uM -
20 'LTD,. The data obtained in the competition tests are
analyzed by a computational pr’_ogtam, which ' determines
the ‘inhibition con_sta.n't of each compound (Ki) 'by' ‘means "
O_f. the Cheng-Prusoff equation ({Cheng et al., Biochem.
Pharmacol., 1973, 22, 3094). | |
25 . Ki=IC50 / (1 + [L1 7 Ka) |
: .whe_rein 'IC_50 is. the concentration of compeund which
f displaces a 50% of' the bound radioligand, [L] is the
concentration of t3H]t.TD4'.free in the test and K4 is the
dissociation constant ° ef the LTD4 obtained in an
30 independent way by means of- Scatchard analys:.s. |

The selected compounds of general formula I show in



4H—1 benzopyr " Fol 1 ow ng the process descri bed in
| v@B)g-;ﬂ;QasaP arting Pml"ﬁl&

(poi nt’ from 8-] (E) 2-[2-(4 -quorobenzy oxy
thyl)-2, 3- d| hydr obenzof ur an- 5-yl ] et hen-1-"'yl]-4-oxo-4H1- = ,
lbenzopyr an-2-carbonitrile, - the ~ title ~ conpound “was - pr epar-ed as
a yellow solid with nelting point 137.5- 15119 140. 8[er'r] C, which was

tall df f d;
benzene (4206 yi She) - serifed 0 Ygheptor T KuiRIRGTL SN LA 1Ohebl,
1H); -3.33 inhd®itliidn SoRstants2KKi M. Eét\(véenZIﬂ)J;O(ﬁ &4 (0UL 4. Phed
(d, 1H); 7.11.(s, 1H); 7.18 (t, 2H); 7.35-7.40 (m 2H); 20  7.45 (d,
AHy; - 7.52 (t, 1HFtiYM 7velues of):somes yepresentatiye scawpoundsp)are

Ri ol ogi cal acti v t est The antagonistic-activity on LTD4 of

the conpounds & tﬁ?@lﬁr deent invention is deternined by neans of an

25  inhibition test of the [[err]HLTDerr] receptor binding in -

gui nea- pi g l'ung nenbr anes. [[err]HLTD err] receptor binding

dinhibition test in guinea-pig ~ luna nenbranes - . Q@iinea pig

lung nmenbranes, containing the: LTD[err] 30 receptors, are purified

foll.owing the nethod described by Mong and col . (I_Vbng et al.,

Prost agl andi ns, 1984, . 28. WD 97/ 34885

PCT/ EP97/ 01418 ' : 118 805) These

purified nmenbranes (150 [err]g/rd) are added to ~an i ncubation m xture.
- containing 10 nMof PIPES buffer '

(pi perazine-N, N -bi s(2-ethanesul fonic aC| d) (pH 7. 4), 10 m

CaCl[err], 10 MMM 2, 2 MM cysteine, 2 mMglycine, 0.5 5 - nM
-([err]H]-LTD[err]' (4700-6400 . GBg/mml). and different R

- concentrations of the product wunder test in.a final = ' vol unme of 310
~[err]l. The reaction mxture is incubated for ' 30 mnutes at 25C.-
The radi ol i gand bound to the nmenbranes is separated 10 fromthe free one
by dilution with 4 nl washing buffer . = (10 M Tris-HC (pH 7.4) and 100
mM NaClerr]) at qerr]C and filtration with Whatman GF/B filters,
'_by means of . a _ - _ S ' - '



Brandel Cell Harvester. The filters are washed 4 tines . Wth a total
volume of 16 nm of washi ng buffer at Jerr]C 15 The radi.oactivity
present in WROTP#8Sers is determ ned - by liquid scintil| PET{ERATAO1418

The specific binding is defined as the difference bet ween the total
binding of [3H-LTD4 and the non- speci fic binding determ ned in,
the presence of 1 [err]M 20 LTD err] oThe data obtained in the -
conpetition tests are anal yzed b conput ati onal program which
det er m nes t he i nhi-bition consta ch compound (Ki-) by nmeans

of the Cheng-Pr usoff eqeg{nbgﬂnd(Cheng et alla&gdﬁ?y ?ecﬁq_ﬁo"/' %&fﬁé"

1973, 22, 3094).
wherein [err]50 I S ERamplenNantration of Imﬂnﬂﬂ'ﬂbn WRLh(nM)

di spl aces a 50% of the bound radioligand, [L] is the ‘concentration -
of [[err]H LTD{err] free inlthe test and K[err] |s t14Pt34 di ssoci ation
constant, of the LTDerr], obt ained in. an ependent way by
means of5 Scat chard anal ysi 52 o The sel ect e(}£‘ unds of general
formula | show in WO 94/ 34885 = .

PCT/ EP97/ 01418 - 119 the © descrlbed

receptor bi ndi ng i nhi bi#ion. test i nhi bition cenasmtzs (Xi) between
1000 and 0.1 : M The activity val ues of sone _repr_es‘terg+a3:ti ve conpounds

~are shown in Table 1. 5 WO 97/ 34885
&%5525/0141_8 - .-[err] H-ETD[ err] Receptor binding 362'%.i2'1
- 1o R A 1.8840.2
s : | ©1.73120.2
9 B . 1.110.2
10 R 9.040.8
11 - 1.9$0.04
15 - . 12 - 0.3910.1
- 13 | . 9.3#3
14 4.241.1
15 102448
6 169224
20 S | © 1200t440
- 18 o 174243
T §.0£1.0
20 — : 6.211;3_
. 21 . SRR 0.5+0.2
25 o 22 R 6.0%3
| 23 S 0.39%0.1
24 | I o 22.3%0.1
2s . 1.25%0.3"

26 o 0.46%0.1
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1. A compqgnd of formula I,

10248 | 16
7 .. 1200440
17443 : 19

20

whereln

- A is an oxygen or sulfur atom or a methylene group,

- B can be'

a) a benzofused heterocycle

where1n._

- ﬁ is an oxygen or sulfur atom -or a NRS group,”
‘the R

_wherezn R5 is hydrogen or .(CI-C4)—a1ky1,

- group being ;optioually substituted by

su’bstituet_x_t 'con'tai_ning A"_ when ‘said substituent is

.bdund"te' the' 1- ‘position . of .the
'heterocycle, ' | |
-5_~- z ‘and " ¥ represent two éarbon atbmS'

'_together by a sxngle bond or by a -double bond

_;;_T is a single bond,

benzofused
11nked |

a methylene group _or a



121 [efr]

Etogether by a
'S|ngLe bond,

5

10

15

20

25

Terr] .

wherein: . - A'is an -oxygen or sul fur aton1or a nethylene
group; - WO9734885_ B can be: - 15 ‘a) a benzof uB@HEPW/ONlS
heterocycle [err] wher ei n: S
.- Uis an. oxygen or sul fur atomor  a NR[err] group?~_—_———~—————————
‘wherein R5 is hydrogen or (C[err _ %

group being opti Iuted y the

2Ubsti tuent “cont i s AT AR Subs i  vent \\lI\II\l\\l\HII\HlI\I\HIIl sound
to. the 1- pasd wheredn: the benzosted heterocycle
- Z .and Y represent two carbon -atons  |inked - 30

si ngl e B saabe'ylauaotblcentt@mung A is bound to any one
a net@@ {f %r%%RST 2- 3- or[f ]p051t10n 0of the
benzofused heterocycle, _ :
- the substltuent contalnlng C is bound to the 6-—-
or 7- posltlon of the_benzofused heterocycle;

b) a phenyl group

wherein the substituent containing C is bound to the

phenyl group at the 3-, 4- orx 5- position;

- C is a diradical which reptesents:_

a) when B is a benzofused heterocycle, a —CONR7

-CSNR7-, -SO,NR7-, -CH,0-, -CH=CH- group, wherein

R7 is hydrogen or:methyl,

b) when B is a phenyl group, a _-SOzNR"—, -CH,0-, -

CH=CH- group, wherein R7 is hydrogen or methYl{

- D is a 5~tetrazoly1 or ~-CoOR8 group, wherein R8 is

hydrogen, a (01-04)—a1ky1 or a phenylalkyl group of less
than 10 carbon atoms;

- R1, Rz, R3, R and R6 are independentlye hydrogeh,

| halogen; (Cq1-Cy4)-alkyl, -0CH3 or -OH;

- 30

- m and n are integers from 0 to 4;

as well as the solvateS'ahd_bharmaceuticaily acceptable

salts thereof and all the possible stereoisomers or

mixtures thereof.

2. ;'A_compoundeaccording,to claim 1, wherein'Rl'and-Rz ’

a
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substrtuent containing A is bound:to of the possible
. 1-, 2-, 3- or 4- position of the: benzof used heterocycle ' _
;- the substituent contai ni ng Cis bound toqphe 6- 7-  position

of the benzofused h cIe a r oy L
[err] eé?é ?ﬁé SLFD ‘fozflu%ent ?gnt al ﬁ?ﬁékﬁ gundBto t?‘le f5
phenyl group atgJg z%zof‘yl Olor5- CDORBL i gRoup, wher&ins wﬁ dijsadhgdrogengh -

represents: - B is a benzofused heterocycle, a CO\IR[ err]
-CSNR[err], -SqnwﬁﬂyNR[ &ftrl'h'l emuzyn -CH=CH group, wherein
R7 is hydrogen or nethyl; 20 _ . when B is a phenyl

' hSSr[ err] NR er r]l- ACHEQPPPYRA ¢ ]a,co_rdlng to anycieng(of, Sgﬁgh\ﬁhé‘r eth |37 i s.'
ydrogen Qqr COCR[ ,
Rl err] % B*lec}'gee]r‘fl a J(%[%)rl#fn%lfu Fé fié?.h)é'o gﬁéﬁyl al kglrrg?(rjggpofwgggl T

than 10 carbon atons; 25 R[e{, R[err] Rlerr], Rerr] and R6 are
|ndependently hydr ogen, oglgn (Cher ;14- C4) - al kyI -OCH3 or -OH;
mand n are integers fromO-to ell as the solvates and

_phar meceutical |y acceptable - 32 _ and all the possible
stereoi soners -or 30  m xtures Ithereo : -—— 2. A conpound according
to claiml, wherein RL and R2 / LAA885 ' = [err]
10 . h 8
and C is ~CONRT- or ~CH=CH-. |
4. A compound according to cla:r.m 3, wherein R3 is

) hydrogen or methyl and U is a NR5 group, wherezn RS is .
15 - hydrogen or methyl or can be substltuted w1th the
| substituent containing A, |
- 5. A compound accordlng to claim - 3 wherein R3 isl
hydrogen, R4 1s hydrogen, fluorrne, chlorlne, ‘methyl or |
- methoxide and U is oxygen. - - -

20 6. A compound _accordlng to . claim 3, wherein the
-msubstituent'contalnrng C is bound to the Sé_position of
the central benzofused'heterocycle._l X | |

7. A compound accordinc'to cloims 4'and 5, wherein T
is a 51ngle bond or a carbonyl group, Y-Z is a -CK CH-

o .25 _ group and the substltuent contalnlng A is bound to the

S o 1 or 2- p051t10n of the central benzofused heterocycle

8. ‘A compound accordlng to clalms 5 and 6, whereln the:

substltuent containing A is bound to the 2- p051t10n of

_ y the central benzofused heterocycle y_ .
30 ,"9. A compound accordlng to any one of clalms 3. to 8,

"_where:.n m and n are lntegers from 1 to 2.



123 are hydrogen, fluorine or chlorine and D is

5-tetrazolyl or COOR[err] group, Wne”!llm)"m “!!' Wuw net hyl ,
ethyl or benwyt97/34885 3. A conpound one of mmwws 2,
5 ~wherein B is a benzofused heterocycle Rlerr]
Terr] ' - and Cis -CONRerr] - _ o 4. A conpound
according to claim3, wherein Rerr] hydrogen or methyl and U is’
a NR5 group, wherein R5 is 15 hydrogenIZﬁ' met hyl or can be
substituted w8n Aneompound A3GARRAIRT c§/t ANV nen@ of claims éﬁm?ound

according to rogen R4 is hydrogen, -
fluorine, chld§$%%g1ﬁe?m€§ %rgug@tlﬁéﬁﬁgxpgemﬁ I s oxygen. 20 6. A

compound according to claim 3, wherein the substituent
containing Cis bound to the 6- position of - the central benzofused
heterocycle. . 7. A conpound according t@ clains 4 and 6, wherein T
i's a singl e bond or a carbonyl group, Y- i -CH=CH 25 group and the

¢ 1- or 2- position of the
8. {A_conpound according to claims 5

substitueht containing Ais. bound 2o
central benzofused heterocycle.
and 6, wherein the - substituent lng A is bound to the 2-
position of - the central benz \FEt et ocycle. 30 . 9. A conpound
according to any one of clalns 3to8 €6 wherein mand n are integers
from 1 to 2. ' - :

and C is -CH=CH-, -CH,0- or -SO,NR’-, wherein R’ is

10 - hydrogen or methyl. - | '
1. A compound according to c1a1m 10 whereln the
substltuents containing A and C are bound to the phenyl
~group in a respective para posztlon.

12. A compound accordzng to claims 10 and 11, whereln

15 R® is hydrogen, fluorine, chlorlne, methyl or methoxide,
n is 0, A is oxygen or sulfur and m is 3 to §.

:13. A compound according to clalm 1 selected from the
following ones: ' -
8-[2-~ (benzyloxymethyl)chromane-ﬁ carboxamldo] 4-oxo—4HL'
20 1 benzopyran—z carboxylzc acid;
N-[4~ox0-2-{1H-5- tetrazolyl)-45-1 -benzopyran—a-yll-z-
“(benzyloxymethyl)chromane ~6-carboxamide;
- B-[2~ (3-phenylpropyl)chromane-ﬁ—carboxamldol—4 oxo-4H=1—
_ benzopyran-2-carboxylic acid; _

25 N—T4foxo-é—(1HL5-tetrazolY1)~4HL1—benzopyran—8—y1]—2—(3-
phenylpropyl)chromanefs—Carboxamide; '
8—[2-(benzyloxymethyl)benzofuran-5—carboxamido]—4-oxo—

4H-1- benzopyran—z carboxylic acid; |
8—(2 benzyloxymethyl-z 3- dlhydrobenzofuran-s carboxaml-

30 do)- 4—oxo-4HL1-benzopyran-z-carboxyl1c ac1d,_'

'N-[4-oxo-2 (1H-5 —tetrazolyl)-4H;1 benzopyran-s-yl] -2-



e

5 L o e e I s

[err] and Cis -CH=CH, -CH err or ® esr]NRlerr]-, wherein R7
is 10 hydrogen or nethyl. - "A conpound according to ‘claim10,
‘wherein the substituents contalnlng;AgnsiC:are bound to the phenyl -
group in a resp hLhoR, ; to
clainms 10 and 128&\1/\%2 BQW?EH%'RZ dﬁhé'rdgé’g’r?n% uori ne, _- orlﬁgﬂaﬁet hyl

or net hoxi de, [m_(3-pheﬂyu§ropyg692064ﬂﬂh¥ﬂrahuhznfuréh+S»éhrboxamia.'
A conmpound accordlng to claim1 selected fromthe . following ones:

8-[ 2- (benzyloxyn@@hy&?@ﬁ?oﬁﬁhé beﬁéﬂﬂﬁﬁﬁﬂﬁﬁfﬁthﬁﬁﬂlﬁ$ 3pid;

P SR orsastasghud) gy mmacerian-o-y1)-2-(3-

(benzyl oxyngt hyl § PSpF1 aQbQKGHH$Erobenzofuran-5~carboxamlde,
8-[2-(3- phgﬁylproﬁg§?ﬂ§roﬁgng 6- car boxam do) - 4- oxo- 4H 1-

benzopyr an- 2- carpok+bengglthidmethyl-2, 3—d1hydrobenzofuran—5—carboxam1-
N-[ 4-oxo-2- (I H-5-tetrazolyl)-4H-1- benz%p 914 2-(3- _
phenyl propyl ) chré@hné=8xeatfotahedeoPY an- “carb xyllc acid;

8- 2- (benzyloxyngtﬁg LQen ?LHEQBSQZ9QJ%?ﬁ3€H¥¥ ‘5(E“thydrobenzofuran—Ss

4H 1- benzopyr an- oxy I'C aci

8- (2- benZY'OXy”EéQYBoiaﬁldbU¥dhﬁhenszwabﬁidyyﬂznﬁﬂncaﬁﬁbxyl1c acid;
do) - 4- oxo-4H 1- benzopyr an- 2- car boxyl i ¢ aci d; :
N- [ 4- 0x0- 21§ 1H SN+ B4rozot Pt (L H4B- @an&éyrla)rr@-;m-ﬂa@zomran-sm @-7234885

ool oxyrret hyl - b4 - EARGRPBRBAY SOV I A3l iy arobenzofuran-5-car -
8-[2-(3- phenylprgayéﬁﬁgeB di hydr obenzof ur an- 5- carboxan1- !

do] - 4- oxo- 4H 1- benzopYr an- 2-carboxyl i ¢ aci d;
"N-[4- oxo- 2- (1F+584E7+ehbbyb}24HsiphemmmppapylijﬂJ3iﬂ(ﬁ?droﬁbnzofuran—5—
'phenylpropyl) 2 gaﬁ%ﬁ%Q&ggggzgig;%Ei%d§¥g§¥§ggé¥an-2-carboxy11c acid; =
15 8—[2-(3-pheny1propyl) 2,3~-dinhydrobenzofuran-5-carboxami-
o do]—S—fluorq—4¥oxof4941-benzopyran—2~caibokylic acid;
8—[4~¢hloro-2—(3—phényipropyljfz;3—dihydtobenzofuran¥5-
cafboxamidol-4—oxo-4ﬂ¥14benzopyran—charboxylic_adid;
8—[5;chlor0e2¥(3—ph;nyl§ropyl)—2,3-dihydrdbenzdfur5nf5—
'20 . -cﬁrboxamidd]fg?oxo*4ﬁFleﬁéhzopyran—2—carboxy1ic acid;
'“"N4[4foxb-2-(1HL5-tet:azolyl)-4HL1-benzopyran48fyl]-1-(4—
phenylbutyl)- 3—methylinddle-é-cafboxamide;
8-[[4- (4—pheny1butoxy)phenyl]methyloxy] -4- oxo-4H=1-ben-
'; zopyran-z-carboxyllc ac1d
25 8- [[4-(4-phenylbutoxy)phenyl]sulfonylamlno] 4-oxo—4HL1— :
S C f benzopyran-2- carboxyllc acid; . . ’
| 8-L(EF)-2-[4- (4-pheny1butoxy)phenyl]ethen-l-yl] 4—oxo—4HL
-benzopyran-z-carboxylzc acid; ' '
 8-[(B)-2-[4- (4—phenylbutoxy)phenyl]ethen— -yl] -4~ oxo—2~- .
30 (5-1H-tetrazolyl)-4K-1 -benzopyran ' . B
' 8-[(E)—z—[4e[4-(4-fluoropheny1)butoxy]phenyl}ethen—1~



8-(24benzylthionethyl-2,3-dihydrobenzofuran 5- car boxam -

RPN esaa | | i1} [11]] 11| R————
. car boxam do] - 4- oxo- 4H 1- benzopyr an- 2- car bbxyti c¢® aci d; 10 :

' N-(4-0x0-2-(1H5-tetrazol yl)-4H 1-benzopyran-8-yl]-2- o
(4-fl uorobenzyl oxynet hyl ) -2, 3- dlhydrobean% gran- 5-car- boxam de;

gaE ;oiglmozig] 2183 phe l%%%? q;ﬁdi)o é);:g fﬁ aSE:ig |
AL A e

- 8-[4-chl oro- 2yaa-ﬂmuxﬂﬂﬁunﬂAﬂHététnhiq&&bbeﬂﬂﬁiabenz5pyran, '
'carboxan1do] - 0X0- 4H 1- benzopyr.an- 2- carboxgllc aci d; '

e 283 (e 4edby PReRTS T S50k Lo GPeny 1 2ot Hen-1-711-
.car boxanido] - 4--0x0 Q s c_acj
" N-[ 4- oxo 2 (1@!— gxf’etlr_é-i"o'l %rﬁzzo%ﬁr% ézopyr&sry?-' 1§ -(4-

‘phenyl butyl) - g=pe %blbLQQQRQ*ET%ﬂ6¥BBHﬁé¥aox¥$etﬁ&l) -2,3-dihydroben-
14-(4- phenylbutoxy)phenyl]nethyloxy] 4- oxo- - ben-

zopyr an- 2- car ofyran-#ciyd;]Jeten-1-yl]-4-oxo~-4 H-1~ benzopyran—z-carbo—
- 8-[[4-(4-phen Ibutox%aghenyl]sulfonylan1no] 4- 0x0-4H 1-

benzopyr an- 2- X B&x ‘acid 8

(B-2-[4-(4-p e@glbﬁub@twuerlfﬁmﬂzﬂdxﬁn%fﬂz 3~ dihydrobenzo—

‘1- benzopyr an- 2- oxylic

8-[(E)-20[ 4- (£uwhanﬁkba0@mﬁﬁﬂkmﬁyl}H4Knxdr34qSA&B%DeQrazaﬂyl)—4321—
(5-1Htetrazolyl)-4H 1-benzopyran;

(E)-2-[4- [heFEDPWﬁéPophenyl)butoxy]phenyl]ethen 1-- . MD 97/34885

Tk oxo- 4k 87 Mgy Lants éaﬂﬁgquQPhEﬁ¥?%butOXY]phenyl]ethen—1~

8-

'[I] 4-

-y

- 8-[(E)-2-[4- [91044Lb§@anh@mm3daaﬂ¥addi¥1w44sﬂiwﬁbﬂzopyran,
yl]-4-o0xo0-2-(5-1Htetrazolyl)-4H 1-benzopyran;
8-[(E)-2-[4- (&-ﬁmGﬁbeJﬂciﬁf(Zﬂmenhﬁinkﬁnﬂll#uﬁﬁﬂmlghenYIBethen-l-
4 X

0- 4&%1 beniagxr%gogzgagpqﬁyl f%%é&yl) 47-1- benzopyran,

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

[
[
[
0

. yll-4-ox0-2-(5- 1HLtetrazolyl) 4HL1 ~-benzopyran;
- 8-[(E)-2-[4-[4-[4- (1so—propyl)phenyl]butoxy]phenyl}—
ethen—l -yl]l-4-ox0-2-(5-1H-tetrazolyl)- ~4H-1- benzopyranﬁ

20 8-[(F)-2-[4-[4-[4-(tert-butyl)phenylJbutoxylphenyl]-

o ethen—l—yl}-4-oxo-2f(5—1H%tetrazolyl)—4HL1—ben20pyran;
8-[(E)-2-[4-[4- (4'chlorophenyi)propyloxy]phenyl]ethen-l—
yll- 4-oxo—2 (5~1H-tetrazolyl)- 4H=1-benzopyran,
8-[(E)-2-[4-[4-(4~ fluorophenyl)propyloxy}phenyl)ethen—l— _

25 yll- 4 -0x0-2- -( 5~ 1HLtetrazoly1) -4H-1-benzopyran;

| 8—[(E) 2~ [4 [4- (4—methy1pheny1)propyloxy]phenyl]ethen 1—_
¥l)-4-oxo-2-(5- lﬂhtetrazolyl) -4H-1-benzopyran; _
8-[(E)-2-[4-[4- (4-methoxypheny1)propyloxY]phenyl]ethen-"

1- yl] 4-oxo—2 (5- 1H=tetrazoly1) -4H-1-benzopyran;

30 8-1(E)-2-[4-[4~ [4—(Jso-propyl)phenyl}propyloxy]pheny;]—'
' ethen—lfy1]—44oxd—2-(5-1£=tetrazoly1)—4HL1-benzopyraﬁ;:-
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E 2 2- (4-f1uor obenzyl oxymet hyl .
R 5[y|](maz@4ﬁm y ooyt %HWW ﬂ% TS
-[ (BE)-2-[2-( 4 '-f luorobenzyl oxyne benzo- 10
uran-5-yl ] et hen-1-yl]-4-oxo-2-(5-1Htetrazol yl)-4H 1- : benzopyran
-[(E)-2-[4-[4- (4 chIorophenyl)butoxylphenyMzgthen 1-
| ]-4- oxo-2-(5-1 4 Q -

[ (E)y-2-[4-]4- (éﬁrg%;? pLeng?)E%t Sxy h§%‘§?F‘gPﬁ*e an]"rﬁ?Y“’mphe“”
| ] - 4- ox0- 2- ( 5- IétﬁeﬁxﬁzpiyLl-ékbézbeBzmwytémrazolyﬁ}44ﬂh i1-benzopyran.

E) - 2-[ 4-[ 4- (4- met hoxyphenyl ) but oxy] phenyl ] et hen- 1- :
| |- 4- oxo- 2- (5- 1M t et aPﬁpYPFSm¢QFb heopgenaration Of the compounds of
Léﬁ)i? {f 540£€9éés ?ﬁpﬁ %butoxx%pﬂ %y%% Phe28harmaceut1cally'

(15215 [+ [ deddy ?Péltyéifebeexélréatoxy] phenyl)-
t hen-1-yl ] - 4- oxo- 2- H-tetrazol yl) AFF 1 benzopyran; .
-[(B)-2-[4-[4- (ﬂnohﬁn&bpﬁ@ugé&stopyloxy]phenyl]ethen 1- .
| ]-4-o0x0-2-(5-1Htetrazolyl)-4H 1-benzop g
-[(E) - 2- 4- [4 () fYRER opRe AERPE AP VEFBY gmeﬁyp] dsheTFQaR® pma compound of.
| ]-4-ox0-2-(5- benzopyr an;
-[(BE)-2-[4-[4 4F#é§%€' %é%%%?;?%pyloxy]phenyl]ethen 1-
/I ] - 4- oxo-2- (5-1Htetrazol yl ) -4H 1- benzopyran;
-[(E)-2-[4-[4-(4- nethoxyphenyl)propyloxy]phenylIethen- 2
-yl ]-4- 0¥ 2- (5- 1t ol yl)- 4H—1 benzopyran R
-[(E)-2-[4-[4-[4-(i |- Py yl] - |
et hen- 1yl ] - 4- oxo- 2- \5- 1H+ et_ra@g‘? m) - AFEL @E‘é g 97/ 34885

[err] 127, 8-[(B)- [4[4[’4-
tert- butyl)phenyl]propyloxyrphenyl] ' '
et hen- 1-yl ] - 4- oxo- 2- (5-1H-tetrazol yl) - AH 1- benzopyran HO 14.

0Ccess
for the preparation of the conpounds of general fornmula &i cIa|n11
and the pharnaceutlcally | o o : - '3

| 15 R o II

wherein 'R, R2, A, B, C, m and n have the above
~ mentioned _me'ani-n_gs, ~is reacted with a commercial

cqmpound 'III,

20 I n9o—c—c—oa9

IIX

whereln R9 is the re51due RS w1th the . exceptlon of .

_hydroggn, in the presence of a - base, to obtain a

25 compound IV,

30"

v



5 . acceptable salts thereof;
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mhlch process : - a when in
general fornmula | Dis -COCOR8, a cob"ﬁ
peneral Tor Ly g | mmmun IR <~ W %&9?
A, B, C -m and n have the above ‘et i Sned neanlngs |s
~.reacted. with a comercial. conmpound 111, [err] :
f_Ihlljro mhereln Rlerr] is the  residue RBzmAth the- except|0n of
ydrogen. gﬁﬁ EEGSE{IBSec‘EEd atoba%‘h acdd ORfrdatment25 to cubmmd
e 97/34885 iy [err] - 1111111211212112121172 j I
5>subjected S o ' 128 whien

to an acid treatment to .obtain .

- _ (dHZ)ml_.'A— (CH2)y —B—C '

o . Ro -
v R oocC

’whlch coincides with I whereln D is COOR8 or, when D is

],

I
S

COOH in formula I, is converted into I by cleavage of

 the,R9'group-through-a1ka11-hydrolysls,
b) when in general formula I D is a 5-tetrazolyl group,

.a compound of formula VI,

(CHz)q—A— (CH2)a—B —

VI
wherein R, RZ, A, B, C, m and n “have the above
_ mentioned meanings, ls reacted with sodlum azide to

obtain a compound VII,

[



conpéund V' ' [err] 10 des with | mher_f LS
COOR[err] wo97 5i s COOH i n f g%‘,ﬁ",ﬂﬂﬂ&mﬂtrted i.n?@(&?ﬁ’/ﬁ“‘?
cl eavage of ' the Rlerr] group throug N Si s; “b) whenin

general fornul a I Dis a 5- tetrazolyl group, [err] . a compound of
formula VI, S - wher ei n ‘Rlerrja2g Rerr], A B C mand -n

have the ~aboygic ARk "RAMKNOE. wherd Cbedly 'th sqd :

to . -obtain a conpoﬁa} d% % fﬁ 1 ﬂg?réyﬁfVi

129 - group; |
c)'alternatively; when in general formula I Cc is 

-CO-NR7 ., then a compound vzn

(CHa)q—A— (CH)y—B—COOH

VIII _
iQ wherein Rl, A, B, m and_ n have the above mentioned

meanings, is reacted with a compound IX,

15

NHR7 .
IX

' wherein R2 and;R7 have the above mentioned meanings and
"B can be eéuivalent to the group D in I or, when D in
' 20: : formula I is COOH then E contains a suitable carboxy-
- p:otectlng group,._the“ reaction belng - carried out;
'preﬁiously_preparing_the_acid chloride of the compbuﬁd
g'vIIIFaccording_to-cohventioﬂél prdcesses; then reacting
it withfcémpound IX in the’preéehcelof.a basé, to_obtéin

25 thereby:a'¢ompound of formula X,

30




whi ch coi nci des V\/it"h I wherein Dis the b5-tetrazotyt ' group, c)

Corpound \ipsiE (2, ferere f°lﬂﬂ|nu|u|,|;gmﬂ|m,. er_%the_” §

wherein R1, A B, mand n have the above IS
reacted W|th a corrpound I X, wher ei n
R2 -and. Rl err] have the above rrentloned nmgayy ngs and E can be equi val eht
to the group I D 0 |S§Cﬂé ogkai ns
a suitable car j()%;(i)‘/ éym%ecﬁ"&ég g}r’o &Béwbﬁe r enet i or?ﬁlgﬁl ng%rccaisrl ed
out  previgniertE&prini ng Wher&ﬁndccfﬂs)mdmm-f—,thﬁeﬁ@ﬁi)ﬂyndny ‘cCooH-
according to conventional processes, then reacting it with conmpound | X

in the presem@CTaIMSQIO’#B Bb@&ﬁﬁtZSB Eithereby a ~compound-of fornula X,

[125” - 4) V\lv)whggr{BAi%gSgeneral formula P C is -CHZO-[e”h]en a
5 'compound of formula XI, '

\/ \ . (CHz)m_A;(CHz)h—SéCHz—X

10 I xx |

| wherein R, A, B, m .and. ‘n have the’ abbfre mentioned
-meanlngs and X is a chlorine or bromJ.ne atom or an
alkyl- or aryl-— sulfonate ‘group, is reacted with a

compound XII,

20 ' |
X11 |
‘wherein R2 and E have the above mentioned méanings-_, in
the presence of a base, to obtain a compound '_of formula
XIII, - |
25 |
-'R1 7 _ . o }
TN (CH2)m—A— (CH2)y—B—CH20-
30

XIII



~ which _Coi nci.
ih 1, wherein
‘present in E

'S -COVR[\ew:r]re nrerrpln”“‘lﬁ Wlluﬁi' iprot ec??ﬁgp%?“é&@
: when in general . is CH[err] O, then

a 5 corrpound of forrrula X, [err]

wherein' Rl, A, B, mand n have the above lnsahtloned meani ngs and X |s a

chl orine or brmeg HOheiaes w:.tl@' ky) -
reacted with

0 E

- wherein R err]

of --a base
WD 97/ 34885

5.

.10

15

20

25

30

a conpound X |
"converted into K}wnire1n C is -CHZO- removing auw COOH—

~and E have the above rrentlonead. meani ngs, in the presence -

to BEPRPRtANGOAEBURE Bressntyuil

X, - [err]
e) when 1n[?5ftl1ula IC _-;._s —SOZNR"-'-__and A is oxygen or

sulfur, then a compound XIV,.

HA— (CHy),—B—SO,NR?

wherein R2, R7 B, E an’d n have the above men’_ciohed
meanlngs and A is an oxygen or sulfur atcm, is reacted

with a compound XV,

xv

whérein 'Rl X and m have the above ment:.oned meanlngs,

XvI

'which coincides with I, wherein C is“-—SOZNR"-._a'nd A is

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

wﬁéreih)/'c ﬁsal fqmﬁ@- aPUpis IS



131 which coincides with |, wherermcis—=€Herr]O or is

converted into | mhereln Cis -CH[ ' any COOH . protecting
groups preASTRBE o) when .mﬂﬂﬁmmm} |- Sorerr] g A
is oxygen or 5 sulfur, then a conpo [err] :
XIV ~ wherein Rerr], R[err] B E and n have the above nentionéd 15

meani ngs and A is an oxygen or . sul fur at S reacted ' mnth a conpound_
XV, [err] ein ' e the
above rrentlongg’ﬁ’é‘am Apd A is °’f¥|%e$r8§er?é'el%4] 2 53@ iBHt-‘eﬂ‘hi gbgﬁﬁﬁouud |
I VI [el‘ bk-otectlng groups present ln E XVI 30 V\Ih| Ch C0| nCi des W th ’
I, mhereln Cis -SOerr]NRlerr]- and Ais- oxygen or sulfur, or is

-converted i n1fd Iand/her.efn necessary, the e BasBs of formuda | I is -
converted into the ‘desired salt, by treaﬁmeht_ with a
'5 base ;-or a___su1teble.,'ion- exchanger : according to
-coﬁventional methods. o | _ 
5. The use of a compound of any one of clazms 1 to 12
in the preparatlon of a medlcament for the therapeut1ca1
treatment of leukotrlene-medlated diseases.
10 16. The fuse' accordlng to 'clalm 14, ﬁherein the
' leukotriene—medlated dlseases. are of. inflammatory or
allergic type. . o | |
17. The use -according to claim 15, wherein the
inflammatory dr_allergie diseases are: bronchial asthma,
15 allergic rhinitis, allergic conjunctivitis, rheumetoid
| erthfitis, osteoarthritis( tendinitis,' :bursitis or
_ psoriasis. _ _' '
- 18:; The use adéordihg__fo claim 14,,'wherein  the
, leukotriene-mediated diSeases are. of cardiovascular
20 type. ' | . -
| 19._-Thefuse according to claim 17, wherein the diseases
of cardiovascular type are: cardiac ischemia, cafdiac
infafction, coronary". sﬁasm; Cardiae 'anaphflaxis)

cerebral oedema or endotoxic shock.
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132 - -Sq err] NR7- and Ais oxygen - or sul fur, renoving any COR eopy .

pl‘Ot ecting QFOU sent in: Emmmx.&ﬂv@ﬁﬁbmﬁonﬁamy ;
of. - fornula I pPeT converted into bwestgrEEd salt, by treatmen

5" hbgse INTER!QATKJNAIahPH.ICN!'ION PUBDWUNBERGHE m’gI'EN'bCOOP B (PCT)
et ho umd o an T

in thet SP ara Kj%ghgz%ga;o%r Ah ey M‘éﬁgﬁr@%‘%"aﬂ%reat rreﬁoc;pms
| eukot i erfel7? A‘g% i 14 T8 ettt B | % siefor 250097

14, lenkotriene: rmrh at e di QQ%S-E-S——&"
i'nfl.am I C t |
t - v DBR’
clarm T@bq"&%'g"r"éﬂ?hﬂ"ﬂ'e bt i nf I'anma ’81r4§/8 ](anf%"r(gq eH! pseg Ap AQEAZ'IB%g, FL-GB; GE,
br onch ahm&ﬂmmrﬂ&mnal | ergzomaarchlmtzom,m al | ergnmmanjmrmtmwmue KR, KZ, LC, LK, LR,
. rheurra1 oi d art hritis, osteoarthritis teh%lﬂ-'rﬁ-rltq,bv M) MGs MW, MX, NO; NZ;
psori a %3@ The use according tjo cl&e %e‘ﬁjh&{és ""tmg’g
| eukot | PETECHRRS ed  doaniie Absse) Of e d ovwsﬁ%m% *(ALL, AZ, BY. KG, KZ.
19. - The use accordr ng to claim17/, vvherer n the MPSEAIEIM), Enmpeﬁpmm(A'r BE, .DE.DK,
cardi O/achuI ar psdare . cardi ac i scheng_ car B8, &bFR.gJB GR.rlEfY?rléfcMﬁ.rNL.PT SE), Otg
a e,
cor onal g9 wﬁ BTN TR SR o
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(59 Title: BENZOPYRAN DERIVATIVES HAVING LEUKOTRIENE-ANTAGONISTIC ACTION

" *T) Abstract

. The present invention relates to novel benzopyran derivatives of formula (I), wherein A is an oxygen or sulfur atom or a me!hylcne

"~ oup; B and C are: a)wbeansabenzofusedlwmcycle(a)wheremstanO S or N atom, Z-Y are two carbon atoms linked by a
* mble or single bond and T is a single bond, a methylene or carbonyl group, C can be a -CONR”-, CSNR?-, -SO;NR?-, -CH20-, -CH=CH-
- -oup; b)-when B is a phenyt group (), C can be a -SO2NR’-, -CH30-, -CH=CH- group; Dis a S-uetrazolyl or -COORS3 group, wherein R¥ is
- ydrogen, a (Cy-Cq)-alkyl or phenylalkyl group; and m and n are integers between 0 and 4. Said compounds show a leukotriene-antagonistic
..tmty. and they are valuable as ann-mﬂammatory and antiallergic medicaments or in the treatment of cardxovascular diseases. - ‘




