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Bi's- (174- benzodi oxi n-2-yl ) -3-azapent an-1, 5-di ol es havi ng

Er] adrenergi c bl ocking agénts have been 5 described in J. Med. Chem

5 (2), 169-176 (1970) and specific stereochemically isoneric forms of

#i d 1, 5-di ol es have been described in US. Patent Nos. "4, 380, 653 and

1313, 955 British Patent No. 1, E®06t45 08ZcBdses benzofuran and benzopyran
Brivatives possessing [err]-adrenergic blocking activity. The conpounds of
'g-‘presen?”F'iW%'htron differ fromthe said prior art compounds by the '
Pl acerren% cggmuqagftgg(mgg,ao,atom I n the benzodi oxane ring by a direct bond or
opt i onal | ¥, 5848 5,1-bédniad dsstinrEe)FByaz apantaril:OS-dtpieetlgmrurﬁehd epergia dlockingrageris Seng been

b1 1] - adr edeerypcin) Medk Cham. 43 {2)y/168-y 176 re °'“‘s of said
bbodi rrent55-¢3 % Q;'ﬁ '3% § egﬁ; o%ég%% % %ﬂ Extl Egatén o, 1,054,655
nd enz:@'ﬁra er

E 2 - i mi noBilEss i ot oy r@rae@fr&abl e
ci d addi tQHe rsata-n(iln ﬂ\bﬁer&&ﬂdi)ﬁﬂé:h@bmﬂd'eyt boR® BEdn aptibaallpsulistitatee ofethy@he
fher ei n 1§ embibty iasd deeiromset{ﬂeﬂfqne-lclb]dckmmmwtv aryl-[err] alkyl, [err]

it kyl carbonyl or afr err] and [err] are each |ndependently :
g/ dr ogen, 'P"éfr[,‘qf:h" &’132%3 a o h&%mngz Lﬁﬁsdse@.em bkl fACh
Independent | y §/ rogen or err al kyl; [err] and [err] are each -

%ndependzently a di rect bondm 30 [egr 2a f1un(zt|onal dessvati ve thereof, 35
[0 [err] and [err] are_hydrog n| r t e cal ¢rr] and/or the radical
perr] may each-repres Q '

,[’-érr] .
and [err] are each indep ly hy f‘ogen Ili [err] alﬁenyl,
eKH akkynyl, [err]’ a HorN aI kenyl o R ¥ al kyl t hi-o,
®riY1 uor onet hyI hydr oxy, aggd no, mo®d or di (Rerr. Ryl;) am no, arylamno, "
garyl [err] al kyI )am no, c®ano, nitro, aryl, aryloxy™aryl [err] alkyl oxy,
l“ err] 45 aéhfwbgﬁlgce[,ﬁ{aﬁy] acBdptable Lid Aditiasl h£ﬁ|ana) thef dérenchamitatiy ﬂﬂomenc forms thereof,

;a) sai gs img O an integer of from 1to 6 |ncI usi ve: said p and

js bei ng i ndemersdledrbsi aa oo:rkvlme! it Gv -8 krdc MYi55 said Y
bei ng NH or & a eq‘ dm ?{? —12 ?agbo orFlgryrEr\;‘or aryl-[err]
'I_kyl; or twrigl af"fa, @,f , T [err] and of [err] and
err] nmgy conplete an arorratlc- al |cy |c- di oxanyl - or dioxol anyl ring:
provi ded that not nore than t wo rablr cals of [err] and [err] or
[err] and [err] are am no, nofdz—or 8PP err]- al kyl )ani no, aryl ani no,
[err% algg% X ro, aryl, aryloxy or a~radical of fornula (a);
;rel nar ilé’%’ﬁ'aﬁ"ﬁ 'Eer'ieé’ 'foregoi ng definitions is phenyl optionally
stituted with up to three sybstituents gach independently selected from
> group consisting of hal o, |ow&r GH-IOH or GHov@RFCOIC ki lallWly, 65 | ower
ylthio, trifl uororrethyl nizt’ro ahd am ng; 2 EP 0 145 067 Bl wherein

f un% I OnEH Lvat hygrogen or t[her [dical ~A'—CHR®— and/or the radical —A*~CHR*— may each
represent an 1 2-ethenedryl radical; and
\_ R'®, R, R, R'3, R4, R"%, R'® and R'” are each independently hydrogen, halo C,_g alkyl, C,¢ alkenvyl,

C.—¢ alkynyl, C,_¢ alkyloxy, C,_q alkenylmethoxy, C,_¢ alkyithio, trifluoromethyl, hydroxy, amino, mono or
di(C,_; alkyl)amino, arylamino, (aryl C,_¢ alkyllamino, cyano, nitro, aryl aryloxy, aryl C,_¢ alkyloxy, C,_g
45 alkyloxy—C,_¢ alkyl or a radical or formula

- —C,Hapy—(NH},—X—{Y)—L ' @

said s being 0 or an integer of from 1 to 6 inclusive;
50 said p and q being independently 0 or the integer 1;
fl

) NN
said X being C=0; C=S; or —||
55 _ ) . ' / / o

said Y being NH or O; and
said L being hydrogen, C,_ alkyi, aryl or aryl-C,_ alkyl or two vicinal radicals or R'?, R"', R'2 and R"
" and of R'%, R'S, R'® and R'” may complete an aromatic-, alicylic-, dioxanyl- or dioxolany! ring;
60 provided that not more than two radicals of R'°, R"!, R'2 and R'? or of R'4, R'S, R'® and R'7 are amino,
mono- or dl(C1-5 atkyl)amino, arylamino, (aryl-C'~® alkyl)amino, nitro, aryl, aryloxy or a radical of formula
(a):
wherein aryl as used in the foregoing definitions is phenyl optionally substituted with up to three
substituents each independently selected from the group consisting of halo, lower alkyl, lower alkyloxy,
65 lower alkylthio, trifluoromethyl, nitro and amino;
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roxane

e oxI mes, hydrazones, di (T'ower alky al's, a di oxol ane- or
fig and the corresponding dithioketals. As used in the foregoing
finitions-the termhalo is Yeneric to fluoro, chloro, bromo and iodo;

[ ?r] 10 alkyl is nmeant to include straight and branch chai ned saturated

idr ocar bon radicals having from1 to 6 carbon atoms such as, for exanple,
thyl, ethyl, 1-methylethyl, 1, 1-diept?yglq5t(g?7,5-propyl , 2- methyl propyl,
tQ/_:j pentyl, hexyl and the like;, [err] alkyl is meant to-include [err]

kyT” and the hi YPEsin 8 fsringel deviatives Pf having from 7 to 12 carbon atoms;.

rr] alkenyl is nmeant to include al kenyl (yadicals having from2 to 6
c@rbon atons, such as, for exanple, 2-propgry , 2-butenyl, 3-butenyl,
24pentenyl &and the 15 |ike; [err] alkynylris neant to include al kynyl

radi cal s having from 0o 6 carbon atons, such as, for exanple, 2-propynyl,
D butynyl . 3. ik GO Mylares, Apees dlbiaie F levoipies o8 Ploutre TR BB SR
the invention args js8®meneBREGHd ekiffidns tidtehml 121 id géefic 8 AGto, RBRPSBME Bhd ¥dé C,_,
di rect bondworalkg i @édnt torietlide araigh? et bidish chalned edtureteld hyaiRGeatordGadicas having from 110 6
[ err]-[i m nobicgrbereiateyisesush | ashifar( @xadbpledimethl ettt Ttmitbyietbyby 1. ddinethylethyl, propyl, 2-
rethanol |, o (VBRI VAN e e S Rt b
st er eocheni calybind oMb b Earlior atbims  SaHaL for skdinei, Sl5ropdrgl, Sbuibti, 3-Vutbriyh 2 pbdtanytend i
r epr esent at is 0Mike; 0L 4IKyRy! BErERR L TESude bikyngtadidls haviky FFoaea to 6 tarsdnartolrs/ ¥ cH B3] 16 eixatrh sle,
and i nt er nedi airewynysadbutynyl t3Ftetypylcdmentarbyl end hhieeof , t he radi cal 25 _
[err] will her ei%ﬁ?‘f%mm‘;“,@gﬁ@@éﬁ'ﬁ'@ﬁnw ateizose yhvsein Ajasd A argpAch Bdepgadeptits dirggt
[err] will hePRTHdRs T e
fornmul a (| )zomﬂ@m,esa«f rifac@ichilyB@b@ble Bd aﬁﬁ, ¥hiEtherBd of B s@ribéhmidhilyliQniEHt form
(I'r-a) or (Il tejeotvi th an internediate of fornula (lI11-a) respectively
(1'1F-b) foll ow rigoa!ﬂ to|simplify tNadumyﬂambrﬁgnpﬁm@ampewguetisr(]) and ofufbgisof @@Ting
BL I'n (111-a) m3tpHate pndintgyediptes yred indhe Rredarptian Hietsph tharadiceleact i ve | eavi ng
group such gs, for exanple, halo, e.g., c%oro, rono or iodo, or a

sul fonyl oxy group, e.g. nethylsul fonyl oxy\R"0r 4- met hyl phenyl sul f onyl oxy. It
i3 s evident fromthe structure of the_jyntdinmedpajes of fornulae (I11-a) and
H111-b) that in the particular case WTE RB re¥pectively [err] is hydrogen
i he said reggents may previously be gz @ d 1 to the 5 correspondi ng

foxi ranes having the forrmula [err] or tha gAsardsgoxi ranes as such are
ised as internediates. The al kyl ati on regd®i ons are conveniently conducted
i n an inert organic solvent such as, for exanple, an aromatic hydrocarbon,
. 9., benzepewilimaielhyidd 88 ZpRtantddi R YMBE DX GAfs théRdicdine | i ke, a | ower

tal kanol , e.g., nethanol, ethanol, 1-butanol and the |like; a ketone, e.g.,
2- propanone, 4-nethyl-2-pentanone and the lilkg) and ether, e.g.,

El, 4- di oxane, 1,1'-oxybisethane, tetrahydrofufane and the like; -~

ENN- di et hyl f or manmi de (DMF) ; NN-di net hyk aeet akq d 1'fDIVA) ; nitrobenzene;

21- met hyl -2-Byrrolidinone; and the |ikée[ Th @. tion of an appropriate base
Bsugh’ as, for exanple, an alkali. netal ot e~ hydr ogen carbonat e,

I'sodi um hydride or an organi c base suef as, f'_' exanpl e, o

ENN- di et hyl et hanami ne or N-(1-nethyl ethyl)-2-®propananm ne nmay be utilized to
Epi ck up the“aﬁill%}ﬂﬂ\iaﬁé?biﬁeplreisﬂfé'd%% WMplpg the course of the reaction. In

£ 20 sone Ci r CUNBTABEdSpolimte offaMUId (1) thal herihily B lirélared B N-alkPheig@h aRIn¥ ofBmlid(fb) or
Enet al i odi de, (3 witipawiatprmiedibe of fEmiubiiiial respeetivally Qiib)tfaisiatg ab-lficivih NI IsGRd s66e8ures.
tthe rate of the reaction. The conpounds of fornula (1) can al so be
;':'-converted i¥to each ot h%: follow ng art- knoy:ygs procedures of functional

L. gr oupt ransformati on. So exanples will be qrted Qenel e Jhe conpounds
L of fornula (1) having® a‘l:Tﬁ“'QT:@ substti t uertct nDz HEAR IR i eac 138 dit
“correspondi ng 25 ami nesgby sirring and, if sdesired, heating the starting

. nitro-conponds in a hydrogen-contai ni ng nmedi um _

(I1-a) (11I-a)
o c'mz _ ?as
' ol..c.cnz-w + H-N -CHZ-C-DZ N-alkylation reactxon\_ (1)
14 11 “ls. , >
: R R R .
1 | 65 (IIr-b) (II-b)




n the presence of a Surtaple anount of an appropriate catal yst such as, g
for exanple, platinumon-charcoal, palladiumon-charcoal, Raney-nickel ang
the like catalysts. Suitable sol vent s are, for exanple, al cohol s, e.g.,
.met hanol, ethanol and the |ike. The conpounds of fornula (1) wherein [err]
is a phenylnethyl radi cal can bg_converted into the 30- conpounds of
forrrul a (1) wherein Ris hydrog R po'H'%ﬂP-ﬁg Art - known hydr ogenol ysi s

procedur es. in {ilRe) a6& MPE) W dBreSdntslaf bpPibptiate Iraacmlawaah@grbwguih A Xbmpi6,hélb, d. gs/ ar e

3}d-r/ogen chierp, ltvexmz ornvd;r bmlsulfonvmxv treur; @51 eethylsutionyipxy ongoethyisheoflsulfanyinay.a
wher ei n Ler' F]'“‘F'SE @infegm am1§I°I‘< rfc‘d?"dw anddfil-bh that ip thetpg g‘!’a"by
‘react i g\g P@’,}H :&. PPy RBYHEYAe orvedtedy !
' SU|tabIe unctlo a erlva |ve t ereof 35 In all of the foregoing and

~in the follow ng preryr"a{l ons, the reaction pr/oechts may be isolated from
‘the reaction m xtures c-n? (nEre@gsar ynd f umt"ma—pagl f{I@ubabcording to
smet hodgl ogi es general own in the art. Then‘corrpounds of fornmula (1) have

ibasi c pro;p&alt consequentedy r'{a be converted to their _
;t her apeut J&y A’ifgﬁ‘ 'igﬂéﬂf 2R Theit Blghanit HivERe At Jof BALARPIE, Wi th
appropri ah Qroﬁﬁh ro'éé} , &84 n‘éhrne, eRzené, AMkedivIVehzedd; biilthe AdEAIoRGr alkanol,
“hydr ohgl leq., &ethdnol,@thgnol, h)ﬁdfaﬁdhhd)thb ke; éketkme B g0 Ziptopanhe f4raethyi-R-pentanode andltiheur | C .
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bcheni cal 'y prsifginlre (f ﬁr*srra, h&&mmu Sof @is InGNTLA Mayf haveae@ramaa&wmﬁdtkcy
g4 Nt ended carbontagonss i theic stebcturd, Elach of these shicshe@ntefs rbdyde iprosent iniadii and aS-camfiguration, -
ic onmpound ﬁ?ﬁi gndst-aatation beingie eqweanogdqnmew-yttbe railge flaseribed In Jc@ra{Ghem 34193 8ot

lexper isre oY stSl6dcRenTha rombie ToAS 61 ﬁ@%&%paumdg 5t RRHE T m8b biktaiRed B thet ©

e desi gnat gpplitdGorbdf @it RESWHIRAcEdUrdsy DiasireBisohiersintly e ¥épaatedibg physical sepaflibrimatiods " A"
Eand t he sistensblegtive’ cBIétalhwtlbmemt chfamatdgeaphic edchniqure.@.d. corte careng distribution, and

E'st er eoch@prion ersasav aggtpddromeach ather by thpgplesthogysipiizatien of theis disgigrecperissalisr ed

wit ly
E comoynd,™ [P .lii'ﬁm = b LAAE) ) S <l O s 2 o GREARY Bl
-;{_*m3t hanol Leredchertidsily S56Mefid 1oAY ot tileYap Sﬂatéjﬂﬁrﬁﬁﬂ‘nﬂeﬁkli BRlidtd@at the re tQiBﬁrbccurs

- COr I espostetsospedifiealiyhe RS or SR con gur ation at the chiral centers 1 and 2
O 3 AN (o, by the opeesion o1 oo Tty bRdurse peelr oporiheigeptsti on
; application of methodologi

: at t h%l) Sgu?'pie::glti |io%1rer|§éﬁysé Ig:%hez%mpounds of formula (1) are naturally intended to be embraced within

the scope of the invention.

In many compounds and startmg materials the stereochemlcal configuration is not expenmentally
determined. In those cases it is conventlonally agreed to designate the stereochemically isomeric form
which is first isolated as “A" and the second as “B", without further reference to the actual stereochemical

65 configuration.




_ ‘A nunber of internmediates and starting materials in the foregoing
.preparations are known conpounds which may be prepared according to
B t - known net hodol ogi es of Ppreparing said or sinmlar conmpounds. A number of

Ruch preparation methods will be described hereinafter in nore detail. 15
gthe internediaters of fornulae (II-a) and Il;ﬁ may generally be prepared
,; reacting an am ne of formul a (I ent of formula (I11-Db)

espectively (pb} beBrhost Prdréid Bm E&ﬁdsam.mﬁmmna&ms 8 dihgds-2#-1-tlersopyrdpe]
gierein for memardepassibsipeimentally beénciatepoivatithaithe '4'f forrh aofdspondp eith (theBS pnSR
Wunber of peanfigurationat thechiss! dehtersrl@nd & phansfd whikyyhe it form P?’Fe-sEf)“di)\”'t']l the SS 85 RRng
the consegquentfioygien et Bpsaideirelifen®hus formed (11-a) or (11-b) with a reagent

:(III-a) or (111-b), thus yielding tbe deSIredocorrpound of formJIa (1), may
‘be conducted during the sane. N- lky ork_{:,e |0|a cedure. As it
is described for the prepa g 9?'63 mul a (I) t he
{ ntermedifates of formula ( a and (1 II-b) na previ ously be
converted into the correspondi ng oxiranes having the fornulae (lI1l-a-1) and

I11-b-1) or Sﬁ?ﬁlﬂtb@?@fl’n?dﬁﬂ&dldﬁ%)énbﬁarﬂigeﬁhtahIswndflfoasomgﬂrmamdms@!ﬂé@°wwp°““d:

it nt er nedi at esicoinay Iﬁsrmplaaéa(cbddlar;%az;mdw mamoqy%{ q}L Péﬂ'“FQSF?’B%“H‘&
art - known pneeked of such preparglip mathp g FeabtitglaA SRMRAIf NQ
al kene of” b r-@a o Igggsenﬁ)@f rp 7a )an pdt&gnrgla fl- Xy?ft;ll witg sé‘mﬂ grad;umamgmmsu
such as a ti} Lv.% flt oﬁhboland of farefuly.sul f oni um hal i de. The
|nterrred|ates orrru III-a 1) and (Il11-b-1) are new and as usef ul

i.nt er medi at es |n t he preparatlons of the conpounds .of fornmula (I) they
. constituf® an additional featur(e:nﬁ)tﬂ_eﬂb}_‘éﬁ&t_’_‘]ﬁi&'ﬁ; 6ir-a)The conpounds of
focoula (1) and their phaemaceutically acceptable acid additi.on salts and
. stereo- chenmically isonmert@& forms ROSi.aﬂ,iyﬁtim@aE:ﬁroh! -Z{Hg{nergl C receptor
~ bl ocking activity and asuﬂuch’t J reat mrent and
brevent i 8h of disorders of the coronary vascul ar system Due to their

useful [err]-adrener |c rece tor blockln artij.c 'cfilJ ¥%
. . | t ns of
| n view of t, :Fl’a g%r gg gaﬁ gﬂ‘#‘; ‘ ||Vt,;l'g ﬁé{ iféﬁfa lfl?n\glo firmula
gonbi ned wi t( e namfustioaseacﬁoa cbdurd) In a use

hnt i hypers ensi ueit a@&scubeuyqr th petaﬁmmﬂ tha sorofouhdsrattormauld {I)the lmhenedlates of formula (lll-

bhar maceut | oamm liptmeys aqtoreenoeatwmcemfmq-mthsmrtegmﬁﬂs Wémgthé\f*@dbﬂem%aalﬂl'\y"

“someric foradll Hé'r‘EGi“d ¥iga Q?i'g afrg 1 A bIE ing AR ndubtEor ;
brevention ,,pﬁ",,cgag’ ﬁ}f aéﬂz(ﬁ( maedma aéﬁ d}?}aiﬁ‘( %ﬁ'b%ﬁé%uﬁﬁfhn ro\sﬂauvff hyd restH? ar
isef ul pr@p%&ameagans‘, h b £ imEieulRREhiink Ralipé &Vﬁﬁﬁ'\bﬁhﬂsnﬂfbm salfdder s. caused .
by the cor onar Yhe ineooédiatessof sfbrawiabhw-asﬂub @& dt-b-dbare mswd@dmi sful F\tﬁ'mﬂ'a@@dnlthﬁ )

ari ous pharm@mﬂs@éﬂ‘e? "?°a§‘5“6 A %‘2‘"‘! Ndclor (g o
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b nders, g t 5§° il gmﬂ]ﬁ,i
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flltered of timeawifdimboide wes edddt meppwie.fijoh &orﬁal , 1hé wablla yas Beateddiio fap chtdc"s-and
hydr oxy- 2H _s_ttrmmmpg}atrpdzare&m m&t éhqxsacaom@smmms ewamretpmrfmr@'dz&yvast

R Wg £ %ms LR ey Ly

added sl ow Xver iHéa re IIe@teéQJ\ dthke @fdeftiwas
nitric acid a1 .ad.ﬁ@ 316n6arﬁn(7ﬁ.ﬂ%) GF dand 2bRpuiyRx3 2H bekkopyean-2.0
nut es at bablmxvlhter&perﬁit:lun’(mterﬂihﬂate gction m Xt Ur e V\B.S pour ed onto ice

at er. TH® product was extracted with tE' EI oromet hane. The.extract was -

red, filter el% aasggeoes 9:! 9ft art;r Eveetl'ry? ro- -ﬁyc{c”& IZi-l '1% zb%/raﬁioi éémaxﬁaﬁe in90
- dhr omat 0gr aphy of oV, Rldinitylfsriatiffe were dadecPpdtionivide 8.2 Phrtd dflaGBAiGHh B db ARBerslsTIS0%.
et hanol  ( 90pdrzobypletian, stiffing wass canltinied tfor 30 InnupesrAesol utiart bfi 3arpartyfiahlocarhdtiertibamgenand

i tlhe el uent Weig pais® Nﬂmhvlﬁm"v@svaelweﬁ\ﬁsp\t‘# Seenl OPWE'ETL'P"'? theyhale wisstingddor

d
gt hanol a“d 5%33 4%“% W'&"m:: T 5 a0 e’ ””"f fiie sT&e“ﬁ%“fdﬂ“ i fitered and

, 4-di hydro fu n%ﬁrﬁm% ﬂ)lﬁ'oa&'s ca galusing Bichibromethane as

¢ | nt er medi aBlBenga' e ptﬁe FrackbrélviréXd oll RAd #h8 elOént was evaporated, yielding 6 parts (76.9%) of ethyl

', 4- di hyde o3.G-dihvdro-a-(rﬂubhvlmdlhmz)egwm;moavreraz—mboﬂlate agg rediduel@terpediatg 299f et hanol

_ ! and 5.52 parts of concentrate sul fur CI d was stirred - for 2 hours at

- f | ux terrper aAM ; arrtg dﬁb ﬂi‘r?& quﬁﬁym -c-gmgxﬁl@ﬁod% p\éﬁéof

grystall i zeslmirropmdz Efr%w GIRIAE G4 Was rea Ia\r@m RS, Thel Rctfdh ORidGie WiRS

. &1 | t er ed sof évapsraked] Watktl andyd sebidinhgdrbdealuticn Wedbadd ed)tb tletrés}due The product was extracted

- §. 4- di hydr owsh dighioromethang-Theextreg prasiwashed withvatarydried. Blteregs ‘@P‘P te }d@s%eﬁﬂat e

N 2 ). A mixt )t ethyl %W}%e&hy@gﬂyfapmholh 2 b]pyran-2-carboxyla as a termediate
4 di hydr o- ,phg,pnq dn e,q,gggg;y s%a,(;g,r boxyl ate, 3 parts of a 45 solution
£ thiophgne ighy awal rwaaﬂ:oraﬁatérmmamhews hydr ogenat ed at

rrral pressure and at roomterrperature with 5 arts of

ad| um on- ch rco Lyst 109 AftEé?’“E'h@ c L ated armount, of h en
o taken m"g@ﬁu \?sa iﬁs%ﬁi He T El PR g Sere MR

"vapor at ggl, evh 4. "he F65idea 'Was |t9 orrc acid solution 10% and extracted with 1,1'-
- §- am no- 3, 4e)dbisgtﬁhhe - Thistestrdotwasaitigd, &nergd axmrdv te:t Ttheassidueves ididspived in 120 parts of

: (i nt er nedi asfea@uend t%;m wmsrtlggte%g %}g%@lo ;%@61 nmé%&g:‘zs Z negin
gt hyl 6-ani fRP ? %3,% g“ |
 pyri dine anfly, 2‘5@3’“ "f twmsb Chiferetitsn d QB Qzapastg'frm) P
-20.6 parts emydmithaaaﬁwyfaamehrbsiw@idcda1p1naﬁ@&t@areauaeeﬂ rret hyl benzene. Upon

sonpl eti on, stTorarsm momqfrﬁlpm!aeaj(mm erHat-benmm-n-& mﬁcwﬁié 'n T parts of

Y teaction m & °f‘H‘é°61°? S‘? 'W?"Q‘e:f .

H I d df f th .
frec ooyt b r % zaﬁ%? e ‘ﬂ’i‘é ::rda&n. Gt A e
g iltered andmevamr ne ot 16 bl ot or B ri o ALBI6 SRt QRIBG) O RRRY
bver si | i cadiggdro- 2r¢:1-henzapyrani2tcarbaxylié acid: nmhszsrmmmrmamaeas and met hanol ,

paturated with ammonia (95:5 by vol urre) as eluent. The pure fractlons wer e

»

(EER s s LTI A Bl i e

' el di ng 10 o) Sfirki uted, ‘€4diitbn of 97 parts of 3,4-dihydro-5,7- dlmethyI-ZH -1- benzopyran-z-

#, 4- di hydro rﬁetlfa(\ﬁlm parts| of dichidrpraethane e ddded duviega & ten pétiod dihb wRYlp erasstirregfor

er r] (i nt erGetiiuasand 842.9 s of N N-diethylethanamine were added. The reaction mixture was amw e
A i xt UPe "each aom tﬁ'ﬁ?"["§u"6-f|t was poured into water. The product was extracted with dichloromethane

@, 4- di hydro- 2- net hyl - 4- oxo- 2H- 1- benzopyradw 2-carboxylic acid, 18.4 parts of
oncentrate sulfuric acid and 2720 parts of ethanol was sti rred overni ght
. reflux tenperature. The reaction mxture was evaporated and the residue
"Was taken up in a mxture of 1,1 -oxybi sethane and a sodi um hydr oxi de

sol utlon The or.gani c Iayer was separaied -washed with water, dried,

-, ~E— e

=



“EP 0145067 Bl eluent. The pure fractions were collected and the el uent wa N
.evaperated, yielding 126 parts (72.7% of ethyl {
03, 4-di hydro 2- met hyl - 4- oxo- 2H 1- benzopyr an- 2- car boxyl ate as a resi due
(internediate 26). A m xture of 126 parts of ethyl
=3, 4-di hydr o- 2- net hyl - 4- oxo- 2H e zﬁ@/ car boxyl date and 560 parts of
“ethanol was hydrogenat ed at nogﬁEIH éﬁ?e ?ind at roomtenperature with 5

ar ts of egekt vead iwashed Succeasivaynaithoendr, mﬂabm&tc adio 3olutidh 1€%, vidree, acsadicnd Ihgdregbn

a Iunt ofcar ’g‘%ewma% anmfetﬁn erg’ : fiithred and 3 edrrf‘\qi;tgt glv 18;;5}%%%:%%?2%) gﬁ%
iltrat e e a S
(80.3% O h a}nﬁlr%a'éﬁ"?’é'a i %@E " 'gﬁﬁ'mﬁé ropri@ LAY e -

.[err] at ttﬁre&vdiamsqqfra&&adre (internmedi ate 27). Exanple To a sti rred
m Xt ure of 64fluo ,Q—@h\@fo-zéth nzopyran-z-carboxaldehyde (intermediate 35)

3, 4-di hydrd"(’t"‘f Hllage mediate 360 parts of {
NN- di npt hyI Y g&ﬁl‘&g ﬁ; ri‘g"’ﬁmgg £).a sodi um hydride \
di sper si on d",rg H. ;{z&j’yraﬁIchsﬂbbﬁ)Gm m{e, idtd st es, a solution of 21.7 ¢
parts of 3- .'m-dnmrols- etnqmrw-ubanza:ﬂ/rwdaﬂoogérdelhwe (iterraddingd doprareni de was added
dr opwi se. Lﬂa‘um@-@ﬂﬂhﬁw 8] bemepwm@rcerbowehn@aﬁ'e@rmqgwamut [err] and stirring
was coptinued for 22 hours at [err] é‘m’ﬁ factron m xture was evapor at ed

and the resjdyesifad dorliéi of a8 Uphrts Nof\Bthfi! 3,4-diffurdl6-RlbyimetRsy)12K LRk Ha-t

1,1 'OXYBérS&J/IbﬁﬂR ‘498 PartsCoft raiyiboniEe WoRN@ded\idicbwise 0 paHE) &F H SR of (H6(2-
.drr ed, f methgipedylBalumisivabedrisie mxmethithenasnd ap -B@%rl-t»urecormm?u stirfingonhs tloleeldtfmn

chr onay o 9 sar/ °§ hP mﬁ@r%&aw oa%h\ethqrzfrre 51\%349'*@@ c
fracti g emo,ﬁ% g rregrs.a T
ey Wit FIBPEAYTR F 4-dihydro-

of
‘ 2% ngs b h‘thd 61' % eredHaldY;
car boxyl a-t(;memnahdxe)szwdmn opyrare2-capishixaltiehydgs.a rediduXiaweiphegliatel2ll0 a stirred .

“sol uti on ofin % s&ﬁ’é;yamﬂsﬁ?_gjwmlalso prepzé?;mzal% T"@;{" . ﬁ’
:3, 4- di fydr 71 m > ts of
SNN- di et hy%pgmmjﬁ 2 253%?@& AR 2“"’ S ?% {“g"ﬁ "’Q%P@odr um hydri de
di sper si on 0k B-pﬁiﬁéﬂ?[oﬁi’r)lezﬁﬁybeﬁiob\frid ﬂ@rmdsawetunmaeeh.a‘tms)w m nutes. A
.sol ution ofs.ed-dydwmshy}ﬂﬂ-@bmzmvmmdagbbydm;hmmeteﬂﬁedram 478 apdir t s of _
N- di n#®t hy | ¥-Brierm-3di M?‘%U%Z%V’GW%‘EG‘“%M°WHTI‘@W iatg 48 whol e was
irred for 22 hours at [err]. The r t@p m xture was evaporated. \Water
as added. TthhestRedshitibn YBR2 faxlok mlsﬁffg iiro 24 -bbnzoByra-SafBoRAid Acid T o Yikd GCt
z s was h etratwiditofuran wepel adtiedl ¢ potsiofl € 1'scatbdibyiltis)1 HLioGazale Afchr stfrtldd for tbouaatiroom
apor #t tampergiyes, swhaleelamlepm r74°@ andA# necss efmotslnwmfﬂn M)@ngpmr ca
UI' S 0
ra

osi s S ST gge‘h '°°"rre{§(§§.,§° el and”

’thé’ as washed
4 dr hyd,rtrowﬁte(, rahany téma ;5 otdted] The Fegidie/ wadput mscab myﬁoat@era@nca gelessingue
nter ﬂemcuoremm ne aEilaqrpITbe rit&e fractions weresoliette@ ndilag dluentofas evaporated, yielding 9.50
‘4,7, 8, mtp HafrhereyEn2-caibpyatdanvds & & repigysy [dle = 41§, e 2006 '|5ar ts

et hang?' s tz[';n s §f Ohars Ok { 3?'45& it SRR ﬂdz% \bg{ B0 ic o8k a8 Pahdls 2 §

Our s. Tt&&al{yﬂﬁﬁﬁdn%rémdﬂﬁw 8 pHYESof 3,3'-cafbomIBIS[#- | Rter ngfob P Héud 3t room
dr ox45d enpabute, tha whele evasichibied td 965°¢| md&;s:aduef a siheomfmethmomalmamnmd

‘th di chydg %Frwwan@thvwwemqf teiEingap {16 MiRitasiperiqts Upep campigtian.ed

- S ad f 16 parts of methanol, the reaction
nd evap&t; ?v&:a %?e ? %E ed %Irl e propil‘rjct xtracted with 1,1’ !
4,7,8 e 2, i orad and o aRbAN TG eBidawas pufifeddue
-nt er_mady ﬁlfraloBQ}rer sihEb gel ﬁtlii‘ﬂ irlaﬂorﬂﬁ&ﬁﬁfe a5 lermem. 'VlﬁSpu mndhﬁ @R ®llscted@nd the
'hyI ﬂlumh apofited pE @Sebi]qbyr)éﬂ-dﬂwd@ﬁﬂdwyhmp\ear(z srrizxaidetyde as a31) . 9
<anmpl e eidye; %Tr§789°(‘(71?§"21 R{OHY fintermediets 58 nz opyr an- 2- car boxylic acid s
ere taken up in 44 parts of (+)-a- ﬁ.{, mz:enzenerret hanam ne in ethanol .
wa

he praci piasatanslof sddiumt hydide dipbrsids b h&i thieb timed Rith\Beéirorkbmaméaabét ed.
he resi duggewamosmeaat Ben thietetweze dudelt 150 hérarofd:mamwdulmidatﬁrfme-rstlﬂrm&’&mmmmmnteS.act ed

th 1,183 xcnh@ @st'ﬁ'? aerte amg adi’ thedvhole; vraﬁélrf@er gﬁ
F B 7 f
ool S e S e e S
[treated el acao.sp. pl e ré’(: ufaslaﬁ naan&ws{e, GaTHae i n
80 par t sexphictatds avashed v‘ﬁhewaé-eﬂh@, tfindred] afty’ @@pdratedVcFsorii ithel Rsidub, Eef isanids were

3 “crystal | epeseted hy eaturer- mndtqgmvhepwaﬂma gelsingmediiibonzenges duent Srestrafractionsak en
up i n e8P colesteanddne % qfﬁg fract arlmsv mo&rf&dész 1aglent with
was eva ora Ed Zopyran as resi

e : ﬁ? %ﬁ?ﬁ@-lso

50 1, 1,- @,}{gﬁ% 1’:} PN B gD
kyr el ding 4 par




ero-ZH- 1- benzopyran-2-carboxylic acid; np. [err] (internediate 32). To
#lstirred solution of 65 parts of
- 3, 4- di hydr o- 2H 1- benzopyran- 2-carboxylic acid in 160 parts of ethanol
(s added a solution of 44 parts of (+)-a-nethyl benzenenet hananine in 80

ts of ethanol. The precipitatedggr spkiltered off (the filtrate
s set aside) and crystallized foErp P?‘Hﬁoﬁoﬂet hanol . The 55 product was
| tered off, dissolved in water, treated wth_ a hydrochloric acid solution
§P9% and extracted with 1,1 -oxybi sethane. The jAxtract was dried, f.iltered
nd evaporated, yielding 8.6 pagts 294-0Q] 3, 4-
41 hydr o- 2H- 1- benzopyr an- 2- car bOXyi< id; Jnple,[err] (internediate 33).
ixanpl e 14 60 To a stirred sol UNNQl” 7R parts of ethanedi oyl
di chloride in 650 parts of dichloronethane were added, during a period of
0 mnutes, 83.5 parts of dinmethyl sulfoxide at -60C and under nitrogen-
t nosphere. After stigrrl ' ' { parts of
, 4- di hydro-5, 7-di nmetjgy| - &+ 1- bgnzopyr an- 2- neﬁhanolzgoaeg_gb parts of
chl oromet hane was gdded during a 5 m nutes period. The whole was stirred
r 15 minutes and 242.9 parts of N, N-diethyl et hanani #8™efe added. The
rieaction mxture was fjallowed to 65 reach roomtenperature{ It was poured
into water. The prod €} wgs extpact ed wth.di cToromatAﬁane The 9 EP O
45 067 Bl extract S washed successively with water,” a hydrochloric acid
ol ution 10% water, {83so#i um h§dr.ogen carbonale sol uté on }0% and wat er,
gried, filtered and gqygpogated.gThe oily residge was gystallized from a
nglr/l amount of petrdl eunether. The product was filtered off and dried,
i-ef'ding 58 parts (7

i 85 of 3, 4-6-F H A
gi hydr o- 5, 7-di net hyl

B¢+ lgbenzogyg an- 2- car boxajdehyde g i nt'¢rnedi ate 34). 5
fol | owi ng the sane prjocedure and usi ng equi val ent anmounts ¢f the
jppropriate starting ht efi al s, 1 %are were al sB prepar‘ed:

- f |1 uor o-3, 4-di hydr o-|&€8+ 1abenzo n- 2- car boxakdehyde ® i nt ¢r mredi at e 35);

- (2-fornyl -3, 4-di hy 5%_25!- 1-begzo yran- 6-yl )aﬁg;tam' de, (i njernmedi ate 36);

: §, 4-di hydro-7-net hyl - 1-'benzopyr an- 2- car boxal'deehyde (i nt ¢rnedi ate 37); 10
. fethyl 2-fornyl - 3, 4- déhydBo- 2H 8- benzopyr an- [ efH] - caroxyl ate (internediate
£8); 2-fornyl -3, 4-di r 0z 2H 1- QRYh@N- 6- cagbonitriy e (ijnternedi ate 39);
8, 4- di hydr o- 6- net hox a‘gl-l-.gL - bengﬂd;%r%-@-.car bo{%al dehyd‘e (ipternedi ate 40);
$b- 2B 1 - beTEHgpG-AH- 2- carBoxal detByde (i nternedi ate

; 7-CH g Exanplg 15|To a stirred

fnd 6- brono- 3, 4-di hy
#1). 15 le3 m -
folution of 48 parts |of ethyl 3
k. 4- di hydr o- 6- (phenyl|fftt hBxy) - 2EF%3benzopyran-8- carbdkyl afe in 495 parts
jiff met hyl benzene wer desdded dr osw'ggeo-;h% partsaof a sal utign of [Dbis(2-
fret hyl propyl )] al um ni hydride_in t hyl benzepe at [err]. [Upon conpl eti on,
gtirring was continu gg}og 30 n?'rﬁflsgg' [err]l.’ The réacti ¢n. mi xture was
flecomosed by the carjetul #y addé4dvon of 24 par#is of 2@ nmethanol. It was
poured into 1000 partjgs of ;water g t he whole was stirgyed ffor 15 m nutes
Yery carefully! The xture was acidified wth concentratethydrochloric
i hcid. After stirring (¢®dr B ni nuee3,0t he organi® | ayer MAvas ¢eparated, washed
PWith water, dried, filygergd andggypagorated, yiglding 39.8 parts (97% of
.- B, 4-di hydro- 6-(phenyll net hoxy) - 2H 2-benzopyr an- 2- car boxal d¢hyde as a
‘ Fesidue (internediatqd’¥2)® In a5Sg¥srd%mannerBthere viere 4l so prepared: 25
¢ B, 4-di hydro-6- net hyl -124+ 1g- benzgmsr an- 2- car boxgl dehydey (i ntler nedi ate 43);
B, 4,7,8,9, 10- hexahydr]g- 2H- napht hol [ 1, 2- b] pyr an- 2- car boxal dghyde '

. . 23 ! 5
“{internedi ate 44); - 3,}4=di ﬁydr 0-9 ap‘f IT1, 2-5] pyr an-®- cajboxal dehyde
{internedi ate 45); 74 - H  6=Br | B - '
3, 4- di hydr o- 6- ( 2- pr odeny! gxy) - 2 - benzapyr an- 2- car boxal delyyde :
(i nternedi ate 46); 3, ﬁg-]di Eydr ogtcr%ef'ﬁﬁ;l%ﬁzﬁl- 1- bénzopyr ?:11- 2- dar boxal dehyde
(i nternedi ate 47); ard—36 ’
IN- (2-fornyl - 3, 4-di hydr o- 2H 1- benzopyr an- 6- yl ) net hanesul f onam de
$(internediate 48). Exanple 16 To a stirred solution of 12 part of
F(+) -3, 4-di hydr o- 2H 1- benzopyr an- 2-carboxylic acid in 270 parts of

adindape

R

-

1



Fetr rahydrofuran were added 11 parts of 1,1'-carbonyl bis[1H i nm dazol et. R
Vﬁter stirring for 1 hour at room 35 tenperature t he whol e was cool ed to.
ferr] and 84 parts of a solution of bis(2-nethylpropyl)alum num hydride ‘
i1.5Min nethyl benzene were added dropw se. Upon conpletion, stirring was
tontinued for 20 minutes at -70C. After the addition of 40 parts of
;mat hanol, the reaction m xt ure WEP [ﬂ)ll4506(7nﬁj vvater The whol e was

dified and the pr-odue ; . hane. The extract
Ma washed wi th wat¢r, dr] ed f] Itered and eva Qrated The fesidue was
purified by filtratijon over si 1¥ca gel using 48 tri cHeBeBtfe{ hane as el uent.
The pure fractions yere collected and the el uent was ewaﬁor:ted, yi el di ng
al dehyde as a
To a stirred
boxylic acid in

reS|due [err] = + w-. -
solution of 8 parts{® (-5- 3 46di= ytSﬁHoC 1- beﬂzopyran B-ca
225 parts of tetrah) of Wan wWgy e added 7.2 pagts of A

1, 1' - caf’bonyl bi s[ 1H{i ni dazdl e). After stirring for 1 hour af room 45
temperature, the whpl®%e wd cooléée”j‘é%'eﬁ"’r] and®84 partsBof ‘& sol ution of
bi s(2- et hyl propyl ) bdgumi M hy gtglesd. S | N nefghyl benzege re added
dropw se during a 1P m nutes- perlo%i ?Jpon conpletion, stirring was

conti nu¥d fOI’ 15 mi het-es—at—tfersf—~ALH-or—t-he :.mlrllj_lm of_lBdparts of

‘met hanol , &rea tlon m xture was %ur ed onto water. The whol e was

acidified an ,fﬂ%g,bg@ ;W?an miermediiy/dd). S€t hane. The

‘extract was 2-0 é z{,@;aa infaFRediyedipr at ed. The resi due
'was purfof | edUﬁany 10—héxhlimd-zadm M—saphthoaz@aiyrammmgnddrate(m) or oet hane as
el uent. The @'Bé”ﬁé@'h‘#%f%’@iiwbw @Pt'gel%(.laﬁtp\'tanémemggte 8hs evapor at ed,
lyi eding 6.6 8 ggo r an- 2- car boxal dehyde
as a residue, Fﬁg f sz’"fp hd}é}ﬁ yra'{"" erde'? ‘ernedi ate 50). Exanple
;17 55 25 4.5 Parts of a SOdI um hydr i dexadhpeper si on 50% wer e washed t hree
times with emnﬁre@mm of -Rdiinydro-2(2-wetbyl-1erapesyl hmzefurafmémarttstﬂﬁshmbmmdded

150 parts °6'12°%ﬁ E l{ﬁ'ﬁ "’hm"éﬁ*hag? Y"F"fﬁ“ﬁﬁ@fw?be ah"l?? gemppgatuge.

of trimet 1 E"rﬁ' T:f} b.'ﬁ??o “&ﬁ%&ﬁm , éﬁrfgﬁfk 2&?&"?‘%‘}5 1 rod
g Or 20 m gﬂ@ﬁl g ¥miMudcof tri¢hiblo d hexane (10:90

g nut es- thVIvddme)&s Gluﬁla.r The pm‘b frédl)ms':iydire ehillaotett and d-elrent was evaporated. The residue was
thenzopyr arfu'mec:amﬁtsmﬂceﬂe'n ehsomatpgsaphy (1PbCloversitica asl usingi mvngaezemﬁuam@e fist 2

hours at Jﬁf‘ﬁ,"éﬁggmggi "‘86' gsqeaggr%?ﬁ* ¥ie'ding 34.RA88 (Fd i f RS SinYErP ST

§The pr oguc m :Loﬁprep ybi set hane. The extract was washed

i th water, (@1-88dihydro-b-bfiratyl-28nbeuppsH (tedeledidts oM dnie r esi due, the isoners

fier e separ at &dt3.Argihgdyb-2Hoxirap Y28 Tdoemgpagrniinteomediatg 88li ca gel usi ng net hyl benzene

is el uent. The pure fractions were ¢ }I ec{%i and the eluent was evaporat ed.
=2:0X

> Tirat T AGHLAR of 28 hRRTIA-RS 5:{ i igihh, 455, %R BGaHeed,
Iel di NG FneEmoRathiné; Zof‘it;'% Sd-e la?at%%wst @xw.%«t m& Lk of Wi
esi due 65w(nori’tear Thedily tesidbel vas chysalligeiciauntl 2,2 roxgitispeoparfeBThesmoaicy) was yfilteded off and
B+ - 3, 4- gy arielding 28 pans, (2204) Lofh k84 J@%/Pﬁ#dlhmro-u-ll(Eanitnwa@wlnmhv[léﬁﬂj

yran~2-m p. 121.8°C (jptermediat
' R wmg e same pﬂcedure and'using equ \;?émeawg%nts o mr %Eprrprg‘f startll_rrgunatenaﬁ
[ ertl‘a}e repared:
[err] (8554~d1h ro-a-[[(phﬁvvlfnethyl)ammo]methyl)-ZH-1-bérizopyran-Z-meﬁ:aBﬁ:l mg-104.1°C 6- F
(in@fnediatq 90); H A 58 H [err]
w0 % . )-3; hYlt,iro-u-[[ heny methyl)ammo]methyl]-ZH—[ g?qz?pyran-z-rgtt@gol mpy 100.5°C  H
erme ;
A }-3,4-di vdro-a-[[(Lﬂn@l]nethyl)ammo]methyl)-ZH-“enzopyran-z-'rAﬁeﬁ\gnol [Hn = +83. Joer r ]
(B= 0.33% in methanol) (intermediate 92);
(A°)-3 ,4-dihydro-a-[[{phenyimethyl)amino]methyl]-24-1-benzopyran-2-methanol; [a], = — 88.09°
{¢ = 1% in methanol) (intermediate 93); -
&5 (A)-3,4-dihydro-6-methyl-a-[[(phenyimethyl)amino]methyl]-2/4-1-benzopyran-2-methanol; mp. 92.1°C
{intermediate 94);
(B)-3,4-dihydro-a-methyl-a-[[{phenylmethyl)Jamino]methyi}-2H-1-benzopyran-2-methanol
(intermediate 95);
(A)-3 ¢d|hydro-7-methyl-u-[[(phenylmethyl)amlno]methyl)-ZH- -benzopyran-2-methanol
-60 (intermediate 96);
r {B*)-3,4-dihydro-a-{l{phenylmethyl)amino]methyl)-24-1-benzopyran-2-methanol (intermediate 97);
i " methyl (A)-3,4-dihydro-2-[hydroxy-2- [(pheny!methyl)ammo)ethyl] 2H-1-benzopyran-6-carboxylate;

j err]

- mp. 115°C (intermediate 98); and
methyl (B)-3,d-dihydro-2-{1-hydroxy-2-{(phenyimethyl}amino]ethyi]-2#-1-benzopyran-6-carboxylate;
F..; 85 mp. 130°C (intermediate 99).

12 '




" {A) -2, 3-di hydes

B e Aasa i R

Terr] H A 64 H [err]

B 65 H [err] H A 66 H [err]
B 67 H 6- CN H A 68 H 6- CN
B 69 H [err] H- A 70 H [err]
B 71 H [err] H B 72 H 6- Br
A 73 H [err] EP 0145067HB1 A 74 H 6- Br
B 75 H err] EP 0145 067 Bl R

A mixture of 5 ;B;-ts of (B)-3 I4-%91V8r5' gg %i &i;amlno thyl]-2H- 1L§nz£dyran-2-methanol H

and B50]darts of ethanol was hydrogenate ure an room temperature with 0.2 parts
H palladium-gnegharkoal catalyst 2%. After the calcl.H-bted amount of hydogdn was takkh up, the caé&étl’ ]

| 5 was g theifijifateyas gvanprated.tThe rasidygwas cafstatized fromeacetenitile, yielding 3.1
dn -3, a- i B2 L\gei%‘aw'm%av OydSy PR LR oI 2 BRSSO 58 1 o . 3B A aeda)

B) - 3, 4- di hy 0k Q-sPniidr SlbriBE Rk wereRlsh & AP¥ka:2H 1- benzopyran (internediate 81);
40 (@) 3, )-F{aBirdribOryinas-ainyds-on- §ebam;ryaaaselmahnaaiamm5aie wb] pyran -
internmedi gt e

(iB)-3, 4,7, 5’3'1152‘1‘?8?5'?1%?‘{5“92“@5?1 ranyl - 2H napht ho[ 1, 2- b] pyran (i nternmedi ate
3); (A)-3, 4- di hydr o- 2- oxi ranyl - 2H napgi gk 3y 2- b] pyran (i nternedi ate 84);

nd (B) -3, 4- dA hyibttuee 2f 0271 partsy bf 24k3aagtytild2okirahyldHPlbenfop(ran)t £.8 Nacts adf CheRlhe- 25
gx er| e §E8 nmtimwgm:wqudﬁo s absojptqﬁthanol was stirred and refluxed for 4 hours. The reaction mlxture

a

3-di hydr (?’a%ﬁ)mme a |he fes g ‘%‘E g f@lpﬁ\pg om gr‘g@mtoger@fhca\ggq&ml Egﬂz
th
Jar boper oxJjimait ﬂ] (s ] ﬁkif r.ff&vﬁﬁ‘ﬁ‘ﬁ{?@mﬁi& Cidiista e
ekend at dma}mzh&mi&% wzemet Jme|)emm.| kedid eeaeaﬁp uh
il t.rat e2was Futlowiagithe sarae priotddu@ ahy dsummnvslunhtfahtoentseﬂ thé appiRopribteisaingintakeriais,
0|umhydr" dried, filtered and

re alp
vapor at ed. E% . T)en?av'w&gvl@nmﬂa'?m“wnws%fhnmao P BT 2By

$ilica gel usa«nmaunn(ﬁﬁarmﬁ‘emwwnbfs#alr&wsﬁs)agaﬁdmmobﬁmaﬁo;(ym -2 etfiholy O UNTE)
fs el uents. (cblmpoyndse Tracti ons were collecte t he el uent was evapor at ed.

he resi due BB 1-&ﬂ‘lllheenvmmhmnmlwmemlemﬂbldm dineregff-tpéngory tRi2@)ettaneli

i e el e MR PR i bbbl g o JRatBResok | oot o
yﬁé [Meﬁﬂtﬂ&hﬁ)ﬁﬁﬁ&ﬁnﬂﬁﬁfhy@ﬁe)}&sﬁ%irﬂ&k%-s(rﬁéﬂ{yﬁffﬂﬁgén%ﬁrag@ 35

§n a siml aethasailiempbireite were al so prepared:
IB) -3, 4-di é&P@ a'diphen 'yﬂhﬂm'molb'e'nztb\;bv\ebﬁl%7m9emme’ehhmre2lmaphthaﬁd blpyran-2-

{A) -3, 4-di a‘@[@"r JthYBﬁlJb]é?%@%&&Wng%y t5-3' enzg}u%ngg&anoﬁ%c%%ound%fa 40
A nmixture of (E @L{l(She Imethyl)lmmolblsmeth iene]bisl[3, 4-d|hydro-2H- -benzopyran-2-methanol]
Y¥A-6-1l uo(oomaqdiudd),hydro 2- oxi ranyl - 1- benzopyran, 4.3 parts of benzene-
fret hanami ne, (%>-par[mn@fsmalbslmdm$ mmmdlhvmg-wmbanzewrwﬁimteému:m195 4°C
over ni ght . A ur e was, or d. The oily residue

ferystall joz ﬁgﬂ, ?’a °a§ n{'] éﬂﬁw%ai "fﬁ’sl%%%wé‘fﬂmgy'#ﬂfbé?zgﬁyr?ﬂ' and
dried, vyiel dl(A.@,)z.a [[@ﬁd’n&lﬁ'\e hylene]bis[3,4-dihydro-6-(phenyl-methoxy)-2H-1-

( A) 5 6- f | uobewzébyrbn@inmyteing} (fempolnd 2. phenyl met hyl ) ami no] net hyl | - 2H- 1-
benzopyr an- 2- net hanol mp. [err] (int eEr megh ate 89).

45 A mixture of 1.4 parts of (A)-3,4-dihydro-2- ox:ranyl-2H- -benzopyran, 2.2 parts of (B)- 3 ,4-dihydro-a-
ll{phenylmethyl)aminojmethyl]-2H4-1-benzopyran-2-methanol and 40 parts of ethanol was stirred and
refluxed for 6 hours. The reaction mixture was evaporated and the oily residue was purified by column

_ chromatography over silica gel using a mixture of trichloromethane and methanol (95:5 by volume) as
eluent. The oily residue was converted into the enthanedioate salt in 2-propanol. The salt was filtered off

50 and crystallized. from ethanol, yielding, after drying, 1.4 parts of (AB)-a,a'-[[{phenylmethyl)-
imino]bis(methylene)bis[3,4-dihydro-24-1-benzopyran-2-methanol] ethanedloate {1:1); mp. 173.7°C
{compound 13).

Following the same procedure and using equivalent amounts of the appropriate starting materials,
there were also prepared:

60
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{ 45 “Fol | owi ng the sane procedure and using equival ent anounts of the -
- appropriate starting materials, there were al so prepared: _
(B)-3,4-di hydro-[err]-[[ (phenyl net hyl ) am no] net hyl ) - 2H 1- benzopyr an- 2- et ha ‘

“nbol; np. [err] (internediate 90); _ -

L (A)-3,4-di hydro-[err]-[[(phenyl net hyl )am no] net hyl'] - 2H 1- benzopyr an- 2- net ha

-nol; mp. [err] 50 (internedi ate ER)0O 145067 B1 : :

S [err]-3,4-dihydro-[err]-[[(pheny t hyl )a%no] nmet hyl ) - 2H 1- benzopyr an- 2- net

ol ; [err] = + 83.80 (c = 0.33%in nmethapol) (internmediate 92);

t[err]-3,4-dihydro-[err Bhem Fl:rfi*tzh Oy : - 2H 1- Basopyr an- 2- net
. hanol ; [err] = - [err] = 1% gh neggpanogd [(i nt pdi ate 93); 55
: (A) -3, %-di hydro- 65 pheny! ghthy| ) amige! weATWgt82H 1- benzopyr an- 2-

et hanol ; nmp. [err] (internediate 94
. (B)-3,4-di hydro-[err]-nethyl-[err]-[Tphenyl met hyl ) am no] met hyl ] - 2H 1

;- benzo’pyr an- 2- rre'%{ha-nel—e—m—e-r-n%d-n—a-be—géa———— :
“(A) -3,%-di hydr o- emﬁ.hyy [ er rils [( pheg;d met hyIR).am' nojsemiehid | - 2H 1- benzopyra

- n-2-nmet hanol 60 (lhewt er nedi at e” 96) ; . form .
[err]-3,4-di hydrg-[err]-[[(phenyl met hyl )am no] net hyl)-2H1
- benzopyr an- 2- netfrarot—trntermedtate—97—methyt

" (A) -3, 4-di hydro-3-{hydrgxy-2-4 (phenyl get hyl ) agi no) et hy*gl- 2Ht 1- benzopyr an- 6-

. carboxylate; np. |[err] (internediate 98); and nethyl 4 -

-(B) - 3, 4- di hydr o- 3-}°L- hy®ir oxy-2- [ (phen§I net hyl Bami no] et Byl | - H 1- benzopyr an-

- 6-car boxyl ate; 69 1. [@rr] (a'nternedgate 99) g 12 £R*Y0 145 067 B1
‘Exanpl2 20 A m xtjure of 5 parts of Ce= )

(B}~3, 4- di hydr o- d-}1 (phtnyl net hyl ) ani o] net hy®| - 21 1 2 Benzopyr an- 2- net hanol

-and 160 parts of jethanad was #hydrogenated at mornmal pageessure and at room

tenperature with 0%2 pafts paﬁ | adi umgg-charcc&gl cat st 2% After the

g.cal culat ed anount b hydr ogen” was t akém up, the3dcatalyst 5 {was filtered
of f and the filtrlate vva@lfevamsat ed. 'Fhe resi #ue was & ystallized from

Lacetonitile, yieljdi;ng 3, pag&s F AA :

B)-[err]-(am nonet]hyl ) - 3, 4-di hydr o- Zﬁ- 1- benzopyran- 2-ygt hapol (89. 1% of;

[efor] (internetf at e 100).81n a sikilar mafher thed@ werg al so prepared:

A) - a- (ami nonet hy|l 35 3, 4g di hyd§ o- 2H 1- genzopyr an- 2- met k'yTol (i nternmedi ate -

101). 10 B. Prepdgration of Final conpounds: Exanple 21 A m kture of 7.7

rarts of (A) -3, 4-|d#hydrd- 2- 0¥ ranyl - 2F341- benz&pyran, ¥ 3 pafts of benzene-

5 ' nejshanam ne gngk 160k part sg of absotwit e et hanol wasastirrgd and refl uxed

or 4 hours. The freaction m xture was é/apora ed. The_residhe was purified

Ly ogﬁrap over-silica gel usi né’ a mxture of

ri.chl oronet hane jaamd net#ianola (95:5 by vol unel as el usmt. The pure
ractigns were cdll ctqﬂ and ¢ he el uepf was eyapor at yielding 1.8 parts

8% . of (AA)-[err]l-1[ (phenyl nethyl)imd]bis(nethyl ene)bi s[B, 4-

_ Ot/ r arB 2- netthanol ) aSH QN8| | ¥ resi dud® (conpound 1). 20

g0 T'owi.ng the saneygroggdure gnd usi ngy @gNValgent anoggts- of the

gappropgi ate startling materials, there were al so prepared: _

B, B)-aa' - [[ (pheny¥net 1 )i nitho] bi s( nE¥§FPNBne)hi s[ 3, 4Mi hydfo- 2H 1

benzopyr an- 2- metfhanol ] (conpound 2); [err] ' :

[ (phenyl nmet hyl )T m no

Thydr o- 2FF I- benzopyr an- 2- net h

nol 5 (c und 3):
' ] 5 ( I%m)v%ng t(i!ie szn"l_e procedure and using equivalent amounts of the appropriate starting materials,
there were also prepared: '
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W] [[(phenyl nethyl)im no]bis(nethyl ene)]bi sT 3, 4-di hydro-2H-1
benzopyr.an-2-met hanol ] (conpound 4);

. A)-[err]-[[(phenyl net hyl9im no] bi s(nmet hyl ene)]bis,
A 4- di hydr o- 6- net hyl - 2H 1- benzopyr an-2- net hanol] (conpound 5); 30
: B)-[err]-[[(phenyl net hyl )i m no] bi s(net hyl ene)] bi s[ 3, 4-di hydr o- 6- net hyl -2
- benzopyran-2- met hanol ] (conpepng ﬁ5°?7 B1
B)-[err]-[[(phenyl met hyl )i m no] bi snet hyl ene] bi,s[ 3, 4, 7, 8, 9, 10- hexahydr o- 2
papht ho[ 1, 2- b] pyr an- 2- netgdfnol (gdmgaoungl7) ;ao( AA-[err] .
[ (phenyl net hyl ).i m no] bi. snet hyl enel pi 9] 2, 3-ldi hydr o- 2- benzof ur annet hanol ]

o | l-ciiz-u-caz-ca- o /L2
Il ene bixé[ 3, 4-di hydro- 2 Hnzopyr an- 2- net ha
3 base
$B,B)-[err]-[im nobi snet hyl e g] bi s[ 6- br onp- 3, 4- di hydr o- 2H 1- benzopyr an- 2- e
ghanol ); np. 195.4C (conpourkd™10); ' _ '
Larerr] [ . o r . i :
{benzopyr arf€omp 40 ket hanol |k ¥ #3B. 5C g*Ponpound #f) ; mirgisemeric o
§A A, ) -[erripet [ (phenyl net hyl )i m no) bi smet hyl ene] bi s[ 3, 4-di hy’®B- 6- (She
¢t hoxy) - 2H{T - benzopyr an- 2- mret hanol | (conpound 12). Exanple 22 45
i xture of {324 qaces, of (Ap 344- d'chydro-ﬂz- oxi ranyl8 2H- 18 benzZAdpyr am, 2.p

garts of (H -B,f-a'gdro-a- -

f[ (phenyl rr\n,l"’l’?iyl'3551551E ] met h;;il ]§2H- fgbenzo%yr an- 2- rrel% hano!Ii andn40 parts pf
¢t hanol was|3sticgugdiand ref uked FBy 6 hburs. The ¥eact¥on mMiture was
¢vapor at ed a_,‘gd ﬁ;ecgl ly regi dye wag purigied by cogum ghrongd ography pver
iVca gel J0Sing & M xture of trichBoronethane and met hanbl (95:5 by
fol une) as |gBuedyiisCHhe oi | W rBsi dG83was Bonverted ¥nto The hanedi oa} e
bal t in 2-pgpan@l cg The salg was thltereg off 50 amd crataldd zed 4ron
Fthanol, yigldifg? after dz{?/i ng, 1.2 parts of (A B%Fi[err];*- [ [%{)heny_l met hyl ) -

- afo- nBt han ]

H1

yl-m
A

& noj bi s( nEBhyFedisBYpi s[ 3, 4 dfhydFBs 2H 18benzopyr
Ft hanedi oat gg( ﬁﬁ%cgyp. 173 78 (cempounds13). Fol |y ngét he &%ne procefure
End using efui va nﬁ am)un'éé ﬁf tgg apprppriate starting matggials, thpere
$ecre al so ppRpates™s5 60 3 ““EP 0145 067 Bl [&r] 10 :

y Lonp.
. &err] 4ar r¢ B cH, [err]t B  CHerr] B | sonefiL£ nB. BA -
Form 15 . 14 41 H H - gt - A B
CH H H H H H B
g H RO H H A B 16 H H
43 CHCH, A B 20 $(CH,) o1 H H H Hy A “H
L B 18 H Ei o : - () .- F ABu25 gBa - 19
3 CH.C H =( H H
. H 4,4 €752 cH _ %ﬂ AB 20 Lerr] [err] H
] sy B RCH)< EF FER a 30
5 H _ - _
2 46 CcH.cH, # H-(cr,) - He AA28 BB H|
= H A
= 47 CgHgCH, H H H CH,0-C(O) H H AA -
~ 48 CHSCH, H H H CH;0-C(0) H  H AB -
9 CHCH, BE E H CH,0-C(0) H H BA -
csascué H H H CH,0-C(0) H H BB -
1 H H H H NC H H AB 154.0
52 H H H H NC H H AA 160.5|

15



v 24

T 28

5;31

H:* [err] H AA 26 H H F
BA 27 [err] - H H H AA 40
| H H - [err] H BA 29 H H ;-
L [err] H AB 30 H H [err] H BA
H H [errgEP 0145 067 B1 AA 50 Fol | owi ng t he
ane procedure and using equivalent anmpunts of the appropriate startin
‘erialp herg were al s gpepar ggd: 55 qg 65 14 Eps Q545067 Blng. err] _
Conp. [=,r;g el[err] [ ®r R [errl? [errR [er R] R[ eregic sowgerilc  np.
no. oM { or m
[err] 832—Te&rT] . [elr] H H H AB
- 33 [erfis =u HuyH g [erg] Kt M on BH 13504 (34
[err] H [err] H BA [lerr]
"H H [kP4] 8 H B H 4B [errfC AB _53? f%rr] ??51 H
H feer t ks csugixz B McH=CE-CEwQH]> B2 BB - B7H[&&r] H
H o Terf Hego [£ kd - H H
[err] L?" €65 [efr] & CH.LE%HL 39 [err]'l H H
- [err] 5 ceascr-!z [erB] -EH=CH-CHw¥H- H . 40 [errP ® BA - H H ;
“lerr]ls [ergl - -cﬁﬁ:s- 41 [err] g ® BB H H
“lerr] ELHCGHSC'.HZ [£l HCHI?’ - 42 [err] HiH
59 CSHSCHZ HE H H H [err]°3° - 43 JerFl B M “ H ferr]
60 H g AApd4 - gerr]  cm,o H [arrd as - H
20 H g5 2 45 [err H f[err] o 4 s H - H
H\— AB|s1 CHS% [erf] B = By [ I I I
6§7cea% rz B HH Heio [err] ® B BB H - H
{1 .48 e r] H H [err] - H 196 o1
2 16358 [err] H B H y BF lerr] H H AAH 1 0
50cnerr] H HH H H CeHCH.Gerr] B B A H - H
165t ' H  Hemecaca ®C 3 5 as H 123K
CRI RN VY c”iHc NG i H
o 166. % 15 EP 0E45 ®%67 BE Conp.CE -CH-CH2° H H BA 123.8
no. | ghery] f glerglern [errgy oca-digor] B B A 128.
err][erf]neric . form err
: I ]s c ascnzrrp H a[ ]n cssscn . B H aB -
s | 69 CgHgCH, H H | CgHgCH,O H H BA -
' H H AA -
70 CgH.CH, ci, B | H
71 CH(CH, : BE B CH,S(0) ,-NH H H BaA -
w0 | 72 CgHcCH, E H B CHS(0) ,-NH B H AA -
H H aB -
73 CHCH, cH, H H H
45
* : ethanedioate salt (1l:1)
50 Example 23

A mixture of 3 parts of (A*A*)-a.a’-[[(phenylmethylliminolbis(methylene)lbis(3, 4-dihydro-2H-

16

benzopyran-2-methanoi] and 120 parts of methanol was hydrogenated at normal pressure and at room
temperature with 2 parts of palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen
was taken up, the catalyst was filtered off and the filtrate was evaporated. The residue was taken up in
dichloromethane. The organic phase was washed with a 10% sodium hydroxide solution and with water,
dried, filtered and evaporated. The residue was dried in vacuo at 80°C, yielding 1.2 parts (19%) of (A*A")-
a,a’-{iminobis(methylene}]bis(3,4-dihydro-2+-1-benzopyran-2-methanol]; mp. 130.8°C; [a]sge = +121.50° (c
= 1% CH4OH) (compound 74).



H

wEe H H H NC H H BA
25 5 54 H H H H NC H H BB
s 1 10 55 [ERR| - H [ ERR] H H
" - 56 [ERR] H [ ERR] H H H
B 57 [ERR] H [ ERR] H - H H BA

¥ 58 [ERR H [ERR] EP 0145067 B1 : H H BB

¥ 59 [ERR] H H H [ ERR] H H AA 60
BERR] H H H OH ERg  HO H H AB - 20
®1. [ERR H H c-ca -N-ERRlc 0 H H BA -
12 [ERR H le 2 [EF&]}z H H B&"%3+
#ERR] H 2 BR He AA 196.0
%5 64 [ERR H " [ERR] . H H AA
§.65 H | H — H ERR) H——A\B
123830 66 Hromp. 4 .5 2 H 6 é““ém CBrR M ov o | HoOH
BA 123. 8 gio. H H " H e é@&aml,

1 AA 128.|1 68 [ERR H H [ ERET

i H AB {35 69 [ERR H H H [ ERR

H H BA {7¥%0 B[ ERRE [ER¥ HB® - H 136.8 p

1 H AA -7J1 [ERRk H He Has H 14s.1 FERR

H H BA i [ERR, H H H [ERRW

H H AA . . -’?3“[Em¢ [ERE HM H 146-1 -y

H H AB 215 & eahanem oate sat (1 ﬁ‘) 50 - +12.5761°
Example 23 A m At ure of par.t

|- [ [ ( phenyl 1 “hyP) i mﬁo] b.é(mat hyl é‘ne)]ﬂu s13 4- d®Ryar o2
benzopyr an- 2- met{é@nokl and 120Hparts off net AaBol waséRy®r ogenat ed at| nor mal

Dressure. and at éqorr%lterrpgrat uge with 2 par?s of palylggdg umeon- char.cqal
fFatal yst 10% Af he cal cul ated anount o fw drogen was taken up, |the
fFatalyst was filjgaredl of fHand Bhe filtMHate WaB evapd®ftdd. “The resi que was
§ aken up in 55 giLhl gromeghaney The or gani ¢ apfase wagawgshed with a(10%
Fodi um hydr oxi d¢ sol ut| on and with water, dried, filtered and evaporiat ed. .
$he residue was @t iell in HacugFat 80C, Fyl el ding 1.2 ¥ArTs (19% of [lerr]
Ferr]-[imnobi s(gget hyl ene);] bi sé@ 4- di hygr o- 2+ 1- benagpyg an=2- net handl | ; np.

-

130.8C;, [err] =]{[err = 1% r] (con‘Bound 74). 60._.65 16 EP 0145 067
$1 OH _ &‘i‘ ’BjrerL nmp B Pérr] cor@3rdreT [err] [drr]
gerr] form in (c =[err] in no.

gerr] methanol)] 75 H H H H BB _156.18 -

§6 H H = H AB 148.1 - 77 H H H

; AA 146 1 -
Comp.o4 g5 12 16 ::or:euc e ?«(:]-n in
i no. ' °C  methanol)|
87 H H 4 AA 139.4 -
gs H H B ¥ aA'aT 159.0 =4.59639
89 H H oy H B 143.6 =
9 H B cE, B AA 141.8 -
99 H® H " BA 138.2 -
92* cH, H H AA 176.5 -~
93 ®H W cs3 H BA 146.9 -
%4 H H CH,CONH H AB 175.5 -
los = H  CH, CON H  BA 167.4 -
% ® H cHjcoNH B AA 172.1 -

* : ethanediocate salt (1l:1)
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H H  H [ ERR] - [ERR] 79* H H*2

H [ ERR] 162. 5 - .80 H H H H 1
165. 0 - 81* W H H H [ ERR] 162. 8
H H H H [ERR] - 160.3 - 83* H H
H [ ERR] 163.4 - 84 _H H: F F
N ,_ 140.7 - 85 H EPHO14508RB1° [ERR] [ERR 139. 8
-(EI%G [ERR] [ERR] - I-j_o : H [ ERR] 143.3 - lsoneric np.
L[ ERR] Conmp. [err] er®k} [err] ?'_"[e'rar] B orm ‘in (c [err] in no.
“[err] rmethanol)rX c-cE_JN-cH -(I: oF oz 139.4 -
‘88 H H g 2[err3 B(ﬂ -4.50885€9 H
T H [err] 143.6 |- 90 16 H [err] “H
T AA 141. & H F - R™ BA 138. 2
S - o92% [err] H Hlqg H AA 176.5 - 93 H H
2 Lerr] ; BA R ' 146.9 - 94 H H [err] H
i AB L 1 err| 1 IsomeriBAmp. 167. 4
L - 96 H éjﬁ_’ R err R HR 5" B-%[& RS R172fdrm - atthanedi oat e
ssalt (1:1) 17 EP O 145 067 Bl [err] Corrp [err] [err] °c [efr]
s [err]. [err] [TTETT] TSOMETTT o110
v form - ieterrla97 cu. H g [erg] H A H
L AB 161.1 98 H3 err] BB & = P el R
.Y\ 159%% 9o B G4, E’err] R H H M .7 H
15%29¢ -10G4 'dﬁ3- - gerr] g aH a sl 8hr4 H-
1 Ag/. 164 3 101 H. {lerr] H H err]| H
iB - 17P% 10 Perr] ¥ CHy H Ay 88¢3| H
T 168.(31103 & ch [®rr] =® . dd E [ay] ibh.3| H- AA
¥149.9 104 ’iﬁ . [ew; L H [efr] H H B
165. 8 105 [er? H B [@har] ® HA  [168.3pp
'158.5 18 . R30 145 06FHZL I'soweric amy. Gnp. Herrlderr] 14farf]
[err] [err] rr] 4 for 1@ no.
err] 106 1R [err]” 'Eu3H RO gy ®y B Am o paese| g6 o
105 H CH, . E . ciy H H BB 158.5
18 - !



4- benzopyran- 2
HA A -[err]-[[
gbenzopyr an- 2-
~gbenzopyr an- 2-
FAA-[err]-(i
_'.thanol] hydr o¢
FAB-a-[[[2-(f
¥ -3, 4-di hydro-
“Jonohydr at e;
¥.9 parts of
:*.U) [err]-[]

~fenzopyr an- 2-

T T T P N T AT

H H H H [err] 140.7 10
H H H [err] 173.0 109 H H
H [err] =161.5 110 [err] H H
148.7 111  [err] H H H H
H H [err] [err]- AA 2
[err] EP 0145 Oﬁ?erl] B 224.5
=+ Ferrd trgo Zilfr
H 15245 1 rispmeric mp. H
H c°'“H 20T R, P HRLE) Ee[ei-' 'j"' in
153 9 118 H H [err] CH
H— [errj H H |-r I:’>/-\ T
[:iﬁé B ldu, , hl ” H [cn?] B B 1488k 121 1e6.8r
H 142.9 1 r - -
195 Ap‘izs [err A L A H 14°'|;|H
[efrds H H H H HH H BIBBB 173.0/
i [ ¢ H H H 135,5,7126
[gerr] : H 569 " HH %\B 133. 2A?27 . H BE? 161.E€
H H H | 110 BA=(CH,) 428 2E128 HE H H H [erru} 148
H BB 185r 9 12& ) -H o B H zH 1s2. H
165.5 130** Hl _H 2°4HO H H H A%
H HOHR2*t H By ;s H B AB  CHyp9 132*m
1 H 113'H H W Bg 281. 8 ﬁ33 cn3H [Bt-l] 224, HC
- H HO 145 134 H r H
" "Ba 14 6‘&%”&’ - H PH 5 er r']‘c*’z’4 BB 0.2
§75.7 * 1 ethphdi oat@ dad t (131) : Hydro8hl or Bde saBt et hEiRedi
alt, (1:1) nonphydrat gey 3 Ep O 145 0R7 Blgln agsimjar manpgr ot

Jere al so prep
dA A -[err]- (i
err] (conpoun
gbenzopyran- 2-y

m

et hyl benzene

hr ed:
i hbbi shret Hyl ene) B HLLOB- dRhydr 8- 2- bEnzof # annet ¥8|
i, 636) ;1 ( Au®) - [ 7 éd okt @Eet ¥l [ 2- 63, 4- i hydgg- 2H 15y g
ﬁ%&z hydr oxyet hyl |<am nol - et hyl | - 3, 4- di hydr o- 2H-
han®l écetatec’(;é’gf%)r) Bp. ["err]“(con%bund 1Py 2

??2(3 ﬁagl hydrthd:k (0)I H : IH d ) 1«aah$I
2 rox et m no t y 3, 4-di hy
ﬂa%]hano é:Hy%ate (1 : . 1Z§ 8C g'éorrpoﬂﬁ}cf ¥

rizmbismchydzmm s[ 3, 4- dthdra 2- Bt hy| ABRH- 1- bleﬁzép

rid DQohy.dr at e; [err (co oung, 139) ;
Pél:’?di h%JFg?%%%enzopyr an- 2- y}i) dr oxyet hylljam N
P12t hyCH=CR+EH=CBeBiZOpyr an- B- net Hanol ﬁet haB®di oat 478 |:

912'5166._,10 gcorrpouad30140). fxanpge 24,To apgtirreghsrsX

p¥enyl Fret Byl ) i mi 8P s(meBhyl efe) [ 384- di ABdr o- 2332
ipanol g, § 8 parésoof pyrigdi negand §57. Sgparts xds.2
1258 added dropvvl Sga

. B H B B 133.9
129 H H B H B B BB - 165.5
130** H H HO H B B aA'aT 238.7
131* H H HO B H H  AB 169.0
132%** B H HO H B H BA 201.8
133 B H HO H H HO AA  145.6
134 H H CH,S(0) NH H H BA 138.6
133 H H CH,S(0) NH H 8 " AR 175.7

2

8 H
H

H

BA

29. 6

114

rr]

2H 1
48) ;
yran-2-m

ol met hyl
1).
ture of

r
;

*
*%
* %%

: ethanedioate salt (1:1)
: hydrochloride salt
: ethanedioate salt {1:1) monohydrate.
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*15 sol Uution of 5.7 parts of acetyl chloride in 54 parts of nethyl benzene. ™

:Upon: conpl etion, stirring was continued for 4 hours at reflux tenperature.

gAfter cooling to roomtenpefrature, the whole was washed with water. The

Eorganl c layer was dried, filtered and evaporated. The residue was purified

by col utm chr omat ography (HPLC) over silica gel usinga m xture of

4d| chl oromet hane and hexane (60: &Py 146/08%)Bts el uent. The first fraction
s coll ectEqsﬁngrrﬁﬂger%epeqp&em%rﬁg@@orat ed, yielding 3.4 parts (36.7% of "

) - 20 (A A)-n,a-(lmmoblsmethylene)blslz 3-dihydro-2-benzofuranmethanol]; mp. 154.6°C (compound 136);
[ err]-[[-(pnex 43)4-divyid o} ZH-'shenzdpyl’aleml}-bhvs{r@vethvﬂanyldl*foetm314-43@1#2%%557r an-2

- 11b (epter)y mp. cogt?e
. mg'; :]g_gm Ii enﬂg)\gﬁﬁ% a@. iyt ?g;%ran-gzl) 2 ?é/ssxye‘:ﬁyﬂamlr;o.ll:r;gt%}ﬂ% Eé‘ ﬁym?o- -m élyl-ro a
-2-m o] n .

IERREy o o e T N
16 parts noﬁyum&@a@m .0°Cfdompaihd hd)pWI se 8 parts of opanol sat urated
wi t h hydr og@B)-a5([48 d-ihgldro-2A be: pmdameﬁ-vlmydlfowe!fyﬂasd"@mﬁth‘d @P -HMethyled

f r om 2Ppr2fizhecropyraampthensiathanggicaty (f 11} Eprefvepe: R 486 GyrPyreldh ng 0.8 parts
of [err]-[im nobis(methylene)]bis(3, m aydr o- 2H 1- benzopyr an- 2- net hanol ]
hydr obr oni d@g 5 Sitred Irfdédrd of 7.9partd 414 ABa, QiphedsinbtByllitinolbisiaamolan(s 24dydrot2¢t1a
Siml ar rsardpyrad-BAERansd.S5.8paste op meipae @ul 157.5 parts of methyibenzene was added dropwnse a

. [err]-[&i reolotidn gf(ﬁﬁabh&fl@n |t§h'9f® in- 5d|PH ﬁPme‘FV'Ee"Z‘ﬁ‘éﬂ‘i 2
hydr ochl daoptﬂ@ed fo hou3 at famperatur ‘g (o] r_oogb%ir&; , t e whole Wﬁ:d
ried, fi tere rate
~Exanpl e 2R f i.rcag‘iu%ﬁ e ot oais o b ity £ he
Corrpoundsasé) nt fl abt wad @flected akd thé Sluenbivasgvipomtediyiandiag 34 mrts (3¢,7%) diAAum
“test asd d,ch¢[-(ﬁﬁuehﬂee:hﬂinrgnno]bambte\aénelbnstﬁgi-dlMto-%ﬁ-whzoavfen'&wﬁ‘ﬁ'i'qued"‘ﬁ@?‘&‘&‘ftf'ér
35+, Gui ase@aessiug lcomgennd 44¥ um [err] g a§eousl y beating right atria were
. di ssected Ty, b BfRioR bOSak sPR A0, ); bR 15413, 8 bk dPo- 8- 1-Bérizb by Fan-2-
sincludi ngnétﬁéf%ﬂ%@%ﬁrﬁ ¥ t %aéQf’(miMI?&% @ish 8 @arts e - oiphvl Sdaratad v ivdfogeiena
' cava. Bhevrateita Thasrolickwab fiitered of as@ystaliized feorh 2iptheanohThie p'h@mt) Qﬁeleé offtapq al

rruscl e V\ms'e@;oww@mged’& pags G*’fas(né+ #EHJ'F'F‘?P' ’F‘%f 3(4’ Yq’ % @z%?ﬁ@nded
b at opti rrEﬂ“""Fﬂ" (o %ﬂthﬂg :tg‘lfl 4§8° (§| t ‘ S PABY C6 ta| ning 2
20/ | gl ucqaesy éﬁ: st( IR HRBénkdpYrah- Mrbdwaﬁ&@ [ awérbhidriaar t mipat e

‘and cogt raghec) [Q]sg;&rmswr(& nﬁ(mlg omaaMS) of a Grass [err] isometric
;_‘t ransducer. Qutput signals anplifi ed by an isonetric transducer anplifier

(J.S.1.) vi | ot achonet e 2 h&SQhded a Weltdo u
recor der thﬁ'zg: Z’Z?p?g%h ion cégﬁ’n rbﬁéfr?eﬁag(ﬁ:\ﬁ% rmg Qgsﬂvgiﬂﬂé’r @fﬁﬁg{&g{e} ng%/se

i n |'i ngAr1, GMinddlsig (pp})es or a period mn. This produced a dose
el ated i ncsmmewslymam rigtatagia (vade. duseédmrfromwimenglg@(mo ¢§©p)r Anvidnpwier string%

abi | i seativoni lyﬂlhmﬁ-fe@roq'@lam% wea?sc'saﬂ Eq%e ﬁ&gnﬁ freA neidueto Sl he
oo 110 g finve e T ﬁm T

chronoty Othter’i\ 99&57@& @%&t Uek §% CO,. H8arEiatsl a8 Gontrsaild 161k NG
his, a Sﬂﬁ@ﬁ&br Sﬁﬁeﬁl&mﬁﬂsﬁhsﬁmﬁ&s&wnd tEanEduestaOtpLe sigaus guIptitiaschy cn nyymetnc

m\aym on tchosdupey am@lifier (@il via é rdioﬁﬁﬂ@"steo {eS-ld fverelrecorded p HS’@YYV‘H' of g
ap %E > $at
u

o Caa:ﬁz;ggla WI% ‘%I: e "9 mcre as'gﬂlen‘ﬂrlf§ t?ﬁi%*“éﬁeﬁt Iymﬁ

atio b/ ‘he a%rfﬁmf 309m|9 ithis t h
70 was |ﬁ&B§ti B&ssb edlﬁ& éhﬁ'dﬁot?ém@lnd)fnotrdiﬂid blféc&rgf A€ tdrugi wire determined.
err]-val Roﬁaw-mhe. a@adondiddse-thsgomagduneddrlisp preQaIm@uasmMu d vtnfta@héwingrw wg*%r?er r].

he trac HblaThealgpeef shedncrasep in a@ﬁw ranb'aa" g a co ipoprgnaineggdition ahd
Do ox R R s ) e R g R 0

reil aglj’IQUﬁeg)@é schédl r F"ac eal T ng Were rmunt ed hor| zont ally between
wo net al rcmtsuacmevaefdn ecrrommema fhigsoihasd: SaglaFoyt erwss, appng&niatslvdenm ih nddtiot her
1 od bei n qmrtnesuefdo@@act@raahe@@m@amwmm@,fttwr tpeher! ciog . we gz ta"v

5'. i echnl ?Pg @I,S&me ,.cdtsr'ans Ucer, lﬂg‘gﬁ%ﬁ? (ﬁ%g ?éﬁéhﬁﬁfmﬁl Ie s :%‘106 8 100

bet Wee Bltwedndhd Sartil e prdphred Finy¥okére &léﬁé?ﬂ
-nl organ &Gwebﬁﬁbei ﬂleh Qth Trbde sbiuti ri¢ll bYB8°C afd aérhtad wmdssm O] anei 15§ Gydrhe
5 aer at ed veredara@ioVvgsanal aumdtta% nef 1.§ g thitloghqut thpexnperiment; Tepsion girangesagoqesigd Velefe

S S e Rk R R

-period of w pahtBd twidd'B RdthddRg |drugeD rfhg
E [err]) tQhénh&xbht&inheﬁdaran\adnéb&emctkofmeﬂnugdmreAtédsUredmsm inhipitipr @ theelaperist-{rQue8

L [err]) f oespanseivas used a¢ the criteriancofi effectvenese envEDsoialupriwith fighsiall r@etsmrawewwdof

:(t-33";t-19') and once 30 mn. after addition of the drug. During the
xlncubatlon period any direct effects of® t he drug were neasured. A 50%
i nhi bi ti on of the agonist-induced response was used as the criterion of
effectiveness and [err] values (with fiducial limts) were determ ned 65 by
probit anal ysis. -

;'the tr&ﬁ:h‘é’aﬂmq"laﬂ@ys'ﬂ'hl s procedure was repeated tw ce before adding the drug




fn.ng/ |

b tracheal

'-:r’| ustrate and not to limt the s . .
[ er r ] Theahtiotof tha EDgvhluésblained (A respectively the Debheal ring test (8,) 470 ik PG afdull

A/ gui nea pesy(B:) may be {:oasmr}redaasran index of the]cardioselectivity bf thetag drugeTypibal Tésults obtained in

tabl e |
Blventi on.

Tabl e |

EP 0145067 B1 The ratio of the [err]-values obtained in respectively
ring test [err] and in the right atriumtest [err] nay be

Insi dered as an index of the cardioselectivity of the test drug. Typical
fsul ts obtained in the above experinments with a nunber of the conpounds of

brmula (1) are given in the follgwin whi ch i's only intended to

ED val ue

' 0013 the above experi with a number of the sompnundsf fggmula (1) are given ip tt@dqjgymg table i
.'_ 2 5 which is czmlyg_ul_tgnd? to illustrate and ntﬁttblmt\_—)the scope of the |nvent|on2 2
074 79 0. 00019 Tabled. b " 13,157 20 81
4. 00016 0.63 3, 938 82 0. 0025
42.5 >H660—25 050046 >
Fs s mes Sl gl >
{5, 873 85 ©.0. 0002300y e 1oy Juned P19 Baad 30
s 0. odL2 atrium (Bﬂl)() chea (Bj) 164 87 0. 0025
310 >4, 000 74 0. 00024
12,500 35 88 0.0013 o pp25 2-8 [érﬁ‘lo
;89 0. 00G43 0.00085 8.9 2.2 20, 6951%0
.8004 . ZgBerr]l_o 0. 000540[8{){)]4 25,000 91 .94 0. 0008
12,500 9 78. 00016  0.00019 2.22.5 1135790 45 94
64 . 1po®bs $2%%%0013 hea o s 108
b0 97 0 O@@?l 0.0025 5.0 >2.5 7,01200398
$. 0025 36.0 46 2,400 99 s 4)3(3063
10 % [erf] 15 873 60 65 21 EP 0145067 Bl ED valud in ng/l
derr]value in ng/ >15,873
- | 8% 0.00023 1.3 5,652
1 30 86 0.0012 5.0 4,166
| 87 0.0025 >10 >4,000
8 74 0.00024 3.0 12,500
| 35 88 0.0025 >10 -
. 89 0.00043 8.9 20,698
4 90 0.0004 >10 > 25,000
T 40 91 0.0008 5.0 6,250
4 U 92 0.0004 5.0 12,500
i 93 0.00016 2.2 13,750
“® 94 >0.0025 - -
95 0200031 0.04 129
o 96 0.0013 0.14 108
97 0.00071 5.0 7,042
98 0.0025 6.0 2,400
o 99 0.00063 >10 >15,873
60

65
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C-c-)?p on gui nea pig - on guinea pig [err] 5 : .

atrium/[err] trachea [err] 103 0. 0025 >10 .
>4000 104 0.0013 - >2.5 >1923 10 106 {
0-- 0025 >2.5 >1000 110 . 0. 0025
- 113 0. 0025 - - - 15

115 0. 0025 : - 7 B1 - 51 0. 0025
}QIGS ' >252 20 , %P 014506 BO 04 _ - _

orUT :
@ 00031 CO@O 31 EDSOVQI!JG in %éoE%V!lue in mg/l %SP 1
. 00063 on guinea pig 13%1 guinea pig 0. cﬁh/ ,
10 5 >1000 135 atrium (8,) . ctrachea (8,) ; i
30 (20 ~ [err] 0.0025 - i
Exanpl e 27 35 'ha03 ol | owi n8-995nul at | ons>ékerrpl [ fy c?cﬁﬁ?@m tions typical 3
for the normalizajiggof irreguqs cardial glg?/ 4 hns i n dogpge finit form :
suitable for systgmc admnistration to ani mal and human subj pCcts in

‘accordance with thelPhstant i AvR3Pion. Oral >8rdps: The F¥%ow ng
formul ati on provi gesid0 liters, aj‘zsan oral -drep sol ution conprising 10
mlligranms of act|ve_ingredient .) per milliliter. Al. :

500 graws 2- hydro p?'%)panm C 3(:90 0.5 Ii'ter Sodi um'sacchfri n

750 grans 45 11¢ 0.0025 Cocoa ®l| avour - 2.5

ers Purified wate 25I|tes ol ythylene glycol g.s. ad

liters The Al V\gs di ssol ve0 2|5n 2- hydroxyb?sgpanm c a%‘?d ahd 1.5 liters

if.  t he gol yet hyl e eégl ycol aro{@r] After coeling to [ert] there were added
\I“ters of pol yét FI ene glygoq and the mxfure was stiJyred Nell Then

ere was added a uti on of the sodiumsaccharinin 2.5 liters of

rified water an \NP]? le stirPi3§3there werefelded the c®8a {l avour and

yet hyl ene glycgl 1g93s. ad velgoses The resulting solution wag filled into

abl e containes. _Injectable solution: The follow ng formufation

ides 20 literg &8 a parenfefal sol uti on>éﬂ)rrpr| si ng ’219?1" grans of

ve .ingredient {pessmllilibeoes A . 40 grans

di e ic aC| grams 60 -1 net hyl
e’ g%gréog[gr opy! 4 hydr oxybenzoate 1 4 grans
n.a.s. ad 20 liters. The nethyl and pyopyl

_,e' zoat: es vere . di ssolved in about 10 litews of boiling water for

5o ation at cardia ' ';
h@oﬁ* it g A b i - S
CCO! ance with the mstant invention.

'g:Dral drops The following formulation provides 50 liters of an oral-drop solution comprising 10
mllhgrams of active ingredient (A.l.) per milliliter.

Al 500 grams
2-hydroxypropanoic ecid 0.5 liter
Sodium saccharin 1750 grams
Cocoa flavour 2.5 liters

" Purified water 2.5 liters

: Polythylene glycol q. s. ad 50 hters

: The A.l was dlssolved in 2-hydroxypropano:c acid and 1.5 liters of the polyethylene glycol at 60-80°C
. After cooling to 30-40°C there were added 35 liters of polyethylene glycol and the mixture was stirred well.
. "Then there was added a solution of the sodium saccharin in 2.5 liters of purified water and while stirring
" there were added the cocoa flavour and polyethylene glycol q.s. ad volume. The resulting solution was
filled into suitable containers. '
s5  Injectable solution: The following formulation provides 20 liters of a parenteral solutlon comprismg 2
mllllgrams of active lngredlent per milliliter.

Al L 40 grams
: . 2,3-dihydroxybutanedioic acid 20 grams
60 methyt 4-hydroxybenzoate " 36 grams
propyl 4-hydroxybenzoate 4 grams
water for injection q.s. ad 20 liters.
65 The methyl and propyl 4-hydroxybenzoates were dissolved in about 10 liters of boiling water for
i
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o

Fethyl cellulose in 4

L

Then thege were added"#5PRPIe¥ Pl ters of di chl-or omet hane

[ —

- g

PSRNy L S SERE T

e AT R W el e

W cafter the A l. The solution was cooled to roomt enperature and

gllio! enrented with water for injection g.s. ad volune. The sol ution was
brilized by filtration (U'S.P. XVII p. 811) and filled in sterile
tainers. Oral solution: The follow ng formul ation provides 20 liters of
oral solution.conprising 5 mlligrams 5 of active ingredient per

‘t#aspoonful (5 nilliliters). A |.EP 0145067 B1 20 grams

3- di hy dr QKMQHL Qﬂ@r@b&inﬁ to%%btq 50°C thare Wt %ﬁdelinhule stirring the 2,3- dlhydroxybutanedImo%QEQ bidm
gccharin  thereafter the A.l. The soKitlorO04a8 d®ole te’so AfLPS dnd @l!lpplemented with water fdk Zhjdctidrer s
591 bi t ol  7084. sbvalimeoThe solution was steBlizkd b\e’ﬂtsathEthﬁll’ X4 hysd T erd/tiled incterile containers. 9

dlans’ 15 Oral solution: The following forvg‘l rWF?,proudqqyzg ht@lﬁyb@mﬁ s@l\gtion comprising 5 g\lllléﬁxﬁlms

hs p berr y oY 2¢tjyR [ngredient per teaspoonful

v

_ ®ltters Gooseberry essence
24mlliliters Purified wateikl.g.s. ad 20 liters. 2®grres met hyl and propyl
43 hydr oxybenzoat es were di sx®ibimaiebxybutahedioit aics of fodrbrhlg purified water. In
3iliters of this sol ution veydRimdaschgdnved first thgy gams di hydroxybut anedi oi ¢
abl d and’thereafter the A I,zgfg;gpalngtp,gler sol ution yp,ﬁergonbl ned with the
remai ning part of the forrregraﬁ e Qhwand the 1, 24 Rropanetriol and the
sorbitol solution were add é' sodi um iaccharl n was di ssolved in
0.5 liters of water and the; ?y gg%%?%“‘éend gooseB8Pfy essences were
added. THe latter sol ution VR ?:B‘f‘?fﬂ"ﬁ'é’ﬂz‘weth the fe@®er, water was added
g:s. ad volune and the resufaspheyy esstngei on was fil ? aililitass sui t abl e
cont ai ners. Filmcoated tabwbseberi@s@00 conpressemiliitdret s, each cont ai ni ng
mlligranms of active i NoRueifiédaditer qisbade2optitepar ed fromthe fol | ow ng .
ornul at on: Jabl et core: 30 Al

'gf ethyl and propyl 4-hydroxybenzoates were dissolved in 4 liters of boili g: w%I %L':@} ch

's solution were dissolved ! ﬂglhyg@ﬁﬂxtanedlmcacldandther%é t

200 grans )f(yrl \Déé cBMbihéd Wi Qﬁ‘@reﬁlgé hgb er solution and the 1,2 Rl and the
{l crocryst aol'bltﬁleomﬁ&d wir@ sdtled MNéteeThe sodium saccharm wai;QQsteamso smdnswnwdedaﬂyﬁe
dul fate 25 raspbzl;’ry dand gogi}grry e}sée{g(.:les werl?a P‘%\I;FBG fl aqaegbnmggmbtl'@ fq;qnpr, water
;St er ot ex) - ?cogt:datab "m)a com uslsng Tobl 'tc;n wai Ion a ? e ipgre t
jvet hocel %r pared from the following fom ﬁ%ﬁ,ﬁ% E?aﬁ F é’] rr% Org CE?H’BE%]’ 22 @f)%
granms 1, 2, 3tfpidepastet ri ol 2.5 mlliliters 45

ol yet hybeene gl ycol GQQO 10 gr afgp gfpacent rat ed
dol our suspensi on (Op'?a%pr ay K- 1- 2109) 30 mlliliters R %}IIWQW pyrrolidone
gPovi done) 5 granms 50 esi um

&ct adecanoat e Starch grans Preparaf! 8f"8f tabl et core:
m xtur& of the A l. P°'\t"H‘é'PY’&E'E"U’§éK°£W6"F?Pé starch was m%&¥%wel | and

#hereafter humdifi e dMigroctystallingeliuidse fAvistl) t he sodi um dod®¥@gramsy| f ate and t he
ol yvi nyl pyrrolidone $eivbdudbeyPfatai | |iliters of water.5dhms55 wet povvder
Jas sieved, dried anduykdemitedd@gétible olifiS@rotdRer € was addets grdves

& crocryat al l'i ne Cebhthgose and the hydrogenated vegetable oil. The whole

-‘._’s m xed well and co ?Eﬂséme Ee"i‘@& 8&S- Coat i ng: Tomagnaﬁ,qg ution of the
r=3'8

at ur at ed et hanol

tion 60 of the e 3?7%‘%8% 2%%’3150 mlliliters zpé lchl or oret hane.

.§ e was added a

|, 2, 3-propanetriol, TPRveBwleyelYRpl @Ak gl ycol was nol ten ’Qrﬂﬂa"ﬂﬁ ssolved in 75
-__n lliliters of dichl of amaentriated eolouT lsuspénsion é@pasasty if-1-8199)a 30 vitilitarst o t he f or mer
: find t hen ther e were arhiwthylbireolidone {Povidone) 5 grams
50 Magnesium octadecanoate 2.5 grams

Preparation of tablet core:
A mixture of the A.l, the lactose and the starch was mixed well and thereafter humidified with a
solution of the sodium dodecyl sulfate and the polyvinylpyrrolidone in about 200 milliliters of water. The
55 wet powder was sieved, dried and sieved again. Then there was added the microcrystalline cellulose and
the hydrogenated vegetable oil. The whole was mixed well and compressed into tablets.

Coating:
"To a solution of the methyl cellulose in 75 milliters of denaturated ethanol there was added a solution
60 of the ethyl cellulose in 160 milliliters of dichloromethane. Then there were added 75 milliliters of
dichloromethane and 1,2,3-propanetriol. The polyethylene glycol was molten and dissolved in 75 milliliters
of dichloromethane. The latter solution was added to the former and then there were added the
magnesium octadecanoate, the polyvinylpyrrolidone and the concentrated colour suspension and the
whole was homogenized.
65 The tablet cores were coated with the thus obtained mixture in a coating apparatus.
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magnesi um oct adecanoat e, the pol yvinyl pyrrolidone and the concentrated —
col our suspension and the whol e was honpgeni zed. 65 The tabl et cores (
were coated with the thus obtained m xture in a coating apparatus. 23 EP
0145 067 Bl Suppositories: Hundred suppositor-i es each containing 3

mlligranms active ingredient I omthe follow ng fornul ati ons:
N "EF 8138967 B4 ] granms 5

2, 3- di hydrgyyhatibeaainaiea sdsdositories each containing 3 illrafiBactiad ingretiyitavees wepseal 400
25 mi | | frb e f6lloingf fatiudatibng; Span) 12 grans 10

Tri gl ycerides (Wtepsol 555) g.s. ad 300 grams. The A. 1. was dissolved in a
solutjion of the 2, 3% hydr oxybut anedioic acid in p%??’éf“ﬁyl ene gl ycol 400.
Theé surfactant and 2Rdihydrioybytenediqieasidier e nol ten tdg@Mher. The |atter

m xture was nm xed weblyethyldnh gtybat 4001 ner sol uti on. T2%omillfiess obt ai ned mi xture
was poured onto noulsdgactht (@pdrgnperature of [err] ttedramsn 15 the

suppogi tories. O ai Fgijeeridts PRRIPsS Bbs5) GRNRP00QrdiYi Ng the formula 20 [err] 30
a pharmaceutically acceptable acid additi on salt or a st ereochem cal |

i soneric fT@amltmmetﬁlved\Mners@vtmn of the]2 31-@1 ﬂd'°' A8 Y'e" p! 400.
ooyl Lef sm tang dey a;l'g‘ rﬁfﬁg szrn r:ar f%ﬁ"ﬁa« é;rfé*)n ar e
each |n eh ycar ony ary car bonyl err| and
[e r] ‘are each |ndependently hydrogen or [err] aIkyI 35 [err] and

[err] agginach independently a direct bond, [err], c=0 or.a functional -
derivative thereof, C=S, CH CH or CH-OCO([err] alkyl); [err] and [err] "
are hgdrodeﬁ°'Eﬁm"f°h‘é°"rp<§?ﬂ?‘!:'éﬂv'“ﬁé'ferf]’m&‘rlﬂj/or t he rad| cal [err] may each
é€8ent 40 an 1,2-ethe SI yl I‘%dl al and [err]
are/each i ndependent |y hylg ogen,Rr helto qlerlrf Rl kyl , Rf'err] al kenyl, [err]
al kynyl, [err] alkyloyy, Akerth é.reg ée [
trifluoromethyl, hydRox V
(aryl®[err] alkyl ) anj e
[err] al kyloxy-[err] alkyY oraa r Qﬁcal of g?)rn{r 5 [err]
(a) said s being 0 or an gfteger of from1 to 6 incladive; said p and g
bei ng i ndependently 0 or the integer 1; 50 sai d X being C=O C=S; or [err];
/ ¥ sapkariadsutioally mmﬁle@mdamitlmau of a bferenq' fIC& rnrt]'efeﬂf R'gﬂefe"ar yl or
aryl - [err]Réﬁ J(;gre h n ende tl C1-rsg[§y G gaca? nl (;rall;:v‘ct?on Ff’{err] 55 and of
[err] sea;,fgf:cgp'ggaf,;q,rggl 'ka _.-,’alky CYETTY) di oxanyl - or
di oxol anyI Ting;- provided t hat not m)re vvo‘radl cals of [err] and

[errPsor of ageﬁr gre each irglepenfentlyja direet bamd, ﬁfc,l-iz-ﬁn 96—00r a flin¢tjopairderivatike/thdraefi no,
aryl am ( | -] er al ky nitro, arql, aryloxy or a radical of
for mul a;%a 9\%_?& }ho?ég@sﬁdﬂr'lh the foregoing definitions is phenyl
optiona ﬁ‘gmtaretﬂﬁﬂgeﬂrm% ratiical QALDER®— and/or the radical —A?CHR®— may each represent

40 an 1,2-ethenediyl radical; and
R, R", R'3, R'3, R4, R'S, R'® and R'? are each independently hydrogen, halo, C,_¢ aikyl, C2-¢ alkenyl,

am no, aryl am.no,

ano, Joi fro, aryl; y% ¢l [err] al kyl oxy,

By C.-¢ alkynyl, C,_¢ alkyloxy, C,_g alkenylmethoxy, C,_g alkylthio, trifluoromethyi, hydroxy, amino, mono or
~t dilc,-¢ alkyl)amino, arylamino, (aryl C,_¢ alkyl)amino, cyano, nitro, aryl, aryloxy, aryl C,-¢ alkyloxy, Cy_g
alkyloxy-C,-s alkyl or a radical of formula
45

—CgHas—{(NH),—X—{Y);—L _ (a)

said s being 0 or an integer of from 1 to 6 inclusive;
said p and g being independently 0 or the integer 1;
AN

N : :
said X being C=0; C=S8; or —S(=0),—;
/ e
said Y being NH or O; and
said L being hydrogen, C,_¢ alkyl, aryl or aryl-C,_ alkyl; or two vicinal radicals of R'®, R'!, R'2 and R'?
55 and of R, R'S, R'® and R'” may complete an aromatic-, alicyclic-, dioxanyl- or dioxalanyl ring;
provided that not more than two radicals of R'?, R'?, R'? and R or of R'4, RS, R'® and R'” are amino,
mono- or di(Cy_¢ alkyl)ammo, arylamino, {aryl-C'~¢ alkyl)amino, nitro, aryl, aryloxy or a radical of formula
(a);
wherein aryl as used in the foregoing definitions is pheny! optionally substituted with up to three
60 substituents each independently selected from the group consisting of halo, lower alkyl, lower alkyloxy,
lower alkylthio, trifluoromethyl, nitro and amino; and

wherein the functional derivatives of C=0 are oximes, hydrazones, di{lower alkyl)ketals, a dioxolane-

65 or dioxane ring and the corresponding dithioketals.
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t60_substituents each independently selected fromthe group consisting of ™%
‘hal o, | ower alkyl, |ower alkyloxy, |ower.alkylthio, trifluoronethyl, nitro
‘and am no; and wherein the functional derivatives of C=0O are oxines,

-hydr azones, di (|l ower al kyl)ketals, a dioxolane- / 65 or dioxane ring and

.t he correspondi ng: dithioketals. 1@9&12@?67 Bl Suppositories: Hundred
. suppositories each containing 3 Ipi I ve ingredient were prepared

S\rgm the f olsygspusitied: @fuﬁ&*&ﬁdp@&ﬁérie@\e*ch containing 3 milligrams active ingredient were prepared

3 gr ansfram the Jelidwing tirexMigiians:anedi oi ¢ aci d 3 grans
Pol yet hyl ene gl ycol 400 25 mlliliters Surfactant
(Span) s - Al. 12 grans 10 0.3 grams Tri gl ycerides

(Wtépsol 555) g.s. aAP-dbdraprkuepedigipacidy | . was di ssbgremel in a sol uti on of
t he 2, 3-di hydr oxybut shvlvethgiene givepidtod n pol yet hyl ene gasymittiliter#00. The
surfactant and the trSugbsta®iSpd®s were nolten toget h@rgrandhe | atter m xture
was m xgd well W th thgiyboiusRwitsbibss)Qk. adldh0 ghdtds Obt ai ned mi xture was
poured onto noulds at a tenperature of [err] to form 15 the suppositories.
C ainms 1. T ATbh%thw\?aigswag)burwlUﬁmfN@ Z,Sfihv?mxvhyhﬁ@@c fairt inpolyeshyigne igblc?lh400-

n rig v . Ly (Fig !
hydr ogen, %ﬁg i it‘ion%hgmug B v @%u’igg (’)%{olarygd(l;sfag o :‘%\'a;tmg%&—ﬁs?&& APAS
aryl car,%of[ﬁ uppositofids] Al tferrd] are ea I'ndependent]y ﬁy rogen, er?j
al kycarbonyl "or aryl carbonyl; [err] and [err] are each independently
hydr ogen @gimgerr] alkyl; 35 A and A2 are each independently a direct bond,
-CH2-, C=O or a functional derivative thereof, CS, CH OH or
"CH-OC%[erF']A‘Ei‘PWW')"?’“{’%‘I"F]‘a"éﬂ?dh"[f@f"i“‘]'a are hydrogen or the radical [err]

r

J and/ o he radical [err] may each represcint 40_an 1, 2-4et henedi yl radical;
“ane’[err] o and gerr] axseoéach_i'rﬁepéndent h§/ hydr ogen, hal o,

~[err] alkyl, [err] alkepyl
- al kenyl met hoxy, [err] Ral}
- di([erf] al kyl)anino, _az

g no abyl [err]n Qié cyano, nitro,
~aryl, aryloxy, aryl [err] 2 aoxyrgferr] al @loxy-perr|[ alkyl or a radical
- of formula 45 [err] R o R*’(a) said s being 0
- or an integer of from1 to 6 inclusive; said p and g being i ndependently 0
. or t he¥j ranb mac@ticaﬁmamt@le)@cueidd%‘on @it Oy a steisdihemitalfydsompetic fomn theréo) @hergin NH or
£ 0; and sai dR;L':n roggn4ty-or2 em’" s alleyli &, alleyleprbopyl opprylcarbasyk ] al kyl ; or two
| ci nal 1 adgCRH he S FGlolohch indpaldntl Fylrbgen by G Qo LEX 1 o™iand [err] may
¢ U, 1 3 9~ alkyl,. . . .

onpl ete-an aromatic-, all cycP| c-, di ox%nyol - &( dkoxol anyl ring; provided
‘that n#t noA'antl A areteath indeglenciantly aafiredt 86rid) —CH,—,anCkq &' d fincibnaDlierivative thereof, and
[ err] are\%_rg nono-\ or di(Jerr] alkyl)anmno/ arylanino, (aryl-[err]

| kyl ) ami pt> nitT ,H‘_‘é_r H=Or{HOxy ¥ a radi cal of formula (a); wherein aryl
s used i'n k9¥Rd ROur&)RFdYen &9e rididal-QRE e R BRIF theQRidaPDRICHN—SHBSSake KpREAM th
p t o 4hrae@,2-ethenediy! radical; and '

R, R", R*, R', R4, R'S, R'® and R"” are each independently hydrogen, halo, C,_g alkyl, C,_¢ alkenyl,
e C?_s alkynyl, C,_¢ alkyloxy, C,_q alkenylmethoxy, C,_g alkylthio, trifluoromethyl, hydroxy, amino, mono or
AN _ dile,—¢ alkyl)amino, arylamino, (aryl C,_s alkyl)amino, cyano, nitro, aryl, aryloxy, aryl C,_e alkyloxy, C,_¢
B alkyloxy-C,_g alkyl or a radical of formula ' i

[erg ]l akleynolocs LErk Jo al kid oxys [err]
Y0, YTi41 &or orfet , 7Ry, ami no, nogg, or
k)él

45
—CsHas—(NH),—X—(Y)—L (a)
said s being 0 or an integer of from 1 to 6 inclusive;
oo said p and q being independently 0 or the integer 1;
50 AN N '
: said X being C=0; . C=S; or —S(=0),—;
3 -said Y being NH or O; and

said L being hydrogen, C,_q alkyl, aryl or aryl-C,_ alkyl; or two vicinal radicals of R'°, R'', R'? and R'®

85 and of R'4, RS, R'® and R'” may complete an aromatic-, alicyclic-, dioxanyl- or dioxolanyl ring;
- provided that not more than two radicals of R'°, R'!, R'? and R or of R'4, R'S, R*® and R'? are amino,
;n;)no- or di(C, ¢ alkyl)amino, arylamino, (aryl-C'~* alkyl)amino, nitro, aryl, aryloxy or a radical of formula

a); .
V\fherein aryl as used in the foregoing definitions is pheny! optionally substituted with up to three
60 substituents each independently selected from the group consisting of halo, lower alkyl, iower alkyloxy,
lower alkylthio, trifluoromethyl, nitro and amino; and '

wherein the functional derivatives of C=O are oximes, hydrazones, di{lower a!kyl)ketals, a dioxolane-

6 or dioxane ring and the corresponding dithioketals.
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‘!"gubstrtuents each independently selected fromthe gioup consisting of

j o, |ower alkyl, 1 ower al kyl oxy, . | ower - alkylthio, trifluoromethyl, nitro
Hl am no; *and wherei n the functional derivatives of C=O are oxi mes,
razones, di (Il ower aIkyI)ketaIs a dioxolane— / 65 or dioxane ring and
corresponding di t hi oket al s. 20gq Bl 2.° A chemnical conpound
#cording to clalnrl wher ei-n [err err are each independently a
direct bo nd or cgeg}lt%a:l compeynd aq:cordg\g to clarm 1 wherein A' and A are each independently a direct bond

“Der'r]-i mi ndbi r H-benzqpyran-2- net h

Ahar maceut | %Eiébl@&ﬁ%ﬁ &ﬁﬁﬁep‘g%‘% @(a:g; ’E%g%m-zgéﬁxop ran(}prx thanolgchem In1acéut|ca?ly
onmeri c for m& Wepheodaceutical compositidn p&ﬂﬁrfﬁ&@ QUsuitsié w&lcﬁll daFtieE @REDES &d B@ivél
sti tabl e ph@ﬂ%ﬁ;ﬁ’é ttﬁ’ecf?’?“t@ellvreﬁeﬁ'vmutggoéarworamr;gg/es ¢laing ea?qmne?f clal;ntsb 1to 3.

ther apeuti c e N A &orgpary
caim 1t o Paghular s ;W Wgag ; sm‘re P@'ﬂgg*,ﬂﬁ@ﬁﬂg A Ry
preventi dh of GdAS‘ﬁitﬁl'RI’ & @ pah aCbﬁSrﬁ@éH:NcaV&ﬁﬁdélslﬁén, %Vaﬁicﬁﬁﬂedciﬂrfmlasﬂh&gpe%trcally
sui tabl e pha‘fepmeemwrnaia @mppulr@ras alaldweasr anp o dficiainsi g B ésdntBidtelyamixed WittCéuitste
amount of  aPEERRSBER carders one of claims 1 to 3. 10 6. A
‘method of pregaR Cotbod ﬁqﬁtﬁﬁéﬁriﬂ” fr F%Z)% B A R e L hahe?
t-her apeut’# cprbJeyiticnlof @i6drtiare ofdnddbidnargvasdul a0 R med | F’
clains 1 to 394%cnemcalrmmebzy\dmravmyihmmtdmlsU| tabl e phar rraceut [ caI car r| ers. 7.
A compound as clained in any one of clainms 1 to 3 for use as a nedicine. 8.
A compound as clainmed in any one of cI@u me 1 49 3 for use as a medicine in
tihe treateent ‘and/ or 15 preventr of d| sordgYs of the coronary vascul ar

system 9. A chem cal corrpound fo Iall[err] or &
et eocheni cal |y isomeric formt ergo 7 wh
egs fo

err] and [err] are
ds defined in 30 claim-1. 10. .A pro dpaya ng a chem cal conpound
ds claimed in claimi, characterlze P Kyl ating an am ne of fornula
[err] 40 wherein [err] .and [err] a e as def|r13d inclaiml; with a reagant
- daf forrrula [err] wherein [err] and [err] ar & as deflned inclaiml; in a
g'urtable r y gt §a| for
i Herr] 553()/\,{?35%31%3‘[‘”5?‘?{5% 'MJE e"r"ﬁ‘”"g’% (g\%gﬁ"lgefﬁdagﬂr Crf'ﬁk gTPL ar%?ie'rg'l#"ed "
#eagent of f ononA mocass@bt pepering achpriicsl lcorpuiindl 8¢ d13imed ia cABn 1) @hdritedizddbyCl ai m 1;
An a suitabl eTk\ealledationan sreine ofiferstivam  or 25 EP 0145 067 Bl 3)
4+ al kyl atrng an amne of formula [err] 30 wherein [err] and [err] are as
ef I ned r,,n claim1; with an oxirane Qf & or mul § - :
-C-ca ~NH-R~ (IX-a)

|
a8

40 wherein R, R? and R* are as defined in claim 1; with a reagant of fo'r_mu"la

033

. L
. : W~CH, ~C- -
& S 2""5" (IXI~a)

wherem R® and R® are as defined in claim 1;ina surtable reaction-inert medium; or
2) N-alkylatlng an amine of formula

50 : - : 3

OR
. pP-t-cH_-vE-R' - -- -
22 : (II-b)
1 7 _ -
- R

wherein R', R® and R° are as defined in claim 1; with a reagent of formula

082

60 ‘ 1} . '
D =C=CH,~W (II1-p)

1
R‘

65 wherein R? and R* are as defined in claim 1; in a suitable reaction-inert medium; or
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w[’"err] wher ei n [err] is as defined in claim 1, in a suifable reaction-inert ™

.medi um thus‘:preparing a corrpound of forrrula (I') wherein [err] is hydrogen;
tor 4) N-alkylating an am ne of fornula 20

f[err] 25 wherein [err] and [err] are as defi-ned in claiml;, with an
foxirane of fornmula [err] 30 wherein [err] is as defined in claiml; in a
ssui tabl e reaction-inert medium EPmﬂshﬁGﬁZr Big a conmpound of formula (I)

f%nlg oot ionally converting the conpounds of

i rein [er drogen:
i\@ogrrul a (I ):{)knakk&'amé né’roapeu Ically active non-toxic acid-addition salt

«form by treatnment with an appropri gg® acid or, conversely, converting the

facid-addition salt into the free basle formyit h al kali; and/or preparing
istereochenically isoneric forms tﬁe'r‘;e'ﬁ'h'%erei n [err] represents &Irgdical
¢of formula 40 [err] wherein [err] g4 and [err] are as defined in
sclaiml;, 50 D2 represents a radical of formula 7 14 R R[err]

O e © sl A1 e ﬁmirsssr%f.ﬁ%en mAC (i S olidnd drdruh, @nd Wrepresents a

chlord® o, a net onyloxy or a 4-nethyl phenyl sul f onyl oxy.
~11. A process for preparing a chenicalo.conpound as claimed in claim9,

. characterized by epoxidizing 65 an 'fgﬂ\aep’of formul a EP 0145 (35%ag)
~lerr] or reacting an appropriate al d'ehyds of fornmula [err] wherein [err]
Jand [dfr] are as defined in claim9, wi fh a trinet hyl sul f oxoni um hal i de or
@ 20 tri Riefyl RS dsasiinemimhadiindein acsutidbter regtionpinert mgdismcthesorrbraning a kergpaundefer i ¢
“forms thecrem[a(l)wmremffhnb\mrmh@' 1. Chem sche Verbindung mt der Fornel: 25
©R10 - RH Negfieylatingrsp amyigg pf fopmula R14 11 0 CCH1-CY -G C-

5 - 'C(IZP ud3ubni vendr ei ss2 . oR’2 o 30

"J K t1l bedeuten; R4,.RS5, R8_ Apd Rugtewei s unabhangi g voneisapder
ur Wasserstoff oder Cl...Alkyl stehgn;240 Al und A2 jeweils unabhang| g

5 onei nander e| ne di rekts B| ndung, - G-, OO oder sin -
el | es Derivat hievon,

c=s, mwm'BBeF andifs 3@ gefined in °'§T2M"t2§'/‘ a8 °6'é“’d|‘86 Qfnulay "RL u R9
Wasserstoff sind oder der Rest--Al-CHg8-1lund/ oder der Rest A2CHRD-j ewei | s

inen 45 1 u2Ehndiyres dnarstel It vf hcndu adrjw sWsesof | 1Akcr oy

wherein R* is as defined in claim 1; in a suitable reaction-inert medium, thus preparmg a compound of
formula (I) wherein R? is hydrogen; and optionally converting the compounds of formula (I} into a
35 therapeutically active non-toxic acid-addition salt form by treatment with an appropriate acid or,
conversely, convertlng the acid-addition salt into the free base form with alkali; and/or preparing

stereochemically isomeric forms thereof,
wherein D' represents a radical of formula

| - 10 26
ﬁj[ !
12
d . _ R 1
S . A l?.a

. wherein R®, R®, R'9, R“ R'2, R'? and A" are as defined in claim 1;
50 D? represents a radical of formula

S ®
15
. | f .
' A 216
g9
‘17
wherein R7, R®, R4, R'S, R'¢, R'7 and A2 are as defined in claim 1, and W represents a chloro, bromo, iedo, a

methyisulfonyloxy or a 4-methylphenylsulfonyloxy.
11. A process for preparing a chemical compound as clalmed in claim 9, characterized by epoxidizing

85 an alkene of formula .
* € L M § *




'R1Q RI'1, R2, Rl, Rl4, RR R16 und R 7 jeweils unabhangi g vonei nander
Wasser st of f, * Hal ogen, - CloCAl kyl , C2fi Al kenyl, C2D atki nyl, CI1SAl kyl oxy,
C2HOoAl kenyl nmet hoxy, CC 2Al Ryl thio, Trifluoronethyl, Hydroxy, Am no, Mno-
oder Di (cl_6al kyl)am no,. Aryl am no, (Aryl-Cl. 6al kyl)am no, Cyano, N tro,
Aryl, Aryloxy, Aryl- Cl.6al kyl oxy, EP §/148 067-B1_6al kyl "oder einen Rest der

Formel 50 - CsH2S- (NH) p-X-(Y)q-L (a)

gir‘stel len, worin s den Wert O aufwei stR1%derR§| ne ganze Zahl von 1 bis
schli eBI ich 6 bedeutet; 5s p wl abb (9_ nei nander 0 oder die

ganze Zahl 1 bedeuten; X fOr CO C= er. 'C;;( , steht; / [ Y fur NH

oder 0 st®ht; und 60 L Wasser st ofd K Fﬂryl oder AryI Cl1- 6al kyl
darstel It; oder zwei benachbarte Restecyon REQO, RL1, R12 und R13 und von R
4, R R16 und Rl' einen aronat i schen, ‘al i cy@ i schen Di oxanyl oder
Di oxol anyl rb{}gadﬁm{@bﬁob@d’teﬂdéﬁmlfhrmﬂht der Maggabe, daB nicht nehr al so
zwei Rest™® von RI', RI', R12 und R13 oder von R14, R 5, R16 und R1'7 Am no,
Mono- oder Di (Cl.6al kyl )ami no, Arylam al¥, (AR§I-C, _6al kyl)anino, Nitro,
Aryl, Aryloxy oder einen 65 Rest gl&y Eh{neb ) bedeut en; 27t 11131l 1l
I EP 0145 067 Bl wobei Aryl, i n genj CRor stehenden Def i nitionen
verwendert¢, Phenyl bedeutet, das g Yayy sHmt bis zu 3 Substituenten,
jeweils unabhi ngi g vonei nander ausgevva i+ au 8der aus Hal ogen, Ni ederal kyl,
Ni eder al kyl oxy, N ederal kylthio, Trifl ﬁor met. ﬁyl , Nitro und Am no
best ehendeny,t&BRRE RS, RLURS, R A1t RTshind Blare a8 d&HiREl IWRIEITY, WittPa §ikhBIc}ILABRInILA halide or a
Derl vat e 2 Oftin{etasGifonitt, haltlyes Brifdd PRpading RleRderemicky ladﬁ@ha’foans emdofDi oxol an- oder

.oxanring und die.entsprechenden Dithioketale sind. 10 2. Chem sche
Ve\'—bl ndung prentenaprashey g h 1, worin Al und A2 jeweils unabhangi g vonei nander
el ne di r ekt e Bi @emigheddbgrindengait derCBidimeRest bedeut en. 3.

-[ I m robi-s(met hyl en) Jbi s(3, 4-di hydr o- 2H benzopyr an- 2- net hanol | ,

phar mazeuti sch annehm bar es ®aur eaghdj 2 ondsgPg Bder sgd¥ eochem sch isonere

Form hi evon. 4. Pharnazeuti S he Zus mrensdt zu , | unf end ?I nen geei gneten
: phar mazeuti schen Trager 2 ' »- apdt2i | ei ne
ner el |ndung R egg der Anspruéﬁ’e 1
gusammen A Rdi e Behandl ung

') tither apeutss sch wi rksane I\/QQ
is 3 beansprucht. 5. Parm

ynd/ oder Ver hut ung von Stor _--- des ®oronar geFaBsystez unf assend ei nen
deei gnete har ITB.ZEUtI schen ‘Trager und al s ei nen WI rksamen Bestandteil eine

rksame F ea sﬁ'z L i ?n‘gf‘h F°i’“ fe§°'$ worin
) @deanspr ucht. und a er égégg llerlaer éggl'gto 'Icar 8elAl 9%12" nyl §iBonyl
€

Jusamrens et tedéugen; dad ur ch g nnzei chnet das ei ne ther apeutl sch WI r sarre
nge ei ner V8t B RtiundR’ jawieils unablgingin @eneitendeAfiis asseistoff bdbri G- eelkideuhqqar ucht,
nni g mt, geei,pgnet,en phar eutischen Tragern yermn
er bi ndung, equr{\ Mt B gaszg\ﬂg 'PU‘EWE& Fging, 595“3 Bﬂ‘@&??s_r%ﬂfﬁt éd%?‘zaﬁ\ﬁ'\'/\endung
8l s Medi Zi RunkloneN& Dok Hidon, Wcﬁsl ncw-l-maadalercuéwmthuﬂyI)tbb&eu?enbeans prucht,
~-gur Anwendung al so Medi zin i ders25 Behandt ung und/ oder Ve&lr‘l:ultasung von
Rbend t R w
__,_:.torungezs des ly"estmw@mef Best CALTEHR trantedes idercdReptg—AFCHR crelewetls ejnen
1,R'2,R'3, R, R'%, R'® und R'” jeweils unabhingig voneinander Wasserstoff, Halogen, C,_sAlkyl,
Cz_eAlkenyl, C,_eAlkinyl, C,_gAlkyloxy, C,_gAlkenyilmethoxy, C,_gAlkylithio, Trifluoromethyl, Hydroxy,
Amino, Mono- oder Di(c,-galkyl)amino, Arylamino, {(Aryl-C,_galkyl)amino, Cyano, Nitro, Aryl, Aryloxy, Aryl-
C,-ealkyloxy, C,_sAlkyloxy-C,_galkyl oder einen Rest der Formel _

—CgHpg—(NH);—X—(Y};—L (a)

- darstellen, worin - : '
s den Wert 0 aufweist oder eine ganze Zahl von 1 bis einschlieflich 6 bedeutet;
& p und q unabhingig voneinander 0 oder die ganze Zahl 1 bedeuten;

N N
X fir C=0; C=S8; oder —S{=0),—; steht;
/ 7
Y ftr NH oder 0 steht; und
L Wasserstoff, C;_gAlkyl, Aryl oder Aryl-C,_salkyl darstellt; oder
zwei benachbarte Reste von R', R", R'? und R ind von R", R'®, R'® und R' einen aromatischen,
alicyclischen Dioxanyloder Dioxolanylring komplettleren kdnnen;
mit der MaRgabe, da nicht mehr also zwei Reste von R'?, R'', R'? und R'® oder von R'4, R'®, R'® und R’
Amino, Mono- oder DI(C,_saIkyl)ammo, Arylamino, (Aryl-C,_salkyl)ammo, Nitro, Aryl, Aryloxy oder einen

. - (i

e L emd
8

B P . S



R13 oder stereochenisch isonere Form'“ I evon, worin ) i
"R3 und A wie in Anspruch 1 40 definierf sind. 10. Verfahren zur
- Herstel lung ekner Verbindung, wie in Anspruch 1 beansprucht, gekennzei chnet

‘durch 1) N Al kyI i eren, eines Amins der Fornel |-42 OR 45~~~~~~~~~~~~~ 150
worin R, R2 und RA wie in Anspruch 1 definiert sind, mt einem Reagens der
' Formel oR3 WD2C- D EP o14sos7 B1 (ICN-a) worin R3

- Ilg d; RS wi v@obe“\ Nad Ilgllégrl vorsteq1 on b&Rniti g%\i h r’p t nelen

| kt ) Nigy X © u e :eﬁ i b|
. bon%rdww N|edéralkylthloﬁgﬁlﬂuoge‘tﬁfyl&&ltro {r%n ‘?r%:\c? EE?? 5 jj&gl E?tg'E”s”!ilzgtggE
e - a-H- 55 e

“ |S|1:’l d m twoéﬁ"ﬁ%erﬁ"%45867neg%§m Y_o(gr Pgro ag%lg,li%grag[l& eAeralkylrLseg{eyt(e:irr\] Dijc'ixgaq-l Ly t
(I'1z-Db) ldgg R4 VL&, Hetdeling, definiert sind, in einem

geei gnef enwg %ﬁ:ﬁéj&ehﬁﬂﬁf%cmﬁpm 1Qﬁtﬁfn|l{‘ und A? ﬁ)velm‘nﬁ“ﬂé}\d @0&1@m§dd3?e°ineﬁm ns

der For madirekeBinddng GderelNbh KCH,-Rest bedeuten. (-

14 2 wori n3.Rag’ Mnmwnmlmlbs(B.n-dAvrs'p-sHjbémzomde%m#f@mll: snmmazmﬂﬁcheﬁmhm

OXi ran ddiareg lﬁﬁddeg‘ls oder c isomere Form hievon.
(1 Ui o %"Z%em@ﬁ? E%Es’“ﬂeé Z%ﬂéﬁﬁﬁgﬁ?ﬂiﬁaﬁﬁe’?ﬁé‘ L’Tl." g, WiDinGinaf Hor
.geei gnet e m@rm,ea.{gg,ru wen | |um wodur ch el ne bi ndung der Fornmel (1)

ausgebi | det S\Mhardw,azenmehe‘thR&nMﬁssmmtfdrfdie wtdmﬂuretu;nd/ontbewerhytum YdnkStéruegee deei nes
Ami ns derCopppngeffisggiems, @mfagsend einen geeigneten pharmazeutischen Trager und als einen wirksamen
Bestandteil eine wirksame Menge eirier Verbindung, wie in einem der Anspriiche 1 bis 3 beansprucht,
20 6. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, dadurch gekennzeichnet,
W, dal eine therapeutisch wirksame Menge einer Verbindung, wie in einem der Anspriche 1 bis 3
beansprucht, innig mit geeingneten pharmazeutischen Trégern vermischt wird.
7. Verbindung, wie in einem der Anspriiche 1 bis 3 beansprucht, zur Anwendung als Medizin.
8. Verbindung, wie in einem der Anspriiche 1 bis 3 beansprucht, zur Anwendung also Medizin in der
25 Behandlung undfoder Verhiitung von Stérungen des CoronargefarSsystems
' 9. Chemische Verbindung mit der Formel

6 R].0

O, R
30 ' s \
. . Caz—c o] 11
. i 4 R
. R
. A R].Z .
35 R :
13

oder stereochemisch isomere Form hievon, worm R* RS, R%, R'9, R, R'2, R"® und A'! wie in Anspruch 1
40 definiert sind.
10. Verfahren zur Herstellung einer Verbindung, wie in Anspruch 1 beansprucht, gekennzeichnet durch
1) N-Alkylieren eines Amins der Formel

2
g 1 N 1
D" ~C~CH, -NH-R (1X-a)
| 4
R

W-CH,~C-D (I1I-a)

worin R® und R® wie in Anspruch 1 definiert sind, in einem geeigneten Reaktions-inerten Mednum oder .
2) N-Alkylieren eines Amins der Formei

60
oR®
2! 1
p°~C-cH,-NH-R~ _ (II-b)
| B
65 Rs

N A O

BN



D - 12- R2 o . (XI-b) 35

' T s 58S 36 wrin R RBund Rl wie In Anspruchl
niert sind; mt einemOxfran der Fornel 0 40- 12C 4D

'-i) 2 45 worin R4.wie in Anspruch 1 definiert ist, in einem geeigneten

ktions-inérten Medium wodurch gine Verpipdung der Fornel (1)
estellt wird, worin R2 V\assersegfﬁﬁgéglﬂ?; und gewOnschtenfalls
andel n deoriniéy Afiund Bie n ARprubtD! detihied dihd,init éﬁieﬂﬁ?e’fasﬁlﬁaﬂ%l‘:ﬂ!&?h w rksane,

fht - toxi sche Saureadditionssal zf orm durch Behandl ung mt einer

B sprechenden Saure oder, ungekehrt, Ugfandel n des Saureadditionssalzes in
e freie Basenform mt Alkali; und/gdér Herstellen 50 stereochem @gf.p)

berer Formen hi evon, worin D1 ei nef “der Fornel 10 6 ssR R

R1lI 11 8 313 darstellet, worinR6 R8, R10, R'; R12, R13 und Al wie in

J uch 1 der}cn' d;'und fl ws|e Fd T Ti d12de$ 625%3%;?9%%19{13,% Aea%ﬁiﬁmm Medium; oder

(B0 i 0] dol 177 5 Rdalkytleken o or Eo
F¥gdarstelit, worin R7, 5, R15 R' und A2 wie in Anspruch 1

s f| niert sind, und WfOr ChI or Chroram Jod, Met hyl sul f onyl oxy oder _
§ Vet hyl phenyl suI fonyl oxy steht. 11,1 Ve n zur Herstellung einer,___
cpem schgn Verbindung, wie in Ansprﬂc-\é@?g‘gigsprucht gekennzei chnet uaxur‘z:h
Epoxi dieren eines A kens der Fornel 1®4R10 R6 20

/

R Gnd edvie MANSSHEh 1%@&?3&1 ﬁ'ﬁtréﬁém%%g{e? f{l‘ﬁ'ﬂp en Rél gg hy ds der

o Nl ~ H3 R8 35 wobin R4, RR, Rs RRO R', R12, R13 und
Wi e in“Anspruch 9 definiert sind, nj:/t \ ijaem :
met hyl sul f oxoni uthal ogeni d oder ei'em g 1 et hyl sul f oni urhal ogenfi*-2-1
d/ oder Herst el l en stereochem sch i somer®r Fornmen hievon. Revendi cations:

D 1. COMPQsythn RO WE i URsaANAT aeRH ist. RIS ktioRb=inéAisn Medld ,mmgﬁ
i14 45 R**%fb?ﬁd@l r For SI usgebﬂdet'f:nrd worin R"eevzlléj; . abe'dof}@?: ddgr . " ren eine
- 4) N-Alkylieren eines Amins der Formei

01!3 :
2.4 —al
RS
worin R', R® und R® wie in Anspruch 1 definiert sind, mit einem Oxiran der Formel
. . L /o 1
B B C—C-D {I11-b-1)

2 |4

_worin R* wie in Anspruch 1 definiert ist, in einem geeigneten Reaktions-inerten Medium, wodurch eine
Verbindung der Formel (I} hergestelit wird, worin R? Wasserstoff darstellt; und
gewiinschtenfalls Umwandein der Verbindungen der Formel {l} in eine therapeutisch wirksame, nicht-
toxische Saureadditionssalzform durch Behandlung mit einer entsprechenden S&ure oder, umgekehrt,
Umwandeln des S&ureadditionssalzes in die freie Basenform mit Alkali; und/oder Herstellen

- . stereochemisch isomerer Formen hievon,
worin D einen Rest der Formel

220 25
/ll o
j /2 g .
60 13 ' R
R -

darstellet, worin R®, R®, R'°, R", R'2, R'® und A' wie in Anspruch 1 definiert sind;

85 D? einen Rest der Formel
* ¢ L M 5 =




VR 4~~<71C~izS~. . 2i 40 %#eR a ‘ ————
"a~~~~1 un set d'addition d' aci de convenahAt en pharnmacie on une forne

-st ereochi m que de celui-ci, ou R est un hydrogene, un alkyle en C,...6. un
raryle, un aryl-alkyle en C ...6, un alkyl(C, -,12)carbonyle ou un

iaryl car bonyl'e; 55R2 et R3 sont chacun i ndependamment un hydrogene, un

.al kyl (C1..12)carbonyl e ou un aryEEaOlﬂm%; Bt R5 R6 et R7 sont chacun

w{ ndependanment un hydrogene ou un a,l kyl e ,gn Cl...6 A et A2 sont chacun

L i Mdependamrent une |iaison directe® -CHR™ C=0 ou un deriv6 fonctionnel de

S\ \ 0 g5 /| /
;R5 et B9 sont un hydrogene ou le dicC '-CHR8B- etlou le radical
: - A2CHR9- qui peuvent chacun represeqj QAdical 1,2, -ethenediyle- et R,

‘R'1, R12, R12, R14, R 5, R16 et g7 sont{ chacun i ndependanment un

- hydrogene, un hal ogeno, un 65 alkyle en&#1..6, un alcenyle en C2..6, un
“al cynyle en C2..6, un al kyl oxy en CL..6, un alceny(C2..6)nmethoxy, un 30 |
1~ | || jdorstelit wodn 87 R R'LIR'Y, R'EIRI1dnt ARwie-in-AngDiuch 1 defirfigPt 0HAGRION fiBIChiat, Riotnhi 0

Cl. 6, 98- Methyisulienwiompeder ¢-Msthylpheryisytfgnvioxy stehta i no, di (al kyl
& e sznaﬁx'gémﬂﬁfﬁtgpzxy.% R R

Cl1. 6) am NQuentifi id
un ar y}ser&uer? aFyI oxYy, unx'ary Sxyen un al kyl oxy(Cl. 6) -al kyl e en
Cl-6 ou un radical de formule 5 = Rt0 RO
. -CsH2s-(NH)p-X-(Y)q.-L R11 (a) ledit s 6tant O
. ou un entier de 1 a 6 inclusivenen d?t\rﬁ‘—'éf”zq etant indépendamment 0
cou l'eptier 1; f 10 | edit ﬁ, a0 RE=S: bu -S(=02-; / /[ ledit
% Y.etant NH ou O; et ledit L 6taht yadroga e, un alkyle en Cl1.6, un aryle

“ou—Gn aryl-alkyle en G -6; ou deux rd¥i cauxRVicinaux parmi RO RI', R12 et
R 3 et parm R 4, R15 R 6 et R1l7 peuvent achever un cycle Y aromatique,

.alicycli qfer Unsetzen aingd entspigchendpedlidehyris|der Fosmels reserve que pas pl us de deux
-radi caux parm R10, R11l, R2 et R3 ou parmi_ Rl4, Rt5 Rl et Rt' soient un
“am no, un rono-ou di (al kyl en Cg_..)ar®no, mh arylamino, (un aryl-aikyl en

. Cl..6)am no, un nitro, un arylegiyn g 08Y{ Ou. un radi cal de fornule (a);
ob le terme aryle utilisMdans |les ¥ It _ns,'p?redeent es est un phényle

e e oy

facul t4tivenent substitue par 2Q1 5. A1pi 41 substituants choisis chacun
i ndépendamrent dans | e groupe constitug par!hal ogéno, al kyle inferior,

| kyl oxy inf6rieur, alkylthio inferi eﬁr,' tr RY I uor omet hyle, nitro et am no;
TR o A I S g S S gt G e
«di (a : raftsr Moo h . £ h ~ un
O T bk iBlrte S e, meeufonammaapns, sl < gt
"Conpos6 chim que selon Ia revendication 1 ou Al et A2 sont chacun
ndependRemeudidationse | i ai son gl directe ou un radical -CH2-. 3.

a' - [ i“Mm nohi %n”%ig | ene) | bi s( 3, 4-di hydro- 2H 1- benzopyr anne- 2- net hanol |, un
‘sel 'd' addi t1'r§ é"ﬂ'@“ YAV SAUP™YP: phar maci e de cel ui-ci ou une forne

b i gopere ster6ochi m que de celui-ci. 30 4. Conposition pharnmaceutique

e conprenant un support phar r@dleut i gleordpprbpR?Sret, coghfe i ngr6dient actif,

k. une quantit6 thérapeutigue Rffi gage _'cgzrlig&r’q{o 6 ,CO reyendi que dans
- | ' une quel conque des r&v [ { e J is R

| RE) R R 16 (£
z ' '

R 89 A 17
R

un sel d’addition d'acide convenant en pharmacie on une forme stéréochimique de celui-ci, ot
R est un hydrogéne, un alkyle en C,_g, un aryle, un aryl-alkyle en C,_g, un alkyl(C,_.)carbonyle ou un
arylcarbonyle;
i R? et R® sont chacun indépendamment un hydrogéne, un alkyl(C,_,)carbonyle ou un arylcarbonyle;
" R% RS, R® et R7 sont chacun indépendamment un hydrogéne ou un alkyle en C,_g;
AN

A! et A2 sont chacun indépendamment une liaison directe, ;CHr-, C=0 ou un dérivé fonctionnel de
AN AN AN : ' 7/
60 celui-ci, C=S, CH—OHou CH—O—CO(alkyle en Ci_s3);
/
R® et R® sont un hydrogéne ou le radical —A'—CHR®— et/ou le radical —A2CHR®— qui peuvent chacun
représenter un radical 1,2,-éthénediyle; et ; ’

R', R, R'2, R, R4, R'5, R'® et R'” sont chacun indépendamment un hydrogéne, un halogéno, un

65 alkyle en Cy_g, un alcényle en C,_¢, un alcynyle en C,_g, un alkyloxy en Ci—s, un alcény(C,_g)méthoxy, un

i
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Rorfposi tion pharpaceuti que pour la traitenent eVou la prevention des
Wbl es "du systene vascul ai re coronarien conprenant un support .
maceutique approprie-et; comme ingredient actif, une 35 quantite

i cace d'un conpose, comme tevendi que dans I'ung quel conque des
endicatidons 1 a 3. 6. Proc6d6 d e L0 ''une -conposi tion

rmaceuti que caracterise en ce qﬁpgh ﬂ@#gﬁgegﬂnti menment une quantit6
‘t.her apeut i caikyitigb fen Cageurdiriivoranines Gn @RISR, GreuEn6li Wibordasisdilalking guRhiRNGYEe
& revendi %ﬂf'ﬁi@mm ervialigl epCealathing, umepamorunsitioharantie: enarvieyes aafplkipw e66:-c. in
apos6 sel DIV Ene-akyiapr bnertungadcs dafermiiecat i ons 1 A 3 po:Jr | " util : sation
cdme nbdi canent. 40 8. Conpo om reyendi gué dans |'une quel congue
dés reve%ldi cations 1 3.3 pour |’ ufﬁsﬁzssgmghggg(gﬁegnedi cament dans le QF
traitement et lediysEtant} Gvementiendedas itdivenes: dy systene vascul aire

coronarien. 9les¥i5pabe Gtaptindspendamement Siouentier tiornule 0 / \ R R 45 ?
R ~~~~~~% 12)eafd xltar \c§8; \c=s; ou —S(=Q)—; o : t R~~mmmn13
ou une forme isonmere gter6pchimque 8é_'cel ui-ci, oCb R4, R6, RR. RO R,

R R13 et Al &dnY¥ émorheowefdtni dans |a revendication 1. 4°;t, 5s

i L | ., i I' l il |
O D R e g a0
g‘a Aﬁ%ﬁrﬁﬁz ou di xoﬁb:yle;
e I

revendi cgt iaptgnx"u ,
d' une am ne %uﬂ% e deux radicatk-parmi R'%, R'?, R'? et R'3 ou parmi R'4, R'%, R'¢ et R'” soient

1R 60 un amino, un mono-ou di(alkyl en &) g)amino;-un-aryl@m(t2(uiNaly-dikyRéh Clalldmihdl GH @ltloCurt |

R2 et R4 scﬁwe'glmgﬂww\d@;eﬂw,{?qigﬁa#sifoglq(_ebengfggation l;h%\;]e%v&régcorr%osgﬂ '
reagi ssapt deo8 A AU s b U DASPrélsteniep ey Phapvle gealiativamen sgbs o
SR, dans™| B TR S AR AT P e oo e, s
in"m | ieu approprie inerte dans\la reaction; ou (5 a N-al'kylation d' une
imi ne de f or nod les dégvés fonctionnels de  C=0 sont des oximes, des hydrazones, des di(al@RhféiBuriacstsls,!

-N-1-Ris R*i‘i.da s laqyelle ﬂ R3 e R5 sont comre dé6fini dans |la

2 . .un e di n es di a orrespo. _ _

fevendi c&t i Org. ) m%?&&hl |c}£m§e éevzm% ?A‘ @E‘D s@-‘:t}mjac%n 7ndépenga9anent &eq:l%iscyr\'n/

A~ 142  directe ou un radical —CH,—. ' :

3. a,a’-[iminobis(méthyléne)]bis(3,4-dihydro-2H-1-benzopyranne-2-méthanoll, un sel d’addition
d’acide convenant en pharmacie de celui-ci ou une forme isomeére stéréochimique de celui-ci.

30 4. Composition pharmaceutique comprenant un support pharmaceutigue approprié et, comme
ingrédient actif, une quantité thérapeutique efficace d’'un composé comme revendiqué dans |'une
quelcongue des revendications 1 3 3. :

5. Composition pharmaceutique pour la traitement et/ou la prévention des troubles du systéeme

- vasculaire coronarien comprenant un support pharmaceutique approprié et, comme ingrédient actif, une

35 quantité efficace d’'un composé comme revendiqué dans I’'une quelconque des revendications 1 a 3.

6. Procédé de préparation d’'une composition pharmaceutique caractérisé en ce qu‘on mélange
intimement une quantité thérapeutique efficace d’'un composé comme revendiqué dans I'une quelconque
des revendications 1 a 3 avec des supports pharmaceutiques appropriés.

7. Composé selon I'une quelconque des revendications 1 & 3 pour |‘utilisation comme médicament.

40 8. Composé comme revendiqué dans I'une quelconque des revendications 1 a.3 pour |‘utilisation
comme médicament dans le traitement et/ou la prévention des troubles dy systéme vasculaire coronarien.

9. Composé chimique ayant pour formule

W o LY el

- 6 10
b | A N0 all
. R

. 12

o3 R

P 50 R A _

£ 4 .

E ; 313

i ou une forme isomére stéréochimique de celui-ci, o R*, RS, R?, R'9, R"*, R'2, R*3 et A’ sont comme défini

dans la revendication 1.

' 55 10. Procédé pour préparer un composé chimique comme revendiqué dans la revendication 1,
I caractérisé par

3 : 1)} la N-alkylation d’une amine de formule
] or?
. 60 D”~C-CR,-NH-R

P R

dans laquelle R', R? et R* sont comme défini dans la revendication 1; avec un composé réagissant de

Y RN A




R 25 dans laquel l e R2 et R4 sont comme d6fini dans |a revendication 1;

" dans’ un mli‘eu approprl e inerte dans |la rteaction; ou 3) la N-alkyl atlon

d' une ami ne de fornule 2.0OR 30

: 1 D-Ccl2-1ll-i 45 RS 35 dans laquatle Rt, R2 et R4 sont comre
défini dans*la revendi cation 1, vec Hgn%y ne de formule 0 \2 HC -CD
21 40 ' 01 ~R dans laquelle R east
comme d6fini dans la revendication 1; d un mlieu appropri 6 inerte dans
bareaction pour pré6parer ainsi un conpepsg de fornule (1) dans laquelle R
est un hydrogene; ou 4) la N alKkl at‘!‘%‘?‘%ne am ne de formula 45 3 OR 21 50
a dansslaquelle R, R3 et Rl sont conmerd6fini dans la revendication 1;
avec une Q’lgﬁﬂpeeRz%?RJ gﬁt ljnﬁlegff'#?%ns g’r&er"ltilc% 151 pgar@%ﬂ?mlkeaqyﬁ'kérﬁe IrBﬂeﬁéﬂs I§Omm
ddrfini cgdw revendi ca ans un m I eu approprid inerte dana | a
r~action, poji# Nalkyigiherun@bmbe deliforreaepos6 de fornula (1) dans laquelle R4
est un,ahydrogbne; et facul tatlvementé 3l @ conversi on dea conpos6s de formul a
(I') en un ael d' addition d' acide n %omquq 6 acivitb th~rapeutique par
traitenent avec: un acide appropri -o-u:aé-mﬁa senent | a conversion du ael
draddition d' acide en la base |ibre byec; un alcali; etlou |la preparation
de | eups fornes |som~res st~r60chem Bues, ou DI repr~sente un 65 radical de

(o G i i e e SRS

~~~~~~~~~ fothule
et Al sont comme d6fini dans |la revendlzcatlon 1; D2_represente un radi cal
de forpule 7 R14 3 1 OR
. 1-|-cs -W
'\./ . D0
R

25 dans laquelle R? et R* sont comme défini dans la revendication 1; dans un milieu approprié inerté dans la

réaction; ou
3) la N-alkylation d’'une amine de formule

. (‘)Rz
30 :
Dl-C-Cﬂ 2-!1!-1!1
I 4

35 dans laguelle R', R? et R* sont comme défini dans la revendication 1; avec un oxyranne de formule
o]
H.C —C-Dz
2 is
. R

. dans laquelle R® est comme défini dans la revendication 1; dans un milieu approprié inerte dans la réaction
L pour préparer ainsi un composé de formule (I} dans laquelle R® est un hydrogéne; ou
4} la N-alkylation d’'une amine de formule

45
083
' .
nz-c-cnz-m-nl
|
. 50 RS
dans laquelle R', R® et R® sont comme défini dans la revendication 1; avec une oxyranne de formule
55 0 L
nzc— C-D
‘4
R

60 danslaquelle R* est comme défini dans la revendication 1; dans un milieu approprié inerte dans la réaction,
' pour préparer ainsi un composé de formuie {l) dans laquelle R? est un hydrogéne; et facuitativement, la

conversion des composés de formule (1) en un sel d’addition d’acide non toxique 3 activité thérapeutique
. " par traitement avec un acide approprié ou inversement la conversion du sel d’addition d’acide en la base
é libre avec un alcali; et/ou |a préparation de leurs formes isoméres stéréochemiques, ou D' représente un
] 65 radical de formule

| 32 | UL O A
E _ oL mos o




b o PPV

AN aecyt i

R O R R R

g

)
75 . 15 R16 g 20

Rl dans [‘aquélle RI RO, R Rls, R R' et A2 sont comme defini dans |a
revendi cation:1, et Wrepr6sente un chloro, brono, |odo, nethylsulfonyl oxy
ou 4-nbt hyl phenyl sul fonyl oxy. 11. Proced6 pour. preparer un conpos6 chi m que

comme revendi que dans la revendi ca cteris6 par |'expoydation
d un al cbne de fornmule R10 Eprbj-g~ Bf
4412 j /0 Rs

~R3 R 350u |l a r6action d' un al d6hyd‘ p? de formule 35 F6 | R10 R6
i, ~~ ~ ~%~ ~ ~~~~—~~] 40 12 Ft 1 H
tt13 Ft ob R4, R, Rs, RIO, R', R lgsont conme d6fini dans la
revendi cation 9, avec un hal ogenure de oAb tri n6fhy| sul f oxoni um ou .un
hal ogenure de trin6thyl sul foni um et/ol la preparation de ses fornes

| somer es ¥t edabolatuelie BIB% R'H0', RE, ©0etGB sadd comme défini dans la revendication 1; D? représente un
radical de formule , ,

o7 "7y
15 : % 0 g®
_ A 316
x9
17

20 . R .

—/ dans laquelle R7, R?, R', RS, R'¢, R'7 et A? sont comme défini dans la revendication 1, et W représente un

chloro, bromo, iodo, méthylsulfonyloxy ou 4-méthylphénylsulfonyloxy.
11. Procédé pour préparer un composé chimique comme revendiqué dans la revendication 9,

25 caractérisé par I'éxpoydation d'un alcéne de formule
10
R

. b

ou la réaction d'un aldéhyde approprié de formule
35

- R O4—c=0
|
1 H
“ Rr1 A
R13 RS
ou R*, R®, R, R', R", R, R'3 et A' 5ont comme défini dans la revendication 9, avec un halogénure de

45 triméthylsulfoxonium ou un halogénure de triméthylsulfonium; et/ou la préparation de ses formes
isoméres stéréochimiques.
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