(RS) - 2-°( 2, 8- DI HYDRO- 5- HYDROXY- 4, 6, 7- TRl METHYLBENZOFURANYL) ACEQQ@Q]\-HO\‘
2- (2, 3- DI HYDRO- 5- A' CYLOXY- 4, 6, 7- TRI METHYLBENZQFURANYL) ACETI C ACI D AND :
ESTERS THEREOF The present invention relates to
(RS)-2-, (2, 3-di hydro-5-hydroxy- 4,6, 7-trinmethyl benzofuranyl) acetic aci
and 2- (2 3-di hydr o- 5- acyl oxy- 4,6, 7- trlnethylbenzofuranyl) acetic aC|d{hnd

f ]

e eRL cal use as
N AR ARG ASE,

caused MZI%@IIHB’DECMSGAG){LOX&B@@WWME‘BHG’ L(BE[N!IOFU@ANY&DNOEI‘IHS AcCom

oxygen under pathol ogi cal COMAIQb@ﬁ@ﬁ?ﬁ-{ER&@F‘ ous organs including the
respiratory system brain and | ved .in the pathogenesis
of inflammatory ( processes, blood platelet aggregation, tunoral

processes. and my R balny e ABRROF et 8P REOTS): 248, ioﬁigu%Pd“S"’“yer h

respect to the respiratory system oX contri‘but €, by

i nacti vati oh® J‘ttlﬁ@thﬂhﬁmquramﬂ) afFCﬁﬁisF I a‘p‘ﬂotaéds8-(2t%deIdhi’n§a§f§b'l@¥ﬁp'hysena

and to anpl i neﬁmyahﬁi:ehfﬁ#u i3] aeauer&fi@%ﬁ@%ﬂéd&&%ﬁ@%ﬁ&ééneo,cent ral
ner vous syst em OoxXy % free radicals are i nmpor t ant nmedi at ors of tlssue
|

danmage occuPiodycingr ithg™y eﬁ%‘rfh@?rontwaﬁ%f“%aér &BF aPS | MYEATegAtoss _
myocar di al amiiBakddrhit agenygen free radicals _cont r| bute to cause rryocardl al
damage both during i sc ri ost ha m erfu lon,

Subst ances havi ngﬂa‘r"it\?"%@ﬁ(?mﬁ'f‘ g'agqg' ‘P go\ ca%s g’? g ?n O?fr ¢

neut ral i zi ntpdicalgennd eastdﬁnegmexlabbllt@s fream b?éygpyeftmder h@aa‘p@mlp@al

agents for iiaiitibhfafRitks Varidh BB IGURBKRLIRe Rochifdiol NEL AR RGIK

processes of the nucous nenbranes of the respiratory apparatus and for thegm
seguences ofndchedrtql anthoareariovelvefiniar she pathpgeaesiswosy milermasery (s

subst ances pcebesgBibangidiaie dd¥#Bation, tumoral processes, and myocardial

and cerebral necrosis.

In particular, with reépect to the respiratory system, oxygen free
radicals contribute, by inactivation of the inhibitor of alpha-l-protease,
to pulmunary emphysema and to amplification of inflammatory processes.

With regard to the central nervous system, oxygen free radicals
are important mediators of tissue damage occuring during r'epérfus'ion
after cerebral ischaemia. o

As to myocardial ischaemia, oxygen free radicals contribute to
cause myocardial damage both during ischaemia and during post-
ischaemic reperfusion.

Substances havmg antioxidizing and radxcal scavenger activity, by {
neutralizing oxygen reactive metabalites, can be useful therapeutical
agents for the treatment of pulmunary emphysema and of inflammatory
processes of the mucous membranes of the respiratory apparatus and for
the sequences of cerebral and cardiac infarct. - -

We have now synthetized substances to.the end and have found

that they, surprisingly, have mucolytic and mucoregulating activity.



that they, surprisingly, have'nucolytic and nucoregul ating activity. -2-
Accordi ng toone aspect of the _present invention there is provided conpounds

of formula (I) 51 ~~~~ ~ C-T) or pharmaceutically acceptable
salts thereof, wherein: Ris: - hydrogen - an acyl group, either linear
or brdhéhed with 1 to 7 carbon ato for exanpl e an. acetyl, propanoyl,

but anoyl or isobutanoyl group;.a henlacyl radi cal of a dicarboxylic acid,
for exanple a hem succi noyl group; or_g_lomer al kyl group with 1 to 6
carbon atons for exanple nethyl or ethyl; Rl is: hydrogen, a linear or

branched al kyl grne&rmrghtoioﬁ@as?&ce%rftm@ pﬁé&ﬂsmmbaﬁ%mgmmxh .~ hyl,

isobutyl, octyl or octadecyl, an al kyl ether group of the fornula:
-(CH2) n -C)?Qﬁ%ﬁq? s ofyfermuldBrein n and nl are i ndependent |y nunbers fromO
to 6 and R2 is a | ower al kyl group e. a containing from1l to 6 carbon

at ons, Y,
o N e,
)\\‘//L /™ cHd,co0o R,
H3C cvz -
or pharmaceutically acceptable salts thereof, wherein:
R is:
- hydrogen
Y - an acyl group, either linear or branched, with 1 to 7 carbon
- atoms, for example an. acetyl, propanoyl, butanoy! or

isobutanoy! group;
- a hemiacyl radicall of a dicarboxylic acid, for example a
. hemisuccinoyl group; or-
- a lower alkyl group w1th l1toé6 carbon atoms for example
methyl or ethyl;

Ry is:
- hydrogen,
- a linear or branched alkyl group with 1 to 20 carbon atoms,
for example methyl, ethyl, isobutyl, octyl or octadecyl,

- an alkyl ether group of the formula:

- CH  (CHgn -0-(CHp)n, -CH3

|

R2

wherein n and nj are independently numbers from 0 to 6 and Ry is a lower

alkyl group e.qg. containing from 1 to 6 carbon atoms,



-3- -

R2

v

an al kyl diether group of the for mul a: -(CH2) n- O (CH2) nl
-0-(CH2)n2 -CH3 wherein n and nl. are i ndependently from1l to 6, and n2 is a
nunber fromO to 6, - an al kyl am ne group of the type: R3 .-CH (CH2)n-N

R4 wherein'n is a nunber fromO0.to 6, R2 is as

defined above, and R3 and R4 are. mdependé‘n—tly | ower al kyl groups havi ngbl
to 4 carbon atons for exanpl e the al kyl anmi ne group can be
di net hyl am noet hyl, or;: a“akiél diether\arewr ef e tarmuleyr oup of the fornul a:

CC~~~ CCk2~n ' (CCZ) Tg™hherein X is CH2;-.5; -0 or NR2 (wherein R2
is .as defined above), nis & r froml to 6 and_n4 are

i ndependent |y nunbers from1 ‘? ? {C*é&)aﬂrpl 9 i%%af@?‘ﬁhet erocyclic
group can be a N-ethyl norphol i ne or N- et hyl - N --met hyl pi perazi ne group

with the provis

oup

anot her aspect g‘F}‘?‘ﬁte" \gﬁgé'ﬂn?rel W\"%‘Fﬁqd%ﬂ“?'?fé?'g k § S:%W %'E}dsa? B‘f"B g’ f"grto

preparing a cofpeufid according to the present invention, Hpee f4or-C
to zwaei f n4l

AO i/

kA O

wherein _R=RL = alWla%QHP l~§dpn¢9f lrheéat(%gng a corrpound of formula: C

o
AN

R Ra. v

1_..

. - CH——(CH2)n-N

wherein n is a number from 0 to 6, R7 is as defined above, and R3 and Ry
are independently lower alkyl groups having 1 to 4 carbon atoms for

example the alkylamine group can be dimethylaminoethyl, or;

- a N-alkylheterocyclic group of the formula:

~ (CHz)r\s ~
—(C2),— N *
~ (Cﬂz) nYy 7
wherein X is CHz, S, O or NR2 (wherein R3 is as defined above), n is a
number from 1 to 6, n3 and ng4 are independently numbers from 1 to 3; for
example the N;alkylheterocyclic group can be a N-ethylmorpholine or N-
ethyl-N'-methylpiperazine group;
with the proviso that when R is H, R isnot a C alkyl group.
According to another aspect of the present invention there is
provided a process for preparing a compound according to the present

invention, nggemempwmnnmnd—eﬁgmu{e—éﬁ—accwrdmg—to——

cbaﬂ-nela,i wherein R=R] = H, comprising reacting a compound of formula:

CHy
OO ~ 7 T ewo

> - C¥e
ad

cyiz



-3a- where Ac is an acetyl group or any other protecting group, with Ph
P=CHCO? R, where R is an alkyl group, to give a conmpound of formnula:-
Q013 X )/.-% X, C0I3 CM3 which is then saponified and the resulting

sol utimh acidified to give: *(RS) -2 -(2,3-dihydro -5 -hydroxy-4,6,7

-tri nﬁt-hfyl benzof uranyl) acetic acid; whgrein R=Rl=H, conprising reacting as
starting product 2,5-diacetoxy- 3,4, 6-trinethyl phenyl acet al dehyde

wi.t h car boewmxgnm:h)d et racptgdngbqnjmsmh@hanethdi @noﬂel&exrntj oo Nwikp gi ve

ethyl trans eLoxy, - but enoagt e, which
"V ont od-Grob-gHER HoSER e el HGTRM RS & AR 8 5

di hydr o- 5- hydrrowdas-4, 6, 7-tri net hyl benzof uranyl )  acetic aC| d; V\/nerel n Ris an
acyl group and R1 hydrogen -ccfn‘{ﬁ.i sing acyl ating (RS)-2- _ _
(2, 3-di hydr o- 5- hydr oxy-4, 6, 7-t 'rret/hWﬁ_ @ggrfyl) acetic acid by neans of
an acid anhydride and A Qr I c fase; and whereinm R is hydrogen and Rl is
nmet hyl or ethyl, conprising éster g“g

(RS) - 2- (2, 3-di hydr o- 5- hyd(r&l{) A\, 7- fret hyl benzof uranyl) acetic acid by
means of di azonet hane or dirazo@wane. According to a further aspect of the
present invention there is provided a pharnaceutical'conposition conpri sing
a conpound accordl ng to the presen nvent on to et her h

phar maceut i C4PFY Hc éB‘P‘E”E‘S& 19F EBSUEMI%L P! t}&E‘c@Fm dtfPtQ‘\\éefurther
aspects of (R8)-2r(ZBPtdibydrohBre droxypt @y deiingthgltensefurinyl) peetiantidg new .

comounds. HiEh, BK 08, QUMRRNS S RRGL) Ahibg Aod e 8 gugs s

3,4,6- tnmethylphenylacetaldehyde “with
— carboethoxymethylentriphenylphasphorane in an  inert solvent to give
ethyl trans - 4 - (2,5-diacetoxy-3,4,6-trimethylphenyl)-2-butenoate, which
is treated with a solution of an alkaline hydroxide to give (RS)-2-(2,3-
dihydro-5-hydroxy-4,6,7-trimethylbenzofuranyl) acetic acid;

wherein R is an acyl group and R} hydrogen, comprising acylating (RS)-2-
(2,3-dihydro-5-hydronya,6,7-trimet-hylbenzofuranyl)- acetic acid by means
of an acid anhydride and an organic base; and |

wherein R is hydrogen and Rj is methyl or ethyl, comprising esterifying
(RS)-2~(2,3-dihydro-5-hydroxy-4,6,7~trimethylbenzofuranyl) acetic acid by -
means of diazomethane or diazoethane. ' .

According to a further aspect of the present invention there is
provided a pharmaceutical composition comprising a compound according
L/ . to the present invention together with a .pharmaceutically acceptable
carrier or excepient.

According to the further aspects of the invention there is
provided processes for preparing new compounds. They may be
synthetized according to a general Synthesis scheme (see diagram 1
below).

Various preferred features and embodiments of the invention will
now be described by way of non-limiting example.

Using as a starting product 2,5 diacetyloxy-3,4,6-
trimethylphenylacetaldehyde (prepared according to K.Okamoto et al.,
Chem. Pharm. Bull. 1982, 30 (8), 2797) from which (RS)-Z-(Z,B-d_ihydro-S-

hydroxy-4,6,7-trimethylbenzofuranyl) acetic acid may be obtained in two



LR LD

bel ow). Various preferred features and énbodi ments of the invention wll

now be described by way of non-liniting exanple. Using as a starting

product 2,5 diacetyloxy-3,4,6- trinethylphenyl acetal dehyde (prepared

according to K Ckanoto et al., Chem Pharm Bull. 1982, 30 (8), 2797) from

whi ch (RS)-2-(2,3-di hydro-5- hydroxy-4, 6, 7-trinethyl benzofuranyl) acetic

acid may be obtained in two -4- steps.4fFromthe latter, by acyl atio?and

al kyl ati on of phenolic hydroxyl and by esterification of .the carboxylic

group with sustephl eFroeaghatsttenl by taluglqnmadand an@mwfi bfed»hémblimhyﬁfcﬁ@ent

i nvention can, b r t embodi pent

the i nvention Il\/?\fflb? %sgévn a%i'egcéfgid %O\?/ghg oﬁ@ #F ﬁggle 'é?(aa?rrppe alrn t he

first step of thdnel‘qdeatstti@nrkbequembePs¢nwmmwnﬂnagpaarhelqbtalrcdndensat| on

according to WttigyhSosahfd

3,4, 6-trimet hyl phen aget d‘%ﬂ eﬁi"*eﬁﬁ%é@eﬁm gmﬁo&?@e@:@& \Sk’ K¢ invention \ﬁlll

car boet hoxy ety be qsppheﬁpvmmsgﬁmm@ntmmmpl@ the two corrpounds in a

sui tabl e organic sofvedd ik s@epgro'frt'i'\'en:gsacfu@ﬁnseauéd}g' HBwinin @?%dilg off 4o the
0

boil and refluxing it for a sufficient tine. evapor at i on e ’sol vent ,
ethyl trans- 46¢Eensatipmagegading La, \Mltelgtﬁ%f!ﬁymhé}wwretzlbindmwxm

obt ai ned, whi sja,5_$r.ﬁ{eyﬁp1@hghgggemda-.y@gl tabl e solvent. The latter, gng

di ssol ved in an.organic solve acetone, s sagom fied by treating it

with KOH or N&%ioe ﬁ@tmlsee‘ﬁe'@fa'?m?aahqmm&}seem heetwh cSMPaYBEher
sui tabl e reduti aguitpbhd orgarpe esebvint ouhiliestioringf tHehebrimsing &hélgomtda"rpwl none

to qui none, thien E achion mxpure | refluxed f a suffjcie tlrre
The thus for rrte.h RB roqdﬁir tIlH)émee,Cl Tof .8 su%ﬂcxenlt%:lme. Yn evaporal:lon o
solvent, ethyl trans-4-(2,5-diacetyloxy-3,4 6-tr1methylphenyl)—2 butenoate

is obtained, which is crystallized by a suitable solvent. et
The latter, dissolved in an organic solvent, e.g. acetone, is -

saponified by treating it with KOH or NaOH, in the presence of sodium
hydrosulphite or of another suitable reduci'ng agent to prevent oxidation
of the resulting hydroquinone toc quinone, then the reaction mixture is
refluxed for a sufficient time. The thus form_ed hydroquinone cyclizes
- directly to (RS)-2-(2,3-dihydro-5-hydroxy-4,6,7-trimethylbenzofuranyl)

acetic acid, which is isolated by extraction with an organic solvent

followed by re-extraction with a solution of NaHCO3 and acidification of

the latter. The pi‘oduct obtained is filtered under vacuum and

crystallized.



directly "td (RS)-2-(2,3-di'"hydro-5- hydroky-4, 6, 7-tri nmet hyl benzof uranyl)
acetic acid, which is isolated by extragtion with an organic solvent
foll owed by re-extraction with a solution of NaHCO3 and aci dification of

the katter. The product:obtained  is f; |tered under vacuum and
cryst;u.zed DIAGRAM1 A3 | C 1
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acid is acylated to the phenolic hydroxyl by dissolving it under a nitrogen
atmosphere in the sufficient amount of an organic base such as pyridine,
collidine or toluidine and adding to such solution an acylating agent, e.g.
an acid anhydride or an acylic halide. The reaction mixture, diluted wiyh
water, is then extracted with an organic solvent after acidification.he
alkylatlon of the sane phenolic hydroxyl is carried out in an acetone

sol ution usi ng K2C03 or Na2CO8 as base énd an al kyl hali de. The

esterification of 5-acyl and 5-al ké@de“ vatives of (RS)-2-(
di hydr o- 5- hydr oxy- BSEZMMMW% Qf‘l(rr"aWI")“'HE@'tYiQe"éEflﬂamél)(ﬂ??'élicned vi a

the acid haljcglg;d '&@Zﬁa@éd td %@Eh@fhdl:é hﬁdﬂoﬂ}i 8y dxstsbﬁwg:itmd@r@ sibRIgend i n

benzene and oxal de is solution s then stirred, for a

short peri othHTOSPh?TfE ‘“attheas%fﬁ‘icf%fﬁl %T“P'é’?f'p%? éPLH’@a?’ﬁel??éPeﬂ“FS} agRyaydinens ¢ or
remévljng tth:i:o‘fmlbstehrar t%ﬂﬂdNﬁ?éHthﬂddth tbesijcdwmwlémahdcyfmmg h?em:hel.gT ﬂe I's
use irec , W urification e subsequent re i on e
esterificati¥hac ?"%Q“ 8,0F ayacxlic bﬁl“gen QBFJFFE“‘EH %ﬁ?%esaﬁmwgum as
tet_rg_hydr of W ater, ieytr?adcbmgmed &hﬂohﬂlorbmlbmblfuﬂtlafwn ac'ﬁmca::merrgne off )
pyri di ne or ot her ani c ol a nd. purification of the
final producﬂqagg gﬂd% gB ghc fhylaﬁ%xy o %?'ed 8% #8r2% ﬁggtone
esterificat |ga[ut1@eﬁ@ﬁ@klz;z:cmper Bmgzcm;taaimsmadd m@km] malgde. vent and one
crystal|izatl on arfheshithficBRbn of Sa3TEnd S5iRyl derl RS B SRSY 210, 25

chr omat ogr aphy t echii Gues ctly
(RS)-2-(2, 3- dihmgfirhsdmrleéx&trzlmeshmbemzquram)b@nzupuaawyug ehtetned acid by

reacting it yh o 32i® Wik TRt O To B fih1RE 18138 ke 80k € epefledinsUl Labl e

di azoal kane. ce the excess een . destroyed W th tlcu
aci d, the dewinzeee prdaxalyl héll%tsa?dﬂ?é Bye soliiipg lwam#tameﬁgf%e sb@ﬂtut ion

and ef f ecti ng i @Y LeRMYIta8le ﬂ#ﬁbél‘aﬁﬁtté @Bneraly suw:e}nt ion also relates
to the use of the substances of fornula '|) "as mucol ytic-nucoregul ati ng and
antiinflamatory dhi§geremoving the solvent and washing the residue with toluene,

the halide is used directly, without purification, for the subsequent
reaction. The esteri'fit:ation, may be carried out in an aprotic organic

- solvent such as tetrahydrofuran, by adding an alcohol to the halide in the |
presence of pyridine or of another organic base. The isolation and
purification of the final product depends on the nature of the alcohol used
for the esterification.

Generally one extraction with organic | solvent and one
crystallization are sufficient. In some cases it is necessary' to use
chromatography tectniques. It is possible, finally, to esterify directly :
(RS)-2-(2,3-dihydro-5-hydroxy-4,6,7-trimethylbenzofuranyl) acetic acid by s
reacting it wii:h an ether solution, or other organic solvent, of a suitable
diazoalkane. Once the excess of the latter has been destrayed with acetic
acid, the desired product is obtained by simply evaporating the solution
and effecting chromatography for purification.

The invention also relates to the use aof the substances of formula

{I) as mucolytic-mucoregulating and antiinflammatory drugs.



-7 - Table | shows, as an exanple, the effect of the follow ng conpounds on
mucopr oducti on:

‘(RS) - 2- (2, 3-di hydr o-5- acet yl oxy-4, 6, 7-tri net hyl benzof uranyl) acetic acid
(I RFI 5™016), (RS)-2-(2,3-dihydro-5-hydroxy-4,6,7- trinethyl benzofuranyl)
aceticNdcid (IRFI 005) and (RS)-2-(2,3-di hydro-5-

hydr oxy-4, 6, 7-tri met hyl benzofuranyl) acetic acid ethyl ester (IRFI 034).
Table Il shows the effects of conpound IRFI 016 on muco production in

rabbits. Table |1 Tabrng tsh&mantdsl ah| [KEMPR,Y tREtéffbdty oFf tRe ERINEndg RFI

016. TABLE 1I: E(Eooucr d CE The nethod descri bed by G aziani et
coi | . (11 FarREPQURYp opmucgprodygtion: gg1y _ syitably nodified has been

f ol Idovveﬁ Mal e al bI(ms)-m(zé-dlﬁyarc(-ﬁlm:retmxﬂweﬂ}tﬁmé(m‘im:ﬂﬂn&ﬁyl@ Welrle

use Tea etgﬂl_.wa S r|to ally, in
t he bronchi al %ﬁgg § d ch“@ﬂ ue:(ﬁ%gt a&ﬁ??he)%réﬁt ﬁ?‘ﬁg an mal s
wer e conpar edtrxrrﬁthyllieugﬁumy}) acetiinscid (IRF10008) | gnd QBS}-m(e,}pdtbiyéyo—SAs
compari son diltgy S0 &flmtebﬁﬁaamfx{gng{f%mfceg%h%Ewl@ese&e@&ﬁ g9 Wi dely

known and use human era
Table II shows the effects of compound IRFI 016 on muco

production in rabbits.

Table III shows the antiinflammatory activity of compound IRFI
016. |

TABLE I : MUCOPRODUCTION IN MICE

The method described by GraZiani et coll. (Il Farmaco Ed. Pr. 36,
167 1981) - suitably modified has been followed.
_ Male albino mice CD 1 (Charles River) weighing 22-24 q. were’
used. ' ' -
The amount of red phenol was assessed, injected intraperitoneally,
in the bronchial wash liquid,l and the values obtained in the treated
animals were compared'.

The drugs were administered orally (gastric probe).

As comparison drugs, some of the mucolytic/mucoregulating
agents maost wide_ly known and used in the human therapy have been
chosen.



8 - TABLE | Oral administration. (n=10 SUBSTANCE EDS0 ng/ kg

SAFETY LIMTS 95% | RFI 016 151. 697 112. 602 - 190. 692
| RFI 005 . 61.88 53.534 - 70.232 | RFI 034

44, 477 39.132 - 49.821 TH OPRONI NE i ‘ 155.75 .
134. 389 - 176.518 BROVEXI NE 177. 06 170.872 - 183{/252
-9- TABLE Il: MJCOPRODUCTI ON I N RABBI TS The net hod described by Scuri et

Coll. (Boll. Chim Farm 119, 181, 19888 was followed. - Male HY rabbits
(Charles River) weighing 3-3.5 Kg were used. The drugs were adm ni stered

i ntravenously (auricular Vein) and t EABEBdheo- bronchi al nucus was
collected for 4 hogyg Qcﬁ\ﬂﬁ réﬁ@ﬁath-lﬁ)nd after pharmaceutical treatnent. As

conpari son drugs, sone of mucol i tic/ mucoregul ati ng agents nost knovvn
and used in the human ther apy were sel ected. TABLE Il Intravenous
adm ni strati on (n=10) SUBSTANCE _ ED50 ng/ kg
SAFETY LI M TS TRFT 005 . — . 12. 443 8. 827 -
16. 060 I RFI 016 - . 10.547 : 8.723 - 12.372
N- ACETYLCYSTEI NSUBSTANCE ~ 17. 279 EDsg mg/kg HAFEOPY LIMITS 68%BROVEXI NE
8. 395 8.301 - 8.490
.IRF1016 - 151.697 112.602 - 190.692
IRFI 005 _ 61.88 53.534 - 70.232 u
IRF1 034 ' 44,477 39.132 - 49.821
THIOPRONINE ¥ 155.75 134,389 - 176.518
BROMEXINE - 177.06 _170;872 - 183.252




SOBRERCLE 7.541 7.520 - 7.563 TABLE I11
ANTI | NFLAMMATORY ACTIVITY The nethod by Wnter et Coll. (J.Pharmacol . Expl.
The. 141, 369, 1963) was used.” Male Wstar rats (Charles River) weighing
120 - #80 g were used. The'influence of the drugs on the carragenine

subpl amvar oedema was studied (0.05 m of a suspension of 1% carragenine in
distilled water). The drugs were adm nisgered orally (gastric probe).

10~~~ - - 10-V TABLE IlIF Oal administration (n=5) SUBSTANCE
DOSAGE  CDEMA VAL, TABLE IFARJSBOPRODUCTION (NIRABBITSES CONTROLS
- 0.332 ¥ U0.#5 - TRFOUI0 200
0.158 + 0. 38 - 52 IRFI 016 100 0.202 + 0.43
- 39 CONTROL The method described byOSctit et CulQS(EBHENOhIBATAZENE 119,

100 - 58 Therefore, according to the present
i nvention con@gﬁaggaﬁvaﬁtﬁ”ﬂﬂifl can be -used as nucoregul ating drugs for
the treatnment of "diMekesdY rabblthdChardps River) wesgmngam}:ﬁa(gi%ee 'usead:l by an
increase in the co ist nce. and aou cretio n
bronchiolitis, chrohi PEN YT T %ﬁpetﬁ é’i&‘%‘?"&“@%d?{"gﬁfﬁ mgnag'dof
ast hmatic di s@as&rmh@b-buinubmlrmummhysmﬁecmﬁm IaMdutshb@ﬁure (basal) and
pharyngophar ym&t bﬁarﬂ%eutlcal treatment.

As comparison drugs, some of the mucolitic/mucoregulating agents

.mdst known and used in the human therapy were selected.
w ' ~ TABLEN

Intravenous administration {(n=10)

SUBSTANCE EDsg ma/kg SAFETY LIMITS
IRF1 005 12.443 8.827 - 16.060
IRF1 016 ~ - 10.547 | 8.723 - 12.372
N-ACETYLCYSTEINE 17.279 16.990 - 17.568
| BROMEXINE 8.395 8.301 - 8.490
Y SOBREROLE | 7.541 7.520 - 7.563

TABLE IIl: ANTIINFLAMMATORY ACTIVITY

The method by Winter et Coll. (J.Pharmacol.Expl. The. 141, 369,
1963) was used.

Male Wistar rats (Charles River) weighing 120 - 130 g were used.

The influence of the drugs on the carragenine subplantar cedema
was studied (0.05 ml of a suspension of 1% carragenine in distilled water).

The drugs were administered orally {(gastric probe).



trachetis, rhinitis and sinusitis with phlogosis of the nucous nenbrane of
the respiratory tract). For therapeutical use, the conpounds of Fornmul a
| can be adm nistered orally, topically, parenteéerally, by inhalation or
rectally in. fornul ations cont ai ni ng non-toxi ¢ - conventi onal ,
phar maceuti cal excipients. The term'parenteral' herein used includesMtor
exanpl e, subcut aneous, endovenous, iInt+aBuscul ar, intrasternuminjections
as well as technical infusions. Pharnaceutical conpositions containing the
active conmponent can be in a formsuitable for oral use, e.g. tablets,
aqueous or oily suspensions, dispersghlgg gogpders or granules, hard or soft
capsul es, syrups or elixirs. The conpuéﬁ%runs for oral use can contain one
or nore sweetening, colouring, aromatizing and preservative agents to nake
t he phar macegt. @l ugyconveni ent and pal atabl e. The fornul ati ons
for oral useél}éllc tﬁ@ﬁﬁgﬁtﬁgﬂ%er ein the active ,drug is mxed with
non-toxi c, pharnmaceutically acceptable excipients that may be inert

di l uents such as cal ci um carbonate, sodi um carbonate, |actose, cal cium
phosphat e or~sSodr um pnospnat €, granuarating or disintegrating agents such as
wheat starch or alginic acid; binding agents such as starch, jellies;

| ubricating agestiuBSTAMNICES naghesi upasAar at@DEMATODLE aci d oyakakc. The
tabl ets can be uncoated or coated in ? cordance,wi th known techni ques, to
retard disintegration and.absorptioﬁ“iﬁgthe gggprointestinal tract in order
to have a del ayed and/or prol onged action. Aj¥edt$ sol utions generally
contain the active conponent m xed with suitable excipients. The excipients
can be SUSpeTIL“.IIg agents; stcihr—=s

| \/
CONTROLS * - 0.332 + 0.45 -
IRFI 016 - 200 0.158 + 0.38 -52
i IRFIOL6 ' 100 0.202 + 0.43 -39
CONTROL - 0.310 + 0.05
. PHENYLBUTAZONE 100 0.140 + 0.02 - 58
Therefore, acbording to the present invention compounds of
formuia I can be 'used as mucoregulating drugs for the treatment of
diseases of the respiraiory system characterized by an increase in the W

consistence and amount of secretion (bronchitis and bronchiolitis, chronic
bronchitis, bronchiectasis and complications of asthmatic disease and
pulmanary emphysema, acute and chronic pharyngopharyngitis and
trachetis, rhinitis and sinusitis with phlogosis of the mucous membrane of
the respiratory tract).



sodi um car boxynet hyl cel | ul ose, met hyl cel | ul ose,

hydr oxypr opyl met hyl cel | ul ose, sodium al ginate, polyvinylpyrrolidone;

- di spersing or wetting agents. They can contain one or nore preservatives
e.g. ®thyl or n-propyl p-hydroxybenzoate; one or nore col ouring agents; one
or nore/ aromati zi ng agents; and/or one or nore sweeteners. O ly suspensions
can be formul ated by suspending the active conponent in a vegetable or
mineral oil; they can contain sweetenindland aromati zi ng agents to nmake the
preparation pal atabl e. Di spersabl e powders and granul es used for the
preparation of an Equethesapewticsisuses) he adoinpoundsopfwhoemuleayl centbeén t he
active conpo | ) r ' a o84 /N Gy, O |

suspendi ng agg’ﬁﬁ"_'%%éé%?erégy’ glﬂ%gg%eggﬁﬁa\?} ’sg)y ffh\-é%tqmgﬁg?r%g%gu?? cal
conposi t i ons Temulaiops esepntaifipgnt ingR-taxic al senyantional he Phanmacseutioal er / oi |
emul si on. Thg,OblehtfNaThe CoItnPOpsiehtéralUhE@idYusBdV RERIdRE] EFopr exdmigleq! O I .

The emul sifying agents can be natural guns such as acacia gum or natural
phosphat i des SuReu§aneouac PREGYENGHS NIt IAMYSCYlars JMTREETRUM dRieFtigrs @sevslds s.
Syrups and ek xédhnicaNnfRiddal mul ated with sweeteni ng agents, e.g. glycerol,
sorbitol or saccha[_)ose. The, phar naceuyt. cal corr_positLons can be in the form
of aqueous or oily E?‘E??‘Feé’tf%leﬁ?’&BPﬁt'gl]%p‘é’ﬁ‘é?‘ﬁmﬂ theaCtYR ROTRBREE can be
formul at ed byakrsawvin tdbRinqeaitablei Agr drslpessi Bgy. Otablets] iaggeaupemrsodnd known
suspendi ng agentsu

Suspenl 19, gt e L SuRARIE PGB oS B R
sui t abl e for syrape ot exlixirsusEhe Toepositinysfds aval B nam gontaiaeng| aromigee
admi ni st er eds&@&tte%rlg\,/ éori'ouring, aromatizing and preservative agents to make the
-~ pharmaceutical preparation convenient and palatable.

. The formulations for oral use include tablets wherein the active
.drug is mixed with non-toxic, pharmaceutically acceptable excipients that
may be inert diluents such as calcium carbonate, sodium carbonate,
lactose, calcium phosphate or sodium phosphate; gfanulating or
disintegrating agents such as wheat starch or alginic acid; binding agents
such as starch, jellies; lubricating agents such as magnesium stearate,
stearic acid or talc.

The tablets can be uncoated or coated in accordance with known
techniques, to retard disintegration and absorption in the gastrointestinél
tract in order to have a delayed and/or prolonged action.

Aqueous solutions generally contain the active component mixed
with suitable excipients. The excipients can be suspendihg agents, such as
sodium carboxymethylcellulose, methylcellulose,
hydroxypropylmethylcellulose, - sodium alginate, polyvinylpyrrolidone;
dispersing or wetting agents. They can contain one or more preservatives
e.g. ethyl or n-propyl p-hydroxybenzoate; one or more colouring agents;
one or more aromatizing agents; and/or one or more sweeteners.

Qily suspensions can be formulated by suspending the active
component in a vegetable or mineral oil; they can contain sweetening and
aromatizing agents to make the preparation palatable.

Dispersable powders and granules used for the preparation of an
aqueous suspension by addition of water may contain the active
component in a mixture with a dispersing or wetting agent, a spspending

agent and one or more preservatives.



the formof suppositories. These conpositions can be prepared by.-m xing the
active conponent with a suitable non-irritating excipient which is-solid at
roomtenperature but liquid at rectal tenperature; it nelts, therefore, in
the rectum and rel eases the drug. Pol yethyl englycols and cocoa butter ar
suitable for this purpose. For topical use creans, ointnents, gels, \fe
sol utions, suspensions or other appropriate formnulations containing the
mucol ytic can be prepared. The foll 0\7\/i1ﬁg' exanples illustrate the invention
wthout Iimtingdt. EXAMPLE | a) .. Trans ethyl . .

o (25 di acet yl oy sEmECRUTL aRasisien P T5e BiRRERinvenHon G0 Siihos

2. 5- di acet yinavg-farm,df-watenhdihgnolstory| dbetclydptimsd ecahB® dubgtityredinr 2d
according to K tQ. | . k7%, Bul 9 0 , 7) and of
car btthoxyn‘t?etgﬁf/%%{% gﬁ@%ﬁ rﬂ%ésp orgﬁ‘g"ﬁyz@éjfgﬁ?gﬁ gé}g Iﬁ?(tgjggll l%?oiane
(5.0 1) forsuth #moarsciaTguen mrxoatueal phesphptides.celquiderithioaeruoatuzal of he

residue is Visded Fdifedoiipidigret hanol , obtaining 69.2 g of a white
crystalli ne%orlﬁ%gé. *Ag o 128r- 300C, IR (KBr): 1750 (CH3COOAr), - 13 -

1724 cm - (COOC2H¥yFuPy ppduekixrerard)e formulagpdywithigygpterdng agents, e ), 4. 15

(2Hq), 3. 5'%1?e§‘oﬁ,zéﬂrﬂi)col ér sdbchdktsk, Phelghdrdhceliticdl BempHiibns da¥Be (6HS) ,
1.2 (3H). Elepental ar}al ysis for C 9H240.§ (MW 348.39) C% H%
0% Eval . in the ormp Pty gQqueous or oilyg gfrx e m]ez:-fgle)lg gpgsions. The 66. 17

6. 86 24uspénsigns can be formulated by known techniques using dispersing or
| g Fg%:l- 26(()% SWgétFiWQd ra%ééfsh%gwaoé%_vﬁﬂ 6§uZ:3érHirr\rge thybenzefar anyhd iﬁ?e%&ébclead d
preparations can be sterile solutions or suspensions injectable in a _
non-toxic solvent or diluent suitable for parenteral use. o/
The compounds of Fo_rm.ula I can also be administered rectally in
the form of suppositories. These compositions can be prepared by mixing
the active component with a suitable non-irritating excipient which is
solid at room temperature but liquid at rectal temperature; it melts,
~ therefore, in the rectum and releases the drug. Polyethylenglycols and
cocoa butter are suitable for this purpose.
For topical use creams, ointments, gels, solutions, suspensions or
other appropriate formulations containing the mucolytic can be prepared.

The following examples illustrate the invention without limiting it.
EXAMPLE 1

a) Trans ethyl 4-(2,5-diacetyloxy-3,4,6-trimethylphenyl)-2-butenoate

A solution of 2.5-diacetyloxy-3,4,6-trimethylphenylacetaldehyde

- (69.1 g, prepared according to K.Okamoto et al, Chem.Pharm. Bull. 1982,
30, (8), 2797) and of carbthoxymethylentriphenylphosphorane (145.2 g) is

refluxed in dioxane (5.0 1) for 16 hours. The mixture is evaporated under

vacuum and the residue is crystallized using ethanol, obtaining 69.2 g of a

white .crystalline solid. M.P. = 128 - 30°C; IR (KBr): 1750 (CH3COOAr),



A m xture of trans et hyl 4- (2, 5-di acetyl oxy-3, 4, 6- _

tri met hyl phenyl ) -2-butenoate (69.2 g), Na2S204 (210 g), acetone (850 m)
and 10% KOH (3.35 1) is refluxed for 4 hours. After cooling, the solution
is acidgified and extracted with ethyl acetate. The organic phase is then
washed i ce with H20 and re-extracted with 5% NaHCO3. The aqueous phase is
acidified and the precipitate is. vacuumfiltered, dried and crystallized
usi ng benzene. 35.5 g is obtained. MP..¥yB1l73-40C, IR (KBr): 3427 (OH),
1709 cm1 (COOH); 1H NWR (DMSO-d6): 12.2 (1H,sb), 7.4(1H,sb) 5.35 - 4.85
(1H, m, 3.55 1245%n(~4HCO0C f9%)f GHEINMR. QEDCSI:) 7E2-e6nt @H,mdal 5(8F5.4f or

06,00 " QrgREEES @k 3.5 7.3,y 430 GHs), 2.27 BRI B2 (e

6. 36 2.00 26,8 1.2 (344). EXAMPLE 2
(RS)-2-(2, 3-di hydro-5-acetyl oxy-4, 6, 7-tri net hyl benzofuranyl) acetic acid
(IRFI 016) A sol ution of (RS) - 2- (2, 3-di hydr o- 5- hydr oxy-4, 6, 7-

tri met hyl benzof ur arEleneatalt anmlysis fion CeeHey@yMaN 1348395 g) in pyridine
(15.8 m) and acetic anhydride (9.5 m) is stirred under nitrogen
at nosphere for 4 hours. To the solution there is added ice (40g) and HC1 6
N until pH2, then the solut® is extract® with @%l orof orm The organic
phase is dried and vacuum evaporated. The residue is crystallized using
benzene: 3.0 of a white crystalline solid is obtained. MP. = 165-60C, IR
JBr): 1749 (cﬁgﬁéoow), 1706 564% 1) (coodf:84H  27.08

Found 66.17 6.86 26.79

/ _
b) (RS)-2-(2,3-dihydro-5-hydroxy-4,6,7-trimethylbenzofuranyl) acetic
acid (IRF1005)

A mixture of trans ethyl 4-(2,5-diacetyldxy-3,4,6-
trimethylphenyl)-2-butenoate (69.2 g), Nap5204 (210 g), acetone (850 -ml)
and 10% KOH (3.35 1) is refluxed for 4 hours. After cooling, the solution
is acidified and extracted with ethyl acetate. Tﬁe aorganic phase is then
washed twice with H2O and re-extracted with 5% NaHCO3. The aqueous
phase is acidified and the precipitate is- vacuum filtered, dried and
crystallized using benzene.

35.5 g is obtained. M.P. = 173-4°C; IR (KBr) 3427 (OH),
1709 em-1 (COOH); IH-NMR (DMSO-dg: 12.2 (IH,sb), 7.4(1H,sb)
5.35~ 4.85 (1H,m), 3.55-2.55 (4H,m), 2.05 (6H,s), 2.00 (3H,s)

Elemental analysis for Cj3H;404 (M.W. 236.27)
C% H% 0%

Eval. 66.09 6.82 27.08
Found 66.17 6.836 26.79



NVR ( CDCL3) :
(3H s), 2.05
278.30) %
64. 74

5- (2, 3-di hydro- 2- (RS) - car boxynet hyl -

10.4 (1H,s), 5.35- 4.85 (UH,m 3.55 - 2.55 (4H m, 2.30

(3H,s), 2.00 (6H,s). Elenental analysis for C15H1805 (MW

H% Eval : 64. 74 6. 52. Found

6. 54 EXAMPLE 3 Propionic acid;

sol ution of (RS)-2-(2, 3-di hydro = hydr oxy-4, 6, 7-
trimet hyl benzofuranyl) acetic acid (We 1) (0 5 9g) in pyridine (2.3

m) wth addi

at mosphere for 2 hours

until pH 2:
filtered, dri

L 15 - crystalIRFEOLEDI 1d i s obtained. MP. = 148 500G IR (KBr) 1746

)

tion of propionic anhydH

trlnethylbenzofuranyl) est@LfA

m) is stirred in inert
~To the solution are added ice (5 g) and HC1 6 N

(Et COOAr), 1710 cml(COO—l) 1H NVR (CDC13): 11.0 (1H, sb)5.35- 4.85 (1H m,
3.35- 2.55 (6H,m, 2.0 (3Hs), 1.9 (6H,s), 1.2 (3H t,J=14Hz) El enental

anal ysis for
65. 74
Succinic aci

tri met hyl benz

C16H2065 (MSalutigp. 33) 060  (RS)-2-(2,3-diysrrSthydroxy-4,6,7-

tru@te&%/lgé}%qlurangl) acetlc acxd (s% eQ;m le 1) 3 5613)851 %?ﬁMPA‘EE 4

Car %/
ml) is s u'red under nitrogen

&Stﬁ gﬂ& ?ncésggthc anhydrr?d_e ((9
atmosphere for 4 hours. To the solution there is added ice (40g) and HC1 6 N
until pH2, then the solution is extracted with chloroform

The orgaﬁic phase is dried and vacuum evaporated. The residue is
crystallized using benzene: 3.0 g of a white crystalline solid is obtained.
M.P. = 165-6°C; IR gKBr) 1749 (CH3COOAr), 1706 (em-1) (COOH); 1H-
NMR (CDC13): 10. 4 (1H,s), 5.35- 4.85 (1H,m) 3.55— 2.55 (4H,m), 2.30
(3H,s), 2.05 (3H,s), 2.00 (6H,s).

Elemental analysis for Cj5H]1g05 (M.W. 278.30)

C% H%
Eval: 64.74 6.52
Found - 64.74 6.54
EXAMPLE 3
Propionic acid, 5-(2,3-dihydro-2-(RS)-carboxymethyl-4,6,7-

trimethylbenzofuranyl) ester

A solution of (RS)-2-(2,3-dihydro-5-hydroxy-4,6,7-
trimethylbenzofuranyl) acetic acid (see example 1) (0.5 g) in pyridine (2.3
ml) with addition of propionic anhydride (1.8 ml) is stirred in inert
atmosphere for 2 hours. To the solution are added ice (5 g) and HC1 6 N
until pH 2: a white solid is thus precipitated. The product is vacuum

filtered, dried and crystallized using benzene/heptane. 0.4 g of a white

v



A . . mxture of (RS) - 2-(2, 3-di hydr o- 5-'hydr oxy-4, 6, 7-

‘trimethyl benzofuranyl) acetic acid (see exanple 1) (1.0 g) succinic
‘anhydride (2.5 g) and pyridine (12 m) is stirred for 4 h at 1000C under an
i nert 5t nosphere. The obtained solution is cooled with the addition of H20
(20 m\).,/and HCL 6 Nuntil pH 2, and then extracted with chloroform The
organi ¢ phase i s vacuum evaporated, and_the residue is crystallized using
benzene. 0.8 g of a white crystalline 3dPi"d is obtained. MP. = 186- 8C IR

35 275 oticnymeativ ol le RS Fhb: o e TR by E74 ichobny i obo7

g Mg\év F3:),t3d:),4)17®% cm-1 (COOH); 1H-%IMFP;3/0(E€}11:13)= 11.0 (1H,sb)5.352'- 4.85 %ﬁ’qngzolwpm c
: oun : : -16-
(RS)-2-(2, 3- d’.%%a?éss‘sh’y'a?'o%z?/(ﬂ"’égf%:“?‘ﬂ'é?'h‘y? %fﬁﬂ'ﬁééﬁyl ) acetic acid,
methyl ester To  &lemsoiglanslysis for &)gH7g0s (M1.0R. 29283y dr o- 5- hydr oxy- 4, 6, 7-
tri met hyl benzofuranyl) acetic acid (see exanple 1) (1.4 g) in diethyl ether
(15 m) is added dropwi se - keeping the m xture tenperature at 50C - an
ether solution of diazomethane G¥epared as H# O g. Synth. Coll. Vol. 11,
166), until conplete dissolution of the substrate (about 20 m is
necessary). The excess diazonmethane is destroyed with acéetic acid. The .
solution is B¥@lered and the fiPPrf4te is dri@®8? The residue is purified by
col um chr onEopgdaphy (Si O2). 1lgd.oq of a whigg3zcrystalline solid is
obtained. MP. = 108 A 100C, IR (KBr):3428 (OH), 1730 cm (COOWe); H

g EXAMPLE 4
Y

Succinic  acid, mono | 5-(2,3-dihydro-2-(RS)-carboxymethyl-4,6,7 -

trimethylbenzofuranyl) ester

A . mixture of (RS)-2-(2,3-dihydro-5-hydroxy-4,6,7-
trimethylbenzofuranyl) acetic acid (see example 1) (1.0 g) succinic
anhydride (2.5 g) and pyridine (12 ml) is stirred for 4 h at 100°C under an
inert atmosphere. The aobtained solution is cooled with the addition of
H20 (20 ml) and HC1 6 N until pH 2, and then extracted with chloroform.
The organic phase is vacuum evaporated, and the residue is crystallized
using benzene. 0.8 g of a white crystalline solid is obtained. M.P. = 186-
8°C; IR (KBr):1744 (RCOOAr), 1708 cm~1 (COOH); 1H-NMR (CD=0D):

— 5.35 = 4.90 (1H,m), 3.4 -2.5 (8H,m) 2.05 (3H,s), 1.95 (6H,s).

Elemental analysis for Cy7Hpq07 (M.W. 336.34)

C% ' H%

Eval. 60.71 . 5.99
Found 60.87 5.92



NVR (COC13): 6.5 (1Hsb), . 5.30-4.75 (1H,nm, 3.65 (3Hs), 3.35- 2.55
(4H, M, 2.1 (6H,s), 2.0 (3H,s). Elenental analysis for Cl14H1804 (MW
250.29) C%. H% Eval . ) 67.18 :

7.25 Found 67.04 7.26 EXAMPLE 6 Succignic
acid, nmoro 5-(2,3-di hydro-2-(RS)-(net ho*@carbonyl)rret hyl -4, 6, 7- N
trimet hyl benzofuranyl] ester A @%AM £s of ,
(RS) - 2- (2, 3-di hydr o-5- hydroxy-4, 6, 7 ¥yl benzof uranyl) acetic acid,
nmet hyl ester (see exanple.5) (0 25 g) and succinic anhydr| de (0 20 g) in
pyridine (1. _I Jo) 0 [ AT

t hus obt ai ned34 =1 : . ]

and extract eghath hestbhyl acet ate The extracts are vvashed twice with H20,
then dried and vacuum - 17 - evaporated. The raw residue is crystal i zed
usi ng benzene. 0.26 g white crystalline solid is obtained. MP. = 154-60C,
IR (KBr): 1741 (CO®Dar),a 1730sHeB60NE) oflem%@,l-gm#e—&wméﬁk) 10. 5

(6 )" T embririgtRapreiikanyh deqft a3l o ByBle DL g o kbt .95,

Eval . (15 ml) is added drapwige - keeping the mixtuge 3gmp5mare at 5°C - an
61. 70 Ec?lfé‘%rjn Hane (prepared as in Org. Synth. Coll. Vol. II
(RS)-2-(2, 3- (?“Iller so})"ﬁgﬁ EL 3 (pr |pmet hyl benzot u % A

166), until complete dxssolutmn of the f.substral:er ?QQ/J& %ﬁet \C aCI d;
necessary). The excess diazomethane is destroyed with acetic acid. The
solution is filtered and the filtrate is dried. The residue is purified by _
column chromatography (SiO2)- 1.4 g of a white crystalline solid is W
obtained. M.P. = 108 = 10°C; IR (KBr):3428 (OH), 1730 em (COOMe); H-
NMR (COCl13): 6.5 (lH,sb), = 5.30—4.75 (AH,m), 3.65 (3H,s),
3.35- 2.55 (4H,m), 2.1 (6H,s), 2.0 (3H,s).
Elemental analysis for C14H1g04 (M.W. 250.29)

C% H%

Eval. 67.18 - 7.25
Found 67.04 7.26
EXAMPLE 6

Succinic acid, mong 5-[2,3-dihydro-Z_-(RS)—(methoxycarbonyl)methyl-&,6,7-

trimethylbenzofuranyl] ester

A mixture of (RS)-2-(2,3-dihydro-5-hydroxy-4,6,7-
trimethylbenzofuranyl) acetic acid, methyl ester (see example 5) (0.25 g)
and succinic anhydride (0.20 g) in pyridine (1.5 ml) is placed at 100°C
under an inert atmosphere for 5 h. The thus obtained solution is cooled
with the addition of HC1 2 N until pH 2, and extracted with ethyl acetate.

The extracts are washed twice with H70, then dried and vacuum



met hyl ester To a solution of (RS) - 2-(2,3-di hydr o-5- hydroxy-4,6, 7-
trimet hyl benzofuranyl) acetic acid, nethyl ester (see exanple 5) (0.25 Q)

in acetone (2 m) is added anhydrous postassi um carbonate (0.15 g) and

met hyl=i odide (0.1 m). The mxture is refluxed for 24 h; after cooling the
non-r edgf ed potassium carbonate is filtered away and the filtrate is vacuum
concentrated. The residue is subjected _to chromatographic colum (Sl Q2);

60 ng of a white crystalline solid s oBfained. MP. =44- 6C IR (KBr): 1740
cml (COOWve); 1H NMR (CDC13): 5,35 - 4.85 (1Hm, 3.75 (3H, s 3.65 (3H,9),
3.4-2.5 (4H, gyeporated. dhedpw residue isicryptallized ysing heaﬁeragtsnﬂz%ﬁ)s Wity
264.32) C% crystalline solid is ldbtdinad. M.P. = 154-6°C; IR (KBr): ¥¥811€C00Ar)
7. 63 Found - EXAMPLE

.92 . - 18-
5 (RS) M3 ACOTMinl 46385 (PO IdWRERGISH Fb2 bhaivd) acety!
chl oride To 485 QehmdN37dBH,9f 3.4¢R8)(8%r0), 80381 (31,6), &: 35 Geks)y | oxy- 4, 6, 7-
trimet hyl benzofuranyl) acetic acid (see exanple 2) (4.4 g) in benzene (36
m) is added dropw se oxalyl chloride (7 m) over 30 m nutes. The thus
obtai ned sol ution Elersental whdBysissfor T jghpo@7 GABL F50:372 further 15 ninutes.
After cooling, the solution is vacuum evaporated and the residue is washed
twce with toluene. 4.69 g is obtained. The product is used for the
successive reactions without purifi &¥%ion IR (KBr): %4 cm (COC1).

Eval. ' 61.71 . 6,33

. " Found 61.70 6.36
o/ :

EXAMPLE 7

(RS)-2-(2,3-dihydro)-5-methoxy-4,6,7-trimethylbenzofuranyl) acetic acid,
methyl ester

To a solution of  (RS)-2-(2,3-dihydro-5-hydroxy-4,6,7-
trimethylbenzofuranyl) acetic acid, methyl ester (see example 5) (0.25 g)
in ‘acetone (2 ml) is added anhydrous postassium carbonate (0.15 g) and
methyl iodide (0.1 mi). The mixture is re_fl_uxed for 24 h; after cooling the
non-reacted potassium carbonate is filtered away and the filtrate is
vacuum concentrated: . The residue. is subjected to chromatographic

~/ column (SiO2); 60 mg of a white crystalline solid is obtained. M.P. =44-
69C; IR (KBr)1740 cm-1 (COOMe); 1H-NMR (CDC13): 5.35 - 4.85 (1H,m),
3,75 (3H,s), 3.65 (3H,s), 3.4 —2.5 (4H,m), 2.15 (6H,s), 2.05 (3H,s).

Analysis for C}sHqO04 (M.W. 264.32)
C% H%

Eval. 68.16 7.63
Found 67.92 7.58



b) - (RS)-2-(2,3-dihydro-5-acetyl oxy-4,6,7-trinmethyl benzofuranyl) acetic
acid, ethyl ester (IRFI 034) To a sol ution of

(RS)-2-(2, 3-di hydro-5-acetyl oxy-4,6,7- trinethyl benzofuranyl) acetyl
chloride (1.0 g) in anhydrous tetrahydrofuran (4 m) is added pyridine
(0.4 m), then absolute ethanol (0.3 nl);gthe mixture is stirred at r OQI¥
tenperature for 1 hour. The suspension i$ then vacuum evaporated, and HZ0
and ethyl acetate is added. The orgary is dried and evaporated under
vacuum The residue is purified 'by momt ography (Si®2).0.75 g of
white crystalline solid i's obtained. MP. = 76-77.50C, IR (KBr):1755
(CH3COQAr), 1725 (CGx _ dd3ofdrandt)2 (2H Q) ,
3.55- 2.55 (4H'm, = . . 3HC).— El enent al
anal ysis for Cl7H22@SEEY SRAOTICES _ H% Eval .

66. 65 7.24 Found _. . 66. 40
7. 36 -19- EXAMPLE 9 ' ' )

(RS) - 2- (2, 3- di hydr o- B ac®t y$uspgnsions 7of  i(Re1-2i2tsAiydre-2nsget viex¥r b6 7aci d,
i sobutyl est ertrithethyiiehizoflirah A% @estit acidl (el @ample 2)Hal4 gf irckemgdne G6 The

duct i | fii.ed | h t Si o2 Q. f whi t
product | = PU e SeBl ST, SHSENBRARE ) Sl et 7, 1
(CH3COOAr ), 1736 cmThe B@BR)btaited\BARuLiGHAS Bept Surkier 4stBTing bt HOCIf@ a

(2K, d, I=1242) , ¢ ok 15 Qtndeatd Rireedollad];'ehd sorelbn &Vdeim dvapdrdeBlitail O °

(6H, dJ=12Hz).
the residue is washed twice with toluene. 4.69 g is obtained. The product

is used for the successive reactions without purification IR (KBr): 1804 cm

(cocy). ] u

b) (RS)-2-(2,3-dihydro-5-acetyloxy-4,6,7-trimethylbenzofuranyl)
acetic acid, ethyl ester (IRFI 034) '

- To a solution of (RS)-2-(2,3-dihydro-5-acetyloxy-4,6,7-
trimethylbenzofuranyl) acetyl chloride (1.0 g) in anhydrous
tetrahydrofuran (4 ml) is added pyridine (U.'l}_ ml), then absolute ethanol
(0.3 ml); the mixture is stirred at room temperature for 1 hour. The
suspension is then vacuum evaporated, and Hz0 and ethyl acetate is
added. The organic phase is dried and evaporated under vacuum. The
residue is purified 'By‘l column chromatography (Sin).O.?Sg of white _
crystalline solid is obtained. M.P. = 76-77.5°C, IR (KBr):1755 \/
(CH3COOAr), 1725 (COOC,Hs); 1H-NMR (CDC13): 5.35- 4.85 (1H,m), 4.2
(2H,q), 3.55- 2.55 (4H,m), 2.3 (3H,5), 2.05(3H,s), 2.00 (6H,s) 1.25 (3H,t).

Elemental analysis for C)7H2205 (M.W. 306.36)

C%  H®%
Eval. 66.65 7.24
Found 66.40 7.36



El enental analysis for C19H2605 (MW 334.41) C% H% Eval .
68. 24 7. 84 Found 68. 59 7.85
EXAMPLE 10 (RS)-2-(2, 3-di hydro-5-acetyl oxy-4,6, 7-trimet hyl benzof uranyl)
acetigyacid, n-octyl ester The working process is identical to that of
exarrpl“gfe The product is purified by ch;urm chromat ography (SiQ2). 0.35 g
of a white crystalline solid is obtaine = 42.5C - 43.5C, IR
(KBr):1762 (CH3COQAr), 1737 cm1 (COCR); 1H-N|VR (CDC13): 5.35-4.85 (IH M,
4.1 (2H), 3.55 -2.65 (4H mM, 2.3 (3H,s), 2.05 (3H,s), 2.00 (6H,s), 1.6 --

1.1 (12H,m, 0.85 (3H, m. HE enmental BXAMRLEIf or C23H3405 (MW 390.52) %
H% Eval . 70. 74 ' 8. 77 Found

70. 36 8.76 -20 EXAMPLE 11

(RS)-2-(2, 3- 22, 3 di ety 4,6 1§ aci d,

n- oct adecyl ei§$tﬁft;:l-|-%$_erk' ng process S |dent|cal to the one of exanpl e 8.
The product i by col umm chr omat ography (SIOQ. 0.3 g of a white
crystalline solid is obtained. - MP. 58-58.50C, IR (KBr):1746

(CH3COOAr), 1723 ciyk (vﬁmﬁg pritdyyRis( e T EtoBShat40$5e£a1hb|a) 8. 4.The(2H t),
3.35-2.65 (4H m, 2.3 (3H,s), 2.05 (3H,s), 195? 01 2. whi
product is purified by column chromatography (S 102 379 of a white

crystalline solid is obtained. M.P. = 44.5 - 45.5°C; IR (KBr) 1761
(CH3COO0Ar), 1736 cm-1 (COOR); 1H-NMR (CDC13): 5.35-4.85 (1H,m),
3.9 (2H,d,J=12Hz), 3.45~2.65 (5H,m), 2.3 (3H,s), 2.05 (3H,s), 2.00 (6H,s),
0.9 (6H,d,3=12Hz).

W
Elemental analysis for Cj9H240s (M.W. 334.41)
C% H%
Eval. ' 68.24 7.84
Found 68.59 7.85
EXAMPLE 10
(RS)-2-(2,3-dihydro-5-acetyloxy-4,6,7-trimethylbenzofuranyl) acetic acid,
n-octyl ester
The working process is identical to that of example 8.
(7

The product is purified by column chromatography (5i0g). 0.35 g
of a white crystalline solid is obtained. M.P. = 42.5°C - 43.5°C; IR
(KBr):1762 (CHsCOOAr), 1737 em-l (COOR); 1H-NMR (CDCl3):
5.35-4.85 (1H,m), 4.1 (2H,t), 3.55-2.65 (4H,m), 2.3 (3H,s), 2.05 (CH,s),
2.00 (6H,s), 1.6 1.1 (12H,m), 0.85 (3H,m).

Elemental analysis for C23H3405 (M.W. 390.52)

C% H%
Eval. ' 70.74 8.77
Found 70.36 B.76



(32Hm 0.8 (3H m. Elemental ariysis for C33H5405 (MW 530.79) C%
H% Eval . 74. 67 10. 25 Found
74.62 10. 24 EXAMPLE 12 ' '
(RS)-2-(2, 3-di hydro-5-acetyl oxy-4, 6,7, -trinmet hyl benzof uranyl) acetic acjd,
2-di met hyl am no ethyl ester, chl orohydrate To a solution of 4
(RS) - 2-(2, 3-di hydr o- 5- acetyl oxy-4,6,7- trinethyl benzofuranyl) acetyl
chloride (see exanple 8) (0.3 g) in amh3@rous tetrahydrofuran (1 m) there
!'s added NN-di net hyl et hangl amine (0:09 nml). The reaction mxture is stirred
for 1 h; the obtained precipitate iEXQMALELi |tered, washed with diethyl
et her, dr| ed and chrystallized by et hyI acet ate. 0. 25 g of a white
b : :

crystalllne 1752

(CH3COAr ), ¥ LEC AL 8 '-- S 4 4 .2

(2H, m, 3. 65n—o£a&é’cy_g6btd_r), 2.9 (6H s), 2. 3 (3H s) 2. 05 (3H, s), 1. 95
(6H, s). 1 - Elenental analysis for CI9H28CINO (M W 385.89) C%

H% N% Eval . - 59.14 - 7.31 3.63
Found The580196ng process is7id8@tical to the oBe6if EXdpleE813The

(RS)-2-(2, 3- ur@Byl)qsd aci d,
o phot PRIMEE ALY 9, Il B 761 31 Pyt
(RS) - 2- (2 3- grmgu@eg, apdigh yllso>gbtamgd.7-_ M.P. = 58-58. 5°c 'Rk 1746
(CH3COOAr), 1723 cm-! (COOR); 1H-NMR (CDC13):5.35 —4.85 (1H,m),
4.1. (2H,t), 3.35—2.65 (4H,m), 2.3 (3H,s), 2.05 (3H,s), 1.95 (6H,s), 1.5-1.2

(32H,m) 0.8 (3H,m).

| o/
Elemental a&fiysis for C33H5405 (M.W. 530.79)
C% H%
Eval. - 74.67 . 10.25
Found 74.62 10.24
EXAMPLE 12

(RS)-2-(2,3-dihydro-S-acetyloxy-4,6,7,-trimethylbenzofuranyl) acetic acid,
.Z-dimethylamino ethyl ester, chlorohydrate

| o/

To a solution of (RS)-2-(2,3-dihydro-5-acetyloxy-4,6,7-
trimethylbenzofuranyl) acetyl chloride (see example 8) (0.3 g) in
anhydrous tetrahydrofuran (1 ml) there is added N,N-dimethylethanolamine
(0.09 ml). The reaction mixture is stirred for 1 h; the obtained precipitate
is vacuum filtered, washed with diethyl ether, dried and chrystallized by
ethyl acetate. .0.25 g of a white crystalline solid is obtained.
M.P. = 166-8°C; IR (KBr): 2650 (NH), 1752 (CH3COOAr), 1742 cm-1
(COOR); 1H-NMR (CD30D): 5.4-4.8 (1H,m), 4.5-4.3 (2H,m), 3.65-2.75
(6H,m), 2.9 (6H,s), 2.3 (3H,s), 2.05 (3H,s), 1.95 (6H,s).



trinethyl benzofuranyl) acetyl chloride (see exanple 8) (3.4 g) in anhydrous
tetrahydrofuran (10 m) is added 4-(2-hydroxyethyl) norpholine (1.3 nl).
"After 1 h the resulting preciptiate is vacuumfiltered. The purification of
the pipduct takes place by extraction with diethyl ether of the aqueous

sol uti a& of the chl orohydrate brought to pH 7 with 5% sodi um bi car bonat e.
The extracts are dried, vacuum concentrated and treated with di ethyl ether
saturated with HCl. The precipitate is-®hen vacuumfiltered, dried and
re-crystallised by an ethyl acetate and nethanol m xture. 2.8 g of a
crystal line solid Ederopotal moglysis for Gy oHpBCINGS (IMW4d88%D556, 2455 (NH),
1753 (CH3COQAr), 1738 cm1 (COOR); 1H NWR (CD30D): 4.6-5.4 (1H, m, 4.6-4.35
(2H,t), 4.15-3.75 (4H,t), 3.6-2.6 (1OH mM., 2.3 (3H,s), 2.05(3Hs), 1.95

(6H,s). Elemental analysis for EH3OCINOS (WAN 427, 92) HY%

N% Eval . 58. 94 7.07 3. 27 Found CLAI M5

1. A conmpaund of fornula: Co r phar nmac ically acc able salts

t her eof , vvhe%gff’ﬂ Ris: - tsﬁy@r ogen - ‘;lﬁ an acyf'eé)roup, ei t her

| i near or br#goRed, with 1 to 758®3bon atons}.38 a3.6er pi acyl of a

di carboxylic acid; - a lower alkyl having I to 6 carbon atons;
EXAMPLE 13

(RS)-2-(2,3-dihydro-5-acetyloxy-4,6,7-trimethylbenzofuranyl) acetic acid,

2-(4-morpholin) ethyl ester, hydrochlorate

To a solution of (RS)-2-(2,3-dihydro-5-acetyloxy-4,6,7-
trimethylbenzofuranyl) acetyl chloride (see example 8) (3.4 q) in
anhydrous tetrahydrofuran (10 ml) is added 4-(2-hydroxyethyl) morpholine
(1.3 ml). After 1 h the resulting preciptiate is vacuum filtered. The
purification of the product takes place by extraction with diethyl ether of
the aqueous solution of the chlorohydrate brought to pH 7 with 5% sodium

bicarbonate.

The extracts are dried, vacuum concentrated and treated with
diethyl ether saturated with HC1.
' The precipitate is then vacuum filtered, dried and re-crystallised
by an ethyl acetate and methanol mixture. 2.8 g of a crystalline solid is
obtained. M.P. = 161-3°C; IR (KBr):2556, 2455 (NH), 1753 (CH3COOAr),
1738 em~1 (COOR); 1H-NMR (CD30OD): 4.6-5.4 (1H,m), 4.6-4.35 (2H,t),
4,15+3.75 (4H,t), 3.6-2.6 (10H,m), 2.3 (3H,s), 2.05(3H,s), 1.95 (6H,s).

Elemental analysis for C21H3gC1INOg (M.W. 427.92)
C% H% . N%

Eval. 58.94 . 7.07 3.27
Found



‘Rl is: hydrogen, a linear or branched alkyl group with 1 to 20 carbon
atonms; an al kyl ether group of the formula: CH (CH2)n -0-(CH2)nl -CH3 K2
wherein n and nl are independently nunbers fromO to 6 and R2 is a | ower
al kyl group, an alkyl diether group of the formula:"-(CH)n-O(CH)n -,
-0-(CH2)n -CH3 wherein n and nj are independently from1 to 6, and n2Ns a
nunber fromO to 6, 11111111 111211 1211211112121111 * C L M S

* -23- - an al kyl am ne grow®2ef the formula: ,R3 / CH -(CH2)n-N
R2 R4whe_re|nn|sanurrberfrom0t06 R2 is as
previously defined and R3 and R4 ar eCLAdEBendently | ower al kyl groups
having 1 to 4 carbon atons; or. - a N-al kyl heterocyclic group of the
formula: (CH2)n3 - (CH2)n-N X
1. A compound of formula: ,
N |
Ro \“/\L-———] CT)
A~o07CcH,co0or
C—H's/\‘/ 2 \
CcHz

or pharmaceutically acceptable salts thereof, wherein R is:
- 'hydrogen
- an acyl group, either linear or branched, with 1 to 7
carbon atoms;
- ' a herpiacyl of a dicarboxylic acid;

- a lower alkyl having 1 to 6 carbon atoms;

Rj is: _
- hydrogen,
- a linear or branched alkyl group with 1 to 20 carbon
atoms;

- an alkyl ether group of the formula:
- CH= (CH2)n -0-(CHg)qn; -CHS3
R2

wherein n and nj are independently numbers from 0 to 6 and Ry is a lower

alkyl group,
- an alkyl diether group of the formula:

-(CH2)y-0-(CH3), -O-(CHp), -CH3

wherein n and nj are independently from 1 to 6, and nj is a number from
0 to 6,

* c L M s %



(CH2) n4/ wherein Xis CH2, 5, 0 or NR2 (where R2 is as previously defined,
nis a number from1l to 6, n3 and n4 are independently nunbers from1l to 3;
with the proviso that when Ris hydrogen, RL is not a Ca al kyl group. 2.

A conu%gpd according to claim1, wherein Ris an acyl group selected from
acet yl &propanoyl ,

~ but anoyl and i sobutanoyl. 3. A conpound according to
claim1, wherein Ris a hem succinoyl group. 4. A conpound according to
cl-aim 1, wherein Ris a | ower alkyl grggﬁ sel ected fromnethyl and ethyl.
l.11if 11121211 111 111111 111 -24- 5. A conpound according to any
preceding claim wherein Rtahsal@fadliky brallp@Ptmasornhfd from methyl, ethyl,
i sobutyl, octyl and octadecyl. 6. A“conpound accordi ng to any one of
claims 1 to 4, wherein Rl is dinethylam noethyl. 7. A conpound accordi ng
to any one of clains 1 to 4 wherein RLis a N—alkylheterquclic group
selected. from . N-ethylnorpholine or Nethyl - N - hyl pi per azi ne
group. 8. A conmpound acceording to claim as hefteiwx'specifically
di scl osed. 9. A process for prepari ngCH c(org}Al of fornmula (1)

according to claim1, wherein R=RL = H, donprising reacting a conpound of
formula: Scat 3 CO %~~C v '
R2 Ry

wherein n is a number from 0 to 6, Ry is as previously defined and R3 and

R4 are independently lower alkyl groups having 1 to 4 carbon atoms; or

- a N-alkylheterocyclic group of the formula:
/(CHz)n3\
‘(CHZ)n-N X
(CH2) 4
wherein X is CH2, S, O or NR3
(where Ry is as previously defined, n is a number from 1 to 6, n3 and ng
U are independently numbers from 1 to 3;

with the proviso that when R is hydrogen, Rj is not a C, alkyl group.

2. A compound according to claim 1, wherein R is an acyl 'group

selected from acetyl, propanoyl, butanoyl and isobutanoyl.

3. A compound according to claim 1, wherein R is a hemisuccinoy!
group.
4. A compound according to claim 1, wherein R is a lower alkyl

group selected from methyl and ethyl.

* € L M 5§ x



where Ac is an acetyl group or any other protecting group, wth Ph3P=CHCO2
R, where R is an alkyl group, to give a conpound of fornula:- 'K % cA-3
CUS which is then saponified and the resulting solution acidified to gi-ve
(RS) - 2- (2, 3-di hydr o-5- hydroxy-4, 6, 7-tri nmet hyl benzof uranyl) acetic acid. |
111121¢1211211 11211121212 11#1 01 -.25- 10. A process for preparing a -..
conmpound of forrmula (1) according to claim1l1, wherein R=R =H, conpri si ng\ff)
reacting as starting product 4-

2, 5-di acet oxy-3, 4, 6-trinet hylphenyl acet al c?ehyde W th

car boet hoxynet hyl ent ri phenyl phosphorane in.an' inert solvent to give ethyl
trans - 4 - (2,5-di acetk)xyﬂfbomtﬁaccwﬂmmw @ rprereding wlaimmaveereith Rahisian
treated with a s I (

di hydr o- 5- hydr ox;%J 1@;@? gu'? %?@rrgtteﬁ‘yélf nzo 'ﬂr any §q§°cbte‘{t€i’€ oggldéﬁﬁ)oc%aé&ﬁ
according to claim 10, wherein the inert sol vent i s di oxane. 12.
process for prepy,ing & een%ewaeéorfdmgmd 8ny oA6 ©PcTaiRG 1 Qo @, AHErdin mmsr ein
R is an acyl group and Rl hydrogen, conprising acylating _
(RS)-2-(2, 3-di hydfG‘eS"H?m%?)‘rh% 6, 7-tri net hyl benzofuranyl) acetic acid by
means of an acid anhydri de and an or gani ¢ base. A process for

preparing a conpaund of, formul a ordin r

hydrogen and R1 |O7LSJ nettﬁllcog'lpo'é?%ﬁ?cor dtr %?ynaneegfgp]lmvig I?Wherem%tl s a
(RS) - 2- (2, 3- di hydv-aitylhemeeaoyyelié, 6,gredy i rmﬂéqtbbenimmlr aNyéthyboetpholioe i doxby
means of di azorretl\t}agre OrNd' ‘%e(%ﬁ lla?pregazme group.

process

8. A caompound according ta claiml as herein specifically disclosed. o
: o/
9. A process for preparing a compound of formula (I) according to
claim 1, wherein R=Rj = H, comprising reacting a compound of formula:
“Cihy,
. Ao /\\L/\C\-\O _
/&( O¥c
CHz
cYz
where Ac ois an acetyl group or any other protecting group, with
Ph;P:CHC?Z R', where R' is an alkyl group, to give a compound of
formula:- ]
cHz
co e’
o k\:\/\ = o
i V9% - |
3 cws .

which is then saponified and the resulting solution acidified to give
(RS)-2-(2,3-dihydro-5-hydroxy-4,6,7-trimethylbenzofuranyl) acetic acid.

—_—

g



14. A process for preparing a halide of (RS) 2- (2, 3-di hydr o- 5- hydr oxy-
4,6, 7-trimethyl benzofuranyl) acetic acid, conprising treating a conmpound
prepared according to claim 13 with an oxaIyI halide in an inert solvent.

&A process according to claim 14 wherein the inert solvent is
benzeﬁapftoulene or xylene. 16. A process for -preparing an ester of
(RS)-2-(2, 3-di hydr o- 5- hydr oxy- 4,6, 7-tri met hyl benzof uranyl) acetic acid,
conprising treating an acid:halide prep2sed according to either of cl ai ms
14 and 15 with RIOH, wherein Rl is as defined in claiml, in an inert

solvent in th@ preéem?@etﬁf fomprepiatingya goowouDd of| formula {1) accprdingito| 1 | 11
111 26 176 claim A, P SFe?ﬁ ﬂcﬁﬁﬁﬂ' n&brﬁ&xﬁh&' F@:ac]tﬁid’mr Qtartidde grogude sol vent
i s tetrahydrofuran, | oxane. ) A process accordlng to

ei ther of cl 3:Srrﬁlafst%d3’fiﬁ‘ﬁm@ey‘ﬂp'ﬁwlﬁta‘@py%cept or is pyridMH® o
triethylam nearbbathuxlynétﬁyleﬁ@%ehwphaé;ﬂiaaénaﬂgnaaﬁeme@unsbméntf @b mglva I

Compound pr SR ATEco R gr-BiFeerauToAa et aPRey T 2raiepteatEn WhE R, o7

sol vent in thetigated wich of solotioni off by #lRalepd Gydrodde2@o give /(RISDde(esb
affording to 19, whe acetone. 21. A

| ai h
process accof’ﬁ]yﬁlﬁo Per ?’H’e; & ? tEif: th‘gl%fgz%fglaarygi %ei?ceﬁ?\ldt he acidity

acceptor is sodiumor potassium carbonate. 22. A pharmaceuti cal
conposi tion §emPri A ggo&sgog&gpﬁﬂga&cgia%nqo, wherein .the inert solvent is

dioxane.

12. A process for preparing a compound of formula I according to
claim 1, wherein R is an acyl group and Rj_ hydrogen, comprising acylating
(RS)-Z-(Z,3-dihydro-5-hydroxy-4,6,7'-trimethylbenzofuranyl) acetic acid by
means of an acid anhydride and an organic base. |

13. A process for preparing a compound of formula I 'according to
claim 1 wherein R is hydrogen and Rj is methyl or ethyl, comprising
esterifying (RS)-2-(2,3-dihydro-5-hydroxy-4,6,7-trimethylbenzofuranyl)
acetic acid by means of diazomethane or diazoethane. "

14, A process for preparing a hahde of (RS)-2-(2 3-d1hydro-5-hydroxy-
4,6,7-trimethylbenzofuranyl) acetic acid, comprising treating a compound

-/ prepared according to claim 13 with an oxalyl halide in an inert solvent.

15, A process according to claim 14 wherein the inert solvent is

benzene, toulene or xylene.

16. A process for preparing an ester of (RS)-2-(2,3-dihydro-5-hydroxy-
4,6,7-trimethylbenz_ofuranyl) acetic acid, comprising treating an acid
halide prepared according to either of claims 14 and 15 with RjOH,
wherein R] is as defined in claim 1, in an inert solvent in the presence of

an acidity acceptor.

KR



~to any one of clains 1 to 8 together wwth a pharmaceutically acceptable
carrier or excipient. 23. Use of a conmpound according to any one of

clains 1 to 8 for the manufacture of a nedicanent for. use as a

mucor egul ator or antiischaem c agent. 24. A conpound according to an

one of claims 1 to 8 as substantially herein described with reference\Lg

t he Exanpl es. 25. A pharmaceutical conmposition according to claim

22 as substantially herein described.w:th reference to the Exanples. 26.

A process for preparing a conpound according to fornmula | as substantially

fherein described with refefence to the Exanples. 11111111111111

* *
11111111111]?8711 ACprocléss a'é:/lcm‘dmgS to claim 16 wherein the inert solvent is

tetrahydrofuran, diethyl ether or dioxane.
: /o

18, A process according to either of claims 16 and 17 wherein the

acidity acceptor is pyridine or triethylamine.

19. A process for preparing a corhpound of formula I wherein R is an
alkyl group and R; methyl or ethyl, comprising treating a compound
prepared according to claim 13 with an alkyl halide in an inert solvent in
the presence of an acidity -acceptor. |

- "/
. ! |

* {
20. A process according to claim 19 wherein the inert solvent is

acetone. 5

§
21. A process accérding to either of claims 19 and 20 wherein the
acidity acceptor is sodium or potassium carbonate.

22. A pharmaceutical composition comprising a compound aecording
to any one of claims 1 to 8 together with a pharmaceutically acceptable
carrier or excipient.

23, Use of a compound according to any one of claims 1 to 8 for the
\

manufacture of a medicament for use as a mucoregulator or antiischaemic o/

agent.

24, A compound according to any one of claims 1 to 8 as substantially
herein described with reference to the Examples.

25. A pharmaceutical composition according- to claim 22 as

substantially herein described with reference to the Examples.

26. A process for preparing a compound according to formula I as

substantially herein described with reference to the Examples.

* cC. LM S *



