046144 Therapeutically active derl vatives of phenyl et hanal. ..am'_ nes Fi el d
f {be LW ion The present Tnvention t el at esetoTover o ﬁ?‘rds-‘ﬁaw ng -

efiti ¢ activity, to’ processes for their-preparation, _ -
nt er nedla‘teS and their. preparatlon é&;%a'r ceutical -prep 5T
ont ai ni.ng them and to the medicinal e conpounds. 1 ticular,
he corrpounds of the 5 Therapeiiticaladtive/ Berlvatiuas BOBlBARIBIAARGI h:ﬁin&f nd are -
ffectiVe in the treatnent of reversible obstructive lung aitrent s of -
ari-ous: gené@ld ft'maf"t'? ndigh ar |y ast hmat | cond| ions. The corrpounds exhibit a

r ol ‘ofiged “diy gt ] rg‘ii n Be “f?‘éfiﬁg@.'f’m‘%m Fa Tgﬂﬁ%ﬁ mﬂﬁ,@fﬁg@mwaﬁfﬁ “ﬁo’,?;
f f ect s, - eSPartbiAthg Yhefr b BRIk 5 o] DRUSCRF the
Rl so exhi Bi fnvesition have Mhdhohﬁﬁﬁﬂhm-dﬂfeétéﬁnd gk &I‘afzmtm thé QreBnte gﬁ&%&:ﬂlﬁ‘ obstréctive
|nvention | !una gilmients of ypyfiqus mﬁefs-s rmﬂbvlwmamahamnn e Ehetcompinindhexhibite pmﬁg{
flur ati on of ¢ 'éfé't}j ll‘.:}?'ﬂpﬁ“a‘l?ef' 2 ‘?Jb?g% 70 degrag.of id "(]‘? %esap ‘?i‘bPé"’H?thhhﬁ"'m
Ehe compounOIETEHh IEHPIPOTE alse RpipiL an Intdnsic o fexine efsct he: structural -
ormul a [ er Bhckg@ufes ®é .rtvbﬁ.oaresent |y preferred | ong-acting -bronchodilating-
ir ugs on the nHt lsedesizabte whiirehbromchokiiipting dgectsiwtdch have tidhgerUirdtioh @R etV thad e
as a dur at Fehstapsest Whigh 9ee ayaflabig on \the ynagfet. Jihwucompounsl Browmuyrsier Fei generiar BAMON
s confi rrre&eﬂb‘?a'ﬁﬁtrﬂf ?Fb St frmuldi cal experience and can be guantified by
he findijag that 26 a serum coneentration of at |east .about 2 ng/m of
erbutaline is necessary for obtai ‘I?Té desi regra herapeutic activity
Hornbl ad et "al., Europ J. clin P H-clp-ﬁﬂ- 3 gL 976) ) - Anot her

g ONg- \a/ctl ng  br onchospasnol ytically ective?conppund avail able on the

ar ket, sal butanol of the strucpgral fornula [errdHshas a duration of
ronchospasrml ytic activity which is about equal to the duration of _

er but al i neis évet 6Mihe Sprésen refeRred) idR PistantR |

th | ong ddesstibegriagh trad.!éw:aﬁtetnycmn ezgggﬂ?a Gdaivéhmggﬁ%tb t&ﬁaﬁt\:‘wef w%
§ci. Pharm Thsd '1%4 cozﬁrrr@dgz ﬂ@h‘svlws’é@imnca!axpwwcbanchcaesbb Quantifidd bmne ﬂaanhgm{
B ne der?® va;ef%%' "‘ﬁt ‘?% igé "Ig( % hutalipg, ds @seﬁsmror@btamrthawnggy-

o
End o o - 50 P18 h
a Ené(}::)glr l)g‘:irl]l;harﬁdlmgpefetstﬁ&uai f@;ﬁ;@@%@gl d f(’ﬁownmég %m‘tpoﬂde? Li ie%PLg'gf'Bf'hﬂi a -

TN

30 ' HOCH2

o (’)H S c|:|-|3 .
HO CH~CH_~NHG—CH,,
: 2 l 3

% ' o CH,

has a duration of bronchospasmolytic activity which is about equal to the duration of terbutaline.

Attempts to obtain bronchospasmolytically active compounds with long duration of activity are

reported in- the literature. Thus, Z6lss, Sci. Pharm. 32-(1964) 2 76—92 discloses i.a. certain esters of

40 ethanol amine derivatives known at that time. Minatoya, The Journal of Pharmacology and

_ Experimental Therapeutics Vol. 206 No. 3, 515—527, discusses the pharmacologlcal propertles of a
compound known as bitolterol of the formula

- Hy __< >_co - N
| _ TH , ‘l:""s _
_@_ : .CH_—CHZ—NH-CI;‘CHS -

Sse _ : S
o ' ' . : C."'-'_s
The compound bitolterol whlch also is disclosed in the Belgian patent 748 178 proved to have a
duration of activity comparable with that of salbutamol.
- 68 The problem underlying the present invention was to find orally actwe bronchospasmolytlc agents
which have a clinically useful duration of actnwty of at least 12 hours . :

Outlme of the invention' ' ' T :
- The present invention provides new compounds havmg bronchospasmolytlc actlwty at oral
60 administration and exhibiting a duration of activity of up to 12 hours or more. The compounds of the
_ invention, which are mono- or diesters of terbutaline, also exhibit a lower degree of undesired cardio-
_vascular side effects. Thus, they exhibit less chronotropic and inotropic effect thaﬁ~-terbutalme The
‘compounds also exhibit an intrinsic broncho-dnlatmg effect. . LN .



[err] The conpound-bitolterol which-also is disclosed in the. Bel gian patent /: 7}
748178 r,,m%d to have a duration of ‘activity conparable wthttat=—of——{p
sal but ar‘f‘ol 55 The probl em underlying:the present invention was to

find orhll'ysactive bronchospasnol'yti & Q@i ch have "a ¢I'ini caHy usef’ul

juration of actiyifYnfidn 3o !r8SE td mdlesls Stor ggﬂﬂa e "Gonl

resent | NVgghicafion CONAIRAG tHe eorSHuRGL i A ﬁoa&}l %%aﬁtrias st y -
t oral 60 aWrepaitizt purpdses) :mrpdrtiembn et ks (for pabdiicivigi bronghbdiddr th- mmﬁfalsupcmdmglz
ours or rmhmnanfh@rmmwmgm@ﬁﬂqntrelatemeﬂmcgm owm fphueprfer mmgm*axqmasqf@res
f terbutfalh fous, 2 1"b'i’m F' G?—.‘r’gﬁﬁ ‘éﬂ"d z? T

i de ef f ect S2MHIIET RSN DI vr*%eg P ehEteSse %"“F"r%’é‘ ok ow-
han t er but phaif. de}:&}@t.&oemands"@hso exhi bit an |,ntr| nsi c broncho dilati ng
ffect. 0 046e In¥éntibhaelatey enbeévo corapasiods’ &f the &smule net hods for preparation
@f the céhpounds. pharnmaceutical ,conposition containing the conpounds as

active ingredients, and to the dfpounds for use for therapeutic purposes,
umans. Furthernore, the invention @- orrpounds for use for

wr oduci n@srel axation of the 5 humg er %md o phar maceuti cal

ir epar ations containi ng t he conmpégids of the | nvention in-conbination wth
el ow. Det ai*rdf tg‘ptfyg%g@'e Ay téc;ngjstmrit; O bS8 new
orrpoundeoof the' Tpthe eroup 9 3 [err] and

iin particular the use for produci nQy-ron Hodl I atl on in mammal s including
§ conventi onal I y used bronchodi | atl n agent as described nore in detail
flher apéutical |y accept abl e salts thereof, in whi ch formul a [err] and [err]

dre as follows: 20 " R electedfromthect-g conS|st|ng of [err]
err] [err] is selected fremt he\group consi st||n of nd [err] 30
gerr] isselected fromt gr oup ESI stamlg of=C, \ CH,
1.: CHY T2 _
: R! is selected from the group consustmg of H and R?,
30 R? is selected from the group consisting of
0
(a) 3 i
o R0 C-~
35 : - S .
. R,
o
(b) - Il -
" 40 - Cm
and :
0 o
4s (€) s ]
- R*%0-C C—
in which formulas . ' - SN
R? is selected from the group consnstmg of .
50 (a) H; :
(b)
; B o  RS—C— .
wILerem Réis a stralght or branched alkyl group contaumng 1——4 carbon atoms; .
an : L - . SN .
60 , ' LT T e ' AU
. ; ~
65 : '




[err] in which fornmulas [err] is sel ected fromthe group consisting of_ sg
(a); H (b) Merrl 55 wherein Rs is a straight 6 branched &l kyT" group @
contéi nng 1-4 carbon atens; *and 60 65 3 0 046 144 and wherein R4 is >

sel ectdd. fromthe group consisting @fo4s)144(b) an al kyl group cont ai ni-hg
1-3 carbon atons. 5. The formula I thus enconpasses. nono, ester-s, that
i S conpounams Wheréin one hydr oxy substjtu in position;3 ar
phenyl radi caIR'%¥ °F|f§’('f' P "‘r‘?e“’B?‘ﬁE’F °ﬁydroxy substi t.uen n_eslenfled

Lat

and diesters ,Ms efygelel¥ ,r,i,ﬁg havd BibdnOitbm&f the hydroxy grioups in 't he
base st rb‘Ct ur el‘h@?ﬂrﬁl}lh Qendoﬂbhﬁiﬁsf rabrio\estefsx thayib eammiindsihavingaghiedwiiroxy sebstitueand
R2 are: [ emgosition O ddétnltHelphenyl radical esterified and the other hydroxy substituent unesterified, and
diesters, that is compounds having both of the ‘hydroxy groups in the base structure esterifi ed
- lilustrative examples of the radicals R' and R? are:

10 :
| - .
HO — -
15 3 | .
\ HO o
A%

20 . . \ -
| | - c-c—o—@-l‘-
25 : .
_ o : 2 , o)
| -  cH.oH 'g-o &
0 %2
. - | o) o
. I E';
.35 o CH3-CHZCH2—C-O.' C-
_ o ﬁ : - CHa0 0
%0 [ I I
_ . HC=-C -0 C—
o o o
_ I (I!__ : N
CHg(CHp)3=C~0 | _ SRV

45

o)
50 - . _ _

- . o .‘I’Hal? | | ﬁ
o | B CHs-cl:'-c-'O—@—G- e )
5 | CHy . | T ;
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f_err] ‘0 046 144 [err] Il ustrative exarrpl es of conpounds of the

qoyention ase: [err] 0046 144 [err] = 0 046 144 [err] 70 046 144" Ty
"‘ 0046 144 [err] - g

| : R 0 T
. ' CH3(|:H_CH2_C-°'-: - : . e
S o 0 o
- | o i i
- 10 ) . c_o C~-

I . ]

R - - u
' : H c-c-o
s o
o - ~ CH4CH, -c-o C-—

2 R S “ u-
. : o CHSCHZCHz—C—O C-
w0 | . CH30

[l

CHy

_ - D > g
. : CH3-_-C—C— ) -

- S - S “
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0 046 144 [err]

0 046 144 [err] - - 0 046 144 [err] 0 046

0 Q46 144 [err] 0046 144 [err]
@ _

r

© aiteetan e s

10

15

20

25

35|

- 85

- 65

0046 144
-9 ' o .
_ [/ T
_CHscle-cua-_c_ c= " _
” 9 o :
| N
. HO—C — =
o 0
- | Il ]
1 CH40~C c-
.9 Q
YN
o .
| B il
CHg O

. _ o
! A
Hci:-o-c c

- CHg _

lllustrative examples of compouhds of the invention are:
. OH’ _
CH—CH2—NH—C(CH3)3
N\
" OH _
. Cl_-l—CHzT-NH-C(_CHa)s\ : ..
.._\;‘.\_\

144 [err] _(




.; 04_6'144'[err]

@npounds ofathe
ggdunds .of the
@npounds of. the
rrpounds of the

5 the conpounds

10

15

25

. 35

o ef err ed .conpound of the inventionH

g ymetric carbon atom

O 046 144 [err] [err[err]. O 046 144 Preferred
formula | are: 1. Conpounds wherein R'is {err] 27
formula 5:[err] 15 where R3 is as defined preV| ously 3.
formila [err] where @046 V48as def imed previously. P
formula [err] and [err] where R3 is a pival oyl group.. The
the- ound of the formula 30 [err] -
offrul'a.l possess at |east one

CH-CHz-NH—C(CHa) ’

of the invention of t

HO - - C-0

|
o

| HO OH

S _
HO : ' CH—CH,—NH~C(CH_),
i ' T | .
C-0
ot
|

~CH, =NH~C(CH, )4
CHa—C-0 @ c-0 '
e I
0 o -

0 ) 0
fl i

 CHyCH,—C~0- -0

. CH2'°°° —Q‘ I

o B CH—CHZ-:-NHAC(CHa)a
CHscHchz—_ﬁ-O Icl;f.'o
.. o 0

S OH

CH—CH, -NH—C(CHg);




the invention includes all the possible optically active forns and racenic
m xt ur.es..of ot he. conpounds. 45 The racem c m xture may be resotved by~ = -
convents onal nethods, for exanple by salt formation with an optically 0
activeracid; foll oved by fractional byqégl Jyll ation. The invention also"
includes sol vates of the conpounds of la | such as solvates with

water -.1/2, 1. or 2 noles of mater per nol e conpound |- and with aliphatic
alcbhols, 1 nole of the alco 1@ conpound 1. 50 In clinical.
practice the conpoun gfmmnistered orally, by’injection

or by inhalation in t d%%ﬂ of a nac alowpr epar at i on conprising the
active |ngred|ent in. the formof the origifal\\c thggpd Qr(ggtlonally in the
form of pharmaceutically acceptabl alt tN ! n2asso atlon with a
pharmaceutical ly accep i Aay be a solid, senlsolid-or
liquid dilyent or an |ﬁgesz I g and such preparations conprise-a

further aspoect of the invent |cpn The canpounds 55 may al so be used w t hout
carrier material. As exanples of pharmaceutical preparations may be nen-
tioned tablets, drops, aerosol for inhalati on et-c Usually the active
substance will conprise betc}g‘eEn 0. 05 and 99, tween 0.1 and 99% by

wei ght of {he preparati on} et viee .5 and 20% f or pr epar ations
i ntended for injecti oncﬁgd gl 50%for preparations intended
for oral adm nistration. T ew coxpaun ccording to the

i nvention nmay be adm.ni ste Hgl in the form : Eﬁ;c&-ﬂt—up@%ﬁ ol ogi cal l y’
acceptabl e?fci ds. Suitable acids which may us T ﬁarrpl e .

hydrochl oric, hydrobroni CCH$U| phur fumayic, citric, tartaric, maleic or
succi nic acid. The i nxﬁnt on f r —d des pharmaceuti cal conpositions
conprising as active |n§;r d" nt a one.of the corrpounds accordi ng to
the inventi2dn i n associ atCegowi t h-a phaU maceutical carrier. 65 Such '
conposi tions may be desi gned for oral, "bronchial, rectal or parenteral

adm-ni stration. 19 0046 144 To pr oduce phar maceut i cal preparations in
the form of dosage uni tsdHy or app ion containing a conmpound of the
invention isa the for m of th e b#h _da pharmaceutical |y acceptabl e
OH
l :
CH-CHZ-_-I_\A_H—C(_C!-_la)s
35 | Hg—CH—=CH- / \ e e
- . -2 " “ e g
Hg _
‘40 .
Pl
I OH .
'.‘5 CHa

I
CH—CH,—NH~C(CHy)3

55

. 9 a9 . -
I ll .
HO— c-o. - . .
\".. OH 4\..'\

o 1 ' e . o éH—CHz-NH—C(CHs)s

" 65




bl t thereof, the active ingredient. may be mxed with a solid, pulverized (
g rier, -fer exanple, |actose, saccharose, sorbitol, -mannitol, -a-st arch y
BiciT ass potato starch, corn starch, maize starch or 5 anyl opection, a '
2| | ul 6se derivative or gelatin, and @Q¥ kA&4%i ncl ude | ubricants such as
#hgnesi um or cal cium stearate or a Carbowax or other polyethyl ene glycol
ik xes and conpressed to formtable or &centers for dragees. |f dragees are
#¥quired, the centers naycp,e'_éz___ t g ‘ og'_sxanpl_e, w th concen- trated sugar -
S| utions which may containdguni aNghif, ta nd/?b‘r titani um di oxi de, or
Mternativgly with a lacquer dissolved.in olatil ni c sol vents
od m xtur eg gf organi c sgl vents. Dyestuffs & -ga&'d\'dﬁ_cf’q{;%% hese o
¢®ati ngs. For the preparation of n capsul es (pearl-shaped cl osed
c#psul es) consisting of g&Har? ~ orﬁ"@xarrpl e, glycerol, or simlar
cdosed capgul es, the active sulftante ngy be adm xed with a Carbowax. Hard .
G®l atin capsul es may contain granul ates of the active substance wi t h,solid,
p#l verized carriers such as | acf ose, sagcharose, sorbito manni tol, -starches

¢gor exanple potato starch, corjp a\chyf or anyl opectin) cellulose /I
G i vativegs or gel atin, CHySH,f@C 8 €rode magygsi um 15 stei(at//or
s§earic acid. Dosage unit$s ?or reces appl /,. ioh may be in th orm of -

$§pposi tories conprising the active substag "ClarelfHRNH-E(Glslsh a Car bowax

of ot her pol yet hyl ene glycol waxesg—kach dges®e unit preferably contains
-4-50 ng active ingredi gioy .L{b'cr.e ions for oral application may be .
4 the for i of syrups, su”spéhsi.{bn gt/ eliul si ons, for exanpl e containing _
f#om about 0.1%to 20% by wei gt of act Pve substance and al so, if desired,
§8ch 20. adjuvants as stabilizing agents, suspending agents, dispersing
agents, flavouring agents and/or sweetening agents. Liquid preparations for
rdctal adni?histration may be in the form of aqueous sol utions containing

A

f dom about 0.1%to 2% by wei ght r‘I'i‘of [ substance and al so, if desired,
sifabi | i zi ng agents ang) g4y BufILE .6$. 25 For parenteral
afpl i cation by Inj ect§4cﬁ1 fhe? carri ay be

adcept abl e¥iquid, e.g. pyrogen-free water
pd yvi nyl pyrrolidone, or a parenterally acc
afgd optionally stabilizing agents ghd\or b er substances. Dosage units of
¥ sol ution may advaﬁ'ﬂﬁ@g@@%‘l’be g oEe in anmpoul es. each dosage unit
gferablysgontaining fromO0.1 o 10 ng gf active ingredient 30 For

dfvi ni stration to the bronchia, the conpositions are advantageously in the
fofmof a spray solution or spray suspension. The solution or suspension

| e, parenterally |
l@gg,@,_,%b“t)i on of

e ol B, e.g.,%3rachis oil

adyant ageously contains fromO0.1 to 10% by
o . | s ,
SR
H?—O—C -0 __ (l)H.
45 . CHg S CH—CH,—NH~C(CHg)g
“CH. i
‘ 3 . . N
HC-0-C ¢=0
L1 = | x
g0 CH, © o -
3
HO OH
J . : . : : CH—CH2-NH—C(CH3)3 :

. 65 . R . _ o ; N




wei ght of the active ingredient. The dosage at which the actjve:ingredi ents,
ar e\%dm ni stered-may -vary-w-thin a wi de range and wti- depend*’tm yarious
tor st such as for exanpl e the individual requi rements of each hat i ent . A

]

fac

35 suitabl'e voral dosage range may be f g 0045 13400 ny per day AT treat mENt

w th dose aerosol, a suitable dosage unlt may contain fromO:1:t0;10 ng of
the active |ngred| ent” -One or two such do¥@ge unids may be” ‘adri st-ered. at
each treatiment. The pharnmaceutical conpositi ‘cbnt ai ni ng- the “acti ve

-GVt CHgg 5+ wi t hi n

P INY
‘ g

i ngredi ent's may suifably be fornulated so t

t hese rangesseither as single dosa nits gF=as nultipl e dosage:: Anits. 40
It is indicated in the t@tatCH@eth abd’e 1 bel ow that the. corrpounds of .
the present invention have an @nset b®t a- 2- nedi ated bronchodilating
effect which is slower than th& onset of "the broncho- dilating effect of

the reference substance terbutaline. Thi's profile of activity will nmake the -
conpounds of the invention suitable for use not only by thensel ves .in

conti nuous mai ntenance therapy, but al so FR.acutegiherapy in conbination
wi t h bronchodil ati ng drugs which have a fastg ndet of effect. As 45

exanpl es of jJgnown bronchogpasnol ytically act . Hpcﬁ.‘nd&-l—wkﬁ(alib'a'r'e

suitable for use in conbi hati on wt e conpsands of the.present invention
may be nentioned terbuCtail‘m-l}eH +d3-u;t @ prenaline, .sal butanol , =
epi nephrine, isoprenaline, and ﬂaphe e. " These corrpounds have the

fol l owi ng-stpuctural formlas: Cterr] HO 45. . : [err]

The fe¥l owi ng. br onchospasnol yti-cal |y active conpolinds may . aI so be used in
combi nation with the corrpounds of the i nviept i on: [)err]

25 o - CH—CH,~NH-C(CH,),
cn-stc»az)a-'f-o.—-@—C—o
RN |
10 o .
* (":H CH,~NH- C(CH Yo
CHy- | 2 a3
- CHg—C=C~O- ﬁ—o
w [ I
CH3 0
45 C : o -'OH R
o | - . cH-ct-gz-NH-C(:CHa)é\
50 CHa—ti:H_—CHz-ﬁ'-o—@—ﬁ-o
- . CH, O 0
: L - CH—CH -NH—C(C )3
‘.?Ha
CH3-CI> -C—=0 ; .
65 . CHaO"




1846 144 Phar maceuti cal conbl nation preparations containing a corrpound of 6
inventi oxn together with afurther bronchospasnolyticatly actrve- b
stante with faster onset of effect constitute a further aspect- of the

sent’ i nventi-on. 0 046 144 - . In pharmaceutical™ -
posi ti ons cont ai ni ng a conbi natlm'of a. g‘nrrpound of the formula | with a
conventional ly used bronchospasnol YR 2 S t such as nentioned above,

b wei ght proportion of the known CO CHO.CH d | of the . :
ention is suitably from 1: g yel/ prefefably from1:3 to1.4. The -
pounds ef the Inventigng yJy-2fared by known nethods such as A)

juci ng a conpound of thelffo allo R10 [err] wherein [err] and [err] are
defi ned above, and wher®in when9err] is Hthe resulting hydroxy

pstituents nay be protected by a hydroxy-protecting . group, and wherein

r] is hwdrogen or.a N-protecting group, 20 whereafter, if necessary, o
Al ni ng protecting groups are repI':!Qd by drogen. As exanpl es .of groups ..
ch c n be used for protection of hygjoR ubstituents in the radicals

r] #nd [err] can be nmentioned ordin§ ~ ehbe, hidr-@ftis)gr ot ect i ng groups .

Xy repl aceabl e by hydrog uch a or exanpl e alkyl or acyl radicals

not nore than 5 caClb:p-m ﬁ@r pedfo- or bicyclic aral kyl groups of rnot

e than 11 carbon atons benzyl or napht hyl nethyl. 25, As

Ainpl es of groups which can be used for protection of the am nonitrogen.

can bg nentioned ordinarily used pr ot ect.i ng groups such as nono- or

ycH ¢ aral kyl groups contai nirng not nore than 11 carbon atons such as

zyl and napht hyl nethyl. B) ReactiWfg.a conggund of the forrrul a[err] with
onpound of the formula 40 [err]

45 toyt he formati on of a conpound

g '°'°‘©’n

GHf—OiHéHNFa-C(_CHS)a

30

HO_ oH
35
. —CH—CH,~N H-C(CH3)3 _

CH,_~0-G— c-0
M n@ I
40 _ (o) _
45 A S | _ HO t|)H _ _ |
. | ' CH=CH_—NH~C(CH,) N
: 2 a3 :
g0 Hc-'o-,cc—'o
: _ o il g .
CHa o |
55 '
HO .
OH . . --' a,._;c,,
60 —— v
CH—CH,—NH-CH X
HO .

&5

11




[err] 55 V\./'nereafter,' | f necessary,. protecting groups are replaced by
hydr ogen, ~i ne-whi-eh-f-or-mil as-[-err]- and [err] - are as defined-ia-rethod-A-- ]
abové and wherein X is hal ogen or_a functionally equival ent group capabl e _

of reactingwith the amne [err] ‘As exan@kgs Rf the radi cal X can .be
mentioned | eaving groups such as F, C P or [err] wherein [err] IS

al kyl , aralkyl or-aryl.. 6044 : C) Reacting. acorrpound of the fornula [err]
0 046 144 [err] wi-th a corrpo of9the fornula.[err] to the formati on of a

conpound “of “the fornula [err @ ter, if necessary, protecti ng groups
are repl aced by hydrogen, |n \ab ' asgﬂz [err] and err] are as

defined in frethod A above. D) For the _Ng[f § of the
oVeé 2 f‘er\ stlected from

formula [err] wherein [err] is as defl
t he group consi sti ng of H ang ' [err] reacti ng a2corrpound of .t he
|ve of the compound of the formula

formul a [err] vvrth a reactive
[err]

N o S |
o | o - CH~CH, —NH—C( ey
' : : / CH,
o 22 W @ ﬁ_o . -
-- | | " 0 I
25
H : .
0 OH ‘- -
' : | O

30 | | Z }— c-0 ' |
: o] o

. 35
B o ... 9
| N ) o
CHs—C—O C~0 OH : oH
' CH—CHZ.—NH—C\

CHy
. CHZ/-'
: 'cr-rs-lclt-o ci—o :
* 0 - a
RN
50 CH o] |
20 - : | ;
CH,—C = C-0 C-0 o B
R _ OH -
s Cl:H CH.,~NH c{ .QHZ\CH ' "
55 ' = LR=CUHy =R~ 2
(I;HS C : s - \CHZ/ o
CH3 CIP C— 0—@- //
50 CH3° : - 0
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#8046 144 in which formulas R and [err] are as defined above and RO Is a
oups sar e repl aced by hydrogen. As exanpl es of reactive derivatives of the 

boxyl groups [err] ogugh as for exanples an acid halide such as acid
oride, an al kyl es ef)| an acid anhydride or-~a m xed anhydride wi-t h
mc esters or cagboxyclm acids, sulphonlc or inorganic esters ar:
ivatives obtalned ¥ a re @tﬁHMEen a carboxylic acid-[err] and a
bodllnlde or simldrdy conpounds such as - -
-carbonyldllnldazole or hyl - e |soxazoI| Iphonate 1S
exanpl es of, hydroxy-protecting gr éﬁﬁﬁﬁﬁk ﬁg t he groups
tioned for that pur pose in nethod ) For ?he PreRag Lyﬁh f ‘conpounds
the formula [err] wherei | an al kyl group conta?nlng 1- 3 carbon
pns, and R11 is selemged f groups consisting of H.and the.radical
r] wherein R and [ Lg? ar' as fined above; [err] is selected fromthe
L

bup consi sting &t TOXy- 50 protecting group and the radical 55

r] Z iszihydroxy or ogen such as d or Br; - and wherein any carboxy
i cal - COOH present ith donpound XV isin reactlve forn1 -F). Reactlng a_-
-ound of the fornula [err] 0 046 144 . :

A S , HO-C-{‘I'}-"

OH -
CH-CHz—NH—

25 \CHZ/
' " HO-C -{: >—
. : _ I H
30
‘ o g " . A
Ha~O— o .
3 OH '
35 | y [ .(c"*z\c.
o : CH-CH,-NH-CH - _CHy
. | 2 \CHZ/
o CHg=O—C
“0 . Il II

45 ' '?Ha ﬁ o R
_ o HC-O-G-{CZ]}-E-O . .
. L= | T

50 THs | JE CH{’/_'
HC~O— c—<C:j>-ﬁ-°: : -
NS AN
55 3 '
60 |
0
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droxy -pretecti-ng roup-or the radical 0 whereafter possible protectrng“W”““*"

pound of. the formula [err] can be QQ60cM4 to ordinarily used ieactive



with a conpound of the fornula [err].5 wherein the carboxyl .group is
acti vated, -«n which fornula R and [err] have the meani ngs giveh“previou"
wherein [err]is H [err] or a hydroxy-protecting group, provided that
| east one radical [err] is H and mh.ég#g ﬂﬁ conpound [err] is a reactrve
car boxyl entity. For the preparation g conpounds of the formula |
wherein [err]. is-H it wll be undeggtood t in the methods A-F
illiustrated above the startlng mat eri a V'II e a 3, gdfyg tuted
conpound ‘such 10 as depi ctéd Tn'the ng dk he radr err]
correspondi ng substituent, is ydrox Y ot ect ed group mhere t he
protecting group such as

group Rl4sis an ordrnarrl A%s -
exenplified in met &t aced by hydrogen in the step where, if
necessary, renaining prot@ctrng grqnps are replaced by hydrogen. Benzyl is
a preferred hydroxy-protecting group. Benzyl is also-a preferred protecting:
group for i he am no nitrogen. The coapQunds gh the formula_| “thus obtained -

are, if desired, resolved into their op unds | are
also, if desired, converted to pharmcé CHa The
i ntermedi ates used in Hg met hod - _ j _ _
conpoundsyslt will be Té 4!!; e@_g‘lom/hom/the'internedrates can be -
prepared. All react*bn Ust djjare known. For sinplification, the
various routes which a a oossr- e far preparing the internediates will be
illustrated by specific %xanples It will easily be understood how these
speciNti C ggenplrfrcatrons can be applied for preparing ot her. |nterned|ates
whi ch may ‘be required I n the preparation of other compounds of formul a 25
In the formul a schemes bel ow, ‘the radli®al bengy! will be d nat ed Bz.

Rout es of preparation for internedi ates d |n Method a/ﬁbu?, ;. [err]
0046 144 [grr] CH=CH,—NH-C 2

ewpeoo{ g R
CH, o .0 :
30
_ \
HO -
_ _ OH
\ . éH CH,—NH cﬁ//ICHi\\‘
35 : : =y = Hy
' : e . \cr-rz/ y
O
CH :
e )/ 0 o
40 cr-ra-cl:-ﬁ-o -
CH30
"HO
“ | c( CHZ\
CH-CH —NH-
. N 2 \\‘c“z._ :
P Ho—c| | ﬁ-o D o P ' ‘.
. .?L.  ° _ 
- 585 _
LI
li.{_-‘/h c0
CHy—0~C
il
o}
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Bl n Route Al is a corrpound of forrrula Il with [err] =His to be prepared
™ (ol | owind route may-be [err] in Route Al a compound of  formula-l -
N [eér] = His to be prepared, the é%&gv‘f@ route may be used: [err]
8416 144 Route A2 [err] 25 Route of preparation for intermediates used in™\
od B [err] 0046 144 Route Qqfy preparation for intermediates used in
hod C [err] Route of preparation Y\or_inQernedi ates used in Methods D, E
i F . 25 Thé startin tcé'eN.L used in these
'f hods ar es conpounds§Hshi ch are per ot NEr-CH 1 f or nylal: cThese
rt|ng mat eri al s can, theykf\re, L& prepared by ro%§H scribed in the
ffites for .. prepd’fca'ﬂ 9 f‘r‘?ng materials in I\/bt hods A, B and C. The
: rtlng mat eri al of eofor '
' { [ens] where [ePr] and [err] are as defined in Method A are novel
j constitute as such a further aspect of the invention. Also the starting.
'.-er| al used in Methods D, E and F: / '

n ..

15
H CH., L CHL
: H
CH=CH,—NH= é’/ _2\CH2
2 .
| CH;
25
. HO, o .
30 g B
, - o ?H . CH2
' CH-CHa—NH-c?/ \ Hy
- . ' CH/
_ c-0 . '
. ‘o.
® CH .CH
/ \ Hz
ey
. . ~
50 '
55
YN
CH-CH, —NH-—C/ CH2
. 60 CHZ/"\ : -
65
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[err] 0 046 144 in which fornulas R and [err] are as defined previousl
ang_[-err] artd [err]-are hydroxy-protecting groups, are novet-and-eonstitit€
an aspett of the invention. The invention is illustrated by the follow ng
exanpl és: Exarrpl e 1 Preparation of ©046 144

1-[ 3, 5-bi s- (4- pi val oyl oxybenzoyl oxy) phenyl ] - 2-t - but yl am no et hanol
hydr,ochl oride A solution 118 f 3,5 -bis-(4-

i val oyl oxybenzoyl oxy) - 3\ fenz

presence off 3 g of 20% Pd/ C, and
filtered off, and the 10 crystalline req_d & ned ter vdoration
was recrystalli zed from di et hylffeQ\ner. Fhe identity of thg gitl e conpound
[ T Ifdo 35.3 g (33% [err] HPLC: 99.5% 15
[err] 1.4 18H (s); 1.5 IH(§) 2~ 2H (n') 5.6 IH(m; 7.7 11H(m. [érr]
[err] The 3',5"-bis-[4-pival oyl oxybenzyl oxy) - 2- N- benzyl -t - buﬂyl am no
acet ophenone hydrochl ori de which was used as starting materi al
as follows. 40 a) 3,5-Bis-(4-pi vaI oyI oxybenzoyl oxy) - acet ophenon
solution ofis27.4 g of 3, sﬁﬁ S- ( drébxybenzoyl oxy) acet opheno in 400 m
of pyridine was addedH m chlorlde The m xture was stirred-
for 18 hrs at anbi ent rrperatu The i du@Haffer . ,\_{ap%_ptl on was
di ssol ved in di et hyl eth-‘élrg and washed Wi - Bognl ‘(g Cl@SpH 3). The 45
et her phasqowas dried over [err] and ev o2yl el d\any Z/ml ch
crystad I i zed from et hano a| i groi

'50 pSI g\, for 4 daysz inthe -
'5§ '-‘Rfa—f c‘f’ﬁ a_?t al yst was

| CHy=C = G0 c-0
. [0l 1
25 CH30 0
30 | CHZ 0
CHy—C ~ C-0

| l .
% “NA ?H GH, ~CH
| ‘ - 5
- CH—CHZ—NH—C/ \

' CHy
. | CH P
c-0
40 CH4 I
_ R o} . o

45

50 - ﬁ_@_ﬁ -
. HO- c-0 oH'
- ]

c"'z
. | CH—CH, —NH-C/ \
55 . _ CH/
' " HO=C = c-0 -
I f |
O . 0 Lo . T -~ . - K i
. 60 ' S T \'\'; ra
- NG
65 . ) . ’ ! ~ ) .-
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:5). The identity.of the product -was confirmed wwth NVR Yield: 32 g ~ |
NVR [exr] ppm 50 - 1.4 18H (s); 2.6 3H (s); 7:8 11 H (r'r)-'-"'f‘err‘]"""“‘““-"'""
r % 0 046 144 1 b) -

' - Bi*s- (4-pi val oyl oxybenzoyl oxy) - 2- tnmqqﬁ Ophenone To a solutt on of

4 g of the acetophenone obtained in stepd) in 800 m of di oxane was
d 8.7 m of bromne ungoo 'm - of di oxane. The mixture was stirreed gt~ =
gi ent tenperature for ! If] S. /R réfem due obtained after evaporation was o
§sol ved in diethyl eHper-C ecag th actjvated carbon 5 filtéred, and

por at ed.s The resi due was raseystal Y %m[er%ﬁb@q entlty of the
CHL—HH s cA 4 2H (a);

duct was confirmed with NVR NWR |

1 1H (m [err] [err] 25 1g)L

5' - Bi s- (4- pi val oyl ?xybenzo _é) benzyl -t - butyI am r?o acet ophenone
roochl orizde To a so | O : of the bronoketone obtained in step
in 900 mM of acetone wag added 4.8 g of N-benzyl-t-butylanmine in 1 00
of acetone. The nixture was refl uxed- under stirring for 30 24 hrs. The
i due-obt ai ned after evaporation was dissolved in diethyl ether. The
pf cipitated N benzyl-t-butylam no hydrobronmde was filtered off (25.1 g)
Téllthe filtrate was adde(f'!‘sz m__qf HCl in 1 00 ml of water. The
crstal line precipitate fog _’f_ld_éer_ed of f and washed with water and
d| it hyl ether. The |dent||ty “of prodoct _wa Hconfirrred vvith NI\/R.

CH Gty ~CH
20 3
o _ , | CH- CHZ—NH-C\ /CH2
CHy ~ NCHy
HC-0-C C-0
25 é f ]
Hz © o
30
| C
CH~CH -NHC,\-::S/ Hz\
_ 2 e CHa
35 . CH2 :
CH3—C—O -
. - . - HO.
. CH, ~CHgy
| - o CH—CH -Ncha/ Nen
45 : e 2
; - i . ' .CH2
. CHscHz—C—O-.-@— c-0 _ o "
T r --
. . ) 0 . o . . . . .
50 . . i "
85 ™ CH CHy
; 55
) CH—CHZ—NH-(?/ CH, .
.CHa : . CH/
"~ CHa~C-C-0 | _,
60 10 N
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35 Yield: 5 1.1 g (59% NNR[err] ppm 1.4 18H (a); 1. 7__9H'-(S.).. 4.8 4
(m; 7.7 16W (M [err] [err] 40 Preparation of 1 i

[ -bi's-(4- ISobutyryloxybenzoyloxy)pheny|] 2-1- butylanlno ethanol
hydrochl oride A 'solution 'of. 1 00 S

3", 5' -bi s-(4-isobutyryl oxybenzoyl oxy?%fﬂ-‘benzyl -t- butyI am no acet opheno
hydrochloride in 600 mM of ethanol wag hydrogenated in the presence of

of 1 0%Pd/Cina Parr pressure’ appara or 4 hrs : a }.ent 't enper at u

and 345 kPa (50 psig). The 60 catal yst '.. filtrate

evaporateq to yield a yellow oi] whrch taIIrz d frm#d_g _"2 e
s dissolved in m: of ethanol,

pr-opyl al cohonr et yI I’te_[; _gr

1 m of benzyl c s oPd/C was added, and the mixture was
hydrogenat ed at 345 a (5 psig) an@ anbi ent tenperature far anot her 24
hrs. The mixture was worked up in the sane manner as described above. The
pr oduct Wk 65 recrystal li zed fromisopropyl al cohol . 0046 144 The

g HPLC: 98% . NMVR [err] ppm 5 0. 8%e9H (S)r%é 0 12H (d); 1.6 CD3COCD3; 2. 45

2H (m; 282H(n') 5.15 1H (d); 5.9 %HADb d); %EH( . [err]
[err] 20 'he 3',5' -bis-(¥4- |sobutyryl 12O\ xm), /N I-t but yl ami no'-
of as starti ng |a -was prepared -

acet ophenone hydrochloonde
as follows. 2a) 3,5-Bis-(4-ig

O m 5 1
: CH,—C — €0
I
| H,O
25 '
HO '
OH
. S : Gty /CH2
. . CH—CH, —NH—C
., 30 . o . CH/
A ‘
Il Il
35 |
HO
. . . - OH
40 : | CHy CH2
.CH-CHZ—NH—C CH,
/
| : : CH
- "CHy~0-C ﬁ-o
R 50 o
CH, CH '
3 ™
. CH-CHZ-NH>C/ -7 e,
cHy N
55 | ° 2 -
, HC-O0-C—
i
- CHy O .
60 " )

&5
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M 2 sol ution of 44.8 g 3, 5-bis-(4-hydroxybenzoyl oxy)acet ophenone in 500 M
? @g/rl di ne svas 25 ‘added 28 m of isobutyric acid chloride. The mxture==-7%%
tisred at anbient tenperature for 18 hrs. The residue after Gy,
por ati onswas taken up in diethyl ebhea@l—lm FThe di et hyl ‘et’her” phase was
hed with 2N HO - and then water. The conbi ned et her phase were dried over
r] treated wﬁéiereadtqomoudsohmecfumula feret ered, and evaporated. The: =~ =
i dual oil wa zg?‘&'ﬁ g&'“fﬁlﬁg‘@ mol . -The identity of :the product.was
Ihfirmed with ld: 44.0 g (75% NMR [err] -ppm- 1.15 =
H (d); 263H(s) 2.8 2H (M, 701 1H (m). (CDC13, TMB) -[err}-2b) -
§ 5 -Bis- (4 |sobutyryl oxyR@ - br ono- acet ophenone 45 To a

ution of 44 g of the acetopNenghe” otX ai ned)Hn step a). di ssol ved in 400

of di oxane was added dropw se under ri nof 4.6 n
b ne i n,,100 ' of di oxane. The mixtu @{Tc%ﬁ—wat:ﬁ%ﬁbl ent "

perature for 2 hrs. After eyapyratio he residue was. di.ssol ved in
thyl ether and treated W®tr v&t®d charcoal . The filtrate was
hpor at ed and the residue recrys aI i zed from et hanol. 50 . The .

Epntity of t 5&‘ 5 s.|Yrm=3d with NVR Yield: 43.9 g (86% NVR
[ Fitdcdon

r] ppm 1 % 4.4 2H (s); 7.75 11H-(rr). [err]

€y 5' B| S- (4 |sobutyryl oxybenzoyl oxy) H@ N- benzyl -t butyI am no- acet ophenone

¥Hr ochl orzlfde .To a solution of 56 g of { %bketone obtained in step b)
#500m Ferr] was added 32. 7g benzyl - CRICACN m, Xt ur e: wa

Frred under reflux for 48 hrs,.The res\ afte?‘zevagg a’(’q on was n

sol ved in diethyl ether.g co’ -~ -6
preci pitated benzyl -t-bulyl e|ﬁgd-robrom de (21 g) was filtered off.
filtrdfe was chilled "0 . _ S

" where R?® is as defined previously.
4. Compounds of the formula it and il where R® is a. plvaloyl group _
The preferred compound of the mventron |_s the compound of the formula

ll
CH, ~ c -0 c-0
: CH3 .

- o °H3 ° _.'u

_ As the compounds of the mventlo'n of the formula I possess at least one asymmetric carbon atom,
the invention includes all the possible optically active forms and racemic mixtures of the compounds.

45 The racemic mixture may be resolved by conventional methods, for example by salt formatron with an
optically active acid, followed by fractional crystallisation.

The invention also includes solvates of the compounds of the formula I such as ‘solvates with
water — 1/2, 1 or 2 moles of water per mole compound | — and w1th ahphatrc alcohols, 1 mole of the
alcohol per mole compound |.

50 In clinical practice the compounds wull normally be admlmstered orally, by lnjectnon or by
inhalation in the form of a pharmaceutlcal preparation comprising the active ingredient in the form of -
the original compound or optionally in the form of pharmaceutically acceptable sait thereof, in asso-
ciation with a pharmaceutically acceptable carrier which may be a solid, semisolid or liquid diluent or an’

: ingestible capsule, and such preparations comprise a further aspect of the invention. The compounds

55 may also be used without carrier material. As examples of pharmaceutical preparations may be men-
tioned tablets, drops, aerosol for inhalation, etc. Usually the active substance will comprise between
0.056 and 99, or between 0.1 and 99% by weight of the preparation, for example between 0.5 and 20%
for preparations intended for injection- and between O 1 and 50% for preparatlons mtended for oral

. administration. © ~.,

60 . The new compounds acoordmg to. the mventron may be administered in the form of ‘salts with
physiologically” acceptable acids. Suitable acids which may be used are, for example hydrochloric,
hydrobromic, sulphuric, fumaric, citric, tartaric, maleic or succinic acid.

The invention further provudes pharmaceutical composmons comprising as active mgredrent at
least one of the compounds according to the invention in association with a pharmaceutical catrier.

-65 Such compositions may be designed for oral, bronchial, rectal or parenteral administration.

30

, OH -
35 Do
CH—CH,~NH-C(CH)4 v

. 19 .,~

4
——

o




[err] and 100 m of 2N HCl was added under stirring. The precipitated
crystial's wer®ée filtered off and washed with water. and diethyl ®ther. The.
identity of the product was confirmed with NVR Yield: 40.7 g (62% 10
NVR ppri 1.385 12H (d) 1.75 9H (s); 2. 856”6(734 4. 75 4H (m); 7.8 16H (Y~
[err] [err] Exanple 3 30 Preparatlon

: t a for: -oral application ;in
ﬁyfjraoghlbl)fl Ejg z%e%é-fﬁ grngt;ac}?g tion 1 t;? for;t:t ofnghm f%seq.‘:g;d ?tpht{?wa::ruﬁca"v ?cc‘eptable .
) It d m d ith a solid, er] carrier, for example, lactose, -\
3", 5' - bi 5+ (4- beRaHaeeX %&:&i"’ﬂm&&f g's Rk "est pARto ELSkGh b CouarGhy) VRGTER Gtarch o

hydr ochl ori de amylofactitn, oéeuebkaadmbatmar n&baﬁyatcluadﬁbﬁdams(sﬁﬂn ganaghesiunt or

18 hrs at anbi mum ate: erbmaxtq'iet ptgbneglml gaﬁs m% eSsed tp form tablets or

catal yst was f }-“ ired Xpple. with concen-

crystalli zed f? &LFE@% @gl ayﬁ?ﬁ%%ﬂnguu e“ﬁ%r c%n orntamumﬁ&lﬂ oraé‘y atwelya:\wl::

et hanol . kithBse dotinys. fdn ehet prépacatioh @fl suH fhapsa swsﬂ-em&a Elo%ed cépsulds)
NVR.. con&stmﬁldébdatm()n& fg eiraple glvcéolO%s[mila QIOMGBM!MW@NIVRS&S@!:H may be.
0.85 9H ( s); 13%x argypelatip capsyigs may c tga nul#teﬂofzgr sub tange E":h_
§ ato
L elatm also :

OmalB

o ferr) 8 il g S i %mgwswem T
avliova or 8:83: &,lygthylene glyool waxes. |

acet ophenonewhgf n,u,s

as follows, 3ag on-fbn Ag el g ﬁ!hit@hdé in QHRlixfide

et hyl - 4- hydroxgdybrdnmtwplth&&r@ls{ emntdinsg wﬁ@mmabmzyéredlédtorl de in .900 nl of
et hanol was re 'dmfﬂl’éfat' f?fr‘E'ggpP' ﬁg“‘mt@ in the 'ﬁj@i HEs. dEBengion ’e"‘"'s'O"s

E):‘ l f/vgtr-«g? gndgs\{‘i% Pgﬁb&"z g&%@ V\her fqéﬁg'& Q%agge §‘§qu e?‘?l' vm ? h s“,‘/‘;':

stirring for 2 hr &lquﬂrprdpﬁiatubns&or&bﬁﬂradﬁﬁi‘ striation mavEtss i0 Bedborest.aqudoas ﬁﬂnﬁfts tdneaining
sol uti on was _agdqfrpsbqadtomé 12N bwwehhtmtlvel—mbﬁtamecbnd latso.Gf gesired. btahlbz-rmamsms ahd/or
. uffer substances.

formed .. 28 For parenteral application by injectlon the carrier may be a sterile, parenterally acceptable liqmd
" e.g. pyrogen-free water or an aqueous solution of polyvinylpyrrolidone, or a parenterally acceptable oil,
e.g., arachis oil and optionally stabuhzmg agents and/or buffer substances. Dosage units of the solution
may advantageously be enclosed in ampoules, each dosage umt preferably containing from 0.1 to
10 mg of active ingredient. :
30 For administration to the bronchia, the compositions are advantageously in the form of a spray
- solution or spray suspension. The solution or suspension advantageously contains from 0. 1 to 10% by
- ‘'weight of the active ingredient. '
' The dosage at which the active ingredients are admlmstered may vary within a wide range and
will depend on various factors such as for example the individual requnrements of each patient. A -

3s - suitable oral dosage range may be from 5§ to 200 mg per day.
_ At treatment with dose aerosol, a suitable dosage unit may contam from 0.1 to 10 mg of the
- active ingredient. One or two such dosage units may be administered at each treatment. .
_ The pharmaceutical compositions containing the active ingredients may suitably be formulatedso - :
“that they provide doses within these ranges either as single dosage units or'as multiple dosage units. - -
€0 it is indicated in the test results in Table 1 below that the compounds of the present invention
" have an onset of beta-2-mediated bronchodilating effect which is slower than the onset of the broncho-
dilating effect of the reference substance terbutaline. This profile of activity will make the compounds of
the invention suitable for use not only by themselves in continuous maintenance therapy, but also in
.~ .acute therapy in combination with bronchodilating drugs which have a faster onset of effect. As
45 examples of known bronchospasmolytically active compounds which are suitable for use in
-+ . combination with the compounds of the present invention may be mentloned terbutalme, |buterol
-.orciprenaline, salbutamol, epinephrine, isoprenaline, and ephedrine. '

These compounds have the following structural formulas: \~
-80 . HO - S Lo
L HO @-fH—CHz_NH—CHS : - ' .epih;ﬁhrin-e- ' :
& _ : . OH : S
T (‘3H—CH2-—NH—CI:Hl  isoprénatine - . "
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AEE \\as filtered off. 32 0 046 144 The identity of the product was

(- f\/rmed with NMR Yield: 162.4g (89% NWR [err] ppm [err] 2.4; 5 1° 2H"
| 7.4 9H (m [err] [err] 10 3b) 4- Benzyl oxybenzoyl - chl oride A sol utlon
(

(

8 1647 g 4-benzoyl oxybenzoic acid oS Q@A@cd4#@n step a) and 8dnl of thionyN_/"
8B oride in 750 nl of tri
’, The crystalline resid
#@bm petroleumether b.p. 8

I 'oroet hyl ene was refluxed with stirring for 3

& Obt ai ned. afte‘ vaporati on- was" rec‘rystal lized
\ The ity of the S}Ei‘BQHﬁfn was_ .
firmed with NVR 15 3% NVR 8 ppnt | 522H(s) 7.6
(m [erfr] [err] 3c) 3,5- |Jpenzyl oxu nzoyl oxy) acet ophenone 25° :
a solution of 50 g of BQ5- dlhydroxy aceto henone obtained .in step b) in
m of pyridine was added 198.9 g of 4-benzyl oxybenzoyl chloride. The
ture was stirred at anbient tenperature for 18 hrs. After evaporation,

P resideR was partigj,0o9ed between nethyl ene chloride and water. The

2P Cl 2- phase was evap r%l"ed and the residue recrystallized once from I ,
hanol , and once frgm etloyl 30 acetate/ mﬁ,.hanol The identity of the

bduct was confirmedlwith Yield: 151 [g%(80% 4
15 CHa CH—CH,,—NH~C—~CH © ibuterol
?H3 i ' 2 j 3 . o
HC - C-0 OH . CH, _ Sl
- (I3H IoI . | |
20 ' 3 :
| HO_ . .
. CHg -
-25 CH-CH Z-NH-?-CHs ' terbutaline
s HO @—(‘.‘,I-'I—CHZ,--NH—(|}—CH3 S . sa.l.butal?nol-
: - OH CHy o
' @— (ltH-C':H—NH —CH3 ' ephedrine
45

The following bronchospasmolytlcally actlve compounds may also be used in combmatnon with -
the compounds of the mventlon

\-.
HO o .
CH,
o TN
H—CH ;-NH-CH CH,
' : CH
HO OH P -
“CHy o, \ _
N NN L S
(I:H-CHZ—NH-C\ S CH, - : .
OH CHZ'

21 ¢




NVR [err] ppmg 2.6 3H (s); 5.2 4H (s); 7.7 21 H(m [err] [err] 3d)
3, 5- ér—s &4- hy roxybenzoyl oxy) - acet ophenone A slurry of 143.8 g-of-
3, 5- bi s-{4- benzyl oxy- benzoyl oxy) acet ophenone obtained in step ¢).in 100 'M
of acetone was heated td& [err] and h9ob4§ehl4ed |n 't he presence-of-3-g-

Pd/ C at at nosphgric J aBln Sretbrs when tinrge uI % o
(11.31) had hgail S""""coé?rm"&"%?ﬁéﬁ%ﬁy Zliree"’&,wﬁftélvl'.ﬁh@ Sl g@"ﬁf% 4 g"e‘n

evapor ati on grdse 5.e§.,hyﬁ,w}lt. n.zed from 1 sopropyl - a cohol / petroleum.et her
The identity of lnt:lller adiod tcompasitivonéantairning agontbiniafigR of Yicainpound Of the fprndia Vi rtha_

NI MR [err]f ponyentiena d hronghospagmplytic agent sychjas me th l% P'°P°6'
144 3e) 3, 5- % ﬁéﬂ%fi‘*&ﬁ%@%% prafs, inventige Eﬁ%‘%ﬁg’mr‘g éggg B ?l"'B‘l :
3, 5- bi s- (4- hyd P s O ¥e eSO R Y Srepttb by Krdwh nethddb ston dsn 200 m  of
pyridi ne was adgaeRedlLting ardompbundeast 2iydormidtd or i de. The mixture was stirred at
[err] forze 18 hrs. The residue after evaporation was partrtroned bet ween -
[err]. The [err]-phase was washed™ith 2N HC .and 5 wat er, "and then dri-ed
over [err] The crystals obtained aft} vdboration was refluxed in Et OH,

and then filtered. The .identity of t Ngs confirmed with NVR v
Yi el d: '18:50 g NWVR [err] ppm _10 = 3H (s%_;l 7.1 21H (n').[-e-r.r-] -[e_rr]'

R

wherein R, R and R? are as defined above and wherein when R' is H the resulting hydmxy substrtuents
may be protected by a hydroxy-protecting group, and wherein R® is hydrogen or & N-protecting group.
\_ 20 wheresfter, if necessary, remaining protecting groups are replaced by hydrogen.
As examples of groups which can be used for protection of hydroxy substituents in the radrcals R?
: and R? can be mentioned ordinarily used hydroxy-protecting -groups readily replaceabie by hydrogen
such as for example alky! or acyl radicals of not more than 5 carbon atoms or mono- or brcyclrc aralkyl
groups of not more than 11 carbon atoms such as benzyl or naphthyimethyl.

25 As examples of groups which can be used for protection of the aminonitrogen atom can be
mentioned ordinarily used protecting groups such as mono- or bicyclic aralkvl groups contammg not
more than 11 carbon atoms such as benzyl and naphthylmethyl. .

B) Reacting a compound of the formula

. R .
s S L)
with a compound of the 'lormula '
. _ . |
HN, . . L
| R N
80 Vit

“R® |

s5 whereafter, if necessary, protecting groups are replaced by hydrogen, in which formulas R, R', R2 and RS .
are as defined in method A above and wherein X is halogen ora functlonally equlvalent group capable
of reacting with the amine HNRR®.

As examples of the radical X can be mentloned leavmg groups such as F Cl, Br, |, or 0SO, R?,
wherein R? is alkyl, aralky! or aryl. : . .

s0 ~ C) Reacting a compound of the formuia N

e . _ . - N

22

T




3,5 -

B| s(4- benzoyl oxybenzoyl oxy) -2- br onp- acet ophenone 25 To a

s@ut yon of & g of the acetophenone obtained in step e) in 200 ni of" VYHI.'TTT‘“".

0 xane'vvas added a solution.of 0.9 ml bromne in 30 M of dioxane. The - -
Bture was " stirred at anbient tenpelhO4é 1% 2 hrs. The crystallime 7

B8l due obt ai ned after evapor ati on v%s boil ed with ethanol. The identi ty of

t®¥ product was confirmed with AVR RPe

IS 2H (s); 7.05 21H (m. [err] [err]

'-Bis- (4 benzoyl oxybenzoyl oxy) 2N- beg

rochl or f de To a solution of 5.1.g of

" .

100. mi

, 5-bi s-

oxat’ In 80 m of dioxane, ant 5 .@
utyl am ne. The mi xture was' stirred

reafter 0.04 noles of [err] was  agled. After stivging for 2 hrs the
ture was evaporated. and the r &0due partitioned between ether and

er. The elineéaftorn ﬁ&@ce‘é&ﬁy Priote@fihg¢&Uips are replaced by hydrogen, in which formulas R.R', R? and R®

30 | | &

4

| d:*10. 1°g (99% 30" NWR- ['er r- ppm

Gl-buky am no acet ophenone e
2 br onoKet one obtained in step PS

of CH2Cl 2 was added a soI Kdn of 2.45 g.of N-benzyl-t-butylam ne

25 m of [err]. The mxture was refluxed with stimng for 18 hrs. After
por at i og with@ qogwPYdeo\BR TImWRN up in diethyl ether. The ether was
anted t
cipitate formed was filtered off and wgghed with water and diethyl -~

er. Recrystallization was perforned fHN)m et hano/ di ethyl ether. The  wi
ntity of the product was. conflrrred vmth\N{\/R Yield: 1.49 NWR [err] ppm
9H (s)® 2.9 4H (m bro;{a 7.0 26H (m er

paration Of‘{‘;’é{%f& g,fsa(gomgﬁé)gfythgrgrgmlaoxy)phenyl] 2-1- butyl anm no

anol sul pha

whi ch then 2N HCl was added witlg stirring. The crystalline -

r]- .0 046 144 Exanple 4 --

(4 benzyl oxybenzoyl. oxy) gﬂ@nyl] -2-t-but yl am no thanol sul phate

2 To a solution of 8.2.g 0 5-BHs - (4- bgmmzyl oxybenzoyl oxy) phenyl
10l was added 1.5 g of\m|
rrperature for 18 hrs,

are as defined in method A above.
D) For the preparation of compounds of the formula

\ . CH-CH JNH-R

. R_M_@_“

< wherein RS is as defined above and R’ is selected from the group consisting of H and the radical

X II

reactmg a compound of the formula

9. \
R o AN
o ° . OH . .
: CH—(;Hz—NH—R_ o X1
. HO =
. - n
' with a reactwe denvatwe of the compound of the formula
: - o . N -
- . R:—C—OH S LT : = U

.68 : , o ' N




MySO4. and eva, orat ed. The residue was dissol ved in ethanol, and sul phuri c
aci d\added unti | pH was 5.5. 10 A crystalline preci pltate was~fornmed.”
Yield: 30 g, [err]: 98.5%15 [err] 4b)

1-[ 3, 5-bi s- (4 hydr oxybenzoy! oxy)phenylb“b i)qhyl am no et hanol™ suI phate SET
A solution.of 2.8 g of -
1-[3, 5-bi s- (4mmPNPW%MWGMMM¢MmB&fiﬁladwﬂmv-@maﬁmmmlqsmfed '
obt ai-ned i n-step a) above-in 1.50. m of anol -was hydrogenated’i;n th
presence of 0.5 g of 10% Pd/C at anbi e @’"- ure and a pressure- of 34
kPa (50 psuj) for 18 hrs. The catalyst wae lered of f and the.residue -
recrystallized fromi sopropyl al cohoVvdi et hyl etﬂer The identity of the
title productwiekdatbmadsivieprotatifhg proaps avb réplddbiRby Bﬁdrageej d: 0.7 NMR 8ppm .
0.95 9H (s); 2. 7A2e*a(m)es ofze@n égef’yatwcﬂlhmmmur@@f thelfqrmypia RE—QGOH canbe(mgntioned -

~—CO—Y such as for examples an acid hellde such’ as acid

[err] .HPLC: ’° i fo
3, 5-bi s- (4-b i%’é I ' e yith form %‘i‘f’&' s
material was ara. e%%gze ﬁ}Z‘ %I@M{Sfungﬁ n&%nﬁv swv% %gi a6l emJetha?sﬁ'

gl yoxal To a phehylitoxasolieh-3Lduighogatd, 5- bi s- 4 benzyl oxybenzoyl oxy) acet ophenone
in 200 nl o di okam@nwéps bMvtproxergnobrM ¢an benentionsfl thengrewps nentioned fer that

was refl uxed ‘W‘t"g" filkering and evaporation of
the filtrate, th é)(ersﬂFedﬂrg e " ?m?"lu(%seﬁfttget Wee'L di et hyl ether 'and water.

The Ilght 65 yellow oi | obtai ned after epAlhpr atlon of the et her phase was
cryste/l i zed from nethanol. 35 . H

w _'°‘°‘@' I

- wherein R is an alkyl group containing 1—3 carbon atoms and R" is selected from the groups '
20 consustmg of H and the radical

CH-CH —NH-R T xut -

F\%’ﬁ I
5 o ' l
reacting a compound of the formula S
_ o R1%—2Z - o X
with a compound of the formula : ' :
40
. 12
R
o ?H
CH~CH,-NH-R - XV
s ' '

HO-C R
II ll .
AN

~ wherein R and R™ are as deﬁned above R' is selected from the group conslstmg of a hydroxy—
50 protectmg group and the radlcal

~.

~ Ho-¢—{ -~
li- W
_ o -
55
- 2is hydroxy or halogen such as Cl or Br; .,

~and wherein any carboxy radical —COOH present’ in compound XV is in reactlve form -

F) Reacting a compound of the formula_ .
o

. .

e

- 60 OH )

CH—CH,—NH-R

. 65




8046 144 The identity of the product- was confirmed with NIVR Yi eld 8. 2¢g.
- inono mét hyl acetal) [err] ppm e e

(s) #2.75 3H (s); 4.40° 4H (s); 4. 8 1H (sz 6.8 21H (m. [err] [err] 15->

: Exarrpl e 5 Prepar ation of _
[ 3, 5-bis Yd 9%b I oxy) phenyl ]- 2-1 - butyI am noet hanol
a dr ochl orr“étg £',[Z:!:oso ut‘% on o?&§9¥ (0.005 noles) of
%[ 3 .5 -Dbis-(4-pival oyl oxybenzoyl oxy) maeyl ] - 2- brono- . et hanol and 1. 13@"
k). 015 nol es) of t but | ami.ne in 100 of rreth Iene chI ori de was boil ed

;"*fé e m s |
325 to s{ﬁmf% ﬁéﬁgf @fmgﬁ ; ggg%agﬁ g ﬁﬁﬁ%‘%ﬂ'@%}?ﬁs.

f’g s filtere ofl sliérdofhpBiaas b it B, iehiN BB Bhdefstaod that -
' 3 dr ochl or n.cmacmaﬂ:odHRI:{E irszrhted ialsove thet stdringandterial @il be la@vBadlsubbiuted ecrpbuAd Sich

Je titl e codprictediinghe methoda ActFunhete the radm'heﬁm or opding sabst]tuéﬁlnes a hydroxy

startin

M3 ,5 B| fas B
"'I ut | on ofaanoBmgog(eﬁ 012 I es ﬁ:)gmy e]nzﬂ1sbfdar§fb€éfé}r%69ro4&tmg grdéb for the

,5' -bis- 4 ThPaHO %ﬁs ﬁ"rz 'lﬂ@} )huiowramgeft@s" hresaived irito)th2D Optick! isgfmers.

oxane an

§BH4 di ss ruwl‘ea e.
N HCL 2% sirpticatib® tlﬁH’baﬁBustrhﬁeS’ QFGH brd gogabvet 19F SrepERn@ the QMEMAR Wil B illukktBted
r xt (e vva&v snecrr" ic exbmpiesahwilleasily be nqxiersdod thew titase dpehific eempifiabtons cdntbe applieditor on

s ' evapor #feearnaPtefr seedigtagwhiphempawhy rgqrired inthe\praparation gf athen pempoundsrof forneda
fher 45 Has eln\l%'l? Cr%ﬁl?%éhe‘#le% rﬂel‘é@t ffe’ raagt[a‘ Egnfﬁvv%{l ag/gfanna%gcbzt hen evapor at ed.

dryne to yie a crystalline resi of "t he .product . was
: nf i rmed \Rotifes NNRepéfatﬁindor iBtermediistdd fépd MW\VHethed B] ppm
" Route Al: . . )
| ~ 1) benzylchioride, KGOy~ -
' : ethanol ' .
HO —<§>—cooczr-l5 : > Bzo—-@— COOH \
- 2) KOH - -
_ _ o |
. socCl
RN Bzo_Q_L-c.
trichloroethylene

- Bz c-Ci + —

. ~
(CHg)lCO
B
"~ Pd/C
Hy
= CHy),C—-C—Cl -
S ( "53\ 2
- pyridine’

e R ALt o e“’téli%”& 5%“’%%%@%&“@% "

s s R m—rﬂsomréch e S e T




1.43 18H (s); 3.70 2H (m; 5.05 1H(m; 7.82 11H (M. [err] Exarrple6

Preparation ®f 1-[3,5-bis(4-pival oyl oxybenzoyl oxy) ph
squatbAsqutronof22gof35 bis-(4-pivaloylo _
acet ophenone 65 hydrochloride in 75 ni gfofshﬂgl was hydr ogenat ed at 380°

kPa (55 psig) and [err] for 18 his in the [err] 0 046 144 presence of
0.4 g 10% Pd/ C. After filtering: offothe al9yst the filtrate was-
evaporated to dryness to give gm L_@s This oil was partitioned *
bet ween et hyl etTer—ana 10% SGaelam¢ar b e sol ™ ign. oThe et her phase was-

dried over [err] filtered and evaporated to dryney oll b,ge aler stalline
residue. The“residue was dissolved in ethanol whi hBS 88 di E,laﬁlﬁ W th ..
et hanolic sulphuric acid to pH 5.5. Aftej evapgfati-on, the.residue was
recrystal l'ized fromisopr opanU-‘Hslgtc @ #e identity of the product
was--confirmed with NVR Yield: 4gc|,HPL . : %purrty S02-: 97% 10 NWR
[err] ppm 1"’36 18H(s) 1.5- 409H(broadrr) 5. 65 H(rr) 765 11 H-

(M. CH3 O .. "0.[err] 25 ‘ﬁ

3", 5"-bis-(4-pival oyl oxyhenzobd,.py ©20¢ {;;Lbam no acet ophenone :
hydrochl oride which was used as®Xtartin eria epar ecbz.aa_bm-rggws
3',5 -Bis- (4’5p| val oyl oxybénzoyl oxy) - 2- cycl obut yl cgﬁcg)rhe.m.n.e_———e :
hydrochl oride A solution of 5.1 g ( 008 nol es)

3", 5' - bi s- (4-pi val oyl oxybenzoyl oxy 12 acet henone 30 and22 27 9

boi I e/ under 2¢ ef | ux

_ : _ “
25 = 1

C—CH —N—C(CH3)3

- CH,), C—C-0- - o
30 : (Mlgly I “ : R
_ J _ B

if in Route A1 a compound of formula | with R" =Histo be prepared the followmg route may be

(0:017 nol es) of N benzyl - cycl(%h - m of dry acetone was

used: _
35 : . '
: ﬁ SeOp
C-f.'JH3 ’
40 dioxan .
Yo
45
_ . .?\
H NC(CH )
50 2 33
\ . dloxan/CH OH
55 i <
—_ B Vel T

. csz H-C(CH3)3

65




3 stlrrlng for 18 hrs. After filtering and evaporation to dryness, the /.
SI due was sdi ssol vedin ethyl ‘ether to which then 2 N HCO was added Under”|
\r’rl Rg. \ The ether phase was separated, washed wi'th 2N HCl and . :
Blaporated - to dryness to yield 5 g 00 046-344 oun oi ly residue: This oil”
{8 dissolved in 100, n of acetone and hydrogenated in the pr esence 35 of

g 10% Pd/ C U A4bi ent tenperaturé and pressure for 1 hH=A"F"
eci pitate was forned durl ng the hydrod&hation @hich was. dissoal \le hy. .
ition of ethanol. T e cast was t hen efled off and the filtrate

porated. The (@4 icostl f room 4 E-Cegrd{'mt eri al was

t her recrystalllzed fro anol / di et hyl p=#her. The identity of - the
duct was confirnmed with NIVR Yield: &g 40.NVR [err] ppm 1.40 18H
1.4-4.3 7H (broad m; 4.65 2H (s); 7.65 1 1H (m. [err] Exanple 7 55
aratign of -[ 3, 5- bi s- (4- pi val oyl oxybenzoyl oxy)phenyl] 2- 1
thyl)-cycl obutyl am noet hanol sul phate A sol ution of

5' - bi s- (4-pival oyl oxybenzoyl oxy) - 2- o3 benzyl - 1}, -met hyl ) cycl obut yI am no
&€kt 0- phenone hydrochl oride in 100 rri of epfQol|| was hydrogenated at [err]
345 kRga (50 psig)in the pr esgomMy - a /Cfoi 18 hrs. The

al yst was then filtered off and t e f|| evap t.o 60 dryness.

crystal l'ine residue was.recrystallized from25 W(c@) er to
el d 0.3 g of a %EP nld found to be of 79. 2%pur|t HPLC anal ys1s. The
1

trate s ther vapor at -- e residue nade :
al\ine yv%}nath sonigmé:adrebonate sgﬁq'lg} l'tohen extracted with ethyl
er. The ether phase was evapor at ed nd t & reg due taken up in ethanol

| acidified with ethanol to pH 5.5. This solution was then evapor at ed,

the r S|due was dissolved in 20 Ml of warm 65 isopropanol and left to

stalli%e at ed, 03gwasfoundto be
91% - Rﬁ%g%i&tfb%?ﬁféﬁbwﬂjﬁ%%eg gs%gt"}t ﬁgtﬂggglond fracti on, 0.1 g, ,

nd to be of 94.4% purity by HPL and contained

30

(o} _ 0

NaBH4 . l _

35 C—CH2 Br ———m—mm—

45

.(CHS)SC—C-O‘@- OH - o

50

o CH—CHQBI .. -
(CH3)30-C- _._ ot
. 88 - ' i
N S Lo N -
o e O .
= )

65
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96% of the cal cuI ated S042. The ldentity of the product was.confirmed w
NI\/RKNI\/R (DVBO) [err] ppm 1.16 21H(s); 1.55 6H (n); 2. 33 (DVBO--2.-72 2%
4.9 1H (m; 7.68 11 (m [err] The - o

3 5 bi s- ('4- pi val oyl oxybenzoyl oxy) - 2- gk é,y* (1 .-methyl)-cytlobutyl am

acet ophenone 20 hydrochl ori de which was use g starting materi al was '
prepared as Roite ofierep8atics’ fobintermetiatesyused ji Btethbd iCzoy | oxyJ- 2- Nt e
-benzyl (1-nmet hyl)-cycl obutgl am acgt ophenone hydro- chl or| de A soI ut|
of 8.9 g (0.014 nol es '
3',5" -Dbis-@E4-pival oyI %ﬂ?&’bg ‘Z‘CR/ -°5Prm acgt ophenone and - 5 3 g (0. 03
mol es) of N-benzyl- 1 -nethyl-cyclobutylg < én 200 m of NeROne was

boil ed under 25 reflux for 18 hrs. After afHs¥ i n vacooT—ethyl ether

was added to the residue whereby, benzyl met hyl cycl okt @Hani ne _
hydr obroni ge preci pi t{aiggdc4 e’ filtering, the filtrate was
acidified with ethanolitc’ hyliroc i cllaci d whereby the title conpound

precipitated. The preci p|t69e was fllpered of f. and washed with water. The.
identity of the product wa conf| dﬁ/\nth NMR. - Yield: 3.0 (33% 30 NWR
[err] ppm,s. 1.30 18H (3); h 270 2H (m; 3.83 2H(t) 4.50 2H .
(m; 7.75 fGH (. é&aqiﬁl%'éx c aration of ' '
1-[3, 5-bi s-(4-car boxynet hyl banzoyToxy) ph - Z/Pe.rt butyl am no et hanol
hydro- chloride A sofurt®n of 1.5 g of CHy o
3,5 -hi 5-94 carboxymet hyl benzyl phenylg= -N-benzyl -t - butylamino- so -
acet o\ﬁenone in 50 m(Cdf), _ I?y-dr ogenated in the presénce of 0.2 g
O%Pd/Cat 345 kPa 150 p5|| an c flor 24 h. After filtering off-the = -
catal yst- the filtrate vas aporated Po dryness and the crystalline residue x
recrystal I | sadutélot)meps atpndpointermedidtes usde it Methodd Dt ben Foduct was conf| rrred "

\ém t7 &) NI\N/SR h jﬂ’ :’h s strsrﬁn:gzé u%!ﬂ Is%‘es heﬁzg %ﬁ%?g%’ﬁ ragesagi%%s* iy hzgoutes for

(CD30H) 4. 5! ,ng 'Ee err]

o R
i /
C—CH2'—N
35 o R20 S R
where R, R!, R? and R® are as defined in Method A, are novel and constltute as such a further aspect of
the invention.

Also the startln_' material used in Methods D, E and F:

w r%

o ' B S ' CH-CH,~NH-R

45 .

_ - . HO Cc-0 . o

| S o o N
} . ’ R'IZO"I o g
% o Ny OH
CH-CHZ—NH-R o
55 o . HO c-0
' I
o

60 . OoH - i c, = e
&5 ) s

28




e conpound used as starting material -was prepared as follows. 8a) _
bpar-at i onof 3, 5- bi s- (4-car boxynet hyl benzoyl oxyphenyl ) - acet ophenone A
atian of 5.7 g 3,5-di hydroxyacet ophenone and 15.0 g '

24 hours. Af {R1D ke ok BetinES prdWBusHRBndR*HR@ Rk hydrily-piokegtingadrbips,
| washed W&ﬁ‘;ﬁ@!ﬁ é'?eeim%;tgamm i?\mﬁalgpia ed over. magnesi'umsul phate, .
tered and evapeiratmibn i iestateddtyathe fallewing skamRleswas recrystal .i.zed .fr.om
panol . Yield: 9.5g. NWR [err] ppm 65 a@iﬁ&

8.30 8H 2t |3 shoid Wival emy2-EhiRpaHhiAS efhand? hydrochloride
5" - bis-( 45%32? p t&%gqﬁ&ﬂéy 2)%%;%%;%fx%?gz%£%4ﬂpbﬁlwmﬁt®WMeﬁEW-_t&utVlamino
ution of Yeefopfierdne hitRochaEoRMODO MboidhHOHeas ﬁyﬂrgger?gda) 345kPR(BO psig) dar 4 days
or of or m atnd Pldsetice of 3 olDH2Q PH/S, anddel of ey cblerid. The catal b g filred o angthe
i de.  Thecystaing wsifue ahteinadoafter gyaporation wes ecrvstalisaf] Tiom, SERNSE G ur e
ireafter it |§T(h§ - ég&f“ ?ff'ipﬁ%%ds(.’ al"i"ﬂ‘aj residue I's dissolved in ethanol

: eld: 35:3 g (33%) . . . :

m5 which th@}, I Llggog @pound gqoystallizes. Yield: 7.7 g NVR [err] ppm
0 6H (s); 4. G{pLeH¢.5%; '§“§p31 (m:; 8.35 8H (m. [err] to 8c)
parati oms of NMR & ppm;~ i ' -
~15' - bi s- (4-carbbif hyBu%h b Ao A SRERA fﬁimkk7b7eﬁ}_b)'/l(@)t‘ S%Dﬂﬂ"é'ﬁq’ noacet o-
rqnone A s'ﬁ"u.tfi--on of ‘6.0 g of the bronoketone obtained in stab b) and 3.52
f N-benzyl t-butylam ne in 100 nl of acetone was boil ed under reflux and
rring fes 18 hours. Aftgn eyaporationgof the acetone the residue is
racted with diethyl ethexd ﬁd t he—eOniy ned ether extracts is then added
HCI and a 15 |ight yeg @0 {4

fpghatoeo, This iI'i's'id‘.ﬁIated and

olved in ethanol and the’title Xmpound tgl- lizes| dpon addition
di ethyl ether. Yield: ¥ g . CH—CH,—N-C~CHy -
CHy -~ -/ : H__'CHa..
- CH,,~C—C—0— — C~0 -
0 | 2l i
5 D 2438

The 3',5'-bis-[4-pivaloyloxybenzyloxy)-2-N-benzyl-t-butylamino acetophenone hydrochloride
which was used as starting material was prepared as follows..

© . . . : .
a) 3,5-Bis-{4-pivaloyloxybenzoyloxy)-acetophenone : _ ;
To a solution of 27.4 g of 3,5-bis-(4-hydroxybenzoyloxy)acetophenone in 400 mi of pyridine was
added 25 ml of pivaloyl chloride. The mixture was stirred for 18 hrs at ambient temperature. The
residue after evaporation was dissolved in diethyl ether and washed with hydrochloric acid (pH 3). The
45 (e1th5e)r phase was dried over MgS0O, and evaporated to yield an oil which crystallized from ethanol/ligroin

The identity of the product was confirmed with NMR. T ~
Yield: 32 g {82%) ' _ : :
NMR § ppm: ' e i

1.4 18H (s); 2.6 3H (s); 7.8 11H (m). (CDCI,, TMS)

ar boxynet hyl benzoyl chl oride i n 60 80048 188 pyridine was stirred at 60C . %

3H (s): 4.05 6H (a);-7.75 3H



NVR [err] ppm 1..65 9H (s); 4.00 6H (s); 4.60 2H (m); 4.95 .2H (m; 7.

{m¢ -8.10 8 (m). 20 - [err] The followi ng exanples illustraté how
conpourids of the invention can be incorporated in pharmaceutical . .
conpositions: 25 ' 0 046 144 Exanpl e 9 .Aer 0sdl -

for inhalation 1 - 3,5-(4-givaloybogx?ggﬁgxkgéxkamgnyl]- 30 ...

ﬁl- t1- butyl am o %1;0 a sﬁfn‘:ﬁm@L%ﬁp&iﬁemphemm obtained in step a) in 800 ml of io:ﬁne wis J&ﬁe d/
g yol [err] 7, ml ine in 200 mi of dioxane. The mixture was stirred at ambient temperatu (2 tgs. Th

Frigen[err] %ﬂeﬁxm evaporation was dissolved in diethyl ether, treated aithlétfivdled)carbon,

Exanpl e 10sT&Réred, aniacdpotatdal et cont?‘ins&:zHgg|t _ _ I

1-[ 3, 5- (4- pi val Ok assjdue rwasyearysialiised ' - b am no et hanol .~ o
] ( P %e identity of the produc'tg bAN W\M ' o

hydr ochl ori de B8 oo was ‘corfirped, it starch : )
25.0 my 45 Lact Opg'ygy (s); 4.4 2H {s); 7.7 11H (m). (CDCl,, TMS) e 206
mg Cel ati ngg R : ; : 1.5 ng Tal ¢
10.0 ng 50 Magnesium stearate ' / p '

ng 250 ng 55 : ' _ _ Exampl e, 11"
Suppositories Each suppositoryCegotains: 604, ' // o
1;[3,5-(4:givaloyloxybenzoyloxﬂ)pﬂenyf ==\2- rbutyl-antggzé{hanol

hydrochl ori de

20

25

1c) 3',5'-Bis-(4-pivaloyloxybenzoyloxy)-2-N-benzyl-t-butylamino acetophenone hydrochloride
- To a solution of 73.6 g of the bromoketone obtained in step b) in 900 ml of acetone was added
- 40.8 g of N-benzyl-t-butylamine in 100 m! of acetone. The mixture was refluxed under stirring fo
30 24 hrs. The residue obtained after evaporation was dissolved in diethy! ether. The precipitated N
benzyl-t-butylamino hydrobromide was filtered off (25.1 g). To the filtrate was added 125 mi of 2N HC
in 100 mi of water. The crystalline precipitate formed was filtered off and washed with water and
diethy! ether. ’ . ‘
The identity of the product was confirmed with NMR.

35 Yield: 51.1 g (699%)
. NMR & ppm: . N
1.4 18H (s); 1.7 9H (s); 4.8 4H (m); 7.7 16H (m). (CDCl,, TMS)
‘o .
CHsﬁ e
| i .
45 . . Ha . . .
o m Oty
.. | C-H3-c - C—O-@_C—o . : o CH3 =
50 |l I . '
CH, O 0o o '
55 -Example 2 '

Preparation of 1-[3,5-bis-(4-isobutyryloxybenzoyloxy)phenyl}-2-t-butylamino ethanol hydrochloride
A solution of 100 g of 3',5'-bis-(4-isobutyryloxybenzoyloxy)-2-N-benzyl-t-butylamino
acetophenone hydrochloride in 600 mi of ethanol was hydrogenated in the presence of 3 g of 10%..
Pd/C in a Parr pressure apparatus for 24 hrs at ambient temperature and 345 kPa {50 psig). The -
6o catalyst was filtered off and the filtrate evaporated to yield a yellow oil which crystallized from iso-.
propylalcohol/diethylether. S ' o o )
This product was dissolved in 700 mi of ethanol, 1 ml of benzyl chioride plus 2 g of 20% Pd/C was
added, and the mixture was hydrogenated at 345 kPa (50 psig) and ambient temperature for another
24 hrs. The mixture was worked up in the same manner as described above. The product was
65 recrystallized from isopropylalcohol. s N



yroyl palmtate : . _ : 1.0 ng 65 -

Dosi t'ory #ase (| mhausen H) i oo radt 2000000 'my 3970
"144§Exarrpl e 12 Syrup 1-[3,5-bis- (4 pi val oyI oxybenzoyl oxy)phenyl] 5
S8ty amino ethanol hydrochloride O 046 144 0.060 .g T

l)g egl UC.Ose The identity of the title product obtained- was. confirmed -with NMR gg 8 g "3 1
corbi c_aci dyaGdeagoyrosul fite T
9 Di sodi umg@ﬁ,ﬁﬁ ' 0. 01
lange essencess 9H (s); 1.0 12H (d); 1.8 CD,COCD,; 2.45 2H (m); 2.8 2H (m); 6.15 1H {d); cs,s)%gproad)
ified col3uf1H (m). (CD,COCD, TMS) 0.015g ad 1
m Purifi®d cmtser’P‘ Exa'ﬂ'pl 35%3 I nhal ation solution 1-[3
Di s- (4-pival oyl o zoyl p‘f\enyl | - 2-butyl ami no et hanol hydrochl ori de
g Sode um pyros f| C-0 - - " 0.10g
ddi um edet at e : CIJH - <|3H3 0. 10g 36
um chl ori de : 85 g
fied water CH'CHZ_N-? 3 ad 1802 389

15 : H CH3

' HC C—O " -
_ " 20 The 3’, 5'-bls-(4-|sobutyry|oxybenzoyloxy)-2 N-bentyl-t-butylamino acetophenone hydrochionde
R~ which was used as starting matenal was prepared as follows.

2a) 3, 5—Bls-(4-lsobutyryloxybenzoyloxy}-acetophenone
To a solution of 44.8 g 3 5-b|s-(4-hydroxybenzoyloxy)acetophenone in 500 ml of pyridine was
- 25 added 28 mi of isobutyric acid chloride. The mixture was stirred at ambient temperature for 18 hrs. The
. residue after evaporation was taken up in diethyl ether/H,0. The diethyl ether phase was washed with
2N HCI and then water. The combined ether phase were dried over MgSO,, treated with actlvated
charcoal, filtered, and evaporated. The residual oil was crystallized from ethanol
The identity of the product was confirmed with NMR

0 Yield: 440 g (75%)
. NMR é p
1.15 12H (d) 2.6 3H (s); 2.8 2H {m); 7.7 11H (m). (CDCI;. TMS) -

- |H3u Il
L - C-—O

0

_ CH . |
c C—CH3

: . . H3
w
o _ _ . ll
- 2by 3.5 ’-B:s—(4-lsobutyryloxybenzoyloxy)-2-bromo-acetophenane
45 To a solution of 44 g of the acetophenone obtained in step a), dissolved in 400 ml of dioxane was
added dropwise under stirring a solution of 4.6 mi bromme in 100 mi of dioxane. The mixture was
stirred at ambient temperature for 2 hrs. .
- After evaporation, the residue was dissolved in diethy! ether and treated with activated charcoal.
The filtrate was evaporated and the residue recrystallized from ethanol.-
The identity of the product was confirmed with NMR. -
Yield: 43. 9 g (86%) .

NMR § p
1.16 12H (d) 2.8 2H (m); 4.4 2H (s); 7.75 11H (m). (CDCI-_,. TMS)




Exanpl e 14 Solution for rectal adm nistration (Recal vials) 1-[3 !
5-Bi_s-(4-pi ¥al oyl oxybenzoyl oxy) phenyl 1- 2-butylanmino ethanol. hydrochl or| d
6.0 ng 45 Sodi um pyrosulfite '

1.5 ng Disodiumedetate SR 0.
ng Sterile water ' 0046144 ad 3.0 n
Exanpl e 15 Su RE)i m.gu—ek—{l—a:bbﬂirrslo%enzaylaxy}-zw-benzyl-t-butylammo—acetaphenone ‘hydrochloride
1-[ 3} 5- bi s- (4- p| \ﬂ'a| lug;uyg | thexlyrpmbietope obtained in step b) in 500 mi CH,%\@srpgdeda
2-but yl ami no @Mufpewq_sgefr :@der reflux for 48 hrs. The resadue after evaporatlo__._wa
83.00ny 60 & 'ss°"° ol ’
yl-t-butylamine drobromid (21 g) was filtered off. The filtrate was chillé
5.0 ng 1d0.0 m%a 00 mIQJf AN GicL dds dad oRr st H%Fb‘ie itated crystals were filtered off an
- [ 3, 5- bi s- (4- piasteed oyithowatbearziodiéton wjheheny |- | - 5 : 2-butyl am no et hanol
hydr ochl ori de The identity of the product was conf'rme@wm Ny'RASCOI’ bi C acid -
1. 00 g Sodiym pyr:@ﬁgﬂﬁq.{yszw : " 0. 10,
g 10 1.35 124 td); 1.95 9H (s); 2.8 2H (m); 4.75 4H (m); 7.8 16H (m) (cnm,, T™S)
15 ' 0
- i I
) HcI: c-0 C—0
_ CHy
o/ 20 ?Ha ;
HC -~ C-0O Cc-0
[ g
) _ - CH,0
25 _ _ o :

: : .Example 3 BEEERER '
30 Preparation of 1-(3, 5-b|s-[4-benzoy!oxybenzovloxy]phenyl)—2-t—butylammo ethanol hydrochlonde
., A solution of 1.3 g of 3',5'-bis-{4-benzoyloxybenzoyloxy)-2-N-benzyi-t-butylamino acetophenone
hydrochlonde in 75 ml of ethanol was hydrogenated at 345 kPa (50 psig) for 18 hrs at ambient
temperature in the presence of 0.3 g 10% Pd/C. The catalyst was filtered off and the filtrate evaporated.
The residue crystallized from ethanol/diethyl ether and was then recrystallized from ethanol

. 35 The identity of the title product obtained was confurmed with NMR.
: Yield: 0.5 g
CCF e = 5 O% cr- found = 4.9%
NMR é p

0.85 9H (s) '1.95 DMSO-d,, 2.9 2H (m) 42 1H (m, broad); 7.4 21H (m) (DMSO-d,. TMS)_

fi °§

"0

] 6955

.88 ' ' i
The 3 '5'-bns—(4—benzoyloxybenzovloxy)-2 N-benzyl-t-butylammo acetophenone hvdrochlond
which was used as stamng material was prepared as follows.

3a) 4-Benzyloxybenzoic acid o ' '

so + A mixture of 132,56 g ethyl-4-hydroxybenzoate, 136¢g KZCO ana 110 ml,benzyl chlonde J
9800 ml of ethanol was refluxed under stlrnng for 18 hrs. The mixture was warm filtered, and the filt
evaporated. The residue was dissolved in 700 ml of water, 98 g of KOH was added, whereafter th
mixture was refluxed with stirring for 2 hrs, or until a clear solution was obtained.

The pH of the solution was adjusted to pH 1 with conc. HCI and the crystallme material forme
. 66 was filtered off.
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25

35
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0 - 0.10 g. -
jui d_gl ucese - 50:-00-g - 15 4
tol utee al cohol 10.00° g

i fied water ad 100.0 205

Exanpl e 17 Tabl ets Each ta%l%‘c‘o’ﬂ'al ns: 25
(4- Rhd/ flefiity @K MGG QW&dﬁhmléknh ﬂMh.ut yl ani no et hanol.-..- s

de vYield: 162.4 g (89%) : " -
P&Mg%_&l Tﬁlg phate (terbut aIAl o.e). 25. 0

Lact os® 204.0 ng 35
atin CH2_0 COOH 1.5 ng Talc
80 ng Magnesi um st earate 1.5

rTP Exan})l % 18 4 bl ets Each tabl et contains:

3, 5-bi 8- (8L safu %g 5 i i%%%@&wc]acld %&amed in step afafd myofmﬂpchlonde
anol - hydyg il df ¥h$ he waddefiukb BRI IMigTy 3 His. Mhélsrpstailingtregjdue Dbtained after
r] - di ol sy{dpaatien (;@ﬁi‘d&bysﬁlﬁﬁd)from petroleum ether b.p. 80—110°C. 2.0 mg 55
za starch - The identity of the product was confirmed with NMR. .0 ny o
tose 15 Yield: 165.8 9 (93%) 04.0 ny

i NMR & ppm o : _
atin 5.2 2H (8): 7.6 9H (m) (CDCl,, TMS) = 1.5 ng

._CHZ_O_@' o

3c) 3 5-Bls-(4-benzylaxybenzoyloxy}acetophenone

To 8 solution of 50 g of 3,6-dihydroxy acetophenone obtamed in step b} in 500 ml of pyndme was
added 198.9 g of 4-benzyloxybenzoyl chloride.

The mixture was stirred at ambient temperature for 18 hrs

After evaporation, the residue was partitioned between methylene chloride and water. The
CH,Cl,-phase was evaporated,-and the residue recrystallized once from methanol, and once from ethyl
acetate/methanol o

The identity of the product was confi rmed with NMR. :

Yield: 151 g {80%) . -

NMR & p L :

2.6 3H (s) 52 4H (s); 7. 7 21H (m) (CDCl,, TMS)

Ot
o

3d) 3 5-B:s—{4-hydroxybenzoyloxy}-acetophenone ' ’
"A slurry of 143.8 g of 3 5—b|s-(4-benzyloxy—benzoyloxy)acetophenone obtained in step c) in

. 1000 ml of acetone was heated to 45°C, and hydrogenated in the presence of 3 g 10% Pd/C at

atmospheric pressure for 6 hrs when the calculated amount hydrogen (11.3 1) had been consumed.
The crystalline residue. obtained after evaporation was recrystalllzed from |sopropyl-
alcohol/petroleum ether, .
The identity of the product was confirmed wuth NMR : _ _ ~
Yield: 90.5 g (92%) -
NMR §ppm: '
DMSO-d; 2.4; 2.5 3H (s); 7.5 11H (m) (DMSO-de, IMS)
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60 Tal ¢ ' 10. 0 .ng Magnesi.um stearat e 5ny 64
ey ;220.0 g 41 .0.046 144 Exanpl e 19 Tabl ets Each .tabl et---contai ns:—&
-1 M % s- (4- pi val oyl oxybenzoyl oxy) phenyl ] - ' - 62-butyla %
ethanol...hydrochl ori.de : Ry . 6.0 ng '
1-{(3,5' -diisobutyryl oxy-phenyl)-2-b® P8Ol - et hanol, hydrochloride. -
.( | b‘l-_{tSer ol) %\QIg,zf%i;iﬁggngo)‘*Ioiybenzoyloxy}-"acetophenone T T ey i
g : T fdti6n of 3,5-bis-(4-hydroxybenzoyloxy)-acetophenone obtained in-step d) in 200-ml of-
204.0 my Gebﬁfdih@ was added 10.5 miof benzoy! chioride. The mixture was stirred at 70°C for 18 hrs. The regidys

ng Tal C -~ after evaporation was partitioned between H,0/CHCI,. The CHCl,-phase was washed with angly
Magnesi umssivetar, apdthen dried over MgSO,. The crystals obtained after evaporation was reﬂug?dn gl

Exanpl e 10 Senflgedt s E i NSl
57551 5 byt Ty et h el St e
_ NMR éppm: : -
' 10 1.9 3H (s); 7.1 21H (m). (CDCl,, TMS)

. . _ | o . o .
. | F— |
. c-0 C-0
15 ' i‘ - | R
' - A P
: ' ' o - 0

3f) 3',5'-Bis-{4-benzoyloxybenzoyloxy)-2-bromo-acetophenone ' . o
25 To a solution of 9 g of the acetophenone obtained in step e) in 200 mi of warm dioxane was
" added a solution of 0.9 m! bromine in 30 ml of dioxane. The mixture was stirred at ambient
temperature for 2 hrs. The crystalline residue obtained after evaporation was boiled with ethanol.
. The identity of the product was confirmed with AMR. - ' o L
Yield: 10.1 g (99%) :
30 NMR Sppm: 3.65 2H (s); 7.05 21H (m). (CDCl,, TMS)

o .0
| [ b
: - c-0 C-0,
'35 ' - ' _
R C-0 c-0
o . @'u- @ I
o 0 o

' 5'_Bjis-{4-benzoyloxybenzo loxy)-2N-benzyl-t-butylamino acetophenone hydrochloride .
% 3Tg ;B ssoi(nion of §1x; of thg bromoketone obtained in step f) in 100 ml of CH,Cl, was added a
solution of 2.45 g of N-benzyl-t-butylamine in 25 mi of CH,Cl,. The mixture was reflux_ed with stirring
"_for 18 hrs. After evaporation, the residue was taken up in diethyl_ e_ther. The ether was decanted tg _
which then 2N HCl was added with stirring. The crystalline precipitate formed was '-{i_ltered off an :
" washed with water and diethyl ether. Recrystallization was performed from _ethanol/dleth_yl ether. -
The identity of the product was confirmed with NMR. - .- - - :
Yield: 1.4g : _ B - S

NMR dppm: o
1.8 gH (s): 2.9 4H (m, broad); 7.0 26H {m). (CDCl,, TMS)

R T T

45

&5



2- butyI am no et hanol hydrochl oride S 6.0/
b iL_/( 3',5' -¥i hydr oxyphenyl ) =2-(ii - propyl am no).--- et hanal-- sul ----- phat-e-u_-—--n s
Bici pr@nal i ne) _ . ng 35 l\/al ze ztzagch \
-2 {0] Lactose - o o . SR ' -2 g
atlrrg - 0046 144 - L 5 ng 40 Talc -

30 ny Magnesium stearate - Example 4 - - = o sk BONG o
Preparation of 1-[3 5-b|s(4—hydroxybenzoyloxy)phenyl]-z—t-butylammo ethanol sulphate

gy Exarrmaé 1 1-15 %mﬁ E‘:a sy {6 4-b?’]ﬁmm5enw V°" gﬁﬁ%ﬁ& -

= butyl amsno : d
- di hydroxy] h@ri% P Na o Wi e AT Abeing T

@: 20 g Li qtavgpogdtw; Qﬁe the residue partitioned between ether and water. The ether phase was3itied over ¢
S N80, @ed evaporated. The residue was dissolved in ethanol, and sulphuric acid added until pH was
ngl gmA?)y?:r 'rb%g anﬂme ‘precipitate was formed. _ | 0. O_fl_'-.g 0.1
50di um edeg > 985% : : ' ' ~ 0.01 g Oange
sspence ' - _ ~0.025 g Certified
sejour ' _ ' 0. 0159 Purified water

100. 0 rﬁ 42 0 046 144
OH CHy

| ]
CH-CH 2.—I:I—C—CH3
| H|

25 o)

20

4b) 1-(3,5-bis-{4-hydroxybenzoyloxylphenyl]-2-t-butylamino ethanol sulphate
30 A solution of 2.8 g of 1-{3, 5-b|s-(4-benzyloxybenzoyloxy)phenyl-z-t-butylammo ethanol sulphate
obtained in step a) above in 160 ml of methanol was hydrogenated in the presence of 0.5 g of 10%
Pd/C at ambient temperature and a pressure of 345 kPa_ (50 psig) for 18 hrs.
" The catalyst was filtered off and the residue recrystallized from lsoprOpyIalcohoI/dlethyl ether
The identity of the title product obtained was confirmed with NMR:
35 Yield: 0.7 g _
NMR S§ppm:
. 0.95 9H (s); 2.7 2H (m) 2.9 CD OD; DOH 445 485 1H (m); 6.95 11H (m). (CD OD)
HPLC: 96.5%
S0%~: 96%

45

50

D 2435

- 58

The 3 5-bns-(4—benzyloxybenzoyloxy)phenyl glyoxal which was used as startmg matenal was
Drepared as follows. RN ~ -

- .

3 5-318-(4-benzyloxybenzoyloxy}phenyl glyoxal ' c
"~ To a solution of 11.5g 3 5~bts-(4-benzyloxybenzoyloxy)acetophenone in 200 ml of dloxane was
added 2.7 g of 'Se0, in 10 ml of water. The mixture was refluxed with stirring for 18 hrs. After filtering
) “-and evaporation of the filtrate, the residue was partitioned between diethyl ether and u(ater The Iight '
' 85 yellow oil obtamed after evaporatlon of the ether phase was crystallczed from methanol. Cemdae
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Phar macol ogi cal tests A Duration of serumlevels of terbutaline after /.
adni ni strat gon of conpounds of the invention to unanaesthetized-dogs—5-

Met hod ket hod Five dogs (Beagle, [err] 13-18 kg) have been .used repeated

in the study. Each dog was used at m)ston-ggge 134/eek: Food was~wit-hhel df
the animals the night before the experinment (water ad |libitum. The test
conpound was Sol vd iGdntifyUst keI Gkaduct a8 cofiraéd dits NMA. ed wat er , - and-.del iver
into the to bawid:B2g he m)ut-h.’;} use of a syringe and -a short&: This

oral supply whMR fmq "Vﬁg"m RREY: i nse, af. 8 Mae THhe I iegk: Wager Ol [ €Ct
fromthe ceppali c1'§§i€ln 25 o‘%%q éﬁgg’b‘&gl}é@‘sm&“e@gh@f ggﬁt"ueg)c The - -

esterase i nhibitor diisopropyhl uophosph -(Iﬂ:P) was added, -the sanples -
centrifugated [err] and t-he@nb,ﬁioL@AIdm in plasma determ ned by a-
massfragment ographi ¢ anal ysi et hod. - Th rum 1 V. ~terbutaline .
i ndi cates the degree of bronchospashol ytic effect ﬁg_bﬁst conpounds bug

does not acdBunt for the intrinsic bronchospasnol et f¢ct exhibited by
the test conpounds. The amoyp\ of . the t substZnces tooOHe adm ni stered -
were sel ected so that the ItheO f."%en adm ni stered per se, - . :
corresponds to the serum | eve=& obt ai ned“erd f&und effective in patients at--
clinical use'” that is alé&vel of terbutaligfe of gat |east 2 nglm serumfor
6 to 8 hours. 185 Bis-(4-Baibfickyben -Sh-bhf)Rmind¥REHol Ryrd¥RloAde -
sel ected so tﬁg{bgf ﬂd%igfési} ﬁ%@aﬁé&?ﬁ'ﬁ but 'ﬁzbmaagﬂmmwﬂmgm;mm}
appr oxi mat el y ettiahét danidl. g 1Q.0NE Boles) of tbutglaming imfl0@mi atimethyierer chioride was boiled under
t er butal i ne 39aeflus for 1Pdus: After i ydﬁtoéfﬁm‘g%ﬁgg?&mfﬂgf’%
e;rresﬁ celdt't +' itle 'cOfpdulid as

t of test

L S E
rene . b o B Rt A O

the test ani serum levels I's the resu

th mpared Wit @H -aut ! . re
in one dog. The Poxed time Nigrval represents the interval where a
clinically efsfective serum Ee@%o of ;t=ar bgt al i ne i s obtained. Thus, the -
boxed interval. represenigy,Lde ¢ld " ugeful dyration gf the test .
compounds. 30 35 40 31-([: _ on° Brg " '

_ Ha ._

- .CH=CH,,~N—C—~CH,, : HCl
30 CH 2 CHS R

[ | HCHy

CH,—C — C-0 c-0

T - L
CHO 0 :

 The 1-[3,5'-bis-(4-pivaloyloxybenzoyloxy)phenyl]-2-bromoethanol which was used as starting
material was prepared as follows. . - _ - R o

1-[3',5'-Bis-{4-pivaloyloxybenzoyloxy)phenyl]-2-bromoethano! ' _

40 To a solution of 7.8g (0.012 moles) of 3',5'-bis-(4-pivaloyloxybenzoyloxy)-2-bromoaceto-
phenone in 200 mi of dioxane and 40 ml of water was added portionally 0.45 g (0.012. moles) of
NaBH, dissolved in 30 ml of water. After each addition pH was adjusted with 1 N HCl so that the pH of
the reacting mixture never exceeded pH 7. The mixture was stirred at ambient temperature for 1h,
whereafter the solution was evaporated to dryness and the residue taken up in diethyl ether. The _et[uer :

45 phase was washes with water, dried over MgSO, and then evaporated to dryness to yield a crystalline
residue. The identity of the product was confirmed with NMR. ' . e
Yield : 6.7 g (87%) ' ' : :
NMR (CDCl,) Sppm:

1.43 18H (s); 3.70 2H (m); 5.06 1H (m); 7.82 11H (m).

S e 1 |
CH3—C — C—0— -0 | ?H \
' 55 . LHs SR _ CH—CHzef

’ ' ' o 'Examble 6 i Y
- Preparation of 1-[3,5-bis(4-pivaonloxybenzoyloxy)phenyl-2-cyclobu‘tyl\_a;nino,e_mano-l sulphate . -
SR P A ‘solution of 2.2g of -3'.5'-bis-(4-pivaIoyloxybenzoyloxy)-z-cgclobutyl_ammo_- acetophenoné
65 hydrochloride in 75 mi of ethanol was hydrogenated at 380 kPa (55 ps_lgl -and - 45°C for 18 hrs-m__a_!!..le

.\‘ .
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50 55 60 65 43 0 046 144 [err] -0 046 144 It is seen in Table-1
2 the tedt substance of the invention gives a serumlevel -of--2-nghm-—oF
:o -f® about 16 hours. The reference substance terbutaline gives a.
rrespond| ng serum | evel for about 8 hours, which -is the durati-en-
bpbrmal |y obt a| ned at clinical use of® Jt‘&h ne. The serum | evel of _
g prbutal in gé 6F0.£§ 160 PdRCARA fitéting b& HaRRHRARIRHrath wes dvbhdistbd Rfdnnba b P
;3 bnpounds 6.1 duaOThishoil vieas pertitibnell bétwietreethyl ethienshidd o%rsodimh @spormtedol(itione The
fect of wther nreawm'p@mdylgs ﬂl&mcbann@vapgfatdglrt@nmn;s taﬂmacdsidue T

ter | ocaresigeerias dispoiveddm a@rcp gﬁg‘ sulphuri Q %8
rain D&nRY"‘i’Pﬁ%}?&é&%ﬁﬁ'&hgﬁ freY g'é')? f'\%‘ '5??’??6" E%U” Th\fe‘?ﬁf L 86 1Ryt zed
i . p. }Yé i nfusion of pentobarbital. The animal s were
tificial hPchema% porad Wi th a Braun constant vol une respiration punp

ving 70 ggni’ﬁoﬁé‘éﬁ/m n and a stroke volune of 0.75 nl/100 g body weight.

ht rat rath tio red by use of a
junction on ﬁ %? éﬁ{egl_%tga%'ﬁ aadlgrgﬁrlsgscsz"fl'ejl?j?% \%%s{lﬁﬁ‘gm pregsure -

ansducer P23BC. AgHgioncrease ingi ntratracheal 15 pressure. indicating
onchoconst rictior, \las e by i.v. injection (v. jugularis) of

stam n&. The r TPy ag Injcﬁ‘.pt ed every 10 m nutes by a
nmer-controlled p ,_fausor" iMTa i ' -

CH-CH,,—N '1/2 H,80, .
CHy 2 2%

S i o o R e R e Gl OO SE T i

CHa'.c—ilj—o '
HyO

25 "The 3 5’-b|s-(4-pwaonloxybenzoyloxy)-z-cyclobutylammo acetophenone hydrochlonde whlch .
was used as starting material was prepared as follows.

3.5 '-Bls-{4-plvaloyloxybenzoonxyI-Z-cyclobutylammo acetophenone hydrochlonde L
A solution of 5.1 g (0.008 moles) of 3’ 5'-bls-(4-pwaonloxybenzoyloxy) 2-bromo-acetophenone '
30 and 2.7 g (0.017 moles) of N-benzyl-cyclobutylamine in 100 ml of dry acetone was boiled under reflux
and stirring for 18 hrs. After filtering and evaporation to dryness, the residue was dissolved in ethyl
pther to which then 2 N HC! was added under stirring.
The ether phase was separated, washed with 2N HCI and evaporated to dryness to yield 5gofa
. red-brown oily residue. This oil was dissolved in 100 ml of acetone and hydrogenated in the presence
35 of 0.5 g 10% Pd/C at an ambient temperature and pressure for 1 h. A precipitate was formed during the
hydrogenatlon which was dissolved by addition of ethanol. The catalyst was then filtered off and the
filtrate evaporated. The residue crystallized from acetone, and this material was further recrystallized
from ethanol/diethyl ether. The identity of the product was conf' rmed with NMR
Yield: 2.2g
40 NMR (CDCI:,) Sppm:
: 1.40 18H (s); 14——43 7H (broad m) 4.65 2H (s) 7.65 11H (m).

' - H3 O .
o CHa—t%-g—O—@—!:—_O o -
: | . CHg. . | o . . -!:—CHZ_N.‘O s HCl -
so |~ - o H o .
. CHS—C—C—O .C-0
S P I(I)

. . Example 7 ’

55 Prfpharatlon of - -[3 5-bls-(4-p|vaonloxybenzoyloxy)phenyl] 2-( 1-methyl)-cyclobutylammoethanol
sulphate

A solution of 3' 5'-bls-(4-p|valoyloxybenzoyloxy)-z N-benzyl (1-methyl)cyclobutylammo -aceto-
- phenone hydrochioride in 100 ml of ethariol was hydrogenated at 50°C and 345 kPa (50 psig)-in the
..~ presence of 0.3 g 10% Pd/C for 18 hrs. The catalyst was then filtered off and the fiitrate evaporated to
60 dryness. The crystalline residue was recrystallized from 25 mi of dry ethyl ethér to yield 0.3 g of a
. compound found to be of 79.2% purity by HPLC analysis. The filtrate was thereafter evaporated to
dryness, and the residue made alkaline with sodium carbonate solution which was then extracted with
. ethyl ether. The ether phase was evaporated and the residue taken up in ethanol and acidified with
--ethanol to pH 5.5. This solution was then evaporated, and the residue was dissolved in- 20 mil of warm

65 isopropanol and Ieft to crystalhze The first crystallme fractlon isolated, 0.3 g was found 1o be of 91%

a1




abou 80% of the maxi mum contractile response [err]. The bronchospasnol yti
dr ugs- be tested were solved in-aq. dest. containing 3%glycerol_ and ,r
nebul i zea by use of a Bird Inline Nebulizer (air pressure 0.2 MPa;, a '
dropl et spectrum around 1 mcron). The,{ﬁfﬂ]@altﬁeﬁ aerosol was . 20 | ead
through the respirator and tracheal al ati on of drug was goi
on during perlp@ﬂ?b?ﬁpﬁpaﬁﬂtﬂesﬂiﬁdﬁa%ﬁbﬂ 6'1"1;9{«9{{8%8%%401%%& P8 3nd co

cal ¢l at ed f r 98%!d SheDEdl RGOSR TRE RibAthY) of Se- O,
t he |nsufflatNMR Jpgm: The ‘concent rati on of ‘the test substance-#n the

sol ved conposi ti oh!1§ RH (ShhbBS GHHmY:i 2:3% (GMSAU2.2Y 250m)i 480 BHH(mB7.88 Tithdm).: -
i ncreased trfacheal press%eb(EDBO) ME measur ed. - The -duration of the "~

broncho- 25 spasnol ytic sured at the ED5Qugose |evel by the
time after inhal ati oGHEC t-cnelo dver 80%.of the .
initial bronchocotnractile valu (e used in the
test. Test fesults 30 ©Ha The test ;

40 45 50. 0 046 144 | 3] 0
duration of br onchosBas tic g

+@st ani nal tore

Qct of Oorrpound | ®f the I nvention at

| ocal adm nistration SO dose level is about three tines.
| onger than’®he duratlo rP t he ergnce substance terbut al i ne. I_t*'i s al'so
seen t hat the ED50 for: Coﬁpound | of the invention was j

The 3 5’-b|s-(4-plvaloyloxybenzoyloxy)-z N-benzyl-(1-methyll-cyclobutylamlno acetophenone
hydrochlonde which was used as starting material was prepared as follows. .

3, '—bls-(4-plvaloyloxybenzoylaxy}-Z-N-benzyI-( I-methyll-cyclobutylammo ' acetophenone hydro-
chioride
A solution of 8.8 g (0.014 moles) of 3’ 5'-bus-(4-pwaloyloxybenzoyloxy)—Z-bromo—acetophenone
- -and 5.3 g (0.03 moles) of N-benzyl~ -methyl-cyclobutylamine in 200 ml of acetone was boiled under
25 reflux for 18 hrs. After evaporation in vacuo, ethyl ether was added to the residue whereby N-benzyl-1-
methylcyclobutylamine hydrobromide precipitated (3.1 g). After filtering, the filtrate was acidified with
ethanolic hydrochloric acid whereby the title compound precipitated. The precipitate was fi ltered off
and washed with water. The identity of the product was conﬂrmed W|th NMR s
Yield: 3.0 (33%) .
30 INMR (CDCl,, TMS) Sppm:

.1.30 18H (s); 1.70.7H (m) 2.70 2H (m); 3.83 2H (t); 4.50 2H (ml 775 16H (ml

| - CHg0 . __ o |
| 170 I :
3 _ CHa-Cl: -C-0 -0 l
i T ; Lo Her
f s -
0 CH3-(l: - Ic!:-o -@— ci—o '

. Example 8 P 7
Preparatlon of 1 [3 5-bls-(4-carboxymethylbanzoyloxy)phenyl]-z-tert butylamlno ethanol hydro-

- chloride N
" A solution of 1.5g of 3’ 5'-bts-(4-carboxymethylbenzvloxyphenyl)-Z-N-benzyl-t-butylammo—-
s0 acetophenone in 50 mi of ethanol was hydrogenated in the presence of 0.2 g 10% Pd/C at 345 kPa
{50 psi) and 50°C for 24 h. After filtering off the catalyst the filtrate was evaporated to dryness and the
- crystalline residue recrystallised from isopropanol. the identity of the product was confirmed with NMR.
Yl:nld 0.3 g. HPLC: 97. 5% Ci~ calculated 6.05%. Ci~ found: 5.7%.
NMR éppm: '
85 099H(s) 2.8 2H (m) 3.45 6H (s); 425(CD OH); 4.55 1H (m); 6.8 3H (m); 778H (m). (CD;OD)
The compound used as startmg material was prepared as follows.

. . . 83) Preparation of 3, 5-bts-{4-carboxymethylbenzoyloxyphenyl)—acetaphenone . '
e Ty A solution of 5.7 g 3,5-dihydroxyacetophenone and 16.0g p-carboxymethylbenzoylchlonde in:

® o 60 200 ml of pyridine was stirred at 60°C for 24 hours. After evaporation tlte residue ‘was dissolved in
ST . diethyl ether and washed with water. The ether phase was dried over magnesmm sulphate, filtered and‘
- gvaporated. The crystallme res»due was recrystallized from ethanol . . .
" Yield: 9.5 g. i .

"~ NMR & "
65 2 8% 3H (s): 4.05 6H (s}; 7.75 3H (ml. 8.30 8H (m). tcoc1 +TMS)




yher than ED50 for terbutaline, or [err] mol/l vs. 2.6-10-4 nol/I|. 5
was al sosnoted at the.test. that Compound |.gave an. onset-.of..effect- - f-fpfps
par @l e to that produced by terbutaline. No significant effect was not e
t he: cardi ovascul ar system from-the_i nhal ed_drugs in the concentrations™\uzr*
d. 10 C. Bronchodil ati ng effect of OtPR6 ¢ ounds of the invention per se . -
I'n Vi tr ogeh Padparablon &4 %‘-Sﬂ(awrm&hQbénﬁmdi%eiﬁ%-b%bm&pFMn& rachea

M gui nea- pi g¥o dsButidh 6534 § 6th@atietopbetionahitaivdd ity stepal irt TQOsifot chicofotnoarel 100 mii

an 15 batdf disxn s added) dicpeise m’fblmmneri bl W’:%'d Weaemreefa sfifrechfor rhoytgeat. -
trac h%ala"?t'?"f '@3@‘%1’1’{‘?’ '%)3)’“5?'?‘8 P%F?F“‘h’él")*?""ﬂr"bﬂﬁﬂ&’f%g"

@fsi on o &m?%"(?ﬂ\?fyﬂaczersecordl ng was nade by use of a transducer
FF}3 and a Cmmgspp.ql ygraph 70. Before the administration of the test .

pound t he es#dnatt(sl; #H002H ); H3% BHiMhB3%8d du). {ePAiHeTMSE h in a

céfcentration of err] nmol/I1_. _The, concentr |on t apnces
whifch proffuc ? ‘r'a@ nx & | G TP BfV’Tﬁ@hﬁf"T"&?’éﬂ’ T"ﬁéﬁgi@'ﬁﬁnf’éé?gﬂgf"f"gﬁ?fg"
way 20 recorUSUaRs bl df 63% A MeLirckbioREoRbindd 1R isab bi 4vd 31527d o NeRzyPLbuefnihem!
suflst ances ofod mieof aEethetvwasboildd unbi& réfisx aKd Stirigf forr €8 halks. BaedEvapiratios of the aédtond -
| a4t menti orebelresida¢ IStekteactedsuﬂhdl !atpﬁma'ltqtmcqmepﬁéer%m@%ilswenhdt!dclé-fﬂ HEkand a
ca ounds'-dqphhge lgw @& ol 18 isplated 289 Bigtolved in qteanplandthe e feaPPed spatel.
Tegt result AR ;3‘8"‘?’&& 7t lﬂﬂfe§ are given in Table 3 below. 30 35 40 45

165 oH {(s); 4.00. 6H (s) 4.60 2H (m): 495 2H (m); 7.50 8H (m); 8.10 8H (m).-
20 (CDCl, +CD OD+TMS) ' ' -

The followmg examples |Ilustrate how the compounds of the invention.can be mcorporated in
pharmaceutical compositions:

g ' ' ' Example 9
Aerosol for inhalation S .

1-[3,5-(4-pivaloyloxybenzoyloxy)phenyi]- -

30 _ 2-t-butylamino ethanol hydrochloride ) _ o 0.76 g .
: Mlglyol® o F 1 0.20g
Frigen® 11/12/113/114 . ad1000 g
35 Example 10 - ' '
Tablets
Each tablet contains:
%0 . 1-[3,56-(4-pivaloyloxybenzoyloxy)phenyl]- _
2-t-butylamino ethanol hydrochloride = - 6.0mg
. Maize stérch ' - | - - 25.0mg
4% Lactose . 2060mg
-Gelatin o o - o 1.6 mg
Talc - o o . - ;l0.0mg
50 : B . -
Magnesium stearate. ' _ . 1.5mg
| 260 mg
56 - o Example 11 '
Suppositories S L,
" Each supposntory contams N . . o
: .\_L‘*’f" ) o N0 L7
60 . A8, 5-(4»-p|vaonloxybenzoﬂqiv)phenyll- . -
: 2—t—butyl-ammo ethanol hydrochlorlde = . 760 mg
. Ascorbyl paimitate . : N --""='1_.\0 mg
65 Suppository base {(Imhausen H) - o - ad2.000.0mg

- ‘a9




[err] 046 144 1t is seen in Table 3 that both the test substances | a
1.1.(2(_ oduce & bronchodil ating.effect .at about [err] ol /| --that—tsS-in a--
content® ati on range about 9 tinmes higher than that concentration of the
ref erence conpound terbutaline which in this test produces normal dil ati-on™
of. the trachea. This intrinsic effectOoP46ht8fest substances | and 11 was
not bl ocked by presence of the [err] -_r_eg @ 12! ocki-ng 5 . agent::pe.opr anol.ol-
in-a concentyation of -[err]-nol/|. The bronchodil ating effect=iof: .~ -
terbutal i ne Y& on the other hand, bl ocked b){ propranolol . Th&iftrinsic -
bronchodi | at'i ng ef fieiais-wé-(4:prealdylesybenzovipyimheryll: s an advant agous peéherty

whi ch makeg them pa-putdarhine pthansihvdegshlendeor oral or | ocal administration
e.g. in aerosol form This eproperty makes t he conpounds suitab3®Oalgo for
ot her admi ni strati JPUIRYRsuch as by injection. 100 . No potentiating or
inhibiting activityggfosd Ne test substances | and 11 on the b-r,_oﬁ%ﬂ__od? l"ating
ef fectj of jerbutaline was observed. C2. Bronchospasnolytic eff'egy of the

t est conpoundsft er. Ascerbicaeldi ni stration in guinea-pigs 15 . .

Test Met hgd Mal e guj nea- pi gS...Dunki n-Hartley strain, 150--200-gP.0hkege used
in the idy. The a#ﬁdﬁ'ﬂf‘gv“\’/\%ﬁwtee starved for about 15 hours (water .ad

li bi bef.ore t hepjgshiinmédetatat i on, by a stomach tube, .of__t'efsp'_‘é‘gipﬂund or
vehicle (cbhtrols). To establish an adequate time period bet Weep,.025 g '
admi ni stration and QiangeR’PeRe® exposure, the maxi mum pl asma | evel . of . .
terbutaline produced f. hydrol ysis of the. given 20 pro-dro®dsef -
terbutal i ne was det g’f‘ﬁ-eﬁe@afobﬁhus, bl ood sanpl.es (i‘n pre-experirf Bt aII
series) werP® col | ecpgiel water gui nea- pi gs at different times éﬂt’gﬁ t He

admni stration of the test conpound and the plasma |evel of terbutaline was
determ ned by a massfragmentographic assay. A peak in the plasma:
terbutaline was noted 50-60 m nutes aftepyahipfe fgiM nistration, and this tine
was sel ect @8l \as time fay, start of histam ne’'exposure. 25 - - The histam ne
aer osol was gener at eo, by Bird inline nebulizers froma solution.containing -
0. 02% hi st ami ne - HAH3&rds-B%ivploylonbenzayloxplpbenyllot ecti ng ef f ect ‘wagp g i mated -
fromthe delay in aggusamjpgethanol hydrochloride | T _

i oo Sodium pyrosulfite . 0.10¢g
 Disodium edetate 0109

35 _ ‘Sodium chloride 0859
Purified water a‘d_jOQ.O mi

“ S ' Example 14

Solution for rectal administration (Recal vials) , |
1-[3,5-bis-(4-pivaloyloxybenzoyioxy)phenyl]-_ eom
, 2-butylamino ethanol hydrqch_loride & g
pad Sodium pyrosulfite ) ' 1.5 mg
Disodium edetate o \03 mg
0.  Sterile water - ad3.0ml

. Example 15

Sublingual tablets , o _
55 uming 1-[3,5-bis-(4—pivaonloxybenzqyloxy)phenyll-

2-butylamino_ethano| hydrochloride o 3.0 .mg

Lactose §
: . .\- l

60 Agar

Talc

65
40
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3

15
R .20

25

35

45

55

il ng these -first 3 mnutes were denqt as.p
results The test results are gi v&nggﬁ iﬂﬂl e 4 bel ow..
0046 144 [err] 0 046 144 it is.ggRple 18 Tabl e 4 that the test
pound | ‘abebpdl on nol ar basis were.about equally effective as »
E’Ct Bg Jflé.hﬁ'tex?t a'gi?ne)l'lehs a} ai nst hi st anm ne-i nduced™
= YRRV eB¥'onchospasnol ytic .e
5 OF" @f@@?ewwﬁg%%ﬂ%omounds on isolated h
parations Dl. | nastbbic@citiest on isol ated gui nea-pi'gs articles 11664 net hod -
e gui nea-pigs strain Dunkin Hartley (400-500 g) were used. After P
edi ng and r enova$odivm myosulifitt heart the awricles were di ssected.fGge from
ventri tul ar paréisoﬂ&esdgg%erged i nto carbogen aerated Krebs s { tion of
orce of the spontaneously beating prepar

$but al i ne,-in-prot
gnchospasm This
‘conpodinds.

The frequency an

Tablets

Liquid glucdse
Absolute ajcohol

Purified water

Example 1.7

: Each tablet contains:

1-[3,5-bis-(4-pivaloyloxybenzoyloxy)phenyi]-
2-butylamino ethanol hydrochioride

1 -(3',5'-dihydroxyphenyﬂ-?-t—butﬂaminoethanol
sulphate {terbutaline) .

. Maize starch

Lactose

| Gelatin

" Talc

Magnesium stearate

~ Example 18

Tablets - -

" Gelatin’

Each tablet contains:

1 -[3,5-bis4(4-piva'loyloxyb'enzyloxy)pﬁenyl]- ‘

2-t-butylamino ethanol hydrochioride

: a—(ten.)—butylam_inomethyl-4-h9dro')'(y-'m-xylene- :

a’-diolsuliphate {salbutamol)
Maiza starch

Lactose

Talc

' “.Magnesium stearate

65

81

of#si gns of anoxia in drug-treated animals. O the controls >90% showed )
gpi rat or.yadi stress w thi-n..3-ni-nut es.i-n-t-he-used -aerosol- - Drug- treateg-——sifs
iifeawi gs wi thout any signs of respiratory influence fromthe his

rotected: 30 ; T TN
.35 40 45 50 55 L

50.00g
10.00g
ad 100.0 m!

6.0mg

20mg

25.0 mg
204.0 mg
l1 .5mg
10.0 mg

1.5 mg

250.0 mg

_ 2.0mg
26.0 mg
2040mg

“. 1.5mg
- 100mg

' “‘1 .-5__mg

2500 mg

i

tamine - \¢

Lgdgé:é of t He

Hn was




recorded by a Grass transducer FTO03. In the polygraph (G ass 70) the
signal s_frdm the. isonetric transducer passed a-trigger--functi-en-fromth
drive anplifier to the tachograph to record the rate. The esterase _
inhi.bitor:eserine -was added to a concentration of [err] nol/| in the organ
bath 15 ‘before the drugs to be test@®&edBdded. The intrinsic activity
of the test. conpounds on.the heart -preﬁ%g‘gi-‘ n, that is their effect on-
heart rate gchronotropi c effect) and t effect on the force:of the heart *
beat s - ( i--no@-'ﬂb‘-?-c effect), and their possible interaction with. terbutaline
was studi ed. Test ggRsubidtscor@ins: The test results are given.in: Table 5
bel ow. 2% 30 0 046 144 [err] . 0046 144.1t.is seen in Table.5 that none
of the test conpoddg-bis-4rpiyelp '°’§’§ﬂ\%&‘§’ﬂ "(‘f“‘ronotropi’c or inotg.opigc effect.
The possi bl e pot eRBHaMRP FHErPIRIBINRG - esponse of the test compounds | and
11 on the chrono- ;t5PidiscBiyryiokPpHenill-2-badiambpl-of terbutal i ne v § al so '
i nvesti gat ed by adghang, fivdechieste conpounds | and || to 5 the_.o\r_,\'g Math in
t'he sane concentr dibitemllas terbutaline. No potentiating or inhibiting effect
on the chrohotropic or ipotropic effect of terbutaline was ob2&owed for any
of the test conpoM¥#&s¥®™nd 11. D2. ‘In vivo test an the effect of the test
conpoundgson the Dgasdk rate in dogs Test nethod Five dogs,(B@Q@P@}g [err], ‘o
13-18 kg) have been used repeatedly in the study. Each dog vvas,_ggﬁ at®nost.
once a week. FoodGewmsnw t hheld fromthe animals-the night before the

experiment (water f?lg | © 10.0mg
D ) . | _
20 o o - 1.5mg
* Magnesium stearate e
| ' 250.0 mg
Example 10
25 Tablets _ S
 Each tablet contains: o
1-[3,5-bis-(4-pivaloyloxybenzoyl_gxy)phenyl]- . .
30 - . 2-butylamino sthanol hydrochloride | 6.0 mg
. - '1-(3',5:-dihydmiypheny|)-2:(i-propylamino)— 20 rﬁg
- ethanol sulphate {orciprenaline) ) or
- | “25.0 mg
35 Maize starch -7
O Lact '202.0 mg
Lactose o
. 1.5m
. Gelatin . | | g
Talc _ : . etk
' si 1.5mg-
Magnesium stearate
' : 250 mg
‘5 1
E)_(ample 21 N
Sy toxylphenyll | .
- 1-[3.5-bis-(4-pivaloyloxybenzoyloxy)phenyll- . o
2-butylamino ethanol hydrochloride . . : -0.060 g
* 1-(3",5'—di_hydroxyphenyl)-2-(t—bqtylamino)- - 0,020 :
. ethanol sulphate (terbutaline) T _ - .. 00209
~ Liquid glucose S _ . | . 300 g
s Sucrose . - - - : _ o , - “+50.0 g
o ~ Ascorbic acid _' : . . | . 01 g
Sodiumpyrosuffite | . ot 9
Disodium edetate - o _ ) <. 0.01 g
% *- Orange essence ' . : j1)025 g
" Certified colour o ' el L0015
‘ . -, ] S
_ Purified water - - - ' ) ad 100.0™ m &
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Fg0i tun) . The test conpound was solved or suspended in 8 nl of distilled
g cr .. -and éelivered into the back of the nouth -by- 'use--o-f---~--a--=s-yff--1'—-ﬁg-e~‘aﬁd e
\r’t t#ube. This oral supply was followed by a water rinse 15 of 8 ml. The .
3- was collected fromthe cephal Iﬁc#‘%nf %n the forel egs by use of -+ ===~
5 acuat ed tubes. The esterase inhi bi [ % proopyl fl uophosphat e (DFP) was
ii@ded, the Pﬁ@u’?ﬂ%& i idsts fugated [err] and the amount of. terbutalinex=in-.

'g sma det @ Puniidn by serumaieedis ofjteeintalion aftdri adminisitatien ef camrioantis Oftthe dnvention o~
1 el of t anbnaesthétized degdi cat es the degree of bronchospasnol ytic effect—of =~
tife test. conpounds, provided 20 terbutali pee bﬁ solely responsible for the
nchosﬁaﬁ\ﬁrq ic effect. This nethod oes owever, not neasure the

Lrinsic actl iﬂlé doge (Bdalie, $ E18t— TBNGPRave Been GEb@reaémwM i8 trefstudycEatteddg was used at

bst ances st beceaswieek. Sowr was meldsf@hettra @dm@b the) atghtt before é\peelxpemem (water ad

&dr but al i ndipiturhleThectdsticampeuap ags selyed fﬂfn | B"eﬁwﬁfgﬁn gg"'g %{ o ;‘;‘-‘
1t ai ned rarkeck ?MPR:I"‘B'I"P B¥ pga Af 3syNga AP %f@"é?bec his,Pral PR was fpliow q

aff terbut al AdNaf wigda Jv%ilec?ed@ﬂhe&eéﬂém s 19 tHeQorBlediByl Use oﬂh@cuiﬁﬁ&sbeaﬂr@f
tHe test S afekaa8 B bitor diibdpeopyivaphbipbite (BRPE weebdeied. alik siowpteh adntrifbgatesld+ Bithahethe| s
qf. t er but al dmuanodsttebutalinevio alesma daterming éll'ma ?fmmnﬁPcf?N%"Fhls'ﬁ metheg Thepserum .

lidvel s obe devebef ta‘Pt"éP“edb‘FﬁaFﬁs g ‘3% ey e i est i %ﬁ' ut flogs.
% fiie 9%

wds det er miNfEEx “‘ /o é;,?f b ChiLia b QR tHe!ldvBITora.
5 m hute [ .fbhﬁ rpéo@mﬁ Sred ér alostrésabﬁdamofh s6HumQeval dblanbdir fauma lffidtiooid
Sl i ng. t.a'r&sh ‘dlisigdl uise, tasis b @velbf tebutfifet bt lea‘schufm! esim oo Ivhes. 'Bndpsﬁé
Hefar tur ae dffthd fest subssancesofitbe isvangien wpre selegted it E YT fae)s phtethutsfing ot
ik ease | rvonidiearTesnond apRIoNRtely With the serwm leyels QbtairerhapY pYmIYRIraYqn Y tesputaline per
t:e¥ but al i né®®versus the | ogarithmof the said terbutaline concentration.in
Fum Only values before and up to theessBesumi mal increase in heart rate
e useds Thi Shemesthexlitsark bivevioTabie! belayy aphre(tmgmmom ofghe sns'ulsm' pfiterbutalife| y

stF ai ght |||n§he ;mew;%fqh?h Qa'emﬁﬂehh;%ifg ? 'sé :i:gé l'fé %f éﬁzﬁ d":;[tal n atdg'ﬁ\n?
sepn from t'RENVE| BRE h'%s
ef um concetrtl'frbg’f"g iAey! rte?lmsetnes corrpo:bun s A e ope of the
s-fhe and gz he coefficient of correlation was |nvest|gat ed for the reference
systance terbutaline and for test conpound No. I.. The results are given in.
T.sle 6. 40 45 . .
- 35
o
45
50
55
X A
65

43




so 53 0 046 144 [err] 0 046 144 [err]0 0O 0 046 144 It is seen in
Tab\:ﬂ/e._.ﬁ’ t hat t he test compound !|. produces: a rel atively -nmieh-ower i-nere
in hear® rate than the reference conpound terbutaline. Coments to the
results fromthe pharnmacol ogi cal tests bt I! ar rst be-noted-that th
compounds of the-invention are hydrol ysed™l rum and body fl uids

produci ng the conpound terbutaline, which then. exerts its breanchsdii-
efféct. That- such a hydrolysis takes place: is indirect I--y'..-obvi”fous fro

reported pharmacol ogi cal fests, jwhere the qerymlevels etc. “oftetrh
consi stently have been megsured.| It is sRoyn i® test A that. Fonpoun
the invention gives a cli |gally useful sefumTevel of to
ng/mM serum or higher) ddrigng g tine pee ¢d wWhich is at |
long as the tinme period dfrEng vhich: the'rgf erénce sﬁbstan € terbut
gi ves a correspondi ng sergm® evgl (16 hok{_,rc ver sus 83hours)._
t hat Conmpound | of the inyegtgorn at | oca rdm,nr straﬁl on vil as: er osol
ED50 doses ‘gives a durati n-gcg gf f ect which} ﬂreestr mes
duration of terbutaline. 15=& {In test Gl. chod@ atin
in isolated guinea- prggx cl&ea) it is denor ed Lhat -t he
| and |Ilexert a certai n‘; tﬁ|.§15| c bronchodi ) df heft . .
bronchodil ating effect s, r§rE cantrast t& i b tthe fase
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Fgopranolol . The intrinsic bronchodilating effect of the conpounds of ‘the
vent| on i & an added. advan- -t.ageous . ‘property whi ch makes the. corpounds--of -
ERrtic#ar interest for local admnistration to the 20 lungs e.g. in :
r osol. form or. for.oral admnistration The intrinsic effect nakes the-
eprpounds suitable also for other a %t%lon forms such as by

@) ection. Tegf., % mﬂﬁtﬁﬁkﬁeﬁeét@&s&h%mmﬁm@%$ £sdrirh 041 ofd n&hﬂwhﬁﬁé
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bst conpounds ¥ The i nvention per se have no inotropic or chronotropic.
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OH-[err] 55 .and therapeutlcally acceptabl e salts thereof,
[@gr] and¥err] are as follows: Ris selected fromthe group-consisting
is seen in Table 6 that the test conpou
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D for other adm nistration fornms such as by. injection, Test C2 _
gfonstfate# the ‘bronchospasnmolytic effect of the test ‘conpounds” AR 1T
P n Wvo test in guinea-pigs.- The bronchospasnolytic activity of the t.es_t
ounds at oral administration is O 0%% Fadasi s about equal with the ,
@ vity of the reference conpound terbutaline. This indi cates that the 26 -
insic acti vitts;seufmﬂ'ﬂéezé@tthedmmmyoh@m!ﬁ“ 9'mmpf%ﬂ9@d‘l°ﬁmﬁé¥ "“94, S
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it is measur ebo sianificans effeqs avasinotagt onothe (Rwiongagvlen vsted 5 difcinhdied B’U?%I“l the.
6F  Test copoepB#ioAS P es by an in vivo test in dogs that the test
orf pound of the | ent r Pered sti nul at i ng: effect
n § he hec!;l’tc km Afﬁ?&i}%ﬁmﬁj %Sdﬁt?ﬁnge’g??nul ating effect -of
routallne 1n conc u5|on t he conpounds of - the |nvent|on are
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Ris selected fromthe group consisting of [err] [err]

sel;ect-ed frgmthe group consisting of Hand R2: R2 is selected fromthe™
[err] 20 in which forrmulas [err]
the .group.consisting of [err] wherein
al kyl" group containing 1-4 carbon atons
and .wherein R4 is selected fromthe group consisting of (a):*
H (b) an al kyl group containing 1-3 carbon atons;
ically acceptab

grdub_qpn5|st|ng of -

to claim1, and therapeu
substantially pure optic
t herapeutically acceptable
[err] wherein [err] is a
claim1, and therapeutic
and R2 is O

.
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Bronchodilating effect on isolated tracheal muscle from guine_a?pig
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erein [err] is as defined in cIa_imi. 5. A conpound according to an
i B 1¢4 wherein Ris [err] 0046 144 6. A conpound accordi gg to g
¥ and therapeutically acceptable salts thereof, of the fornula [err]
?pogfndt ﬁgC?:’)?l n? to clai g1 1, andg b@enaa ically acceptable salts
pf, of mula [err : Acorrpoun%faccordi to ¢l aj : '
| S Il : s le 31t t subst (EH o%u é”‘hn’%&wmﬁg effect at
' cal ly #de e?ﬂ_".am@b 8 %l, ,aé ?%?ﬁ%égion nag?%ufg ;mﬁ Rightl? than that concentration of
e}vﬁtaﬁdea\ivm in

h ]
N . i
[ergo. A c ?ffgﬂlgg,ﬁe c%q%@,? g@ﬁ, \A Gock BRUGRE HbrmaBliilayioracicibe tratties: This
' ereo Lntrf#ﬁicteﬁé'ct p{{: stisybefahdes 1 Bnd IAwaONg dlookkdds prasefica gf the Bcreeepter blogld
t1 h% beut i cal bgentpropricid inss @atdngatianieg B 0T, rodi/. T hebrpeshadileting efestof terbutpliop g °ﬁ'ihE

\ conpoubtierliznds bipgked by) propeanglel: and t her eut j cal |
inteinsicobronchodilati ?es?gorH Jufs iL Yand 9&%@@ ﬁéﬂytvﬁhich
bf ]’c 8]; rr;[“he a JI":E’Lgn'é." icular uit@&rf;éﬂef%ﬁor‘thg Mé#aﬁfi &8 iﬁgeffo&ﬂ f&ﬁﬁ;ﬂblﬁﬁﬁemj
%a gr 3 :ﬁa uﬁlgkg&ﬁtmy !s&?%r othen @8Mipistition fordistsack febyeipfectiann whi ch
dila R Lerr] afibidn@ating orinfibmag dcibihooiihe téet substsadse banddi ohtm hrerisodfatiggtiect of
consg ting of tdrutiline wasobsgnedsr ] is sel ected from the group consisting of H

rr err] is selected i sti
] [ Cc2. Brom:hospasmolyticfer err:Tt] gfhtﬁe I:sp é‘oomp%%'d%/'a?M MI mmil;iﬁfamm in guinea-pigs

15 . ' " Test od : :
Male guinea-&igs_, Dunkin-Hartley strain, 200 g, were used in the study. The animals were

.starved for about 15 hours (wlter ad libitum) before the administration, by a stomach tube, of test
compound or vehicle (controls). To establish an adequate time period between administration and
histamine exposure, the maximum plasma leve! of terbutaline produced from the hydrolysis of the given

20 pro-drugs of terbutaline was determined. Thus, blood samples (in pre-experimental series) were
collected from guinea-pigs ‘at different times after the administration of the test compound and the
plasma level of terbutaline was determined by a massfragmentographic assay. A peak in the plasma
terbutaline was noted 50—60 minutes after the administration, and this time was selected as time for
'start of histamine exposure. _ : :

25 The histamine aerosol was generated by Bird inline nebulizers from a solution containing 0.02%
histamine — HCI and 3% glycerole. The protecting effect was estimated from the delay in appearance
of signs of anoxia in drug-treated animals. Of the controls >80% showed respiratory distress within 3
minutes in the used aerosol. Drug-treated guinea-pigs without any signs of respiratory influence from
the histamine during these first 3 minutes were denoted as protected. . : :

3 - . : : :

: ' Test results
" The test results are given in Table 4 below.
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I n which forrrul as [err] is selected fromthe group consisting of 55 (a)
[errL/(b 60® ~wherein[err] is a straight -or branched .al'kyl- group_.. .
contai nifig 1 -4 carbon atons; and 0046 144 and wherein [err] is sel ect el
fromthe gr oup consi sting of (a) .. .H5 (h,
an al kyl group containing 1-3 carbon atorrg 039 lﬂﬂwn rret hods: 10 A)
Reducing a corrpound ‘of the fornula RO [err] wherein [err] ang- Lerrl. are
defi.ned above _and whén" [err] is Hthe resulting hydroxy substituent.s. may
20 protected by a hydroxy-protecting group, and wherein lerr],: 1S hydrogen
or a N-protecting group where- after, if necessary; r emai ni ng p ‘of ecti ng
groups are.replaced by hydrogen: B) React | ng a conpound of t he. formJI a

[err] with a conpound of the fornula R iN S
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rr] whereafter, if necessary, - protecting groups are replaced by hydrogen
1 ] W@JCh forﬁulas [err] and [err] 50 are as defined in nmethod .A-abeve-and-

th the amine; C) Reacting a conpog@gaesfisge fornula [err] with a-

e mul a 11y is seen in Table that the test compound | and |l on molar basis were abo E ly effective as
der eaf t er"e’bﬁmé‘ %ﬁ‘ ‘g o éﬁgf'ﬁﬁgﬁ? @iénc}l'@?ﬂ branehosss 63 dé‘ﬁtoThﬁ
§ich for by err] are as de I'ne
g epar at, g E%ct%ﬁmtbﬁd&n%uﬁdiemflﬁwdﬁﬂ Beatt priparatipns25 wWherein [err] . | S as
dpfi ned almién sitrd téston)isolatedsginegping afticiem t he group consisting of H and the
hdi cal [err] reacting a conpound of % la [err] with a reactive
Privative of \f& FRIBRYILLIR budiiitHdridy @_ S wehb el AR Blbcy dRdMHHovalSH! |
e as Qefihe aeartiaVauricied WeleCdidshoted frae Ry AKX VerlticQlal Birt B €libfidfyed lint RSrbogen
r hdi cal  Wheraaf Krebs sopmelsofmlé’ Phredftequencyan dg'omelpsthasnpntaegﬂusjcbehub plepatatimoyes E)
br t he prregnadest hvom GsFss 39 Em(fg'O?,fln ttp@pqlw pp] the signals from the isometric
transducer passed a trigger function from the drive amplu ier 10 the tachograph to record the rate.
The esterase inhibitor eserine was added to a concentration of 1-1072 mol/! in the organ bath
15 before the drugs to be tested were added. The intrinsic activity of the test compounds on the heart
preparation, that is their effect on heart rate (chronotropic effect) and their effect on the force of the
heart beats (inotropic effect), and their possible interaction with terbutaline was studied.

Test resuits
20 The test results are given in Table 5 below. .
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0 046 144: wheggln R is as defined in method A above, [err] is an alkyl
gr oup~cong ai ni ng 1-3 carbon atoms; and [err] is selected fr0n1the group
consi sti-ng. of H.and the radical [err] reacting a compound of the fornula 183
[err] with a conpound of the fornula [errQ Od&re#s R and [err] are as

defined above..ferr]. i's selected fromthe group consisting of a hydroxy- -
protecting group and the radical ‘ferr] Z is hydroxy or hal ogen. Such as, G
or Brj-and wherein.any carboxyl radical -COOH present in conpou.
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A cbnpound of the fornula 55 [err] wherein R [err] and [err] are as (A
ned in cwaim12.- 65 -15.<A conpound accerdi ng-t-0 cl-ai m-14 wher-ei-n- et At
_n29I 0046 144 16. A conpound of -the formula [err] wherein Ris as . \—
ed i n'.claim 12 and [err] is a hyw&*# P&gt ecting group. 17. A compound:
frding to claim 16 wherein RO is benzy A compound of the formula B
t] 25  or oftiddeen mdlahtabahqteone]ofthetautmmmtﬂl mdl's[rmcd]anacmommebriimnbpicn

fm 12, amﬁemerel n.R13 is. a r ot ect . _'
Founs scce el b B e 2 oy
maceut | i ri% 7R b Y A v e M s e b

! @Qjﬂaﬁbﬁi €l opincwipit sttyctt o terhutalib vedls pbissrved Forlahy ooptelten @binpounds 1 and II.

'SC|at|on wi th a pharmace acceptable carrier.
maceut i co4- 'HrEBATALT S __%Ebgfjcf}‘%é“fﬁ. °é{?‘$ﬁ°£'0tﬂf ﬁ'eﬂb?éeg'é q.?ﬁft form 40
A pharmaceutical -preparati on conpri gisfehetiadacti ve ingredients a first’
bonent 'Eonpr krb BepsaBeQRPYLTE— & k) halierbger (e FapembdiLinahdBudy- Eath Hoy was used at
bi nat i on mbdtionge 8 aveek Foehwpoyyishiteldcf Fhegnmlaatheombemram 4xp eft!l'!ﬂetl(watef ad

ofchos Pz‘ﬁ”’é?% g?ﬁgéiﬂoiver%\?ﬁ% e‘?rgv%&deefnf@?é oot 'mg e

icted f'fom I‘rﬁe BIb&Y Ra s EbNedtad #ratd) tHaf cepRNIO VIR ih IR forelabs w@h of WanaIEHdQWJsJ ™,

put anol ,- epdrave fitiitaediisopropylfiuophosphate (DFP) was added, the samples centrifugated (+5°) and the

3 : amount of terbutaline in plasma determined by a massfragmentographic analysis method. The serum
level of terbutaline indicates the degree of bronchospasmolytic effect of the test compounds, provided

20 terbutaline is solely. responsible for the bronchespasmolytic effect Thls method does, however, not -

. measure the intrinsic activity 6f the test compounds.

The amounts of the test substances to be admmlstered were selected so that the |eva| of -
terbutaline, when administered per se, corresponds to the serum levels obtained and found effective in
patients at clinical use, that is a level of terbutaline of at least 2 ng/mi serum for 6 to 8 hours. The doses

25 of the test substances of the invention were selected so that the serum levels of terbutaline obtained:
would correspond approxumately with the serum levels obtamed after administration of terbutalme per
se.

hint  of

The heart rate was determmed by a stethoscope (the mean of three determinations dunng a 5-
minute period) before the administration of drug and before each biood samplmg

Test result - '
The relative effect of the test compounds on the heart rate of the test animals was |I|ustrated by
plotting in a diagram the increase in heart rate measured at a certain serum concentration of terbutaline
" versus the Iogarithm of the said terbutaline concentration in serum. Only values before and up to the
35 maximal increase in heart rate were used. This method will produce a graph consisting of a substan-
tially straight line. When such a line is drawn for each test compound, it can be seen from the siope of
. the line how the heart rate is correlated to the serum concentration of the test compound. _
In this test, the slope of the line and the coefficient of correlation was mvestlgated for the
reference substance terbutaline and for test compound No. I. The results are given in Table 6.
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45 i soprenal ine, and ephedrine.
ses" 1- 14l for .

rel axatioh..of, the human uterus.
1. A process for the preparation of the
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e resul @ ng hydroxy substituents may be 63 0 046 144 pr ot ected-by 4
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‘OXY protecting group, and wherein [err] is hydrogen or apN- pr ot eCti?"l—g
ydr ogen; B) Reacti a co
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{1 wher eeste than the; refpEBnge comrpund, terbut

ein X, Will GiFst Bé ndtednthbi thel edrhpousdsof thelinvemntion are yydr in gerum and -bo
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3 1 45 \M,ydmlﬁisdé{T gﬁ,ﬁ isd'fdirf?ﬂé{ Tqr [:: %gepo gd ph ol tests, where the serum
t istént L ' '
50 to tmel*neﬁ'ﬁ b ﬁwaE " gﬂﬂ%%’fﬁ ; @é%nt elgficm.ldi&s [acdtifitaliniusetaisbtuey level P
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pSsary, . pIQh&ink (25h/Er RS of higheriogu timby thydcle paces

10. Yer > ofLhighdrieduriag e e ighein at least twi I

] and D[ Qb cﬁiﬁnga.weic}aﬂied'e*bienajsubstamttmgll’me giyes,g?orresponding serum’lg_ggmeﬁg;? '
versus 8 hours). ' . :

Test B shows that Compound | of the invention at local administration via aerosol at ED50 doses
gives a duration of effect which is three times longer than the duration of terbutaline.

15 . IntestC1 (bronqhodilating effect in vitro in isolated guinea-pig trachea) it is ‘demonstrated that
the test compounds | ahd |i exert a certain intrinsic bronchodilating effect. This bronchodilating effect s,
in contrast to what is the case with terbutaline, not inhibited by the B-receptor blocking agent
propranolol. The intrinsic bronchodilating effect of the compounds of the invention is an added advan-
tageous property which makes the compounds of particular interest for local administration to the

- 20 lungs e.g. in aerosol form, or for oral administration. The intrinsic effect makes the compounds suitable

~ _also for other administration forms such as by injection. ' IR _

Test C2 demonstrates the bronchospasmolytic effect of the test compounds | and It in in vivo test
in guinea-pigs. The bronchospasmolytic activity of the test compounds at oral administration is on
molar basis about equal with the activity of the reference compound terbutaline. This indicates that the

26 intrinsic activity of the test compounds is of practical value. :

In test D1 it is demonstrated in in vitro test that the test compounds of the invention per se have
no inotropic or chronotropic effect on isolated guinea-pig heart preparation. The esterase inhibitor is -
added to make sure that it is the intrinsic effect of the test compounds — which are esters — that is
measured, and not the effect of the hydrolysis product terbutaline.

30 Test D2 demonstrates by an in vivo test in dogs that the test compound | of the invention has a’
considerably reduced stimulating effect on the heart rate compared with the heart rate stimulating
effect of terbutaline. : . : .

In conclusion, the compounds of the ‘invention are bronchospasmolytic agents having an
exceedingly long duration of action, and a rapid onset of effect at local administration via aerosol. They

35 exhibit in addition reduced heart effects compared to the prior art compound terbutaline. They exhibit
also an intrinsic bronchospasmolytic effect. ' : | .

The long duration of activity, measured as the time period during which the serum level of the
hydrolysis product terbuiatine is at least 2 ng/mi or higher, means that the compounds of the invention
will make it possible to reduce the number of times per 24 hours that asthmatic patients have to take

40 their medication. In particular, a duration of therapeutic activity of about 16 hours will make it possible
to protect the patients effectively and with less side-effects during normal periods of sleep with one
single dose of the active substance. _ _ '
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R0 .

OH - |
' CH—.CHZ—NH-h
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and therapeutically acceptable salts thereof, in which formula R, R' and R? are as follows:
R is selected from the group consisting of —C(CH,),, T :
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[erg] is as defined above and Rs is selected fromthe grou I'sti of\

. . . consi'sting of
and“the radical [err] reacting a conpound of the forrrulga 28 J

[err] with a reactive derivative of O R&&dfd®bund of the formula in which™ >

formulas R and [err] are def [e Ve J :
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versus 8 hours).

r adi cal period during which the reference substance te aline gives
Test B shows that Compound | of the invention at local administration via aerosol at EDS0 doses
gives a duration of effect which is three times longer than the duration of terbutaline.

15 In test C1 (bronqhodilating effect in vitro in isolated guinea-pig trachea) it is demonstrated that
the test compounds | and Il exert a certain intrinsic bronchodilating effect. This bronchodilating effectis,
in contrast to what is the case with terbutaline, not inhibited by the B-receptor blocking agent
propranolol. The intrinsic bronchodilating effect of the compounds of the invention is an added advan-
tageous property which makes the compounds of particular interest for local administration to the

‘... 20 lungs e.g. in aerosol form, or for oral administration. The intrinsic effect makes the compounds suitable

¢ S also for other administration forms such as by injection.

' Test C2 demonstrates the bronchospasmolytic effect of the test compounds | and Il in in vivo test

: J in guinea-pigs. The bronchospasmolytic activity of the test compounds at oral administration is on

H molar basis about equal with the activity of the reference compound terbutaline. This indicates that the

25 intrinsic activity of the test compounds is of practical value.

In test D1 it is demonstrated in in vitro test that the test compounds of the invention per se have
no inotropic or chronotropic effect on isolated guinea-pig heart preparation. The esterase inhibitor is
added to make sure that it is the intrinsic effect of the test compounds — which are esters — that is
measured, and not the effect of the hydrolysis product terbutaline.

30 Test D2 demonstrates by an in vivo test in dogs that the test compound | of the invention has a
considerably reduced stimulating effect on the heart rate compared with the heart rate stimulating
effect of terbutaline. . .

in conclusion, the compounds of the invention are bronchospasmolytic agents having an
exceedingly long duration of action, and a rapid onset of effect at local administration via aerosol. They

35 exhibit in addition reduced heart effects compared to the prior art compound terbutaline. They exhibit
also an intrinsic bronchospasmolytic effect. '

The long duration of activity, measured as the time period during which the serum level of the
hydrolysis product terbulatine.is at least 2 ng/m! or higher, means that the compounds of the invention
will make it possible to reduce the number of times per 24 hours that asthmatic patients have to take

4 their medication. In particular, a duration of therapeutic activity of about 16 hours will make it possible
to protect the patients effectively and with less side-effects during normal periods of sleep with one
single dose of the active substance.
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1. A compound of the formula
R'O
OH
CH—CH2—NH—-R

R%0

and therapeutically acceptable salts thereof, in which formula R, R' and R? are as follows:
R is selected from the group consisting of —C{(CH;),,

~cH cH, and —C CHy

L




[err] Z is hydroxy or halogen such.as O or Br; and wherein any carbo)
_ragqpcal CCQ—| present in conpound XV-is-i-n reactive: forn 25“F)~*React
conpound of "the fornula [err] 35 with_a cor‘rPaﬂnd of the formula [er
wher ein-the carboxyl group is actrvat@oo 6 i ch fornulas” R: and R2"h
the meaning giv h is H R2 of :@a:. .
hydroxy pr ot ect E& ﬁ[ 5{38%%'#& %&Eﬂlﬂ ggr Fe%gtﬁa%)ne r-adi cals Frf =35
and wherein the conpound [err] is a reactlve car boxyl ‘entity; _"vvhereaft
if desired, the conmpound of the fornula I Lhus btainéd s di ssol ved
Its opti caI’ atr)i podes and/ or.. converteﬁsd apeutically accept ab
salt.
. 2. A process accordl ng to claim1 forg the preparation of a corrpoun :
defined in claimi1, and 45 therapeutiB&y acccept abl e salts’ thereof,
wherein [era] and [err] both are [err] whgZrgR\n |R3 is as defined in. cl:
3. ‘A process @dcording to claim1 for the eg-at i on of a corrpound s
defined in claim1, and therapeutically adssptable salts thereof vvhere
[err] is HanghdR2 is wherein R3 is as defined in claim 1.
4. A process according to claim1 for bhe prepacratlon of a corrpound as*
defined in an of cl.aims 1-3 wherein R“rs R\ " ]| 66 0.046 144 5. A’
process accor®ng to claim 1 for R%e-p @R of a corrpound and.:

t herapeutically accept abl e salts t her eof , the formul.a : o

20 in which formulas

U, B _R3 is selected from the -group consisting"o_f'
(a) C B,
® | o
® . R—C—

30 and

L ) ' II '
(c) : C C-

and wherein .
‘R is selected from the group consrstmg of

wherein RS is a stralght or branched alkyl group contammg 1—4 carbon atoms. _

35

(a) ' ~ ' _ H
(b) an alkyl group containing 1—3 carbon atoms,

2. A compound accordmg to claim 1, and therapeutrcally acceptable salts thereof in the form ofa :

- substantlally pure optical isomer. L
45 3. A compound according to claim 1, and therapeutlcally acceptable salls thereof, where:n R
. R? both are : .

wherein R’ is as defined in clalm 1. .
4, A oompound according to claim 1, and therapeutrcally acceptable salts thereof wherein R.

L _@_ i

60 ‘wherein R? is- as defined in clarm 1. .

5. A compound accordlng to any of cIalms 1—4 wherein R is —C(CH,),

55

6




O 6 A process accord| ng to claim1 for the prepar ation- of a compound, ((’
“51 gy therapeit i cally 20 acceptabl e sal ts thereof, of the f or nul-a-{-er+f 35— v
& B~ pwocess according to claim 1 for the preparation of a conpound, and
% rapeutlcally accept abl e SaltStheté% %theforrrula[err] 50 = 8~ A
®¥cess according to claim 1 for t ﬂ tion of a conpound, and ' .
er apeuti cal | ¥ sa&mpolmidcording toscidim @ #aftherseutidaly dcdptablecsaltcthérpof, of tb fGFﬂlﬁllal44

EA process according to clai-m 1 for t he preparation of a compound, and
brapeuti cal |y accept abl®zQal t's Lher . of the formula [err] 10. A

prcess according to clai | arati.on of a conpound, and -
T rapeufl cal | y acceptd Ile salts : of thha fornul gHferr] -0 046 144
{q CHg R4-0-C .| c--in Mdelchen Forneln R3
Al 5gew hit |st aus .der Ggupge best eheny “’ aFH‘CHz"NH'T'_‘CHs |
k10 [l I - |
SR | HgC~E = C-0 @ c-0 | CHy
. | . / CHy | , . | |
15 | 7.AM acqordmg to claim 1, and therapeutlcally acceptable salts thereof of the formula
N & i,
H=C --c-o@—c-o R
» | S 5 OH -
v i CHS - i . . .
_ - CH—CH ~NH=C(CHg)y
| . f“-s - |
. H-C-C-0 @ c-0.
2 L AN U
CH,O0 . °
8. A compound according to claim 1, and t_herapeutlcally acceptable salts thereof, of the formula
N : :
HO C-0 -
. cl)H
s A CH—CH,—NH-C(CHg);
HO
Il
40

8. A compound according to clalm 1, and therapeutlcally acceptable salts thereof, of the formula

435 ) e G =0 .C—O
D @"ﬁf"{ }n
: (o) . o)

10.A compound Scsording to claim 1, and therapeutically acceptable salts thereof, of the formula |

OH .
CH-CHy=NH-C(CHgly ™

'.‘_

& RIERREE
o .
I II Ii e
CH~C '~ C—O. C-0 S
80 9”3 CH-CH,—NH—CH CHé
[3 - CH2
CH_~C — C=0 c—0 o i
85 3 Il i - .
CH 0
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(b) : ' .. R6_ C— 15 worin Rs eine gerade oder
ver zwei gt e, ﬁl bi s 4 Kohl enst of fat ome ent haI tende - Al kyl grupﬁe—r—s-k e O~ 2
(Cj\/ * C31-; und worin R4 ausgevvl hit ist
der Guppe. bestehend aus 25 (a) e 2 R
einer 1 bis 3 Kohl enstof fatome ent haI teﬂwﬁlﬂl gruppe 2. Verbl ndung nac
Anspruch 1 und de thera eut i Lalts Gerooe bfthéTol
30 wesentlich rei ?e'!gh aﬁc sl @o%ﬁﬁtﬂﬁghﬁg %Fﬂ'gﬁﬁd&&ﬁggh Anspruch 1° :
deren t her apeutlsch akzept@h en Sai ze, Wbrin sowohl Rl "al§7auch R2 0 35
R3 0 -sind, worin R3 die.i gegebene Bedl eut ung: hat .- 4. :
Ver bi ndung rfach Anspruc‘FHarcune"ger St aheut i s akzept abl 8n sal ze, wori .
Rl Hist und R2 40 | 0 R30_ C
45 jst, worin R3 die in An%Pruch 1 angegeb Tﬁ% 5, c'%rbl ndung
nach ei nem der Ansproche 1 ibids 4 B eH |ndung nach
Anspruch 1, '@ind deren-t pgrapewi o “der Forfrel .60
H3C- C G . =0~0C0. - | : 60 CHO

; . . | R10_

OoH

CH—CHa".-NH—R

. _R% _ .
and therapeutlcally acceptable salts thereof in which formula R, R? and R’ are as follows:
25 R is selected from the group consnstmg of —C(CH3)3

CH - °"'2
L =CH OHp.  and
%0 o N/ . \c,_, /
: : CH2 :
R' is selected from t.he group consisting of H and R’,

R? is selected from the group consisting of
3s : o

| | | | : _ ﬁ

- | | .
' ' r%0

(b) R . .C—
~and . :

P R c—
so(c)-‘ B R*-0-C .
- in which formulas o S

R? |s selected from the group conslstlng of

55 (a) H;

(o) ' | T R—C— SN

| -!60 wherein RS.is a stralght or: branched alkyl group containing 1—4 carbon atoms. :
: and

R S | [




211 [1C 1111111 111 S11111111111 - O 046 144 7. Verhi ndung nach
uch 1, ‘Jnd deren- therapeut i sch akzept abl en Sal ze,” der—Formet=CH" 0~ S
. __itHB-W,~~~-~~'~- H 2H—Ct-|) HC- CO el BETER G

8. Verb| ndurﬂ;%ﬂ%spruch 1, und. deren
peuti sch aggg,g bI en .Sal ze, der. Fornel -0l HO. = . - TRV LSO T
OHs&4 CH CH2- NH Igctmrom the group corfdistirig of S 3U ,25 .
0. Verbi ndung nach Anspr uch 1, und deren-ther apeutlsch akzept abl en
, der F r(ﬁ)e| O~~~~~—~~ G‘B- ~~C—djO CJ O™ .
1—3 ¥ . Ver bi ndung nach Anspruch 1,
eren ther(g)p%l:% 'I(ﬁ) Igégé‘a'?'g%l en ?on “Ger For mel _
' by known methods:
10 A) Reducing a compouhd_of.the formula
_ . .R1O.
15 i Vv
r%0 ” |
wherein'R R' and R? are as defined above and when R' is H the resulting hydroky substituents may be

20 protected by a hvdroxy—protectmg group, and wherein R® is hydrogen or a N-protectlng group ‘where-
after, if necessary, remalmng protecting groups are replaced by hydrogen;

B) Reacting a compound of the formula

25 . | o R'O Ohi |
- | CH—CH,X R S
© - po
with @ compound of the formula
. R
-85 . -
HN : Vil

40 to the formation of a compound of the formula

1
RO
_ ?H ' R _

R%

" whereafter, if necessary, protecting groups are replaced by hydrogen, in which formulas R, R', Rz and R®
50 are as defined in method A above and wherem X is halogen or functlonally equwalent group capable of
reactmg with the amine; . . .

AN

C) Reactmg a compound ‘of the formula

55
IxX
~ with a compound of the formula =~ = R
o | HN/ BN v
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CH O 0 - 56 ~ ~ ~ ~ ~ ~ ~ > - "HOH - NH

. HUOH CH3-®-C-0 ot C-0" 60 CH fl=CH CH2N
CHin 3 1M1. Verbi ndung nach Ani pruch 1,* und deren therapeuftich M
akzept abl en-Sal ze, der Formel 46s CH 0 C2
-55 - .01-300 CH3 COo Qa\
OH~~~0 60 . %04% % CH CH2NH- C
C2 3t-1C G Qo(thr-forfabtidd of a compourjd ¢f|th¢ fdrinutp| | | | | 11111 Hi Il | 1] 11 1111
fT :
0 046 144 12. VerFahren zur Hers®io ung der Verbi ndungen der All geneinen
Fornel .~~ 0s RLO R2(d U CH CH2 -jR to updt deren therapeutisch
akzept abl en Sal ze, in wel cher Fornel R cHLed di e fol genden Vil
Bedeut ungen. haben: R ist ausgew hlt der (fum:{e best ehend aus -C(CHB)B
-CH - CH2 und 2% NCH2'RE0~~~~~~~~~ _

' 10

whereafter, if necessary, protecting groups are replaced by hydrogen, in which formulas R, R', R? and R®
are as defined in method A above;

D) For the preparation of compounds of the formula
15
RBo

20
| 95-0 ‘@_
| i

25 wherein RS is as defined above and R® is selected from the group consisting of H and the radical

| I

. OH
CH-CH 2NH—R

30
reacting a compound of the formula
. ) g -
35 RO oM
- I
- CH—CH,~NH-R _ xi
o HO c—-0
i
' _ 0 - o s
with a reactive derivative of the compound of the formula
R&—C~~OH' ' Xu

" . in which formulas R and R are as defined above, and R® is a hydroxy-protecting group or the radical

L 80 s o
o ._Hoc_
Y - , — .0

PR

: Whereafter.possible protecting groups are 'replaced by hydrogen:

-
E) For the preparatlon of compounds of the formula
s .. -.. o |
. .80 . p - - B
a L CH~CH,~NH-R , CoX
85 1]
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20 \ CH2/ ' \ \ / 2~~~~C Rl ist
gewahl t asd der G uppe bestehend aud H und R2; R2 ist ausgewghlt aus der
ppe bestehend aus 25 (a)

30 - _ R30 (b),

5 und (C) 0 04 H#4-C in wel chen Forneln R3

gew | hi t 'vﬁ'term|sqgﬁefﬁ5d‘ﬂp\¢et%$éﬁh@ﬁ‘°%% afkf¥)group containing 1—15 carbon atoins, and R
: H; i€ SeléktddDffom the group consisting of H and the radical 50 worin RS
#e gerade oder verzweigte, 1 bis 4 Kohle of f at one ent haI tende
yl gruppg ist, und; (C)~~~~~~~~~gt0:G %5 c-
£t und worin R4 ausgewahlt i st aus der [|&G st ehend aus wo (a)

b) einer 1 bis 3 Kohl enstoffatome enphal tenden Al kyi gruppe;
teI S. bekar}ggcg;;g B/%B%Sbunﬁ%f th% for7m1ulaC 11111111111111111

10 o
RY—Z _ : XV
with a compound of the formula
. 12
15 : R
o] ' ?H
N CH—CH2—NH'—R XV
2 HO—C—@-C—O | S
— I I o |
f wherein R and R'™ are as defined above, R'? is selected from the group consisting of a hydroxy-
1 25 protecting group and the radical
‘ | HO~C ;

Z is hydroxy or halogen such as CI or Br and wherem any carboxyl radical —COOH present in
compound XV is in reactive form;

30

: T"i F) Reactlng 8 compound -of the formuia

B s
A ! 13
| R -
] O.. OH
3 i CH—-CH,~NH-R ' XVI
. ‘o - ~ ‘: . . s
3 : . . 8 Y
with & compound of the formula o _ N
o ST . R—OH o | xvil
wherem the carboxyl group is athated in which formulas R and R? have the meaning given prevuously
‘3 "~ and wherein R*? is H, R2or a hydroxy-protecting group, provided that at least one radical R*3 is H, and
"f wherein the compound . R2—O0H is a reactive carboxyl entity; whereafter, if desired, the compound of
= 50  the formula | thus obtained is dlssolved 1nto its optlcal antlpodes and/or converted toa therapeutically
g acceptable salt.
g 13. A process aceordlng to claim 12 charactenzed in that a compound accordmg to any of claims
) 2—11 is prepared. e
55 14, A cbmpound of the formula :
, N R 0 o | /R.
| _ C~CH,~N_ - - -.
L &0 ; ‘\ . . \ ~
: o \‘-. .. c -Rs
r% _ \
' w_herem R RY, Rz and R® are as defined in claim 12.
65 . 15 A oompound according to claim 14 wherein R® is benzyl

61
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. 0046 144 ' f A) Reduzi erung

ei ner Ver bi nglung der aligemeinen Fornel RO 5 31 %;
1 CGCHZ R R20 0 1 10 worin R, R und R2 di e oben angegebenen

Bedeut ungen haben und worin, wenn AR Hist, die resultierenden _
Hydr oxy- Substituenten durch ei ne Hydroxy@ Q4@(1A% uppe geschujtzt sein
konnen, und wori n,B64\M¥ss&inateile AR €1 Ne N Schut zgruppe ist, wonach
Gegebenenfal | s verbl ei bende Schut z- gr-'buppen durch Wasserstoff ersetzt
werden; 16 B) Unset zung ei ner Ver bi nd&r@, der , gemrei neh Fornmel R 0 20
CHWH -CH X. V 20 ~~~~~~~~~~~~ 2Vl R20 nit yyery Ver bi.ndung der Fornel. 25 /
HN 30 5 CH—GRG—NH-R

Vil zur Bildung einer Verbi'ndun r i nen Formel 351 R-.0~~~~ > CH
/ 36 s \ >-HEY == _ ' :
Vill 0 40 oo \ R6

' wonech not’®endi genfal | s SchutzgrupBen durch. Wasserst of f ersetzt werden,
in wel chen For mbpminfR isRis definedrid claiimli1@ and RS tisch andloiyprivedting drup angegebenen
Bedeut ungen haben \gnﬁ wm%wﬁggémclemﬂs wherein R® is benzyl. '

18. A compound of the _

mula

15 R120 .
OH

CH—CH,~NH-R

HO c-0

I
0

2507 of the formula

HO
OH

CH—CH,~NH-R

r'%

wherein R and R'? are as defined in claim 12, and wherein R'? is a hydroxy-protecting group.

as 19. A compound according to claim 18 wherein R'? and R'3 are benzyl.

20. A pharmaceutical preparation comprising as active ingredient an effective amount of a
compound according to any of ctlauses 1—11,-optionally in association with a pharmaceutically
acceptable carrier. - T~ . _ K _

21. A pharmaceutical preparation .according to claim 20 in dosage unit form.

40 22. A pharmaceutical preparation comprising as active ingredients a first component comprising
a compound according to any of claims 1—11 in combination with a second component comprising a
conventionally used bronchospasmolytic agent having rapid onset of action.. -

- 23. A pharmaceutical preparation according to claim 22 wherein the said second component is
selected from the group consisting of terbutaline, ibuterol, orciprenaline, salbutamol, epinephrine,
.48 isoprenaline, and ephedrine. L
- 24. A compound according to any of clauses 1—11 for use in producing bronchodilation in
.. animals including man. _ _ _
T 25. A compound according to any of claims™1—11 for use in producing relaxation of the human
.. uterus. ) IR .
‘Claims for the Contracting State: AT
“1. A process for the preparation of the compounds of the formula

LA . Aol
' o OH

CH—C'Hz’-NH—R

m o .'j'.\_‘ , ,.R20 4

" . and therapeutically acceptable salts thereof, in which formula R R' and R? are as follows:
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Formel N

thetzt werden, in welchen Foemgln R R, R2 un
El hode A aﬁgegebenen Bede unge}\haben . D Z Her st Mng von

e zum Reagi eren mt dem Anin ge'ei gnete, funktionell aquival ente. G uppe
; 45 C),Umsetzung ei ner Verbin"dung der aligeneinen Formel RO *0 50

| X- R20 mt* ei ner Verbl ndung
M . HN 60
1 ~1f1j Bull P19%¢11%%10) 111, 0 046 144 zur

dung ei ner \Fgar.bbamraﬁ&hiaam&onas&g &-cm\n;,)aC,H

10 wonach notwendi genfalls Schutzgruppgﬁadurch Wasser st of f
orstehend in

der aligene~ten For ngfHzls and -
CH-CHZNH—R\ v \ ,,_/

CoO . “CHy 0 worin Rs die ob| ge Bedeut ung hat und

ausgewahi® ist aus der G uppe bestehend aus H und dem

R! is selected from the group consisting of H and R%
R? is selected from the group consnsﬁmg of

- | - | ﬁ
(a) ' - R%-@-c-

R0

- . . . . ’ | ) . .. ) 0
_ L Dn |
(b) - , C—

25 and
7 i
(c) R R4-0-C — C—
s0 in which formulas Co
R? is selected from the group consisting of \
@ W
35 -
. (b) : . R&—C—

© wr:jerem Réis a stracght or branched alkyl group contanmng 1-—4 carbon atoms;
an .

and wherein ' R
R* is selected from the group consmmg of :

@ - o : ) H

(b) an alkyl group cbntaining 1—3 carbon -at.o'ms: _

by known hethods BT -"\,'" — - S S _ ‘\-_
A) Reducmg a compound of the formula .. A LRt e T LR

RO

.Rzo ' . . '. .- | N . o N .l

wherein R, R and R? are as defined above and when R is H the rgsulting hydroxy éul;étif'yeﬁt's,-may be
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25 Radikal R5-CGO - C 30 Unsetzung ei ner Verbi ndung der :
al i genmei nen Formel '‘R90 35 - @) ’,‘»3 3"

CHe CH2. NH- R xi 11 xo » :
~~~~~~=~HO e - -0 VX 0 mt, einemreakt] rivat der Verbindung der
al | genei nen Fornel 0 45 R5--o0H, a5 618”1943 -XH in wel chen

Formel h R und jRRedéEnyod hyirdky-BrRAGA rO6s) ahdWhéreir W isHd@iértor a N-protecting group where-
Hydr oxy TSchut zget) ffpeceday, rdmsining grdteiting §dups are lriépldc@ by Bydrogest , wonach
allfallige Schutzgruppen durch Wasserstoff ersetzt werden; ss E) Zur
Herstel | ung vdh Peesting AeApRYdRethefamgWRei nen Formel OH sO -
CHCH-NH+RS® X1l -5 3-0 0

65~~~~~ e 3| 1ii 11111111 11iR'O 0 046444 .

- worin R die vorstehend in Methode A etlene Bedeut ung hat, R10 eine 1

bi s 3 Kohl enst of f at one Vi
10 .
rR%
with a compound of the formuia
15
Sl
) 20 - o Re
— - : .
to the formation of a compound of the formula
1 .
. RO .
o M"\ OH R
CH—CH,~N - v
. : 6 .
R
20 R20
. N _
whereafter, if necessary, protecting groups are replaced by hydrogen, in which fprmulas RR', R2and R® .
are as defined in method A above and wherein X is halogen or functionally equivalent group capable of
reacting with the amine; .
as .
- C) Reacting a compound of the formula-
“ ' X
/ s -
. _.'-. L - . ) . . \
45  with a compound of the formula .
B - - . . ‘ R ] B . . , - ) -
. HN}{ o .. N AR it
50 AN
RS
"to the formation of a compo'u‘nd'pf the formula ~ '
55 : o g - ) o
o - " Rlo g e

R% _

whefeafter,_ if necessary, protecting groups are replaced by hydrogen, in which formulas R, R';R2 and R®
- 65 are as defined in method A above; S . S el e

d I




:j'!":'J‘uaItende Al kyl gruppe ist und R ausgewl hit !'st aus der G uppe bestehend
] H und dem Radi kal a, R1OX. Co~~~~ C- 0 0 ‘j,

g zung ei ner Ver bi ndung der al i genei nen For nel
R -Z AY A mt einer
i ndung der aligenei nen For nel RlZ-(? 046 M zo *H O CH CH NHR -

WV PO D) For the preparation of don £ $Pthe formula 0 0% 0 worin R und R
¢} obi gen Bedeut ungen haben, R12 ausgewghit |st aus der G'uppe bestehend
ei ner 25 Hydroxy Schutzgr uppe undR®em Radl HO-C3C; ' .30

§ Z Hydroxy oder Hal ogen, we od&}l bedeut et; und worin

cH QECRI i n reaktiver Form:

iegt; F) Unmsetzung ei ner " Ver dung Al l gem§| nen Fornel 35 X
{130 CH CH2- NH-R o) XV R 130 mt einer
2 bi ndung ,ger al f genei nen (i:or - '
b~ ~ ~ ~ ~ ~ ~~~~~~Mowor| n d| eoCarboxyI gruppe aktiviert ist, in

i khen Forneln R und R2 die fruh ebenen Bedeut un haben d_.
Sl n Rus H esrely Hios pp deted ke g BF %eiecfegtfmwr 9'?!‘8r°°ﬂfﬁ‘§'68t?§p' 3 raciel
unf ndest ein Radikal R 3 H !st., un vvobe| e Ver bi ndung R2-OH ei ne
zakt i ve Carboxyl hfnktion ist; so g enf alls die so erhaltene’
+bi ndung der Fornel | in i hre optls hen |p den auf get rennt und/ oder in
t herapeuti sch akzeptables Salz u vvandelt Wrd., -
reactmg a compound of the formula

D . : . r%

OH

CH—CH,—NH-R X
26 - :

HO Cc-0" "

|
e

3.0 with a reactive derivative of the compound of the formula

(o}

. RS c" —OH Xn

35 - . . :
in which formulas R and RS -are as defined above, and R? is a hydroxy-protecting group or the radical

) 0

E 3~§vheréaﬂer possible protecting groups are replaced by hydrogen;
: ‘ 5 "€) For the preparation of compounds of the formula
: ' BT -
R 0
OH

_ @ CH=CH,—NH-R ' X1 _
had i : . N . : . ) . .

-

“wherein Ris as deﬂned in method A above, R10{s: an alkyl:group containing 1——3 carbon atoms, and R“' =
is selected from the group consustmg of H-and the -radical _

~
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13 Ver f.ahren nach Anspruch 12, dadurch gekennzei chnet, daB eine Verbi ndung
ch ei nemger AnsprOche 2 bis 11 hergestel It w rd. ' j/S

4. ¢/er bi ndung der ail genei nern Fornel - o E ;
* - RI10 "AO /R : " 60.:So
w C7rC2-N R20 66 worin R .Rl %4&a4ﬁl die in Anspruch 12 :
angegebenen Bede ot un E}-the forkdh | 11111v -1 1lr1i11i1 0t - - Vg ._
0 046 144 15. '\%cr'f)‘?n Ig't?’rch Anépruch 14, worin RI Benzyl ist h
1. Ver bi. ndung der ail gerrenel n Fe:W R—Z Xiv-
> ~~0H RIO~~ ~ 2NH- A t ' H~~~~~~ 0 0
C0$ 20 s with a compound of the formula S CHC8 -NH O

worln R die in An spruch 12 angegebene I?egeutung hot und eine

Hydr oxvenSchut gruppe ist. 17. Verbi ndung nat ni @¥ruch 16, worin R9 Benzyl
I'st. 50 akz18. Verbani oung. der aakgenel n r chl-Elﬁ] RO—l 20 1-1U2-NH-R
25 I der der m zl genrernen Form de k- XV

c-0
Il ll

% wherein R and R™ are as defmed above, R is selected from the group consisting of a hydroxy- '
protecting group and the radical

. N '
- S HO—C—<: }— -
N 20 A i N
. ' (o} o

Z is hydroxy or halogen such as Cl or Br and wherein any carboxyl radical —COOH present in
compound XV is in reactive form; .

25

F) Reacting a compound of the formula- ™.,
. 13l
R0 o |
30 | CH—CH,~NH-R v
_ R1%
as Wwith a compound of the_formula .
R2—OH Xvil

whereln the carboxyl group is activated, in which formulas R and R? have the meaning given prev:ously .
40 and wherein R?isH,R?ora hvdroxy-protectmg group, provided that at least one radical R*¥ is H, and
wherein the compound R?>—OH is a reactive carboxyl entity; whereafter, if desired, the compound of
the formula | thus obtained is dissolved into its optical antipodes and/or converted to a therapeutically
acceptable salt.
: . 2. A process according to claim 1 for the preparation of a compound as def’ ned in claim' 1, and
' 45 therapeuﬂcally acceptable salts thereof, wherein R‘ and R2 both are

wherein R® is as defined in claim 1.

3. A process according to claim 1 for the preparatlon ofa compound as def‘ ned in claim-1, and
therapeutlcally acceptable salts thereof, wherem R' isH and R?is - .

c'l

._‘\.\

.

. R_SO

wherein R-" is as defi ned in claim 1.
60 4. A process according to claim 1 for the preparatwn of a compound as defined in any of claims

1—3 wherein R i5- —-C(CH,),

. SN
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.t : '
&09 CHCH2-NH-R1H.. -: .5worin R und R12 die in Anspruch

ng@gebenen Bedeut ungen haben und R13 ieHdoy Schutzgruppe ist.
yrx 19. V.rbindung finach Anspruc, 18. worin R12 und R 3 Benzyl
20. Pharmazeuti sche Priparati on 010862184t i ves | ngr edi ens ei ne

sane Men ge &, D proddst acco%?nd) td Quﬂg 1R bheChrafftitioH St o Bstifolihd; d lhgép%u{!c]ﬂﬂv
benenf al beeptdsia AR hdtkdf, & thé fom

armzui ¢ akzept abl en Triger, urnfal

é c -21. Pharmazeutische Priparation nach Ansprc  0i oienetfr 22.

mazeutg sche Priparation' die als aktives Ingrediens eine erste
inponente urnfassend: $ CHz0-
Arzsrrrche 1 bW1 1 IJP Kdnbll n t|
assendg emm Cblich NG
rasch,gi nset zender W r gy g urn a~t.
Ani spruch 22, worini gi zvverte Ko
st aus der G uppe best

d a er t
Sa1 put anol ki nehr | SOPHg gYe :: . CH,
pEal pn rn |nt 24. Ver bi ndung nach.

m der ﬁnrsprrrche 1 | . ur Verwendung be! der Bew rkung von

i ner zwei ten KqQnponente 46

br oncggspasnol gﬁésches Mttel
Ner fazeuti sche” Pri par ation

= Gl Srmdi-C—Piny

| bui t erol pran

~=Si r1§ Ver bi ndung | nach- ei nem der
e

elfse’v

B@ chodilatation in Tieren, e| nschf ieflich des Menschen. 25. Verbindung

25

35

45

55

65

el nemrm der Anspr~che "l bis I11 zur Verwendi ng bei der Bew rkung.

ler- Rela ik nt fﬂl’éf‘?,r§’eF’5‘5t"FﬁhP§)ﬁt"8ﬁ8‘|ﬁ’FﬁcH§’ therapeugieally
b ngssthat™® %E’% sa\fe %?%Ergﬁ stel lung der Verbi ndungen der
errer nen Fornel *0~~~z=~= RO~O CHCGH CH2...H. 65 '

3 1 NT 1:10 Hl I 111111 LN
H-C — C-0 -0
| OH | |

CH—CH 2——NH—C( CH:‘,‘)3

CHS 0

7. A process accordmg to claim 1 for the preparation of a compound and therapeutically

acceptable salts thereof of the formula

" . II
i ) IoH
CH~CH,~NH-C(CH, )3
HO c-0
1]
0

8. A process accordmg to clarm 1 for the preparatron of a compound and therapeutlcally
acceptable salts thereof, of the formula :

- CH—CH,~NH-C(CHj), -

N~
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0 046 144 und deren therapeutisch akzeptablen Sal ze, in welcher Fornel R
Rlixund R2 dk e fol genden Bedeutungen haben: R i st ausgewfl ‘hl't aus der G upde ’)/l
best eend aus -C(CB) 3, 5 : - XCH~~ ~ . ~~~2\
CH CH2\ -CH CH2 - und. -C ' CH2 tO

\\ CH(/\ CH Rl ist ausgewAhlt aus der @Q%e'l%stehend aus H und R2; R2

i st ausgewghit aug Kjﬁfocgs URBSHIRG $6 QRENA Rr Shel greﬁgr)mon of a cgeﬁou(rg,) and therapeutically

R . E‘cce&aﬂ@ salts thereof of the formula

" 25 und ' (0

R 30. in welghen For el n Fﬁ"lq?‘lsge ,st aus der Gruppe bestehend aus 35
(a) CH,~C — C-0 ckpy 0 (b)

R5-C-, u worin Rs 2ihe gera dor v
Kohl enst of f at one ent hal t erfdts Al kyl gruppe i ¢

.10 _ ' CH3 _
' CH3—C c-0 c—0
(l: || _ : (I)'
Hy0

- . . _ o SR
, 10 A process acoordmg to' claim 1 for the preparatibn of a compound, and therapeutically
_ acceptable salts thereof, of the formula :

" 20 9“3‘ (,: " |
| | | | H_ o

C
SN

_ . CH . CH-CHZ—NH- \ CH,

s . T 3 - CH2/
| CH3—('J - ﬁ-o - Iclb -
: CH, 0 o ' S
30
Patentanspruche far die Vertragsstaaten BE CH DE FR GB IT Li Lu NL SE
1. Verbmdung der allgemeinen Formel

35 i ' - .

_ . 'R (o) . : :

o . L @ . CH—CH2-NH-R.

" | : -R20 | -

RO e Tl

o 't:ng deren therapeutlsch akzeptablen Salze, in welcher Formel R, R? und Rz die folgenden Bedeutungen
4 aben:

R ist ausgewdhit aus der Gruppe bestehend aus —-C(CHa),.
| 2 - a2
g0 7. - ' \ / \ /

R' ist ausgewéhlt aus der Gruppe bestehend aud H und R’

85 - R? ist ausgewshlit aus: der Gruppe bestehend aus . ; - .
(a) | _ R .Rao .g_ - I,
" RO

(b)

. . | ) C— S . ._\ .
“ 65 und .- o \




§ ’jd worin R4 ausgewi hlt ist aus der G uppe bestehend aus bt einer'l bis 3
Xdhl erj st of.f at ome ent hal t enden Al kyl gruppe;' 50 mittels bekannter
r.fa ren: "'A) Reduzi erung ei ner Verbi ndung der aligeneinen Formel RO~~~ ,,
A ' > X ooa&148 =+ 20000, mmm—= :
: Rwrin R R und ??Zodbe o%en angegebenen Bedeutungen
fgben und worin, wenn RI Hist, diee regultierenglen Hydroxy-substituenten
_';_t:i rch eine droxy Schutzgruppe geschltut Kdbnnen, und wori-n Re
Wsser stof f (Oder. ei ne N- Schut zgr uprfb —@tﬁcgegebenenf alls

/qr bi el bewde Schutz- 85-gruppen durch V\ass of f ‘ersetzt werden; 76

11 1111 felvdkdidnbh Fonhelrd 11 0 046 144 * B) Unmset zung ei ner
rbi ndung der Rilauggswéhihishawodendrunre bestehend ags 4. CH CH2X
/If R20 * O m,f einer Verbindung der Formel. R HN . 1r - s5
“NRs 10 VIl zur Bildung ei ner
Vdr bi ndung der aIIgerrm ner 1For mel 20 o _ - RO\ Z V C]—|

o .
(b) - R,

15 worin R® eine gerade oder verzwe:gte 1 bis 4 Kohlenstoffatome enthaltende Alkvlgruppe lst L.t
und . ’
. . .0 )

. - | .

20 (c) . : : C- ,;
und worin

R4 ausgewéhlt ist aus der Gruppe bestehend aus
25 : _ .
.(a) : g-l

{b) einer 1 bls 3 Kohlenstoffatome enthaltenden Alkylgru
2. Verbmdung nach Anspruch 1 und deren therapeutlsch akzeptablen Salze, in der Form eines im

- 30 wesentlich reinen optischen Isomeren.
3. Verbindung nach Anspruch 1 und deren therapeutisch akzeptablen Salze, worin sowohl R! als
auch R?

_ 0
35 /%0 C—

~ sind, worin R® dle in Anspruch 1 angegebene Bedeutung hat. . )
4. Verblndung nach anpruch 1 und deren therapeutisch akzeptablen Salze, worin R! H ist und R?

A

45 . ist, wonn R3 die in Anspruch 1 angegebene Bedeutung hat. .
B. Verbindung nach einem der Anspriiche 1 bis 4, worin R—C(CH,) ist. :
6. Verbindung nach AnSpruch 1, und deren therapeutlsch akzeptablen Saize, der Formel

S

55

-89

Ty ¢C L M§  x



W~~~ ~ ~ ~ ~ ~ 5 - CH CH2- N\
Vitl 25 & S R20 R6. | 5
WOTTAC e not wendi genfalls Schutzgruppen durch’ V\asserstoff erset zt» werden, in

wel chen Formeln R, R1,. R2.und Re die vg’raaghgmg in Met hode A angegebenen
Bedeut ungen haben und wori n X Hal ogen ode ei ne zum -

Reagi eren it dem7AWerbingewi ol AAspric N fuh® deleh tﬁdréiidht\é@ﬂn 8eSrtabibr BRSs, 'd8d Forma
C) ‘Urset zung ei ner Ver bi ndung der all gemalonen Forme y
CH OH2

| X R20 nit eiger Verbi ndunkgc det-d @ 40 R HN , 45
VIl zur Bildung einer Verbi nhung der =T mal " wonach

not wendi genfalls Schutzgrupp@'l'a durch Vasert of z|vva de in vvel chen |
%&HA EHlglagebenen

Formeln R R% - 56 undc'_[«’s d|e vor st ehe

Bedl eut ungen ;paben; 7?2 s ~~~~D) Herst el lung von

Ver bi ndung der all gernel neth- or Qe -0, RO.H " OH~~0 CH 0H2
CH CHVNI | 20~~~~~~~= R-~~<~ I - R5-R-0’

4 Xnd R die vorsahand in . M 3 Herstel ng von Ver bi'dung.d o . Tr

a" | 93m3| nn Foge' i §lveri IIIdUQQ nachOKnspru“ﬁ'T und_deren therapeutisch akzeptablen Salze, der Formel..

. OH
. - 20 .
v . “
CH—CH,—NH—C(CHg), -
25
9. Verbmdung nach Anspruch 1 und deren therapeutlsch akzeptablen Salze der Formel
30 " " o |
IH
H—CH -NH—C(CH ):3
35
@ @ -
-_ Il - I!
40 10 Verbmdung nach Anspruch 1, und deren therapeutlsch akzeptablen Salze der Formel
. /
CHa o . . . CH CHQ\ .
S : ’ CH
CHy | . _CH,
IH3 o ' a Non”
CHy~C — C-O -C-0 2

6 e R
- " .. ..g\"- e ) T el
, “Ha IH . ?H b ot/
60 3 CH—CH,—NHC CHy
CH
II
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= . e

@ I 0 046 144 worin R5 die obige Sedeutung hat und R8 ausgew hit ist aus
®r G uppe ®estehend aus H und dem Radi kal 5 -
»JC & C O 0 Umset zung ei ner Ver bi ndung der al |l genei nen

prfrel to RGO OH CH CH2-NH-R : _Xi HO C
nmt einemreaktiven Derivat der VerQnOﬁhlrigﬂéier al | genei nen Fornmel 0 Xl |

in wel chen Fqinwrﬁhljg_‘ glr} 1 ﬂgj(}ﬁEgpv%ndﬁsg,ebgr%ggpe,&qbﬁ,ﬂ“é{nd RO eine

'5?‘"_:5:.; r oxy- Schut 2gruppe”o

r'o -1: ist, wonach

aﬂ‘lfl |11 geg Schutzgruppen dur ch V\as rstof6 ersetzt werden; E) Zur .

Hedst el | ung von Ver bindungen der alj ipen Formel OH#4 ('--CH CH2-NHR -
XZ_L_II 4 | ' R10-O CX O 4CH,RNdLg vorstehend in Met hode A
s 3 Kofil enst of fat ome 45 ent hal t ende

I st aus der G uppe bestehend aus H und

, RIC ei n%
=Ryl grupp, F ist-und RI' ausgew H}

em Radi ka &iﬁ)&ﬁieﬁ%p@bt&@ﬁ akeES i Lg, |ﬁ|%lcﬁ4r'Fgr¢|{E§3h e UndRY d?ﬁolgaéien Bedeutungen .
- , en -
_ R ist ausgewahlt aus der Gruppe bestehend aus —C(CH,),,
'5 ’ . ) . .
CH, CH., ,CH
_ / 2\ _ . y AN
—CH , CH2 und ) —L - CH2 :
- \ / T Newy”
. | CH o '
U 20 . . . ]
R! ist ausgewahit aud der Gruppe bestehend aud H und R?;
R? ist ausgewidhlt aus der Gruppe b_estehend aus
2 _ : . 0
50 - ®o
35 und ' ' E

40 : !
.. in welchen Formeln
o R“ ausgewéhlt |st aus der Gruppe bestehend aus
45 : , : .
(b} : o R‘——C— R '
50 wodrm RS eine gerade oder verzwelgte, 1 bls 4 Kohlenstoffatome enthaltende Alkylgruppe ist, . :
un . , N . '
ey " : B CI ;" "o el e ~
. _ - oy . . -
und worin i '
R* ausgewéhlt ist aus der Gruppe bestehend aus
$0 (a) : ' . H "_\\ :
{b) einer 1 bis 3 Kohlenstoffatome enthaltenden Alkylgruppa,
mittels bekannter Verfahren:
\__\ -
65

S T
. * c L M s



nt einer Verbindung der allgeneinen Fornel =, - 60 | >

HCH; CH2- NH- R : . XV SjJd | -181 Il 11 1111 . . 0
OdcA~—g~~~~ .0 046 144 worin R und RI O di e obi gen 8edeut ungen haben, R12
ausgew hlt ist aus der G uppe bestehend aus ei ner Hydroxy-Schutzgruppe und
dem Radi kal < -~ ' - 0046 144 —(—————~ HO-C-FC O . _ 0

S
Z Hydroxy odgr l.ogen;., wi.e Cl oder Br, hedeutet; und worin jedes in -
Ver bi ndung Qfgﬁﬂﬁﬁ%ﬂgﬂ rRiRsng ﬁﬁraﬂlﬁﬁi{re"-’e@c%[\“?'n reaktiver Formvorliegt;
10 F) Unmsetzung ei ner Verbi ndungntber Al i genei nen Fornel R130 is t6 '
>- CHCHH2- NH- R ' . O XYl .130 mt elner
Ver bi ndung der al i genei nen For nel 200—" _
XVIl .worfin dire Carboxyl gruppe akti t Tt -GRel chen Fornmeln R und R¥
di e ffiher angegebenen Bedeutunger, hében und wogén RI 3 H R eine
Hydr oxy- Sc'rbutzgruppe ist, mt der®faf I'gabe, daB 25 zum ndest ein Radikal -
R13 Hist, upd.wabei . di 62 VRl D - ' oM € X Weht! B(H @R die
i st; wonach %&ﬁa&ﬁﬂ%ﬂﬁ%&ﬂgﬁﬁ% ﬁ.?éi“?&: ﬁgﬁﬁ&%ﬁé@wd kdnher, ing:
opti'schen Anibiio &t WaasHrgeft pderrdneLNSCindzgrupips i wordck IGrpebenendalin valbieihendehSehytz-
Sal z ungewangrspren\gurch Wassergtoffiesgetzb werdabh. Anspruch 1 zur Herstel l ung ei ner
Ver bi ndung’® BlaYmseizyag ejnen,Verbinding fler é'f?ef‘ﬁ'@f'hg‘gﬁ‘ﬂ sch akzeptabl en Salze, .-

worin sowhl R und R2 30 1
_ . - RO
- ~ OH _
. 2 CH-CH, X o Vi
' R%
mit einer Verbindung der Formel . S _
i “N.R
E HN\
30 "Re vil
zur Bildung einer Verbindung der allgemeinen Formel
35 _ _ " grlo
o (I)H _ R )
\ L { CH-CH,~N : h Vi

wondch notwendigenfalls Schutzgruppen durch. Wasserstoff ersetzt werden, in welchen Formeln R, R*,
R? und R® die vorstehend in Methode A angegebenen Bedeutungen haben und worin X Halogen oder .
) eine zum Reagieren mit de\m Amin geeignete, funktionell dquivalente Gruppe ist;
. 45 C) Umsetzung einer Verbindung der aligemeinen Formel . .

50

5 Mt einer Verbindung der Formel wr .

O R
o o ' Ry v )
65 o h

T



g~

| - J6 R~~~~~~ 30 ¢ - 35 bedeuten, worin R3
in Ansgruch 1 angegebene Bedeutung hat: 3. Verfahren nach Anspruch 1

stellung el ner- Ver bi ndung nach Anspruch 1 und deren therapeutisch
ptablen Salze, worin Rl Hist und R2 40 0 _52tt-- :

~~~~~ F30 CW ~~46 ist, worP0%8 H’@ I n Anspruch | angegebene
Be eutung hatyy, E}Huﬁéeélﬁé?hfeﬁfhdﬂﬁfﬁer%ﬁﬁélu‘:h 1 zur Herstellung el ner -
pruche

Verlbi ndung nach ei nem der Ans

bis 3. vvorlnR C(CH3)3 i'st. 5

V’ér Fahren nach Anspruch 1 zur Hegglgtel lurig einer' Verbindung, und der en

a

rapeutisgh so akzept abl en Sal ze, FerreI Rff
h 00.H 01-9%%8 - - CHBR,
: S tattes H3C - C C p—N \ .S CH3..H3 . .
)CC~0~CJ3 CH o 0 ' "3 60
- - COy.. R%" B

T wonach notwendlgenfalls Schutzgruppen durch Waéddrstoff ersetzt werden,|u'l Waléhe?i‘F“rTne?n R, R?,
R? und R® die vorstehend in Methode A angegebenen Bedeutungen haben;
D) Zur Herstellung von Verbindungen der allgemeinen Formel .

15 - S Rr%0 ) g
o - OH | | |
CH—CH_NH~R
_ N | 2 X
20 R°~C-0 '

c-0
II ll

25 ;vo‘;';'r: :’F die obige Bedeutung hat und R® ausgewahlt ist aus der Gruppe bestehend aus H und dem
adika

. A
i _ O : o)

Umsetzung einer Verbindung der aligemeinen Formel _

35 dH

CH—CHZ—NH-R : ' XI

mit. emem reaktlven Denvat der Verbmdung der allgememen Formel -

das Radikal
':-50 . S ' .

§56 E) Zur Herstellung von Verbmdungen der allgemeinen Formel -
. . L !

OH -

CH—CH,—NH-R : i

N
R

-

T

. 65 .. 0 _ [N

“in welchen Formeln R und R® die obvgen Bedeutungen haben und R? eine Hydroxy\-Schutzgruppe oder :

lst wonach ailfalhge Schutzgruppen durch Wasserstoff ersetzt werden, o ST -~

N

1



;0 046 144 6. Verfaliren nach Anspruch 1 zur Herstellung einer Verbindung,

deren therapeutisch akzeptabl en Sakze, der Formel ~~~H~~~j O CH3- t:H3
t9- $ HCH2-NHCCH3)3 .~~~~~~ .. CHO. - 015 . 7. o
Ver f ahren nach Anspruch 1 zur Herstellung einer Verbl ndung, und deren
therapeutisch akzeptabl en Sal ze, der F& nas t 110 20 - .
r9 _ worin R die vorstehend in Methode mnaggeben%d%g% q"‘c&rl?’e) '}3 bls%| hlenstoffatome
HO O - enthaltende Alkylgruppe ist und R’ au ewdhit ist aus der Gr ppe estehend au d dem Radikal -
Ver f ahren nach Anspruch 1 zur 'Herstell'ung einer Verbi ndung, der_en :
therapeutlschs 30. akzept abl en Sal ze 16l 0 36 (3 GO
e OH CH CH2- NH C( —L= O 0. 8.
Ver f shren nach Anspruch | zur Herstellung ' \%r_bi.n_dung, und deren
t herapeutisch : akzeptablen Sal ze, der Formal 45 30~~~ -CH3 -C. =
OH ' Un;s@)zung emer()/erbmdung der aligeméinen Formel : ' B
/CH2 o8 ' "C : OCH-CI—|2 NHCH CH2 .
3 S RO~z T (\"
mit einer Verbindung der allgeme_inen Formiel o '
s o BT . o
o . _ R“0 'OH e | B _
. o \" CH-CHp~NH-R C xy
o 20 - ~_HO~C

~ worin R und R die obigen Bedeutungen hal_aen, R'2 gusgewéhit ist aus der Gruppe bestehend aus einer
25 Hydroxy—Schutzgruppe und dem Radikal .

: ] il
.30 ¢] . 0

r4 Hydroxy oder Halogen, wie C1 oder Br, bedeutet
und worin jedes in Verbmdung XV vorhandene Carboxylradlkal —COOH in reaktiver Form vorliegt;
F) Umsetzung einer Verbindung der Allgemeinen Formel

Ay

35 ' . ) 13
- R™O .
' o OH _
CH-CHy—NH-R O xw
mit "eine!_' Verbindung der _allgemeihen Formel - - B Tl

IR ' R—OH, L xw

" -worin die Carboxylgruppe aktiviert ist, in welchen Formeln R und R2 dae friher a ebenen

Bedeutungen haben und worin R H; R2 eine Hydroxy—Schutzgruppe ist, mit. der Manga e, daB

: zumindest ein Radikal R™ H ist, und wobei die Verbindung R2—OH eine reaktive Carboxylfunktion ist;

50 wonach gegebenenfalls die so erhaltene. Verbindung der Formel | in ihre optischen Antlpoden

aufgetrennt und/oder in ein therapeutisch akzeptables Salz umgewandelt wird.

13. Verfahren nach Anspruch 12, dedurch gekennzelchnet daB eme Verbmdung nach emem der
Anspriiche 2 bis 11 hergestellt wird. : .

s 14. Verbmdung der allgememen Formel S ._'. T R :_ o~

S A \ |

R’ l

65 worin R, R*, R? und R® die in Anspruch 12 angegebenen Bedeutungen haben. N

. C L M s =

74



. 55 .
. ' ' |l ung ei ner |
: h Anspruch' 1 zur Herste € 0
0. Verfahren nac | ung
\ g ond der t her apeuti sch akzept 8b6en Sal ze, der mel * CH3
Ver bi-gdung, und. deren _ ]

1461 CH2-NH-~ ~ ~~~~C 'CH
- 80 CH3 _ . LI LU NL SE
2 CH - GO ns p195|‘| rvelg'#‘\gum B Apspruchat4, addris |Re %Enzyﬂg‘s.(DE @17 _ .
ndi cat I~2~~'1 Cgﬁpos‘éngd?:fe&ﬁ'ﬂﬂ@" Forme! ~~ tX ~~~et sels -
*' 0 - O_l t G+G‘|2'NHR 25 ~~~~~~~~~~~~~~~~~ -

q . 400 R2 est
veR sat choisi parm Es groups conpo bh.eéHBK,HTﬁ |

¢ (ab) 2
: ~de i (a
drmi |e groups conpose R<1 . €
Ce ke can e Moo’ R e
60~~~~~~ 2 o .0

worin R die in Anspruch 12 angegebene Bedeutun hat und Re eine. Hyd . . i
- o -
. 17. Verbmdung nach Anspruch 16, worin Re genzyl ist, aroxy Schutzgruppe st
15 18. Verbindung. der aligemeinen Forme| S ' '

| | rR'% o
. . o . N OH . .
. | I
20 L CH-CH2-NH—R
. HO -@__ ﬁ_o : o _
s : \0 |
oder der aligemeinen Formel -
| _ HO, -
‘30 . o _ -,0'." ,
R CH-CH,—NH-R
r'%

35 - : o .
worin R und R' die in Anspruch 12 angegebenen Bedeutungen haben und R
Schutzgruppe ‘ist. .

19. Verbindung nach_Anspruch 18, worin R12 und R™ B
. Pharmazeutische Préparation, die als aktives Ingrediens eine wirks
40 bindung nach einem der Anspriiche 1 bis 11, gegeb
" akzeptablen Tréger, umfaBt. '

. harmaz_eutische Préparation nach Anspruch 20 in Dosiseinheitsform.
22, Pharmazeutische Préparation, die ajs aktives Ingrediens eine erste Komponente umfassend
eine Verbindung nach einem der Anspriiche 1 bis 11 in Kombination mit einer zweiten Komponente
4% umfassend ein iblicherweise verwendetes bronchospasmolytisches Mittel  mit rasch einsetzender
Wirkung umfaRt, : ’ : .

eine Hydroxy-

Bronchodilatation in Tieren, einschlieBlich des Menschen. I
25, Verbindung nach einem der Anspriiche 1 bis 11 2ur ‘Verwending bei der Bewirkung einer.
_Relaxation des menschlichen Uterus. . -~

‘der Anspriiche -1 bis 11 aur Verwendung bei der -Bewil;kung von

85 Patén_ténspriiche_ fiir den Vertragsstaat: AT

e

1. Verfahren zur Herstellung .der Verbi'n,dungen'd'er A'Hzgeméinen Formel

. & . .. " RO
L CH—CH2-_4-NH-R e
.' _\\
75 o

O o



.~~~~e '"frm es drans’ Iesquellestacpals om | In :auel ;' --. 'tle'.gnfi
>~~~3 % S R3 est choisi- clarn1ls groupe conpose de C D.
(0&’ H .2 > -  ~65 (b)
5 -G 81 * _ : : - _ - '
111 1111 hilL 1111 11 - 0 046 '144 demqalmel |l e Rr est un groupe al kyle
é_ CQ?ngngr Olum? derr?n {h%?pefutlfc%caﬁz %aglg aﬁ%e' n weg ‘th Oémgl(fﬁgo%ng Rbg ?ﬂgingﬁn Bed5 uturgge% '
H. (b) un, gr oupeﬁ st hgdgewmwmanendae kestehdndibwsre€(CGHy),car bone. 2. Conpose
selon la revendication 1 et ses sels t her apeut i quenent acceptabl es sous | a

forme d'un?® sonere optique pra yenent pur. 156 ¢H, CH,Conpos6 selon la
revendication 1 et ses sels rap\uulquenent acch bleé\\dans l'aquel , M
et R2 sont tous |e deux O und. CH2 R30 2 C

4 dans laquelle R3 est conme fIDV/ dans | a revena%Q? 1.” 4. Conpos6
selon | a réendication 1 et sescﬁgls th6rapeut|quenen &ccept ables, dans.

lequel RI 25 eat_Het R2 eat 0 ''3 30
R' ist ausgewdhlit aus der Gruppe bestehend aus H und R%

R2 |_st ausgewdhit aus der Gruppe bestehend aus

S - ) . 'ﬁj |
(a) - R‘so;@.c_
. 3. _
~/ 20 RO o
A i
- (b) . ' . C=—
% und . : x

30.

in welchen Formeln
R® ausgewadbhit ist aus der Gruppe bestehend aus

35 @ | - H
| o
e o
' 40‘ uw:;;n R_-" eine gerade oder verzwelgte, 1 bis 4 Kohlenstoffatome: enthaltende Alkylgruppe ist,
45 . _ " . s NS
© ‘undworin " ' ' L ‘

R* ausgewéhlt ist aus der Gruppe bestehend aus . : .. . : .

1b; einer 1 bis 3 Kohlenstoffatome enthaltenden Alkylgruppe..
50 mittels bekannter Verfahren:
_-A) Heduznerung ‘einer Verblndung der allgememen Formel

85

worin R, R‘ und R’ die oben angegebenen Bedeutungen haben und worin, wenn R! H ist, di
resultierenden Hydroxy-substituenten durch eine Hydroxy—Schutzgruppe geschitzt sein kénnen, und
worin R® Wasserstoff oder eine N-Schutzgruppe ist, wonach gegebenenfalls verblelbende Schutz
. g5 9ruppen durch Wasserstoff ersetzt werden, : ~

©




gaps laquelle R3 est come defini dans la revendication 1.-5. Conpose sel on
#'Une.quelgonque des revendications. 1 A 4 dans laquelle R est -c(CH3)3. 6.
hpoge selon |a revendication 1 et ses sels therapeutiquenent: accept abl es
resent6 par la formula: 35 HGC -GG OC-0 40 CH3

| -H CH3 0 _0046144 o CI-l-CJ-lZ'—NI—i—C—-CHB',
) ~_~~.~|:|:~ﬁ9'~ e%gﬂg einer Verbmdung der allgmedpen Formel . C CI%IS 7. B Conposi

| on |a revendi cation 1 et ses sals ther ageuthuerrent accept abl es de

rmul e: 5030 HC -Q0 _ , I

~~~~~~~.Oi_| | Gh-&HR 55 : CH-~c- 60 o

~~~CH3 0 65 1111 1 m C 111124 1 101i, CI1L1111 0 04

4 8. Conpose selon |a revenndi c@ol n1let ses sels therapeuthuerrent
idcept ables de formula: 5 7 ~~~ee ~HO ~ Cl1-

- 10 mit einer Verbindung der Formel

15 - '\R°_ | i
zur Bildung einer Verbindung der al_lgemeine{Formel

Vil

. 25 _ A2 \ ' R

wonach notwendlgenfalls Schutzgruppen durch Wasserstoﬁ ersetzt werden, in welchen Formeln R, R,
R? und R® die vorstehend in Methode A angegebenen Bedeutungen haben und worin X Halogen oder
-eine zum Reagveren mit dem Amin geeignete, funktionell dquivalente Gruppe ist;

30 C) Umsetzung einer Verbmdung der allgememen Formel

R'O
' 0
N\
35 . S CH-CH, o _ IX
_ . R%
mit einer Verbindung der Formel .-
40 o
R
- HN .
45 Rt - S o a Vil
zur Blldung einer Verbmdung der Formel : S :
RO, )
80 i
R"11]
R h '
wonach notwendngenfalls Schutzgruppen durch Wasserstoff ersetzt werden, in welchen Formeln R, R,
_55 R? und R® die vorstehend in Methode A angegebenen Bedeutungen haben : -
D) Zur Herstellung von Verbmdung der allgememen Formel N .

o .
- 60 ~ _
g CH-CH 2NH—R

. Oy
T




OH CH- CHz- NH-C(CHS)S 0" t oHO : C 0 9. Conpos6
elon+*l a revendiccation 1 et ses sels thdrapeut i querment accept abl es, de
form#¥e: 16 00 . 20~ ’ :
b  CH CH2- NH-C(CI—1334 | ~~~~~~~C -G IC -0 25
~~~~0 -0 10. Conpose sel ongu?'xagefgadl cation 1 et ses sels

t her apeut i quenment accept abl es de for X~~3 CH3
CoO- worin R® die @ig® Bedeutung hat upd §® ausgewdhit ist aus der Gruppe bestehend|4®s J-Lu‘_fggiem. ]

Radikal 5 CHO - . 3 CH '_'.OO-ICHBCO

8 cH CH_ - NH- CH ' - d-f8 . ' CH30
03 s * ~ 40 ' 1 1. @Q&ngra;_J a.revandicatijon 1 at ses
sal s thérapeuti querment accept abl as, fde feegll § CH~

\cH H30 12. Pr oced4 pour | a prepar aOI on des cémmposes de forrmul a: RO ~

~ OCH~-~~0 ; CH-CHZ40|H— :

Cose ~ o, Umsetaung, e"?:fr "58’&‘“?"%? der gllgsmeinen Farmael - opos| ‘de!l formu |<~5

I~ a0 65 ~ ~ ~ ~ o~ ~ g~ H2N | '
T OH

' I ' @ CH~CH,-NH-R ~ X
15 . e o .
. BN
20 "mit einem reaktiven Derivat'_de_r Verbindung der aligemeinen Formel
—OH : _ N X
25 '

in welchen Formein R und R® die obsgen Bedeutungen haben und R? eine Hydroxy—Schutzgruppe oder
' das Radikal

ist, wonach alifillige Schutzgruppen durch Wasserstoff ersetzt werden;
E) Zur Herstellung von Verbmdungen der allgemeinen Formel
35 . 19 .
S " oM

H

40 y ' - ..R1o_o_c_®_$;-o. :
L ] il
B o ... 0

\

CH—CHZ—NH—R _ X

-worin R die vorstehend in Methode A angegebene Bedeutung hat, R'® gine 1 bis 3 Kohlenstoffatome
. 45 -enthaltende Alkylgruppe ist und R" ausgewahlt ist aus der Gruppe bestehend aus H und dem Radnkai

; o ' ._ S ) ) R1°—O—c @
o RS A

Umsetzung einer Verbindung der allgememen Formel : -
R"’--Z L XIS

.80

s mit einer Verbmdung der allgememen Formel . } o - . L
I ., CH=CH,~NH~R Y
oo @ ~. B
- " " ) o .. . . ’ ' -\‘\. : - oL
65 e e, \_. : \/’_’_’_‘_’_',_,___.__

R ]



cHy
¥o)
0

Juel |

bup. -
F bons;

choisi parm |e groups conpose de H;

i at one$ de carbons et. 40

| 46 144 et ses sels therapeutiquenent acceptables, fornule dans |aquelle
R .et R sont definis comme suit: \CHg/H CH2 - :

oM~2 - - CCM. OMR ~~~~~mme 10° R est choisi parm' le
upe conpos6 de Het R R2 est choisi parm le. roups conpose de 0 ,5 (a
p gpo 00p6'l44 group .rrp3 (a)
20 ( l?n)orln R und R die obigen gede%éu en haben,R'2 au W i% uﬁﬂf gru ' p ndaugginer
Hydroxy-Schutzgruppe und dem Radikal 30¥5Y il g h P%es_l?fﬁ@ TeSurs

a) ‘0 (b) - - .R5-C/- dons

01te ou ramfieo contenant de 1
' (O |/ .

,. 45 eé d I queIIe R4 est choi sl. parni | e

con*pogﬁyéjgxy(o%)er hLngbe% [Ty O&’eP%r% g%tg cont enant de 1 A 3 atones de

und worin jedes in Verbindung XV vorhandene Carboxylradikal —COOH in reaktlver Form vorliegt;
LE 5 Umsetzung einer Verbindung der Allgememen Formel :

e Rs est un groupe al kyl e a chat

RS K P
| RO OH
15 S CH-CH,=NH-R X
135 .
R7O N
20 mit einer Verbinduq_g.der allgemeinen Formel _ )
' R2—OH o - - ' ' Xvil

. worin die Carboxyigruppe aktlv:ert ist; .in welchen Formeln R und R? die friher ange ebenen
Bedeutungen haben und worin R H, ‘Rz gine Hydroxy-Schutzgruppe ist, mit der Maligabe, daB

25- zumindest ein Radikal R'? H ist, und wobei die Verbindung R%—OH eine reaktive Carboxylfunktion ist;
‘wonach gegebenenfalls die so erhaltene Verbindung der Formel | in ihre optlschen Antipoden

aufgetrennt und/oder in ein therapeutisch akzeptables Salz umgewandelt wird.
2. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung, nach Anspruch 1.und deren

‘therapeutisch akzeptablen Salze, worin sowoh! R' und R?
35

_ 30
bedeuten,

worin R® die in Anspruch 1 angegebene Bedeutung hat. - .
3. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung nach Anspruch 1 und deren
therapeutlsch akzeptablen Salze, worin R' H ist und R? . :

40 !

. . u
N R (o]

ist, worin R? die in Anspruch 1 angegebene Bedeutung hat. "
: 4. Verfahren nach Anspruch 1 2ur Herstellung einer Verbmdung nach einem der Anspriiche 1 bis
3, worin R —C(CH,), ist.

5. Verfahren nach Anspruch-. 1 zur Herstellung einer Verbmdung. und deren therapeutlsch
50 akzeptablen Salze, der Formel .

- Hac—c c-o-4<::}}-" S
5§ - - C ) BRI .--m-,.. _— c|_‘3 st \__\
3

N

CH - o -
3 . _
S 1~ b
o0 . 3—T—-o _ :mp . 3
CHg
7] -

N

" \\!\\\\3\\\\\!\\\}\\\\\!\\\\j\



par des nbthodes connues: A) r6éduction d'un conpos6 de fOrrruIa: 50 RO
C--CH2-N-R 551 R20 R6

dans*laquklle RI R et R2 sont comre defini ci-dessus’ et tel s que | orsque
\R’l €%t H, |es substituants hydroxy qU| en r6sultent doivent etre-prot6g6s
par des groupes protecteurs de groupen Q446 xyhos, cO et dans laquelle = *
po est 1 hydrog oranh 4L QURRepRIcRT £SheHbrslfun’ @iFedt Worisitdugel’ @nuls dérere theggpeutisch: -
cela ost . nGCkzs% Salet ae,grog.uﬁ S protecteurs restants sont renpl aces par
de V hydr ogen _ . _
4" ! [+1111J1~ 1111!'111
iIB'!i --7 & 0 046 144 B)...;lj\’ﬁeg;.td @ ccorrposG de formule: ..:~~~~~~~~~~ ~i
OH CH CH2Xv. R 20 10 avec uh conpoSé= H R HN A pour former un

- conpos6 de formule Vill 20 CHg ——
P A H-CH s RH-BI 5,
cH - -
10 i 3
H-f -¢c0
| °“s | |
15 7. Verfashren nach Anspruch 1 zur Herstellung einer Verbindung, und deren therapeutlsch

akzeptablen Salze, der Formel

25 : . HO

8. Verfahren nach Anspruch 1 zur Herstellung einer Verbmdung, und deren therapeutrsch-
30 akzeptablen Salze, der Formel . _ | . ‘

| @.g_&@.@_’o
. OO

: : 9. Verfahren nach Anspruch 1 zur Hersteliung einer Verbmdung, und deren therapeuttsch _
) s akzeptablen Salze der Formel _ _’ .

| CH —f - C—O —.—||

. CH—CH,~NH-CH CH, :
" CcH,~C-C-0 C-0 .7 LT B T
_ 370 | - : o
60

=




- 1 e~~~~t ensuite, si necessaire, renplacenent dpes groupes.
Proteocteurs par |'hydrogene. dans les fornmules qui t ~~~precedent
RYR & R2 at R6 sont commm defini dans |a nethode A ci- dessus -et dans
quelles X ,f, ~~30 represente un Béﬂgeggq'ou un groupe fonctlonel | ement
| val ent capabl e de ;eagir .avec un C) Reaction d'un conpose
for mJl a | X 18 Varfahren nach Anspruch’@ zur Herstellung éinér Verbindung; und defen therapeutisch ~

: pg)ble?r/\ Salze, der Formel . . CH CH2

HN pour fornmer u

?~c rrpose de forrrul a VIl IgRe~~~~ | o) '

-t | 3IIA8 e suite si n6cessaire, renpl acement des
oupes protect euar§H;p-ai7r—|C|-r9 vgenfe S 8¢ rnul agqdans . 1*
squelles R R, R2 ety R sont ‘eorme dd dpns | a ﬁ@y«‘fﬂ'e\,s ci - dessus:
E | D ¢ 65 X 3 e ~~ X CH-CHZ—NH—C
o - Z 1 *13| I I L 1I il lilCHC . 1Ix CH1€(046 144 D)
#dur préparer |es cepase @ R80 OH 5 CH- CH2NH- BRX 2
~4~~~X O plar| Ia | e]]RI est comme defini ci-dessus et R6
4t choi si parm Ie grcm-g@ conpose d@ H et du-radical -5  R5-CGO0

0 \16 '
Revendlcatlons pour les Etats contractants BE CH DE GB lT L1 LU NL SE

AN
N,

. 1. Composé de formule

P b .
\- : . 1
) \\ . ot ]
‘formules dans Iesquelles
© R3est chms: parmi le groupe composé de
(a) o _ H;
o

60

N

S

n

20 s '- . . 1
' ' RO
OH
: ~ CH—CH,—NH-R
25 . : .
~ R%
et séls thérapeutiquement acceptables,"' formule dans laquelle R, R' et R? ont les signiﬁcations' .
~ suivantes: ' B : '
30 e R est choisi dans le groupe composé de —.eCICH3)3.
CH, ; . CH
35 \ . / ’ . \CH /
: .- ot TCHg . 2 -
R! est choisi parml le groupe composé de H et R2
€0 R? est choisi’ parmt le groupe composé de
' 3 ~f : oL
. . (a) . RY0 — Cc- . :
o . . . . ._
~ . ' RO . .
. . - o] .
| i T - .
55 Ic) = R4-0— c-_ : \ o

es ©! RS—C— -




20 rb6action d' un conpose de formule XI RO90 25

X -HOs~. % , - CH CH2- NH- R . X HO 4
MSQ - ' 0 avec 'un dérive reactif du
conpose de fornmule XIi 0 .35 R5rm C- OH

formul es dans |esquelles R et R sont O/Rft® U8fini ci-dessus, et R9 est un
groupe pr Ot eCdaRd/laqste ROYA LR GYIuPS allHe & @hdi‘nﬁchr&ﬁlou‘]'gnih@‘ contegant 1Q 4 afornes de carbone;

\= .1 et- 0 suivie du

renpl acenment dos groupes protecteurs possi bl S par hydrog| ne; 46 E) Pour
| a preparation de conposes de fornule 10 50 _

~- HCH2- CHNI- R €} _ @— ; X HR )
2AI'l dans |aquelle R est comme defini |l a nbt hode A.  ci-dessus, R est

un. groupe al kyl gns RBNEF 1 S one et RI: eat ch0| Si
dans. do groﬁéée gorrgosg dtgmlqﬁ'gtl' %t?gr'egéfgg&l ?ogﬁog@&? .
10...0c 0 " (a) - 65 86 : R LI . N111111

(b} un_groupe alkyle contenant de 1 4 3 atomes de carbone.

2. Composé selon la revendication 1 et ses sels thérapeuthuement acceptables sous la forme

d’'un isomére optique pratiquement pur. .

18 3. Composé selon la revendication 1 et ses sels thérapeuthuement acceptables, dans Iaquel Ri et
R? sont tous le deux

. ] . . R o
o . : .3 N "
-, 20 o - R 0 C-

dans laquelle R® est comme défini dans la revendication 1.
: 4. Composé selon la revendlcation 1 et ses sels thérapeuthuement acceptables, dans lequel R!
25 est H et R? est ' - .

. '\_
30 :

dans laquelle R® est comme défini dans la revendication 1. )
5. Composé selon I'une quelconque des revendications ‘1 & 4 dans Iaquelle R est —C(CH,),.

6. Composé selon la revendication 1 et ses sels thérapeutiquement acceptables représenté par la

formule:
K/} o . .
' Hg c-c c-o@—" a _ | _ .
OH CHy
40 3
; . | " " CI-ETCHZ—NH—(]'J-CHa
L e Hsc—T C-0 o CHy
45 b .
CHy .

7. Cqmposé selon la revendication 1" et’ ses sels thérapeutiquement accept_ablés de forr'nule_:

| o
S - ° - i
O o sm@

H—CH Z—NH—C( cHa)3

:9H3 ) LA "
H-¢ — C—0 ¢c-0 |
I\
65 - ) -~
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46 144 r6action d' un corrposG de fornule XI'V a avec un corrposG de formul e <

R120 tq : CH CH2NH R
0, " 0 dans laquelle Ret RO sont conme défini ci-dessus, R12 est _
i si dans le groupe corrposG d'un groupe protecteur des hydroxyles et du . ‘17
i.cal ;320 : 0046 @4 ;0 Z est un groupe hydroxy

un haI ogene ou Br et tel que t radical carbox Ilque -
pr 6sent dané e¢°m%°5éofﬁ')°d’s'8 'W@Tat'g'bdsegfsﬁsr {"gréﬁﬁ'ﬂt'ﬂ‘éemeﬂs aqegRikiesoyp f&"ﬂﬁe
.c npos6 de fornmule XvI ,: , o  ~mm—m—m—eee 130 *3300 o

¥ \) CHCH2-NHR 35 avec n‘gos6 de formule XVII R2-CH *

_'d ns l'aqueile le groupe cdtd Rl actpye, fornules dens lesquelles R
R2 ont la signification 40 ecedeng | ndi qu6e’ et telle gque R 3
Tepr6sente H. 2 ou un groupe protecteu @ Ay ey NHeS(CHg)y nonent quo | ' un

noi ns des. radi caux R13 est t tel ) | e conpos6 R2-0H soit une
ncti on reactive de type Lgue” suivie, si désire, de |la

psol uti on' du conpose de for §i nsi obtenu en ses anti podes optiques
/ou de sa tr %f orngtion en un seP therapeuti quement acceptable. 13.

ochd6 sel on 1% “PUBRAEFEICR & reysndicational &bfeérsle'g gh&spetiaugrient Peeaptpblse afesTamye:
une quelg£onque 45 des' re\tpndl cationg 2°A 11 est pr6pare. 14. Conpos6 -

pondant A la formulj \ 0 JrR20 fIs ~~~~dans laquelle R R,
P et A6 sont comme 4§ he@re @ Mdi,cati&_q 12.

~NH-C(CH ):3

\

2
P
3

20 . | CH—CH

OO

10 Composé selon la revendacatlon 1 et ses sels thérapeutiquement acceptables de formule:

Lol
. % "C- \
' OH .

2

B N L DR

R

25

CH '
/
| N CH3 CH~CH,~NH—CHl 2\0H2
35 | / e
: CH,-C ~ C-0 c-0 : ' _ 2
(l: Il g - :
¢ Hs o .
@0 11. Composé'se'ion la revendication 1 et ses sels thérapeutiquement acceptables, de formule:
/ ’ ... : ) .
l| S o
- CH3-(') - c-o o
“ _ CH3 S - Vi s N
CH—CHz-NH—C oH,

]

: oL CH2
. CHy -c c-o LT e
50 II

12. Procédé pour Ia préparat«on des composés de formule

85 ' "31_0 e oy

*’"~'ﬁs**-iﬁ*?‘ﬂfﬁm*m%%““ﬂ"“"””ﬂfm,, ﬂm&mmm g :.-. :.-_.;‘_'. .,__'.__:h}f SR :;,\v:‘_;,(‘i: L 3 :»:1'.2 . ."&: ;;-,‘”-:;;.l ':.r.‘4:::,'.‘.:!.\..‘"-'.:ﬁ,-“:,.,. -‘ _: 3 -- .~
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?,,0,1, . -, 15. Conpose sol on |la revendication 14;''dan's Isquet Rest 1o

?:nzyt-_e. --g - ; 60 - B e e e A 15 |~' ~~~~~ 5 -ops -slnl
edcio- 1"da""’ qu 'Ost lell benzle. 1ltlil ti~ ;.ME..* 0 046 144 16.
Conpose de fornule ROO OH 5 /\ | CH CH - NH-R2HO C- 0 10

0 dans laquelle R est cornnme defini &m#&%vendl cation 12 et Re est. tjn'
groupe prot %%@%l Ep@%ﬂﬁ%&f{gg&apt;&es mgﬁfnsslfduaﬂaﬁ A bEv Bl dRftid %r#@suuzt '

dens | equel e groupe benzyle. 15 . Conpos6 de formule: | Rt
OH 20 - CH CH2- NH- R HO
' 2
GO 25 ' \ ' 0> fﬂy)/e %\Q’U
\. / \CH / .
Cl'-l2 | |
76 R est choisi parmi le groupe composé de H et R

R? est choisi parmi le groupe composé de

15 (3)

TS

et
28 .
(¢)

30 formules dans lesquelles R® est choisi parmi le groupe composé de

_ H;
- fa)
0

35 ' o |-

() - . . . R—C—

dans laquelle R® est un groupe alkyle 4 chaine droite ou ramifi ée contenant de 134 atomes de

- carbone; et _ : . .
40 . i

45 et dans laquelle R* est chms‘i parmi le’ groupe compose de :

{a) H -
(b) un groupe alkyle contenant de 1 a 3 atomes de carbone,
- par des méthodes connues: . R
A) réduction d’'un composé de formule: -
50 i .. . -: .
\\-\ 'v_

dans laquelle R, R' et R? sont comme défini ci-dessus et tels que lorsque R' est H, les substituants
hydroxy qui en résultent doivent 8tre protégés par des groupes protecteurs de groupements hydroxyles,
60 et dans laquelle R® est 'hydrogéne ou un groupe protecteur de I'azote et qu'ensuite, si cela est -
nécessalre, les groupes protecteurs restants sont remplacés par de I'hydrogéne;

65 ) . . . . ) ~N

N




: , OH JO CH CH2-NH R R130 35 dans |l esguelles R et Rl2 sont conmme
gef¥ ni .dansgl a revendication 12 et. dans | esquelles R13 est un groupe
r?r\efect;eur des hydroxyl es. - -2 19. Conpos6 sel on
evendi cati on 18 dans | equel R12 e 5ad §44! | e groupe benzyle. .20.
osition pharnaceuti que contenant comre principe actif- .yne quantl t6
effl cace d' UH Réectiepfinseompeséade formiies des revendications 1 a 11
év nt.uel | ement associ 6e avec un vehlfule pharma- ceuti quenent acceptabl e:
) _ i's rgyendication 20, sous forns de

e unitafre. 22. Corrposi tion pharnmacg qup cont enant. come. princi pe
if une prem er conposant J conten v "llrfm'geise sel gn | ' une quel congye
ed revendications 1 a 11 en conbi nai sgpf=avec un 45 second conposant
‘oMt enant un agent bronchospasnol ytr%e cl essi quenent uti Tise et ayant une
(Clion rapPdgec 28 comPolaR! thinfik WNAr maceuti que selon | a revendi cati on. 22,
ans | aquelle e second conposant est choisi parm |e groups constitu6 de
terbutaline, 1'ibuterol, I'orcipr6énalineR |e salbutanol, |'6pin6phrine,
soprenal ine, et |’ 6phedri ne.. so 24 /f:orrpos'e selon |’ uhe guel conque
revendécations 1 A 11, pour |'utili Jon en tant quo br onchodi | at at-eur
z lea ani maux, -y conpris Ihonne._25. Conposd sol on | ' une quel conque des
endications 1 A 11, -pour l'utilisation dans |a d6contraction de
_t erus hunegun former un composé de formgle W endi cati ons pour |'Etat contractant:

20 - 1.-. 1. Proc6de de pr6parat|on- des
Qses de formule: 1. - R CH2- Nt R 65

g

] . B -
o | ~ CH~CH,,—N viit
25 : ' ' '

R%
et ensuite, si nécessaire, remplacement des groupes protecteurs par I'hydrogéne, dans les formules qui
précédent R, R, R? et R® sont comme défini dans la méthode A ci-dessus, et dans lesquelles X

30 représente un halogéne ou un groupe fonctionellement équivalent capable de réaglr avec une amine;
- C) Réaction d'un composé de formule IX

R0
35 0\ :
-CH-CH, IX
_ R%0
40 avec un composé de formule Vil - .’
o/ N
e HN -
. : .RO

pour former un corhposé de form.ule vill

50 ¢+
Vil
85 -~ N
"" "ot ensuite si nécessaire, femphcement des groupes protecte‘prs par: Ihydrogéne, formules dans
lesquelles’ R R‘ RZ et R‘ sont comme défini dans la-méthode A cl-dessus; : .~ = .. i
so. . ’ T .
65 T )
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88 ~ ~~~ 10 | 12121~ [1bb-0~1 2l 22 11 1 0 046 144. et ss se |ls
t herapeut i gquenent acceptables, formulo dans laquelle R, R et R2 ont |lea
si\gnl fg cations suivantes: R est choisi dans | e groupe conposd de -(CH3)3.

-CH - CH2C0H2 t HCH2 CH2 10~~~~~ C

et C P 2H ORO46s148n0i si dans | e .groups corrposG
de H et R2 o I orrpose de (a)

oo o = ZOR%)@SGr&WIesd&% L8 dd'1OR X b (B) 25 ef 0 |
ot - ~~~~(C) . R Réo. R4-0-C ' 8- 30-jS

fornul es daps | esquel | es R3 est ch0| si _dans Y& e conpos6 de i’

~~~~(a) H 0. 35~~~~~mmmmmmm e = CH-EA N ﬁ? :

R5s-C- -. . | dans laquelle R5 est un_groups yle €haTne droite. ou X

et tel que R4 est choisi
dans le group. conpos6 de :

ranifl ee contenant de 1 a 4 35_%'1%5)
M |
o o . 0

déns laquelle R® ést comme défini ci-dessus et R® est choisi parmi le groupe composé de H et du radical

S x B
| o n5-c-o-©- - | |
. R A o

_ .0 N . o . - |

20 réaction d'un composé de formule XI

9
RO,
. OH
s o N CH~CH,~NH-R . Xl
Ho _@_ oo
_ |
30 : _ 0 .
avec un dérivé réactif du composé de formule Xl
9]
. _ . ]
35 . : R‘——C——OH
formules dans Iesquelles R et Rs sont comme défini cl-dessus, et R? est un groupe protecteur des
hydroxyles ou le radical -
“ 5 . ~ - N .
o HO — -
s o S Il
. SUIVIe du remplacement des groupes protecteurs possibles par I'hydrogéne.
45 E) Pourla préparatlon de composés de formule Xiil .
"R . i
, OH _ ’
50 : '
| _ CH-CH —NH-R X
T . —o—c—'— IR -
. ) . - . “ . ’ _. Co . ) ’ ) c_-"\ .

dans laquelle R est comme défini dans la méthqde A ct-dessus, R"’ -est un groupe alkyle contenant de 1
43 atomes te carbone et R™: est choisi dans_de groupe composé de H.et du radlcal - :

| . o ﬂ |

' 65 _' n _ ' N
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@H* : (b) und groups al kyl e contenant de 1 a 3-atomes de carbons

par des rret hodes connues: A) R6duction d'un conpos6.-de formulo V o0
TRLIL o e e R20R dins laquelle R, R

¥ .
et R2 sont comme d6finis ci-dessus et Oé\eéi qiéé) si Roest H les
s_,ubstltuan_ts hydr oxyl es resultants d ® 44c pr ot eg6s parune groupe
pr ot ect eur de&cﬂqrdd‘ouybmmséelb ferelue XjMe Re est iun hydrogene ou un groups N

protecteur.suivie, si nécessaire, du re enent - des groupes pro- | I
- tecteurs restants par rhydrog ne. §9i*

6 0 046 Jl4dec u,B),o,ﬁﬁ,gggémmg,ew corrposG de formula VI R1O OH 5
CH CH2X VI. R20 avec un conpos6 de formule
Vil R HN 15 rR'2o - .R pour former un-
conpose de formula Vill 20 . (IDH-_ - OH~~~R1 R
; [2 ORG< SHCH -N o - CH'-CHZ-NW-H R20 XV
| HO~C c-0
ﬂ H
15 -

dans laquelle R et R'° sont comme défini ci-dessus, R est choisi dans Ie groupe composé d'un groupe
protecteur des hydroxyles et du radical

."’ | T HO=C ;

ll Il

Z est un groupe hydroxy ou un halogéne tel que C! ou Br et tel que tout radical carboxthue —COOH
25 présent dans le composé XV et sous forme réactive. ,
F) Réaction d’'un composé de formule XVI

e K
"R :
0 - OH
CH-CH,~NH-R _ Xvi
r'%
35 avec un composé de formule Xvii
' R2—OH

j ‘dans laquelle le groupe carboxylique ‘est activé, formules dans lesquelles R et R? ont la signification
40 précédemment indiquée ‘et telle que R'? représente H, RZ ou un groupe protecteur des hydroxyles, du
' moment que I'un au moins des radicaux R' est H et tel que ie composé R*—OH soit une fonction
_ -’réactuve de type carboxylique suivie, si désiré, de la resolution du composé de formule | ainsi obtenu en -
S ses armpodes optiques et/ou de sa transformation en un sel thérapeutnquement acceptable.
SRR 13. Procédé selon la revendication 12 caracténsé en ce qu ‘un composé selon r une quelconque :

] ’des revendications 2 & 11 est préparé. .
14. Composé répondant & la formule

""50 L
55 i e e e
' dans laquelle R, R', R? et R® sont comme défini dans Ia revendlcatlon 12 L
_15. Composé selon la revendlcatlon 14, dans 1eque| R‘ est le benzyle '- '
S 3.

P . . S

T




suivie, si n6cessaire, du renplacenent des' groupes protecteurs par

|' hydregeng, formules dans lesquelles R Rl, R2 et RO sont come definis
d&As 1e- et hode A ci - dessus, et tels qua X est un hal ogene - (CJ:;J un
groupe fonctionellenent equival ent capable de riagir avec |’ am ne.
Réaction d' un conpos6 de formule | X @®46d%8CH CH2

iIX35 '. . - 4a COmpgg?éOdefm,ﬁy@c un corrposG de formule VII - - - _
R/ S N 45 pour former un conpose de' forrrul e .
Vill -1'4 RI1O . . tBCH-CHZ4_CH R% Vill
sui vie, si n6cessa| re, du renpl acenment d¥gs-grd Hpes prot ecteurs par

rhydr ogi ne, ® formul as dans 1 66 1le EH-BH, RIH-AR2 et Re sont comme
dé6finis dans-1a nbt hode A ci-de ; D) Ia pr%paraﬂon des conposes de
formula X .- Ho_@—c-o‘ , ,,1". so

;= CH- CH2NH- R 65 ' i 0 090I N
S1i I'li "0 046 144 dans laquelle B est come defini ci-dessus et Rl est

_ChOI si dans ldgnsg{a&wﬂg Fpgﬂpc%%@nedgéﬂm gansdla reve(r:ildlcatlon 1§ et R? est un groupe protecteur des
5coes8 - hydroxyles.

17. Composé selon la revendlcatlon 16, dans lequel R’ est le groupe benzyle. )
15 18. Composé de formule: . _ i
R'2
_ _ OH
o ' CH—CHZ-NH—R

'@‘ﬁ
. o
ou de formule

30 w \
- CH-CH,~NH-R

35

\

.25

dans lesguelles R et R'? sont comme défini dans la’ revendlcatlon 12 et dans lesquelles R13 est un -
groupe protecteur des hydroxyies. : -——
19. Composé selon 1a revendication 18 dans lequel R'? et R' sont le groupe benzyle.
.20. Composition pharmaceutique contenant comme principe actif .une quantité efficace d’un
40 composé selon l'une des revendications 1 3 11 éventuellement associée avec un véhicule pharma-
ceuthuement acceptable. -
/21. Composition pharmaceuthue selon la_revendication 20, sous forme de dose unitaire.
" 22._Composition pharmaceutique contenant comme principe actif une premier. composant
' .contenant un composé selgn F'une quelconque des revendications 1 & 11 en combinaison avec un
-48 second composant contenant un agent bronchospasmolytique class:quement utilisé et ayant une -
! action rapide. :

ST 23. Composltlon pharmaceuthue selon la revendlcatnon 22 dans Iaquelle Ie second composant
est choisi parmi le groupe constitué de la terbutaline, I'nbutérol l'orciprénaline, le salbutamol,
I'épinéphrine, I'isoprénaline, et I'éphédrine.

50 24. Composé selon 'une quelconque des revendlcatlons 1 é 11 pour I'utilisation en tant que
bronchodilatateur chez les animaux, y compris I'"homme.
25. Composé selon I'une quelconque des revendications 1 & 11 pour futilisation dans la
décontraction de I'utérus humain, D o~

._ 55 Revendlcatlons pour I'Etat. contractant AT - o PP
Y . :
! ' 1. Procédé de. préparatlon des composés de formule i
R'o .
OH

CH—'CHZ—NH—R

e e . /

. " M



' -0 rdaction d" un conpos6 de formule Xl to RO OHw ~ ~ ~ ~
- 4~4~~~HC~~I-H2 NH .. R : Xl 15
Eﬁ/ ¢ COO0 3 20 IE)c un dar|v6 r6act|f du conposb de formulaXIl 0t .

5 a4 55 OH 25 formul es ddns
Jesquelles R et Rs sont comme ddflnlse CP 5@!3 s.et R est un groupe
protecteur des shy sklmgtapsutiquerhedt ec@ptablbs, Fformule dans laquelle R, R et R? ont les significations
® 830 0 sui \duvanies:r enpl acenent des 6ventuel s groupes protecteurs par
hydr ogdne; E) P&t chols! i o pRtpsoFPRISS E?)r'rﬁﬁti!ge de formile XIX RL O OH

A 5 ~-NOC CH NH-R Xill 40 ~ ~ ~ ~ ~ ~ _
e ' c*"z _ i.dans R est comme dini dans

| %
Ia nbt hode A ci- dessus e A 3 atomas’ e car ns, et RI' est
c:lgm Si parm I e groups coRpos& d et radl 1 : CH2 I
P - 7 o CHy 150

R' est choisi dans le groupe composé de H et Rz
'R? est choisi dans le groupe composé de

15

' | 0

(b) _ R —C=

25 gt

- i Xt
(¢) - R4E_o_ C—

:o;'mHules dans lesquelles R® est chousn dans le groupe compose de *
“(a

- o -
(b) - : o R"'—C—-

dans laquelle RS est un groupe alkyle a chaine dro:te ou ramifiée contenant de 1 3 4 atomes de carbone

. pb

45' - (et) t;l que R* est choisi dans !e groupe: composé de
' a
(b) und groupe alkyle contenant de 1 &4 3 atomes de carbone par des méthodes connues:
A) Réductlon d'un composé de formule V - .

o Rlo

; chy

dans Iaquelle RY, R' et R? sont comme déf' inis cl-dessus et itels que si R‘ est H Ies substltuants
.hydroxyles résultants doivent &tre protégés par.une groupe protecteur des hydroxyles, et tels que R® est
_un hydrogéne ou un groupe N protecteur suwne, si nécessalre, du remplacement des groupes pro-
60 tecteurs restants par [’ hydrogéne o ) .

‘”, mmmme'




00 ‘r6action d' un conposA de formuls X V. 55 ~ -~ ~ L~ ~

- avec un 9orrposA de formuls XV R.20- OH CH-CH - NH-R :

X85 o, -~ e 0 091~~ ~ e M NeS 0. 046
144 dans lesquelles R et RO sont come d6finis ci- dessus R12 est choi si
parm e groupe conpos6 des groupes pocﬁﬁétbﬁﬁs des hydroxyl es ‘et du -
radi cal . HO- C O - 0 Zest le groupe
hydr oxy ou ueﬁ %aﬁ"S’g’é‘r%‘é‘ ctogﬁpozaéudee f&mme v'Br, et tel que tout radical _

car boxyl i que -COOH 10 present dansR conp XV sous fornme r6active. F)
Rbaction ¢ un conposb de fornul e XVi 1 CH CH2- NH- R R

XVl R130 20 avec un conpos6 de formul 1CHRBHM dans | equel |e groups wi
car boxyl i que est active, formules dan squelles Ret R2 ont la -

signification 25 donnee precedenmfp ‘et tels que R 3 soit 'k R2 ou un _
groupe pr9+ avéeun cagpshyefomeyleadl, du noment qu' au noins un radical R 3 est
H et...tels que | e Conposb R2-OH est une gntit6 carboxylique reactive,
suivie, s'il est d6sir6,de |la separatlon S cofrpos6s de fornule I ainsi
obt enus’ en sos -anti podes opti ques et/ ouHnle sa transformati on en un. sel
th6rapeut|querrent accept abl e. Npe )
pour former un composé de formule VHI - -

RO
S 20 o OH /R
| CH-CH,—N_ . - Vil

I o 6
rR% . R
. suivie, si nécessalre, du remplacement des “groupes protecteurs. par I'hydrogéne, formules dans -
lesquelles R, R', R? et R® sont comme définis dans la.-méthode A ci-dessus, et tels que Xestun halogéne

: . ou un groupe fonctionellement équivalent capable de réagnr avec Iamme
a ' C) Réacﬂon d'un composé de formule IX. .

2F

rlo

35
_ _ 'R%
.avec un composé de formule ViI.
7

- as pour ‘former un composé de formule vill
' ‘. o . .. R . R 0 ’

Vil

\R"’O.:-" “

suivie, si nécessaire, du remplacement des groupas protecteurs par I'hydrogéne, formules dans
s5 lesquelles R, R', R? et R® sont comme définis dans.la méthode A ci-dessus; -
D) Pour Ia préparatlon des composés de formule X N :

. i
Boagetl oo 1_ S P I

S LT __‘\_.: T SRR
80 : ' CH_—_'CHZN-H-—.R‘- i - *
RS-c 'C—O
| Il |
65 : o ~ i
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~defini dens la 30 revendication 1; et ses sels therapeutiquenent
Aacceptables, dans laquelle RI et R2 sont tous deux 0 35 - dans | equel
~est comme dWini dens la revendicatig

/ ~~~~~~~ 0

2¥ Proc6d6 selon |la revendication 1 pour |la prbpafafion d' un conpos6 co

_ : 46 134 Procd6 selon | a .revendicatio
1 pour |a prbparation d un conpos6 comme bel ni dans |l a revendication 1 et
de ses. sel dabsisqualieiftestpommer éfin cicdepsua bt REesthheisl darsde @rounR|compesé de Hiet dipradical: 40
_ _ _ F1_O~ - G :45 dans'laquelle R3

est comme defini dens |a revendiacsaﬁ_i_gn _cProced6 selon |a revendication
=

1 pour ‘| @ preparation d' un conpos6pcom -flnL tans | une quel conque des
revendi cations 1 a 3 dens |aquellegR est -( )3. 5. Proced6 selon |a

-revendi cation 1 pour |a préparation d' un conposb, et do,ses sels s ihra-
- peut i quemeiéection dapraappass, deglermuly Xu| e: : :

§ B0~~~ g~ e ' 0- BGCCGCGO .
t 110-0. I4  o : . OH3. R90 . 55
: Co _ . I E ' : ' — . ~~~~CH CIH ’
- {CH 0 L 2 e | ket
. _ o —-R Xl
, C- C;5O : 3.0 C_AO0 ~ 2 T
a! 65 921 .LlllllllJllll I HO oo : : S -
- N
: . . o o .
_ 20 avec un dérivé _réactif du composé de formula XI!
w . .
Il
R5—C—OH. :
formules dans lesquelles R et R® sont comme définis ci-dessus et R? est un groupe protecteur des
_ hydroxyles ou le radical _ _ _ . : '
: I
o : , T 0 _ o
suivie du remplacement des éventuels groupes protecteurs par |'hydrogéne;
E) Pour la préparation des composés de formule Xill
: as
B | | r'o
P . L _ OH. |
' o CH~CH,~NH-R X
o . | . . .
R‘,°—o—c c-0
: 0 -0 g
45 dans laquelle R est comme défini dans la méthode A ci-dessus, R® est ﬁn groupe alkyie contenant de 1 :-.3
8 3 atomes de carbone, et R'' est choisi parmi le groupe composé de H et du radical
 réaction d'un composé de formule XIV
o5 - T Rey
" avec un ¢omboéé de 'form'ule XV ' _ : o . l S _ _ . . <
' 12, . '
R'“0.. . oW o , _
| . CH-CHy-NH-R Coxv |
- O S
o | é (l:'o | _ S § -
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0 046 144 6 Proc6d6 selon | a revendication 1 pour |a preparation d' un

c%osr * de ses sels thnra- peutiquenent acceptables, de fornul
H3 0 -0 X S - .
~— HC-A-0 CO0O OH > - <~ O3 *,
s\ r CH-CH 2- NH-C(CHB)S 251 ~a 0046 144 HC - HO .. GO

8 Proc6dé sel on |a revendication 1 pour '

gr eparat i oife ;87 g%ﬂﬂggggﬁgg e e aap et & b et ayﬁm gfaweﬁmsfée%e

de, for rrul a: 35
N O~~~~~~=<~~H CH CH2- NH ( )3 \ ' HO

c 0 8. Pr’oc6d6 selon la revendic Olﬂl’ la’ preparatlon d' un conpose
et de sea selsa - th.rapeutiquenmento accept @bl es, de fornul e 30~~~~~~~~ 35
OH CHCH2-NHQ CH3 X e CH31 <co o] co’

~~~~~~~~ esgs grpupe hg_q;eaw ou ungglogQge.tel.qug C! ou Breet-telque tout radigal carboxylique ——COOH
1101111119 E a“ﬂj o1 hoq g% s f ¢aSHR i cation 1 pour. |a preparation
Réa %@WH'%{ﬁ

d' un corrpos aclyn %%" sqmpos paut i quement accept abl es, dea fornul a: -
"OH
15 '
| _ _ CH—CH,~NH-R . COXvi
) | R13 N\
{_.. 20 avec un composé de formule XVII ' '
R—OH

dans lequel le groupe carboxylique est activé, formules dans lesquelles R et R? ont la signification
25 donnée précédemment et tels que R'® soit 'H, R? ou un groupe protecteur des hydroxyles, du
moment qu'au moins un radical R'® est H, et.fels que le Composé R>—OH est une entité
carboxylique réactive, suivie, s'il est désiré, de la séparation des composés de formule | ainsi obtenus en
ses antipodes optiques et/ou de sa transformation en un sel thérapeutiquement acceptable. -
2. Procédé selon la revendication 1 pour la préparation d'un composé comme défini dans la
30 revendication 1, et ses sels thérapeutiquement -acceptables, dans laquelle R' et R? sont tous deux

| | - ﬁ
o nso.@_c_

dans lequel R? est comme défim dans la revendication 1.
" 3. Procédé selon la revendication 1 pour la préparation d'un composé comme déf‘ ini dans la
revendication 1 et de ses sels thérapet_mquement acceptables dans lequel R est H et R? est

S “3°@_°'

5 dans laquelle R® est comme déf‘ ini dans la revendication 1. - ' ' Co
o 4. Procédé selon la revendication 1 pour la préparation d'un composé comme déf' ini dans Iune
quelconque des revendications 1 & 3 dans laquelle R est —(CH,),.

5. Procédé selon la revendication 1 pour la préparatlon d un composé et de ses sels théra-.
peutuquement acceptables, de formule

v

40

. | o .
°“‘%‘N.“.‘f“f°‘_"a o
. I II ll - SRR
_-Hac-cf' -€-0 : _ 3
. 60 ' R
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00 cHO mé) 60 93 0 046 144 10.
Proc6d6 sel on | a revendi cation 1 pour q gpaﬁatlon d' un conpose, et de

ses sel s .t h6r ap6éuPiogédénseion Iaweqmiabbres,podelafmémiwtnan deIcGHB&é et @& Qs@el@"ﬁﬁra-
> CHCH2NH \Reytquemem ggeptables, de formule 3 30~~~ _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 43
5 6 20 T I CHC_N
H-C-C C-0, : -5
| - _ OH
_ : CHa ' )
- _ ) H—CH —NH-—C(CH:;)3
10
5 7. Procédé selon la revendication 1 pour la préparatiofl d’'un composé, et de ses sels théfa-
peutiguement acceptables, de formule:
| o
20 o HO c-0 OH
T |
-CH—CHZ—NH—C(QHa)a '

25 ' HO

8. Procédé selon la revendlcatlon 1 pour la préparatlon d’'un composé, et de ses. sels
thérapeuthuement acceptables, de formule

@_n _@_n
“". ._Il '_Il

9 Procédé selon Ia revendication 1 pour. la préparatuon d’un composé -et de ses sels théra-
peuttquement acceptables de formule '

. - M0 0 -
- [0 I SN
- | '.C"'a'f-'c"° C-o, ‘. .-
o . _ Con

OH

CH—-CH —NH—C(CH )

. ) /CH2
CHS CH-CHZ—NH—CH \ 2 R
N e CHS-C—C—O : c-0 - ... .
_- Lo . . ] . . ) . '\‘ . . . ) .
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N"’“’“T(Q F(ioc‘éaé‘ s‘élb‘tT“lETéV‘én&catmn 1 pour la préparatlon d un composé et de ses sels
thérapeutiquement acceptables, de formule:

| . )
CH3—C c-o —@—
OH

CH—CHZ-NH-C CH2

N\

. . CH3
o . .

10 '

CH3
15 " 3
20

25 | ™.

~

35
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