-1- 2120247 ."SUBSTI TUTED | M NODERI VATI VES OF DIHYDRCBENZCPYRAN AND T3
DI HYDROBENZOTHI OPYRAN AND PROCESS' FOR THEI R PREPARATI ON' The pr esent ( X
invention relates to substituted im nod&ri - vatives of

4H 2, 3-¢ti hydr obenzopyran and 4H: 2, 3-di hydro- benzot hi opyr an, 2'[102924)2%3
for t ey preparation and to phar rraceutlcal conpositions containing them 5

[orr] wherein X SUESRIEPHRY HeruHEntl i fins of bR BROBERAoRTRAN Mg, | o
the same or di ffBIHYDROBENZOPHICTYRAN 4ND PRUGBSS OFORNPHETR PREBARATIORD,
taken together, forma C 5-C7 cycloalkyl ring; Rerr] is hydrogen or Cferr]

-Cerr] alkyl; Rerr] is -CR[err] or -SRlerr], wherein Rlerr] is hydrogen

o Lerr]CLer kg prppdhlkpy Sttt hoiTded S Lol eufebeiaheil

cycl oal kyl groupeaaieeanswbaﬁuzutﬁaﬂ{g&%%ﬂi ﬁbﬂyaﬂaemr.znsr-am dro-

substituents chosen fromthe group consisting o hal ogen, oxo, - err],
-SR10[ err] - COR1penzdthioOgCRNgr tlo eCqQAR{aasy fo:arthaﬁr[prepamm.enne@dch
of the groups R[‘%ri;ha

bel ngu%lcai compositions containing them.
-5 The invention provides compoun_ds having the following
general formula (I):

C
Y Ry
RS
(1)
R7 .
R
" wherein

-

X is ~0- or -S=; _
10 each of R, R, and R,, being the same or different, is

o 2 3
~ hydrogen, C‘l 10 alkyl or phenyl; or R1 and R2 taken
together, form a (.35--(),7 cycloalkyl ring;
R4 :j.s hydrogen or c1 —c-6 alkyl;
RG is -0310 or -SR1O, wherein R1 o 1; hydrogen or C1 -C6
15 alkyl;
C.-C. . - loalkyl
R5 is C 010 alkyl, 02 010 alkenyl or 03 C7 cycloaliyl,

where:.n the alkyl, alkenyl and cycloalkyl groups are
unsubstituted or substituted by one or more

substituents chosen from the group consisting of



or ;dixf ferent’, i:s ,as defined above; one of Rerr], Rerr] and Rerr] is
C[éa;]-({err] al kyl and the otherswhich 5 may be the sanme or dif ent ,
~afe hydrogen or C [efr]-Clerr] alkyl and tbe pharnmaceutically acceqﬁgéle
salts thereof. The present invention includes all the possible iso- rs,
conprising diastereoi soners, enantionmers and the |0 m xtures thereof, of
"~ the conpounds of the fornmula (1), as well as the netabolites and the

nmet abol i c precursgﬁi of the cogggynds of formula (1). Pharmaceutically
acceptable salts quRl I1Qﬁ9 Ry - GROR i oand

salts, with |norgan|g,1g.gh n|tr|c hydr oc Ior|c drobron1c sul phuri c,
perchl ori ¢ and phosPhgri c wheaiedn, ecarch)roﬁrh}ne %xg:u;sqet [ ,C. baN P thié Csame
glycolic, lactic, oxall@ nalonic, malic, naleic, t arkQ) ric, citric,

benzoi ¢, c¢innani cprndﬁnﬁé’lemna;gd1salais:3de'ﬁneiﬁtiaiﬁwea;nd salts with inorganic,

20 ~e.g. alkali n$t |, gspe0|ally sodi um or potassium bases or
al kal i ne- eart h®REt § ﬂ?Sp gl&Pﬁngmhﬁ 19‘énﬁ%k¥&lﬁnd ﬂhﬁﬁﬁihQWSMmhhch

or gani ¢ base ed S raf triet n1ne The, a
al koxy, alkeﬁyl anay FEylthlgbggogﬁpdaf?éﬁ%ﬁ%%x?qﬁ eﬂ??ﬂ Gt gchaln
groups. A hal ogenazkypln aad the phaiRiaeeudfilcl CPeadwéﬁﬂdUié”séiﬂé"'”e

e

preferably it is chl orf ne. A d| (C[err] rr])al kyl am no group may
he, for exanple, khereof,

Kj The present invention includes‘all the possibie iso-
mers, comprising'diastereoisomers,ehantiomérs and the
10  mixtures thereof, of the compounds of the formula (I), as
well as the metabolites and the metabolic precursors
of the compounds of formula (1),
_Pharmaceutlcally acceptable salts of the compounds of
| .formula (1) include acid addition salts, with 1norgan1c,
15 e g. nitrie,’ hydrochlorlc, hydrobromic, sulphurlc,
perchloric and phosphorlc, acids, or organic e.g.
acetic, propionie, glycolic, lactic, oxalic, malonic,
- malic, maleic, farfar{c,-citric, benzoic, cinnamic,
‘mandelic and salicylic,acids, and salts with inorganic,
20 e.g. alkali metal, especially sodium or potassium, bases
or alkaline—earfh metal,.especially calcium or |
magnesium , bases, or with ofganic'bases, e.g., alkyl-

amines, preferably triethylamine,

The alkyl, alkoxy, alkenjl and alkylthio groups may

25 be branched or straight chain groups.

A halogen atom is, for example, chlorine, bromine or

fluorine; preferably it is chlorine.



© di (C1-C4 al kyl)am no,in particular a N-nethyl-N-ethyl- ,amna, -a '_ :;:\

N, N-di net hyl am no or N, N-di ethyl am no group; preferably it is a
NN-di met hyl -ami no or NN-diethyl- 5 am Re-group. Wien one’or nore of Rerr],

Rl err] Rlerr] is (err]-Cerr] alkylit is preferably Cerr] -(err]
.al kyl, K articular nmethyl, ethyl, propyl, butyl, pentyl or hexyl. Wen
Rl err] Rl err], taken together, forma (err] -Cerr] cycl oal kyl 10
ring, it is preferably cyclopentyl or cyclohexyl When ‘represents a

Clerr] -Clerr] A dal(bﬁ Neliyleiied igrowgs may Sbest Fopt éﬁaﬂﬁld?f aned above
it is preferablyab ed r strai ght err Cferr al ky rou1E>l
particul ar a 13@&99‘40, B yparicpbarye B&'thlu Y&t—ed by

15 , t t h 1 h f t 1

oxo?f‘SR[g?’?] S” R fﬁmi MR T Rea 2t Bhi S80R0 SErPiint rerr)
roups, bein - r ; a

group g bb@f%mlsw 1%0 id aI g g4 ﬁ%%{n& oflRIKlai kR yil. y

Wen Rlerr] represents a (Jerr]-(err] group, optionall
substi t ut edSasanidhongaroulpave, it is pref erabl y chosen from cycl opropyl
cycl opentyl and cycl ohexyl. When Rlerr] is (ferr]-Clerr] alkenyl, it i S -

preferably C2- @ﬁeﬁl ksaeybr nd rigd ol qgl amR,vighd -R.1-Psogeny! ankyal e Mben
the radical -OR C -C al koxy i @ preferdbly 10 10 1 6’25 a (Jerr]

-Clerr] al koxypgeﬁep'?‘bﬂ-w SQPQfMLWWmMMW pethyky eth¥iepropoxy. =
propyl, butyl, pentyl or hexyl : \J

When R1 and R2 s taken together, form a 05-07 cycloalkyl

10 ring, it is prefera‘bly cyclopentyl or cyclohexyl.

When 35 represents a 01-010 alkyl group unsubstituted or
substituted as defined above ? it is preferably a branched
or stra:.ght Cc -05 alkyl group, in part:.cular a methyl, '

: ethyl »y Propyl, butyl or pentyl group, susbstituted by

15 one, two or three subs\ta.tuents chosen from the group

- - L § -  §
cozﬁslsting of oxo -OR10 SR' 10, COOR 10° OCOR 10 and

-N 10, wherein each of the R'1 0 groups, being the same or ..
“R! ot
-0 _ : .
different is hydrogen or_c1—c 4 alkyl.

When RS represents a C3 7 cycioalkyl greup,_- optionally
20 substituted as defined above, it is preferably chosen .

from c&clopr.opyl, cyclopentyl and cyclohexyl. : e
When R5 is 02-C10 alkenyl, it is preferably 02-06 elkenyl,
in particular vinyl, 1-propenyl or allyl.

When the radical -OR10 is 01-06 alkoxy, it is preferably

25 a (LI -C 4 alkoxy group, in particular methoxy, ethoxy,

Propoxy or isopropoxy.



o= 4 Vhen t he radlcal.-SR[err] is Cerr]-Cerr] alkylthio, it is
praferably.a CJerr] -Jerr] alkylthio group, in particular nethylthio,
ethylthio, propylthio or i sopropyl thio.4Wen the radical -COR[err]is

-CQ(C[err]-Cerr]) alkyl group, it 5is preferably a -CO((err] -( f;

“al kyl groupin parWh@H'%heaQQEYbalpLSR'O”YE @r-QUtﬂl 1tWe) ipeigadilc
-OCOR [err] is a -o0coCferr]-Cerr])1Qkyl §robp, it is preferably a C

[err]-Cerr] alkapmyferybgyoapc rﬁépalkylthao greupxyinppapt beylary,

P G ety - of or BEthT iRy o pEBRE ni O SPPRT LEEF, 08 le&f@%ﬁﬁuﬁ erel)

al kyl group, in particular nethoxycarbonyl, ethoxicarbos propoxycar bonyl
or iso- propoxycaWb@hthGWWéﬁlRPérrPOR gpiéséntgo c | abrEk r growp k oy

' , It f 1 h t t
Gerti Lqerrp Cat 3?#8%}%325 °?¥<§1p JS%%EVW%? iR BREEREREEP Y O
‘When one or nore QEe EﬁEﬁ?laBﬂ BhERY1L s C[ERR] C ERR] alkyl, it is

preferably C ERR] yl, and nore preferably nethyl, 20 propyl

butyl, tert-butyl yy era%ﬁ{ggl éofti MesByL- -gf qu-§§£ alkyl g0 TR

15 2- dlnethylheptyl easﬂOOne of
is CJ ERR] - ERR] ahkyb pweferpbépeaabbyc ERREN G ERRY grkyp. ln partlcular
cul ar- pentyl. 25 Pref erably -0%. fer ed conpou gf t he

i nvention are theaGSﬁﬁﬁﬁnerBPlPBVHBFX’ éP§Vn°r valezyloxy.

o |
10  VWhen the radiczl -000R10 is a -coo(c1 "Cs) alkyl group,
it is preferably a -000(01—04) alkyl group; in particulaer
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl or iso-

propoxycarbonyl.

When RS represenfs a C1-C6 alkoxy group, it is prefetably

15 methoxy or ethoxy.

'\-r'u’,hen-R6 represents a C,=C¢ alkylthib group,it is
preferably methylthio or ethylthio,

When one or more of R7, R8'and Ry is C,-C,, alkyl, it
is preferably C,]--V1 2lkyl, and more preferably methyl,
20 propyl, butyl, teri-butyl, pentyl hnxyl, 1y1~-dimethyl-

heptyl or 1,2-dimethylheptyl.

Preferably, at least one of'R7, Rg and Ry is
C4-Cq2 alkyl, more preferably C5-Cqp alkyl, in parti-
cular pentyl. _

25 Preferably X is -0O-.
Preferred compounds of the invention are the compounds
of formula (I), wherein
X is -0- or - § =~;

~ R, is hydrogen, C_,-C

1 1€ alkyl or phenyl;



Xis -0-

* together,
is, i

Clern]k

" unsub

"-OR [err]
Rerr]

al koxy or

15 salts theC
conpounds of f

Cerr] -

or -

forma Cerr]-Cerr] cycloal

S -; Rl is hydrogen, JERR]-( ERR] alkyl ,or phenyl;

ndently, hydrogen or (err] C[err] alkyl; 5 Rerr] is
al kenyl or Cferr] -Clerr] alkyl, wherein the alkyl group is

rr

uted or substituted by one or two substituents chosen from oxo,

[ERR] is hydrogen or (J ERR] -({ ERR] R§¥| or RFERR] and Rerr] - t ak ewé

, -SRg e Yg;gg I ed] a each of
s in- dg'rr?]en ent | &ﬁorélr(%enlbr 1%’irr] 8érr alﬁ&f or %err] S

Clerr]-derr] 10 togethéval Mmﬂﬂ(%—]%)s:jnﬂdrﬂ!wlrﬁmgpto Clerr]-Cerr]

Cerr] -(err] alkylthiag;

Clerr] -Jerr] each) R l%andapﬁeﬁat Héhs indarendant o ¢
are hydrogen or C[err] Clerr] alkyl, and the pharnmaceutically acceptable
Mmkwlgreferred conpounds of the |nvent|on are the

f err err|] and err
R[]R}{%d]R[]

S

ring; each of Rerr] and R err]

BEQ&enoPrdi fferent,

@I wherein Xis -0- or. -S; errlhls hydr ogen or

1 Rgl 91 Copbion 20K cRYa: OF, Oy P UG REEI0TE1

ntly,

Viroen o ety o2 A 58 | RLARENEY) anbYSh SRRV O

a radi cal

chosen

10

15

20

25

roxy- propyl acet oxy-pro
supstltuents chosen from oxo, -OR* 10° ~-SR* 10° COOR10 .
Rl 0 . ] . -
- N: 1 and -OCOR® '10? wherein each of R'10 is in~ o/
R _ _
10 . _
dependently.hydrogen qr-c1—c4 alkyl.or R5 is 03—06
cycloalkyl; :
R6 is hydroxy, mercapto, c1-02 alkoxy or 01—02 alkylthio;
one of R7, Rs and Rg is C4-012 alkyl and the others,
which may be the same or differeat, are hydrogen or
Cl 012 alkyl,’aﬂd.the.pharmaceﬁtically acceptable
salts thereof. |
l¥ore preferred compounds of the invention arée the
compounds of formula (I), .
o/

wherein
X is -0- or -S-
R, is hydrogen or C,-C alky1°

1 176

each of R2, R3 and R4 is independently, hydrogen or

C1--C4 alkyl;

R5 is allyl, cyclopentyl, cyclohexyl or a radical
chosen from 2-hydroxy-propyl-, 2-acetoxy-propyl-,
2-propionyloxy-propyl-, 2-hydroxy-ethyl-, 2-ethoxy-

carbonyl-ethyl-, 2-hydroxy-2-methyl-propyl-, 2-

~hydroxy-1-methyl-ethyl-, 2-hydroxy-buty1—, 1-hydroxy-

-methyl-propyl-, 2-oxo-propyl-, 2-amino-propyl-,



25 ,Z;propionyloiy-propyl-; 2- hydr oxy- et hyl -, 2-ethoxy- carbonyl-ethyl-,
2- hydr oxy- 2-met hyl - propyl -, 2- -hydroxy-1 -methyl-ethyl-, 2-hydroxy-butyl-,

1 -hydroxy- -nmethyl-propyl-, 2-oxo-propyl-, Z.amnm no-propyl-, a
. 2-di net hyl am no-et hyl -, 2-nmet hyl am no-et hyl -, 2-nercapt o- propyl -, d@t)
3-car boxy-propyl -, 2-nethoxy- -ethyl- and 2-nmercapto-ethyl; Rerr] is '
hydroxy, mercapto, Cerr]-Clerr] alkoxy or Cferr]-Clerr] alkylthio; 5

one of Rlerr]Rerr] and Rlerr] is (Jerr] -err] al kyl and the others are

hydr ogen, and the phar rracgJ_HFcal fllﬁ 3|acc.eEF_aeqslhey]:s_-_e_a,l t2s~ntxehﬁ{§fafmir%§n%|1§f~?f

preferred conpounds of- th

2, 2-di met hyl - 5- hydr oxy- 7- (al'med e Rt yl9-4s EUky; - o _
' - hydr oxypropyl i m no) -4H%m%%%¥k%ﬂ(})§e zop'irjanér.' 2, ﬁxgopyl » 2-methoxy

2-di et hyl - 5- hydr oxy- 7- pertetihyl~ zZind @ imencaptapyetthyl ;

I m no)-4H 2, 3-di hydro enégﬁ r&@; 2, 2-di net -5-hydr2§¥-7- 1,1 ]

' _di met hyl heptyl ) - 4- R B0 FATGRRTS)s- AL 5- W PR Gprys it kybthio;
2, 2-di net hyl - 5- hydr oX¥mi tyl - 2ar reapio pyl_- :

i i no) - 4H- 2, 3- di ydro§§ﬁ25§§f%§ﬁ4Ré =nd 'R, 18 bs%go 3lkyl and the others

2, 2- di met hyl - 5- ner captawre7 hydrbglend - @24- ther phppmepghtically acceptable salts

I m no) - 4H 2, 3- di hydr obenzopyr an; :

5- hyqr oxy- 7- pent yi - 4- E®eX8@&roxypr opyl i i no) - 4H 2, 3- 20

- di hydr obenzopyran; 2, 2-di met hyl - 5- hydr oxy- 7-pentyl - 4-(2' - hydr oxypr opyl -

i m no)\.4H 2, 3- di hydr obenzot hi opyr an;

Examples of preferred compounds of the invention are:

2,2-dimethyl~-S-hydroxy-7-(1',2'~dimethylheptyl)-4-

10 ~(2'-hydroxypropylimino) -4H-2,3~-dihydrobenzopyran;
.2,2-dimethjl-s;hydfoxy-7;péntyl-4-(2!;ééetoxy—propyl-
imino )~4H-2,3-dihydrobenzopyran;
2,2-~dimethyl~5-hydroxy~7-(1*,1'~dimethylheptyl)-4~

- =(2'-hydroxypropylimino )-4H-2,3-dihydrobenzopyran;
L/‘ 15 2,2-dimethyl-5-hydroxy-7-pentyl—4~(2'—mercaptopropyl=
imino )-4H-2, 3-dihyarobenzopymn;

2,2~-dimethyl-5-mercapto~7-pentyl-4-(2'-hydroxypropyl-

L7

imino )-4H-2,3~-dihydrobenzopyran;
. _ 5—hydroxy-7—penty174-(2'-hydroxypropylimino)—4H-2,3—
| 20 ~dihydrobenzopyran; ' '
2,2-dimethyl-5-hydroxy-T-pentyl-4-(2*-hydroxypropyl~
imino )-4H-2,3-dihydrobenzothiopyran;
5-hydroxy—7—pentyl—4~(2'—hydroxypropylimino)-4H—2,3—
~dihydrobenzothiopyran;



5- hydr oxy- 7- pent yl - 4- (2' - hydr oxypr opyl i ni no) - 4H 2, 3- | TN
- di hydr obenzot hi opyr an; -7- 2,2-di net hyl - 5- hydroky 7- pentyl L¢§
(2di met hyl am noet hyl - i m no) - 4H—% 3- di hydr obenzot hi opyr an; and

met hy- 5- hydr oxy- 7- pentyl - 4<al | yl i m no- 4H 2, 3- -dlhydrobenzothlopyran
and the pharnmaceutically acceptable salts thereof Particularly
pt efef.red conpounds of the invention are: 2,

2-di met hyl - 5- hydr oxy- 7- Pentyl 4-( 2 hydroxypropyl imno )- 4H—2
3 di hydr obenzopyran; (2 'R)-2 , 2-dinethyl dr oxy- 7-pentyl -
' - hydroxy- QQ@mgam hx$-54h¥¢¥°¥¥ +nantxinﬁxi§*émm t@mﬂoglnesyhzl-

?4fﬂgﬁéh§: %3 éé-7- Ig&éF’éﬁP-HédroxéﬁFfro i m no)

acceptable salts

thereof. T QHBEH&@% Sa. roce
conpri si ngrére’ez;ctl ng corrpoqc}h?bgf1 .4-5) bf ?P{’err] ergl_% ;< RI[Oerr] :SS
Rlerr], R ewgihydretvdndd thidpy ey r] . R[err] Rlerr] and Rlerr] are as

def i fed above—ur—a-salt thereof, .with aﬁ'aﬁ1fe of _fornul a~20 - (TT1):
[err? (|||)84§K§Q§npharmaceutzcally acceptable salts thereof.

Particularly preferred compounds of the invention are: s

2, 2-dimethyl-5-hydroxy-T-pentyl-4-(2'~-hydroxypropyl- .
imino)~4H-2, 3-dihydrobenzopyrsn; . W,
(2'R);z,2-dime£hy¢—5;hydroxy47-pentyl-4-(2'-hydroxy-
propylimino) ~4HA2,3-dihydrobenzopyran;and'
(2'8)-2,2-dimethyl-5-hydroxy-7-pentyl-4-(2'~hydroxy-
, _propylimino) ~4H-2, 3-d1hydrobenzopyranL

- p— — . o -

and the pharmaceutlcally acceptable salts thereof..

10

Thé compounds of fozmmla (I) can. be obtained by a
15 process comprising reacting a compound of formula (IIY

/

R_1
“Ro ) (1T) -
~R3 Y
Ry
wherein .
x, R.I, Rzg RB’ . 4" Rs, R?, RB ma Rg are as dEfined
- above, .or a salt thereof,with an amine of formula ~
20 (zII)
H,N-R (1II)
wherein

Rs is as defined above, or a salt thereof; and, if



"Rerr] is as defined above, or a salt.thereof; and, if -8- desired,
copgvwerting a conpound of formula (1) into another conpound of formula (I)
ard/or, if desired, *converting a conpound of fornula (1) into a pharnyg
ceutically acceptable salt thereof andlgt, if desired, 5 converting# sa\lt
inta a free conpound and/or, if desired, separating a m xture of iqqiey,
into the single isoners. The reaction of a conpound of formula (I1) “a
salt thereof with an amine of forrmula (I1l) or a salt thereof 10 is,
preferably, carried out in the presence of a base, for exanple,
triethylamne, sqdium.carbonate, .or diaza- bicgycloyndecene, preferably-
triethyl am ne i n985+5°8aniCONYSF¥ine EhSQB‘RP“Fgr ofx Hﬂnléiaf KEBn ante- 6

al i phati ¢ al coholanofhehrecalipbuiBl N3rolrom2hh 'anarogf 1kr aebg?earom“c
hydr ocarbon, preferably benZene or toluene, or fromethdrs, preferably _
di oxane, or fromcenverttdng pr sbopabhnd afeformuiel éI)ainiot enphanmare

rangi ng between about 250C and the.cefl ux. t erature_of the_sql vent _used,
preferably bet V\egﬁ"%ﬂ'& YoBECsREebSe iﬂéﬁt %ggé'ﬁe, ?oni2°8P wft A8ELTed,

distillati on'gf 2ehveRtihg 4 QENtCihRe Wakeke! abmpdutl! bAd bhe pgact | on,
With or wthotit the presence of a dehydrating agent, for exanple, sodium
sul phate or nmagndesdmedyl peparatingmel mixttaresbfvispomershintowthbosinghe
presence of a ca&gk&z&h for ' '

- The reaction of a compdund.of formula (II) or a salt
thereof with an amine of formula (III) or a salt thereof

10 is, preferably, carried out in the presence of a base,
fof example,'triethylamine, sodium carbonate, or diaza-
bic ycloundecene, preferably tfiethylamine, in an

-C_.

. - 176
aliphetic alcohol, preferably methanol or ethanol, or

organic solvent chosen, for'examplé, from a C
15 from an aromatic hydrocarbon, preferably benzene or
toluene, or from ethefs, preferably dioxane, or from
"nitriles, preferably acetonitrile, at a temperature
ranging between about 25°C and the reflux temperature
of the solvent used, preferably between about T0°C and
20 . about 120°C, with or without distillation of so¢lvent to

remove the water formed during the reaction, with or

§

without the presence of a dehydrating agent, for example,
sodium sulphate or magnesium sulphate, or molecular
- sieves, with or without the presence of a catalyst, for
25 example, TiCl4 or ZnCl2 or others, for example, those
-reported by I. Moretti and G. Torre, in Synthesis,

1970, page 141, for these kindsof reactions.



25 exanple, Tid4 or Znd 2 or others, for exanple, -those reported by I. \\
Moretti and G Torre, in Synthesis, 1970, page 141, for these ki ndsof b
. Teactions, A compound of fornula (lJe-may be converted,  as stated above,

into a r compound of formula (I) by known met hods. For exarrpl e, afree
_hydroxwthl ol group nay be etherified by reaction with a suitable alkyl
hal i de n the presence of a base such as NaOH, KOH, NaJerr]CJerr],

KlerrJ]C err], NaH, NaNH err], sodi um nmethoxi de or sodi um et hoxide in a
sol vent selected fromthge gr oup COI’ISI Irhlng, for exanple, of methanol,
et hanol , di oxaife CORRA maydbe converted, as stated

hexamet hyI phos R I | of ur wat heir m xtures
at a tenperature rangi 2{g§°g era %@P ggog? F’r?g &?E éﬁ‘@
150[ err] C. Fur tdethodsyl P @tdﬂﬁzné;beéi élé o ?sssa?lpoiraagh slcg%\gg ted into

a free hydroxy group, for exanple y treatne h pyridine ochl ori de
or with a strofgVabed eddsrified bBreactionowithta auitabieaalﬂy&unhlaae

Al C 3 or BBL3 th_an al kal i | t of athlol erified carbox
group rmay b cgﬁ\/gﬂt&eareﬁ@a‘ ce P&B@'g’ﬁ% Mydﬁéﬂys}vﬁz é e
hydrol ysis, usiveg, NaNHS)2Headums HEtHEAa my 0 a '
sol vent such as vvater o?);a | oner ali phatlcé)g(?%(i%d an%foperafl%é ét a
t enper at ure r asgiMgntr 6|eﬂ.tetceberd)(ﬁndnerqim growp t comsbDetiAg)[ €61 GkalmbBegane
reacti on may bg als% carile g bg/treatrrent with_[T1thium -
f hano Xane, acetone, dlmethylforma- ()
mide, hexa.methylphosphorotnam.de, tetrahydrofuran,
10 water and their m:r.x_tures at a temperature ranging

preferably between about 0°C and about 150°C. Further-

more an etherified hydroxy group may be converted into

a free hydroxy group, for example, by treatment with

pyridine hydrochlonde or w:.th a strong ac:Ld such as

or BBr

’ 15 HBr or HI, or with 2 Lewis ac:.d such as Al1C1 3 -

or with an ‘alkaline salt of a thiol.

3

An esterified carboxy group may be converted into a
free car‘boxy group by hydrolysis, e.g. basic hydrolysis, \'J
using, for example, sodium or potassium hydroxide, in
20 2 solvent such as water or a lower al.:i:phatic alcohol,
- and operating at a temperature ranging from the room :
temperature to about 150°C; the same reaction may be
also carried out e.g. by treatment with lithium
bromide in dimethylformamide at a temperature higher
25 than S0°C,

An unesterified carboxy group may be converted into



~ brom.de in di rrethylforrram -de at a tenperature higher 25 than 50[err]C. An
unésterified carboxy group may be converted into -10- an esterified
. car boxy group by conventional nethods, f exanpl e, .byreacting a salt,.e.g.

an alkali netal salt, of the acid with a suitable al kyl halide in Zih__.in_n.rt
- solvent, such as acetone di oxane, dinethyl- 5 formani de or X/

i hexanet hyl phosphorotriam de at a tenpe- rature ranging from Jerr]

- about 100[err]C. Alternatively said esterification may effected a) by
converting the carboxylic acid into the correspondi ng hal ocar bonyl,

f bl hli
preferably chlor ggapbeayh £18ar cudoks: é%hbluép f«a&ﬁ% Onyafoz%]lr O“@st

desired aci dhalide, for exanple oxalyl
. PCl[err], PCl[er fproexmperbyxealcthhag ienseht, shgenen dllsallvanesal orin an

S t - ' t h t ol I di
di'chl or oet hane. RBthyl ORothA| BRAGCToER B ARSI AL halide Th s at ur e
. rangi ng preferabk eHoggﬁ?gﬂg OB Eh] F tg&l}% e&%ﬁ{%he %wn b)

reacting the resu tlng ony derlvatlv e al coho
of fornmula Rger fbma.ﬁ-ﬁe\/\brrhenaﬁ[eth[y]l.pholsph’bﬁﬁ:rdmrﬁ et Ja $édiyé-group,
i'n an inert solvent such as_benzene, toluené, xylene, 20 dioxane,

di chl or oet hane, FRbWyE cRenghrgr £8emoP Cettion 2ot JAA%h, at tenperatures
varyi ng between about O[err] C and about 120[err]C, preferably in the
presence of a Alternatively said esterification may effected a) by

¥“ converting the carboxylic acid into the corresponding
halocarbmyl, preferably chlorocarbonyl, derivaiive, by
10 reaction, e.g., with the desired acid halide, for example
oxalyl chloride, thlonyl chlorlde, PCl3, PCl5 or POCl3
either in the absence of solvents,orin.an inert or-
ganic solvent such as benzene, toluene, xylene, dioxane,
. dichloroethane, methylene chlorids or tetrahydrofuran,
15 qax a tempergture ranging'breferably from about 0°C to
about 120°C; and then b) reacting the resulting halo-
carbonyl derivative with the suitable alcohol of
s . - formula R1°-OH, wherein R1O is a 01-06 alkyl group,
in an inert solvent such as benzene, toluene, Xylene,
20 dioxéne, dichloroethane, methylene chloride or teira-
hydrofuran, at Vemperatures varying between about
09C and about 120°C, preferably in the presence of a

base, such as, trzethylamlne or d1ethylam1ne.'

A free hydroxy group meay be esterified, thus obtalnlng

25 a —OCOR10 group, wherein R10 is as defined above,

according to lmown methods . For example a free hydroxy



base, such as, triethylamne or diethylamne. A free hyd,,roxyvér,oup may be -. S~

esterifi thus obtaining 25 a -OCOR[err] group, wherein R[err] is as g
‘def i ned ve, according to known metHdds . For exanpl e a free hydroxy
group converted into an al kanoyl oxy group by treatnent with a
sui t abl ylating agent, e.g., a reactive derivative of a suitable

saturated al i phatic carboxylic acid, such as an anhydride or an halide, 5
preferably the chloride, thereof and in the presence of .a basic agent, .

preferably angengnnhsybBeeconvertad RRtdige The él?%ﬁ“r‘%ﬁ% )1;58'?“%6” ried

out at a tenperature ranging from about room tenper 000C. 10
A free hydr o8y direstmentbwithi di sedteblicha o Nlgen B! exF.grQUp by a
or

sui t abl e oxi di zi agept, .such as for exanple pyridine-CrJerr

pyri di ne-chl 5?%@%‘6%&&%‘%?3%&?1&93%%m@lamn@tﬁdeuliphaﬁbve. .
functional graHy ; p cred_w i.l.aple protecting reagents,
whi ch may be renpv la?f%%??heégégcégoﬁwbm%a%eﬁfgo?}m%ﬁeare

avai | abl e5f r preflerabikyritiee thlerffe] cthéred s Mndpli o1 Spkibhggtion of a

compound of fqr- ngula (1) as well the conversion of a salt™into the 20 free
conpound and%th& hasdatagents Braferabdyorni organdics bade, tsechi agl e

somers may B 686t Il PHesOPY SR hEP be™Ra19%4 out at a
temperature ranging from about room temperature to \J
about 100°C,

10 A free hydroxy group may be oxidized to the correspond-
ing oxo group by a suitable oxidizing agent, suc¢h as
for example pyridine-Cr03 or pyridine-chloro chromate
or manganese dioxide,

- When required, reactive - functional groups may be
15 protected with sui'i:ablé protecting reagents, which
may be removed after the reaction by known methods,

which are available from the chemical literature.

Also the optional salification of a compound of for-
mila (I) as well the conversion of a salt into the

20 free compound and the separation of a mixture of iso-
mers into the single isomers may be carried out by

conventional methods, o _ : .

For example the separation of a mixture of optical
isomers into the individual isomers may be carried

25 out by salification with an optically active acid and sub-



For exanple the separation of a m xture of optical isoners into the
i ndi vi dual isomers may be carried 25 gut by salification with an optif
active vid and sub-: -12- sequent riZct i onal crystallization or by
esterificaticon wWith an optically active acid derivative and separation of

he di i . JThus, . the i f a ni i . S0- 5
o1 sy be cARARER e B b ORRh BFE e R T ARt ST CPY < PRARFRRRA I by
separation O“jﬁ_ '8 {¥E2f1¥ggéﬂ?¥a-é£@a 99§v8faﬁﬁr@%g?i£ﬂﬂon

wherein X is may e prepare or exanple, by reacting a npound of

10 formula (loY) the didstdrescisombes.], Rerr] Rerr] and Rerr] are as
defi ned above or a salt thereof, with a conpound of formula (V) R RC

15 ' Thus, the separation of a mixture of(gpkofierdcHi@so-0

5 mers may be carried out, for example, by fractional

erystallization or by separation on column chromato-
graphy..
The compounds of formula (II), wherein X is ~0-, may

be prepared, for example, by reacting a compound of
e 10 formula (IV) |

N
(V)
R
wherein .
&// RB’ 37, RB and Rg are as defined above or a salt

thereof, with a compound of formuls (V) .

- o ) R R. .
L I o v)
T-—-R3 _ : .
c
/ \



wherekm\Rlerr], Rerr] and Rlerr] are as defined above, ,or a reactlve :
deri@&hereof so obtaining a compq gﬂ of formul a (II) wher ei n R[err]*q/
Rl

‘R erk] err], Rerr], Rerr] err] are as 5 deflned above, X

is.-0="and Rerr] is hydrogen A reactlve derivative of a corrpound of '

‘formula (V) is for exanple, an acyl halide, an anhydride, a m xed

anhydride, an azide, a reactive ester. A reactive ester may be, for

exanpl e, a p-nghéxeiyenyl ester, a 2,4-di- 10 nitrophenyl ester, a

pent achl or ophenyl ester a N- -hydr oxysucci ni m de ester or a

N- hydr oxypht haly m % ane asadefinedetaboare 4 cxogpaeactivé or nul a
and

I or a sal eof co o d.of, fornmula ( or_a_ 15 reactive
((jeYi) vat e there‘iﬁ W‘Pﬁﬁﬁ b@%ﬁ??feds@a? g?"'P&F‘I&)\ﬂ rﬁ?%?)ﬁ%?fﬁl Rhddm®ekafor this

ki nd of reacti ﬁsengﬁ& @B[a a]hd Y &éavm s acid
1 rr

cat al yst, e.g. oron tr| u 16e theBgte Sn thout™ a sol vent

or in a sojver@efimed abuve, X isckdsecamdr R disehiydrogielngr or carbon
di sul phide or nitro- benzene, at a tenperatt@re ranging from about 300C to

Chr omanonce, | U TSHs BN de £Evi P10 0B AUERMESRALRY it o (Y §0T L 077
25 The conpoyyifoaf &xunple, (ah)acybehalnd¥, an Bnhydrdides, imived by

“foll ow ng anal ogous processes known in the I|terature for exarrpl e by -
cycl odehydr at jappydiride, an azide, a reactive ester. A reactive ester =

may be, for example, a p-nitrophenyl ester, a 2,4-di- bl
10 nitrophenyl ester, a pen'hachlorophenyl ester, a2 N-
-hydroxysuccinimide ester or a N-hydroxyphthalimide

ester,

The reaction between a compound of formula (IV), or a
salt thereof, and a compound of formula (V), or a
' 15'- reactive derivate :thereo'f, may be carried out by
- following kmown procedures for this kind of reaction,
for example, in the presence of an acid or a Lewis
acid catalyst, e.g. boron trifluoride etherate, or
A1c13 ’
20 chosen from diethyl ether or carbon disulphide or nitro-

without a solvent or in a solvent, preferably 4

benzene, at a temperat.ure ranging from about 30°C to

«

about 180°9C; or according to the procedures reported
in "Chromenes, Chromanones, Chromones", G.P. Ellis ed,

Wiley Interscience, New York 1977.

25 The compounds of formula (II), wherein X is -S-, may
be obtained by following analogous processes known in

the literature, for example by cyclodehydration of



a conmpound of formula (VI) [err] wherein Rerr], Rerr], Rerr], Rerr],

R 6], Rlerr] 'and Rerr] are as.defined 5 above, or a reactive '
derivative thereof. A reactive derivatiyg of a conpound of formula (V) may
be for exanple an acyl chloride, an-anhydride, a m xed anhydride or ;yfy
reactive ester. The cycl odehydration of a conpound of formula (VI) & my
be carried out, for exanple, by treatnent with a strong mneral acid, e.qg.
wi th concentrated sul phuric acid, preferably at tenperatures between

25[ err] C and .60[sredoaumdvidh Poameska of VP! yphosphoric acid, or with
hydrogen fluoride, or in the presence of Lewis acids, such as 15 BF[err]
AlCl[err], SnC[err] without a_solvent or in a solvent, e.g., diethyl

et her, methyl ene chloride, or ﬁgtrobenzene. Furt hernore the conpounds of

- fornula (11),wherein )(Ri -S- \ay b% prepg®ad according to other
procedures reported in theNy T ef xanpl e by cycl oaddition 20 onto
a o- net hyl enet hi oqui none, o as thdse~dwven by J. W eller in
"Advances in Heterocyclic CRg gy’ vol). 18§ Academ c Press, W
York, 1975. |f desired Rﬁ.co Dgdnd of mul'@ (I1) or a salt
- r_ HOOC™ 'R,

6
(i | wherein

Rf' Rz, R3, R4, R6’ R7,-R8 and Rg are as defined

5 above, or a reactive derivative thereof,
A reactive derivative of a compound of formula_(VI)
may be for example an aéyl_chloride, an anhydride, a

mixed anhydride or reactive ester.

" -The cyclodehydration of a bompoﬁﬁd of formula (VI)
10 may be carried out, for example, by treatment with 2
' ' sfrohg mineral acid,.e;g; with concentrated sulphuric
acid, preferably at temperatures between 25°C and 60°C |
— or with excess of polyphosphoric acid, or with hydrogen .
fluoride, or in the presence of Lewis acids, such as
15 BF,, AlCl,, Sall,

e.2., diethyl ether, methylene chloride, or nitrobenzene.

witliout a solvent or in a solvent,

s Furthermore the compounds of formula (II), wherein X is
-S-, may be prepared .according to other procedures
reported in the literature, for example by cycloaddition

20 onto a o-methylenethioquinone, or such as those given



thereoignay be converted into another conpound of 5- fornula (1), or a -
salt of . For exanple;, conmpound of formula (I1), wherein R is . e
'hydroégggiay be converted into anot hetSconpound of formul-a (11),wherein R4
is Cl al kyl, by follow ng an al kyl ati on process. The al kylation of a
conpound 10 of formula (11) may be carried out, for exanple, by reaction
‘'wth NaH or NaNH err] in dry di oxane, or dinethyl- formam de, or toluene,

and al kyl ati n%khe obt ai ned anion with an al kyl sul phate. A -conmpound of
formula (I1) rbie FBchrekleroin "Adyant®es ha HeberdeyiclicoChemibbry!

d of f I ERR ERR] | k
e Ve Ao B e b 0 L 50 070

reaction with an alkyl iodide in dry acetone in the presence of excess
sodi um car bondife desired r comt comp@@ndwofhfermaley |( ID)ick ansalt! ver oxide
Furt hernore a conpound of

i n di methyl - man gde at roomte t
fornula (I I) t&aﬁéﬁﬂﬁ ”F&tF\hﬁ ?%‘%gﬁfﬁ& gﬁ%? pROt&eF qmPowRS afot her

d z , by foll 6 25
.E(r)lgpv\n?unrret ods %o or exa47p eélzglc%r HSPﬁeFEEfg:gggdurg 01(‘) HOWWr;?f ers, U

Kraatz, F. Kort es s 1971, age 43, The_qonpounds of f rrrula
(111 ),Z (1V), % gﬂéng& ! a compound of¥ormila IIC) r;Bmeurc-un 4 s
hydrogen may be converted into another compound of

formula (II), wherein R, is C,-C. alkyl, by following s
an alkylation process. The alkylation of a compound
10 of formula (IT) may be carried out, for example, by
reaction with NaH or_Nal‘lI-I2
formamide, or toluene, and alkylating the obtained anion

with an alkyl sulphate.

in dry dioxane, or dimethyl-

A compound of formula (II) wherein R6 is hydroxy may.
15 be converted into another compound of formula (II)
wherein R6 isac -06 a_.l_koxy group by alkylation, for

1
example, with alkyl sulfates or halides, e.g. by
reaction with an alkyl iodide in dry acetone in the -

presence of excess sodium carbonate, or by reaction.
20 with an alkyl-iodide and silver oxide in dimethyl-

formamide at room temperature.

Furthermore a compound of formula (II), wherein R6 is.
hydroxy may be converted into another compound of
formula {(II) wherein R6 |
25 known methods, for example, according to the procedure
of H. Wolfers, U. Kraatz, F. Korte, Synthesis, 1971,

is a -SH group, by following



ei ther are conpounds reported in the literature, or may be prepared
acserding to known nethods. 5 The conpounds of the invention arg«active
on"the central nervous system (CNS), in particular as central n s
system depressants, i.e. as sedative, aggd convul sive agents, m
tranquilizers, and as sl eep-inducing agents. The activity on the

of “the conpounds of the invention was eval uated, for exanple, in the
experinmental franmework of the behavioural assessnment by the Irwin's

- technique [Irwin, S., Psychopharmacologia (Berl.), 13, 222, 1968]. In this
.. test, the conpoum@geom3Lhe i nvention,. 15 for exanple

2, 2-di met hyl - 5- hydr oxy- 7- pentyl - 4- (2" -

: -hydroxypropyl i m e Wshw%w

" (2'R) -2, 2-di.net hyl -5-hydroxy-7-pentyl -4 (2:i hydroxy prod&llmr&%ILH+2
3-di hydrobenzopylea-rthpﬂbm tconripe ungisy mam&amedammm _
~particular as 20 sedative agents an tran uilizers, and in
“induci ng hypnosi §&¢ & ' eﬁFEg &%& thodseed with ora

doses rangi ng fr @Re ?UHE ﬂyﬁﬂﬁf §B9¥§9 hti ng
refl ex, V\nth%ut cont enpdrary depre55| on rruscl e-1one, ‘*Zs‘% éfecg)ry 25

frequency, rectalcentmadr alermveuEdyetent (ONS sS4 irticaiiae rgf | exes.
The conpounds of th vention, for exanple the above-nentioned
2, 2- di met hyl - 5- h§ﬁ¥§§§ﬂqqﬁgﬁgga system depressants, i.e. as sedative,

anticonvulsive agents, minor tranqulllzers, and

10

as sleep-inducihg agents. The activity on the CNS
10  of the compounds of the invention was evaluated, for
example, in the experimental framework of the .
behavioural assessment by the Irwin's technique
[Irwin, S,, Psychophérmacologia (Berl.), 13, 222,
_ 196§7. In this test, the-compdunds of the invention, .
15  for example 2,2-dimethyl-5-hydroxy~T-pentylede(2'=
.hydroxypropylimino)-4H-2,3-dihydrobenzopyran and
(2'R)=2,2-dimethyl-5-hydroxy-7-pentyl-4-(2'=hydroxy-
propylimino )=4H-2,3-dihydrobenzopyran proved to be
very activg as CNS depressants, in particular as
20 sedative agents and as minor tranquilizers, and in
inducing hypnosis e.g. in mice and rats. .The animals,
treated with oral doses ranging from S to 100 mg/kg
- ~ body weight, showed loss of righting reflex, without
contemporary depression of muscle-tone, respiratory
25 frequency, rectal temperature and of other less indi-

cative reflexes.



-4-(2 ' -hydroxypropylimno )-4H 2, 3-di hydrobenzopyran apd (2, .

'R) - 2,7, t
“hydr dxypr opyl

Spi ege
i ncreased the
Sleep time (R

hyl - 5- hydr oxy- 7- pentyl -4-(2'- 5

ra

i m no)-4H 2, 3-di hydr obenzppyran, were also, "orally tested ta
eval ugt’e fheir effects on the sl eep-waking cycle of the rat [Loew, D.M. and

. R, Arzneim-Forsch. (Drug Res.) 26 (6): 1032, 1977] and they

duration of slow 10 wave sleep, but |eaving the Paradoxi cal
EM sl eep) unaffected. The anticonvul sive activity of the

conmpounds of tge | fy¥BPbLARS gfgrﬁéaég%ié%mﬁ-sf%dé%iépeghgl-4- -(2

' - hydr oxypropylimno )-4H 2,

enzopyr'an

(2'R) -2, 2-di mﬁgﬂe-ﬁmb&ﬂion;d?2penﬁihteétﬂyl-‘j-hydrox'y-7-pentyl-

- hydr oxypr opy
m ce by the i
Pentyl enetetr.
dose of the c
conpounds $f

in therapy: Nine hours food deprive

-4H- 2, 3-di hydr obe pyran, was eval uated for ‘exanple i

=
r#éqfé?1#N6¥°§Eht9pxﬁé@é;é§aﬁﬂraw&hﬁihyﬁmmbﬂazopvranres.

n

Bl (208 20T o heb Rt 38 B MLES o LR 20 fhpoqral screening

lﬂﬁfd&?ﬁ%ﬁi’liﬁiﬁsg'l-hgi-@&-di &HYnidsyraa) Peraafely used

mce and rats were 25 "treated orally

with single adlisto,stozally otestedetoi eyaluahesheithest fectedoand normal |y
atiye acute joxicity:(L - was ;asagessed on the sevent h .day
it Lot vakipeoareln gondha Tah giaen, D.X. nd®

fed. The orie
after the tre

10

15

20

25

- Spiegel, R., Arzneim,-Forsch, (Drug Res.) 26 (6):

1032, 1976/ and they increased the duration of slow
wave sleep, but leaving the Paradoxical Sleep time
(REM sleep) unaffected.

The anticonvulsive activity of the compounds of the
invention, e.g. 2,2-dimethyl-S-hydroxy-7-pentyl-4-~
-(2'~hydroxypropylimino )~-4H-2,3-dihydrobenzopyran
and (2'R)-2,2-dimethyl-5-hydroxy-T-pentyl—-4~(2'~
-hydrﬁxypropylimino)—4H-2,3-dihydrobenzopyran, was
evaluated for example in mice by the inhibition of
pentylenetetrazole-induced maximal seizures.
Pentylenetetrazole was administered 30 minutes after

the oral screening dose of the compounds at the i.p.
dose of 130 mg/kg.

The toxicity of the compounds of the invention is
negligible, therefore they can be safely used in
therapy. Nine hours food deprived mice and rats were
treated orally with single adminiétratibn of increasing

O

-
2

L

(L)



t han 600 ng/-kg, 5 The, conpounds of the I nvention can be adn1n|stered in a
vanety of . dosage forns e.g. orally, in the formof tablets, capsy

sugar or film coated tablets l'iquid gglutlons or suspensions, re
the form of suppositories, parenteraFTy, e.g. intranuscularly, 10

I ntravenous injection or infusion. The dosage depends on the age, weight,

conditions of the patient and administration route;

adopted for oral administration to adult humans ranges from about 5 to .

about 100 ng pro dose
phar maceuti cal
association wt

conpounds of the invention are us

from1l to 5 15 tines daily. The invention includes

for exanpl e the dosage

ARG U 'O T BAREIR e, e B o

carrier or dlluaawte e A (EDeL il £65BOSLAT BASTRRN ¥V, iy

y prepared follow ng conventional

met hods and areaﬁ&#rnkbwemmfatmentﬂandmiresmﬂteéLlynsgenawhégfmmahenw

t he soI or, for may contain, together 25 with the active
en”00. na/¥a

*0se, dextrosé saccharose, cellul ose, corn

pot at o starch; lubricants, e.g. silica, tale, stearic acid,

ragnesi um or 5camheummanﬂae ot:s\rmear:.rpmybzml can ‘geyadxnsmlatm;reﬂg agents,

exanpl e,
conpound, d|Iue
starch or
e.g. starches,
.10
- 15
Nz

20

25

arablcv%riéty of dosage forms, e.g. orally, in the

form of tablets, capsules, sugar or film coated tablets, .

liquid solutions or suspensions, rectally, in the form
of suppositories, parenterally, e.g. intramuscularly,
or by intravenous injection or infusion, The dosage
depends on the age, weight, conditions of the patient

and administration route; for example the dosage

adopted for oral administration $0 adult humans ranges

from about 5 to about 100 mg pro dose, from 1 t0 5 .

times daily.

The invention includes pharmaceutical compositions
comprising a compound of the invention in association
with a pharmaceutically acceptable excipient (which

can be a carrier or diluent)..

The parmaceutical compositions containing the compounds.
of the invention are usually prepared following
conventional methods and are administered in a pharma-

" ceutically suitable form.

For example, the solid oral forms may contain, together
with the active compound, diluents, e.g., lactose,

dextrose, saccharose, cellulose, corn starch or potato



gelatin, nethylcellulose, carboxymethylcellulose or -5 pol yV| nyI . .
pyrroli o6 e\ di saggregati ngagents, e.g. starch, alginic acid, al gi nat es OL/‘

-sodi um gTan¢h gl ycol ate; effervesci n? §1 xtures; dyestuffs: sweeteners;
wetti ng\&ggnts, such as |ecithin, § orbates, | auryl - sul phat es; and, in
general , non-toxic and phar maco- 10 | ogically inactive substances used in

pharmaceutical fornulations. Said pharnaceutical preparations nay be

manuf actured in known nanner, for exanple, by neans of mi Xing, granulating,
tabletting, sugar-coating, or filmcoating processes. 15 The liquid

di spersi ons f oft GFﬁhanrhﬁ%ﬁ'P@P‘P&ﬁvorﬁorﬂa-y icay wgtepsptemmisi @sddand

saconar ose. i tREGREBERR, 2T ket SIV Bl e %ﬁéiﬁtﬁ%ﬁ%ﬁ?iﬁ’iﬁ Y
syrup to be adglf‘éélg‘eﬁlﬁalhge@tggﬁ@d cEpaé %a?r&?% fl g %‘b&caguﬁ@”' ers

only products not mnet abol'i zab gl-ucose, or e i e’y small
amount to gl ucasba:bin; meahn]leeia.uﬂ.lotscd, cErborympetisy boelandoskeoenul si ons
may contain as rr for eigggneo a .natural um agar sodi um 25

a

al gi nate, {Sect® B?ﬁ}l B¥FTR easenagatl endse, e€.pol yvinyl

ceche The s ﬁ%%ﬂﬁ%?él?&#@%%%%? Hm, REEEER ol 1)

glycolate; effervescing mixtures; dyestuffs; sweeteners;

wetting age'nts, such as lecithin, polysorb'ates, lauryl- "

sulphates; and, in general, non-toxic and pharmaco-

10 logically inactive substances used in pharmaceutical
formulations., Said pharmaceutical preparations may be
manufactured in kmown mamner, for example, by means
of mixing, granulating, tablettlng, sugar-coating, or
f:.lm-coat:.ng processes.

15 The 11qu1d dispersions for oral adm.mstra‘l::.on may be
e.g. syrups, emulsions and suspensions. The syrups

.may contain as carriers for example, saccharose or

saccharose with glycerine azid/or mannitol and/or ~

sorbitol; in particular a2 syrup to be administered
20 to diabetic patients can contain as carriers only
products not metabolizable to glucose, or metabolizable-

in very smail amount to glucose, for example sorbitol.

The suspensions and the emulsions may contain as

carrier, for exa.mple, a natural gum, agar, sodium
25 alginate, pectin, methylcellulose, carboxymethyl-

cellulose, or polyvinyl alcohol., The suspensions or

solutions for intramuscular injections may contain,



acgeptable carrler e.g. sterile water, olive oil, ethyl oleate, glycols,
e. §«+ propyl ene egcoI and if desired, a suitable ampunt of |idocaine,
hydro- 5 chl ori de. The sol utions for I Nt2@Gvenous i njections or inf N
may contain as carrier, for exanple, sterile water or preferably
be in the formof sterile, aqueous, isotonic saline solutions. 10
suppositorires may contain together with the active conpounda
pharmaceutically acceptable carrier, e.g. cocoa-butter, polyethylene

gl ycol, a pol yoxyeigesthere wittbian detive 4 @&E&%Sﬂﬁéﬁﬁ&é@ht%a‘]ﬂ?th'”
The follomnng exanples illustrate but do not Timt’15 I nvention

EXAMPLE 1 A sol uﬁc@ﬁp@abgeg carrder diewghyst Erilerwayes; pekiye- 0il,
g of 1l-anjno- -2-propanol_ in 50 m

-4H 2, 3-di hydr ob - 4- one ;and _of

of et hanol was r?fa' if@’%ﬁr'sglg(?ﬂ’ﬁve QB PRONELCRE aBdY8Pda ARdvacuo,
the residue takegpuge Walpely t

further extracted vmat \ﬁh’g?ﬁyl ra'ac(‘a'tta'g'(ta'tﬁ{he dggﬁ ac s %@ﬁ%&ﬂggogiggsepeat edly

“washed wi th whit echldride,w th anhydrous Na[err] SJerr] filtered and

evaporated, 25 the residue taken up with ether, cooled at -5[err]C the

crystallized progue! sbibteoad, be~ | f5

2, 2-di net hyI 5- hydr oxy- 7- pent yl - ?'Z" (fjnggzﬁ)rlo%@?c-hons or infusions
may contain as carrier, for example, sterile water

@ or preferably they may be in the form of sterile,
o ' aqueous, isotonic saline solutions.
10 The suppositéries ma.y coﬁtain,together with the active
compound, 2 pharmaceutically acceptable carrier, e.g.
‘cocoa~butter, polyethylene glycol, a polyoz;yethylene

sorbltan fatty acid ester surfactant or leclthln.

The f_-ollom.ng examples. illustrate but .do not lq.mt

15 the invention. .

EXAMPLE 1

W | A solution of § g of 2,2-dimethyl-5-hydro:¢-7—pentyl—
' -4H-2,3-dihydrobenzopyran-4—one and of 4 g of 1-amino-
-2-propanol in _50 ml of ethanol was refluxed 20 hrs,
20 The solvent was evaporated in vacuo, the residue
taken up with water and e_'bhyl acetate, the aquéous
layer further extracted with ethyl acetate, fhe
extracts combined and .repe_atedly washed with water,
dried with anhydrous I*l’a.2SO'4
25 the residue taken up with ether, cooled at -5°C, the

filtered and evaporated,



I m no) - 4H- 2, 3-di hydr obenzopyran, as a ye||OM/SO|Id mp. 90- 92[erT]C A -

1/-1 as

op of 0.4 g of the product

ent.

The foll ow ng conmpounds as pure enantioners and 10 as a

racem c m xture thereof were anal ogously pre- pared:
2, 2-di net hyl - 5-
, 3-di hydr obenz

hydr oxy-7-pentyl - 4-(2' - hydroxy-1'- nethyl -ethylin no)-4H 2

%E?I&%oxy_ -peﬁr@ﬁ A%J'G"h %15 ybu?yg:we 3.1 g of

2 2-di net hyl -
i i no) - 4H- 2, 3 @i, 2ydii mlet MG -3y A0 Ky ?ﬂ?@ﬂﬂ L4L(RC€ nFdr ro 1-
2- di net hyl - - 4- - hydr i%opyf |m?no°xi'p i

3- dlhydrobenzo
2' -di net hyl hep
, 3-di hydr obenz
propyllnlng ) -

- hydroxypropylimno )-4H2 ["3- -di hydr

2- et hyl -

5- hyd

) 4H 2, 3-di hyd

phenyl

5- hyd

10

%drOX%-ﬁﬁg?Z§;¢¥hrd§pb§n%nnﬁx&§b gshgdyg;}ow:@olxd,

g%ly?'aéo %gof‘dﬁrm;{lﬁ Oqi’(}yp%l%% ?/P7 b ngyP% th(ezpror?é’rccapt o-

fhis2 oBtaiRed Qe éé’ﬁn% '*Hé”xﬁé‘h’h@rpii‘.hﬁb& 0% thne

enzopyr an;
cmx;talﬂenawlon(tb fmwﬂmxypmmnWGgraphy on silica

r ope -22-

a8y Wk, [Gegisteredyinaie dans) (64 mth a mixture of

hexane and ethyl acetate 1/1 as eluent.
The following compounds as pure enantiomers and
as a racemic mixture thereof were analogously pre-

pared:
2,2-dimethyl-5-hydroxy-7-pentyl-4-(2'~hydroxy-1"‘-

'methyl-ethylimina)-4H-2,3—dihy&robenzopyran, m.P.
. 67-69°C; ‘ - .

15

20

25

2 2-d1methyl—5-hydroxy—7-pentyl—4-(4'-hydroxybuuyl—
imino )=4H-2,3~-dihydrobenzopyran, m.p. 112-113°C;
2,2-dimethyl-5~hydroxy-7-pentyl-4-{3'~hydroxypropyl-
imino)-4H92,3-dihydrobenzopyran, m.p. 83~86°C;
2,2~dimethyl-5-hydroxy-7-(1, 2~dimethylheptyl )4~
-(2'-hydroxypropylimino)-4H—2,3-dihydrobenzopyran;
2,2-dimethyl-S-hydroxy-T-pentyl-4-(2*-mercapto-
propylimino)—4H—2,3;dihydrobenzopyran;_
5-hydroxy-7-pentyl-4-(2'-hydroxypropylimine )-4H-2,3-
-dihydrobenzopyran;  |
2-methyl-5-hydroxy-7-pentyl-4-(2'-hydroxypropyl-
iminb)-4H-2,3-dihydrobenzopyran; '

further was obtai ned by subjecting.the
not her ors of the crystalllzatloﬁ To flash chromat ography on silica gel
Mer ck’ stered Trade Mark) 60 with a mixture of hexane and ethyl acetate



LA
o~

- 44 2, 3-di hydr obenzopyr an;:
2, ®edi met hyl - 5- hydr oxy- 7- propyl - 4- (2' - hydr oxypr opyl -
i M no) - 4H 2, 3-di hydrobenzopyran; 5 N
2, 2-di met hyl - 5- hiydr oxy- 7- but yI - 4- (2" =3&rdr oxypr opy! - iggi)
I m no) -4H 2, 3-di hydr obenzopyr an;
- 2;2-di met hyl - 5- hydr oxy- 7- pent yl -:4-(2' - am nopr opyl -
i m no)-4H 2, 3-di hydr obenzopyr an;, '
2, 2-di net hyl - 5- hydr oxy-7- pentyl -4- (2' -di met hyl am no- 10 ethylim no)

- 4H- 2, 3-di hydr gheneagigahydroxy-T7-pentyl-4-~(2 '=hydroxypropylimino )=
2, 2-di net hyl - 5- hydr oxy- 7-pentyl - 4- cycl opropyl i m no-
- 4H 2, 3- di hydr o882 Byddrydrobenzopyran;

2 g e LMy ey PR APV LA 8Ly aromypropy -

2,2-di nethyl -5 nghs,aa S exfh Gy vreas bony! -

et hyl : ﬁno{-4k&§?%§gﬁ§%§benzo yrzé@r;c?é!?é i Raahd

2, 2;] d: met hs: - 5gb2$mm£h§a?ﬁ-wqﬁ-mm-&(2 '~hydroxypropyl-
t ro I mn - - Ql dr openzo ran,

o i ot Py - B LR BOA R ARy A O SRR ERS B y1 - 20

i M no) - 4H 2, 3- di . - . _

Do et s AR B amomy - pemty s (2" ~eminoprogy )

i Ri_no) - 4H- 2, 3- dimavd sz Budy Srobeh pepy yan ;

5- hydr oxy-4-(2' - hydr oxypropyl i m no) - -4FL2,3-dihy?r9benzop ran; .25
2, 2- di met hyl - 52pPerddmethyiss-<hydremi-ritpentylyé=(2'-dinethylamino-

& v gy b Aol oL A GRS QRN
- propyl i m no) - $H22. 53 v A CROFRRY £ L7~ PRt $ 244 18P €L opropylimino-
~4H=2 ,3=dihydrobenzopyran;
2,2-dimethy1-5-hydroxy-?-pentyl-4-(ZLoxoprOpylimino)—
=4H=-2,3=dihydrobenzopyran; _ _

15 2,2-dimethyl-s—hydroxy—7-pentyl-4-(2'-ethoxycarbonyl—
ethylimino )=4H-2,3=-dihydrobenzopyran;
2,2-dimethyl-5-hydroxy-7-pentyl-4-(2'-hydroxy-2"'-
methylpropylimino)-4H—2,3-dihydrobenzopyran;
2,2~-dimethyl-5-hydroxy-7-pentyl-4-(2'-hydroxybutyl-

20 imino)=-4H-2,3-dihydrobenzopyran;

¢ 2,2-dimethyl-5~hydroxy-7-hexyl-4-(2'-hydroxypropyl-
imino )=4H-2,3-dihydrobenzopyran; |
2,7-dipentyl-—5;hydroxy-4-(2'-hydroxypropylimino)-
-4H~2,3~-dihydrobenzopyran;

25  2,2-dimethyl-5-hydroxy-7-(1',1-dimethylheptyl)-4-
-(2'=hydroxypropylimino )-4H-2,3-dihydrobenzopyran;
2,2-dimethyl-5-hydr9xy-7-pentyl-4-(2',3'-dihydroxy--
-propylimino) -4H~-2,3-dihydrobenzopyran, m.p.127-129°C;



-23- thyl - 5-hydroxy-7-(1 , 1-di met hyheptyl)-4-(2'- L
- hyd ropyl i m no)-4H 2, d| hydrobe%opyran 5- hydroxy-7- \?
(1, 1% t hyl heptyl)-4-(2'- hydroxy propyl i m no) - 4H 2, 3-dt hydrobenzopyran

5 2 yl - 5-hydroxy-7-(1'", 2dimethyl heptyl)-4--

-(2' - hydr oxypropyl i m no) - 4H- 2, 3-di hydr obenzopyr an;

'5-hydroxy-7-(1'2'-dinethy|heptyl)-4-(2'-hydroxypropyl I mno)-4H 2
, 3-di hydr obenzopyran; 2,2-di nethyl -5-nmercapto-7-pentyl-4-(2'- hydroxypropyl
10 I mno)-4H 2, 3- dlhydrobenzopyran

2- et hyl - 5- neﬂempthylﬂﬁﬁhxdrdxy37-6y¢ﬂeﬁ;mm&hvlhbptyl)-4-(2'
-4H 2, 3-di hydr E ran t hyl - 5- merc%
2' - di nmet hyl he ﬁy 1'(05'3 5};4&3 Zb3 @@Qﬂmﬁnbbenzopyran 15

SER e R

- 2-pentyl - 5- hygepyliminid 442 @ﬂﬂy
-4H 2, 3-di hydrﬂobie(’%zo yran, 4: 2"? - &i'g'rﬁr"e]ﬂ?dﬂ%d}? E 2 20 Byproceeding

accor di ngSt o Eaeaaphy &dem—'ﬁ-s(t;aﬁﬂmmgtﬂwaére;wyl)\q-ﬂ R)-and t he i
(2'9S)- enantlomfé the conpound, 1-anino-2-propanol, the follow ng -
compounds wer B\feT QP¥ ki mino )-4H-2, 3-dihydrobenzopyran;

S di hydr obenzas @iéﬁgﬁlﬁ'—ﬁoﬁ Sometngfnessyiinte: éxdﬁ%%%'#‘ e
imino )~-4H-2,3-dihydrobenzopyran; o
2,2-dimethyl-5-mercapto~-7-pentyl-4~(2'~-hydroxypropyl-

10 imino)-4H-2,3-dihydrobenzopyran;
2-methyl-5-mercapto-7-pentyl-4-(2'-hydroxypropylimino)-
-4H-2,3-dihydrobenzopyran;
2,2-dimethyl-S—mercapto-7-(1', 2-dimethylheptyl )-4-
~(2'-hydroxypropylimino )—4H-2 s 3-dihydrobenzopyran;

15  2,2-dimethyl-S5-mercapt o-7-(1 ! 1'—dimethylheptyl )-4-~
-(2 ‘-hydroxypropylimino )-4H-2 s 3-dihydrobenzopyran and
2-pentyl-5-hydroxy-7-methyl-4-(2°* -hydro:qrpr'opylimino )=
~4H~-2,3-dihydrobenzopyran, m.p. 1ll2-114°¢C. _. s..i

EXAMPLE 2

4

20 Byproceeding according to Example 1 and using as
starting material the (2'R)-and the (2'S)-enantiomer
of the compound 1-a.mino-2-pr6panol,
the following compounds were respectively obtained:
(2'R)~2,2-dimethyl-5-hydroxy-T-pentyl-4-(2'-hydroxy-

25  propylimino)-4H-2,3-dihydrobenzopyran, m.p. 102-104°C,
zﬁ;gzo= -25.74(Et OH, ¢ 0.093); and



-24- (2'S)-2, 2:di,nmethyl -5-hydroxy -7-pentyl-4-(2'-hydroxy-

prwpyl i m no)-4H 2, 3-di hydrobenzopyran, mp. 102-104[err]C, 20 [err] = +
26.24 (Et OH, c 0.09). D EXAMPLE 3 524- A solution of 3 g of ,
2, 2-di met hyl - 5- hydr oxy- 7- pentyl - -4H 2, 3-di hydr obenzopyr an- 4- one and off.
of 2-am no- ethanol in 80 m of toluene was refluxed 20 hrs. in a Soxhl
extractor with a thinble containing 3 A nole- cular sieves. The yell ow
sol ution was evaporated in 10 vacuo, and the residue crystallized from
ethanol to give 2.8 g of 2, 2-di nethyl - 5- hydr oxy-7-pentyl - 4- (2 -

oo B SRRy B AL T £
anal ogously pr et 11&12;@%@“.55%9&;952%??&.&”4_6(& Wq@/ﬁ@yl- 0

I m no) -4H- 2, 3-di hydpgpbenzopyran, ol

2,2,7- trlnethyl dr X¥ Xyprop, n1no) 20
-4H—2 3-di hydro ngépy(rlansélr%&z (%35@ 8‘?:6) dé)

2, 2- dlnethyl 5- hydrioxy- 7- pentyl -4-(2' - nercapto-

et hyl i m no) - 4H- 2, 3-di hydrobenzopyran, mp. 91-93[err]C
2- nethyl 5- hydrEX#MBIEbﬁyl 4-(2' - hydr oxypropyl -

o 5 A solution of 3 & of 2,2~dimethyl-S-hydroxy~7-pentyl-

U -4H-2,3-dihydrobenzopyran-4-one and of 3 g of 2-amino-
ethanol in 80 ml1 of toluene was refluxed 20 hrs. in a
Soxhlet extractor with a thimble containing 3 A mole-
cular 31eyes. The yellow solution was evaporated in

10 Yvacuo, and the residue crystallized from ethanol %o

give 2.8 g of 2 2-d1methyl—5-hydroxy—?-pentyl-4-(2'
-hydroxyethyllmlno)-4H-2,3—d1hydrobenzopyran, m.p.
108—110°C.

The following compounds as pure enantiomers and as

15 racemic mixture thereof were analogously prepared:

(S . 2,2—dimethyl—5-hydroxy-7-pehty1—4-(2'-methoxyethyl—
imino )-4H-2,3-dihydrobenzopyran, oil, b.p. 190°c/1
mm Hg; | | |
2,2 7-tr1methy1—5-hydroxy—4-(2'-hydroxypropyllmlno)-
. 20. -4H-2,3-dihydrobenzopyran, m.p. 157=158¢°C;
2,2-dimethyl-5-hydroxy~-7-pentyl-4-(2'-mercapto-
ethylimino )-4H-2,3-dihydrobenzopyran, m.p. 91-93°C;
2-methyl-5-hydroxy-6-hexyl-4-(2'-hydroxypropyl-
imino )=4H-2,3-dihydrobenzopyran;



i mi no) - 442, 3-di hydr obenzopyr an; -25- ' ' . -

2 /e pt hyl - 5- hydr oxy- 7- pent yl - 4- di net hyl am no- net hyli m no ’ Nof
23y di hydr obenzopyr an; -25~ ' -

et hyl - 5- hydr oxy- 7- pentyl - 4- (2' - et hoxycar bonyl -

1 N0) - 4H 2, 3-di hydr obenzopyr an;

2, 2-di met hyl - 5- hydr oxy- 7- pent yl - 4- (3" - car boxypr opyl -

i m no)-4H 2, 3-di hydr obenzopyr an; )

2, 2-di met hyl - 5- mer capt o- 7- pent yl - 4- ( 2- hydr oxyet hyl -

i mi no) - 4Ry 2~8imeRhyleBedy T-prn Py P-4h-dimbbhyTamgdoexy- 7- pent yl - 4- (2

t - hydr oxyhept yk- .10 LJm - AR 2. 3-.di hydr obenzopyran. EXAMPLE 4 A sol ution
of b6 BOERVEimnS) g A filerdendpPran;

- hydr oxy272089n% "%FMW ?&@d- - o @n £
cycl ohexyfam’a%g ﬁ\ﬁ?ﬁé of r'?b' enz nea&wa cogFEQQX?E@F%V?] C, and added
dr opwi see’bhyhiminol)unne-rz,@‘-ﬂlﬁfm-dh:éngﬁpjl’fﬁitarr] in 20 M of dry benzene.

After thg gdgltion was conpl ete, the mxtur&vvas stirred 20 for 24 hrs.,
filt®redr enLIREEHEArSomly ARPIFTRN ¥ IreA + €3 1 daarbarRFRTEPY i~ h chl or of or m

d t ; I f Qe - . ith ter, dried with Na2S04, th
22I v\é\ﬁt e%%{pl)gfagga Qﬁaaﬁwd?ége&'@mt og\r,'vg ﬁ(rad O:]I gi I}Mca gel with - ©
hexane: 2{dy8inethglessmbrbapto-AR-peftyfl Wl 2-hPadb¥fetn§2-of 2

, 2-di met hyl - 5- hydr oxy~7- . e
- pent y| -imine )ehBxg), 3rdibydrodenzdinymansh @naopyr an, A

' 2,2-dimethyl-5-hydroxy-7-pentyl-4-(2'-hydroxyheptyl-
10 imino)-4H-2,3-dihydrobenzopyran.

EXAMPLE 4

A solution of 2.62 g (0.01 mol) of 2,2-dimethyl-S-
15 ~hydroxy-~7-pentyl-4H-2,3-dihydrobenzopyran-4-one
and of 5 g of cyclo!;exylamine in SO0 ml of dry benzene

was cooled at -5°C, and added dropwise with a solution o

of 0.006 mol of TiCl4 in 20 m1 .of dry benzene. :l.fter
the addition was complete, the mixture was stirred

20 for 24 hrs., filtered, the solvent was evaporated,
the residue taken up with chloroform and water, the
chloroform layer washed with wai:e_r, dried with Nazso 4’

the solvent evaporated and the residue chromatographed

. on silica gel with hexane: ethyl acetate = 1:1 v/v
25 as eluent, to give 1.85 of 2,2-dimethyl-S-hydroxy-T-
-pentyl-4-cyclohexylimino-4H-2, 3~-dihydrobenzopyran,

as a low melting solid.

“



as.«a IOM/neIting solid. - -26- The follow ng conpounds as pure enationers
anth~as racem c m xture thereof wer e anal ogously prepared: -
2,2-di met hyl - 5- hydr oxy- 7- pent yl - 4- (1' -t8Rdr oxy-2' -
-butyl-inino) 4H 2, 3- di hydr obenzopyran, mp. 79-80C, 5
3- phenyl - 5- hydr oxy- 7- pent yl - 4- (2' - hydr oxypr opyl i mi no)
-4H 2, 3-di hydr obenzopyr an;

cycl opentan(spiro-2)-5-hydroxy-7-net hyl -4-(2' - hydr oxy-

2r8PﬁL{E;PO) e gﬁggﬂ%drogfgéog§ Hﬁtﬁ§|aﬁwwb£nﬁylomers and as -

gtSYLLPLSF)54E; roxy-€¥g%ﬁ?§?éOEKF?@PFﬁPﬁge4ﬁ§?1Q§ %%anr%%eﬁfgpyran

T e S L e o L
-2, 3- d|hydrobenzo&?%)fh{&é&#ﬁﬁ¥g 3-5?%88¥kb@h@%5§¥2n BePe 79-80°C;

(2' R -2, 2- d|thW%dioW?ybeﬂtyi(—Z-{Wd&@W y DDhd ABH 2,
3- dlhydrobenzopyran 20 were_suspended in m of 0.5Nhy roch oric acid and

stirred 0.5 hrs4B=da3=3 hydamhenagnvngnmnth di l-uted HC gave 305 ng of

2 oy oxypr opy PR A SR AT a8y - Tn e idortdd v iy

189-'161[ err] C. propylimino )-4H-2, 3-dihydrobenzopyran;
2 2-dimethyl-5-hydroxy—7-pentyl-4-(2'-methylamino—
10 ethylimino)-4H-2, 3-d1hydrobenzopyran°
2 2-d1methy1-5-hydroxy—7-pentyl—4-ally11m1no-4H-2 3=
-dihydrobenzopyran; m.p. §9-70°C;
2,2-dimethyl-5-hydroxy-7-(1% 1'-dimethylethyl)-4-
-;e(2'fhydroxypropylimipo)—4H—2,3-dihydrob§nzopyran; and

15 2,7—dipentyi-s-mercapto—4-(2'-hj&roxyﬁropjlimino)-4H--
-2,3~dihydrobenzopyran.
EXANMPIE 5
300 mg of (2'R)-2,2-dimethyl-5-hydroxy-T-pentyl-4-
| -(2'-hydroxypropylimine )=4H-2, 3-dihydrobenzopyran
v 20 were suspended in 5 ml of 0,5 Nhydrochloric acid and |
' stirred 0.5 hrs. Filtration and washing with diluted
HC1 gave 305 mg of (2'R)-2,2-dimethyl-5-hydroxy-7-
-pentyl-4-(2'-hydroxypropylimino )-4H-2,3~dihydroben-
zopyran hydrochloride, m.p. 159-161°C.

25 The following compounds were analogously prepared:

2,2-dimethyl-S-hydroxy~7-pentyl-4-(3'~hydroxypropyl-
imino)-4H-2,3-dihydrobenzopyran hydrochloride, m.p.



25 The _follow ng conpounds were anal ogously prepared: | LT -
2, 2-digsfes Nyl - 5- hydr oxy- 7- pentyl -4- (3" -hydroxypropyl - ' . N/
i M noY p, 3- di hydr obenzopyr a®’hydr ochl ori de, m p. -27- 172-174[err]C,
\o/df/met hyl - 5- hydr oxy- 7- pent yl - 4- cycl ohexyl i mi no- 4H ’

-2, 3-di'hydr obenzopyran hydrochl ori de, mp. 195-1980C. EXAMPLE 6 5 2.7 g of
2, 2-di met hyl - 5- hydr oxy- 7- pent yl - 4H 2, 3-di - hydr obenzot hi opyran-4-one and2 g
of 2-am noethanol in 20 m of ethanol were refluxed 15 hrs. The m xture was
cooled,;qzapqaabgdaﬁémen up-with water, extracted with chloroform The

chl orof orm soluti'on was repeatedly 10 washed with water, dried with Na SO
and evapgPatidmedhy k~S-dixdraxy-Trpenty b-4repehohesydidiagr-4pent y| - 4- - (2
' - hydr oxyet hyl | m no).- 4H- 2, 3- di hydr ob ot hiopyran, y solid. The
fol | owi 1 -évﬁabar#sg,%&nmlér%%f‘%?ﬁ@ﬁhﬂeasmapxﬁfga"g'e‘%@ﬁ xt ure

t hereof, were anal ogously prepared: : '

5- hydr oxy- /= tyl-4-(2'-hydroxypropylimno)-4H 2 | 3-
-dihydré%éﬁ?@&ﬂk%pyran; 2, 2-di met hyl - 5- hydr oxy- 6- hexyl - 4- (2

' - hydr oxypropyl - i m no)-4H 2, 3-di hydr obenzot hi opyr.an;. 20 _.

2,2, 9-t RuFeghpf ?.M%wchﬂ-sﬁe @,;gyp'.zupyp.tuﬁn&}{—z ,23-d_1_-

-at2, 3‘h§'d% R ioj}orgy()ﬁﬁ{:{-ﬂﬁone and 2 g of 2-aminoethenol in
20 ml of ethanol were refluxed 15 hrs, The mixture
was.cooled, evaporated, taken up with water, extracted

with chloroform. The dhlorofdrm solution was repeatedly

10 washed with water, dried with Na,SO, and evaporated
to give 1.5 g of 2,2-dimethyl-5-hydroxy-T7-pentyl-4-
-(2'—hydroxyethylimino)-4H—2;3-dihydr6benzothiopyran;as
a glassy soiid. ' '
The fbliowing compouhas,_a.s pui:'é enantiomers s as a

15 racemic mixfure thereof, were analogously prepared:
5-hydroxy-7-pentyl-4-(2'-hydroxypropylimino )-4H~2,3-
~dihydrobenzothiopfran; )
2,2~-dimethyl-5-hydroxy-6-hexyl-4-(2'-hydroxypropyl-
_imino)-4H~2,3-dihydrobenzothiopyran; |

20 2,2,7-trimethyl-5-hydroxy-4-(2'~hydroxypropylimino)-
~-4H-2,3-dihydrobenzothiopyran;
2,2-dimethyl-5-hydroxy-T-pentyl-4-(2'=hydroxypropyl-
imino )-4H-2,3-dihydrobenzothiopyran.
2-methyl-5-hydroxy-7-pentyl-4-(2'-hydroxypropylimino)-

25 ~4H~-2,3-dihydrobenzothiopyran;



2, 2-diget hyl - 5- hy_cir‘o;<y- 7-pentyl-—-4-(2'-hydroxypropyl - imno)-4H 2
, 3- di hyewobenzot hi opyran. 2-met hyl - 5- hydroxy-7-pentyl - 4- (2 .
' - hydr oxypropyl i m no)- 25 -4H 2, 3-di hydr obeg8set hi opyr an; -28- 2,
2-di net hyl - 5- hydr oxy- 7- (1, 2- di net hyl heptyl) - 4-
-(2' - hydroxyet hyl i m no) - 4H 2, 3- ui hydr obenzot hi opyr an;
2, 2-di met hyl - 5- hydr oxy- 7- pent yl - 4- cycl opr opyl i m no-
-4H 2, 3-di hydr obenzot hi opyran; .5 -
2- phenyl - 5- hydr oxy- 7- met hyl - 4- (2" - hydr oxypr opyl |' m"no ) -
215 & by e orot TR S Sydeny 1 1,2 dnethylheptyl)-4-
, 2-di met hyl - 7- - 5- - 4- - -
i2m'2n3_) - 4{—1;12|, Sédihhédreﬁ%g-zby&rmlsyz'b?ylixg_inot)#ln-z_,3—uiixgdro‘:;egleo_tl_niopyial_1:;2
, 2-di me - 5- roxys 7; pen =4-(2' -di net hyl am nQ- e I g ho) -4H-2, .
3-di _hydrob)énzot h?/ 0 r%-n‘,if@%{,‘%yl-S-ﬁydrow-T-penty?t—4-cyclop opylimino-
2-di met hyl - 5- hydr oxy- Yhide Aolol# |- imno)-4H2 , o
3- di hydr obenzot hi opy_ri%?f% élé'éré{)ﬁgﬁaég}%ig?&xy -pentyl-4-(3 ' '
' - carboxyropyl - §nm n2)pdéhyl-53hgdhysyafenethilogw(an-hidrodpropylinine )~
2- di m&t hyl - 5- hydr oxy- 7Pi pent yl .-4-2%' -g{{hoxiﬁarg&nyﬂ : nydrosypropy ) _
et hyl i mi no) - 4H 2, 3- dr4HeR phedikydrobenznthiopyran; o
, 2-di et hyl - 5- hydroxy-7-pentyvl -4-al | yl i ming-4H.2, 3- '
- di hyg‘r_s obenzot myppy?%*gf&m?ﬁmﬁr?sp#aﬂx?ﬁy&em FAE-((ZZ"?WWW -0
| m o) djt 2, 3-di hyCrphesRolil 2Pyl alhy drandhB Ry bpyrRK]r Oxy- 7-pentyl -4- (2
- bydr oxybut ylI - . _ : o
2,2~dimethyl~5-hydroxy-7~pentyl-4-(2'-dimethylamino-
10  ethylimino)~-4H-2,3~dihydrobenzothiopyran;
2y2~-dimethyl-S-hydroxy-T-pentyl-4-(2*~mercaptopropyl-
imino)-4H~2,3-dihydrobenzothiopyran; _
2,2~-dimethyl-5-hydroxy-7-pentyl-4-(3 '—carboxypropyl-
.. imino)-4H-2,3-dihydrobenzothiopyran; _

15 2, Z-ﬁmethyl;s—hydroxy-'f-__-pentyl—4- (2'~ethoxycarbonyl-
ethylimino )~4H~2,3-dihydrobenzothiopyran;
2,2-dimethyl-5<hydroxy-7-pentyl-4-allylimino-4H-2, 3~

. -dihydrobenz_othiqpyran; AR
' 2— methyl-5-hydroxy-7-pentyl-4-(2'-hydroxyethyl-
20 imino)~4H-2,3-dihydrobenzothiopyran;. S
‘  2,2-dimethyl-5-hydroxy~T-pentyl-4-(2'-hydroxybutyl-
imino )-4H-_-2,3-dihy¢_irobenzothiopyran; o R
2,2~-dimethyl-5-hydroxy-7-(1', 2~dimethylheptyl)=d~ . -
(2 '-hydromropylimiﬁ&)}4ﬂé2 , 3fgiihy_dro_benz othiopyran;
25  2,2-dimethyl-S-hydroxy= ._:(:‘i.‘-,j;@imethylheptyl )-4-
=(2'~hydroxypropylimino )~4H-2 ;3'—dihydrobenzothiﬁoy§i'gﬁn;_
S-hydroxy-7-pentyl-4~(2'~hydroxybut ylimino )~4H~2,3~

~dihydrobenzothiopyran;




~imno)-4H 2, 3-di hydrobenzot hi opyran; 2, 2-dinethyl-5-hydroxy~7<(1'f7

2 - di met hyl heptyl )-4- -(2 T, \yf
X Rydr oxypropyl i m no) - 4H 2, 3- dlhydrobenzothlopyran .25 2,

i met hyl - 5- hydr -7- (1.le - di et hyl heptyl) - 4- ’
2' - hydr oxypr opyl i m no) - 4H 2, 3- di hydr obenzot hi opyran; and
5- hydr oxy-7-pentyl -4-(2 '-hydroxy but ylimno )-4H 2 , 3-
- di hydr obenzot hi opyr an. -29- EXAMPLE 7 By proceedi ng according to
Exanple 6 and using as starting material the (2'R-and the (2'S)-
enanti omer of the conmpound 1-am no-2-propanol, the follow ng conpounds were
r eSBRANPIR|T obtai ned: (2'R)-2,2-dinethyl -5- hydroxy 7- pentyl 4-(2' - hydr oxy-
propyI|n1no) 4H—2 3- dlhydrobenzothlopyran and
Procél Yé.céofdﬁﬁgx'b’o %

prop n1no 4H dlhydrobenzothlopyran 10 LE 8 To a solution of
3218'3/@1"{111&0!.1_&‘&1@?1)31)%123 2{ 7R }+amed Hithe ( 2'S)- enantiomer

hy dr.oxy- 4- 1y dr oxypropyl i m no)-4H: 2, 3- di_hydroben- zothiopyran in 1 ni

of rﬁ?ﬁ ne @W@fpﬁ%{tf %TPERP mdie £RISPIHNE he ni xture heated for
hal ﬂ%%% orated in vacuo, the residue taken
up C{I?An&%lwa %r e}ned ﬁséjé ﬁiyedﬁaﬁ'é& ‘gani ¢ | ayer washed with 5% aqueous
NaHCJ err], then with water,

(2'R)-Z,2edimethyl-5-hydroxy-7-pentyl—4-(2'-hydroxy- -

propylimino }=4H~2,3~-dihydrobenzothiopyran; and e

(2'5)-2,2-dimethyl-5-hydroxy~7-pentyl-4-(2'-hydroxy-

propylimino J4H-2,3-dihydrobenzothiopyran;

A

10 EXAMPIE 8

To a solution of 321 mg (0.001 mol) of 2,2,7-trimethyl-
—5-hydroxy-4-(2'~hydroxypropylimine J-4H-2, 3-dihydroben-
zothiopyran in 1 ml of pyridine 3 ml of acetic anhydride
were added,and the mixture heated for héif an hour,

5 The solvents were evaporated in vacuo, the residue oy
taken up with water and ethyl acetate, the organic
layer washed with Sa aqueous NaHCOB, then with water,
dried wlth Na 504,
product which was chromatographed on silica gel with

and evaporated to give a crude F]

hexanesethyl acetate=7:3 v/v as eluent to give 273 mg
of 2,2,7-trimethyl-5~hydroxy-4-(2'-acetoxypropylimino )=
-4H-2,3~dihydrobenzothiopyran, as a glassy solid.

The following compounds as pure enantiomers and as a

racemic mixture thereof were analogously prepared:



driced with Na[err] SO9[.err]- and evaporated to give a crude product which was
chivermat ogr aphed on silica gel with hexane:ethyl acetate=7:3 v/v as el uent
to .give 273 ng of 2,2, 7-trinethyl-5- hydr_ogb\é- 4-(2' -acet oxypropylimno)-<j
-4H 2, 3-di hydr obenzot hi opyran, as a glassy solid. The follow ng conp u%
as pure enantioners and as a racem c mxture thereof were anal ogously
pr epar ed: -30- 2,2, 7-trinmethyl-5-hydroxy-4- (2" acet oxypropylim no) -
-4H 2, 3-di hydr obenzopyr an; -

2, 2-di nmet hyl - 5- hydr oxy- 7- pentyl --4- (2' - acet oxypr opyl -

I m no) - 4H- 2, 3- di,hydpohenzopyr an; : L.

2-di met hyl - 5- hyde x§r%ﬁ&£ﬁ%ﬁflnﬁé§¥é%Qﬁitﬁw(%&%cetoxypropyllmlno)-
propyl i m no) - 4H_Z2uw3»digh ; .

2- di met hyl - 5- hydragxg-"?egg'n@yi Q% %lcﬁ%cre oxypropyl - _ o

i m no) - 4H- 2, 3- dRhpdasethyliisaliyrdroxy=Algdit P 14— (By-aeees (5§%§prd|ng

to Exanple 8 and using as starting material the (2"R)- and the

enantioners of iméNnedmiBin?d3-Aikydnehengopyrams oxy- 7- pentyl -4- - (2.

'-h |}y -4H: 2 .3-dih

£ 27 di met byl 55- Ry BT KPS T R BT AR e L1 (2" ~propionyloxy-

propyl i m no) - 4Hp2 Mh‘g 3 ' =) OW Ng conpounds were
respectively. o tgl'ned: ﬁ%QQ%g - 2’%%%%3 - E Eéﬁﬁr%y- 7-pentyl -4-(2 '
' -acetoxy- propg}2+dimpthll253hyidredyoi ety g (2 ' ~acetoxypropyl~

N’

imino )=4H-2,3-dihydrobenzothiopyran.
EXAMPIE 9

10 By proceeding according to Example 8 and using as . |
starting material the (2'R)~ and the (2'S)- enantiomers
_of the compounds 2,2-dimethyl-S5-hydroxy-7-pentyl-4-
-(2 'hydroxypropylimino )-’4H-'-2 s 3=-dihydrobenzopyran
and 2,2-dimethyl-5-hydroxy-7-pentyl-4-(2'~hydroxy-

15 propylimino)-4H-2,3—dihydrobenzothiopyran, the fol-
lowing compounds were respectively. obtair;'ed:

(2'R)-2, 2-dimethyl-5-hydroxy-T-pentyl-4—(2 '—acetoxy—

| propylimino )~4H-2,3-dihydrobenzopyran;

. (2's)=2,2-dimethyl-5-hydroxy-7-pentyl-4-(2'-acetoxy-

20 propylimine )-4H-2,3-dihydrobenzopyran;
(2'R)~2, 2-dimethyl-5-hydroxy-7-pentyl-4—(2'-acetoxy-
prop'ylim:i.no )=4H-2,3=-dihydrobenzothiopyran; and '
(2'S)-2,2-dimethyl-5-hydroxy-T-pentyl=4-(2'~acetoxy-
propylimino )=4H-2,3-dihydrobenzothiopyran.



(2'S)-2 , 2-di net hyl - 5- hydr oxy- 7- pent yl - 4- (2' -acetoxy- 20 . -
-2 . _

pr opyfi g no) - 44 2, 3- di hydr obenzopyr an; . =
(2' R{-2\V98-di et hyI 5- hydr oxy- 7=3ent yl - 4- (2' - acet oxy- . :
pr opy\#ni ho) - 4H 2, 3- di hydr obenzot hi opyran; and

(2'9)-2, 2-di et hyI - 5- hydroxy-7-pentyl -4-(2' -acet oxy- _
propyl i m no)-4H- 2, 3- di hydr obenzot hi opyr an. . EXAMPLE 10 A sol ution of
2,2, 7-trinmet hyI 5- hydr oxy-4-(2' - hydr oxy-

propyl I m no) - 4H 2, 3-di hydr obenzopyran (269 ng, 0.001 nol) in anhydrous
di ehl or.&FAd 1% m) was dropped 5 into a slurry of pyridinium

chl orochromate (258 ny, 0.0012 - nol) in 5 mM of dichl oronet hane. After 3

hrs. at Ar geMuitd I &1 que,q?m xture was
filtered and ev?gﬁrozf: ?d’ ﬁ?&mﬁlﬁ!ﬁl % 9¥ hy on SI (igé gave 130 ng of
2,2, 7- @’OPYMMGM%E-M%h&yy&rQHenmpprapy(26Bnmg-,4|&.l)03- -

-d|h dr gheRzqpyr SO|Id The,fol | Qwi ng conpounds as pure
enan%ll of?@ig %55’3’ éla ?f;r’céﬁ'/ OXUE Q%Fe(ﬁ RGSeW&%aIdG'g&P&ﬁ@/ prepgr ed:

2, 2- I t

“ 4H-gl gﬂaﬂlﬂﬁy&rownz pyra#ﬁi&ﬁnm %hfé?@éﬂf’wﬁ@en?)zs&?ng,

2, 2- di O 09N 25molldr dxy 5721l 'of2, dii cldowohéthahe; 4Af¥er 3 hrs. .

-oxoprﬁgtx'l g no) 4H 2, 3- di hydrobenz yran; and
2, 2- di nBEhYPOB. frpmmerptune; eb her hERym) ) awas added,

-(2 'OX%EOM&%MOMa‘Q"'ﬁft&é&’déf’&’e&;ac.’ﬁ’grg‘gedzoc?fp‘wpl‘E i o

chromatography on silica gel gave 130 mg of 2,2,7-
10 ~trimethyl-5-hydroxy-4-(2'-oxopropylimino )=4H-2,3-
~3ihydrobenzopyran, as a glassy solid,

The following compounds as pure enantiomers and as

a racemic mixture thereof were analogously prepared:

2 2-d1methy1-5-hydroxy—7 =P enty1-4-( 2'w0 xopropyl:.mno )-
15 -4H-2,3-dihydrobenzopyran;
2,2-dimethyl-S-hydroxy~7-(1 2-dlmethy1hepty1)-4-(2 '
=0xopropylimine )=4H~2,3~dihydrobenzopyran; and
2,2-dimethyl~5-hydroxy-7-(1’,1-dimethylheptyl)-4-
-(2'-oxopropylimino )-4H-2,3~-dihydrobenzopyran.

20 EXAMPIE 11

Tablets, each weighing 150 mg and containing 50 mg

of the active substance weremanufactured as follows: .

Composition (for 10,000 tablets)

(2'R)-2,2~dimethyl-5-hydroxy~T-pentyl-4—-(2 '~hydroxy-
25 propylimino)-4H-2,3-dihydrobenzopyran 500 g

Lactose ‘ 710 g




Tabl et s, eéch_ wei ghing 150 ng and containing 50 ng of the active substance

wegre manuf act ured as follows: Conposition (for 10,000 tabl ets) .
(2'R) -2, 2-di met hyl - 5- hydr oxy-7- pent ylg4- (2' - hydroxy- 25 A

" propylimno)-4H 2, 3-di hydr obenzopyr an 500 g Lactose é /-
710. g -32- Corn starch . 237.5 g Talc p er
37.5 g Magnesi um stearate ’ 15 '

(2'R) -2, 2-di net hyl - 5- hydr oxy- 7- pentyl - 4-(2' - hydroxy- 5

propyl i m no) - 44 2, 3-di hydr obenzopyran, |actose and a half of the corn
starch were m xed; the m xture was then forced through a sieve of 0.5 mm
openi ngs. Cor n'SeERCEIRTGNG) was suspended in war m wat e2374808m ). The

resulting paSteﬁé%fcufgngg granul ate the powder. 10 TE«; anul es were
0 Srev Yh

dried, commi nut n e of sieve size 1.4 nm the €enai ni ng
quantity of stamgpnesph@ 8PdaPBYRESi UM Stearate was addpd, car efully m xed,
and processed into tablets using punches of 8 nmm di aneter. CLAIMS |) A
conpound havi ng(2hB)+2) RedimgthyieSahyidaony-~pentyl-4-(2 ' ~hydroxy~ '
. 5 propylimino)-4H~-2,3~dihydrobenzopyran, lactose and a

half of the corn starchwere mixed; the mixture was -

Lt

then forced through a sieve of 0.5 mm openings. Corn
starch (18 g)was suspended in warm water (180 ml).
The resulting paste was used to granulate the powder.
10 The granules were dried, comminuted on a sieve of

~ sieve size 1.4 mm, then."the remaining quantity of
starch, talc and magnesium stearate was added,
carefully mixed, and pi*ocessed. into t-a.blets using -

: 'P‘m_ches. of 8 mm dismeter, o



9 [err] wherein 5 X is -0- or -S; each of Rerr]; Rerr] and R[erf],'f .

or RUPER mmmmnmm;m Fodner " or e SR e byl ookl

rlng, is khydrogen or CCERRICJERR] alkyl; 10 R ERR] is -ORERR] or
-SR[ E Mwmuqmew]lsrwd r alkyl; Rerr] is (err] - (err]
al kyl err err ken e r alkyl ereiyn the al kyl
alkenylga %ﬁsggfe ﬁa;bﬁiﬁ lé%ﬂg%ﬁf tBéPPﬁ%tég)by one or
nore 15 substLtuents chosen fromthe group consisting of hal ogen,

oxo,-OR[err], -SRi@rr], -CORerr], -OCOR[err],-COOR[err] and [err]

wherein each of th 9groupsR[err], being the sane or different, is as

defi ned abg/es R and Rerr] is Cerr] -Cerr] alkyl
and the othéﬁs 0\ -be the sane or different, are hydrogen or
Clerr]-Clerr] § @ maceutically acceptabl e salts t her eof .
-34- 2) A conpels : gfneral formula (1) r@bbrted in claiml,

wherein R i y 3 : %rr] alkyl or phenyl; 2 is hydrogen or
Cerr]-Cerr] alkyl; R 4 and Rl err], taken
6
wherein

5 X is ~0- ‘or -S-3
each of R1,_R2

hydrogen,_c1—c1o alkyi or phenyl, or R1

" together, form a C5~Cy cycloalkyl ring;

R, is hydrogen or C1—06 alkyl;
10 R6 is -OR10 or —SR10, wherein R10

alkyl; ' - .

and R, being the same or different, is

and R2, taken

is hydrogen or C1-06

R5 is 017010 alkyl, 02 010 alkenyl or 03 7 cycloalkyl
wherein the alkyl, alkenyl and cycloalkyl groups are

unsubstituted or substituted by one or more

i5 substltuents chosen from the group con51st1ng of
hal = -
a ogen, oxo, OR10, SR10, COR10, OCOR1O, COOR10 and
- N’ 10 wherein each of the groupsR being the same

"Rig
or different, is as defined above;

one of R7, R8 and Rg is 01—012 alkyl and the others,which

20 may be the same or different, are hydrogen or C1—C12

alkyl}and the pharmacecutically acceptable salts
thereof,

10’



together, forma (err]-Cerr] cycloal kyl and .
R err] is, dndependently, hydrogen or C[errmm iﬁ"l@[mmml?[ err] i i

Srerr] - C[err] al kenyl or Cerr]- C[e ]_aI Ky rel ne tise al kyl 10. 2&

,group is unsubstituted or substltute by one or two substituents chos:

" f OR , - SR wh
cach of R [er#) A iapgou Sgin'l}%ﬁgl yhnyérfe%]gg%%fmﬂ GEesErten’or "

‘Rlerr] is Jerr]-( cl oal k R 1is hydroxy, nercapto,

Cerr]-Clerr] al%é%{ C(i{ f‘lﬁFéPr] al kyl thio; one of Rerr], R[err] and
- Rerr] is Jerr] gerr gyl nd the others, which may be the sane or
different, are r?§/ %g’é' ? e rT Cerr] al kyI and the pharmaceutically

accept abl e sal t spt hes eRydro en, . -C alkyl or phenyd} , 3) A conpound
havi ng the general fornula reﬂorted in claiml1l, wherein X is -0- or

-S-; Regr] fis cﬂrmgeyldnogé}[ueor] C. Gpﬁr B]lkyaJ,kyaIr R;admbfﬂ evakem err]
and R[errs] ls ‘i idependent | gydro SC"[eerr err] al kyI . R
is allyl, cycl opent pgetherahe grg@ (9§(I°1§a(?‘r]@' F ¥Hm

2- hydroxy pr opyl efoxy opy! 3 ng }@M
_2-hydroxy- et (r)\'yl eac}? ?ﬁoég aBE7ic§|¢}bon>7l -et %@e d'D 2- %ﬂat hyI propyl -
~ 2- -hydroxy- 1 et hyé ect;hyl i hydr oxy- butyl , 1 hy~droxy-

4

; R5 is C —06 alkenyl or 01-(}5 alkyl, wherein the alkyl

- 10 group is unsubstituted or substituted by one or two

L)

_Substituents chosen from o?co, —QR 10? -SR ¥ O’~COQR1 0

Rl
- N 10 and -OCOR', ., wherein each of R'10 is in-
\R. . 10 - A

10 . .
dependently hydrogen or C ~C, alkyl:or R_ is C -C6

1 74 s 5 3
cycloalkyl; ' | . .
15 R is hydroxy, mercapto, C“--'C':'2 alkoxy or C,-C, alkylthio;
one of _R7' R8 and Rg is C4—Cl2 -alkyl and the others,
which may be the same or differeunt, sre hydrogen or
Cl 012 alkyl, and the pharmaceutically acceptable

L - salts thereof._

20 ) A compound hav1ng the generel formula (I) reported

in claim 1, wherein

- —

-~ - .y e —— -

y { X is —0- or —S-;
. . R1_ is hydrogen or 01-06 alkyl;

each of R2,- R3 and R4 is independently, hydrogen or
25 ~C -C4 alkyl; -

.RS is allyl, cyclopentyl, cyclohexyl or a radlcal

- chosen from 2—hydroxy-propy1—-, 2-acetoxy-propy1-—,
2—propionylox5r;pr6py1—, 2-hydroxy-ethyl-, 2-ethoxy-



- met hyl - ropyl 2- 0X0- “ﬂt 2- am no- propyl -, 2-dinethylanino-éthyl-,;*@

- 2-met hyl a “ﬂ m§rcapt o- propyl -, 3-carboxy- propyl - ; v
2- e EOOC r capt’d-et hyl ; Rlerr] is hydroxy, mnercapto
p y y y, m p

d erir ery %Jkoxy or Cerr]-Cerr] aIkyIthio; one of Rerr], Rerr]
and rl] is (Jerr]-Cerr] alkyl and the others are hydrogen, and the

phar maceutd cggﬁyﬁb SRy ESoXxY-bh _ - 2-
2, 2- dlneth;ﬁq%hﬁ§droxy :%ty oig ?hg ?g&}pi%%ﬁyl ! '

|n1no) 4H-y3eh Lhémm¢h3¢yethyhﬂd Pthypdlre ymuﬂleaﬁhepmable sal ts.
5 (2°R-2, 2- dlnethyl-5 hydr oxy- 7-pent Yl - 4- (2' - hydr oXY-
propyl|mlﬂﬂath¥lPE¢QP¥$ﬂrO%EH%BpPFQHY&nd Ebgmpmﬂﬂﬂfoﬁﬁknﬂcally accept abl e

salts 2! 2, 2-di meth yd entyl - 2'.- hydr oxy-
: prOpy|Imléﬂ kﬂ%@?!@%ﬁﬁ?ﬂ?%ggx}opy% %ﬁﬁa ¥-‘ﬁ’r1'c§’r1"f(¥’é{5'eu't|calIy accept abl e
~salts cte LOns| HHWed ¢

2, ?—dlnethyﬁégﬁﬁ£@9 Q€r§E#§ g g?ﬁ&?ﬁ?ﬁ p?éP' Qﬁ]?% -hydroxypropyllnlno)
. -4H 2, 3- dLhMﬂﬁﬂbenﬂ@@ylﬁ@ercapto-ethyl"

2, 2- dlnethyl hydr oxy- 7- pent yl 2' et oxy- propy, . .
i mi no)BgHD Tat%wcmﬂ; %ﬁgwy-ganc‘zé alkoxy 1Pc? é elkylthio;

2(% dlhydérg‘i{/p]?'@gz rB(r)r%%]o?R(1 2 icll'!' drébjgxg’t%ﬂda h? %t}af'ﬂet hyl

5- hydr ox- 7-pentyl -4- (2 -mner capt opr opyl i m no 4H—2 3-di hydr obenzopyr an;
y are h;hrog;n, énd the pégrégcéﬁklcally cceptable sg' 24

10 thereof.

4) 2,2—dimethyl—S-hydroxy—7—péntyl—4-k2‘—hydroxypropyl—
imino)-4H-2, 3-dihydrobenzopyran and its pharmaceutically
acceptable salts,

5) (2'R)- 2,2—dlmethy1—5—hydroxy-?-pentyl—4-(2'—hydroxy—

15 | propyllman)—4H—2 3'dlhydrobengppyrap and its pharma- '
ceutlcally acceptable saltis.

6) (2's)-2, 2-d1methy1—5—hydroxy-7—pentyl—4-(2'-hydroxy-
propyl;m1no)-4H—2,3fdlhydrobenzopyran snd its
pharmaceuticelly acceptable salts. L

207) A compound selected.from'the group consisting ofs
2,2-dimethyl-5-hydroxy—T-(1',2'~dimethylheptyl )-4-
-(2'-hydroxypropylimino) -4H~2,3~dihydrobenzopyran;
2,2-dimethyl-5-hydroxy—7—-pentyl-4—(2'-acetoxy-propyl-
imino )-4H-2,3-dihydrobenzopyran;

25  2,2-dimethyl-5-hydroxy-7-(1',1'-dimethylheptyl)-4-
—(2'—hydrozypropylimino)-4H-2,3-dihydrobenzopyran;
2,2-dimethyl-5-hydroxy-7-pentyl-4-(2*-mercaptopropyl+
imino )-4H-2, 3-dihydrobenzopyran;

.

L2



36 2, 2- dlnethyl-
3\d&hydrobenzopyran
=i hydr obenzopyr an; -

5- mer capt o- 7- pent yl -
'5- hydr oxy- 7- pent yl -

4(2

» 2, 2-dinmethyl -

5- hydr oxy-

(2——hydroxypropyt=—imno )-4H 2,

-"hydr oxypr opyl -

-imno )-4H2, 3- dlhydrobﬁhz

it

5 hydr oxy- 7- pent yl -

4- (2 -hydroxypropylln1no) 4H 2, 3-

-dlhydrobenzothlopyran

292-di met hyl -

5- hydr oxy- 7- pentyl

et hyl -

10

drobenz

thio

yrans

mrEij;/:+2 3-

4- (2-di net hyl am no

i 2, 22 di net hyl < 5- hydr

0z e fhi -

~REFGRPROTI-p

ppgy134-(2'-hydroxypropyl-
ts thereof.

| ~di hydr obenzot hi OpVimiltiq Al L

+ 8) A process for preparlng aF%gapouﬁgaf§H%h?§h&§ acc?ptable >4

:claiml, said proc

Sodpiturgcy <7-spen bplLd (2

according to

I'l) wherein X, R

R ERR],

R%@B*Egﬂfpy%[ ERR]

s o

i r[ ERR]

are as defi

g}l{yr#zl%%ﬂ OPYTaR; am 1

or a salt thereof,with an am ne

Iof formula g |11 )2H%Vd¥ieﬁgy*TE?%%SrOE%H7'PFné&ilh'wBSL %ggeﬁrgopfi

“defined in claim1l 1 & sa
1m1no)-4H-2,3—dlhydrobenzoth10pyran,

5-hydroxy-7-pentyl—4—(2'-hydroxypropyllmlno)-4H—2 3-
___—dihydrobenzothiopyran;

g W 2 2-d1methyl_s-hydroxy-?-penty1-4-(2-d1methy1am1noethyl- o

10 iming )~4H-2 »3—dihydrobenzothiopyran; and
2,2-dimethyl-5-hydroxy-7-pentyl-4-allylimino—4H-2, 3~
-dihydrobeﬁzothiopyrang

and the pharmaceutically scceptable _Ssalts thereof.

8) 4 process for preparlng a compound of formula (I),
accordlng to claim 1, sa1d Process comprising:

reacting a ¢ompound of formula (11)

15

(11)

wherein

X, R1 4, RS’ R7 -R8 and R9 are as defined in

claim l,or a salt thereof,with an amine of formula
(111)

[ )3

15

HZN'-R5 (I1I)
wherein

R5 is as defined@ nclaiml, or a salt thereof; and, if



desired, _cgn¥e+%+ﬁg—a—CUﬁﬁ‘—nd of formula (1) into another conpound of Tw

f or pal (I) and/or red converting a conpound of fornula (F) |nt6\é
phah ry |&H Ie salt thereof and/or, if desired, 5 converting
a |nt und and/®ry,-if desired, separating a m xture of

into the single isonmers. 9. A pharnaceutical conposi tion containing
a‘'surtfable carrier and/or diluent and, as an active principle, a | Cconpound
of forngkaifkkd, eonvettingta compowdd of £p¥mu&amkiiulngﬂly accept abl e salt
t hereof. 10. A conpound of fornula é L accord to claim1, specifically
i dent i f aedtherecoipbund of hEPrmaba sd%?uf?ﬁ'rrul a (1) specified
inclainms 4 to 7, |5and pharnaceutrca Iy acce tabIe salts thereof. 11. A
processCPBWeFﬁénﬁrépﬁPﬁPPBﬁ o? afe ﬁfl Eﬁrﬁnepiqﬁaas defined in

.claim1 or a ph rnaceutlc acce abIe sal ere f process bei ng
substanFFHFF?a&iyhéFE?RB ?es gg E$353°¥n %§$%he %f anp s 1 to 2010:

12, DIBHIREGULC oGOPERLL B 2CsocehBdung Shayge sebstantially as
desired, separating a mixture of isomers into the.
single isomers.

9. A pharmaceutical composition containing a suitable

carrier and/or diluent and, as an active principle, a
lOccmpound of formula (I), according to claim 1, or a

pharmaceutically acceptable salt thereof. |

10. A compound of formula (1), according to claim 1,

epecifically identified hereinbefore other than those

compounds . of formula (I) specified in claims 4 to 7,
'15and pharmaceutically aceeﬁfable salts therecof.

1i. A process‘for the preparation of a compound of

formula (I) as defined in claim 1 or a pharmaceutically

acceptable salt thereof, said process being substantially - et

as hereinbefore described in any one of Examples 1 to
2010. _
12. A pharmaceutical composition according to claim 9

substantially as hereinbefore described in Example 1l.

gy ¥



