0043807 Description Field of the Invention The present invention relgfgé)to
‘novet - cenpounds havi ng therapeutrc activity, to processes for 5 thejr
preparat|on to chemical internediates at their preparation, to. .
phar maceut ! cal preparations contai nges'soy and-to. .t he. - nedi ci pal - use -of

t he co#rpounds. | n particular, the conpounds of t he |nvent|on has
bronchosp&&ﬁUWVPﬂc effect and are effective |n the treat nent of reversrble

obstructi Ve, qge ﬁ.le‘ant s of various genesis, particularly asthmatic
condi ti ons i fortrelatesith. n&lepé&h;iw%d'ladiuﬁ #srapButief activiyr B{peotesses for .

etf ect andhérr prRpaISifH, dﬁgmmmtm&nﬂmm& fae ahedr, prepgrationatd. yhmmdmeareparaﬂons

heart-sti rcmhtammg Iﬁ)am ra edfheo'tled'%ab ofthel CRMPQUARS. M Rastiguias the “gﬁ I e .
to find br"b’ﬁ% kK‘i}%{'b ﬁt {{}o‘hsalﬁf me"tg; ﬂveg.gz,%o d&:&t{& ansm,
s cu ti ¢ a/groldn
t he subst nl,g dalliebrde ﬁ&ots, caEl Neaawimulsder
t he gen@rl| rer uta I ne, - of the. struct ur al forrrula [ERR] 20 is one =
of the. presently preferred Iong actrng bronchodrlatrng drugs. on the. narket i
and”i’s’ de<Serkdoaad iof the inygntion 2 dur h \
t her apeut | C aEtl.’r Q?SL'h?b'%t“’ %@ﬂf bﬁtl ﬂ%ﬂt nts whu%l]&aveaﬁng Qf)raﬁn & a%{.iﬂ}hﬁ :n gy -
ch are on L
many.. yegr qe taf,.fe B thelst and can be quantlfled by the i ndi ng_that.
a: seruntconcentratron of at east about 2 ng/m of terbutaline is necessary: -
“for abtaining the desired. theéispeuticogetivity ERR]. et al., Europ J. din =
Pharmacol ; 10 9-18 (1976)) .. Anot | ng- actind Bronchospasmolytical ly = % =3,
effectlye conpound avai l abl e on il -NB‘G-Cs-@Hput anol of the structural .. .
-fornula [ERR] has a duration’of nchospasnnl ic activity which is about
equal - 'to the duration of .teruo4line. Attenpts 18 obtain .
br. onchospasrml yticall y act [ ve corrpounds wi th | ang dur ation of act I Vi t ar e

oo SR 3% LT sfé R e °?Etaar: -

time. M naliieitrat m@ys RP bibtaiRAG e dé eamptauﬁcs'

Vol,. 206 Netivity, (Hbrhblad 324, Edtoac.usreeehatdm:o hargratdl1ggebal properties of. a .

- ' ~ " 'Another long-acting bronchospasmolytlcally effective:. compound available on the market
' ‘30 salbutamol of the structural formula L _ . '

© HOCHgp | (l)H'-" cl:Ha"\- Ry

C has a duratlon of bronchospasmolytlc actwlty whrch is about equal to the duratlon oﬁ terbutallne

' Attempts to obtain bronchospasmolytically activé 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

. ethanol amine derivatives known at that time. Minatoya, The Journal of Pharmacology and
Experimental Therapeutics Vol. 208 No. 3, 515—527, discusses the pharmacological propertnes ofa
compound known as blto|terol of the formula _ _ . .

o | Hac—Q—co e -
.. o . Hs°'©",'|‘|’.‘° nT e [~
AP - _ . CHg \

. v, . . . _'\ . \
. RN The compound bitolterol which also i is drsclosed in the Belgian patent 748 178 proved to have a

C . 88 duration of activity comparable with that of salbutamol.

: The problem underlying the present invention was to find orally active bronchospasmolytrc agents
- which have a cllnlcally useful duration of activity of at Ieest 12 hours.

Qutline of the Inventlon '
60 The present invention provrdes new compounds havmg bronchospasmolytic actrvnty at oral
" administration and exhibiting a duration of activity of up to 12 hours or more. The compounds of the
" invention also exhibit a lower degree of undesired cardiovascular side effects. Thus, they exhibit less
chronotropic and inotropic effect than terbutaline.
o The invention also relates to methods for preparation of the compounds, -pharmaceutical
) és composition containing the compounds as actlve rngredlents, and to the use of the compounds for




- . 4 .
conmpound known as bitolterol of the fornmula 45 [ERR] 50 The conpound Q
bi-tolterol which alsois disclosed in the Belgian patent 748 178 prove

have a 55 ~duration of activity conparable with that of satbutanol. The

pr bl em unt;lerl ying the present inventi ShOABBOF find orally active -~ - -~~~
ronc hpS pasnmo ' Jclh Lﬁ&fcl:lodlldllw’nahl @ammbls including
ctivity of - hlf:%be gﬁ%ﬁ% ’5%?%?&%5#@%@ aﬁ/emtpnmdsw producing’ rﬁ@x joapbthe -
nvention- prommdﬁsmerew andrtpcnhauhachaml eraratipnshenntainingo g&"P@P s of 1"}’ f'gﬁg?'a]"
dmi ni stratj ocpnmmnoanmatqongfnao'um usef drprgiodilating Aeen)- Py 'ﬂour S or

e. The o oungds, of al so exhibit a Iower degree of .
ndesired car %; °" Of né/%%ﬂtgg potiRdéSof tliélfbytnﬂxhl bit | ess chronot rop| c

ot hods for. preparation of the corﬁﬂ@unds
cont ai ning® he corrpounds as_active iny
‘conpounds -for 2 =004 3 807 therape
for produ0| ng bronchod~| 1 atlon i N -mamy

- phar neceuti cal 65 conposition

i §its, and to the -use of the. _
_ISALBASAGH-A N .particul.ar the. use
|nclud?ng hunans. FurthernDre thef .

human uterd% and to. phar rraceutlcal prepar ati-ons containing the: corrpounds
the invent L tHePp utielly NiabdptiBleValtd tridreof) WY Rfifch Gtllay used. br orichodi-I'at i ng-:
~-afjent:, ‘as desa@ris besktdddm itie ghelipaednsibuinigaaf.—CIEHgL.| ed descri’ ptlon of .t he

b hyentlon The invention rel ates to new conpounds: of t-he formula [ ERR] - and

therapeutléal ly- accept abl e sal reof in vm-i yHa mul a R i s° sel ect ed
fromthe group consisting of [ \

: - '_ 2 and. RS S
\ 7 \ e
R‘ is selected from the group consrstlr)g of H and R?, LT L \ '
R? represents the redlcal of the formula _ " \.\.\. - :
e

wherem R3 is selected from the group consrstlng of R o ' T
T T - S _ _
{b) alkyl groups contammg 1—3 carbon atoms

wherein RS is selected from the group consrstmg of

{a) OH

{b) alkoxy groups containing 1—3 carbon atoms and wherem
R* is selected from the group consisting of

(a) H
S s¢ (b) alkyl groups containing 1—3 carbon atoms L o
s with the proviso that R® and R* are combined as follows: - *. - : |
: a. Y
- ) When R is . . then is R
T H ' : H
" alky! group of - H or an alkyl group.of

80 1-3 carbon atoms 1-3 carbon atoms

. o5 __ i m

88 '

i

nd i notropl c effect than terbut aline. The invention also relates to



20 [ERR] 25 [ERR] is selected fromthe. group consisting of Hand [ERR], @
[ERR} represents the radical of the formula [[ERR] 36 wherein [ERR] is W
sel ect ed fromthe group consisting.-of (a) H (b) al kyl groups containing 1-3
carbon .atorts 40 - (c) [ERR] 45 wher. eoom i s .sel.ect ed fromthe gr oup

.co.n5| swing of a al kox I ni n l 3 c n?n K
wereln T o m{a&% ek e hedten -
groups cont ,ﬁ

are conbi ned aaluétdﬂbonfhmp als a' and R’ are . then is [ERR] 55 H

H.al kyl group of .. = . H or an at kyI' gr oup of 1 3 car\bon at ons
1-3 carbon atoms [ERR] . | . H 65 3 LA . CH,

I e O 2& B R
RNt ONGes L BT Bwee- [ Swes

W &K

- 26

: lllust_rative ekarhples of compounds of th'é- ifﬁ(ention'are': e
o)

OH CH3

CH-CHa—NH—C --CH3

46 . - HaN=-C-0




rd

0 043 807 -The formula |I thus enconpasses conpounds having one hydroxy @
substituent in position 3 or 5 on the phenyl radical substituted and the
ot her  hydrgxy substituent unsubsti tut ed, and conpounds havi-ng both of the =~
hydr.oxy..groups..in.the base structure. s@o48t802d. |llustrative exanples of = .~
the radicals [ERR] and [ERR] are: 5 [-ERR] 20 30 CH3 40 IIl'lustrative .
exanpl es of conpounds of tCHzQaventiton are: [ERR] 50 60 654 - .0043807  --~-
" [ERR] 5 ~. 0043 807 [ERR] :  ° .N-EI:'-O' S o -

-CH-CHpNH-C~CHy

TG

18 a—usct-lch 9 ; ’
- m “\KN-!:':‘-O“ . ‘
CHgCH3CHy
N - \N-C-O

55

&5
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043807 [ ERR] 0043 807. | -
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' 0043807
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[ERR] + 0043.807 [ERR

Preferred groups of conmpounds of the fornula I

is [ERR] -
al kyl

groups having 1-3 carbon at ons.

0043 807 [ERR]

0043 807 [ERR]
ar e.

0043 807
1. Conpounds wherein

2 ‘Conpounds of the formula [ERR] where [ERR] and,[ERR} are H or

ng@%und_s of the formul.a [ERR]
ups having 1- 3 carbon atons 4.

wherein [ERR] and [ERR] are H or al kyI gro

Conpounds. of the f or mul ascHI:,]cl-deal Il

[ ERR]
.,1d
N
25
w

55

N-C-0_
mscnzcuz

CH3°H2 \K
N-C-O

/
\_

' 9-'3CH2 CH,

N-C-0
]

H ]

V\ﬁerel n [ERR] and [ERR] are [ERR] or

CH,

| CHa
CH~CH, ~NH=C~CH,
CH



'The preferred conpound of the-.invention is the conpound of the formul a (iiéj
t

[ERR] As the conpounds ‘of the invention of the formula | possess at |eas
one asynnetrrc carbon atom the inventio includes all possible optically
active. forns and racem c m xtures of t he ﬁagpounds The racem c m xture may
be resol ved. by conventi ohal met hods, O le by salt formation with an
optically actrve acid, followed b fractr .crystal | jsation.. The :
i nvention al so includes selvates o he 3ﬁpounds of %he fornula 1° such as
solvates with water - 1/2, @pr 2 np gLNmmu-cny e conmpound I - and
‘with aliphatic alcohols, 1,gole of tXeg .Icohol per- ol € conpound | . :
clinicalgpractice the co. s will/normal |y -be adtai st erad oraIIy by

i njection or by |nhalat|&Hmr1aNﬂfﬁ%nn1of a pharmaceutical preparation
conprising the active |ngreﬂ ent An the form of the-original conmpound or
optionally in the formof p arnaceutrcally accept abl e sakt thereof, in.
assocratbon wi th-a -pharacelti call y acceptable carrier whi ch may be a..
solid, semsolid or [iquid drluentggm an |§§est|ble capsule and such

'preparatrons conprise a further as e inve n. The conpounds nay
.al so be used -wi.t hout - carrrer mat eri al armaceutical .
preparathons nmay be ne : ops, a%ros 8r inhal ation, _etc;
Usual I'y the active substand I ‘conrTse between- rQS and 99, or betmeen
0.1 and 99% by. wei ght "of - t he Bp&pgrﬁ i on,. for exanpl e “between .0.5-and 20%"
n
ad

for preparations i nt ended for ction and between 0.1 and 50%: f or
preparations intended for ora ni stration.  The nem/conpounds accordrng
to the i Mrention may be administered in the form.of salts- With . .

physi ol ogi cal |’y acceptabl e acids. Suitable acids which may be used are, fér;
phur i a# f umari cCCHLi tTi €, tartaric, .

exanpl e hydrochl ori c, hydrbbronfc 49
mal ei ¢ or succinic acid. The* i nvention
conposi t Bdns conpri si ng.-as ) 3
the compounds accordrng}h@

ot hler provrd s _pharmaceutica

mt CHrtCH,-NIZo33CH8 07 | east one of
nventrou- n.associ ati with a
oharnaceutrcal carrier. Such Qsd-ig/ons ‘may . be desigred for oral, -
bronchi al, rectal or parenteral'adﬂlnrstratron To produce pharnacedtrcal
hreparatﬂ@ns in the formof desageQnits for oral applrcatron -

‘s . :..
| HO oH CH
. [ [ 2
50 . ¢H _ __
: .. N=Cc-0 3 \
3 Vs
H o
585

‘68

ST



a conpound of the invention in the formof the free base, orb-@

_'Cal |y acceptable 5 sal't thereof, the active ingredient may

_ - ‘a solid, pulverized carrier,. for exanple' | act ose, sacchar ose,

sor bi t: manni tol, a starch such as qugm goxrch, corn starch, nuize

star chr,_ ranyl opectl on, ‘a cellul ose derivative or gelatin, and al so may

‘i ncl ude: I ubri-cants such as nmagnesi ub®
ot her pol yet hyl ene gl ycol :waxes and co)jpRessed to forlmtabl ets or centers

- for dragees. If dragees are required, EHt-e 83 coat ed, for.
«sxanple, wJth concentrat ed 1883 sugar sy&=mli ons ‘whi-chdgay contain gum . - -
arabl c, .talc.-and/or titaniium.diong-gdeo”or alternativel y3vvtth a Iacquer '
‘di'ssol ved in easi | y vol ati-l-e pt/ganllc solvents or m xtures of organic S
‘5ol vents. Dyestuffs can be a@dgd t@ these coatings For the.preparation of
soft gelatln capsul es (pear- shaped ‘cl osed capsul es)- consi.sting of gelatln
.and, .for ex%trrpl e;gl ycer ol , or 'siml ag.close apsul esg, t he acti ve - . _

“subst'ance may be adni‘xed with a Car bowa rld gel ati. nj é’apsul es. nmy cont ai n o
granul ates of the active substance with O - puhu@.tm-ged carrters such

as | act ose, sacchar ose, sor@igClh, nanni star cfes (For exarrple potato -.

ar ch, cor’ft starch, -or anyl opedyjn) “ul-ose derlva(t‘!*i@/es or gelatin, and -

- n#y al so include magnesi um st ear Ns I-P stearic acid. Dosage ‘units.for '
r-ect al application nay be. idy ke forgn of suppositori es conprising-the s
actl ve -substance in adm xturé WRth a Carbowax or - other -pol yet hylene gl ycol

B st "Eacl?dosage unit pref erably ‘contains 1 to 50 ny act i-ve.ingredi ent 20

-__'Lt qu.l;‘,d- preparations for ‘oral..applicati ¢ may b n the f ‘M of syrups, .-
suspensi ons or emilsi-ons, for exanple con g from:b{u‘k 0. 1%to 20% by ,

wei ght of active substance and al so, if dé Ats as
st abi‘l'i zi ng%agent s, susperﬁ'ﬂsﬁuz%t s,-"di §peysi ng afent I avouring agent s
and/ or sweet ening agent's. Liquid _gvfons for rectalChdnminj stration my -
' b@/| nithe formof aqueous sol Uttla%ug C(Hntal fitng: 25 from about 0:1%t06 2%by
wei ght of .active subst ancecHycH desi red;, stabilizing agents and/or
ffer subsdipances. For par ent er al appl i cation by |nj ection the carri‘er may"
b a sterlle parenteral |y acceptable ligquid, e.g. .pyroegen-free water or an
aGuedus sol ution of pol yvi nyl pyrroliggne, or o par ent gl ly acceptable oil,
eig. arachis oil and optional [y st-abi glagents aqd/eor buf f er

subst ances. jsDosage units of the, sol uti g-d«-e-m.a:g{éousl y be encl osed .
i arrpoul es, each: dosage unit E‘erabl Pnt ai ni frlo 1 to 10 ng of '
the br onchl a,CHghe | COITpOSI t| ons are _..;'.;-..

2 ti ve i.ngr ed| ent. For admnis i Qn
a vantageously in the formocEH /9 ﬁy

- 45 o -

CH-CHZ-NH-'C'-Q_CHa |

50 : . CH
| | >N-ICI:-O o | S
55
HO OH CHy
I . .
322 _ .
. _ ‘L CH,
N-C-0 3
| I -
65

-CHaCHy o

QI cal gHum st ealClige or . a Carbowax or - --—--




e T

#i ndi vi Yual

{

25

55

68

fwi de range.-and wil |l
‘ requi rements of each pati
iffrom5 to 200 ny-per day' At treatnent wth dose aerosol, a suitable dosage .
funit may contain fromoO.1 -
#- such dosage unit's may
fpkar naceut i ca
8be fornukated so that.they pr
singl e dosage units or as mul
ft est results in Table | bel ows
ghave an onset of - broncHgH¢-"Ii ng ef fect which is slower than the onset of

1t he bronehodil ati ng effecﬂ of the reference substance terbutaline.: Thi s> ..
profile of activity will ke the conpounds of the invention 45 suitabl ™
fif or use not only by themselves in contintous nmaintenance therapy,. but also
in acute therapy in coﬁﬁh at|0n wi t h bronchodi | at.i ng. drugs whi ch have a™

if aster omset of ef fect. ex gyles of known bronchospasnol ytically active”
conpounds which -ar.e SUItab

i nvention be ment

COﬁpOSIF fons

it he present
tor oi prenal i ne,

i soprenal ine 65 17

38 -

R

gsolution or spray suspension. The solution or suspension advantageously (?EZ)
contains ‘fromO0.1 to 10% by wei ght of the active ingredient. 35 The

gdosage at yhich the active ingredients are administered may vary within a
depend on varlougHFﬁi such as for exanple:the

table. oral dosage range nmay be

0 10 ng of the active ingredient. One or two
l ni-stered at each treatnent 40 "~ The
Qnt ai nPrg the'actlv |ngred|ents may su1tab|y

P Qe anges ei.ther as
g %329’{1% Zndicated in the

4t conpounds of He present i nvention may

use ip,conbinati-on with the Conpounds of
et erbutallne cH terol,

sal but anol , epi ne RECH-- dHephedrlne 50 .
These cogpounds have tH%%(erlomﬁ =gt r uct ural orﬁubgg/’ 55 :
‘ ‘ eplnephrlne 60 [ERR] T
0 9968qy [ERR] : _ orci prenaline *

W . ?H ' CH
CH-CHZ-NH-CH/ 2\

OH -
CH-CH -NH—CH/ \

NeH,” ok

10
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salbutanDI [.ERR]

i% the conpounds of the invention: [Emm
Phar rraceutl cal conbl net-ib@ ®par @ i-ons contai ning a conpound of the
i'nvention together with a:fee '-r"bronchospasnnlytlcalIy active substance
with faster onset of "effect copdty

‘Mvention.s - .. 0043807 in
conti nation of a conpound
~bronchospasnol.ytic ageds
‘the” known conpound to the C

?E'orrpom tions d;lomt aining a
clLBhA |y used
‘d above, the‘“@#pb?' 2oportion -of
0f the invention-is @Quitably from1 27"

he. for'
s nent

.10 4:5 ands preferably fron11 :4. The conpounds of .the invention can . .:

_be prepared by “Kriown® nethod94such0as A) Reducing a. conpound of . t he. fornula
._[ERR] wherein R- [ERR] and [ERR]- are.as defined abové, afid wherein when <.~
[ERR} or [ERR] is Hthe resulting hydroxy sub- stituents may bepr.otected by -

“Bgraip, whereafter, if. negessar remai ni ng- prbtectlng groups are replaced
By fiydrogen. As exanples Dﬁ\\ qpps whi ch ‘can be used for protectlon of . -
.. hydEoxy substituents in- iﬁf;u_c_o s o '

}a hydroxy,protectlng group, and,wherei-n. [ERR] is hydrogen or a.N-protecting

[ ERR] . o)
_ terbutaline 30 35 _



st e = o - e e sSlea e Rr R R TmAEmRamETT

.radicals [ERR} and [ERR] can be nentioned ordinarily used - (;éj;)
i .hydr oxy-protecting groups readily. replaceable 20 by hydrogen such as fo
exanpl e al kyl or acyl radicals of not nore than. 5 carbonatons or nono- or
i bi.cyclic aral kyl' groups of not nnre aiaq zcarbon atons .such as benzyl.
‘naphthylnethyl As exanpl es of- groups i ch can be -.used for ‘protecti-on. of
i the am nonitrogen atom can be m@tioned ordinarily used protecting groups-:
+ such as mono- or bicyclic:aral kyl QU cont ai ni ng &apt_nore than 11 carbon

QL
"atoms such as benzyl and napht hyl g€t ¥ 1. _%?( %\é;pon can be -
,ex_ég'ﬁle P _ERR B) Redcting a.

lc}a’rrl ed out by known raylHgs .usi ny

corrpound’of the formul a [ERR 35 ) a conpound. of @'Ilne formula [ERR] to
"the formation of a conpou 1$%he formula [ ERR] ‘whereafter, if necessary,.._.

_ protecting groups are rem’d;e(g by hydrogen,. i n which fornmulas R [ERR],

i: [ERR] and [ERR] are .as.defined in nethod A above and wherein X is halogen

or a fuﬂ@tlonally eqU|vaIent gré#? capabl e ‘of reacting with the amne. S
'H[ERR]. As exanples of ~the radic ~can.g$ nentioned IeaV|ng gr oups such as -
F, d, Br, I, or 55 [ERR], wherein RRI[is alkyl, 9r§HgyL or aryl O e
Reactl ng a conpound of t for-mul a CH—CH,—NH~ CH o
“{[ERR] 65" with a co the foy=fl a 19. 0 04\\692’/ERR] 5 to the
{formation of a conpound th _ég§_ Ia ' o . L
~ - ~ HO ) ‘ e ' ..
S % S -
25 :
: : ~CH~-CH,, ~NH—CH CH :
_ 0N, e
; N-C-O - <
; 30 e e g
H ) O N\ —_
s . OH '
o o (l:H-CH ~NH CH/OHz\ ‘
y - Hy
Uy 2 \cuz/ T
w O N-C-0
v
45 HO  ~ ?H ”f .CH -
2
Q EH—CHy~NH— GH< ¢ CH,
- N-C-0
; CHyGHy O
55
HO
CH
_ PN
50 _ CH—CH,—NH CH/__ . CHy
°“'3°H2\ | \__CHZ/
' '/N-h:-o
s qHs 0

12




V\/nereafter if necessary protecting groups are replaced by @
hydmgen in whi ch formulas R- [ERR], [ERR] and [ERR]. are as defined i
‘met fod A above. D) Reacting a conpounglﬁ‘ b formula [ERR] 25 wherein
I ERR] Is I—f or a hydroxy-protecting gr 3 ‘as illustrated.in nethod A
‘provi ced that at |east one radical [ERR] is H with a- corrpound of the
fornula 30 [ERR]. 35 or a rea(“tlve derivative thereof, in whi-ch: formula R
‘and- R are as defined ahiye- ereaftdgg i f neg.essary, pr ot ecti ng groups -
~.are replaced by hydrogen. As exa reacti} NL@.'[IVES of the =27
. farmula cln be nentioned ordinar a+Ge car bgds ‘gr oups- CO- Y stch -
~as for exanpl e an acid hali.de su s acid chlor%!m-l n al kyl ester, an -
‘acid anhydride or a m xed, _- de with formc esters or: carboxyllc aci ds;-
“sul‘phoni ¢ or inorganic est or derivatives obtained by reaction between a
_'corrpound [°ERR] and a car- bod| © de or simlarly funetioning.conpounds such. as-:
'N N™-'car bonyl dii: m‘dazol e or N-ethyl-5- phenyli soxazoli um 3' -sul phonat e. 7 A .
“further reactive derivative which can.be used for- preparl hg corrpounds -
- wherein one of [ERR] and:i-bERR]m s Hand the other is an-al kyl -group or a
p055| bly saibgtituted . phen 1‘8 as def| ned abo\/e |s the lsocyanate of .
£ he: forrrul a [ERR] E) Redutyag ' _ S S S
® 043 80 H o

CQ\' \CH ~
H 0 _

66

13




 repl aceg by hydrogen in the/step.v

g

- [ [ERR]* whereafter, if necessary, protecting groups are replaced by hydrog ;{?

~-in which-formula R, [ERR] and [ERR] - . 10 are as defined

previously, The reduction can be carri-éd out in known manner for exanple

usi ng [ERR I For. the preparation of.such canpounds of the formula.l. wherein

[ERR] ¢s H it will be underst-ood tloao43r80'ﬂe met hods A-E illustrated above

- the starting material wll be a3,5-disubstituted conpound such as depicted.

- in the nmethods A—E(\Mt @- ragical [ERR], . or corr espondi ng substituent, .
is a hydroxy protect BRR] where. the group [ERR] is an ordlnarlly

: used hydroxy- protectlng gro e as 6X6€b|lfled okl method. A whichis .

/P Q . necessgr i ni ng protect|ng

groups.are repl aced by hydftogen. Bgq CH - r-ed "hydcaxy- protecting.

group. Benzyl is: alsghe erred ecti-ng roup\$05 M€ afi no n|trogen
20 The conpounds “of o) a |- thus obtained ar% i f-. desj red,. .

i resol veg, i nto their optlcaJ,( ofjers. The compounds | .are also, if deSlted

i+ converted to pharnaceutlcaHIy apcept abl e salts. The i.nt er'nedi at es used in

- the nethod A-E above are in sone cases neM/conpounds It Will bée.

.} illustrated bel.ow how the.internediates.can be prepared. Al reactions

il'lustragted ar'e- ‘known. For sinplification,. the various routes. which are -
} possi bl e for préparing chg inpernediates mnll be illustrated 26 by speC|f|c
exanples. It wll eaS|Iy‘§Q uflder st ood how these specific exanpllflcatlons
can be applied for preparipy-6ep
t he preparatlon of othe gend..conp
r adi cal Benzyl will be §e§|gnateo

r: |nt8Lned|ates ich-may be required in-
STRISTo R In the f _'schenes bel ow, the

/2 o

“i-nt er medi at es. used.in 8od A-30
| *N=-C~0 )
w e o | -
; . ’ by
| R iV
i 30 SN T -1 T
CHy ..
R | — MO 2
- - 3R ey
w
“ HO
; CH=CH,,—NH é’// 2\\‘
| 2 NcHy” ik )
! | 50 '8
| EERE N0
_E? ._  . 1 .
A |
: L R CH
60 o .Cllvi-Cth—NH / 2\CH2
: A R \\\CHZ |
N-C-O
as
H o

S N 65°
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o - [ERR] ROUTE A2: [ERR] . 004@,
] Rout e of . preparatlon for intermediates used in Method B 5 [ ERR] .
) p,reparat|on for .intermediates used in Method C [ERR] 50 The -

“intefpediate used in Method Dis the KR®AS 88Found .terbutal i ne which may
be prepared as described for exggple in US patent 4,011,258. 0043 Or.
‘Rout.e of preparation for internedi ]t es usled I'n I\/Elchgd E [ERR] The starti- ng
mat éri-al of the fornmula [ ERR] wher ¢R [ RI_?&. ER]A deflnedln

~Met'hod ‘A, are novel andcm itute asp "'50 of the _ -
-___;__.i\nventlon Also the startT rTg\'zra(t:_ey . used in Met ho N o
H o -

10
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t .
i . -

[ERR] wherein-R, [ERR] and [ERR] are as defined in Method A are novel and 2
~constitute an aspect of the invention. Such internediates in Methods B,
i.and D which are end products of the for.nula I having hydroxy protecting N
;igroups- or nitrogen protecting groups %r?sp novel and constitute further
-aspects of the invention. 65 The in ? S |IIustrat ed by the foll ow ng
i exanpl es. [ER@refermﬁ&d@ps&ﬁ?:oW&fﬁeﬁkr&mﬁﬂ&ﬁe on of . e
- 1-[bis-3",5"- Nodpmhwwahbmm-y-lﬂﬁmb,phenyl] 2- N-tertbutyl am noet hanol o
. hydrochl ori de %C°§'GPWF(9ﬁﬂBff°"FB"°g of o e
fbrzs 3", 54- (N N-dimethylcarb yl oxy) . 2- (N—'benzyl-t butyl) amno aceto- 5°°
‘__iphenone In 300 M of ethanB\ wa§ hydrogenated:In a Parr equipnment in the
presence of 25 nl of benzyliﬁl r_bde and-3.5 g of 10% Pd/ C. -'The AT
hydrogenation tine was 24 hrg at a ress e of 345H{Pa (50 psig)' and a It
tenperatjre of 50C. The cag4l yst wag ered off,| &nd the filtrate was C
.evaporated to’ dryness The 3es| due § Fk‘sﬁﬂyeﬂ'l-r%%opropanol il tered,
‘iand to' the filtrate vias ad di et hy=sl her to pre(’é itate the title L
'ecorrpound The identity of theN-ic-b product obt ai 8@ was confirmed with =~ =~
CINVR 10 Yield: 46.5 g NMR u;’RRI ppm 1.3.914(s); 3.0 12H (d) 3.2 2H (M);
"46(_DO—65_; 5.0 1H (q) 703H( ([ERRL) " JGOMB: 99, 8%[ERR] 8%[ERR]:

118.8% HPLC: 100. 0%
vh’ &E’ﬁkﬁ( gQroupf-g ﬁ? 1_-:;rlczay ! at%utyl ) am-no acet ophenone

‘bis-3",5' -
lv\/mch was used ‘as. st artlng materlal _was prepared as fol | ows.

. CCHn e
N CH=CHy~NH={~Chy e
25 N CH'S . -

- .: - \\

30 wherem R3 and R* are H or alkyl groups having 1—3 carbon atoms. / .-
4. Compounds of the formulas |l and iil wherein R and R # are CH, or CH CH, B
The preferred compound of the invention is the compound of the formula : o

35

RO

As the compounds of the mventlon of the formula | possess at least one asymmetnc carbon atom,
the invention includes ail the possibie optically active forms and racemic mixtures of the compounds.
The racemic mixture may be resolved by conventional methods, for example by salt formation with an
optically active acid, followed by fractional crystatlisation.
50 . The invention also includes solvates of the compounds of the formula | such as solvates wrth
-~ water — 1/2, 1 or 2 moles of water per mole compound | — and with aliphatic alcohols, 1: mole of the
alcohol per mole compound |. :
: - in clinical practice the oompounds quI normally be admmrstered orally, by m;ectron or by mhalatlon .
i __in the form of a pharmacsutical preparation comprising the active ingredient in the form of the original
' 55 compound, or optionally in the form of pharmaceutically acceptable salt thereof, in association with a
pharmaceuitically 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 may also be
used without carrier material. As examples of pharmaceutical preparatlons may be mentioned tablets,.
. drops, aerosol for inhalation, etc. Usually the active substance will comprise between 0.05 and 99, or
- 60 petween 0.1 and 99% by weight of the preparation, for example between 0.5 and 20% for preparations
intended fqr injection and between 0.1 and 50% for preparations intended for oral administration.
. . : The new compounds according to the invention may be administered in the form of salts with
s : physuologrcélly acceptable acids. Suitable acids which may be used are, for example hydrochlonc,
l hydrobromic, sulphuric, fumaric, citric, tartaric, maleic .or succinic acid.
l 65 The invention further provides pharmaceutical compositions comprising as active ingredient at




5- 3, 54N- N- di net hyl car banpyl oxy) - acet ophenone 35 To a solution ofg/é
5-di.hydr oxyacet ophenone in 700 m dry pyridi ne was added 280 m [of
thyl carbanmoyl chloride. The m xture was stirred for 18 hrs at

Af-ter evaporation in vacuo the rgpsd'goyas treated wi'th a mxture of
di et hyPet her and water Thé water phase was extract ed with di eth | et her,

wher eaf't er t h c°ﬂ;i,’,’,g T“S?a; ?‘ﬁ@l‘"g Ha'!,a% 'Wﬁ%ﬁ?ﬁ?&'\t@?t‘ a ceuﬁ?ﬂi carrier.
dri ed: over f Bfbation
sopr opyt al coheémmtga ﬁﬁmﬁe ent.o 1&% a?ﬁa's’a 9} muWaW{&p ptable
wes conf Lr rﬁedsam méreMMRe attive|ingredich® mdy te Mided [With] sofkpmmtvéhzé'd GHrtief,Sfor, examile, llattbse,

(s) 74

cc rbi'quls)'nan RR] s&echs Suchpis Bpgt;:g'sta@h corn st;arch maize starﬁl:n g;
el TR R RS,

.._Z,QO m q___;.-.. OX@aesdlﬁﬁmﬁ ity @PHYain guih SraBi¢) (thl® Bnd)or tRdniurh didkidé)Iop mtmaﬂvay 208 a.
I OXanelacqueedinsoivied rreeaw&svotattulerqrm:cawlvaﬁ&tf wixtufesiof orgaiie sohewisdDyestuffs can be

LERR]

m: of“ .
“obt aified "af t eFd‘-@?% Festing FVafbﬂe tnnerzf & gelptin aﬂqs( -shaped closed cansu'es)'

aeon i COﬁgﬂ?s ’%ﬁe‘%@ g:ﬁl;:@ ccharos ’9&?& nn%t{}gtarg géj}?géﬁ ,pota::: ‘

. Was confi rneds,mut
_"'.‘L'5 2H ( S) _{ stércB Hotngearth, ERRhonprﬁ) c3ﬂ_ulose deidABveS @7 gdldtinRind b3y also mclude magnesium
' (N Bleaipigper ac!arablanﬁ IKeditab rapylicatmnbm b atrittnofom@f cyriresitories
T a: sol Ut 0”225‘;,'" "‘B’—‘%’ ve, QHSE? rﬁé@é ef ppivethyisng glyqaf, wases.

ré l tams
i of “acet gae VRS olg I ors hf" 't E'ﬁegn o 10VnPoH Loths, badbHiadn@ Bl Dudihs,
.3@ m f .acet fAexam h&:oﬁ%%tnﬂlf@m\w&utbﬂ tB>2 by M@Kt of active substance and also, if desired, such _
. adjuvants as stabilizing: agents, suspendlng agents dispersing agents; flavourmg agents and/or :
sweetening agents.

Liquid preparations for rectal admlmstratlon may be in the form of aqueous solutlons contalmng: )
from about 0.1% to 2% by weight of actlve substance and also, if desu'ed stabilizing agents and/or. ...
buffer substances.

For parenteral apphcatlon by injection the carrier may be a sterile, parenterally acceptable liquid,
e.g. pyrogen-free water or an aqueous soiution of polyvinylpyrrolidone, or a parenterally acceptable oil, -
e.g., arachis oil and optionally stabnhzmg agents and/or buffer substances. Dosage units of the solution
may advantageously be enclosed m ampoules, each dosage umt preferably contammg from 0.1 to
10 mg of active ingredient. :

For administration to the bronchia, the composatlons are advantageously in the form of a spray
solution or spray suspensaon The solution or suspenslon advantageously contains from 0.1 to 10% by
weight of the active ingredient.

The dosage at which the active mgredlents are administered may vary within a wide range and.
will depend on various factors such as for example the individual requirements of each patient. A
suitable oral dosage range may be from 5 to 200 mg per day. B

At treatment with dose aerosol, a suitable dosage unit may contain from 0.1 to 10 mg of the .

- gctive” ingredient.: One-or twosuch dosage units may be administered at each treatment. -

The pharmaceutical compositions containing the active ingredients may suitably be formulated so
that they provide doses within these ranges either as single dosage units or as muitiple dosage units.

it is indicated in the test results in Table 1 below that compounds of the present invention may
have an onset of bronchedilating effect which is slower than the onset of the bronchodilating 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 therapyin -
combination with bronchodilating drugs which have a faster onset of effect. As examples of known
bronchospasmolytically active compounds which are suitable for use in combination with the
compounds of the present invention may be mentioned terbutaline, ibuterol, oroiprenaline, salbutamol
epinephrine, isoprenaline, and ephedrine.

50 These compounds have the following structural formulas:
HOL
5 - " HO CH—CH ,—NH=CH, epinephrine
| OH
e . 60
- _ B CH,
tl::H-;CHz—NH-fH isoprenaline
65 - ' OH ' CHé
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. stirring for 18 hrs, filtered, and evaporated in vacuo. The resi due was
~«dissolved in diethyl ether, petroleumether b.p. [ERR] was added, and the )
;ymlowpmmlthefowmdetmedoﬂ= After washing with water followed

4lby a 1:1 mxture of isopropylal cohol 6’&@*@7”‘ ether white crystals were

{ jobt ai rfed. . The i.dentity of the product was confirmed with NVR Yield: 4.6 g

¢ IN\R [ERR] ppm_1.2 9H (s); 3.9 (s); 3.9 2H.(s 4.0 2H-(s); 738H(rr)

1:([ERR], TM5) [ERR] ExaaneZPrep ion of 1 - *?? (NN- .

{di met hyI car banoyl oxy) - 5 - hydro ENH-CH - butyl orcﬁ.?gnam.e-

at’hanol ﬁydrochl oride 40 -a) 3" ~-- ylloxy- 5. b (N, N -

| Idi met hyl car banoyl oxy) - 2 - N- zyl Oﬁ: butj?hntno - aceto- phenone

hydr ochl ori de To a sol.ution of 9.1 g of -

:3- benzyl oxy- 5- (N, N-di net hyl car barroyl oxy) - acet ophenone in 150 'm of acetone

.,was addef 7.5 g of - N- benzyl - t‘f”a lLamine in 50 M of acetone. The m.xt ure
mas stlrred under- refl ux feor d , mhereafter it mas evaporated The-u

'resi due’ vias di ssol'ved-in dlgh yl et D& ¢

‘N- benzyl -t - bytyl am ne. hydr ohiggmi de

_§,added 2NsHCI.and the ether. se . _
-neUtraIized'mtth 109650d|un1darbona oI |on and ﬁx racted mnth :

di et hyl ether. The et her phayfﬂma —Bri ed over [ERR] dhd filtered, mhereafter

it was acidified with etherab_,hy rogen chl oride.. The preci pltated brown oil

was sepawat ed and dissol ved indethanol (25 m). The title conpound-

'crystalllzed upon the addition of diethylether to the ethanol solution. The

{lirdentity of the product was conmnrned with NVR Yiel di-5-3g-NVR [ERR] ppm
2.05 9H (s); 3.25 6H (d); 5.15 2H - '5.45 2H (fﬁs 7, 75 13H (rr) ([ERR] -

TVB) [ERE] . 0043 807" -~~-..\; - (,3H—CH2—NH—C'-CH-3 . te,bma“ e i i .__.__':__'___,'_

o the flltrate was \
ueous 4 was .

_ s . . T S Co T o .
C HOCH, . & S
| "~ Ho- ~CH—CH,~NH—C~CH, = . salbutamol
9 S CH-CH-NH-CH, ' ey | g
T HCHNHOHy  opnedrine

. The following bronchospasmolyticaily acti in co .'
. the compounds of the mvengon y y active compounds may also.be used in comblnatlon with

—

. HO - - ' N
. ' /CH\ -
. 50 . CH-CH -NH CH
_ S [ 2 New” £
! CHy y
“ Ho [ H '. ) "."'.
CH
fH CH2-NH-C/ 2\0H2
60 OH 3 \.CHz/
HO kR

Pharmaceutical combmatton preparations contamlng a compound of the invention together with
a further bronchospasmolytically active substance with faster onset of effect constitute a further aspect
- 65 of the present invention.
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- (N/N - dinethyl carbanmoyl oxy) - 5 - hydroxyl - phenyl - 2 - t - @

.no.- ethanol hydrochloride A solution of 3 - Benzyl oxy - 5" - NN -
Ica.rbam)yl oXy - 2 - N- benzyl - t - butyl- amno -, acetophenone
..hydr othlori.de obtai ned |n step a in 75 ¢rogd g8yhanol was hydr ogenated in

: presence anbi ent te erature and 380<Pa (55 psig)
for 18 hours: cmgi na °f§§§,§;si

it f lewith
_ f#a ﬁ’fﬂ""‘*‘tt'ral'(‘z° & §omp, h e%!ﬁd‘lpm"&eldt a
to dryness Tkt&mfn&ﬁ d\&@iherceﬁh yﬁgE%a E?ﬂﬁiﬂ? Ye. t e weight proportion of the
al C0h0|dl et hyIl=§tther41'he |dqehntflﬂty of th e{ht ?’?" g?r:{;oun \/\/as12ct8r11f58"d %fefmf’wmm
NVR. ¥i.el d?® doupg of TSindention aén be prepded biPkiGwnOB8hedyRuEERR] ppm

.1.40 9H (s); 3 oghgﬂ’ a@wzuwf(thsform 4.70; 4.95 1H (q): 6.70 3H (|vp
([ERR]) [ ERR] The 3- benzyl oxy-5- (N N—dl met hyl car banpyl oxy) -.dcet ophenone - o
“whi chiwas used as starting materi aR Qe ared as-follows. 25 2a) N
3= Ben_zyloxy’ 5- (N N—d| et hyI car barmyl 0. d t.ophenone To:a solution-of 9.7
' 3- be SER,mN-Bf Pyridine was. added.5.5
di net hyl_ car barheyl chI ori de. .. Af, stifri @sthe ‘M Xturte at” [ ERR]” for-
irs, |t was evaporated to dryh s, .and the Residue paI‘I_ItIOI’le betyveen

. diethy RVEPQL & 0N, of e et her 30 . phase gave a yel|ow 0" -
‘ghi ¢ *was DU o o il 5""'“3!"" s L il i
@he [ EBlp, Whe )ftél,slfﬁdé -":5 '; ": : ro gg‘l-g'p;ectmg _
£8) ;3 10 6H (s) As&xarﬂplid—lo( sbo;ups? wil&h&ldn ubgﬁugr iSthe
- Be j.y| 0X3p - @ca's R N“N3 cifarehen ermnmm aw ‘?ed hvaroxv-ﬁrbtamcgwmﬁ plsBeaBle
.sol ufj on of : Yég ralkybgﬂgys eoq%vple arvl or RYlNi icalsgif ot Mo qedm;b& roatyn)ts o, mtlmo- E
%Cgt henone Obt AL 18Rdin :ﬁ) ;‘r? rbsmp ﬁf prot??c‘?on of the ammonltrogen atomggn be

' Of br onemienddno ﬂarW uda pFbitdHRY Srou
| ps such as mono- or bicyclic aralkyt gr :
more than 11 carbon" atoms sueh as benzyl and naphthylmethylcy Z—g odps contammg not,.

The reduction can be carried out by known methods ysing for
- 8) Reactmg a Compound of the formula using example Pd/C or NaBH

W -
~, .

[ - TR L

;heere:f::rR.li r:eacsegz%rzédﬁ;o;e‘::rgd grogps are replaced by hydrogen in- whlch formulas R
o
group capable of reacting s oo A ea lﬁx:‘%nd wherein X is halogen or a functlonally equivalent

As examples of the radical '
5§ OSO,R®, wherein RS is alkyl, ar'aclakvl)f:rcaa:\'/l be menfloned Ie_avmg groups. sqch as F, Cl Br. 1 or

C) Reacting a compound of the formula ' !

Rlo

/0

65 with a'compourid of.the formula
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r The mxture was stirred at anbient tenperature for 1 hour, and t hen
'\ evapor ated. The residue was so dissolved in diethylether and treated with Q\&l
. activated charcoal. After filtering, the filtrate was evaporated, and the
i’ residue recrystallized fromlsoprowy a identity of the product. was
- confid¢med with NMR Yield: 7.9 g N ?gﬂ gpm 3.10 6H (s); 4.40 21 (s);
5.10 2H (s); 7.2 8H(m ([ERR] TVE). [ EFRI-RG5. 0043 807 Exanple 3 ~ =~ . -
- Preparation of 1 - T3,5 bIS - (N - ethyl car banoyl oxyI - phenyl" t
- butyI am noet hanol hydrochl oride a) 3", 8. -. Bis - (N -"ethylcar barmyl oxy)2
N -- benz but am no ne hydrochl ori-de To -a sol ution-of"
\§/0 g of® 3}{’ qge f'fﬂngt'm 1?1%/'?"85?%8&‘@?%@9@ 2- br ono-acet ophenone-in 100. M of
;. acetone was. added 7.0 g of N-benzyl - t.- butyl a m ne. :The m xture was refl uxed
~for 18 hours. The 4.1 g of N-ber®W-t-butghani ne hydr.obrom de fornmed and
. precipitated during the.reaction wa x| tpred off and the filtrate was- . -
- acidifid8 with eone™HCl. Thé fittraffe YasCrret edepor at ed to dryness and the
‘. title conpound was isol ated™by ‘col w hr.omat ogggphy on Silica gel 60 using
1) [ERR]/ethanol (2:1), 2) 10 etdfarfol “as el uant The title corrpound was o
~eluted in the, et hanol fractlon and recrystalllzed from . '
“'i ethanol /réli ghbnikek, hﬁrnechaayl ‘Hrndctitg/ gRfups hue. némcthwmmr@ﬁ.f int m&hwiotrimlﬂvn
" Yi el 'd: 0. 3Ry RNERY RERE ]asmoﬂﬂedjmﬂaeﬂidd(ﬁt ahovd.. 6 9H (s); 3.36H (m; 4.2 2H (M
1 4.9 2H (s); 7mmwﬂow«\°w@eﬂofm@*ﬂm] 25 305b). 1--. [3,5" -.Bis - (N~
't et hyl car banoyl oxyl - phenyl - t butyl am noet hanol - “hydr ochl oride A -~
- sol utionpof the am noacet ophenom’eo " 0. 3 - in 50 m of _ret hanol  was
“.hydrogenated™i n the- presence of ~0.] -at__anbi ent tenperatur,e and 845 .«
- kpa’ (50 psig). for 18 Rours. Tﬁe cat . cMBGH _NH-R

S )

~

: i
and a carbodiimide or similarly functioning compounds such as N N’-carbonyldumtdazole or N-ethyl- 5—
phenyl|soxazollum-3'-sulphonate
A further reactive derivative which can be used for preparing compounds wherein one of R3 and
60 R4is H and the otheriis an alkyl group or a posslbly substituted phenyl group as defined above, is the
isocyanate of the forrhula

25 " n7o ' ‘ i
o . - wherem R’ is Hora Hydroxy-protecting group such as iﬂustl'ated m method A, provided that at Ieast S
o = one radical R? is H, with a compound of the formula "\; . ; S
30 o U e 2
- R\- ﬁ_ N S
3 b " or a reactive denvatlve thereof in ‘which formula R? and R 4 are as deﬁned above, whereafter, if.
. " necessary, protecting groups are replaced. by hydrogen. . .. : : g .
TR _ As examples of reactive derivatives of the formula S T
N o i
N—C—OH . ) ' _ B
2 o o SR . g
can be mentioned ordinarily used reactive carboxyl groups —CO—Y such as for example an acid halide
such as acid chloride, an alky! ester, an acid anhydride or a mixed anhydride with formic esters or
- carboxylic acids, sulphonic or inorganic esters or derivatives obtained by reaction between a compound
| _ N—C—OH . : : '
| s | B e
!
i

. : : R ‘—-N=C=0
i S o .
: 65 . E) Reducing a compound of the formula
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o evag

it d off and the filtrate was evaporated to dryness. The residue was
~di ss ed in isopropanol "and diethylethgr was added to precipitate the
“titlgiconpound. The identity of the Lg% product obtained was 35 confirne
Swith#NMVR  Yield: 0.18 g GOVMS: TMS deériEg: 4%3 NVR [ERR] ppm
1.2 68 (1): 1.5 9H (s): 3.3 6H (m: 5. P2 6.1 2H (1): 6. 9 3H (m
([ERR] TVS) "HPLC. 98. 4%[ERR]'55F‘1o The

3", bi- _bis- (N- et hyl car banmoyl oxy- 2- br ONp) ace phenone whi ch was used as

-.-startlng mat erial was prepared as foI Grg')*
- ..375-Bi s- (& et hyl car banoyl oXxy) - acet op a NsBi utlon of 15 g of. o
s yr|d| ne was added 18.8 m of 60

"3, 5-di hydroxy acet ophenope .jn 200
et hyf - |socyanate The nixture wasR8®frred at [ERR] for 18 hour s wher eaf ter

it V\es evapoy at The resi due

PR T Ty R B AR

) i '_at ed. TheTes bb&ﬁo’in*oh ICBEDS BaHAHISut WR RndWACH b Aok bkefbie dsiig NaBRQ! Opanol .
_Theltdentity of Fol‘rwe prepafutin afaschcennpotnite &f et orfuldR. whéréit B! is H it4vil) b6 Bnderstood
_ NI\/R I ERR] ppﬁ'?'?t in the )A—Ql"@st@;qd(ag ve e s&nm—m tpl)ql will. be 25+d(sul)smu73d3:oﬂ:pé|lmd
u

O R R s e

of “the ace;traﬁhe:a(y?&pe iearbﬁl Iy hs;a,egh oxane Was
CH38. 7 m of br om Benzylis 4 Or€ferred lwkiraztv-ooomQ gTblfp Beneyl il alsovarBefertedipratetting gnaaé)ioemh

terrperature amipo T‘"!lﬁ!i 15 _wh reaf or at ed and the resi due
orvatalt Bl ST e e bl of (B i el e

The intermediates used in the method A—E. above are in some cases new compounds It will be
illustrated below how the intermediates can be prepared. All reactions illustrated: are known For
simplification, the varidus routes which are possible for preparing the intermediates will be illustrated

. prepanng other intermediates which may be required in the preparation of other end compounds.
In the formula schemes below, the radlcal benzyl wall be designated Bz.

~ . Routes of preparation for mtermed:ates used in Metl_wq A

30 Route Al: /
. STER 1. "
35 _
: C o
]l ' |H3 : . .Pd/C
o - _ é | " Hy
" BzO ' z CHS
45 HO : (|>H3 .
| _— _ C—CH,-NH—-C—CHg
T . %0 N _ HOY C CHS
55
6o
- és

21
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;Yrreld: 16.7 g NVMR [ERR] ppm 1.2 6H (t); 3.3 4H (p); 4.45 2H (s): 5.35 2H
i(t); 7.3 1 H(q); 7.6 2H (d); ([ERR], TM5) 20 [ERR] 25 30 Preparation of i:gl)
- [Bis - (3,5 - (NN - d|nethylcarbannyloxy)phenyl] - 2 - cyclobutylanlno

. et hanol.,. sulphateAsqutlon of Zngtq o7 3.5 - (NN _

. di met myl car banoyl oxy). - 2 - (N - benzy “cyclo- 35 butyl) - anino

. acet ophenone hy®'6BH oride in 50 nl of ethanol was hydrogenated at. a

§pressure of 345 KﬁaZSO psig) and [ERR] for 18 hrs in the presence of-  0.5g

i 10% Pd/ C. The.oil obtained after filtering off the catalyst and evaporation
el the f#ltrate wag dissol ved in water whirch was-made al kakine with-1 M

. sodi um car bonate sol 'on nd thencﬁxtracted Gzt h. dﬁbthyl et her. The
.residue after evapor g
;aci d was added to 40

: ystalllzed d Om i sopr . The'i y of the
‘product was conflﬁﬁﬁd wWth™NVR Yield: 1. g C (NH3). - th@fcalculated L
'§nDIecuIar.me|ght was observed. [ERR]:."98.7% NVR ([ ERR])-- [@ﬁR%og m 2: 0576H"
f:(m; 3.00 1 4H (n) 3.65.1H (m; 4. 60 (DOH), 4.95 -H (m 3H 45 (n)
: | carpanmoyloxy) - - 2 - (N- -

herpne, hydrochlorlde whi ch’ was used as.
Nov®=0 4a. Bis - 3',5 - (NN s
yl.cycl s yg) am. 3acetophenone

_eLoh

l d ipn ethan _g et hanol i ¢ Ahanolic sul phuric_ .
dégporatlon a rys N1 oe Fash b@ﬁldue was
Qﬁgﬁg? ent -

e B

@;benzylcyclobutyl) am no aceto- s
ﬂ'startlng mat eri al was prepared as fal

1 di met hyl car bamoyl oxy). - 2 - (N - Y
“hydrochlgride A solﬁ++eﬁ—e$-4 9., ?0 013 | f—c3chd = (NN - -
't di met hyl carbanoyl oxy) - 2 - brono ;}\ acet ahgnone %nd 4.4 @ (0 027 nDIes)
Léof N—benzyl cyclobutylanlne in 120 ~atet.one mas 290H o W
‘28 | ._ ; - : i ' ) - .-‘ __'.\'-./ T CH3 o\. S . ‘ Cee . - ——--.._'..,_'_ . oL .-_‘__’__.__‘_'_'__.
: 30 ' N / i
HO | - N )
. 0 CH- : o
o . I . S |
. i C-CHy  + i:>N—g-C| —_— N e
45 _ _
——— Bry
a . —_—
© dioxan
50 ..
\
55 q-'a\ . ﬁ
! . _ o N=C-0 _
P | . CH i = ' B2NH—C(CH,),
o o - CHy C~CH,Br 33,
\ . ' acetone
e )

© 65 _ 3
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) evapératl on to dryness the residue was dissolved in dry ethyl ether.
" Et ha¥ol i ¢ hydrogen chloride was .then added to the ether sol ution until
-2. After ®tvaporation of the ether sol @Q4h897rown oi | was obtai ned which
cr: y'Tt"-éI 1iZed from acetonel/ ethylether. Yield: 5.5 g whi ch was di ssol ved in
: formand purified byCd [ oma@ogr aphy on Silica gel 60 using [ERR] 10:1-
- as an-:el uant. The fractian coMkai ling the title conpound was then
evaporated to yield 2.9 g crys e gial. Qg"ldentlty of the product
‘was.‘confirmed with NVR Nl\ﬁ.. |3) [ -'lpm zqéH(m) 82H(m)_ 3.05

0 04§ 807 refluxed with stirring for 18 hrs. After f||ter|ng and @}
pH

12H:(d);. 4.4 5H (m); 7.5 8gk{m ~N-——C—CH,

Exanpl € 5 Preparation of 1 - 'Bi s_.- - N )

“di met hyl ¢ar banoyl oxyl phenyl ) -c{d”- methyl) Bz&l o - butyI ani noet hanol
--,hyd “gchl oride A solution o 5/9 ol bis - 3,5 - (N N -dinethylcar barmyl oxy

benzyl----{1 - neti®yl) -ocycl obutyl am no acet ophenone

~hydrfrchl ori ebeu,br),f;,gga,m,o,,oﬁ,,mmmmdhy,d;@g,gggat ed at a-30 pressure . .of 380 '_
"KPa (55 pS|g) and [ERR] for 18 hrs in the presence of 0.5 g 10% Pd/C. After -

_.;;fl | teri ng’off ‘the cat al yeﬂa heOfl Itrate was evaporated to dryness, and'the
T onresk due cryst allized fromi _@nonl et hyI et herx The identi ty of the

. “conpound was confirnmed with eld: 4.3 g HPLC: 98.9% purity [ERR]:

T8. 5%[ERR] 8. 4% NVR: ([M&iRR] mil 1. 50 3H (s).NaBH10 6H (m); 3. 08 :14H

:_%‘(n’) ‘4.7@2(DOH) ; 5.08 1%5,4241) 7.08 C—OIrQ—PERR]—E'G—'FITe—hs -.3",5 - (NN
d| rret hyI car‘bam)yl oxy - \N -k (1-- methyl)cyclobutyl- :

~

25

30 _
Les
35 N L ‘
y S oo . -'1:
: ———
50.
55 o
. o
CH—CH,

' 60

The intermediate used in Method D is the known compound terbutaline which may be prepared as
65 descnbed for example in US patent 4,011,258.




fi

am no acet ophenone hydrochi ori de which was utilized as starti ng mat eri al @

was ‘prepared-as follows: 55 5a. Bis - 3,5 - (N N dinethylcarbanoyl oxy)

-2 - N- benzyl - (1 - methyl) - cyclobutylam no acet ophenone hydrochl or| de

fsolutlon .of 67g(0 018 males) of §igu3887 5 (NN-

1.di met tryl car banoyl oxy)- - 2 - bronp- acetophenone and 6.9 g (0. 039 nol es) of

1IN - benzyl Rov_teofmdtrqtioayorlm;avgdlmwedmﬂlgmadﬂ of dry 60 acetone was .

Hihoi | ed under reflux for 18 hours. The reaction mxture was filtered, and

Blthe filtrate evaporat ed yriess. The' resi due was di ssolved in diethyl:

!&t/her to shich ethanolic h}'r 21y chl oride was added to pH'2. After - e

hvaporat I on the residue was ecry al li z;ed f rom et hanql di et hyI et her. The

.'H dentity of the product S- Confl rjfec V\/llth NVR: Yi el d: SeQp gb5 - NWR -
[ERR]) [ERR] ppm 1.75CBg (s); 2.Y 33, 15 1ZFFI—('r?)—TG7 4H (m); 7.68

gH (m. 3@ - 0043807 [ERR]\I'he f oot ng . exanpl es i |.B%#.at e how t he

'_ corrpounds of the'i nvént I on- T | ncorporat ed in phaarzmaceut ical - . -
jifconposi ti-ons: Exanpl €--6 osolg for -inhal ation 20, 1. ° . o S
il (bis(3,5 -(N, N—dlnethyléarbannyloxy)phenyl] 2-N- o . 0.75g -
it ert. but yJ,am noet hanol hydrochdgpri de gI on [ERR].-- ] - ~ :
: : .200g 25 _FrigenS. 11/ 1? % . oA R -
' ad 100.0 g Exanpl e 7 Tablets Eac @ contai ns: : _

| e | /& . raN-CCHgls

B | P ’ \:.‘ CHy -0 L . T e g

f\/ - ) \

35 .
i ‘0 The startlng matenal of the forrhu—le——_n - ;

; o - where R, R, R? and RS are as defined in Method A, are novel and constltute as such a further aspect
- so0 of the invention. i

Also the starting matenal used in Method E:

55

wherein R, R' and R? are as defined in Method A are novel and constitute an aspect of the invention.

Such intermediates in Methods B, C and D which are end products of the formula | having hydroxy .
protecting groups or mtrogen ptiotectlng groups are also novel and constitute further aspects of the -
. invention. :

‘65 The invention is illustrated by the following examples.
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30 1 3bHi s(3',5' - (NN\-di net hyl car banoyl oxy)-phenyl ] -2- N- 6.0 ng_ lf
tert Lyl am noet hanol - .hydrochl ori de Maize starch o 3-
35, Lactose ' : 206. 0

tin'. . . ' .0043807 . 1.5 ny 40

| | | Example1 | 10.0_ny :

um st 'R . .2-N-

arpl & T —— amﬁgw'ag*mﬂmé ol
(N, M dblﬂﬁinh)ﬂ 730§ [on bRyd’ 8% N N HiaiesHylcarBarhbyloxy)- 2-(N=-b£zw)-t-bgvl)-ammo aceto-

I armhwmtﬂharwp nit ptigthaniol wasihidrogeated mal Papyativipment in the presence of 26 mi of benzyl

1.0 chioride and 3, &98;5 sl%é . s 24 hrs at a pressure of 345 KPa {50 psi 'd
' : peratur ° a cﬁ.‘%{;d ‘the filtrate was-evaporated to dryness.
2. 0.0 . 2’1‘?3‘ e Wi s% ' %&l ?l the filtrate was added diethylether to:-

-[bi 5 Zﬂé |t|92prBHuct ‘obtained \QaQ&Gﬁrﬁ!eE with NMR.

ut ylram noe\nmmﬂs by drochl 'on de
NMR 8 ppm: 1 .3 9Hls); 3.0 12H (d). 3.2 2H (m} 46 (DOH) 50 lH (q) 7.0 3H (m) (Dp)

GCMS: 99.8% - )
C e’ 8.8% Clpoung: 8.8% - S
- HPiC: 1000%
18 < .- :
20
25 | o -
S KWD 2183 ,'\,

The bis-3',5'-(N, N-dlmethylcarbamoyloxy)-z (N—benzyl-t—butyl)ammo acetophenone whlch was- :
used as startmg matenal was prepared as follows., e :

: 1a) Bis-3, 5—IN-N-d:methylcarbamoyloxy}-acetophenone
as To a solution of 152 g 3,5-dihydroxyacetophenone in 700 ml dry pyndme was added 280 mi of
. N,N-dimethylcarbamoyi chloride. Thé mixture was stirred for 18 hrs at 60-—70°C. After evaporation in
vacuothe residue was treated with a mixture of diethylether and water. The water phase was extracted

46  b.p. 40——60°C The identity of the product was confirmied with NMR.
Yield: 180.4 g
NMR é ppm: 2 8 3H (s): 3.1 12H (s); 7.4 3H (m) (CDCI,, T™S) -

1b} Bis-37,5'-(N, N-dtmethylcarbamoonxy}-2-bromoacetophenone
| To a solution of 180 g of bis-3,5-(N, N-d|methylcarbamoyloxy)—acetophenone obtained in step 1a
60 in 700 ml of dioxane was added dropwise a solution of 31 ml of bromine in 200 ml of dioxane. The
- mixture was stirred at 35°C for 1 hr. The residue obtained after evaporation in vacuo was recrystallized
from isopropylalcchol-petroleum ether b.p. 40—60°C. The identity of the product was confirmed with
NMR. - '

Yield: 174 g :
NMR 3 ppm 3.1 12H (s); 4.5 2H (s); 7.4 3H (m) (CDCI;,, T™MS)

.25

with diethylether, whereafter the combmed dlethylether phases were washed W|th water, and dned L



}Li.QUi d gl ucose o . 30 0 g Sucrose @
-;500 g- Ascorbic acid : 0.1 .

; Sodi um pyrosuffite ' _ o \ . 0.01 g r5 -
P| sodi umedet ate . o . 0043807 - 0.0%L- g O ange
i1 essenge- L o Yoo 0.025 g Certified
col our o | °H3\ ﬁ : -~ 0.015 g 20 Purified water ™™
.ad 100.0 g Example 10 . N=C=0 - Inhal ation solution 25
1-[bis(3",5 -(N, N-di met hyl car bamoyt oxy) pheayl 19 2- N- 0.75 g -
tert. but ykal moet hanol hydroc i de Sodj !_oa_pl_g;te T '

1107 10 g 30 O'sodi um edet ate CHune. Ce T _ 0.10 g
it Sodi um chl oride . . . RO S\N—C-O _ : . 0.85 g 35 RNy
i Purified. wat.er : : a1 v -ad. 100. 0 n Exarrple N
11 1 Sol utuaon for rectal adm ma_t,r/tl ap - (Rectal VI aI s) - _
§-[ bi $(3' 75'- (NN-+di- ret hyI car"bamﬁll oxy) phenyl ] - 6 0 ng. . e

ert - but yI arp P BEE:h?' '& «%é» {g éaor I E:xy}%o-ﬁv é‘eﬁ}yWE&%mﬁAot §:etophenone o e
L.5 ng 45 To a sol A% g g ﬁ%, rﬁo-acetophenone .obtained in step 1b in 75 ml of acetone was
3 0.3 ny StBrisksedidofition of 4.9 g.of N-benzyl-t-butylamine in 30 mi of acetone. The mixture was eefluxdd Ondel -
'Exanpl e 12 Sfringudel i Sigsafiitetasih bmit svaporated in vacuo. The residue was dissolved in diethyl sther,

o — I the yellow precipitate formed off. After '
. I—etr P r El(J?yl g%{%\g%gmpz%g\%@%r ggﬁeé EV f’o]prt%yl ohol-petroleum ether wi tmals were .
l The identity of the product was confirmed with NMR T =

Yield: 46 g
" NMR é ppm 1 .2 9H (sl 31 12H (s) 3 9 2H (s). 4.0 2H (s); 7.3 GI-T (m) (CDCls, TMS) -.

2 A - ' S
. : . o - s . R . . (':Ha ) : "
: o _ C—CHy—N—C-CH, ;
3’ - . N N T . N . .- ) R k . i

: Example 2 : ' -
Preparation of 1 - [3 - (NN - dlmethylcarbamoyloxy) - 5 - hydroxy] - phenyl i2-t- butyl-
.. __amino --ethanqmydromm__-..~——--—— e
" 40 a) 3’ - Benzyloxy - 5' - (NN - - dimethylcarbamoyioxy) .~ 2 N benzyl -t - buryiammo - aceto-
phenone hydrochloride '
To a'solution of 9.1 g of 3-benzyloxy—5—(N N—d|methylcarbamoyloxv)—acetophenone in 150 ml of -
acetone was added 7.5 g of N-benzyl-t-butylamine in 50 ml of acetone. The mixture was stirred under
reflux for 4 days, whereafter it was evaporated. The residue was dissolved in diethylether, and the
45- precipitated (5.5 g) N-benzyl-t-bytylamine hydrobromide was filtered off. To the filtrate was added 2N
HC!, and the ether phase was discarded. The aqueous phase was neutralized with 10% sodium
carbonate solution and extracted with diethylether. The ether phase was dried over MgSO, and filtered,
whereafter it was acidified with etheral hydrogen chioride. The precipitated brown oil was separated
and dissolved in ethanol (25 mi). The title compound crystallized upon the addition of duethylether to

S -0 the ethanol solution. The identity of the product was confirmed with NMR
R Yield: 5.3g .

NMR é ppm: 2.05 9H (s) 325 6H (d); 5 15 2H (s); 5.45 2H (s); 7.76 13H (m) (CDCI,. TMS)

" C : ' CH O..
SN

| GH,
C—CH N—C~CHj

D . <=__>-CH2 o . (;H.2 3

26
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Lact os . : o 83.0 ng 55 Agar 2(}
5.0 ng ' o 5.0 ny

100. 0: 5 32 0 043 807 Exanple 13 Drops 1

-[bis - (N, N-di met hyl car banoy! oxy) gloan/8072- \- . 0.60 g 5

tert.k am noet hanol hydr ochl ori de Ascorbl c acid N

1.00 ¢ d| u 5@%” (I\f,lll t-edimethylcarbamoylaxy} - & - hydroxyl - phenyl -2-t- butylammao ﬂ_teangl

1.0 D' S tl0l1 of 3" - - Benzyloxy -5 -N,N - dlmethylcarbamoyloxy -2 - bQ\leo 9- butyl-
-Liqui - UCO%ﬁuno - acetophenone hydrochloride obtained in step a in 75.ml of ethanol vﬁ@hQﬁo@nﬂtEd in the

Absol o4 C pRedénce of 1 g 10% Pd/C at ambient temperature and 380 KPa (55 psig) for 18 BoufO Thp catalyst

Purif aat eyas ﬁltered off and, the filtrate evaporated to dryness. The residue wazi ? u@d fpm |sopropyl—_ -
.Exa i @lco thEra(‘l'he tdaobt,tépf the mtlalcﬁrgpoui\d was conﬁrme wnt_ -

-[ bi lgg.%)phenyl] 2-N-. - 7 60rrg

tert, m noaﬁ E\gb droc oride 25 '

1-( Ii hydr owybla@nlyol ) 4<zsu4smgs emancaetzhamm a@m pﬁgwsq 11 fthf-20 3%@9) (D, 0>

N '

: :'-H_O

The 3-benzyloxy-5 (N N-dlmethylcarbamoyloxyl-acetophenone whrch was used as startmg
material. was prepared as follows _

: 2a} 3—Benzyloxy-5-{N N-dlmethylcarbamoyloxy)-acetophenone
To a solution of 9.7 g of 3-benzyloxy-5-hydroxy-acetophenone in 200 mi of pyridine was added
5.5 ml of dimethyt.carbamoyl chioride. After stirring the mixture. at 60—70°C for 18 hours, it was *
evaporated to dryness, and the residue partitioned between diethylether H ,0. Evaporation of the ether
30 phase gave a yellow oil which was purified by column chromatography on Slllca gel 80 with CHCly/p-.
ether b.p. 40—60°C (8:2) as eluant.. L N '
- Yeld: 113 g ' ’
-NMR & ppm 2. 55 3H (s) 3 10 6H (s) 5 10 2l-l (s) 7. 30 8H (m) (CDCIs. TMS)

2b} 3' - Benzyloxy - 5' - (N N-drmethylcarbamoyloxy) 2 - bramoacetaphenone '

.~ To a solution of 11.3 g 3 - benzyloxy - 5 - (N.N, - dlmethylcarbamoyloxy) - acetophenone
e . obtained in step 2a in 150 mi of dioxane was added dropwise 1.8 mi of bromine in 50 ml of dioxane.
o s The mixture was stirred at ambient temperature for 1 hour, and then evaporated. The residue was

R so dissolved in diethylether and treated with activated charcoal. After filtering, the filtrate was evaporated,

- and the residue recrystallized from |sopropanol The identity of the product was conﬁrmed with NMR.

Yield: 79 g

I '_ NMR 8 ppm 3.10 SH (s) 4.40 ZH (s) 5.10 2H (s); 7.2 8H {(m) (CDCI,. TMS) -

55 ’
| | cHa\ i
s N-C-0
T o L R C—CHZ—_Br

27 .




/S . . 1
't Mai ze starch I 25.0 ng 30 34

:Lact ose - _ 204.0 ny
. Gelatin ' ' R < 1.5rrgTaIc
;‘10 0 ng 35 Magnesi um stearate o] 0043307 : - 1.5
250. 0 rrg Exanpl e. 15 Tabl ets Each tabl et cont ains: 1 o
[ bi s( 3", NN- d| hyh{j noyl axy ﬁt‘-ﬂ‘isﬂ i, 6, C o
| tert but yI rh | gr Oglﬁ 5 IQ d-egtﬁy car arﬁoyl%xy] - pheny! 2 t bnglammoethanol o
. [ERR]-(ter ta} am n@fmksw&m&yraay)drwymﬁyl £080rpHasing bssibPBRIng hydbedhioiBs .
~ (sal but asol ) Vtd ieolﬂttoardtls 0 g of 3',5'-bis-(N-ethylcarbamoyloxy)-2-bromo acétophenone in 100:mi of
"~25 0 ng L a@feane was added. 7.0 g of N-benzyi-t-butylamine. The mixture was refluxed for 18 hours. Tth ng
.-, | Gel atin N-benzyi-t-butylamine hydrobromide formed and precipitated during the reaction sii mdﬁ e
it the filtrate was_acidi ?Bded with conc HCI. The filtrate was now evaporated to dr‘y"I the ti )
i-10.0 rrg Nﬁ%ﬂﬁédﬁmw% §5dlat¥dby column chromatography on Silica ge! 60 using 1} CHCl /ethanol (2:1),2) "0
60 10 ethanal as eluants. The title compound was eluted in the ethanol fraction and recrystalhze?ﬁﬁot@ )

n'g 65 33 eﬂ@n@h’&gﬁlﬁﬂﬁxdﬁph@nﬁﬁ of el ;mx!uct was confirmed with NMR SOl
: Yield: 0.3 g .
W . NMRSppm 126H(t) 1.6 9K {s); 336H(m) 422H(m)492H(s) 748H(m)(CDOD TMS) R

ey

5 ~ - A Sl . e - .
’ O o M . . \ )
| CHyCH~-N—-C-O_ '
A
20 . . |
CH,.CH,,~N~C<0 -
. _ < H u _ - B

25 | ~ o .. -

. \ ! . ‘\.
\

30 bjt -[3.5 - Brs (N - ethylcarbamoylaxy] phenyl - 2~'- t - butylammoethanol hyd/ochlorlde
A solution of the aminoacetophenone — 0.3 g — in 50 ml of methanol was hydrogenated in the
presence of 0.1 g Pd/C at ambient temperature and 345 kpa (50 psig) for 18 hours. The catalyst was
filtered off and the filtrate was evaporated. to dryness. The residue was dissolved in isopropanol and _
diethylether was added to precipitates the title compound The identity of the titie product obtained was -
35 confirmed with NMR. _ . . :
Yield: 0.18 g A S T e
T . GCMS: TMS derivative .
ez-st - NMR & ppm: 1.2 8H (t) 1.5 9H (s); 3.3 6H (m) 8.3 1H (m) 6.1 2H (1): 6.9 3H (m) (CDCI,. TMS)

LT HPLC. 98. 4%
0
& o CH3CHy—N-C-0 OH GHgy ‘
_ 'H_ _ [ ] -
CH—CHZ-Tq?—CHS
50 _ 32 \
R _ °H || !
A\ \
55 The 3, 5’-bls-(N-ethylcarbamoyloxy-2-bromo)acetophenone whlch was used as starting material

was prepared as follows.

3a) 3 5-B:s-(N-ethylcarbamaylaxy}-acetophenone _
To a solution of 15 g of 3,5-dihydroxy acetophenone in 200 ml of pyridine was added 18 8 mi of
80 ethyl isocyanate. The mixture was stirred at 70°C for 18 hours whereafter it was evaporated. The
residue was partitioned between chloroform/w_ater; the chloroform phase was washed with diluted
hydrochioric acid, and then evaporated. The crystailine residue was recrystallized from isopropanol. The
identity of the product was confirmed with NMR .
- Yield: 19.4 g
. 65 NMR & ppm: 1 2 6H (t) 2.6 3H (s); 3.354H (p); 5.45 2H (t); 7.3 1H (q); 7.6 2H (d) (CDCIa, TMS)
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Each | et contains: 5 1 : . ' : 38’
Fﬁgg‘s b’.5l - (N, N-di et hyl car banoy| gxy).phenyl | -2-N- o 6._0 g

~ tert Butyl ani noet hanol hydr achl or i de : o L,

| ;ezi " u i sobut yryl oxy-phenyl) - 2- (t - :043:80%o) - et hanol 2.0 g __

- hydraghloride (ibuterol) 10 Mize starC? L 20470 g
‘25.0nggrlactose - S

15 ©oGelatin ot OCH;N-G-0, e " 10.0 ny

1. 5ng:Tal ¢4 o o G .~ \. 1.5 ng 20

“Magnesi st ear at e o R - c'_'az _ .
g&agﬁi;%;nkxanple 17 Tabl et s. Each.tabl et con s:... 26 1 e

[ bi'sf3",5 - (NN, di met hyl car bamoggay hﬁno_l--Z-N v 60
‘tert b i noet hanol ~ hydr ochl-or : | a0
450 gt Yld'?hmycrj]_(r)oxyphenyl 3/.- 2: (1- propyl anno) - et hanol  sul phat e 2'_ 0 g _30 .

renal i rao) 3Wlﬂﬁ(l\ﬁétﬁﬂ&rbamoyloxy}-z-bromo-acetophenonq S £ 202.0° n};
Ny Lact ose Toa solution of 19.4 g of the acetophenone obtained in step 3a in 300 mleﬂ: g'mf?\g:_\gaq gdded .
"'i 3.7 ml of bromine in 100.m! of dioxane. The mixture was stirred at ambient td peratut r 1 hour

ds whereafter it w . tedand theresidue clys'talliz_e'd from isopropanol. The identity of the product

’ 10 Ong 40" “was ¢ ﬁrrrrﬁeg quar u : ot : ¢ : :

1.5 g 250. 0 'Y iHETTe £ P | o S
e : : NMR 5 ppm: 1.2 6H (t); 3.3 4H {p): 4.45 2H (s); 6.35 2M (t): 7.3 1H {q); 7.6 2H (d); (CDCI;-,, T™S) _

DRI

- _ e _
_ _ _ . ~L ~Example 4 . .- ~ o T
Preparation of 1 - [Bis. - (3.5 - (NN - dimethylcarbamoyloxy)phenyl] - 2 - cyclobutylamino-
ethanol sulphate : S : S .
A solution of 2.9 g of bis - 35" - (NN - dimethyicarbamoyloxy) - 2 - (N - benzyl - cycio-
butyl) - amino acetophenone hydrochioride in 50 mi of ethanol was hydrogenategi at a pressure of
345 KPa (50 psig) and 45°C for 18 hrs in the presence of 0.5g 10% P4/C. -~ - - - . . _
-The oil obtained after filtering off the catalyst and evaporation of the filtrate was dissolved in
water which was made alkaline with 1M sodium carbonate solution and then extracted with diethyl
ether. The residye after evaporation was dissolved in eth,,anol.and.ethanolic,sulphuric acidwas addedto .
PH 5.5. After evaporation a crystalline residue was obtained which was tecrystallized from isopropan'ol_. '
The identity of th product was confirmed with NMR. o ' : .
Yield: 1 g - . : C L :
CIMS (NH,): the calculated molecular weight was observed. S0,*": 98.7% ]
NMR (D,0) & ppm: 2.05 64 {m); 3.00 14H (m); 3.65 1H (m); 4.60 (DOH); 4.95 TH (m); 6.95 3H

e
N

N-C-0

i : o
S o .
CHy : CH-CH2-r;1-<>: %H,S0,
CH : :

{m).

T UN=C-0

ang”

3

|
o]

The bis N 3_',5i - (N,N-dimeiﬁylcarbamoyloxy) -2 -(N - benzylcyclobutyl) - amino aceto-
phenone hydrochioride which was used as starting materigl was prepared as follows: .

44, 8is - 35" - (NN - dimethy/carbamoyloxy) =2 - (N - benzylcyclobutyl) - amino acetaphenqne
hydrochloride '

A solution of 4.9 g (0.013 moles) of bis - 3,5’ - (N,N - dimethylcarbamoyioxy) - 2 - bromo -
 -acetophenone and 4.4g (0.027 moles} of N-benzyi-cyclobutylamine in 120 ml dry acetone was
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-

-[bis(3",5 -(N, N-di met hyl carbarmyl oxy) phenyl 1 -2-N- 0. 060 g. @

ert. butyl am noet hanol hydrochloride 1

[3',5"-di hydroxyphenyl) - 2- (‘t- butylan1no)ethano| sulphate - 0.020 g 50
ter but al-irne) Liquid gI ucose 0043 807 _ .
30.0 § Sucrose . g
Wscorbic ac I1’qj|uxed ‘with stirring for 18 hrs. After ﬁltermg and evaporation to dryness the re eql :
! it dry ethyl ether. Ethanolic hydrogen chioride was then added to th After
i yr osultite evaporation of the ether solution a brown oil was obtained which % I ather.
pdetate . Yield: 5.5 g which was dissoived in chloroform and purifi %lronﬁt &ﬂgﬂba el 60
f'le'ssence s using CHCI/C,H,OH 10:1 as an eluant. The fraction contammd) 126t céﬁmdund ivead- then
4ol our evaporated to yield 2.9 g crystalline: material. The identity of tiip g confirmed with NMR.
Puri fi ed wat er NMR (CDCI;) 8 ppm: 2.0 4H (m}; 2.8 2H (m) 3.05 12H (d) 4%:3;’?@[) TP 8Hyimh, . o

1043 807 Phar macol ogi cal test's A Dur ation of serum tevels of terbutaline

af ter adnfni stration_ of. corrpounds of the invention to. unanaest hetltlzed :
{igdogs Test Met hod Met hod F (Beagl e, d 13-18 kg) have been used
fifepeatedly in the study. Each s. used at’ nost once a Week.” Food: vvas )
t hhel d fromthe ani.nals t/e’nl ght or® the expegi n_ent (wat er _ad - '>.,
A i bitun).,sThe-test conpouddiwas dis -dcl 8. ﬁl | ed Wat er, ‘and
ifdel i vered into the back 0&H$ he 10 M) aT%'e- 3‘ nge -and. a short
| tube. This oral supply was a water £ of 8 . The bl ood was -
§col |l ected fromthe. cephali Cf M the forel ¢g& by use of evacuat ed

Mt ubes. Theg esterase inhi bk dig sopropyl flu phat e (DFP) was added, the
# sarrpl es-centri fugat ed (+5) %tnd the O@ _

-

25 : Example 5 e S
Preparatlon of 1 - [Bls —-(3' 5 - (NN d‘methylcarbamoyloxy)phenyl] <2 -(1 - methyl) - cyclo-""
butylaminoethanol hydrochloride .

0 : A solution of 6 g of bis - 3.5 - (NN ~ dimethylcarbamovloxy 2 -N - benzyl - (1 -

. - methyl) - cyclobutylamino acetophenone hydrochlonde in 100 mi of ethanol was hydrogenated at a

c . 30 pressure of 380 KPa (55 psig) and 45°C for 18 hrs in the presence of 0.5 g 10% Pd/C. After filtering off.. .
"~ the catalyst, the filtrate was evaporated to dryness, and the residue crystallfzed ftom -

lsopropanonlethylether The |dent|tv of the compound was confirmed with NMR Y
' Yield: 4.3 g ) .
2 HPLC: 98.9% purity e ' el ‘,' :
35 CL e 8.5% Cl™poung: 8.4% .
S ( ) NMR (D,O) Sppm 1 50 3H (s} 2. 106H(m) 308 14H (m) 470 (DOH) 508 1H (m) 708 3H e
\ " : CHa :
N-C-Q : ‘-
OH ;
4% S - CH~CH,—N : HCI
S - |
/ T o
i _ The bis - 3',5' - (NN - dimethylcarbamoyloxy - 2 - N - benzyl - (1 - methyllcyclobutyl- .
f : amino acetophenone hydrochioride which was util_ized as starting material was prepared as follows: .

55
5a, Bis - 3'.8' - (NN - dimethylcarbamoyloxy]) - 2 - N - benzyl - (1 - methyl) - cyclobutylaming
acetophencne hydrochloride
A solution of 6.7 g (0.018 moles) of bis - 3,5’ - (NN - - dimethylcarbamoyioxy) - 2 - bromo-
+ acetophenone and 6.9 g (0.039 moles) of N - benzyl - 1 - methylcyclobutylamine in 100 mi of dry
60 acetone was boiled under reflux for 18 hours. The reaction mixture was filtered, and the filtrate
_evaporated to dryness. The residue was dissolved in diethyl ether to which ethanolic hydrogen chloride - .
was added to pH 2. After evaporation the residue was recrystallized from ethanol/diethyi ether. The '
identity of the product was. confirmed with NMR.
Yield: 6 g '
65 NMR (CDCly) 8 ppm: 1.75 3H (s); 2.0 4H {m); 3.15 14H (m); 4.67 4H {m); 7.68 8H (m).
| 4
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¥ of terbutaline in plasnma determ ned by a nmassfragnent ographic
psi s nethod. The serum |l evel of terbutaline indicates the degree of
hétiospasnol ytic effect of the test conpounds. 15 . The amounts of
- L a5t substances to be admini steredyogxrgeyl ected so that the level of
. terbad &l ine corresponds to the serum|evel s obtained and found effective in
" patieéents at clinical uset®d i | evel of terbutaline of at least 2 ng/m
serum.for 6 to 8 hours. The\aqig of the test sulS#gances of the invention
' el ected so that the seg ql i ne obtajned woul d

I-evel s ofoterbut

Tt test results are

¢ serum level of .
get-.of serumlevels is the -
| represents the interval

\ {ne per s [ -
'1n Tabl e 1 bel ow, é?b\the i) course
in the test ani g gi ven. Eac
est in one do xed time int
a clinically. effecti e seruntlevel of t taline is obtained. Thus
e boxed interval represents the clinically useful duration of ‘the ~
._ .conmpounds. TBE followihd ekdindids iifusfrate hoWOifie cWou[rﬁRR]the invéhadrd cailte |h$orbo$at
i Tabl e I,,tblat‘madeeﬂcbbstmpssmtstances of the |nvent| on gives a .serum leve
';2 ng/rﬂ or .. . S .

Example 6
Aerosol for mhalatlon _ o
20 ' 1-[bis(3’,5'-(N, N-dumethylcarbamoyloxy)phenyl]-z N- T o '0._75 g
_tert, butylamlnoethanol hydrochlonde : .. .
" Migiyol® - e o R
| \ igly NS o ) o 0.20.91 ‘ '
5 Frigen® 11/12/113/114 S . "ad1000 g . .-
o - " Example.7 .
Tablets ' “ . el
_Each tablet contains: T LT _
30 P ) S '
1-[bis(3',5'~(N, N—dlmethylcarbamoyloxy)phenyl]—Z—N— L 6.0mg _
tert. butylammoethanol hydrochioride " Lo T
* Maize starch _ S 250 mg
28 _ . i Ce e
- Lactose - . _ - . 206.0mg
‘Magnesium stearate ; ' o p . 15mg
o ' 250.0 mg'
45 o
Example 8
- Suppositories : .
Each suppository contains: _ _
50 1-{bis(3", 5’-(N, N-dlmethylcarbamoyloxy)phenyl] 2-N— . 6.0 g
S tert. butylammoethanol hydrochloride .
Ascorbyl palrm_tat_e B S . 1.0 mg
o 55 _ Suppository basé (Imhausen H) : . -~ ad 2.000.0 tflg
60
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"nore for 16 hours or nore. The reference substance terbutaline gives a LH
- correspondi ng serum | evel for about 8 hours, which is the duration normall

obtained at clinical use of terbutaline. B. Bronchodil ating effect of the
conpounds of the invention per se. gidggldoyitro test on isol ated gui nea- pig
tracpes Test nethod The trachea fr.om gui nea-pi gs was di ssected out,- cut

spirally and transferred to a 10 nml oFgmPl®8t h cont ai ni ng Krebs soI ution of
370 and aeyaped with carbogen. The tracheal strip was contract'ed by

pi | ocar pi ne ([ ERQ] ém mRf about 1.5 @OGD%OITE'[.II:I.C .

. recordlpg was ma bﬁip hk{#‘) &MS #ﬂ 3 and Grasspol ygraph 7D. . -

“Before the adninistration of the test conmpound. the esterasesl |b| tor
eserin was added Ligoidiglueoseat h i n a concentrati on of | [ ERR] nol Pr T

. concentrationof the test substances which produces 50% rel axgig 0@ (EC50) of

. the pil ocar pi ne SYfPFeact ed trachea was recorded as wel I -as potenti atl ng_ or ;

1. i nhibit'fng meuqu %,&he test.substances of the.nventi.on 001n téhe -

i} relaxing effect o ter ut ati ne. I'mthi's 1ast ment j oned. t est r'auscl .

~ preparation was [Sodiumpstoedfitai t h t he test conpounds during -5 mnut'es, before
the response -of terbutaline was recorded. Test results The t exo1 rgasults are

given i Tabl'e 2'Disg8lEEIeBY 25 35 45 50 55 37 0043807 [ERR

_Orange essence | - o 02'-'?9 .
Certified colour ) T . N 0.016¢g
2 - 2 . st T ad 10000
Purified water o ;0 S - .ad 100 O.. g
- ' ~ Example 1_0 ' : - L . -
inhalation solutlon e J . \ - o e
® {}-2-N- ' - 075¢g
' 1 [bls(3' 5'-(N, N-dimethylcarbamoyloxy)pheny -
tert. butylaminoethanol hydrochlonde i <o \
|~ C Sodn_umpyrosulﬁte IR I . T 010g,j:
Disodiumedetate . N N T 0.10 g, |
Sodium chioride ~ - _ o o 0. 85 g | _
- . . ) ' . .’. - -
E7 I Purified water T 3d 1000 moCo
o T " Example 11 :
Solutlon for rectal administration (Rectal vials) - o I |
: 40 : <o 1-[bis{3'.5'-(N, N-dtmethylcarbamoyloxy)phenyl]—Z-N- . ' 60 mg-
IR tert.butylaminoethanol hydrochloride | - ! ..
~ Sodium pyrosulfite - . _ o T 1.5mg
“ " Disodiumedstate . _ . . - 03ms:
oo . L . . . . - E . ' .
i . Sterile water . _ o . ad3.0m
i Example 12

' 50 lingual tablets ' ' : o o '
P . Sublingu 1-[bis{3",5'-(N.N-dimethyicarbamoyloxy)phenyl}]-2-N- = - - = 3.0 mg
b . tert. butylammoethanol hydrochlonde : ) 3

- '~ .. - Lactose - . - . , _ 83 g-
Agar | | _ - 5.0mg
§' Taie | _ : . - . 5.0@9
50 | _ | . k 100..0 mg
65
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brdnghodi | ating effect. No potentiating or inhibiting activity of the tes
suljstaance | on the bronchodilating effect of terbutaline was observed 5

' ”onchospasrml ytic effect of t he t®0#3@OPounds after oral

~adr Stration in guinea-pi gs Test met h? "h@%q agui nea- pi-gs, Dunki n- Hartley
stragn, 150-PfPsg, were used in the stu e animal s.were starved for

“about. 15 hours (vvater ad I|b|tur'r) before the administration, by a stonmach
.0f test conmpolr ﬂ};ﬁ"g’g@ﬁmm)})heﬂwﬂ%t abl i-sh an ad®éate tinme
i;od between adniffft 't‘tP"ﬁ‘L“ e “MRid&:ani ne exposure, the maximm- -

e | evel of terkydbBiciafig produced fromthe hydrol ysis of the gj gn.

rugs of terbutaline was deternined. -Thus, bl ood. sarrpl es (in

: xperl ment al se$qdelg)pvmulétecol | ected from gui nea-pirgs at dif faerent t| rres""-

. ef. t he’®adm ni Strgtl n he test compound and the pl'asma level of = = - .~
terb taI i ne was dete a massf ragment ogr aphi ¢ _anal ysis. . He%k |n

_ “pl asma terbut alu.di,mgm,asdﬁot ed 50-60 m nutes after ‘The ad Nnigg.dgig i-on,
-and:fhis tinme was selected as time for.start of hi. st ami ne exposur e, The -

_%hi st:an ne'saerosol vibsolgenlsphaled by Bird inline nebulizers from0:6gution ,
“cont@ining 0.02% hi g HCl. and 3% gl ycerol'e. The prot ecti _f._f_e_p;t______ _ -
swas ‘esti mat ed. fromthﬁerydvﬂqay in appearance of signs of. anoxﬁé”oﬂ%g mi o
drug-treat ed animals: OF the controts > eRdadmies npved respiratory di stress. .
__,,_W|th"n 3 20i nTablets i n t he used aerosol. Drug-treatied guitiea-pigs wthout
.any....si.gns of réé‘ﬁ‘iﬁa%!?'o?"yt#ﬂﬁfl uence from 20 ‘"t:he histamine during these

:-.,;;;;'-fl rs 3. mnutes r d Te I sults The te resu ts :
are. gl ven in TabI 2‘? ﬁbg ﬂﬁﬁﬁ%ﬁgﬁ W)p"‘__en%zrﬁ _ §to . L

. ¥ N
003{3 £7 It is seen in Table 2 that the test substance | did not pr oduce @@

25 1-(3", 5'-dlhydroxyphenvI)—Z-t-butylammoethanol sulphate (terbutalme) T
Malzestarch o o, : ._‘;g__. So- ... s . .250mg
. Lactose - . ' . \\‘\ S .204_0,“9....' '
~ Tale . o _ L R B 10.0mg_,~
. _ Magnesiu’m stearate - - o 15mg
| o 250.0 mg
Tablets ' .- &ample 18 o |
~ Each tablet contains:
1 -[bis(3’,5’-(N,N-dimeihy_lcarbar_noyloxy)phenyl]-Z-N— . Y mg
tert.butylaminoethanol hydrochloride : .
-";:;;(r:;; r:glt)ylam|nemethyl-4-hydroxy-m-xylene—a-dnolsulphata. _' : Z.Q mg:
Maize starch o S ' _ ~ 250mg
Lactose | | . 2040mg _
" Gelatin LT R 15mg
Talc o o . o : , . - 10.0mg
: Mégnesium stearate - . - . B 1.5mg
250.0 mg
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{043 807 [ERR] - 0043807 It is seen in Table 3 that the test Corrpound | on/
nol ar basis was | ess potent -than the reference substance ‘terbutalinein: p,
protecting. the test animals agai nst hi &tam ne-i nduced bronchospasm C.
{{Effect of the test conpounds on iso|a ed heart preparatlons 5 ClL. Invitro
{ltest oh isolated guinea-pigs auricles Pt hod Mal e gui nea-pigs strain
JIDunkin Hartl ey (400-500. g). were used Ieed| ng and renpval of the
heart the aurabetses were di ssected free Frorﬁthe ventricular part and . '
J{subrerged into Ewhekjetrcoawinat ed Krebs sol ut.ion of [ERR].. The frequency and
{|fefce of the spontaneousl y beating preparation was. recorded by a G.ass.
|t ransducér FTas. |d-PEé" $d M thvicathamayloxyiplenylki2-Nsi gnal s from 6.0eng:
{iisometric transducé‘?rt By r'lygfggf'“ldﬁnct ion fromthe drive. anpiifier
to the tachograph f 3r52rdﬁ§dgu i hi bi-tor es e . was
Jiadded to. a concent mgdrocmn ?ﬂmﬁ‘fa“ﬁf" i_hteo e'q(g.r%g'ah&bath beforgbt e drugs
q.to be teé‘! ed viere added.. The intrinsic act|V| ty of the test’ conpounds 6n.
| the heart preparat. Wﬁ"sﬁaﬁ’at is their. effect on heart Tate (chr@n8mgpic B
4 effect) and their E;thsgt on the force of the heart beats (i ng%gpr c .. . ..
4 effect), and their possible interaction with terbutaline was M. Test
‘results The test réalaiu’ts are gr ven in Tabl e 4 below. 25 471 15,,,9 '

—

Talc S A '-_' '_ oL 10.0mg -
Magnesium stearate = T ’ . 1.5mg.
20 . . ' ' ' ’ - ".f.':'.: T .—— . :
. Example 17 = - i TN
Tablets . N Ty T RN
. Each tablet contams' . ' o T LT I
25 K SR LB
_ 1-[bis(3’,5'-(N,N drmethylcarbamoyloxy)phenyll- -N- . 80mg -
. _ tert. butylammoethanol hydrochloride - - I S v
' 14 5'-d|hydroxyphenyﬂ-2 (l-propylammo)-ethanol sulphate - 2'.0'm'g.7:' e
1 30 (orclprenahne) . ' ! S
,t . . ) N . . ] . \\ . "\___-‘.- Lo S i .“." D e m——
o : Maize starch _ . 25.0mg '
. Lactose. _ ._ ' . ' -\;202..0_ mg L
s . o _ : ' - D e g
_ Gelatin | : - o P e F
| Tede - ._ _ L N S 16.0-"‘9 e
1 0 Magnesium stearate .~ ' | .~ 15mg S
: : 250.0 m T
_ S : _Example 18 .. .. L ¢ .
. yrup . . A . . )
1 [bls(3’ 5-(N N-dlmethylcarbamoyloxy)phenyl]-Z-N- . . 0.060 g .
tert.butylaminoethanol hydrochloride : '
: 1-[3’, 5'-d|hydroxyphenyl)-2 (t—butylammo)ethanol sul hate 0.02
" _ 50 (terbutaline) : _ ? ) ?g
P -  Liquid glucose - -+ L - 300 ‘i"g
T Sucrose S - 800 g
; . 55 Ascorbic acid - ' o 0.1 g
' Sodium pyrosulfite : ' | 001 g
Disodium edetate 0.01 g t
“ . " " .
Orange essence T 0.025g ‘
Certified colour ' : 0.01'5.'9: \
65 Purified water : | ad1000 ml
34
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1004 07 [ ERR] 0 043 807 It is seen in Table 4 that thetest conpound | : N
di d [npt show any chronotropic or inotropic effect. The possible @
. pot@rii ating or 'Inhibiting response of the test conpound | on the

- chr n;_gtroplc and inotropic effect of t ed % ?e was al so |nvest|gat ed by
- addi §ic] ‘the test conpound to the or gan bath 1 n the same concentration as =~
terb al i ne. Rbarmo@mcamem ‘inhibiting effect on the chronotropic and

pic eff §,9f”’df’° g‘?"ﬁ’é af derbetpfine  after adrojnisiration 1of Sompaeungs o thelinve@tion to™

i not

In vigko test grengerae f’?’g 9%f ‘the test conpaunds on the heart rate in dogs
Test set hods Firse mibassa (Beagl e, [ERR], 13-18 kg). have been used repeat edIy :
in tEe study. Mesed dog was used at nost -once a week. Food was withheld from -
the '.| rral S the Fivg ldbogsiBéeaglec 3t he—48 pgirhavectiion (1udiraeatadly in thé §tud) Each a6y WaSised at

e @yvegk. rﬂ°°‘b?"a!ﬂ~§ nelld wﬂmzmmal sithe nitht befere dlok emem¢me~m~----'

itu est.co d '
- rmm"h :ﬁ'ig §i f%'a gﬁ aﬂﬁ%ﬁ: '?}I:E léledvnfpra ||v nnse ofosfgle- .
ed. by a watres bhbt!‘% hai Oerﬂﬁ# ed tubes. The
ic vei nesterasettdmbm‘ooa-ebmgsn yphdsishate!( Dmaﬁhlaa tﬁél nﬁ §dtéd (339 andthe
i bitor diigopund |osp aget tIBﬁB)i bwasna;d‘ckgdt,embhtepmmlyﬁs ‘method. The serum -
~eent ki f ugay d"(‘t‘ mﬂ'ﬁ # s spasmpiliq eftectvf M&straompounds. N ’
el e nod by R %esggﬁ m}%#,aa’ e é@:@ ST
terbutal i ne | BaIsal @ Serbliing 004136 &pamﬁ’hxtrs%@%f‘ "éi

~gconpeunds. Thtednwmids wefe. deleeteticst that et seRHe Sevble db GerBataNnal dbikAneaChn, odM?fc&Taspond
sel ect ed sg t#RRIOximately with theperynt jeels abtained afﬁn@dmm#trauunsctfeerbnialpsrpeseq : '

. ponds tﬂtshqf RET UM I evél s obtained and found effective in patients at
S STt o d A -
: “hours, Tiehe{@staniedis 1@ \g.v%ﬁrgﬂiu:é . S,hQ,Lu?g rel %ﬁé&egf emm léveli %ﬁ§§f$§ o
-?sel ect ed SO thmvatdqe'ewmhe inanal whaé atmdauuafem sabmawaedtmut Gedbtdiried OThils,
“appr oxi mat # yt“wbt”r?dt'wewa'srewraﬁwtsebeF's;"cetbt wdefub duratiancef thalteshéasinoandson of: -
"'.terbu-t aline per se. The heart rate was determ ned by a stethoscope- (the

zof three deterni nati ons during a 5 minute period) before the .

stratlon of drug and bef ore each bl ood “sarrpl [ ng
30
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(| - : . N
JTest result The relative effect of the test conpounds on the heart rate of@
the test- animals were. illustrated by plotting in a diagramthe increase i .
heart rate neasured at a certain serumconcentrati on of terbutaline versus

the logari'thmof the said terbutali nﬁg&ﬁﬁ?ratlon in the serum Only

val ues before and up to. 30 t he max rease in heart rate were used.

‘This nmethod will produce a graph consisting of a substanti all y: st rai ght

iline. - Wien such a line is.drawn for each'test :conpound, it can be seen. from

:the slope of the |ine how the heartjrase i-s corfetrarpd to the serum - :
Jlconcentration of the tgest conmpouny. Irgthi's test, ot hp sl ope ofathe I|ne and
.the coefficient of corfel ation was-|investi gat e:i for| the = ©
.ref erence’ substjpncé tefbutal ine agd|foe testgco qu,un i No. 1. The] resul th-
{fare given in Tabl 5. b5 43 . 0043|867 [ERRE | @04|807 It jisuspen-in |
JiTable 5 that the t@st ,orrpound | pr :)duces a Sel hti vely. rmuch |l owef: ____i'nc_r__ease :
Hlin heart rate”tjargfhelreférénce orrrpd'l:md teEbu aIﬁ"’h'a""COn‘ment;;. fo’thetest .
firesults fromghe phE8tnficor 6gical tepts 5 18w 11- f[¥st “ve'jnotefl that fhe™
il. conpounds of & h -_i.slgen ion are hydr bl ysed in se um apd body fl i s '
{1produci ng the cpnpand|ter but al-i ne, | w¥ ch- then bx&rt b its brion€hpdii-ati g
jeffect.  That §u;__h___§_i_§h;yljr ol'ysi:s takes plaee 1sihdiregtly obv ‘Qus| fromthe
: reported “pha ol cal tests, wRele }he sex.um Iea/e s etc of &efbutalihe
liiconsi stently Ve §)§e;n measur ed 1tlis shovvn inftest|A that conp )ynd | pf
it he |nvent|or=g-v$‘6a- I|n|cally yspf ut serum | pvet Pf--terbu -aj.g.ije (2 nplm -
isrum or h_|_ghe|§ durg 8g fiti e period Vhi Th is At past vm ceasl ong fs the fine
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L during which the refer ence substance terbutaline gives ‘a
'-pondl ng serum |l evel (16 hours or nore versus 8 hours).
-x In test Bl (bronchodilating effect in "vitro in
gd guinea-pig trachea) it is. derﬂma@ld that the test corrpound |

) t exert amys kdah';
PR et 2mie b B B BRNE idle gmt g ‘fgéﬁ‘s%" oo ﬁ:,.'z%“ 2rfoter
- o,'_-{_“,'hodl I at ?h?gt @ fhburs.twhich is eebdiiration mermvElg oblamed Hte inicdl QJ%S ol ssml[ u for
:#lc ef ect of the test conpound |.in .vivo test in
%t "8“'5’6}, ghe igvetion; pes seest  Gonpounds. at oral
"'stratl'ttiatmecaod)n m) 'Scffff %i ve tines:less than the act|v1ty
e ref er encBlecmacpwmin tgeihhiswsiﬂ WilSdissbéted 8! cut!spikail
V|t 0 tesy |oc é%bs eqj mh&iﬂﬁndtab@teummﬁmﬁ%nplat%sgﬁ%&%%gs cDg m
“har: onotr o) 'Eﬁiqn@aa 1.5 gelsdmetn aewdﬁgmmaﬁ Byuseofa

se | nm .ﬁpgseh,§w§§%ﬁ’g&h m a Gefa ;‘;; "'I' '-‘“Ta jon of qtﬁ!trcpfnmwd Gh‘efeeetasof
the ‘test Complstandes wHieh prodicés5U98 veRkhtion (E% h 9|35‘t
- product ter BgMell japeotertiagng GQinhibﬂlu’liSﬂu’eaéd?& tbé/teﬁﬂsub&aﬁ@e Gf tiﬁ g
‘Zthejtest ’Eorgﬁwwﬁlmrb“éﬁ“"}?ﬂewmmqnmmaw theBuscle ipsdpeia as SreFH3EAith the test
Tstimitati-ng el T aer: AHing Paminutes. befors @edﬁ?ﬁ%ﬂeé{ﬂfwl!wmbh@smrdedrate
stl nul at i ngTedtfrésaks of terbutaline. In conclusion, the conpounds of the
“invention are mnmmpnsmlgwbhmmw seil@vi Ng an “exceedingly | ong duration
of -actiofand they exhibit in addi t.ion reduced heart effects conpared to
*‘the*-prl or art- conpound terbutaline. 30 The long duration of activi ty
?"maasured as-the tinme period. during whicht he serum | ével of-'the hydrolysis
progluct terbutaline-is at |e€ast 2 ng/m or higher, neans that the conpounds
-.:—;7.:- Of .
ho_u s that asthmatic patients have to-take- their nedication. In C e
: cular, a duration-of therapeutic-activity of about 16.hours or nore
make it possible tb protect the  patients effectlvely and. wi th | ess
ref f®t during -normal periods 6f sleep wth one single dose of the
ve substance. Clains for the Gontracting States BE CH DE FR GBI T Li LU
= A corrpound of the fornula [ ERR] and therapeutl cal | y - accept abl e
s thereof, in whlchforrrula ,
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ERR]

i al kyl

1H043807 [ ERR

represents the radical
{Is sel écted fromthe.group consisting
-3 carbon atons [ERR] wherein [ ERR]
f (a)OH 20 (b) al koxy groups containing, 1- 3 carbon atons' and -wherein
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His selected fromthe group consi st i ng of [ERR],
is selected fromthe group consisting of H and [ERR] 45"
of.the fornula [ERR] wherein 10 [ ERR]
groups: contlnlng
ecfed fromthe group consisting

(b) al kyl

2105

H (terbutalinie, -

- reference) -
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- CH

is selected fromthe group consisting of (a) H (b) alkyl
so that [ERR] and

.~ then-is ['-ERR]
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2. ound according to claim1, and therapeutically acceptable salts *
‘t her; inthe formof a 45substantially pure optical isoner. 3. A H%
conpgo according to claim1l1, and therapeut i cally accept able salts -
theriegt, wWwherein [ERR] .and [ ERR]. both a? ~wherein [ERR] and [ERR] are

i at ons.

“al kyl group having 1-3 carbon A conpound according to

and t hertajs aadn malabry 2theeths adst sutsmhtest dlldlleoem'bduce\,la&{ ronc RR]\g pféect

: R% vame'rt'ev EiRpipiting, activinRed) thy rtest substanee hag the brenchpdilating sffpct of
-_ o7 E‘F’fﬁ 'ﬂ?\ﬁ'aéee fng to. any of clains 3 .and 4 and . :
“Aber ap ut I cxal BY. 8164Absrabhdyie Brfost df Y RS compbiids Iaﬁer[ﬁﬁebmmalidﬁﬂﬁi]guﬁ,@ﬁm%ﬁm] -
R Taewpethod according to any of clainms 1-5 wherein R.is

<A comaeund accordl' Qltmatpigil wnnmn-ranmma @mZp@al Gateéeabeabtuév -Jhe arimals were

rs{yater ad l| t of test
of tﬁ&; vehEc 3%‘ %ﬁ) To sva m gc l\%ﬁﬂ%wést;q ion,and
her ape e po@&i-ﬁ‘% rrﬁurﬁﬂlla rﬁal utal efep E b m heQA\re
d- accoprdidnggstel telbatalinel wasl @6teini@ddA TRUE] blodd Is¥m@ies 6P xﬁer&ﬁdn &b sbriv@
“’f t (& T or nul a;ll[stERRfrl ommurlzﬂeg euditlleracctmed laftey the) adxhuaistmtﬂ:hn aﬁth'etths)\ rcalpkmtm: cat?dl khe
utagiin q:_q:yﬁfragmentograp ic analysis. A peak in the plasma
accept abl €S apegb%';qllﬁgng:d:otede Oe—tv;?rgf utes after the ad mrstratron and thls tlme was selected as time for
" RN LN start of histamine exposure.
oo The, histamine aerosol was generated by Brrd inline nébulizers from a solution containing 0.02%
" histamine '— HC) and 3% glycerole. The protecting effect was estimated from the delay in appearance of
signs of anoxia in drug-treated animals. Of the controls > 90% 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 mmutes were denoted as protected .

| Test results ) :
The test results are glven in Table 3 below

N, R
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1 0043 807 1.1." A compound according to claiml, and the_rapeuti'cal_l y |
-acceptabl e salts theof, of the fornula [ERR] 12. A process for the ' -‘
. preparatiqn of the conpounds of the formula [ERR] and therapeutically

. acceptable salts thereof,; .in which\._ I 2R is selected fromthe group
~ consi sting of [ERR] 30 6%‘?&%;? i

-

~ [ERR] 35 [ERR] is
sel ected fromthe group consisti. ng of H and [ERR], [ERR] = represents the
radi cal of the fornula 40 [ERR] wherein [ERR] is sel-ect-ed fromthe group
consisting of (a)H (b) alkyl groups containing 1-3 carbon’ atons [ ERR]

‘Wherein [ERRl is selected fromthe group tonsisting of (a)w.0H 60 :(b)

al koxy groups containing 1-3 car bon atom; and wher ei n [ERR] IS sel ect ed

'} fromthe group consi stul ng of ~(a) H (Y ) al: . groups-contai nifng 1-3 car bon..
. atons 65 wth' the prav so that [ ERR]} "and}: [ERR] ar e conbi ne as foI lows: 48
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when [ ERR]- o o then is [ERR] al kyl group of (14
al kyl group of 1-3 car bon at ons carbon atons [ERR] ) [—L -
vvrl'-rret hods: A) Reducing a conp 823 the formula 20
wherein R, [ERR] and [ERR]. r% i ned above, and wherein When
[ERR] s H the Les M ILUASHOldr Bagié WasTBYS oBnpihen tpirafereie:
y-pr g}bgﬁt;,:gsesrfgen I %ﬁ?}éﬁg&%ﬁywﬁnﬁm againstiyistamigedndused bragchospasm. L -_:--i-—r
i ng group, vvhereafter Af necessary, rerral n| ng protecting, groups=: . .7
pl acedCbEffe ¢ost cayGpounds qrdl ;@g‘& % of the fornula [ERR]

45 t3. T*he formati'on of a corrpound

1 a ’co W"t?‘i’e’s‘f’ﬁf%ﬁﬂ”
formul Dunilir Himé‘ﬁae@-r-soo B Wére QsednAftey bideging andoremoval of
ed by buceadche E'?%Awﬁ?" Gucted rae riculaE R anch & ingg cagpgen

ned i seraed Kats solatilve\ot 3‘ahdhwmmcn a:)d rge h ly fation-was.
ent?o. gregrgpeq; apatﬂiressotra rictron grom :R j@s@éﬂ% ﬁ!(f\le.)lmaﬁl% metnc

er passed. a trig g
For mJFfaﬂ o e:taerase lnmbrgfesenne was. added to a ration of . 1:107° rnol/I in the organ baﬂ\
- beiore the drugs to be tested were added. The intrinsic dctivity of the test compounds on the hearl;
. preparation, that is their effect on heart rate {(chronotropic effect) and their effect.on the force of the: .
15 heart beats (motroplc effect) and their possmle mteractron wrth terbutalme was studied e
Test resulta‘ - - S Lo .
v The: test results are gwen in. Table 4 below R
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. . ; ~
[NIth a conpound of the fornmula HN-R to the formation of :a.conpound of the
flor'mul a 10 [ERR] whereafter;.if necessary,
jrotecting groups are replaced by hydrogen i n which forrrul as R [ERR], [ ERR]
And [ERR] are as® defined in method A WS;S& React i ng.a..compound..of . t he..
flornulsa [ ERR] 35 wherein R is asdef |\ned I'n method A above and [ERR] is H
ir a hydroxy-protecting group such as. |[Iustrated i'n .met hod A, \provided -
{Hihat at |east one radical [ERR] is H, wth a conmpound of t he fornula [ERR]

pr - a reactjve derivative thereof, _incdudi ng: an- |socyanate [ ERRY ¢ i n-Whi ch
L ormul a [ERR] and [ERR] are as def| ned -above; -whereaf ter, i necessary
Qrot ecting.groups. are replaged by hydrogen .40..E). Reducln,g,_a coyf ound of
the formul a [ERR] -50 - whergaftef, if- aecesaar ‘protécting groupk .ar.e
epl aced- by hydr.ogen,. i n- yhi for m as “defin =d pr evi-ousl.y;. wheraf
tesi red, -the-conmpound” of~. --h'e~'f ira I ‘thus @bt ai ned i s'resol vegh in
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_orrpound of formul a [ERR] Wnerel n R [ERR and [ERR]." are as defined \
m 12. 16. A phar maceut i cal prepar ation conprising.as active gl
_ent an effective anounf of"a corrpound accor di ng. to any of cl ains
_Et | ongl I%/ [ nI assom aton.w t'h aOR3 8@Futical |y accept abl e carr| er.
arnaceuti.ca aratlon accordin 5! %tagmv;ﬁyé

gt d hotsh 518 &r iHSHdpi %&‘
har maceut lrgsdsee % tnatl Q ﬁtﬁm 'ﬂa thst Rornpléiir gﬁﬁmerséhibn ifd:ﬁand Em
t co '
n nlﬂétl-o%lcrwfe B ale@ bﬁlagldl the l'eat dsmpburicﬂ.toltlile organ bath in .
ti on. Whé Rarfe %eﬁea tﬁﬁ)ﬁp@ﬂmﬁnncmq)mtmn atingoor dnhibitinigt éffest0n sllewb@dotrop'c and -
s pa8nuhetrdpis Qﬁgemf th'&uualhg wagisibsereadfer thatesy comeaynd kg A phar maceut i cal’

o rong o o e P .0 P ef‘o@‘”‘%‘fé‘?ﬁe'an.’h"e";“’;_-_;_-

pre
epl NeR aea%l} | 3PN 8 R} Ihevecheem asdd mlaaeldlv inahe s:@iv Eact; meged at -
ng 190 mogt dilf:e e meFodd wis theusfe:m memtym ter- ad -
-1 ncl ulihitug): rTﬂmtesQ@mgqu% l?fl VJ&? T
o T 2 S ot
AT 1. Adideio S 3?8pyl’ﬂh t'emmv de6, Qlie)ama caﬁnﬂ:dsmadf(esnuhathe e

15 "amount of terbutalme in plasth Ell?}rnﬁ'red by Iaem tnamaerbghim algthed sﬂgp gg‘um. .

o{ Rl? n \Ahvetlél_;temmalhmdgicetes the| degree ¢f Propshosrssm 3: | of '
i s sdhed I
sen thgga"f@ﬁvw e oo ol 04 .% iR

rou up $0n #\@le Qdst substances of the invention were selected so that the serum lévels of terbutaline
obtained would correspond approxlmately wrth the: serum levels obtained efter admmrstratlon of o

terbutaline per se.’ s S
The heart rate was determmed by a stethoscope (the mean of three determmetlons dunng a 5— S

mmute peraodl before -the adrmmstratlon of drug and before each blood sampling,.,,

o T
-

o R

Test result - T S B " <o e
The relative effect of the test compounds on the heart rate of the test ammals were. illustrated by
plotting in a diagram the increase in hear rate measured-at a.certain serum concentration of terbutaline
versus the loganthm of the said terbutalirie concentration in the serum. Only values before and up to
the maximal increase in heart rate were used. This method will produce a graph- conslstmg -of-a -
substantially straight line. When such a line.is drawn for each test compound, it can be seen from the
' glope of the line how the heart rate is' correlated to the sen)m concentration of the test compound.: -~
In this test, the slope of the line and the coefficient of correlation was- investigated for. the -
'referenca substance terbutaline and for test compound No I The results arg. given m' Table 5.

Al .

S T T UL AN




1140

-

'W(m H(m mkw
807 - 15.

groups contalnlng 1 3 carbon atons (c) .
[ ERR] and [ERR] are as . -
preparati onconprising as active

A conpound of formula [ERR] wherein R
def i ned in-claimi12. 16. A pharnaceutldal
_hngredlent an effective anount of a cQﬂgggqufccordlng to any of clains.
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0 043
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'apeutically acceptable salts ther'e'of,-ln V\:hICthI‘mJ|aRIS ' 5.
d fromthe group consisting of "[ERR] [ERR] 45 [ERR] -is selected from Q
Ip .consi sting of H-and [ERR], gff nts the radiccal of the
50 [ ERR] wherein. [ERR]. is. seJ e&gﬁ the. group’consi'sting of (a)...

I Kyl "gr OURSs sdah irtdbld Winke e Gt LiAiBodHAQ Brodiad) & relatively EBEI} lower IBEd38 Oheart,
[ ERR]ratesthare ti@Crefatbntd Edthpolsd @runtqnne:onm Stl ng of (a) OH (b) al koxy
cont ai n| ng 1-3 car bon at oms and “wher e [ ERR]

Sts ’ : .
gt eg TRy Fﬁ% }{5’5;%"“ Jeil %ﬁ%‘h}@dﬂy@w WS OI Bby s
: on at '5} E% &ﬁ.m vy cE onéHodilatifg RFER.OTHAE such a
: tak®s place is indirectly obvious fromitheiaported [pREtRlacdibgical tests, where the serum |
- gr ouple'als dte 3f terbutaline cordistanthahave |blegri measuted- of = 1- 3 car E ‘
ato -~ It is shown in test A that compound | of the invention gives-a clinica e% serum level of
o 10 terbutaline (2 ng/mi serum, or higher) during a time penod which is at least twice as long as the time
2T period during which the reference substance terbutalme glves a correspondtng serum Ievel (16 hours or
o more versus 8 hours). S
In test B1 (bronchodrlating effect in"vitro in lsolated gumea-prg trachea) itis demonstrated that o
the test compound | did not exert any intrinsic bronchodilating effect. .
5 No potentiating' or mhubmng activity of the test substance | on the bronchodllating effect of
- terbutaline was observed, -
— et Test B2 demonstrates the bronchospasmolytic effect of the test compound lin vivo testin gumea-
" pigs. The bronchospasmolytic activity of the test compounds at oral administration was on molar basis
~ . about five times less than the’ actrvrty of the reference compound terbutaline:-
. In test C1 it is demonstrated in in vitro test that the test compound of the invention per se has no
"inotropic or chronotroplc effect on isolated guinea-pig heart preparatlon The esterase inhibitor is added:
~ to make sure that it is the intrinsic effect of the test compounds that is measured and—not the effect of
the hydrolysis product terbutaline. B
: _ Test C2 demonstrates by an in'vivo test in dogs that the test compound l of the mventlon has a
28 considerably reduced strmulatrng effect on the hearr rate compared wrth the,heart rate strmulatmq
" effect of terbutaline. ' i k5 N
_ In conclusion, the oompounds of the - mventron are bronchospasmolytlc agents. havmg an
exceedrngly long duration of action, and they exhrbrt in addrtion reduced heart effects compared to the
. prior art compound terbutaline. *
30 The long duration of actwrty measured as the time’ penod dunng whtch the serum level of the
hydrolysis preduct terbutaline is at least 2 ng/ml or higher, means that the compounds of the invention
. will make it possible to reduce the nurnber of times per 24 hours that asthmatic patients have to take..
_ “their medication. In particular, a duration of therapeutlc activity of about 16 hours or more will make it
possible to protect the patients effectively and with less srde-effect dunng normal perlods of sleep wrth
38 one single dose of the active substance. ) ) _

* Claims for the Coritracting States BE cH DE FR GB IT u LU N se R

_ ,_‘_—_-__LAcompouncLor the-formula. .~ —— .. LT RN

and tl'lerapeutically acceptable salts thereof; in which formula. . AR
R is selected from the group consisting of.'—-C(CHa)',, ' _ SR

- / \ ind CHS/CHz\

- 85 R' is selected from the group consisting of H and R?, .
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onpound- of the fornul a 30 : [ ERR] wherein R,
-RR] and .[ERR] are as defined Aabove, and wher ei n when [ERR] or [ERR] is H
he-resul ting hydroxy--- substituents 04880y otected by.a .. o
hydroxy-protectin oup, and wherein [ERR] is hydrogen or a N 40 . - -
orot ecti ng grolfBT® %F@dﬁ?'@"’fﬂ?fm@ssary remaining protecting groups -
_ e replaced by hydrogen;- 8) Reacting R,com&pund of the fornil a’ [ ERR]: 50 '
: l\;lth a conpound of the for rrul a [ERR] 55 the formation of a corrpound of:
“|hhe. fornul & 80 _ERRFF:65-52. - «rwhereafter, ©f
ecessary prot ectl ng groups are repl aced/by hydr ogen, in V\:thh for rrulas R
HERR] , - [ERR]" and [ERR] are as “def | ned |'P|‘mat hod A above and Wherein X'is”
10 Iogen or awhdtgmt i onal |y equi val ent . group: capabl € of .reacting w th the
g’rm ne; O 'Reattslsagctaq&eﬁpﬁuaﬁugfcoﬂslgangar rruI a: {ERR] W|th a corrpqund of:i«t he
'.ormJI a [ERR{e)l-l" _ ST e
= “: b) alkyl groups\contmmg 1—3 carbon atoms T '. : N

0 [ ERR] - ' . H 26 by known methods. A) Reducing a@

-l

.l 15 (c,?

| .l’v;‘eorfl'" R is s selected f.-om the group conslstmg of R S 11_
. (a : -i-:--’ T

(b} alkoxy groups contarnmg 1—-3 carbon atoms e ‘ e il n '

- and where'n Lo A ,". =.; e -"-—' el

?‘) is selected from the group conslstmg of I

- (b} alkyl groups contalnlng\1—3 carbon atoms T e e e

wrth the prowso that R-" and R‘ are comblned as follows A N o

. R I ' R . A I ’,', o
~ alkyl group of 1-3 .« "~ Horan. alkyl group- of 1_3
carbon atoms : cal'bOI'l atoms . i

_ 2.A compound accordmg to claim 1 and therapeutlcally acceptable salts thereof inthe form of a
- substantially pure optical isomer.

3. A compound accordmg to clalm 1; and therapeutlcally acceptable salts thereof whereln R? and

R? both are

n'= "o | R -
~N L oo
"~ -+ 88 wherein R? and R* are H or an alkyl group having 1-—3 carbon’ atoms.
: and R4z» A compound according to claim 1, and therapeutically acceptable salts thereof, whereln R' isH
n is : o
R® '.
%0 N
.. R‘/ -

66 wherein R® and R* are as defined in claim 3. -

46



¥0 the formation of- a corrpound ofthe fornmula [ ERR]: whereafter, if
sary, protecting groups are replaced by hydr ogen, -in which fornulas R
[ERR] and [ ERR] 30 _are as defined in nethod A-above; D) Reacting a
und.of ‘the forrrula " [ ERRL. wioaed- 8@ 8097 s -as-defined in nethod A a ove -
ggot ect | %TE @g mhhmeuticbllyﬁcﬁi’ﬁ?& %its HePHod .

|

o T st W Bigpound of the
foVemy | elaitvisci-eBwhes @g—%b ,,mqgwmta :
"ﬂ,z‘} & ?mi@ﬁmp tWQ?"‘a‘&“'&Ye it bave, whereafter,. °
protect ng-groups .are repl aced by hydrogen E) Reducing a =
ound -'of the formul a [ERR] . vvhe eafter, rf«-necessary protecting groups_ -

epl aced by hydrogen; F‘r'ra fornuka R; ‘[ ERR} and [ERR] are 65 as .
ed previously; [ERR] ' _g, 03 . wher e; fter i fugesired, the corrpound

| .I.-nt_o._;;i_ t.sfobtical : ‘anti podes "
converted to a therap'utrcall 0. ”

d| ng. to claiml for TleBzpreparat
nd therapeutically acceptabl.e s
are LERR] wherein LERR].a
n.atons. 3. A process
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0 wherein [ERR] and [ERR] are as defined in claim2. 4. A process
ficdording. to claim1 for the preparation of a conpound as defined in any of @
tlainms 2 and 3 and therapeutically: accept able salts thereof, wherein [ERR|
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)reparatlon .of ‘a compound as defi ned. W claims.1-4 wherein Ris .
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pnd- therap,eutlcally acc«?ﬁ‘a le salt: _. af[ ERR] 25 10.
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“12. A process for the preparatlon of the compounds of the formula o S “\-;\

o N _ \ .
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" and therapeutlcally acceptable salts thereof in whlch formula‘- N oo
R is selected from" the group consnstmg of —C(CH,),, AR, A N s
. ; L . \\‘ B _.--_ . . s . -
CH. A Tl A} i
o, N s\ SN Lo -
R! is selected. from the group consustmg of H and R _ e -“,"i
R? represents the radical of the formula _ ST e
R 0.
-\ - Il - _ ¥
wherein i
?") l:' selected from the group consisting of
'H - a : : L _
o 50 (b) alkyl groups contammg 1—3 carbon atoms T S o
ER . . . . M 5 K
: : :v;'leéle-;n RS is selected from the group consnstmg of
o a -
j 60 . (b) alkoxy groups contammg 1—3 carbon atoms .
i ' " and wherein . o
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H . . a d

i L (b? alkyl groups containing 1—3 carbon atoms
T - 65 with the proviso that R® and R* are combined as follows:

48 _




2#bi ndung der Fornel RiO POOH - CH . C ~~H~ud-CH2 60

f-~~ 65~ ~ ~ ~ ~ ~~ ~~~~w - o rme. ausgewil s u.
bse~~ u n 2 1dstkI hI dSt For ma dri- ere ter\pew sh kietal6
CB6.F .. * . L 70043807 e
43" f- S *~f~f#~~. ~~~~~~~~~~~~~ 4||;s 111111 111

Y 4\:\5"\'

@RSt i otfat or ne- ent hal t enden’ Al kyI + rupperA worin Rs ausgewl hit ist--aus
@ uppesbestehend -ausHa) -OH (b) 1 bk 73 _Kbhi enstoffator:re ent hal t enden.

ruppen i6nd worin ewahl't r ugpggbest enend * |
3 - a'kypgmp of 1P (a) "H’ Zﬁ,i’:;“i‘:,&fﬁ %’Fﬁp ﬁl ‘enst of fat 6r ne’_

:'._"tenden Al kyl gr uppen un'l er’ dor Vor- aussetzung, das R3 und R4 wi e fol gt
Ni hegpt werden . _ O U S T SR _ un
2____*>vvenn R FI5 \ : N H. St . L

H . TR AR ;_"" S T - b .,
_rUppg mt . ,MQ.ﬂ,iLudc' eTTe HJKYJQ'UPPE T
bv known methods: R e e
Al Reducmg a compound of the formula R T
. . o . - D L e T o, . S ';.'
..20 . L ..,RO Q L. , '
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. substituents may be protected by a hydroxy-protectmg group, and wherein R® s .hydrogen or a N-.
protecting group, whereafter, if necessary, remaining prqtectlnq groups are replaced by hydrogen. B
B) Reacting a compound of the formula ] i

'-‘-whereafter, if necessary, protectmg groups afe replaced by hydrogen, in which formulas R R, R2 and R‘
are as defined in method A above and wherem X is halogen or a functionally equivalent group capable -
of reacting with the amine;

‘C) Reacting a compound of the formula
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whereafter, if necessary, protecting groups ara replaced by hydrogen, in which formulas R, R R?andR®
. are as defined in method A above; . s T LT LT T TR
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- or a reactive derivative thereof, including an isocyanate H‘—N=C=O in which formula R® and R* areas
_ defined above, whereatfter, if necessarv,"prptecting-'groups are replaced. by hydrogen.; . ... -
40 E) Reducing a compound of the formula B S o . Lo
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56 whereafter, if Necessary, protecting groups are replaced by hydrogen, in which formula R, I-'i‘! and R? are
‘as defined-previously: _ S ' S L

whereafter, if desired, the compound of the formula | thus obtained is resoived into its optical'antipodes - “>~.

and/or converted to a therapeutically acceptable sait, : ' o ST
13. A process acco ing to claim 12, characterized in that a compound according to any of -

“clauses 2—11 is prepared, .
14. A compound of formula’
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. &8 wherein R, R', R? and R® are as defined in claih' 12,
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17. A pharmaceuti prepar? accordmg tg claim in dosage unit form.~ _

18. A pharmaceutical preparatio compnsmg as active mgredlents a first component compnsing__
a compound according to any of claims 1—11 in combination with-a second component comprising @

. conventionally used bronchospasmolytlc agent having rapid onset of action.

19. A pharmaceutical preparatlon according to claim 18 wherein the said second component is
selected from the group consisting. of terbutaline, ibuterol, orcnprenahne, selbutamol epinephrine, ;
isoprenaline, and ephedrine.
: 20. A compound according to any of claims 1—11 for use m producmg bronchodllatlon in.
animals including man. R

- 21.A compound accordmg to any of clalms 1—1 1 for use in produomg relaxation of the human
uterus. : o . /
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R! is selected from the group consisting of H and R .
_ R? represents the radical of the formula_
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wherein '
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(a) H :
{b) alkyl groups contamlng 1—3 carbon atoms
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conventionally used bronchospasmolytic agent having rapid onset of action.

19. A pharmaceutical preparation according to claim 18 wherein the said second component is
. selected from the group consisting of terbutaline, ibuterol, orciprenaline, salbutamol, epinephrine,
20 isoprenaline, and ephedrine.
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1. A process for the preparation of the cdmpqu'nds'bf the formula -
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and therapeutically acceptable salts thereof, in which fon;nula f
- R is selected from the group consisting of — CICH,);, °

R' is selected from the group consisting of H and R?,
R? represents the radical of the formula

50
RS
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N e’
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wherein

R3 is selected from the group conSIstlng of
60 (a) H

(b) alkyl groups containing 1—3 carbon atoms
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20. A compound accordmg to any of claims 1—11 for use in producmg bronchodilation in .
21. A compound accordmg to any of claims 1—11 for use in producing relaxation of the human _
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Reducing a ¢ oSN T
. A) g ompbund of the formula e NN <
o : et
35 ; .
'wherem R, R‘ and RZ are as defined above, ‘and wherem when R' or Rz is H the- resulting hydroxy
. substituents may be protected by a hvdroxy-protecting grolp, and-wherein R® is hydrogen or a_ N-
40 protecting: group, whereafter, if necessary, remalnmg protectmg groups are. replaced by hydrogan. -
" B) Raactmg a compound of the: formula i S S
o R o, " OK - ,
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" to the fdrmation of a compound of the formula
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_E) Reducing a compound of the formula e \ '
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{b} 1 bis 3 Kohlenstoffatome enthaltenden Alkoxygruppen Und.worin . .. . e P
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H | . . H S . : E \'. / ~=

—-—
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1 bis 3 Kohlenstoffatomen .. 'mit1 bis 3 Kohlenstoffatomen . -

2. Verbnndung nach Anspruch 1 und deren therapeutssch akzeptable Saize, m der Form eines im
wesentlichen reinen opftischen Isomeren.
Do . 32Verbmdung nach Anspruch 1 und deren therapeutlsch akzeptable Salze, wonn sowohl R‘ als -
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sind, worin R? und R‘ H oder eine 1 bis 3 Kohlenstoffatome enthaltende Alkvlgruppe sihd e
_ 4. Verbindung nach Anspruch 1, 4nd deren therapeutisch akzeptable Salze, worin R' H istund R? o
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' . 6. Verbmdung nach einem der Anspriiche 1 bis 5, worin R —C(CHy), ist.
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§ _hera@eutlsch akze tabl en, Sai ze wor i n. R H und R2. R3 '

“Rr'me the . jdie -

€. - Wois NB}RImde adileg desHdeh®. - bedl euten. 0. ‘5. Ver f ahren nach
uch 1 zur Herstel I ung e| ner - Ver-bi ndui ng neach -el-nemm der~ Ahspruohe 1
~wonin R-C(CH3)j .ist.- 6. Veglghren ne¢h Anspruct,~ 1 zur

?-el l'u' ng 6nmenv Ver b| ndung, und der &a—hef apelti sch aksz tabl en Sa| ze,
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o wonach notwendugenfalls Schutzgruppen durch Wasserstoff ersetzt werden in welchen Formeln R R,
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1 I o tw erifdiie 'S m MChFWE ] o7 SN ot ichen F In R IR
i her apeut | ch; %g%‘ogdig?ﬁtemggmfmm angegeb&d*kzgé:r?gteﬂ- egﬂn'f waTl_qg:l;F f%k o
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worin R die vorstehend in Methode A angegebene Bedeutung hat und R7 H oder eine, wie'in Methode A '
. illustrierts, Hydroxy-Schutzgruppe ist, vorausgesetzt; da- wenigstens ein Radikal R H-ist, mit einer . - :
1§ Verbindung der Form_.el T . : e RN
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. Formel R® und R* die friher angegebenen _Bedeutungen haben, wonach_notwendigenfalls Schutz——==;
25 gruppen durch Wasserstoff ersetzt werdert, R - :

E) Reduktion einer Verbindung der Formel. * ' - o . . ) . . Ve
- ) ."\ ] P - : . : E A --~ - L

“*12' wonach notwendigenfalls Scutzgruppen durch Wasserstoff ersetzt werden, in waelcher Formel R, R' und
: R? die vorstehend: angegebenen Bedeutungen haben; wonach gegebenenfalls die so erhaltene Verbin- .
o - - dung.der Formel | in thre optischen Antipoden aufgetrennt und/oder in ein therapeutisch akzeptablas —

- 7. Salz umgewandeit wird, o B et U '

"' .40 . - 13.Verfahren nach Anspruch 12, da&urcf,i g'e'l-;e'r—lnzalzc:-lli-h;t',_'déi!':eniheVérbi_ndurijé-npdh,gir;ém' der - , o
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. 15. Verbindung der Formei T . y '
° L |
worin R, R! und R? die in Anspruch 12 éngedebénen Bedeutungen ILaberi.' o )
_ 16. Pharmazeutische. Préparation, die als aktives Ingrediens eine| wirksame Menge einer Varbin-
dung nach einem der Anspriche 1 bis 11, gegebenenfalls zusammen mit sinem pharmazeutisch akzep-
. 65 tablen Triger, umfadt. ' ' :
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1. Verfahren zur Herstellung der Verbmdungen der' Formel

- H2°" d

und deren therapeutisch ékzepfabléh Salze, in.'"y_velcher_ Fbrr;lel_
~ R ausgewdhit ist aus der Gruppe b'est'ehend ays_,‘—C(CH,),. :

A / -\CH2 und =€

_ R! ausgewéhlt ist aus der Gruppe bestehend aus H und R"' . ) ,’! _ |
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Rs . o 2o ' o '_- | B |
| N \ II . . /o
- . e : . N_c_... R Mhed e e om0

bedeutet, worin
. R?® ausgewdhlt ist aus der Gruppe bestehend aus ) o
50 (a)H ' . o
(b} 1 bis 3- Kohlenstoffatome enthaltenden Alkylgruppen '

_ worin R® ausgewahlt ist aus der Gruppe bestehend aus
60 {a) OH Lo
{b) 1 bis' 3 Kohienstoffatome enthaltenden Alkoxygruppen, und worin
R* ausgewahlt ist aus der Gruppe bestehénd aus '
~{a) H '
(b) 1 bis 3 Kohlenstoffatome enthaltenden Alkylgruppen mlt der MaBgabe dals R3 und R‘ wie folgt
65 kombmlert werden: , :
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‘es groupes al coxy contenant 1 a 3 atomas de car bone |mﬂﬁaﬂglmmlt l“ R4
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“worin R, R und R’rdue oben angegebenén éedeutu; n b s R" oder R Hist. '
gen haben. und worin, wenn R* oder R2 H
- 30 ?;zzmg:iwal:::rm&:stltuemﬁl sdt:‘rch eine Hydroxy-Sch‘utzgruppe gesr:f‘\utzt sein kon;:te: leul;;
. rs oder eine. N-Schutzgruppe. lSt wonach -
gruppen durch Wasserstoff ersetzt werden,g PP gegebenenfalls verblelbende Schutz
B) Umsetzung emer Verbindung der Formel e

3s

. ':.“ mit einer Verbindung der Formel- . ) : N
. ~ s - .
I
) 50 2ur Bildung einer Verbiﬁdung der Formel '
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| RZO G

wonach notwendigenfalls Schutzgruppen durch'Wass . anF
/" erstoff ersetzt werden, in welchen F i
| R? und R® die vorstehend in Methode A angegebenen Bedeutungen haben und worin X l-?;no:ennnodzr'
E : eine zum Reag:eren mit dem Amin geeignete, funktionell équivalente Gruppe nst :
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daq*;faquelle R3 et R4 sont comme d6finis dans. la revendication 3. 5. :’1(
Conpl's6 sel on |'une quel conque des .revendications 3 et_4 et ses sels i
t he

;peuthuerrent 50 accept abl es, dans laquelle R3 et R4.sont CH, ou

CH3@@2» .6. Conpose selon.l'une. quel congur4dB07 evendi ca _
lesiell es R ost C(CH2)3. 7. Conpos6 sol onil a revendi calllﬂmuml mlﬂmnml s
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CH I 2-NHCCH3 N-C7-0 ;é .-03-ff'
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. - 15 2ur Bildung einer Verbgtdung Morw _ '. “
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rey

wonach notwendlgenfalls Schutzgruppen durch Wasserstoff ersetzt werden; in welchen Formeln R, R
25 R? und R® die vorstehend;in Methode A angegebenen Bedeutungen haben; "~ . . 1 e
D) Umsetzung einer Verblndung der- Formel o ' :

. ‘ o - e el aem .
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. worin R die vorstehend in Methode A angegebene Bedeutung hat und.R” H oder eine, wie in Methode A

cao illustrierte, Hydroxy-Schutzgruppe ist, vorausgesetzt -daB wenigstens ein Radlkal H’ H ist; m|t elner Ver-
bmdung der Formel

o v R R R Q- TTTEL L
| | N
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oder mit einem reaktlven Denvat davﬁn, emschlteﬁhch gines. Isocyanats R‘—N—C=O, in welcher- C
Formel R3® und R* die frither angegebenen Bedeutungen haben, wonach notwendlgenfalls Schutz- - -
gruppen durch Wasserstoff ersetzt werden.

E) Reduktion einer Verbindung der Formel

o RO o o :
55 »C—~CH =N-R
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80 wonach notwendigenfails Schutzgruppen durch Wasserstoff ersetzt werden, in welcher Formel R, R!
: und R? die vorstehend angegebenen Bedeutungen haben; wonach gegebenenfalls dle so erhaltene Ver-
bindung der Formel | in ihre optischen Antipoden aufgetrennt und/oder in ein therageutisch akzeptables .
Salz umgewandeslt wird. 1 '

. 2. Verfahren nach Anspruch 1 zur Herstellung siner Verbindung nach Anspruch 1 und deren'
66 therapeutisch akzeptablien Salze, worin R und R?2 jeweils
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" 4. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung nach einem der Anspruche 2 und
- - 3, und deren therapeutisch akzeptablen Sailze, worin R® und R* CH,— oder CH,CH,~— bedeuten. -
' .20 . 5. Verfahren nach Anspruch 1 ur Hersteuung emer Verbmdung nach einem der Anspruche 1 bis
IR -4, worin R __C(CHS) K . el
L - B 6. Varfahren nach Anspruchl zur Herstellung emer Verbmdung, und deren therapeutlsch akzep-
tablen Salze, der Formel . . o

L TN e
:! |
I SRS

. t TN
S iz Ty L e 1’-“'

7 Verfahran nach Anspruch 1 zur Herstellunq emer Verbindung. tmd deren therepetmsch akzep- -
tablen Salze der Formel o . _

e e e s o e - - I

‘_’”a.c“z-\- j .
) o L CH~CH,_~NH-C~CH,, - -
“ . CHgCH I T - A
N by
_ 8. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung, und deren therapeutié_ch akzep- o
tablen Saize, der Formel T ' _ . T
p .
z o |
. m {
- - 9, Verfahren nach Anspruch 1 ur Herstellung einer Verbmdung, und deren therapeutlsch akzep-

65 tablen Saize, der Formei
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Edes connues:- A). redudthgn d'-u
® dans lTaquelle R Rl et £y8

fect eur, suivi@ Vedahransach Aesprush il aun Hegrealling piner M

18 26 dans laquelle R5 est choisi dans Ie groupe conpose de:, (b) des 43
fcs al coxy' contenant 1 A 3 atones de ca gne et aquelTe R4’ est L

i dans | rou | ~~~conpose. de::

L@l T goesser 1 |l!lllllllllllI||\H|II||\\I|\

- y -y -1 3a b) lee groupes: al kykesc cont enant

is de carbone A'Ia;r@ﬂyhi:() quo R3 &t “R4-se prbesentont on - ——
njnai son comre suit: 3. . [ R 14-,,,,., 35 _;,_.'_] _
g R3 est NSRS Ra ggt L . H X T H.
r;; s _ .dmy(ﬁ?oupe prRY | ¢ =de | a 3 CH~Q\ un groupe alkyle

- de-1l A CHHEI., -aNb—~Chi ftne par- desl-.'
pose -de. f or il ﬁ/sﬂil o0 Skl
conne deflnls Ci-- dessue it dans o
ls_ggand R ou R2 est 1ds 11~ ~ 6 ubttat hydroxy resul tants o
”8tre proteges pd?* es ngupes protectours des. hydroxyles it 68 20
~~~~~~~~~~~~~~~ - dans' l'aquel | € -Rd-ést". h%dro gene ‘ou un gr oups ‘N

dungoiing dgees tmraaw@e'a#@-

1CH -.RO .

eg rgnﬁ?%ﬁb?”ﬁh?"@ﬁ@ﬁogbne el R6act|on o un conposG de formule: 5

28

Revendlcationa pour Ies Etats contractanu BE CH DE FR GB IT LI LU NL SE

. L _ i R ;jV.'
e . Composé de formule LN e e e
do _
- e |

r%0

4?'._ | Ae): | h5-{< :>_
! z . . s‘ R . . " )

./.'

, 40 et ses sels thérapeuthuement acceptables formule dans |aquelle R est chousi dans Ie groupe composé;:'f

L \ %\‘

el R' est choisi dans le groupe compose de H st R?, R? rgprésente _re radical de _formuile'_'__
I S o o \\L—g
. 55 : . . : : —
- _ /.
R4

dans laquelie R" est choisi dans le groupe composé de .
.60 (a): H '
: " {b): des groupes alkyles contenant 1 a 3 atomes de carbone
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P o sy

'CH-CHZX 20 e - R20>/

o e T 00 IﬁﬂHlleIl &
T ala 0043807 L suivié, st

nGCessalre du re Iacenenrt des groupes protecteurs par liydrogene _
forrnul es demsiaque Boest shoigk daps le groupe pmposé st comme d6finis dans la -
metriode A sp”éaﬁ& dc% nAn?% ?ako&&s%e%!boh@e@&n@ﬂqgaﬁne Ou:"un - grOUpS
foncti onne@g ,s, reagl r avec une am no' -C Reaction
dkgn conmpoge: We forrru e .~ ~ % .~ ~~~~~CH~~CH -C
20, ~~~~~~~ {b} des-groupes alkdes. mnteoam:ioi;% ame$ d! nlub@eﬁNF Fondition que RYpt Rf)éilP"éﬁﬂF‘ﬁ'?br
-un. conposec'éfEmPGF'le e RLO- - OH CH€H - ;N-A 2~ R20° =

R8 s5 suivie, A n6gcessai rp du’ rprmLamnman'r “des. nrmlm:q protecteurs par’

| ' hydrogane, formul es dans squel les R Rt, R2 ef R'sot" Xefolit(10] d6f| ni.s dans
la met hode A cirt dessﬂs oua)d cest on d un corrptist@ eeitorrml e - . L. L

- P T P

s

\ un groupe alkyle de 133 H ou un Z;roype alkyle 5
' atomes de carbone ©~ de 133 atomes de carbone
- > . H - - o
3 | N ) o " S ig S
2. Composé selon la revendlcatlon 1 et ses sels thérapeuthuement acceptablei sous la forme de S
'un d'un isomére optique pratiquement pur. . - \ _ :
Ce 3. Composé selon la revendlcatlon 1 et ses sels thérapeuthuement acceptables. dans Iaquelle R'\__ L
30 et R? sont tous les deux S St . A L
. . \ N - ’ . ! CoLn
Ra Y - —-— r’
3s _ A _ Y

: 'dans Iaquelle R? et. R‘ sont H. ou un groupe alkyle ayant 1 é 3 atomes de carbone.’ -
Lt C 4, Composé selon la revenducatlon 1 et ses sels thérapeuthuement acceptables, dans Iaquelle R".
-+ .40 est H et R? est :

dans laquelle R® et R‘ sont comme définis dans la revendlcatlon 3.
5. Composé selon 'une quelconque des revendications 3 et 4 et ses sels thérapeuthuement
- 80 acceptables, dans laquelle R® et R* sont CH, ou CH,CH,,
: 6. Composé selon 'une quelconque des revendlcatwns 1a5 dans lesqueiles R est C((:H,)3
. 7. Composé selon la revendlcathn 1 et ses sels thérapeuthuement acceptables de formule‘

55
e 5
0 - CH~CH y~NH—C~CH,
CHg
65




;91';~~;~~,;~_9w;~~~~~~~;~_WI'E:::::LC“ “Hllﬂllﬂﬂﬂlﬂﬁllllﬂlﬂ!
f‘-__4_~_.~___~-_~~~~~~,~~'__._,_ | 1113110 11,1190 ggdVgoPu: 2, Cor et
' Bl 1 e R.est c%q%gﬁaggrsm dmmeﬂd&am hetisss Aele |théemwmyereqm vaeetébleﬂdg?pr:;dé:'
B protecteur des hydro&y% cog?e illustrA dans La methode A, -du | o
bt que | un au nois des rad et H ~avec un conposG de formule: .~ -

=W 5/ S . i . . N_c_o ~~—..r-:._~~~~ o . _.\ -~ ~ |

CS K o % e AU 5"0H wl CH3 \ .

n-g */ . L H’A? - -I l R4- -

- E~~-R10~~~~10 ou MHg e ses § es rGéhtlfs yaconprls un
yanat-e’®4- N=C=0 "fornul e dans\|ag € R3 et - ‘softizcomme definis.
lessus; suiVvie, si nicessaire, enpl aceirent - des' gr oupes protecteurs -
' o/n Conposé de: forrnule RO :20-"

|- hydroglns ‘Ey Rdductl R
“\ O

./ C<~1-5~~~~~-9~Gec®addé sNoRJ& remﬂlcatlon 1 et ses sels thérapeuthuement acceptables*de-formule. o
igie, di n6cessaire, du renplacenent des groupes. peredteurs ‘par

i;drogﬁne, fornul e - dans | aquelle HO .OH .. . CH

[
28
30
35
40 L _ o . , o T
11. Composé selon la -revendication 1 et ses sels thér_apeuti_quem_ent acceptables de formule:
G" - . T . ! oL : ." - 7
3 .
NG o
45 . N-C-0 _ -
. . OH CH
' _ CH3 . | I / 2\
. _ . CH3\ \"H /
s . " N=C

- et ses sels thérapeutiquement acceptables formule dans Iaquelle R est cho;sa dans le groupe composé
. de C(CH,),, ) _ .
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- o o T T—

25 R, R, et R2 sont comme d6finis' ci-dessus, suivi i necessai re, ‘de I
staratl or du conpos6 de forrnule -- 1 en semi sonbrgu H,ﬂf
jconversion en un set therapeuti querrent ‘accept abl e HMI _
revendpeati-on 12, caracteris6 en.cex osh sel on. Iune uchonque des
- revendl\catl ons 2 At 11 est pr 6pard WG de formule: _ -
'30°d- -l eul eR N '. -2 et;,.@ cHpnt ' -
.. .2 36" / / ~~~~~~~~~ CH]-V\R -dans -

Iaquel |l e R R, R et R SeA \ﬁfl gg S_-é , I:_-a re nd| cat| on 12 _1_5;‘\:-.
qu;cpos6 @Ie‘for mile R _ \ / - 2 e -

R"0 46 - N Ny L ) / - CH =N-R R20 Yol dans
Iaquel le R, R' et R2 sont .come &l6fini.s" dans | a $vendication 12, 16. . '-.
Conposi ti OR, Ehar ma,ceutl que conprenant come princi pe.-attif une quantit6
effi cacegd s lec9Bype| comResécnc @b Aty (& repsisente Jeoradicelflei formula 4 1 1 |
6ventuel | enent assom 6e avec:_un vehi qul e - ar rraceutl querrent \accept abl e 17
Conposi tion phar maceuti que - ‘sol on- Ia~r\e\endn cation:16 sous-fornms de dose I
‘unitaire. 56 - 18. - Conposi-tion phar mieeCH+ que corrportant .caMTe-pri ncj ps-
actif un-_pr exiver corrposant—--eonportant An. corrpos6‘ gelon |*une.quel conque des
revendi dations 1 a 11 en -conbi nai son, Avec uri’ second conposant conportant .un:
agent brong@qsg&sdmg,yaahgmg,gu@scgh\gwt utili-se ayant une entrle en ac'gl on -
rapi de. 19(a) Bonposition pharnaceuti que sol on | a revendication-18, dans" - -
laquel le | & sJeQ:w'nebee@ﬂqblesaomer@m*bﬂt:B ethmasde datbanel 6 gr oupo consfitue par la
terbutal®ne, |'ibuterg | *.or ci. pr6nal i ne, “ke.sal butanol ,_ - -epi nephr| ns, - .

I' i sopr enale:ne, eﬁsL‘gﬂrl -ne. 20. Conposb ‘sol-en I'Une quétconque des\__-
}revendications 1 a1 gur produl re une broncho- dilatation chez |es
} ani maux y conpri's | honmmre. 21. Conpos6 %elon lune quelconque)des

]

BT evendl caat t(:l?ﬁg:dheﬂb Relesp @Hdisi raaﬁuildlgﬁr&pla %oﬁasés%et jon de - 7.~

: a - S p

4 ’ {b) des groupes alcoxy contenant 1 a 3 atomes de ca‘rbqne et dans laquelle R¥ est choisi dans la. groupe s

: \WL ;:o’mposé de: L : _ ‘ _ -
a H ) .- .o - -_\. . . . . "‘:‘ - e e o \' Co e ’ . [RC—.

30 {b) les groupes alkyles contenant 14 3 atomes de carbone & la qondmon que R3 et R‘ se présentent en i

RO

oombmalson comme sunt

s Quand Hs.est__ : 'élqrs' R* _esf R -
- un groupe alkyle de t a 3 ‘H ou un groupe alkyle - S
L : ' atomes de carbone - de 1 a 3 atomes de carbone. = . -
45 _R5 <: ) - i - | : I

 par des méthodes connues: | ;\.
- A) réduction d'un composé de formule

i 55 -
B - RO,
II

c—CHz-N-R
R% . 96_

dans laquelle R, R‘ et R? sont comme déﬁms cl-dessus et dans laquelle quand R' ou R? est H les
ad substituants hydroxy résuitants peuvent &tre protégés par des groupes protecteurs des hydroxyles ot
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: _ groupes protecteurs ‘bour’les re ‘%{a&e r I'h&l
';.l e dans I aqueF\

aquel le R3 est choI Si dans Ie g_
'S aI:kyI es contenant 1 A 3 at

“hunai n. A

L. I I'l Revendi cations I!’Imw' ct ano
_ - 1. Proc6dd de preparatlo H

., 6 ~ T ..~.' ~ . 033807

dans Iaquelle R® est. I'h%r]éggne ou: un- upeN r;gtecteur. suf\}férsirrééagsalre Ide l'élrmrnatron des

& ctlon d.un composé, S tﬁerapeut [ quement accept abl es o
F R est choi si dans Ie groupe conpose. de C(CHZ)31 2,~

= CH Os o-H ' - CH o, 2~~~ 2 R2.
Echoi ai dans Ie groups corrpqah %e Lt R2 represente Ie radi cal de
l'a 30 A=t e L oel

corrp8s6 de: (a) H (b): les )
o%r)se de carbone 35 (-
o 40 dans Iaquello RSR t choial ‘dans le groups conposﬁ de- .

avec un composé de fo,mme. “ (b)) ed igroupe’st aféoxy gont enahi .-1 A

orres de carbons, et dans aquesl e R4 est chor si dans [le. groups corrposb

5 ~ oL L L. . : HN‘-R .
. . : - N . : E . A‘ ; .. .'--; ‘ .
N pour former un composé de formulé?_ |
. R'o. ]
PR N S~ Y o B -
zs_ . :“‘ L - " R
[

suwle. si néeessarre du remplacement des grdupes protecteurs par l'hydrogéne, formules dans. '
lesquelles R, R’, R2, et R® sont comme définis dans la  'méthode A ci-dessus etdans lesquelles X est un

. halogéne ou un groupe fonctionnellement équivalent capable de réagir avec une amineﬁ
C) Réactlon d'un composé de formule s T
. R o)
35
— i ;_._.._.___.__,..... ——— e ]:\20 O B T -
a0 'avec un composé de formule - : : -
' HN—R S
| ' VA
RS L
pour former un composé de formule
s0
...‘\i'._
- 88 sunvte si nécessarre, du remplacement des groupes protecteurs par Ihydrogéne. formules dans
- lesquelles R, R, R2, et R® sot comme définis dans la méthode A cr—dessus.
D) Réﬂctlon d'un composé de. formule
o r{o';.__ |
e — CH—CH,~NH~R

R70
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(a): H 46
condi ti o

4 Qjand R est alors R eat so H

- H's5;

e rrw—
T L

'atorres de
RSH 65 pagydroxyjes comme illy

'- A Rvducfi®on" dan conpos ,
laquette R . "R et R sint come dethls dessus et dans*laquel'l é; _guand

quo R3 et R4 se pr~sentent comre ‘suit:

(b): lea groupes aI kyl es contenant 1A T"ﬁ"’rres de carbons A la

i mn i

: -un -gr oups.- aI kyI %6533973 o H ou un rodpe al kyl e..

car bons 3 atones de carb 60
ns | thode A ci-dessus et R? est H ou unl groupe protecteur des -

g ﬂans am e A, dir moment que Iun au 6‘&@ dgb n}adlcaux R? est H,

‘de fo
vec un composs de cfeforrruIeRO R20 . R6 -0 dans

Rh~ou R2 est Hlel | :a- substltuants dr rﬁsultants peuVent etre

sw Vi e sfr necessal re, du

rerrpl acegrent des groupes protect eurs restants par I'hydrogene

~B).. MReachbi tun db ses dérivép oésetifeley dompriaiiimeisetynate R—N=C-€, formulexians laquelle R et R

5

25

. 58

3

pomme définis ci-dessus, suivie, si. nécessanre du remplacement des groupes. protecteurs p’ar

Ihydrogéne U L
E) Réduction d'un composé de formule ST ST

Y

O
S

suivie, si nécessalre, du remplacement des groupes protecteurs par I'hydrogéne, formule dans Iaquelle- .
R, R', et R? sont comme définis ci-dessus, suivie, si nécessaire, de la séparation du composé de formule -

1 en ses isoméres optiques et/ou en sa conversiony en un sel thérapeuthuement acceptable.
' 13. Procédé selon la revendication 12, caractérlsé en ce qu ‘un composé selon l'une quelconque

- des revendications 2 11 est préparé s N \\
14 Composé de formule. R - \ N . ¢
Rlo " NS s
c-c‘:H;-T-n
2 /- Y 6
R20 . a,‘_ T

dans laquelie R, R', I‘iz et R® sont comme- déﬁms dans la revendlcatlon 12 - /".
15. Composé de formule :

dans laquelle R, R et R? sont comme déﬁms dans la revendication 12.
16. Composition pharmaceutique comprenant comme principe actif une guantité efﬂcace d'un

- composé selon I'une quelconque des revendications 1 4 11 éventuellement associée avec un véhtcule

pharmaceutiquement acceptable.
: 17. Composition pharmaceutique selon la revendicatlon 16 sous forme de dose umtalre

18. Composition pharmaceutique comportant comme principe actif un premier composant
comportant un composé selon I'une quelconque des revendications 1 3 11 en combinaison: avec un

" second composant comportant un agent bronchospasmolythue clasanuement utilisé ayant une entrée

en action rapide.

19. Composition pharmaceutique seion la revendlcatlon 18, dans. laquelle le second composant
est choisi dans le groupe constitué par la terbutaline, I'ibutérol, I‘orciprénaline, le salbutamol,
"épinéphrine, {'isoprénaline, et 'éphédrine. - !

20. Composé selon 'une quelconque des revendications 1 & 11 pour produire une broncho-

- dilatation chez les animaux y compris I"homme.

"~ 21. Composé selon I'une quelconque des revendlcatlons 1Ta11 pour produure la relaxatlon de
Iutérus humain..

'

. prot6g6s par un groupe protecteur des- , " et'dant -; Iaquel le RA
est |'hydroggne ou un groupeii W pr ot e__L_J_r(




T " . _ R20 avec un ci onpos6 de form o

b* HN'H Rs 30 pour forner un corrpoa ~de fornule

H -N-R R20 ) /R 40 suivie, as necessaire, du renﬂ'u mﬂ“",wu;'fﬂop
-@Cheurs- par.--|1' hydrogene, -formul e:ﬂddnseozsquel | e$ R sont

e définig e A ci-desglis it dans - Iesquel | es X est un
iogene ou: unqgﬁgaﬁﬁg’%wmcﬁdﬁnﬁ?ﬂm 6quival ent. .suscept’i bI e de r6ag|r

ic une ani ne. 1Qmma%|%aétx&ndmﬁsde téumul e 4

14RO 5. O~~~~=7 ~CH-CH2 --' '+ 50 o
'\’ ° ~~8~R20 avec un conpos6 oh1d‘ ormul-e HN\- _R Rs e SR
ggour forrrer un conpos6 de forrrul GO ?H’ L R-O
3 . RCH ad\ R’-66 ;
21 72 O i e e CL
ia-_: ‘
et ses sels thérapeuthuement acceptables. formule dans Iaquelle R est chonsl dar-rs I; grwp;c;mwsé
de C(CH3)3. S ] ) . PR s B . .
| Tl . °H3/°H2\ |
—CH CHp et —C( . . CHy
o3 IO :
R? est choisi dans le groupe compgsé de H et R? R? représente Io radical de formule, =
o . - .. o t - . R:i ' - -‘ &
‘ B N
/ ) S, ) : . )
'?a)ns Iaquelle R? est choisi dans le groupe composé de: o
a): H .
{b}: les groupes alkyles contenant 1 & 3 atomes de carbone
hd ?a)nso::queﬂe RS- st choisi dans le groupe composé de
" (a ; o C
(b): les groupes alcoxy contenant 12 3 atomes de carbone, et dans laquelle R‘ est cho:s: dans le groupe".‘p o
'::O)mposé de . . ,
a): H ' '

comme suit:

" 50 ‘Quand Ra est | o alors r est
55 _ ‘un groupe alkyle de 133  Hou un groupe alkyle :
: : . atomes de carbone - de 1 a3 atomes de carbone -

60 R . H.

65 par des méthodes connues:

- 45 (b): les groupes alkyles contenant 1 é 3 atomes .de carbone a3 Ia condition que Rs et R‘ se présentent'i'f.;i'i. -



R ~N=C=0, fornula dani a taual IROR:
. Suivie, ssi nbcessaire, du ranplacar

. separat ;,pn du €0 ' uI e- ar nsobend n es S mesggg as e /ou | L
. de. sa conv ’ngi ° % ’ L EM ans-- -
F “afl W

_.._...._.,.L.._...._,_._........._._.,_.,_.._._,_....

[ hydrogi*ne, formul as dans lasquélles: R R . R2 et RO

8uivie, si n~ cessaire, du.renpl acenent des groupos prot g@,ﬁurs par\

dans It nbthoda A ci-dessus. D). 1R6action d'un conpos6 )@'f
10~~g~w~~~T7. daa | aquel | e R oat comiwy g48/80F¥ana | a n6t hode, A 'CI ‘blessu et

R est -H ou un, groups hydrx protecteur. come illustr4 dana la mthpde A

du moment qu' A RBCHRD diwn Ferprassde fagnulsat. H,  avec un is commpoa6 de
formile.' 1" " .0 20-/ ou nu da. os drivs ratfycm sui ocyanata

. at ‘@4 sont comma d6finis. dassus+ -
\ d[ﬁes erud rtcteurs. par- E) IR
-n=cessaira,- du _ o
_par 1 hygr ogdne forrru'l a dans e
essus 'suivl a, ~dealr do la '

Rd@ductron d' un conposd do formnul i
rommpl acerrant dat groupes protecte
| aqual i e: et 2 sontcomra CiR

ar evendi caa¢@rran hwrsa%a& Puﬁrbro e OLaBAA0H Buivid, fhent ded.
revndr at i ngréupds geoteeunsl rasthrds aﬂ-aluwrageaa:ent accapI abI as dana quue Rl at
R2 "aont; A 1 Bl Résiction d'un composé| de forMBIe ~~~~~~~~~~~~<<~ ‘dans | aquel l a R3. et’ R4 ,
sont H ou-un groupe, al kyl e ayani } A 3 at ones da car b@nas 3. Proc~d6_sel on™
| a revendication 1.de prepar ati oR'@ll un coopost commo. d6f | ni "dans la 50 '
revendi cation 1, et do ses sels thdr trlquarraent accapt abl es, dans
Iaquel I e R at. Het.R2 oat: 0 N-C ~ CH—CH X *  _~

|~ 2 R dana | aquel l e-R3 at.-R4 SQ conme. d6f| ni s dans +a. revendr cat | on...
2. 4. Procddé salon |a revendi cah?@ | pour la” pr| par ati on d un - .
-conpoe6dcoma d6f knt dans {une~ . . o - / _
avec un composé de formule. B T It M o
2 _ O e

.

.38

- ;-

40 suivie, SI nécessalre, du remplacement des groupes protecteurs par lhydrogéne* formu!es dans

lesquelles R, R', R? et R® sont comme définis dans la méthade A ci-dessus et dans lesquelles X est un - S

halogéne ou ‘un-groupe fonctionnellement équivalent susceptible de réagir avec ume amine
C) Réaction d'un compose de formule )

e

avec un composé de formule SR Y

“~

- HN-—R
58 -
R Re -
. pour former un composé de formule.
60 - Ro_"_ OH
S | CH-CH,~N-R
B - 'R"’o. o RS

72




*so qu onque des revendlcatlons 2 at 3 et do ses sel h(%gﬁ
aceep ‘es dana | equel R3 et” R4 sont CH3 ou Cl-3CH m! Wﬁmﬁie v

rovengilcation 1 pour |a preparatlon d' un co 056 conna*

quel., - des revandi catlons A4 daﬂ!;"m‘,l 'R est- (I)CZBG B.. Procdd6.-

sal o rev bCgt BREREGK paflh ahe mlesaﬁns

ther - uti q%uggim s 'é‘?ﬁ“a p&m’f"{ %75 5% r&éthedswc?:dassug%gr: ~~~~~~~~~~~

R T 0} RéactlonQﬂﬁBc sédﬂd&nu!e o '

: NGO . N _,wQﬁ/ . . 0 -HC:
i< toHof NH-C-CHBO ~f~~~§~~~~~~¢+~t Lo

| ~ee~id S
T : _ . : - ‘. ---v 7. Procé6de L
sel ¢ a. revendi cati on. i'pour un conpose “at - de. ses sels )
t heeseut | 'ﬂuerrent accept ables. > - k.- ~CH CH
- SR o2\ 11 S Ll R g..u. S AR
B, x4 de A ci-dessus et R’ est IH:u un._groupe. h dro '
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