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o VIR G '%Bl This invention relates to a novel carbostyril derivative f
“and a process for prepari S emRarticularly, it relates to a
comé,qund of the fornul a: @rl—g@%?éaaghar maceuti cal ly acceptabl e acid
_addiPetegpiosa] t t her eof . The carbostyril derivative (1) or a pharmaceutically
‘acceptghl; > lod 1 hereof shows potent [err]-adrenoceptor

st mﬁ%ﬁﬁ"&@&g?ﬁ%%éiﬁﬁﬁ%’éﬁtﬁﬁ, &, t“ﬁr?ﬁ‘ﬁd’n@’&%f% PrePRRNaCIIET Mate Abstracts
B8 (1978), No. 6752k [Japanese patent publication (unexam ned) No. .
83379119771 20 conpounds of thedml|lowing fornula (A) are disclosed [err]
[err] (A) 30 [err] wherdl U “otgreys [err] represents hydrogen or .
"t,)enzyl, [err] represents hydragyense P Iﬂg [err] represents as hydrogen or
met hyl and [err] represents 4 Aet hoxy-phenyl. The bronchodil ati Iil? activity
of the known conpounds i stimated by the use of isolat edracheal
chai n of guinea pigs not beront and their therapeutic indexes [i.e.,
the ratio of (the 50% | etB@l dbse) to (the dose required to produce 50%

% eductpihorn of .tg’e bronchoconstriction)l is insufficient. Contrary to the

known Wﬁﬁﬁ%{z i addition salt thereofyt i ve (1) has a hi gh bronchodil ating

aC i ispooit gmemtzﬁo;%ﬁzst _"é‘r‘h‘.‘fg Qiﬁ?ﬂ%)"*ﬂ@ v fPﬁf’lgﬁiW* o Lhe
pr eseimChpmica Abstatts 85{M976)XN& 6752k [JhgaResk Batbrl p&bii | $R8F5R i.e.,

2 R)compounds gfithq foligwing fEInfu®) (A) are disciesed dge to thetﬁ?l%agsglmoh c cg?’t])on at ons
involved in the side chain: [err] [err] wherein the asterisk denotes an
asymmetric carbon atom T % geseni i nvention includes within its scope all
four opticalisoners and m ﬁres t'l‘hereof. Thr oughout the specfication, the

2eens " (RR)-isomer, "(R) ( Sh=taNECu-cg SPHR) -i somrer” and (S)(S) isoner” nean

~the configuration of thejJasymretric carbon atoms at the posi ti@y of
-CH(OH)- and that of [er pectively. Therefore, for exanple, _
"(S) (R -isoner" neans t symmetric carbon atomat the position of:

- C(OH) - has (S)-configeraffionNan® the asymetric carbon atom at the '
position of [err] has (R)ngn*iguration. Further, throughout the __
specification, the term"&isoner” neans a steroisonmer which is a mxture

of > sl thesterm'[err]-i soner’. neans a =
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I _
-CH~-CH_~NH-CH OCH
_ * 2 . 3
herein he asterisk denotes an asymmetric carbo . invention includes within i
opioal i m e mixtusrye:'th y n atom, The present invention includes within its scope
ut t @ specification, the terms “(R}{R)-isomer”, "(R)(S)-isomer”, “(S}{R)-isomer” and (SKS)-
N the configuration of the asymmetric carbon atoms at the position of ~CH(OH)— and thz)i(t c:f
=Gt o=, respectively. Therefore, for example, “(S)(R)-isomer” means that the asymmetric carbon ¢
i ‘mgpofution of--eH(OH).— has (S)-config@ration and the asymmetric carbon atom at the position
8. : —CH) ~ has (R)-configuration. Furthér, throughout the specification, the term “a-isomer’ meansa '

sterecisomer which is a mixture of (RNR)- and (S)S)-isomers i

_sterecisome ) ' » and the term “B-isomer” means
_s:oreo!o;onl:qr whwh is a mixture of (R)(S)- and (SHR)-isomers. Besides, the compound of the presen:
i ventuqn as t_he following two_tautomenc structures which are mutuatly convertible from one to another.
. Both of these isomers are also included within the scope of the present invention. '




25 (1) 30 [err] or 35 [err] wherein YO is hydroxy or a conventionally
pratected hydroxy, to give a conpound of the formula (I1V):. [err] [err]
lerely | wherein YO is the same as
defined above, and when YO is a protected hydroxy, further renoving the ws
protecting group therefrom In gpegapgrpegelyi oned reactions, a wide
variety of protecting groups which have been usually enployed to protect
hydr oxy group can be usetﬂgs the protecting group (Y). Exanples of such
protecting groupi? deAl ows %anoyl such as fornyl, acetyl and

pi val oyl ; substitut ) ged phenyl - | ower aIkyI such as benzyl,
p- met Hoxybenzyl ang di mrethoxybenzyl; substituted or unsubstituted 60
benzyl oxycar bonyl benzyl oxycar bonyl and p-net hoxybenzyl oxycar bonyl ;
or substituted or sttt ut ed phenyl sul fonyl such as benzenesul f onyl and
p-tol uenesul f onyl . BOhe % educt i os0of the conpound (11) or (111) can be
accon i shed by reacting it w educi ng agent cﬁ a solvent. Suitable

exanpl es of the reduci ng agent inc sodigg R, |ithium
al um ni um hydride, lithium borohydride, sodiu v».ﬁghydrlde,
di borane or sodi um cyanobor ohydri de. Met hanol |, isopropanol,

di met byl f or mam de, di net hyl sul f oxi de, tetraly ‘et her
di mret hoxyet hane, 3 EP 0 147 719 Bl digl yng I*age, toluene or a
m xture thereof is suitable as the solvent. is preferred to carry out
the reaction at a tenperature of -20 to [err On the other hand, the o
subseguent AQsmigho e pdabnt mveﬁtﬁ,ﬁt:w Qm%qwm%ﬂrepﬁecgwﬂuﬁn%% Do B Onal
ners garmbladih or MOr exanpl e, hydrolysis, organic base treatnent or
reduction. For exanple, when the 5 protecting group is fornyl, acetyl or
benzenesul fonyl, said group may be reomyed by hydrol ysis of the conmpound
(IV) wth an aC|d or an al kalio, S |+ pxanpl es of such acid i ncl ude, for
exanple, formc acid, trifluorodCetRc 3 pertzenesul f oni ¢ aci d,
p-t ol uene-sul fonic acid, hydr och dor hydrobrom c acid. Suitntﬂe
exanpl es of such alkali includg exanpl e, sodi um car bonate, potassium
carbogate, sodi um hydroxi de or AxSikgm hydroxi de. This reaction may be
~conducted with or w thout solveyh. Hxanples of 10 the solvent are water,
nmet hanol , oret hanol or dioxane. It is preferred to carry out the reaction at
a tenperature of -30 to 70C, espe0|almw320 to [err]. Wen the protecting
group,is benzyl, p- nethoxyben29\ 3 oxybenzyl , benzyl oxycar bonyl or
p- netﬁbxybenzyloxyearbonyl t he al Hprotecting group nmEYIbe
conducted by catal ytic hydroge 2 ~Of .t he conpound (I1V) in hfdrogen gas
in the presence of a catalyst. 4t al yti c hydrogenation is preferably
carried out at a tenperature o 0| C, especially 1s 20 to 40C, under
atnnsﬁherlc or increased pressu¥®. Meferred exanples of the catal yst !
iincl ude RéteteNdLDTs h?ﬁ%r aQ@rleﬁQhHlV‘pFJ?&feﬁﬂ%roﬁ gie lalcarbduRy B hctermdiipancl
é?ﬁanol tetrahydrofuran; water or m xture thereof is suitable as the
reactlon sol vent. Further, when the pngiectlng group |s'acetyl or pivaloyl,
sai d Qﬁoup may be renoved by tHOR P t he compound {IV) with an
-organi ¢ base. The treatnent of t @B .can be carried out in:
conventional manners, for exanpld git wth an organic b@@@yzo
such as net hyl am ne, dinethyla yl am ne or diethylamne. This
react Mon nmay be conducted wth g 4 hout a solvent. Exanples of the
solvent are water, nethanol, ethgnolg di oxane or a m xture thereof. It||s
4Sa preferred to carry out the reaction at a tenperature of 0 to 100l

especi al | whesih YO— kQkdSame as defined above, and when YO— is a protected hydroxy, further removing the

55  protecting group therefrom.

_ in the above-mentioned reactions, a wide variety of protecting groups which have been usuallyi
employed to protect hydroxy group can be used as the protecting group (Y). Examples of such protecting
group include lower alkanoyl such as formyl, acetyl and pivaloyl; substituted or unsubstituted phenyl:
lower alkyl such as benzyl, p-methoxybenzyl and 34-dimethoxybenzyl; substituted or unsubstituted

s0  benzyloxycarbonyl such as benzyloxycarbonyl and p-methoxybenzyloxycarbonyl; or substltuted or
unsubstituted phenyisulfony! such as benzenesuifonyl and p-toluenesulfonyl.

The reduction of the compound {11} or (Ilt) can be accomplished by reacting it with a reducing agent ina
solvent. Suitable examples of the reducing agent include sodium borohydride, lithium aluminium hydride, -
lithium borohydride, sodium monoacetoxyborohydride, diborane or sodium cyanoborohydride. Methanol,

ss ethanol, isopropanol, dimethylformamide, dimethylsulfoxide, tetrahydrofuran, ether, dimethoxyethane,
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¥ c nodification of the compound (I1) or (I1l) (YO = a _
.-_;~_=rot.ect ed hydroxy) is used as the starting conpound in the above- rrentloned;f
'reacéfi-on, the compound (IV) in which YO is a protected 25 hydroxy, i.e., i
a corrpound of the fornula (EPF b 1471719 Bif [err] wherei n [err] Is a '
conventional ly prot ected hydroxy, is obtained in t gpure of

t wo d‘g'ﬂt‘ atalgmpera e "‘“'° heréht i 78l 2 B REPY) t zir?ae f?ﬁaeg]“bcaw o]m required, -
s epar BB leloiier Ao ind Subobontlofb P bR RStSctig brBkp o GOSN bbbl OF St g,
gr OUpmdnier sdi e& e‘fnramhpl HydRWSIB U ganic dasstreatfinDdr réduetian- Faaeghnijple; wheri herrer s of &
t he um un/lsfo atptyl oblm:anes:lulf Iac; bumv vbh@"@ LhYam pi Géh?o gi ve a_{

;ﬁgp acet$°1i1 r‘ﬁ'ﬂl" %ﬁr%sgg %ﬁﬁwﬁo m bl dg, or oup.

V) to
chr Orﬁi rOLiBSeHPotabsur ﬂﬂﬁé:@deemr redctiérim ucﬁd wﬁmd' vﬁlfhbdit]solvmrmmﬁplésfwr eof ,

anel tthe solventrenei wger, imethanol) etmncuar &i&xahblet sf niremredT toecam y:luathe at av\,hr ch i e'}
used teraperaturg otit 3030 765¢. esm-a xv enfx.
acet M‘Pﬂfr?@%zgﬁ{ *ervsi ?,,%. S rrhrrt R

chl Orgmd‘ém hﬂﬂode at I\Vcaﬁﬁ& Bdt‘i t@rh‘ﬁerdtx'ﬂ’e omﬁﬂﬁﬁhu? an
acsk d 20€5400, Gridet &mPsphericb bl@ysu fbCPrefp@ddexarhplen ohthel tatelystiecludemdiadivm-
car bBag0g paljpdiumzbharcoal mmmblackomthmb iethamdb deteahydrofiren,, r Qfp mixture

bi carthRspRispitablesash tastion @v : Fu-ane he te""mmgfrﬁ avp Egquéa
i g ;g%:é‘ N CE R GBE o 1o

]su met O bthy yI rhing) %ylﬁrﬂfnﬁ idthyfePiiedl. PHid réattior may be adridiuéter w:]trdrsorrer S
of t hethoGruaonerd. Ekamplasait the@olednt are tvedr, owethanot, ethamah diviarwiok & matttgelhereqfslt ing

rré-t‘hmmdchm"@ﬂblh etion (a4 temperatyrecnf 0t 1007 PP}'PC"&Y,@Q 78°° b ﬁ%: wn- hexane |
the

on,of the co nd (1 e (Y
ﬂzﬁ’?n% gog:%l&%'gg‘ e%". 'a,?‘ggzircg% g‘%rrer -'Chsorrerd of th group

conpoun can be acconpllshe by conventlonal hydronS|s thereof for
exanpl e, by treating said isomer W&;h a base (e.g., potassium hyudroxi de,
sodi um hydroxi de, 65 potﬂs MM 2ar bgnaye...sodi um carbonate) or an acid
(e.g., hydrochloric acid, -suffurgc s n ic acid) in a4 EP 0147719 ¢
Bf"sol vent (e.g., water, agusSQ et hanol , aqueous et hanol) at v')
t enper at ure of 20 to [err] % or [err]-lsomer of the compound (IV)
obt ai ned above (i.e., a m XXyrt dR (R - and (S){S)-isomers thereof or a:
~mxture of (R(SM and (S) -i sbrrers thereof) may be, if required, further
‘seParated into each of the optical |sorrers of the corrpound (I\/) For

‘exanpivivareis ¥ e coﬁve(uianélﬁ) pr mdd:%h 8 isi ehtained gn (ife forfa of ac %E
. dh an

ray.; Wﬁ :hz‘g’: ’ “n%d Q"Es ‘saﬁ:r?ac m?%i‘ﬁﬁ;fj g{%ﬁf [ e: "5 }/Y) 3

rcally act'i ve ‘acyl group_and Y O |s the sanme as defined above,
tting the compound (V') to cor @matography to separate it into each of
f Ah nﬁ (V'), and then renoving the
_ gyl ati ng agent which t used '
for exanple, an optically
yTY ol i di ne- 2- carbonyl -chloride. The
ok arried out in the presence of an acid
- j defg pot assi um hydr oxi de, sodi um car bonat e,
: n carbonat e, sodi um bi carbonate, potassium bicarbonate).in a '
“sol ito Ad PO—TRinD ¥ani R defitled Bbade, subjétinghaldzombamd(Vikenzene,
vt er mﬂ% g?&:gitafo)eaﬂt of@- hmmmmmmerooﬁ ar@l then rfep 9 th myé nt
¢ his 0 Nuenefromp Thecacylating ragernit whicty fs nm:bfo y&enof zoym‘c‘g (Iv}) dng o

|gpg§vl WW nitroben: e acy
Ccompo em in the presenceﬁ an acid acceptor {e.g., sodium hydroxide, pota: potassium hvdroxrde, sodrum
earbonate, potassium carbonate, sodium bicarbonate, potassium bicarbonate) in a solvent {e.g., ethyl

acetate, methylene chioride, chloroform, benzene, water or a mixture therof) at a temperature of 0 to 30°C.

6o Subsequent cyhromatographlc separation of a- and B-isomers of the compound (V) can be effected on a
column of silica gel, using methanol, chloroform, methylene chloride, ethyl acetate, benzene, n-hexane or a
mixture thereof as an eluent. Then, the removal of the acyl group from the thus-separated each
- stereoisomer (a- or B-isomer) of the compound (V) can be accomplished by conventional hydrolysis
thereof, for example, by treating said isomer with a base {e.g., potassium hyudroxide, sodium hydroxlde
potassium carbonate, sodium carbonate) or an acid (e.g., hydrochloric acid, sulfunc acid, nitric acid) in a

ll‘
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acyl group therefrommay be carried out in the same manner as nenti oned
her eixnbef ore. Each one of (R)(S)- and (S)(R)-isoner of the conmpound (IV)
may sge obt ai ned fromthe [err]mgmad z {??ﬁnpound (I'V') in the sanme
manner as above. On the ot her an e co ound I\f whrch |s

- prepared el @g. 03@ter @ateousroemnoiaﬁg\ﬁ%meﬂrgq bannda"( d‘ m s
protecied h pam %4 hOLd b i € a
pai r of dltﬁg t%{, g,@%; BCEQ %\W .-te o exiy e' ‘ﬁ( (S)i’é) eners o:the :
(S) (R 5 sesmpoun®liv'} dylifting théa-R6h c’i'loﬂfh c nd(he) wifR)an ioptxaiy acte
conpound @dv]a)m@ﬁge(rﬂ.tﬂnb)ve@V@lpwnaofphotoﬂmﬂeﬂ’)hydrOxy) I's used as the starti ng
conpound, while a mxture of (R)JS)- and (S)(S)-isoners of t he conmpound

(I'V') is obtained when the (S)- 3s ¢ord H, of the conpound (11) or (111) 3
(YO =,4a protected hydroxy) i Hased /%le/@ ng conpound. However, said
mxture may be, if required, sep¥rat®d i »f the two optical isonmers :
of the conmpound (IV') prior to rd 8

of the protecting group (Y') (v*)
therefrom For exanple, each o (RHR)- and~(S1(R)- isomers of the
conmpoupd (1V') may be obtained Yy SuiySeting the conpound (1V') to
fractional recrystal lization; oy'dy Rcyl ati ng the compound (IV') toI g| ve

t he corrpOl‘qu't‘d lbé@;um ecting the c;‘orrpound 9 to chromat ogr ap

separ at e wheteint dsnancefpticafly Myaa reo

O T e °Esz 2 aﬁ% gl
recr ystal lobyatioh V] Unct06s, ﬁsc Ahh dnzbﬂﬂalfy %mua&hf SRt r om
a, sol vent p(r@ol@me-zm Ionde. @ 8@ationt SIARY ma d, (IWyad @#ried fouttin Me)ﬁrmm:e of an

t berr eof ) . aGileccaptpt tetg.sndioh hydrexids m idvoxide, sohemc«rlvnm. agilh carbonate,
separ at | oﬁ°‘& R'%g‘zﬁﬁnkf’&g%zb;‘ %:E"éb 'g%gﬂ Bé‘"&'a?"ﬂ’ '°f‘ ugs'i';g? o ame
manner as fih R f,“t h 1 of th
(9)(S)-i sqrm a, ?ﬁr&t PiatioL g iivivind aemea.soaauheranse b romoval ot e et

as above. (m-eeu(ﬂ)(ﬁ)-ismmefhhamﬁmumq (i\s)mmrbe@bmmmfrmheﬂ)somérdfmegmntplodﬂﬂ) (V)
separ at ed "amewn%'amrbeawaea\d’rly converted into the a-isonper (? -| so r“; of
the Copoyndor pgofer tﬂ%etgrgtw Aot e dneally

excl usi Vel fé retcﬁ'ﬂﬂ(ﬂ!- aRJ(S R) |§ﬂ’f§?srof

t he convervmeem r ftue&ewunefrmtohamqmwm @rokedied inyidroxyl e:sansstbmmod
t he corrpowndp(dM)wmlaamaure eflRNBH- ab (SI)(S)esstmerrgofstwcdm de 'Vl'sememeweﬂ thei (Sh

t hi onyBs clisamer etethmorap%w'am (LY he S3ring 008 "°“u’;,‘:, |
benzene, t{¥¥ r:'; mﬁqa? t @ %Lb&tféf)«m f)-a
a- | SOMEr  Qloing nmu&q.pgundt el 9 domp@ind] (VAN & RO

and Y' O abcystdiRation) s by acylhsi ¢medorﬂimue(IV'mﬁwb ktmrcommmd M.gzubrhmnm lcorgpayneh
“t her ef mm(vmhehrerommmmm nmeqclsmrmvnd {SHB)-i oy \Gazt;ﬁ@eﬂ
13-i soner ’Bﬁ‘°‘t' @ 'V‘E‘%;’F

‘as_above. W%cﬁ&g o 1°€a‘kram°daﬂ%rm wﬁﬁ@

{j‘HEI

9 hlc
GV). Separ rﬁm..are IEdcR b ofithe (RXS)- 6rd (Sl(Smfs@fthb he
c‘bﬁpounﬁ (doHp)undrtlermwtbeanaBy rtlmsshme caqrer Mowt omat the position of

- CH(CH) - _has Méreovepgiocs the chmor qfrﬂtﬁﬁ pndg V) ﬂgg’: ﬁ%’@ ggﬁf%éﬁgd |
i somer. Fof°¥ u;:t‘;ﬁ' thg Tt oFa QY
into the (m m v 'Z :} ouna (W'Ws!:drﬁd!dﬂtﬁvtbytir@‘sﬂab-isbgelt he
-5 conpggind MMmdMﬂt okl 198 |ve6hlag.r mdﬁylem chiodds, chizmdfo banzenetoluéng| tetralydrofuran,
ichloride, dikmeot dismthokyetharah o givesinisdsrener pla qoamgendsr He "‘“Bl‘\'ikane or

tdi met hoxyet hane) to give the (RXR)-isonmer of the conpound (VI), and tHen
?rermvr ng the acyl group therefrom The cQﬂ‘bversr on of the (R(R-, (R (Y -or
5( S) (S) 4k somer of the conpound RFARN may/Re€ pectively carried out in. .t he
sane manner as above. The starting|[co nw@ arpd (111) of the present
jnventlon is a novel conpound and gansg prepared, 10 for exanple, byVEhe
Steps of hal ogenating or oxidizi co ound of the fornula (MI): [enrr]
15

§VI 1) sferr] wherein YYO is the ame 8s deflned above, to give a corrp(;und

ftheforrrula VIT1) or (I r
? whereln( RCO— )and Y' OE- a>r2 the [same ;s defined above, and then removing the acyl group therefrdm.

The conversion of the a-isomer of the compound (V) into the p-isomer of the compound (V') mayi be
65 carried out in the same manner as above.




N ) “‘X is hal ogen atomand Y Ois the sane as defined above, reacting 3}
thesg,onpound (M) or (11X with a conpound of theforrhula(X) [err] i

[err] 45 to give a conpou la (I1l) or (I1l1"): [err] 56 or CH
- 0656 EP 0147 719 B1 m%.%‘i‘gg{fﬁhe sane as defined above, and if
necessary I ennyi,ng, fRsdid bifd doR@oHuMRegahicaboweizan ﬁh@dmpwn@" ant he
f.or rruL‘g‘c '}ZL a‘eb&nptﬁaad(w'nmtmmbmmmmmamm@to A the pasi ar ed,

for ek @poshg’ccmﬁgtd#@n %' c%‘rtlnE IW@%W@ ve Q:leon of K t h .80 %
St |

lene m. BhdaNd, mne,hl ori de

m chl m(apmntyem_lmcem
t etfr a ;’,‘o' aﬁsdnnﬁ of € creuhd BYi{ ang then
0- pr o m a@ rrwﬁw dfﬂe mmmnmsm ls)(a)-lmevefﬁbe ©BPEN acetic!

anhydjy bAbgpeanav bamddygut inhlee sapva W §
i nt roguarhagamnmmem(ﬁgg%‘egg I)PP n "H;Pg'm em xyg%r S’t"‘;r. | .
[ cfo | fod sxrmplesiey thestensiof B e h"r?exam ne 141 79/ 19761) in a

f

conventional manner. Hal ogenati Q:%ﬁ?f t he corrpound ¢VIl) is preferably
carried out in a solvent (e.g. drof orm nmet hyl ene chl ori de,

t et rahydr of uran, nethanol or e thereof) at 20 to [err] ey
stisring. Suitable exanpl es of b hal ogenati ng agent include z
N- br onosucci ni mi de, N-chl or osuc® y’'ade? bromne or chlorine. On the other
hand, oxidation of the corrpountl' Vi F) is preferably carried out at 20 to
100C in the presence of an i di sseuRnVIerdkbxi de) in a .
sol yewhergia Y 'sdl“bﬁé‘aﬁés"?@f"?% ?o?'gergﬁ ré'gdn&ztah(;ueous m xture thereof). Thg
regcti on of t he conmpound (VI11) @&:u(_k)() wi th the conpound (X) may be
acconplished at 10 to 30C in 15 20l vent (e.g., dinethylsulfoxide,
di met hyl f ormam de, chloroform ¢ Q! , ethanol or a mxture t(mélbbf)

unggr stirring. Further, the r¢g f the protecting group (Y') fromcthe ]
conmpound (11") or (II1" ) my bepdar¥€d%ut in the same nmanner as menti oned}
her ei nbef ore. The conpound (I)YOP arﬁ‘l aC| d addition salt thereof shows '
pot ent Br onchodi | ati ng activity % - lasting therapeutic effect

t hgpeof, can produce sel ective s Iat|2)n of [err]-adrenoceptor and hence
is useful 20 for freatnent or axi s of various chronic ob$¥Xlctive
pul monary di sease such as bronc ma or chronic bronchitis. For =
exanpl e, when estimted by the ¢ 0138l ated tracheal chains of guinea
pigs, the bronchodilating activety of8 8-hydroxy - 5 - ((1R) -
1-hydroxy-2-1N-M1R) - ( p- met hoxyphe und (V) or (IX) -

‘met hyIah&tﬁh)(—mlmlmhwmwn}*(\!&-bﬁé'!WT“P°6f‘%?fiaab6‘r'°é§°3ﬁnglthr?vcgﬁf?on(ls about 10 i
ta; ‘1,00with areampeynd; ef thefgrmyila Piose of procaterol |chem cal nane; 8-hydr oxy 5 g
[4- hydroxy 2- (| sopropyl am no) ﬂt I|_car bostyril hydrochl oride 25 ;

-'?_herff’hydrate ~ Med. Chem 3(1977)1 and | soproterenol (hem cal
‘nanme: 4-{1- hydroxy - 2 - heyl E8gi nol et hyl [ - 1, 2-benzenedi ol
‘ﬁyﬂrochl ori de) respect i veI y. 2 Mor eode since' the corrpound (1) is 2
‘characteri zed el ati o of the o2-adrgnoceptor stimul atl ng
“act fontorgiyerd ““aafgﬁoceﬁ'ggtr'eds?ﬁ‘nul ating action such as positive
chronotropl c action (e.g., increasedin heart rate), said conpound of the
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30 (1) of the present invention is considerabl

y low. The carbostyril
derivative (1) of the present invention can be used for pharnaceuglcal use
in tge form of elther the free baftP 144 9 Bhdditi on salt thereof.
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st oi chi offet thie baibgena ugcminalpdqan#bmmsuyb
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phar maceut | EHECHH re® SB'H'B st R Bev el T her srgh raeran
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in
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st earate. t sroslébroychifie.feor Mmplh,mmaesnmnpgw V:grxea s\?}; ry
ve |dn gl toq&téﬁa $ ro Qﬁstﬁgseof

dependi ng ohrmmdmm nctytt\r at #- bYF"‘t
patd ent s an(!f“’f’w &‘V"{)ja
pref erreg d hodr %""l‘d“ ) (10‘}17)]&(’&!% roth meﬂ? {u,;mmm1 QY2 ‘gﬂef;?e 2
ra n mi a - r
especial ly ﬁ‘(le&ﬁl)a%uﬁl{hthvnam-denieogﬁmmd(dchlm y o Oa)
present | y- prehdratariesl yrthrohighmatengy tafio antbﬂ E:ﬁ';f"’ﬁgcg&

shown in th@t"su'ﬂmlam Q§ ner sem
oo R e A e "é’u. oSt

430 - &cﬂ (0% ﬁeﬁeneﬁwé fiov can bégsedhfoo I
of a test ccufmum*reaomrod'av :1tadd|hhrgpalusierené‘t'm:°°qth;!'v mrrwmm iu &?" of ‘r‘)"
suspended | cagnstysi guwatiyatlhwqdls-lf@aan'%%“‘ 'f"j?m pice §L‘;ﬁ““ e .
B o T L ML e Lty
addeddé o *T nePIRpiane o At id @FrnetHa nmaemcalwseoemmd
was added t hggeiedp a;dtfo bafiplaLibyCtestifg the fmhbasadtjthblogmmhd M) withypstaishiomeigically

Ten5| on charmmolanamhmtbta@hdal snoot h rruscl e were rec
 and edEﬂ%Pﬁt&rG"m
(h oo et O g f%fn@gq Bl R S
tlo

P

R @8%?;2? i on g? gﬁ uie és&hﬁtﬁr@,&uspeﬁdamedemwlﬁme&lch

i ot véhtoraemannat, fapex bnmlmm qgomqgmp @opa
potency rati ﬁhaﬂﬁac&dlﬁalwe&bptWMOf with a;@pvmwlawmef Wffﬁ" m carbonate,

: ﬁ her ef orm Téll;lm#lthgmem@mmtqt glose, ta ¢ magn r ) ﬁ gy_f! aﬁbofﬂz
f'es’t conﬁéun@g‘nound () or a sajy ing ﬂédmm utJ '
Corrp No. 2 conditions of patients anakme} b&h’eat In general however, a prefer ose of
52 Pr ocat er o id gmpo:nd {1) or a salt th r be 0.01 to 30 ug, especially 0.01 to :Cmrpar Kilograrg of body

ight per day
i1 Conp %’m omyem@reﬁ)‘rsQeququ@;g\pf the present Wengor(aﬂe %ﬁtrﬂg 56%\9{ i R’

met hyl t hyﬂ") afol'mmbml'&r bostyril hydrochloride 29 Conp
A hy~dhrochl oride (-isomer obtained in g%h,\,f,{,,ﬁhh\/l ) am no~| etyI 1 car bostl

;Fdr ~i NS( - ST Rhrdienodiisting lativifyod arei nafter)

isolated tracheal muscle preparations of Male Hartley guinea pigs (body weught 430 — 645 g) were
55 used to estimate the bronchodilating activity of a test compound according to Magnus’ method. The
preparation was suspended in an organ bath filled with 20 mt of Tyrode's solution (37°C), and said solution
was continuously bubbled with air. Histamine 2HCI was added to the bath (final concentration; 1 x 10~5g/
mi}) and the test compound was added thereto about 15 minutes after the addition of histamine 2 HCI.
Tension changes in the tracheal smooth muscle were recorded isometrically with a force-displacement
60 transducer. Molar concentration of the test compound which produced 50% relaxation of the histamine-
induced tracheal contraction were estimated from the concentration-response curve, and the potency ratio
of the test compound to Isoproterenol was calculated thereform. The results are shown in Table 1.
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Conp. No 3: 8-Hydroxy-{-fl-hydroxV-2-[N(2-(p-methoxyphenvl)-I-

met hyd et hyl ) ami nol Yl') carbotylril hydrochloride (a mxture of o- and

Pi nsqafers) 25 Chenigpl #7719 Blocaterol -

B. Hydr oxy- 441 1hydr oxy- 2. (i sopg ¥I gni n) buyi absy hydrochl oride. herni hydrate
.Untyeylaiothll Chem cal nane—%.?a—t—soprot erenol -

4- {2- hydr oxV- 2- 1( -rettrviernyT)am ngl M lratid- benzenedi ol hydrochl ori de.
Experi ment - 2. 30 (l\‘ztﬂsrto&?‘“?‘?hﬁ%& t of \/ nf‘* ef—ant i gen- 7nduced
;bronchoconstriction Mile Hartl ey gw nea g)égs (body wei ght, 280 - 520 g)
wer e passively sencong.z¥d- by |ntravenous I njection of rabbit antiserum
agai nst oval bum n éo 2 m/1,00 g of bodyyseight, PCA titer: X 1000). 24
hours | aer, the an om8-s Ner® anesthetized with ctchloral ose (120 ng/kg. 10O
,2Nnd 1 mMmobi lized wi Ehagaldoansne triethi odBde (5 ngikg, i W) under artificial
respl ration. Lung Vol une changes were rrea ured as overflow O air fromthe

| ung by the Konzet tpyBes€dr@l nmet hod [ cf. Exp. Pathol. Pharmakol ., 195,
71 (1940)1. The test conpound was admi ni stered | nt avenously to the animals
one mnute before SmoprefREARPY were chal | enoed with oval bumin (30 jzikgft

TW). The EDO (i.e—~—tte—d05& of the test conpound whi¢h is necessary? to
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(pd" EE;JE: E}E‘ﬁmpmmg&{@v% 7 {liggetnathyiiam 0. 09 |
84 fdrochloride. 9. 4 x 10 60 ' 0.18 :

Conp. = INQ.
ment
91.3 5.1 x 105 Pr ocat Fréhoconstnctw"

30. ethod) Inhibitofy. dffest OIG oot 230/1E 506 goWerdrpassively hen#tﬁeﬁ % ,é!z ursabl e 1. 8
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h

meﬂm&éﬁ?fﬁg% d@dodstnleﬂ'@iﬁasﬁ’&"??o rs a e reactlon
.e--1=-s_;§!!!’ﬂ’% SPure |s cool ed and is atlowed to stand at 20tC for

™recipitated crystals are collected by filtration. nsz‘ge crystal S
--e~_~mhawm t h et hanol f@f e Sdiflioh, healthdtestedmmgsqwf? BI%a 5. T
--bro‘;._. oh ioymalidﬂsrah‘h@F Rd as coI orl ess
meumammms* hbncentrated to dryness, and

%s?'d't?e“?‘g%%at ed in the same manner as above, whereby 60 ng of

:;T::E';j.l.-br,(mmetyl 8- 10 Dbenzyl ox styril are further recovered fromthe
] t,rat;mar&MuMd‘miffémﬁa/f%b%% Mp. 203 - 2050C (deconp.) _
Huecrystal i zed from net hanol - chiablef 8r m I\/ass (me): 373 -374~(M) IRvn'jo

(C ‘). 1675 Fs. NVR -4 ™ :mqtlg M) LR
ﬁ 1H) 7.2-7.7 (m 6 hib;xtgigy ﬂffe %é( zumtfity m:ex |

' ompounds* on antig mdu
; Test © nds ¢l,'arcmchoc?:nnst:r:.ct:.on (LD (LD /EDS )
S (225) (pa/xs) (mglk9) s0’" 50
5 - -
No. 1 0.09 84.6 9.4 X t.os
Comp. . .
No. 2 0.18 91.3 s.1 x 10
Y - ‘ 70.3 1.1 % 105 :
procaterol 0.64 . E
' " te'of rTable 1. a
. * ¢ Same as shown in the footno
P Note;
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8.51 (d, J= =10 Hz, 1H) (2) 750 ng of 6-bronopacetyl-8-benzyl oxycarbostyri l
are dissolved in 6 m of dinethylsulfoxide, and 660 ng of

N-(thp met hoxyphenyl) - 1 - methyl ethyl)am ne are added thereto. The
mxture is stirred at room tenpdE t0r147f75191315 hours, whereby. a mixture
‘cont ai ning 8-benzyloxy - 5 - (1 - oXog I'N (2- (p - 20.

et hoxy Pheny) 263 kg of SERSELERAHhbk)cBbai %"e&laﬁarnb@m %F dhlordtSmQbHaBosRg of 40 M
of met handkontisdkcidBiderare @dides aitkiratoN The Frikbyrel isi rdfuxad for 2 td@sl ubder strengTB00 mig 6f N-and
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hydroxy - 2 ma 371 (p” rre oxypheny - - wethylethyl)-
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79. 3% M p. 1%;;%?&3@ ecte®.) IRv=- ' (cm' ): 1640 45

Exanpl e 2 (1 Y SX UL En ISR L bl

and 250, mu%o,ﬁ"' Qﬁo"m (53”’3 1’%3{ xfzagfny il Shesmpouatnaln) o

added Ghergmy 950 @f 16% Wdﬁnﬂ-&afc | M)éﬂdiad ftkureta Ahé1@ixtuse is Bt atrobm tent@ratudé foer
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200 m ofm i g “%%&;"é’,ﬁﬁd Eé
are conpi uced pressure.
of water %hydrochl or| c acid are added to the sol utlon

and t he sol uanaa-sm"cmwmo stand at 20C for 3 hours. Precipitated
‘grystals areMvBlilem@1 184 filtrati on, washed with isopropanol -ether and “
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(Izglegggl e n erﬁmﬁ'ﬁ¥? ls‘:::dm%é% Laolem' 9 %ﬂ%m&g
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“reacti on msutioxide amdssoexrtgmUt(éﬂ’-mthwvzﬂw\d'rwww*‘y&ﬁ'amﬁ HE "E%’i%

b o S l@éﬁ?" %ﬁ anﬁa g%ﬁ%ﬁ%&.m Sl m.,m:“;z:_

‘ sopr OpaHOI:.,aﬂsi.seﬁm lat rodf kémpgbEatsté f082 ho MEeyrle&xtiyn inixtire is extracted with chloroform, and
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the extract is washed wnth water and 10% hydrochioric acid, dried and then evaporated under reduced
65 pressure. The residue is recrstallized from a mixture of isopropanol and ether. 1010 mg of 8 - benzyloxy -

.




e EP 0 147 719 01 5 - (1 - hydroxy - 2 - [N- (2 - (p .
net. hoxyphenyl) - 1 - nethylethyllam nolethyl)carbostyril nono-
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(I’at rfgl)rﬂ;g h f&gygo“f %Eiﬁ enzy oxy - @) thﬁh%ﬁ moreﬁ‘?@hydroxy - 2 -
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177 - bi,ﬁzqﬁwsthyknmoetatvﬂboxwazsm-mst)&-482 emow-HIO) 30

| Rv= <1 lGﬂ&hyl 0, Nawwm sgril and>8 {11 -7 82
_(s ,.mmx? «1#?2'? 5mz met )7 ksmetwh*'"s' “19“6 ""‘2’\25‘%“‘5 YE (m
_ !9"’ %kﬁ * jomer (i.e., a mxture of 8 -
'jbenzyl ox =~ —Eo/ d ro y - I [Nl-((IhS) - 2b- (p _I nmet gogy-
‘phenyl. - 160, - N - acetyl amnol et carbostyril an -
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de-{a-isomer) are obtained as colorless
(a | somer) are added to a m xture of 15 m of
Msﬁ%g f an.gqueous 5% sodi um hydroxi de solution. The nmixture is
stl rring. After the ag reactonb the mixture is
E Shiguv] S5, Sads0 T enove met hanol. The residue is
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Massljmle)_:;ag gﬂ; 3_4%0) .
I(g‘-':; (Zc;'; mg 'of 8-benzyloxy-5-{ 1-hydroxy-2-[N-(2- (p methoxyphenyl)-1-methzlt:’thy;l):n:‘u;?‘ld
éthvl}carbostynl monochydrochloride (a-isomer) are dissolved in a mixture of 5 ml :tf tetra ‘{lr::dua: n and
65 1.5 mi of water, and 100 mg of 10% palladium-charcoal are added thereto. The mixture is 8
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k Cu ofsopipariol and other. 470 ng of 8 - benzyloxy - 5 - (1 - hydroxy -
2 --4N- (2 - .(p - methoxy- 1spyl) -1 -- nelethyl)am nol ethyllcarbostyril
~rmnd‘b_ydrochl oride (a- |sorrer) are o |mfd7a!|9cu1orl ess Yi.:eld: 95%* jf w>

<p '200-203tC a : I\/I YnVe . 4494M Q-. 4(@;;@ it ,?J,@Q
houg: Aft emi ig fi e
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ecet yl am nol aﬁéayis)aCrag 20 Bhydirbity-5- {#-hiydroxveR-INe(2--rogtipryrhdnyllr]- TW'@HHE’“W&}?H‘&}“&?'

descri bed5 i nsmard lorl(iQJ/é)Wdl'GSG"H@“Q’)‘fa'%"m"t?éﬁi9?'?55??‘ crvsils: (‘1 - hydroxy -
2 - [N - - -1 - rrethylehyl)amnolethyl)carbostyriI
m)nohydrochl or iy -+1§ 3g300bt ai ned as colorless needl es. Yi elél
91.6% M p. 217 Nm i)gﬂﬁ 1 xwugm-tzﬁdm 202 (h, J+apiz12H5 Bp2 (dplanbtd, 2k 3 4
£40 (M4 - 920)H) ml(d Qe 1QHzFHR P80 ©253Hz 2HHB9T (d JrpHo . i) (¢ p=8Hz 4,730 (48 S
8- benzyl oxy- & ’o - 2-[ N-(2- (p- met hoxyphenyl') - 1- met hyl et hyl ) am nol -
et hyl }car bosW ‘dr ochl ori de (a-isomer) are dissol ved | n a m xture
of 5 m of tet rm $.0316fCBecamMpl.) Acrybtallizaal froof mmnekwamhd 100 inol-
pal | adi umschar qsal zme adde:i tebnaviony-&-Thyd xﬁ@ (p-oth am ;h' '1e ,‘f ,aph
thif) dafio

EP 0147719 9gthy e m i _m “ﬂ:”m :ﬂhat a% st
reacti on, g"'r'gm'%ﬂ yst _and a 10%

thanollc h or| e so tlon |s added to t he f||trate The m Xt ure
i condensed urwlanen eqaﬁ\osemtaumrqrm'eommjﬂ@ef’s recrystallized from

~a} m xture of |slam'.:b(mﬁbi 16691(316&33@5 183 ﬁg(s' H) (q' _8 2,5 Hz, 1H), 6.62 (d, J=9Hz,
drat

L hydroxy- 5 %@’W{‘F&L \5); €071 (6 Q=etizn YHIC
0- 5 sty N’ ki d: |somer) are obt ai ned as

| orl esspcrystals. Yield: 82% I\/l p 154£idiﬁilh@ d GO0 dat
38, 3140, 333@1) hbbRg (0P8 Benzyidxyde( m@/zii‘lﬂ#-( ”( Riaﬁ'(gm f;&, U& .'.,%&
., J=6Hz, 2lsyyil (B-ISWIG(D are dzm'ved!r m' 5“'° ,,:“ Giiloridd Hye
80 {d, J= 8H5'“t' st,’], ,n #izhe H\H)ure & Q{Bre@d; room
8Hz, 1H), ?’5” 2 leabd cieied wltmmrdoe@stf

3- 2160C (d n&ﬁé)é&lbaitlmedsldueomcmmhfaw@l’heﬂ/aq“ cgluymn of s mvg@‘ Aok

chloroform methanol-49 1), whereby the following two compounds ar obtamed res|

benzyl OXYy- 5 ,‘m&% ef?% ﬁ%ﬁgﬁﬂﬁ““l"r'?é%“ﬁ"ﬁ“"? -((25)(-51 #12-Haphthyl- .

hyl } car osts)‘/' ;-1 soner) are treated in the sane
nner as des r| d(é 1pg§9@,gf5m) heo63-a). 175 ng of

84hydr oxy-5-{I - p- met hoxyphe -N-{(2S)-1-(2-naphthyi-
“1-net hyl et hy |emmpwh 1slﬂa as' “r‘s’ (B "éé‘ﬁf‘?ﬂ’l" spytethyl (RS gapnty
}020 Mp. 161- 1630C

ohit ai ned as c%‘! ?I}'% 30,;,3,

(deconp.) (recr |1§ogpropanol et her) IRv ~-m." (cm' ) 1640
3160, 3375 -NWR (),‘,/,);Lna&rn(-duzoﬂ 6Hz, 3H), 2. 8 3 I—‘E '3&2, %th (2S)-
I

NGCO™FO QD 0

5140 (q, J=8Hz, (Hell%8) glof)e-betryRRY-- wRU-hy#rfxv o
(d, J=8Hz, 1H ‘2‘“’9'!'1”“(:' onyY EV&‘F’&""‘ 'zvl:‘gq Tﬂ§9ﬂlure is

/ d 35 mi of 1N potassium h
1y 26 “ ::ﬂuxed for 3 hou'r)s with stlmng The mixture is conoentrat dacdl! T urd,t(ﬁe'n vecgpivent.

8-lbenzy The residue is extracted with chloroform. and th

~oxly- 5- { | - hydr gy cohcérhieted ufdar edacadarpssi __%f;gi""’g'?"“
sthril (a- |sone-sppramoldp%uwem , ,,, e d
aqueous 5% po e '°ﬁ are hereto 6 g of
(Sh-1-12- napht hy, @worngl,l d| ne- 2-car bonyl chI oride are added
dr opwi se to tlpp”mture with sti%rring under ice-cooling, and the mxture is
sterred at roomMp1305—1325°c

3 55 [a)2® —45.31° (c=1.05, methanol)

IRveue! (cm~"): 3340, 3160, 1640

440 (M*—H,0) '
m: f'c“é‘é’.,»a o8 (@, J26.7Hz, 3H), 2.5—3.0 (m, 5H), 376 (5, 3H), 4.8—5.10 (m, TH), 514 (is, 2H),

k ' " 6.5 m, 7H), H), 8. =9.,6Hz, TH). :
e X -5- -1-hydroxy-2-[N-{{15)-2~( -methoxyphenyl)-1-methylethyi)- ((
7 o (2 b} 2.61 g °f 8 benzyloxy > “15) i o rbostyp ril are dissolved in 100 mi of methanol,

-(2-naphthylsulfonyl}pyrrol|d|ne-2-carbonvl)ammo]ethyl}ca

1N potassium hydroxide-methanol and 10 m
::f(l’uizdnf‘tl): ; houfs with stlrm‘\,g The mixture is concentrated under reduced pressure to remove solvent.

The residue is extracted with chloroform, and the extract is dried and concentrated under reduced pressure
65 to remove solvent. The residue is recryst

1

> e S S R i

e extract is washed wuth 5% hydrochloﬂc acid, dried and |

i of water are added thereto. The mixture is

allized twice from ethyl acetate. 1.1 g of 8-benzyloxy-5-{ {1S)- 1-_




. febure for 2 hours. The chloroform |l ayer is collected, dried and'F
®nen-concentrated under reduced pressure to renove sol vent. The residue is
chr agEt ogr aphed on the colum of silica gel (solvent,

chl orof or m net hanol =49: 1), Ay 7 jpllomﬁng two conpounds are

obt ai ned, respectively. 8-benzyloxy-5-{(| R)-1-hydro
R 2mo,z;eztmmxmmwmmmmﬁﬂm'wtefwvam'wt‘b%?""i o S gl o Elorss

(aagde);.pyrrol i di ne-2-car bonyl ).am nol et hyl wcar bost yri I 35 Yield: 2.1
g (28 2%“ L@SS caranel IRv,!?2,"" (cm1): 3390, 1650, 1605 Mass (rrr/)
%ﬁé)’éhmmﬁﬂ{(l S)-1 -hydrox-2- [N—{IS) 2- (p- nmet hox 1 _
-met hyI 3)60116(4Q napht hyl -

sul fonyu)@ymblﬁajﬂ\lﬁb@ ol bpg_t_y{d (m, 1, 5.4 (s, 2M el d: 2. 2
(C(&')P%r‘{oé ‘gg _sjﬂﬁaﬁw (5%9 b 1650, 1605 Mass (rne): |
% 8-benzyloxy-5-{{1R)- 1-hydroxy-2-[N-“1R)-z-(P'methoxVPhenvn
rb

me’:%éﬁ |
o S el T et 1k v

drofuran and 10 mI of water is shaken at room

with an
1- ( 2-tiyajegérhatingsphére rfgri splaplﬁ%aw al: gsgﬁc‘ﬁgﬁed by fil atlon and washadaa ol are
di sscﬂquws o rwe"qh”' °“,r:gglu movalsolve asidie |s:‘§%:t£u.zpm;vmsummre of :
ef/lan® ry%ﬁlllﬁ’ pracipitates chear cQ m' E e is '
refl uf &E&&w.&m INH(1BE2- (pimethgxypWienyl-timethylethvhaging BRYRRYEL "TiNder |
reducaﬂhrﬁé%S:uramedasqomwewste‘livent The residue is extracted with
chl or of ofieid: 83%hd t he ract is washed with 5% hydrochl oric acid, dried and
t Hén coM} ﬁi’?- “hm ';'fngﬁiuced pressure to renove solvent. The residue is

r bef ysi eﬂ ~1f: 12648 (Brodd), 1640, ¢s1of1sousopropanol and vva &Of=eHz,

8- benzy [NV OLoN1138)e, U= THecaHY 282 AR e hﬁ I Br, 15608

met hy hig} é8z2ltg, ammhﬂhmq(}‘-e’&ﬁ%’@%‘i’ 96l ? are obtained as col orl ess

przssrrm. J10HE,AH). 63. 6% nggmrpy&o,&xzqn-(ma-(p-moxvpmv&l 132. 5C
ci{b it; 'ﬁ@f 620 Qhijedi

uimvchavedat A of mmefocmwigﬂd ien4o Mass |

(rrWé) ‘ﬁ;;@iﬂ;@l agoaned:peau(echt g atgrompharic B'P%: ‘iéi: B 5H)

by m@oumm matlals o2 oo on gnd:wast d Undéd ( s,
'5 W , %5"01 ‘h"mﬁ“‘ghwe ad Sh 92 a th a mixture of methanol and ether, and :
of

8- ben 23-Hy BroRy5- (1S fhiwdnaxy-2-[N-{(15)-2-(p-
| ) - | pr :ﬁ afef rnmo]ethyl}carbostynl hvdrochﬁgdenf!:obtalzw as colorless crystais.

I fonyl | pyrrolidine-2-carbonyl)am nol ethyl ~carbostyril are
dlssol veﬂﬁ.rssﬂrﬁei‘mdeuinpﬁet hanol, and 35 m of |IN potassium
hydr oxi dislgiet6a§hier- ' i 1atgt er are added thereto. The mixture is
ref | uxed!Rva tom br 42O R 8 iderkie® wiihXiicse af theeprotyckbines indte 3HYFE

;reduce ?,55, (3r,ermve sol vent The residue is extracted with

hboro orm t e extract |s r| ¢ concentrated under reduced
-pressure 8s t0 Cdinyd ﬁ;a rﬁlmhv&atéeles mtoaiﬂl-N-zktﬂ-mqm% from
’ cé’ ﬂm °E“"§' easmﬁro,g.a 57) m1of nmnanol @0 351 mg 7of odium

. ction

-'h r OX r6iy (\mmhhoua\iph‘aq a u fion
‘cagbos Fe}d&ioh isbiductad alonemé'h@olher c?f go fT m:tffaet e

13 5 l’a by i}e adde6 érsa&ﬁﬂﬁﬂosmm 1640
b na

(8.cs et I mIL q#oa%ra m)o&blmﬁ. mem@(sh the .
3.e bl %he ath‘)l aoehtBlaSeri |¢gtedj|_ &ML rtb: :;a&ﬁ 37 3 (m

i &\Iorﬁkbolutﬁniiﬁoobdwels The @hyl aee]gt solution is dned a |

rossu lumn of slllca gel (solvent,
e solvent. The residue yis chromatographed on the col
'?nethar::I t:hlr:rl;‘f%vmﬂ +19), whereby the following two compounds are obtained, respeﬁtwe'lry:o]_
8-benzyloxy-5-{(1R)-1 -hydroxy-2-[N-{(1 R)-2-{p-methoxyphenyl)-1 -methylethyl)-N-acetylam
ethyl}carbostyril.
Yield: 50 mg {10%), fg:_?lge)ss caramel
M* o
xgnm%ﬁésm-hydroxv-2—[N-((1R)-Z-(p—methoxyphenyl)-1-methylethyl)-N-acetylammo]
ethyl}carbostyril
Yield: 410 mg (82%), colorless caramel

® @ (?inguzoxﬁﬂuﬂ nyeroxy-2-IN-(1R}-2-p-methaoxyphenyi)-1-methylsthyi}-N-scatylemincl

le 3—(2-a) and (3-a), whereby 8-
treated in the same manner as described in Examp! -
:;zyrgxc:rg-?mr;! l-shy:!roxy-Z-[N-(HR) 2-(p-methoxyphenyl)- 1-methylethyl)am|no]ethyl}carbostynl hydro

chioride is obtained.
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YO (3-a) A mxture of 3.5 g of !

8- benzyl oxy-5-((I R) -1 -hydroxy-2-1N-((IR)-2-(p-nethoxyphenyl)-I-

met Ryt et hyl ) am nol et hyl ) carbostyril hydrochloride, 240 ng of 10%

pal | adi um charcoal, 100 ml of tetrgpygngfuzes Bhd 10 nl of water is shaken

-at roomterrperature at an atr9spheric pressure under a hydrogen at nosphere
for 2 hours. Insoluble naterr aI s are C b n@dilﬂrl bRd
Wi th an agueous bRURYOXY a nl ol ‘;Lmig @,ﬁwinalé mmﬂgixmﬁs—m%
onbi ned, arﬁnq;‘:gjé‘égpr °a - QiR) 15y, ox\FﬂNC(ﬂnt-ﬂaMomvdewlmmww"'N {p-
%r essure 4o ,,rt,e,ga,\f )l nuﬁmwca ﬁtyrﬂ.emo €l of 9636 uralhwr ‘ge ﬁr‘”g‘*‘gj:
t hanol, V\B.Tréfl’ux r bEOKKU er etrfieg: Thamme!? iﬁ is vmd g&: Lm&:ﬁf ﬁ)ﬂﬁmchlonc

ol | ect ed byso'fudt tTha[eFlélFP Is?ﬂ mﬁ* "ﬁ&{%\ ssl erly The chloroform solution is dried and

1R) -1 - hydr {%Fg%d 2 e e Mb@ ept: The residue is recrystallized from an aqueous

met hyl etjiy!S) ' tyror l8-tlaiysitomy-5-C11R)-Gihivdtexy 2 N-(ARY 2 pethoxyphenyl)-1-

ol ori ess cr,yeiﬁ rs,narw‘haadyue%wn pydrachQride areobtajord as QARFRRP TG | M - 64. 40

1. 00, t havield 65F%RVSI m 1 . , b uN o
C36 I d, ge 7H§Th ) src u%aropjl)ngﬁ_é%lgggéogu Qrg)de ﬂiﬁﬂ?thG&Hz%&ft Gﬁﬂ! I\ﬁtaj}m )

H), 5. 45 | (B Exa DJ% g Iﬁg %bﬂ#tm i-wmah&)pﬂedvlli ylet mmel rbo-
=8Hz, 1)) 174} s tr tife Dfhe thanirias desgeiped ig E ,;rm‘,h,
i3-b) Am xtmne.mf,dr&a,& [Nt 1®)f2-(p-methoxyphenyl)-1- -methyle hv“a'“'“

- benzz| oxy-dbtdigedS) - | - hydr oxy-2-[N-( (I S) - 2- (p- net hoxyphenyl) | -
thyI et %I ) ani nol oet hyl } car bostyril loﬂamﬂemf 10% paI I E“gh' r c &Jenvlﬁ

ydr ogfjh@g bre- Qxy?mrdrhﬂd}om::eullcifwr\!aﬁ fohydrid@avre
er at ure agthal‘}fé»‘:ﬁit?gﬁvbem of dipyethyisujfoxide, | m ofar R‘E&xé:ﬁ:d With

urs. | nsol wdskes nmmpeamemmar@%?ﬂ" bregilife QD réigte \solvdnd swrtlnfahw

ueous 10% @yl a '?rarr'? |on m%ﬁlg %gfa%j‘mnanﬂnmsma t%ﬁ"%"’&‘

i) .esr acmameenbrmee&to TEgear gt

| vent . Thecg.@a ema\eswymvabd and eaaw%so&wm r}k%['l?' °° sol ?ﬂp .dém dueatoh@d in
thiAPerattré. ryazalinb pBicipitates

ydr oxy- 5( 15po mr mgf umt 'N'tq% tlo ozv‘v,fo x; -s-t{?1 g) ) hyﬁxy.zﬁﬁ {{(1R)-2-(p-methoxyphenyl)-1-

Wil "E, drdisytate dre hpeinedm cRlprlegRnegpis:

tai ned as g%crystal S. Y| eI d 77% 35 M p. 166-16C (deconp.)

[Ral e + 656" (CM . fbo-—nrerdranol -(cmi): 3390, 3320, 1640, 1610, 1600 i-:

The Mass and Nmadam&) éiGWh rqdugt are identical with those of th

pfoduct odst ai nelgld i1 Q@ﬂm)aﬂhm@ﬁ%mhenwc ethyl}-hi-chl
( of 84nzyl S%iﬁa hﬁmu o 'gx‘()ra .aarrhosrwissdveqrre miof ghipyglo h}ﬁﬁ%

) - N (2- (p Bly and th sol ds15am @“M{. gﬁ n\W r%gfe?ddﬁlso to at 5 to 7°C. The
A

difret hyl suI f Qoigsoied i 70mnl ajfmem!lemﬁ‘éﬂ"d&ﬁ ed endsr @duced
whEofmm(xﬁ)e anddépml ot yyater qre ad

o

A(_.(A)L_\Aﬁ

Ty

t jeat ed |mthanxmem§;tgﬁﬁﬁ'é|"°%?§‘ ; e@ "|£{ 3
reducti on ; rREGREYTP ﬁh @s&ta&edﬂh@saﬂh@mpefﬁhe rene
;s extract ed PERRCCER roﬁaem amr:emsomofwayrm&gﬁmm e egr,.m
t hen conc tgﬁﬁhadrdjﬂdﬁlbd foz A mingtep, The gggrgg;‘ﬁggy,g gﬂ,ya,ﬁﬁ w,ﬁﬂa;ma satfirated
etlhyl acetat es:gmt Ilgrgd;;:g‘r:fw \> y@g Mmmmmm@pgg _
added to the sasmphlon b e,crybtamzedmrhincam-meaf@h gm!tf
:jxt ure with 8 w&_ﬁ” AR)-1 m.—oﬁrﬁgrn ;:'gu 2-eethexypheny)-1-gettyloth ’é'(?'“?:fm\yhe %A

te. pera Jdroﬁun&ia offbgsuibartins. The et hyl acetate | ayer is collected and

shed wi th wat erelatmm saturated_ aD EleRcaicl@thStAbsd tof @ product obtained in
successi vely.. Thieah *hﬁ!‘@faa?'é’ rertios ff S I"rg(j’d‘l'{jqrvrgeg and concent rat ed unde
reduced -ir es§m'“ &gﬁ)WﬁQ&mvaﬂﬂ -({(18E2-(purestipzyphiamyt) Qm _;_
col um of siligg 3 8 31

bme rﬁ&hﬁmmeldawhb@rloﬁé?'gw' ‘gg%
follow ng Lwoy a}ammdﬂnm(e nmmcavnhw"*r'&'m?&"l enz 1 oxy- 5 {11
R)tl hydroxy 2- 1 N-((I R) - 2- ( p- et hoxyphenyl )| -met hyl et hy4) - N-acet yl am nol -

et hyl ) car bostyril. Yield: 50 %4Mgle 8 col orless ca Siinolethyl)-
(me): 482 (M-I E 3? AN rﬁe'{oﬂ@mwum“ T i o8 mmﬁ:’.:% rorde i
R) - 2- (p- net hO)%g.Q, I ,sd.mdﬂeirh’lyisim\hy fir) 25[‘!‘“866& £°C g&&%%t {he i rhixture is
Yi eI d: 410% Ny ddBetf eretboét(ﬁr tocW¥. The MY stlrre Snyl EHitkde afid methilehdEhloride. The

to remove exces
concentrated under recuced pressure ed to stand at room temperature for 4 hours.
mi of water, and the solution is allow o, The residue is crystallized with a

to remove
d undar raduoe B itant crystals are recrystallized from a mixture of

residue is dissolved in 80
The solution is concentrate
mixture of water and tetrahydrofuran, and the resu
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'-met hyl ethyl)-N-acetyl am nol - ethyl }carbostyril is treated in the same
manngl.-as described in Exanpl 30(12;11719n31(3 a) vvhereby 8- hydroxy 5-(1

R).-1 - hydroxy-2-[N- (I R)-2- gn;othox phen t - I By et & QIehg(/

thjatef '_

.}GCgI‘ ?omﬁyaﬂbl hglg:::r‘boﬂrﬂ%-lsomeiﬁ\ Wc@:ﬁ% rl'let ﬁtal gﬂ Zﬂ)ﬂé anpl e :
Mi

met hoxyphgiyh 5—17§=c1de98%‘ﬁd1y| ethyl) - N - -

ni t robenz myés)(aa):rsot -y, mmnwm—nm«ow afGMeGPOH) t he same nanner as

descri bedIRvEl Komiivp 83150 215001060k e of 3.7 g of

8- benz\fires,bas yd ny4d | zurehid, et hyl ) |
- N- (p- ﬁmﬁ iw,i, &Eﬁ%’se )&ﬁ ghﬁbﬁa %82‘?%0&& ygéf%zgg?elsﬁ um '_
hydrgxid 1- fatosbﬁii-w-(z-l(ﬁmétﬁéﬂyweacl) f-mathﬂatbvllammo]emvdarbo

stirri rsg,m aihsanmmvmmlmee metnmns distobed mradwture of 1frolpf meth F’E’ 2 H:%
sol ventand Themg o trigtndamine aset added; therety 'E'ﬁ RiKpE, Pﬁv eﬁf f ,@Egﬁﬁ"é‘ 5
cl

vvashed Brentreten, ﬁ °§§V ai de
sol ugi g gﬁ%@aﬁx&%ﬁﬁgﬁm oVé §Blv% | ke :efiaueSs d&nyadnzamdomenﬂantemt ed

under r. Rh@ Sthek. 868 fg o mvaybﬂ-w{aderoiﬁhE[Ndem-mabowshmﬂb‘r-'y@md@thvﬂz ed
from ar‘arﬂnp]am}carbéhtvnl(h%qmyd fwdrpehinside argjobteineth. 1. 85 g of

.8 benzel 5 I}lﬂl? Wym 0 Yodtiick obtained in |
eé.g% 'ﬁz”% 'I%l"%pe(')tb %t)i/‘{l‘sl Lt? %ﬁ'f“(garll é ar e oEt gu ol or | ess
prl sms |( BhyBo@- npdnymza{u-(z;hemtmvpmnmpentthmhuuimlnmw thastedl &g-e

i dent i CisdmerMhiytroctidride is tredted in the gamainannensis 1 -’hpf*e egzgvgl):vdwgv

(3)_/ 5-{1-hydroxy-z-[N-(2-(p-methoxyphenyl)-1-methylethyl)ammo ethyi}carbostyril (a-isomer chloride

8- benzy'FBS%'g"'%"{U R) - I - hydr oxy- 2- I N- (( 1R) - 2- (p- met hoxyphenyl ) - 1- net hyl ét hyl )

| et hyl carbo- styril hydrochl cexdefiptelds treated in the same manner as

descr| bed mmoﬁx.amﬂf e8-engyBoxp-{1- wdmbw-zsv& phrgethaxy Bvl)- -methylethyl)-N-acetylamino}-

S
8- benzyl oxy-5-{(1 R)-1- hydr oxy-2- [ N- ( (| R) - 2- ( p- met hoxypheny! ) - F

et ‘*'*—'ggﬁm T e e TL LAl v ) o
ar bost v

Ear e "ffd el iy ol g 'smfa%:a@'&:; iy e

hydr at rStuRdf fo1 oﬂsba o»hyqnbﬂagdréadaedm m-xwplsmdm of
di net hytsedni emdwuejté}@ ﬁﬂoquftqrﬁtehmm&hmlxpfiB expragted aﬁ :

t r eat edequaousi§® ss'é! lé‘&f '\%{?&; H‘&?g:’ﬁ?&% s & e jﬁ i

T eac®i. _0% ﬂ& |ea&ﬁﬁc hel Fosidue is
-concent I 8% S Cof t ougnwmya.{ :z-ma&.@mamommvmyl

-acet at emﬂwsnhwwaunnmm}sﬂsosynbh-umasa abtained epenintless riepdig ni of wat er

Yar.e added Ytid)d 8p% énecy duey and 3.76 g of chkoroacetyl chloride are added
ti0e & o ih B¥Riple S

8 et i b, O MR oS dohlch Wl o138 oFhD oo B B h BN

I um chl oride sol uti é)n
VQb) BeBeryie mmmﬁmwwpm-swwwmmmmmmmmd r
d&?dgﬁﬂli‘& xﬁ-hmrma/a rrespontdiny B-isohiee iy the sameamanger @ desgibpd abaver 80 ni  of
anol ,- and the solution is atlowed to stand at roomterrperature|

' eprempltates 30 are cohbigbgs by filtration. 10.2 g of :
8 Ma( S B-béhegloxys4d Rydr&kyasiymr MRt hakae hed\E.66- ¢ of N-(2-(p-
' Wﬁm;n Btdlngeb}ucmo dthvhem dengthe aghdtiopfig aji ned

g gxt ot Sontl 19 20) -
i??ow n ﬁ:e is crystallized with a .
by filtration. 13 gof 8 -

‘.dl ssg qulomsouu mxture of 70 m of chI oroformand 70 mM of nethanol, and

‘t he sol utl\ﬁﬁd-‘lﬂs(’ﬁoncentrat ed und4r reduced pressure to renove sol vent. The

resi due ISMng —i P 70 M of nethylene-chloride, and 2.38 g of thiényl

chloride 16800 at 5 to 71C. The o0 mxture is stirred at t he

sane je rrpenn"E'mlei 3710,8=1182,)8H), ZIEr<2 (i, 2H), AT A, ameb 244s, 3 rfc9and &'é%(éﬁ

'reduceddpnmth.ﬂ%mtddm&ﬂmeh gmwm69w73§s1 §' Payo?“(? oH); 778 of
hyl minojethyl}carbo:

xyr5e{1 ma‘? henyl)-1 -met ylet stvn |s rea ed
di oxane, %e same mannercpars escn ed in %xamp 8? 2) and (3), whereby 8-hydroxy-5-{1-hydroxy-2-[N-(2-(p-
| : methoxvphenyl)- 1-methylethyl)amino]ethyl}carbostyril is obtained; {a mixture of a- and B-isomers).
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t to at roomtenperature. The mxture is stirred at the same tenperature
f oW one hour. A solution of 9.3 g of 96% potassi um hydroxide in a m xture
of 50 M of water and 50 ml of nethanol is added to the mixture, and the
mxt}ffe is stirred for 20 mnutes. The m xture is concentrated under
feduced pressure to renove 45 solgpnb 1415111ges1ldue is extracted with

et hyl acetate, and the extract is washed vvater and a satwrated sodi um

chl oride sol uti . e eth Wy 650 ARG S ArRNLB-(p-

concentr at ed %dgfeg,eﬁﬁﬁf,% ﬁi‘m‘;{ e Wr qﬁﬁglsa@niuﬁ)glfdxﬂs,l ﬁg&hdqﬁo)?ﬁgn(?s

regrystalli zedrrédaﬂmbmmpetawefoa&neabnhy fteameieadnena eahdeet tha mixtute it Beageddn the same

8- henzy| ox/- Sfarperias dpsetibecip-Eganirie 103176 G of entvipxy il tZ)IN1(“Wét(Pm° phenabrin
ol ¢t hyl ~car bd'éﬁ"yfefﬁy"sgy'@'w}aﬂfﬁ’f@&"h%eBQST'ER"I"égs'eM%'@HIS Yield: 67.7%
Th¢ physi co- chejy c#‘,_méa@ertles of this product are |dent|cal wi th those of

t h¢ product obtgj Fled75°l(k:EXBGﬂh’aeﬁiaﬂol)42 a) . (3)

8- | 0¥ - 5- | Ry=i8' {dmytir t879:-1825] (IR -2- th h I I
Cnbl ot byl Zar TRecage ot R 5 i pross e i WRHDP oEe ot PR o
Ex rrpl e 4- 3 LKQF &E@ p;gm %ﬁg&@ agh?& éfﬂﬁ ’rﬂ-(ﬂ\eti]toxv%nvl) 1-methylethyl):mmo]ethyl}carbostynl is

hydr oxy- 2- ( Nxfek ibyd ih-Ekaripté #Y(2)inh Ekayviphd Sa@h@etyyBhydroxy-5-{(1R)-1-
carbostyri¥ ingdrobtRINAOE)-2- @(@ﬂf]ﬂxﬂthnN)ﬂ)m@h@pmyl)ammo]athyl}carbostynl hydrachloride is obtained.

8- benzyl oxy-5-{I - hydroxy2(N—(2(p met hgx yl')-1-nethyiethyl)-Nacetyls
ni hol et hyl - 60 rb F’!{"&Eﬁ. -i Phethyietfilhafiine i Y/ [N @f
chfori de, iy S el e e’ BB e M bt Of e
ture i 0Stin ag AWl oPdimdthy |§uuo lfd]heﬁnau mm-rredrttemm telmemuxetiqrao mswtes 60 mi °f
copeent rat ed roeheol aresddeolthg mwmdet lee-froemﬂv@déb@egsfs“?' WFV %t"
mef hyl ehi e ckﬁ%W@lé’”%”r'ﬁ@i“ﬂﬂnE‘“i‘ e 'e'sh?:“" Sxhed
sofution 1 s R AR S oS ol i oty i o el ks
s Concent*atfoiie & anbiét pwsﬁﬁ&turrandvesdlmm residue s coriDhmdrteG hydoctilaside, and
crystal | i zed té kydrc2hibride is crysraliizedovithia mmp@rof amonaevllﬂemy Is are

regh Lant gF” ?@ta;hzgn‘ o rgeg%mgmarfﬁ% Igggg'stynlmhﬁ.roch ori -51;9’ etham%19 xmﬁﬁ E 2.433-

meyhanol ,

8- benzyl oxy- 52 %f ?(rfssznef (2 (p- rret hoxyphenyl ) -1 -nethyl -

et pyl ) am nol et h ril (a-isomer) hydrochloride- methanol are

objai ned as col @d]&"e%o"dcpslrmmethhﬂwl d: 70.3% M p. 175-178C (deconp.) 5

Maps (me): 501 ﬁ_ 55041 (M, -CHsCOOH) IRv' e
(cjp'): 3330, 2 5 B‘?pﬁqu 2-@539@1.)@) 3¥2 B83H)04.36 (broad s,
J=p. 5Hz, 3H),1 mAz, ,%m J5§i)z,2l-[_3 734(d..s=9uzlem),sam,4 (GHz, 1Pp.8—7.7
s = -7 1 7.2

80 (q12 JO 5 (ij 8-benzyloxy-5-((1S)-1 I(1yr<]:|]roxy-|;-)[N-((1 R)-Z-E(Sp-methoxy enyl)-1 -methslethyli]amm%yl}cal_go-

8- enZZIOX 5 rua\(ﬁ{cgggd E é:&qsnb d in E le 3- wherebyahy roxy-
arpo- styri %’4 23&; rocﬁl or I de- net hano TI S dlgzs]%ﬂ‘ﬁ%t |%1ﬁgkm xture of

10 M of methanol and 2 m of water, and 180 n'?%f triethylam ne are added

t eto. The mixture is refl uxed for 5 hcﬁ!FP@P'a ur
cgﬁ:ent r at ed undBrA sqiitigp 7 \[%“%V %ﬁﬂﬂ‘,{?ﬁh&f@iﬂﬁ"“‘(ﬁﬂ%ﬁfﬁ“ﬁ'

extracted W Ire‘ﬁﬂ ﬁoﬁ 6)@3 or BEmivae: Mel\/ﬂ lineiire &lebrcenteated
aci d. The Cht siutet reiové £dwa Triedesldue m&ﬂdeelhalmwetdauqdmus 10%] pasesgium

riessure to r Wﬁt salhm and tfidTesultant prbipitates arecooliested Y fitratiog- T'\eGWF'g'S ase talligad
Pstpr opanol afrdm@trl'::gure oggg; d methanol. 12.51 g of 5-bromoacetyl-8-benzyloxycarbostyril are obtamed

8-penzyl oxy? . 8§ ral ?"'23[ N- (23( p- met hoxyphenyl ) - 1- met hyl et hyl ) -
anj nol et hyl } car ido-chéhibap J%B&r)uesfnfdwsrhbm rd Redical WABH 1Rbse e the Yiraskuct: ob&rmed% |
he physi coEg,mmec.a( ). properties of | S product are identical with t

of ft he product odztambem‘e |0h3‘2’409 oﬁdu ril, 3.3 g of N'(z'(p'm°'h°""ph°""' 1'

(- penzyl oxyssamethyietut-amipe £ %@ | ET:LE R ey indaaupsd

| ~¢ar bostyri | ress:;'l'y t %f»& eoﬁi{‘l oioﬂmh d e IRtradBiflwashed®ith 10%
n and

degcribed in c6Heyntiateld Yifdied Xeduced pressure to remove solvent. The residue is

. 5E{ - hydr 0xV- Zedrystaliized( fforiat ixtuyep hiceryanpl brdrisodvgnanelh §.63) ardf ricientylewy-S-{ L9 ddNyi-fp-
| ({g | Zomargo 2h;eslrcm(alihbtml)»r1d-eethyethyl)ammo)ethyl}carbostyn hvdrocZIorlde are obtamem codfla?ess neeéﬁa‘s
Yield: 71.6%
‘=, N; p. 201.6—208°C {decomp.)
Mass (m/e): 456 (M™), 335, 121

IRvAUet (cm™'): 3380, 1690, 1660
&5 {3) 8-benzyloxy-5-{1-ox0-2-{N-(2-{p-methoxyphenyl)-1- methylethyl)amlno]ethyl)carbostynl hydrochloride
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yl }carbostyril (P-isoner) are dissolved in 2 m of nethylene
tthloride, and 35.7 ng of thi onél chloride are added thereto under
ice-cooling. The mixture is stEPr@d4b7195Bh nutes. After the reactlon th

30 M XLk S uf eern;nr;, £ GhslHBEIAN EXaRNGE0h R :2%
added tq,,mféowéﬁ&ﬂﬁ%em ylMW}da&gMdlﬁm%; e'rqﬁi', e?fﬁa%{ﬂ« gﬁt
acet at e immersladded t hereto. The m xture is stirr e at room terrper ature for

15 m putes. 40 ng of sodi ump X i d ar.e ded to the mxture, and the
m xture is stirred at roomte ?,,ﬂf MSur. After the reaction,
the m xtur@ 2B gt 5acdyed- thr&:hqﬁﬁJi)i& tﬁ&%&rﬂ&ﬁe a5e ilssdNed 3R R8URCHE arﬁn@n%(?éj' um
hydr oxi d@%lfermammeainé 5a¢dcfobowe¢meomsgnan¢£bdnayeh adtiB& thatexd. UB.8 gl &F tehdyl I €d
under,, cgiipidegre added 'aefn aomnn ram atyjosphoes, dzm-meahammmesme
’ﬁ,"'l; i %gmmuw yrarAfte wpwctzmd t hen

react | O P
el b T S | ¢

evapor aivash eU rwdi@ aﬂﬂ %&ﬁ“ﬁ
recryst atebsupcth ferone efht/lhgdetaﬁc Q‘he’:l'i'deldu gthilized from ethanol. 19.1 g of 5-acetyl-8-
8- benzz PW’EI "l“'h? i’d‘qlbr)'ddctare further recovered from the

[Nrovnish priaprish@35,g i :
met hy e fe_ace ﬁ%ﬂ Fzﬂosl a | sorrer | ar e obt ai ned as
col or| eg,&,;{\@ ejé% ??éP"R'I”" feeRlech ¢ he
pr oduct tesdpera Mm{xrs%d Qﬁe 5‘“ 9953 rr\rlllﬂ {%P 52) 8o
Xy +{ 1 - hours. 2 g of 80% m-chloroperbenzouc acid are further added to the mixture during the reaction. After the

°'!°N°E'9 ityre] Theenixtyre wuhmtat ¥ A% sbdiah elchpbnaear bost
y M | fg,xggm %‘g’l H’"f"b“ﬂ‘ﬁ'e"' 3!‘3‘ pRgratedsindes redupedipmssusetee
manner as %ﬁﬁ:@; °i 5 yeliow solid.

S- benzyl OXIer Eell()d ipkog d(ﬁ obtyi 8€d¥bWe)|s dissb &ﬁ 86 dnl of géeac Mﬂﬁﬂs Qn@eRE sohutfoh jsStifdd

,3#(2"?] p;;ts:gctvx}phmm ft?;P'f9é1 |;El;f‘g'9 i :ﬁgsbgfplamaboa . %ﬁ@;&@ﬁh tHé reSifiue
‘di et y ep oxycarbostyril arp ined ascnwlel leowprdshat ur e
for onel7add I bﬁ%’fﬂ“&"f‘g’ %’)(?‘i"‘éﬂf?‘b'&"\‘nﬁhf Moty lismers Tatalyieldhdioh (86-8%kM-act i s

d wth water and a gaturat ed sodi um chl oride solution, successively. The
chl offormsolution is .;n- ied ar pRpsgiva2nt r ad unhder reduced ure to
renove s 0l158#g of W‘ﬁé@!ﬂ'@mwbsﬂm y:;lﬂ&ﬂ lgiof BethzyhEHidride ark added td adnixture of 260 it hj v |

i
e e R
'YNZ VBXYévabsrated unde predslreYdfe %Vd%ht?o 7835&4.? ﬁ@?ﬁﬁ yril
‘are obt ahﬂmndﬁy-staha\m Btdofa-aoew-abdizyl&&cﬁ%sm[hreéﬂiiineﬁ & grismiyhr aid 454

l:.-::( M) 1Rv21’"°t $7e firthgr recogered frang 419 mauRr (IGDCTOtREYield: . 13-229(533$t7Hz 3H1, 42.
Ghme2H), 3.77 1's, 3H), §.24 (s, SS%bgiggndBSB(llHeach d, J--O—lz)
= 9aa_n gﬁ}; }3é3 3 bHh- ﬁ@ﬁh—a—dﬁro.plm%@ym Bi85bivBa A rhikhe R #d8 i bt ik A

JLadrid 1 3)g of sodium borohvdride are added thereto under ice-cooling. The

mmm(gfpme nglla@l-um-cmdswnd 80wl of nﬁmmﬂl atehy| ~ca
plma @f@n@@)a and
lmd :% A and the ﬂltrate is co ntrated under
) solﬁz loroform, md xtract is and
Yy SVrg of INB Q& hen 1
T emwvlgthvllmijne(m qbulmda colcﬁ!iss]ot Yeldmam One g

etlwyp w-bmswpthw arm-@a hfyn!t at®. agnd caszcos) 20f
opEm 9@3?@% ?"H‘“!EE) s of
PBn o il It one
Nmmm&m nememms paﬁomdmh&ﬁdmez)ls?séés&tse of (R} 'Ef&p Sarme
5rrannermgpgmdelmyl)-bgdthquhﬂkmw amncxs -naihtiiyGulfonylpyrrolidone-2-carboxylic acid are

ey e Sy T ——

methylethyl)amme are obtained as colorless oil. Yield: 35% B p 90—95‘(:/2 mmHg.
Hydrochloride:
M. B. 252—254°C {(decomp.)
60 [al3® -23.2° (¢ = 2.0, water)
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¥ 75% M p. 114-1160C [a01 -97.50 (c = 1.06, nethanol) to | Rv"f'u
[): 1670, 1625 The Mass and NMR data of this product are identical with
e,of the product obtained in Exanple 10-41). (2)
nzyl oxy-5-{1- oxo-2-[ N ((1R)-2- (p- net hOﬁghigyl )-1-met hyl et hyl )i mi nol eth
arbostyril is treated in the T4h descri bed i n- Exanpl e 2-(2)
{Exanpl e 5, whereby 8-hydroxy-5- ‘gﬁgk rhsudwdseoxy- 2- [ N- (-1

- ( p- et Risimpfoe the|Cpntra -'ﬁ‘ﬁa?'ﬂ\?%l'eaiké/ﬂ( améﬁ)l et hyl }carbostyril hydrochl oride
gbtai ned. BExanple 16 dodlatife sk tbinia 0f 1.65 g of -

N (2- (p- rre%h%%&%%‘én&“f") ¥ hethylethyl)amine in 5 m of dimethylsulfoxide
dded o a solution of 3.3 g of
nzyl oxy- 5- (di hydr oxyacet yl ) caoQogs4

CH, : _
ril “1)33\hydrate 2 in 45 m of
t hyl sul f oxi de, and the m xture [

i OFBom t enperature for 30
tes. 60 m of methanol are added tgithe mxture under ice-cooling, and
g of lesodi um borohydride is |@ dreto at 5 to 100C. The m xture is
red at the sane tenperature f& put es. The  mi xture is concentrated
r reduced pressure to renopve sgbveni. The residue is extracted with
| acetate, and the extract is washed with water and a saturated sodi um

ride sol ution, successiv daloh ¥hit @eedfat € soluti.on is dried and, 25
ent r at ed opp gAMLY ?%2 fn-?rgﬁ?elo isf emmngre-szﬁlmﬁ@’.‘y'-"rmg’ﬂﬁ 5% zeiﬁs:ﬁg%(é.
erted to s gp,m diyietify)arainalethyi kcatpoRtyr canFa&u:ﬂ:ﬁmﬁicg YaedeBtable Zacid datition
{xture of heuiryrheaiatmamdetiiprpirolathtcaastyid 3 BSYi"ant crystals are _
yst al |zh z et thetebfres f r om _§f(1R)-1-hydroxy-2-IN-((1R}-2-{p-methoxyphenyl}-1-

t h H | r oa®
ggbgnzw oxy- 5- { @]]%%?_ﬂjw hﬁi@]{g?m:? zsgt;‘ ac3ut(c1ﬂlv acceptable acid addition salt thereof.
fo

met hoxypheny| TR AOK iAg'h Barbatynyderivativ oishs formulmlyr ochl ori de 1/ 3

et hanol hem hydraté are obtai ned as col orl ess needl es. 30 Yield: 46%
Mp. 164.5167*C [al +9.60 Cc = 1.0, met ha:lagl) Mass {me): 440 {M+ -H20))
| RvhAl'" (cm1): 3405, 3350, 3200, gd{40~2450, 0, 1605 as

NVR(de-DMSO): 1.15 (d, J=8Hz, 3H), 8 0CY382-3. 9 (m 4H), 3.72

(s, 3H), 4.36 (broad s, 1H), 5.33 (s

J=9Hz, 2H), 7.14 (d,J=9Hz, 2H), 8.

a (2) 8-benzyl oxy-5-((1S)-1 -hydro d 1

R) - 2- (p- mt hoxyphenyl ) - | - met hyl et hyl )ggm nél et hyl ~carbo- styril hydrochl oride

is treated in the sanme manner as described in Exanple 4-(.3-a), sreby

8- hydroxy- 5 *  { (henaceutionly stxaptable[abid @dditiqr s‘?u' }"Eﬁ9fn’€n6ﬂ'b3?§/" ﬁ%ﬁﬁ")m F

-mef hyl et hyf ) ami reau@ride/dorpaursiod thedormulad ob i ey Exanpl e 13 (1) A sol ution

of ¥.8 g of bromine in 30 mM of nethylene echloride is added dropwi se to a

reffuxing 45 solution of 13 g of 5-acetyl &aa.benzyl oxycarbostyril and 7.56 g

of poron trifluoride etherate in 1PQ ph 0O \ chloride, and the

mxture is Pefluxed for 30 minutes U R ‘ﬂf;%e mxture is - (11)

contentrated under reduced pressure epove solvent. The residue i s nmade
line with an aqueous 10% pot ass bonat e sol ution, and the

resultant precipitates®are coll ectedsbRfiirération. The crystals are

recyystalli®ed froma mxture of chly®yof #irm and net hanol . 12.51 g of

5- br ompacet yl V- 8benzyl oxycarbostyril are obtained 5D as pale yellow

needl es. Yield: 75.7% The physi co-chenical *Bgoperties of this product are

i dentical with those of the producto' ad i/h Sxgepl e 13(1). (2) A (1I1)

m xture of 72 g of 5-bronpacet¥l. 8-jben a/bostyril, 3.3 9 of_ -

N- (R- ( p- met hoxyphenyl ) -1- 55 net hyl e&k , 2.6 g of sodium

bi carbonate, 10 m of nethyl ene chl @ m of dinmethylformam de is

refjuxed for 30 m nutes under stirr™NRg”NWEONi xture i s concentrated under

rediuced pressure to renove sol vent. ¥®e MHesidue is extract edoggpé‘rbﬁﬂeéﬂmmaéw)'

chl proform and the extract is was M raiaftediyydroay. td @ive TC , and

t heh concentr at vuerain(’!@r"fE‘ﬂ‘ﬁfﬁ‘éa'ﬁ"gg%ﬂérmgh?% renove sol vent The residue is

recfystallized froma m xture of ethanol and isopropanol. 3.53 g of

8- benzyl oxy-é. { 1f - oxo- 2-[ N- ( 2- ( p-

6.58(d, J=10Hz, 1H), 6.86 (d, (I}
TIN0Hz, 1H),6.8-7.7 (m 7H)
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R Brenyl ) - 1- met hyet hyl ) ami no) et hyl }carbostyril hydrochloride are P
Fontd ned as colorless needles. Yield: 71.6% M p. 201.5-208' C (deconp.) MasE
"'(rﬂ 456 (M, 335, 121 |Rvnnj, (cm'): 3380, 1690, 1660 65 (3) X
8enzy oxy--oxyphenyl - - et hyl e%'yld f4yqleeBYy ! | carbostyril hydrochloride 15§
EP 0147719 BE ' is treated in tThe sanme manner as described in Exanple
1--(2),and (3), whereby 8-hydroxy-5e#, 1-hydroxy-2-[N-(2. _
(p- net hoxyphenyl ) - 1- met hyl eB@yl § X }carbostyril di hydroch-l oride is k-
obtained; (a mixture of a- and 1- ¥ st H,
Preparation of Starting Conmpoykad Hrepa 21 |on 1 (1) 27 g of (IV)
ocMoride are dissolved in 540 ni of

5-acet yl - 8- hydr oxyqui nol i ne @ _
anhydr ous di net hyl f or mam de ®gd N4 goof powdered potassium carbonate are

added thereto. 18.4 g of benzy® cHloride are added to the m xture at 50C
undec an argon at;msphere and the mxture i s stj r[’led at_the sa m(;)

1S a w
1 5 ho A ﬁlﬁﬁf&%ﬁ?&ﬁig& f""%tcé’"&n?-ﬁ d‘%m: grym{xt urngémég m ° tor
aqueous rT? PhafndcsutiBaf bériositien WhikHcoftiph3cs amﬁpahmlly'ﬁfl&n@dnmﬂtofawmmhed Wi th
wat af , onttﬁaértmlt(md sodi um chl oride solution, dried and thien evaporated
under reduced pressure to renove etg acetate. The residue is
recrystallized from et hanol aol9.l ¢ %j 5 acetyl 8- benzyl oxyqui noline are
obt ai ned as browni sh prisns.  §3: dogyf oduct are further recovered
frogthe 15 nother. liquor. Ta 5.53 (76.1% Mp. 131-1330C (2)
5 g of 5-acetyl-8-benzyl oxygus

¢ g \Q
t al :':yi era
Pfe are dissolved in 50 M of chl 6¥oforrn.
The sol ution is ice-cool ed .12 3 of 80% m chl oroperbenzoic acid are
added thereto under stirring. sNMRture is stirred at roomtenperature
for ,24 hours and at 50V\Cfor B0 5 ﬁours The m xture is then stirred at room
tenperature for 64 hour roper en20| her
added t3 mp"?ﬂ%“ﬁ?“é aﬁ‘i?Pﬁ’H@ 8%8"‘!"&3&“%" reo gfa fef ﬁ'maﬁeﬁgcaﬂ‘e &if '%b?e Lah

chl or of 0T §) ¥ivg pREFSEULII doftPosdilionlclainted i DRIntS, Whidh & ds&ul\lﬁsfbﬁﬂtcmdtl&iorwat er, a 4%
sodi um bi gak protected caditlstytil dafivativalofahesfatmulasliv:d sodi um chl ori de sol ution, dried
and then evapdrated under reduced pressure to remove chloroform

5- Acet yl - 8- benzyl oxyqui nol i ne- N-OXI OB.i s obtained as yellow solid. Mp.
136.5-137.5C (recrystal | i zelC X . _The yel | ow product obtai ned
above is dissolved in 60 m off acgti® 7PF8¢, and the solution is
stirffed 25 at 10O C for & After the reaction, the m xturegig
-evapor at ed under reduced pre e ahd the residue is recrystal lized from
et hanol . 1.95 g of 5- acetyl‘ ol :.oxycarbostyrll are obtained as pale
wmsh pr| sns. 1.06 g of sa¥Q pﬂoduct is further recovered fromthe

0 : Mp. 174-176tC. 30
am Té&kvéﬁkﬁi,ﬂmﬁzg Y-Ofs 5 3%&%&8@%&@%&%5%5& and 15.7

“of benzyl chloride are added to a m xture of 200 ml of acetone and 90 mi
N tﬂmMWmWﬂ'&sm um car bonate are added thereto. The m xture
1| ux d for hours und n e mxture i s evaporated
er. redﬁceﬁ“’fﬁ”eé’s PRYE 8 eﬁgeée 'vg‘mle (T"f'?‘lg residue is extracted with
rof orm- The extract is vvashed V\cﬁh vvat er dried and 35 evaporated
“t.educed pressure to rropve\chjodofexm The residue is recrystallized
__rma mxture of ethyl acetat}e am HEéx&eCH10. 14 g of

____--acetyll8 benzyl oxycar bostyrl ed as prisns. 1.58 g of sqf'l)d

; he not her liquor. Total -yield: 72 ¢
.(53 3% Preparatlon 3 (1) 19 g- met hyl - a- nitro-p-net hoxystyrene are
di ssel ved in a nixture of 1804§ et hanol and Q m  of tetrahydrof uran,
and 11A g of sodi um borohydride are added thereto under ice-cooling. The

. Mbxur eorl sSphatnhacéuticalip tacdeprabie beldrpdxitivh isaltthereef; whigh comisises the stegiskof: reducing a

paI | adi eompotmairaf thelformuld (B®r f¥): of et hanol, are

I ———
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t maspheric pressure under a hydrogen atnosphere for 9 hours. [nsoluble
nate,g‘j.—‘-'als are filtered off, and the filtrate is concentrated under 6
reduced pressure to renove sol vgi;. Iﬁr@s ue is extracted with
chloroform and the extract is «9d oncentrated under reduced
pressuke to renove solvent 15.5 g of I\&éz (p- met hoxyphenyl ) - 1-

meSt hyl et hyl ham ne are obtai ned_as.coljor3l oil. Yield: 94.4%B. p.

Fdded to the mxture, and the mxture is shaken at roomtenperature at an

110-115t/5 mmHg. .:': {2) 81.7YQ
N ( 2- (p- met hoxyphenyl ) - 1- et hyl e hyl g < and3 150 g of (S)-14¢7?
napht hyl sul f onyl p~yrrol i dl ne- 21€% iic acid are dissolved in 1008 n{ of

nmet hanol and the solution is 5% et ot ed under reduced pressure to
snmove net hanol. The residue is k tadllized twice froma mxtu of ethyl
acetate ghd |sopropanol :1 1), once C@m i sopropanol, twice froma mxture
of |sof)ropanol - nd ethanol (1pl) and roma m xture of isopropanol
and ethanol (1:2). 57.56 9 of aNgal gi(p= (111)

- met hoxyphenyl ) - 1- nezt hyl et hyl ) -
2-carboxylic acid are obtained as

t(S)-1-(2-napht hyl sul fonyl ) pyrr ¢
col orlss needles. Mp. 163.5-} 6 The above-ogbtained salt (57.56
g) is converted to its free basg sPng an aqueous pot assi um car bonat e,
and the free base is distilled thde® reduced pressure. 14.22 g of

(R -N(2- gﬂ .-gﬁtvﬁ_x.}! RRERY o} a lonve:ﬁ%&ahv bidatsl hiaxyero give a oitiiundof thsforainiYless
oi l. Yel 5% B. p. 90-95PC/ 2 mmHg. Hydrochloride: Mp. 252-254C (deconp.)
65— [l025 -23.2 (c :20, water) €B,16 EP 0 147 719 81 Cains for
the Contracting States: BE CHHEPx T g\l SE 1. A carbostyri |
derivative of the formula (1): 3

CHHO2 - di HO H or a phs gutically acceptable acid addi ti F¥lsal t
ich is a mxture of

t hereof. 2. The conpound of C §

8- hydroxy-5-{(I R) - | - hydroxy-2[ N NY~®( P et hoxyphenfl)l)-

met hyl et hyI ) am noI oet hVI ~car bos¥9ri IH and 8- hydr oxy-5-{(1S)-1

hydr ~oxy- hen YO— is tected hydroxy, removing the protecting

ntt hoxyph Bha Yj:%{nﬁ){ vty abﬁﬁ%'rvh:vﬁ Ce&ﬁ\b Elépﬁiwﬁg, perducamni“larprramcunmw |y
accept abl Ehc Mtﬁﬂsﬂ&her&ﬁ]t t hereof. 3. The compound of C aim 1 which

i s 8-hydroxya. &p{r()deﬁ)feﬂ.prbgadng)a(ym@ctPN(fQOER)'L@ﬂ‘(ﬁyV?ﬁfttWRWﬁs‘WI )-1

nmet hyl @4 hyl ) am nol et hyl } carbostyril or a pharnaceutically acceptable acid
addition salt thereof. 4. A progess fo ugreari ng a carbostyril derivative
of the formula (1): 25

(I') NO-~C HO as or a pharnmaceuti
t hereofg wWhich conprises the st
(rr)y or (111): CHi 45

1| >
e (|||) Yo H

4 wherein YO— is a conventionally protected hydroxy group, characterized by reducing a compound of the
formula (1) or (lI):

CH H
H . L
% lﬁce-’oamd addi tion salt(zv)
reduci ng a conpound of the fornula
N YOor CHO

(1I)
55 s
. CH -
o) 3 :
¥ \ <:> - {I1I)
OCH
60 | 3
N
N0
65 YO H

T




. ”|s hydroxy or a conventionally protected hydroxy, to give arl'
r’rp\ d of thefornula(l\/) 60 65

’ 17 4§ jﬁﬁl% Y N 3 HO-~~~~
(I'V) wherein YO is the sane as defi ned ove, when YG is a protected =
hydr oxy, whemip\YOngis thesame ast defibedraowgr oup t herefrom and if necessary, further
converting  fi@racess are t%F'e!mR:\t'hqu ¥0-a igrheubstivaed orivosubstituted berpiiad lgeupci d.

'addltlon salt thereof. /5. A pharnmaceuti cal
conpos’ tMF%F@FMGU@RYMS&*MMWOE|Fnﬂilryue.t.lfmcssl ve amount of a.
conpound | OCH 20 -

t gSBLMk %erAQér h31ly acceptable acid addition salt thereof
and a harnaceutlcally acceptable cgﬁrler therefor. 6. Ther pharnaceutlcal
conpoSition claimed in C ai gpd, h3 seful as a bronchodilator. 7. A
protected carbostyril derivati X oca (IV): CH 35> H3 wheruin
VO is a conventionally protec edﬁhydr X¥y“-gr oup. A~ The corripound of claim
7 wherein YO is a SUbStItut" substituted benzyl oxy group. Caﬁﬁ)fow
the Cntracting Stat.: AT 1. : d
derivative of theforrrula(l)ﬂo.,-l N . '
~~~~~~~~~~ OCH ~~~V @~~~3 55 HO or a
phar rracels!enthlsginempmmbﬁsam Sl SaliRbudidhdsaikdier eof , which conprises the
stept®) of 2. Vieghingy bamjmméh dif Gerhischiaubk a-Her&a)y-SD{IuRS-i-i:Q&mnyQN@ﬁmlg 8
1 il I(p_mmneﬁ"ll ag” viaminolethy()carbpatyoil AfRd §-HOrBAY-SCIHSB1-Bycsoxy-2-N-{(1S)-2-

Saureaddltuonssalze fJamino ethyl }carbostyrii oder einem ltnrpq Bharmyzeutlsqq annehmbaren

3. Verbindung nach Anspruch 1, namlich 8-Hydroxy-5-{(1R) 1-hydroxv-2-[N-((1R)-2-(p-

25 methoxyphenyl)-1-methylethyl)amino]ethyi}carbo I od
Shareypheyl-1-m yi} styril oder eines seiner pharmazeutisch annehmibaren

4. Verfahren zur Herstellung eines Carbostyrilderivats der Formel ():

: CH
30 ~ HO | 3 :
g OCH3 _ '
X . (1)
35 N0
HO #

.- oder seines pharmazeutisch annehmbaren Siureaddltlonsalzes, dadurch gekennzeichnet, daB gine
s :'-_Verbmdung der Formel (il} oder (ill): s !

sa

g (11)
! B - 4
- I11)
1
60
worin YO— Hydroxy oder in an sich bekannter Weise geschiitztes Hydroxy bedeutet, unter Blldung einer
Verbindung der Formel (IV) )
65

" ‘) )
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Ia or CH O 3v \ OCH -
3 115 N wherein YO is hydroxy or a conventionally protected hydroxy, to
gi‘ve'*;_:{ conpound of the fornula (lgp gHdy 299 B

(rv)y 10 H wherein YO is the sane as defined above; when YO is a

prot ected hydroxy, renoving theH_g)r.ot ecti%.group therefrom and if
necessary, further converting t hc&cﬁt into a pharmaceutically
acceptabl e acid addition salt thergof.g2. M\\ptocess for preparing a (1v)
prootecteg carbostyril derivative formula (1V): 35 HO-C Ho >QcH3CM
V) 40 KY : TO H 45 wherein YO is a
conventional |y protected hydroxy aracterized By reducing a
canpound of the formula (11) or (#P1):HCH o~~~~ 60
O; H 3 i sitzt, redlitiert witd; wehn YO, Njdettitkte¥ O
10 600HT Cuori Y di g Badeuung wi sber sosher b2, PRGN iy, Skt o
wherein YG wiig',?n Bros Setar aﬁanﬁ% Stis@ anadimbaren Saurdadditionsealzs ﬁaef&{bﬁdfﬁ L el 2
wherein YO | $, PhavvsreitistiPraphrar dadnsty gekennzeichagt, Btk 95.9/%8, g PBHESC ég’ ame Teng

o el

Pat ent angpr éisdr&/efbindurti der Karmelr{kut aat en: BE CH DE FR GB IT U LU NL SE 1.

Car bostyrilderivat der Formel (1): to cg :

CH3 HO gO CE{C g |- HO 3 et (1) KO
H oder sines seiner pharnmazeutisc'a géﬁ@@cﬁmﬁr eaddi ti onssal ze. 20

2. Verbi ndung nach Anspruch 1, nimlichl sin I schH aus (1)
8- Hydr ox¥- 5- {{I R) - | - hydr oxy- 2- [ -

(P-mst hoxyphsnyl ) -1 -net hyl et hyl) ol.e (pyl )carbostydil und

8xHydr oxy-5-{(1S) -1 - hydr oxy-2- [ N- -2-

(P-net hog%/phenyl ) - 1-net hyl et hyl ) am noj et hyl } carbostyril oder einemi hrer
phar mazeff | Sl ANE AT Smieblt &h ddhiohAaa aasadiiionsidrsb G LTS RERCezeutisch
ANSPTUER L rann 6. Phaﬁaz;:?isct:’fsgfaﬁ{t}\fch{én&pr@h 5:} dar]d¥1g:L Og)é%nnzzei[:tg\rl;eé, %;B @ algBr()Pchodtlator
nitzlich ist.
30 7. Geschiitztes Carbostyrilderivat der Formel (IV):

% (1v)
H w )
- i ine i ich bekannter Weise geschitzte Hydroxygruppe bedeutet. S
wong Yx?;bﬁgzﬁg a:azlh Anspruch 7, dadurch gekennzeichnet, da YO— eine substituierte oder
\/ unsubstituierte Benzyloxygruppe bedeutet.
' Patentanspriiche fiir den Vertragsstaat: AT
1. Verfahren zur Herstellung eines Carbostyrilderivats der Formel {1
] Val
N OCH
3
.Q (1)
55
. iti i , ine
g0 oder eines seiner pharmazeutisch annehmbaren Saureadditionssalze, dadurch gekennzeichnet daB ei

Verbindung der Formel (Il) oder (:

65 .
-

T

R,




renyl ) -1 - met hyI et hyl ) am nol I t hyi ) car bostyrl | odor sines seiner?
T e ch annehrrbaren SAursadditionssal ze. 4. Verfahren zur
\_:’rsgye1 lung sines Carbostyrilderivats_der Formel (1): CH so
e HO8 OCH 35~~~~~~~~~~~~ EP- 0147719 Blor sei nes phar mazeuti sph
annehnbar en SAur eaddi ti onsal zes, dadqg,pzh gekennzei chnet. daB eine

Ver bi ndung der Fornol (11) odqy (111)k .
' Q °°33 -

| o ~CHA4. :
Y Aaiadadaces (I'l) -o oder 1 CH;
| ~~~~~ ON 1IIl) 60~~~~~~~ wori
geschQ ztes Hydroxy bedeutet, :
(Iv): 65 20 L T111Tigs El. 11111 11 IN! EP.0147 719 51 CH
\ HO,5 Yder H 0 worin Y- die gleiche Bedeutung wi e oben gegeben besitzt,
reduziert wird, wenn YO geschutztes gjydroxy bedeutet, die Schutzgruppe
daraus entfernt wird; und erfcqsderl I C e5h s das ent stehende Produkt
weiter in eines seiner pharmazeytiSu ;e,- Saur eaddi ti onssajag)
daddrch gekennzei chnet, daB

ei ner Verbi ndung der Fornel (1): CH
wW K4 -OCH 3tl) HO 25 oder einelg phar mazeuti sch annehnbaren
Si ureaddl ti onssal ze und ei nen p§ Zeuti sch annehnbaren Tri ger dafOr
ent h . 6. Pharmazeuti sches Prlparat nach Anspruch 5, dadurch
gekenn Z BHaltiA YO eiflé FydSxyRbder B MV idh WdkdnAtePWeidd! %/)Jsl:ﬁdfz’ib l‘ll_& xmf?@ppe bedeufet, unter
Geschut ARildgg@ineb¥abindung der Fotel (Mer For nal

‘ (1Vv) 40

YO Hworin YO eine in an sich bakmnnter Wi se geschutzte Hydroxygruppe
bededtet. 8. Verbindung nacHo 3 durch gekennzei chnet, daB YO
ei ne substituierte oder unsubsfi tuer lig,xygruppe bedeut et.

BLL dung ei ner Ver bi ndung der FormeJ

(IV)

L e e b

, wonn YO— die gleiche Definition wie obén gegeben besitzt, reduziert wird; wenn YO— geschiitztes
35 Hydroxy bedeutet, die Schutzgruppe daraus entfernt wird; und erforderlichenfalls das entstehende Produkt
. © weiter in eines seiner pharmazeutlsch annehmbaren Saureadditionssalze Gberfiihrt wird.
' 2. Verfahren zur Herstellung eines geschiitzten Carbostyril-derivats der Formel (IV):

(Iv)

(II)

* [ L M s *




Pat ent anspruche for den Vertragstaat: AT 1. Verfahren zur Herstellung eines
Car bostyril derivats der Fornel (1EP 50|47 719 B1

I% 3 55 >
1) R 60 oder eines seiner_phar tISCh annehnbaren .

Saur eaddi ti onssal ze, dadurch gek ' aB ei ne Verbi ndung der For nel
‘ gcl) oder (él 1): 65 21 I_ [11>1(11I I Dl 11101171 a% IH3_ EP 0 147 719 B(]IIQI)—B

ccC 8 3 0~~~ o (111 ) - 3'5Y0. H20
worin YO eine Hydroxy- oder in adOsi bekannt er Wi se geschut zte
Hydroxy,grumaﬂnb@deﬁ&@é.oheueﬁrﬁronahéshénge&bmesuverréwm der Formal (1V): 25
H3 3. Verfahren nach Anspruch 2, dadurch gekennzeichnet, daB YO— leine( sudjtitiiertd Bde¥O-
dl e gl ei chanspistitvigrieiBepryigrvgruppebedguteteben besitzt, reduziert wird; wenn YO

geschut zte tfernt vm'rd; und
erfordegli gﬂﬁn?“lyg'i O%gl@gé%%en%'&b%é vveﬂf:ﬂe‘ffifF i nes sei ner

phar mazeut i schDéivé @l sdbdseFyiddeforerildti ()i onssei ze uberfuhrt wird., *.g. : 2.
Verfahren zur Herstellung ei nes geschUt zt en Car bostyrl I -derlvats der For nel
(IV): 8%, AOiw - 000 O 3
(I'V) |79,0 inee in ansich bekan®? ' hO: Zte Hydroxygruppe

bedeut et, dadurch gekennzei chnet, g der Formml A(l) oder

orar): .- .z2~10 N~~W > so odor(I)
YOt:2 22 * ~ ~ ~~~~ 1 1111 1ﬁ 111 EP 0147719 Bl ,! ~ ~ ~ ~ ~
~~~CO0 3 YO~~~ N0

e HO H

ou un sel d'addition d’acide pharmaceutiquement acceptable de ce dérivé.

2. Composé suivant la revendication 1, qui est un mélange de 8-hydroxy-5-{(1R)-1-hydroxy-2-[N-{(1R)}-

2-(p-méthoxyphényl)-1-méthyléthyl)aminojéthyl}carbostyryle et de 8-hydroxy-5-{(1S)-1-hydroxy-2-[N-
30 ((1S)-2-(p-méthoxyphényi)-1-méthyléthyl)aminoléthyl}carbostyryle ou un sel d‘addition d‘acide
pharmaceutiquement acceptable de ce composé.

3. Composé suivant la revendication 1, qui est le 8-hydroxy-5-{(1R)-1-hydroxy-2-[N-{{1R)-2-(p-
méthoxyphényl)-1-méthyléthytlamino}éthyl}carbostyryle ou d’'un - sel d’addition d'acide
pharmaceutiquement acceptable de ce composé.

35 4. Procédé de préparation d’un dérivé de carbostyrile de formule (I):

40
(1)
N 45
ou d‘un sel d’addition d'acide pharmaceutiquement acceptable de ce composé, qui comprend I'étape ou
les étapes consistant: & réduire un composé de formule (}) ou (lil): .
'so
(11)
]
ou
60
65

[
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-a1 e gleiche Definition'w e oben gegeben besitzt, reduziert
. o hren nach Anspruch 2, dadurch gekennzei chnet, daB YO eine
Lo S{f uierte oder unsubstituierte Benzyl oxygruppe bedeutet. Revendi cation
‘pour les Etats contractants: Eli,ajpﬁgiggi IT LI LUNL SEis 1. Derive de
carbostyryle de forrmule (1): 3 20

\' | «OCH~~~~~~~ | 25 HO H ou fH_sel d addition d' acide
phar nacout i quenent . accept abPg_gd&_cs y . 2. Conpose suivant |la _
revendi cation 1, qui est un Pafgxy-5-{(1 R -1 (I11)
-hydsoxy-2-[N-((1 R) -
2- (p- m t hoxyphényl ) - 1- n6t hyl
8- hydr oxy-5-{(19S)-1- hydr oxy-& .
((1S)-2-(p- nb6t hoxyphenyl ) - 1- w8t hy#t 6t hyl ) am no] 6t hyl ) car bostyryl e ou un sel
d' adgi tion d' aci de pharnmaceuti quenent acceptable de ce c ose. 3 npose
Sui vant dahslaquelteY@H-estun grouge hydioky @usyn greupg !‘ﬁ{;ﬁﬁ’/&&}éﬁg d¢ fagon clashaus, pou? Forma?
R) - 1- hywycgmposp.defermpte I >_ (- -
nﬁthoxythnyI)-1-nethy|ethy|)aninolgﬁhyl}carbostyryle ou d' un se
d' adgition d' aci de phar naggut L quefrent ceptabl e de ce conpos6. 35
4. Proc6d6 de preparation d' uly”dty apdwstyrile_de fornule (AQ: CH1
[~~~ 1) HO H ou d' unHsel 2ddi tibn d' aci de phar maceut¥guenent §
accept abl e de ce conpos6, q end | ' etape ou |l es 6tapes consistant: a

reduj,re un conpose de fornul (rrry: >3 (C1 1 )0) 55 ou 60 65 23
O H11111! 0111 11 11!, oUpg~~f ~ ~~~~~~~~~~= CL1 EP 0147719 B1 CH C~
3\¥0OOCK 5 to dans | aquel | e Y es? un groups hydroxy ou un groups hydroxy
pr ot 6ge, de f ad00,cl, 353 LAk GenniBHfue bRILBRE; 15Faus YOROSAuNRoup FyBidx@ plokdgh, 4 oBH | S

HO t 2%9 6 iner le groupe protecteur; et le cas échéant, 2 convertir ensuite le produit résulianten iy sep @/addition

d’acide pharmaceutiquement acceptable de ce produit. o ) ] .
am!i. gompositionqphannaoeutique, qui comprend une quantité thérapeutiquement efficace d’un

composé de formule (l):

CH
* * HO 3
VNAT " (1)
| $ |
35
0

N
RO H

w - -ou dun sel daddition d'acide pharmaceutiquement acceptable de ce composé, et un support

- pharmaceutiquement acceptable approprié. o
: 6. Composition pharmaceutique suivant la revendication
7. Dérivé de carbostyryle protégé de formule (IV):

l5, qui est utile comme bronchodilatateur.

(IV)

lie YO— est un groupe hydroxy protégé de facon classique. )
® dama!ag:;posé suivant Iagrevendication 7. dans lequel YO— est un groupe benzyloxy substitué ou non

substitué.’

" A




\% H dans laquelle YO a la mne definition quo ci-dessus; |orsque YO
.est »un_groups hydroxy protege, %eg’ ﬁ&? hrrmer | e groupe protecteur; at €
_cas_.@heant, h convertir ensul t EP ) E! 6sul tant en un sel d' addition %
d' aci de p‘{@;nr&ﬁg&““&mqamn@mgt@bl e de ce produit. 5. Conposition
pharmaceut1 que, qul conprend une quantite therapeutiquenent efficace d' un

conposu de hoRrédatagior( d'dn dégigé de carbostyryle de formule (1): . CH HO
@OCR-3l) -36 Ha ou d un ael d' addition d' acide pharnmacouti.quenent. .

éccept dbl e de ce conpose, at un supp B, phar mascuti quenrent accept abl e
aApproprie. 6. Conposition phaf®sceytiAue Vv | a revendication 5, qui -
: . e arbostyryle prot 696(953 -

' - V) .-. Y
{H 6s d¥ns | aquelle YO- est un @ ydr oxy protege de fagon classique. 8:
jConpose suivant |a revendi cati R gafs | equel YO est un groups benzi yox

isubstitu6é ou non substitue. 60 BS ,Zcfl* C L 1 S * EP 0147719 BI

{Revendi cati ons pour | 'gt al EOntracl 3Mbat obilptable de ce ddrive, BreeB Rl

| der i v6redeotd T Smipeiss: do Tormulel (1) \ob Az~ ~ 3~~~ (1) HO
310 ~~ |es%§pesw££%nﬁ "R'Ys ou d un sel d addition d acide
iphar maceuti quenent acceptabl e de ce defg v6, proc~dd qui’ conprend |rtape ou ‘%

:‘ormJIe(IV): HO G 3 O

| ea 6tapes consistent: a reduirge coppo e formule (11) ou (IIl): CH

a~~~~ &0~ ~ ~~~~ CH

(111) 0 20 A 3 (11

{V 25 ' : N QU _
a 3: - ,;i. - YO .- | aquel l e YO est un groupe hydr oxy

ou hydesoxy prot Ggé do fagon cl asy

(rv): -

J
g Dpour fornmer un conproc de fornule

ou
» (111)
35
dans laquelle YO— est un groupe hydroxy ou hydroxy protégé de fagon classique, pour former un
composé de formule (IV): _
)

(Iv) -

it i-dessus; 6 den
' la méme définition que ci-dessus; lorsque YO— est un groupe hydroxy protégé, i
gmm‘::‘;:&; (:uia le protédge; et le cas échéant, a transformer ensuite le produit résul;ant en un sel

- d'addition d’acide pharmacsutiquement acceptable de ce produit. -
y adg.ml::abédé de gréparation d’ungiérivé de carbostyryle protégé de formulte (IV):

85
() ¥
60 .
dans laguelle YO— est un groupe hydroxy protégé de fagon classique, caractérisé par la réduction d'un
65 composé de formule (1) ou (ill):

25

1 O




vy gans Iaquel le YO a ls ne déflnition quo c- dessum | orsque YO est
un group hydr oxy proteg6, époa ﬁh?‘geg‘l 0 group., quilel prothgo; et le
.,cam6chdant, A transforner €nsuite produit. r~sultant on un gel :
g aa‘d’tlon d' cacde phar rracouthw dmaeft acceptable do co prody it. 2.
Procéd do preparation d' unl%qin styryl prot6gh do formulo (IV): 55
C as conpose do fornule (11)You {11 qcn§ ~~~~~ (V. EP 0147719 Bl 5
Terr] - . (rr) [err] (111) EfLr]_ZO
dafs | aquel | e YO a la defi donn6e ci-dessus. 3. Procede_é ant. la
revendi cation 2, dans | eque 2 un groupe benzyl oxy substitue ou non
substitu6. 25 30 35 56 60 Y0 & -

10 CH

ons

° w/\i@ |
ocH
3 (I1I)
~N Vra
15
N0 '
. YO &

dans laquelle YO— a la définition donnée ci-dessus.
* 3. grocédé suivant la revendlcatlon 2, dans leque

substitué.

1 YO— est un groupe benzyloxy su_bstitué ou non

a5
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