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- of pre‘&\rqmgpaehmugamgiyspmar maceut i cal conpositions conjgid
known s o@9nitaly @y nes,- dopani ne has a wel | --known t her g
whi ch @4)re&wwte@Becmc&l&lamﬁdhaa/smuftmwl ati.ng bot h{t
bet a- sadmenergi oreesppieis 3185 wel | as the dopani \
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al leviate arterial 36Yy@6l 45545620 622638 65C 63866X 70Y 0A8al| ur es (L E L

ar di ogeni c

shock. Dopami ne, hdWewdr, is not 15 absor bed_ when administered orally
and is metabolised extremely quihciditingS 15 can be used in
t herapy only by continuous |n'(t:tr gvenous ?ﬁ*ﬁﬁ on. Miuch study has been

directed to thé713eMecISINMES, S@@lET QHMMNS% NBPICINABE tea ARNKETHCE h
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ef fects whi C‘shbs?d’n@es th pharmaﬁ:@féﬂi@il iéhs laRinlt Qﬁdie Q B@da

32

conti nuous ame;rsmnmtvmactusoarbm{yh fonystudiesl resqntnm:mgsue [ nf usi on can
be acHPeved. C rtaml ter c{ 'hlfg %@ ?';%;P'rf\ Athaygh thay e t R@
fol l owi ng geﬁé{hgiri 1 efficxen u%naﬂ t&ﬁﬁ% &le‘pr tertiary

al kyl group diﬂlyl ng f rom “carbon -at oms ' i's preferably an

i sopr opyI gr oy @w@pm su Jy f FWJBat Glfmls nOWGmnschﬁ epipineiNse 25
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sol vents for t IThe satkis-acembiag |tdnﬁ:ecprpsbud Ewentﬂiineaaaompcfumd&agcmeral so be

fornul at ed ifermydd: ut i ons which-are suitable for the. oral adm ni stration, or

al so in solutions which are adapted Lo the parenteral I nt ravenous
adnmini stration. The ‘pharnaceuti cal 2 BS in t_hﬁ 2.
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35 wherem R is a secondary or tertiary alkyl group having from 3 to 7 carbon atoms, 35
and is preferably anisopropyl group or a tert. butyl group. This invention likewise
contemplates the salts of the compounds referred to above w1th pharmaceutxcally
acceptable nontoxic inorganic or orgamc acids. :

. The compounds of this invention are. preferably administered. orally in

40 appropriate. pharmaceutical . presentations, such as tablets, dragees, gelatine 40
capsules, in combination with appropriate excipients or solvents for the soft-
gelatine capsules. The compounds can also be formuldted in solutions which are
suiitable for the oral administration, or also in solutions which are adapted to the-
parenteral or intravenous administration. The pharmaceutical formulations in the




solid state for oral administration can be prepared with the appropriate
exci pients which are adapted to delay release of the active principle in
or der—+e8—p+ol-ong—the—therapeutic—effect —F-s—nAvention has also as its
obj ects to provide two nmethods for synthesizing 5 the esters of the
formul a above, starting from epinine. Both nethods have in conmmon the
step of ﬁESIating both the phenolic hydroxyls w thout -acylating the amnic
noi ety. the first procedure, as represented by the foll owi ng schene: CQOO -

_ lerr] 19 . the aminic noiety of elgi pg()qe (2) is protected frogm

al kal i ne envir on stater r e‘enegewm ea prmredrwmhshmmpnad excipidnts S way is
subsequent |y reac‘& e delay; rgleasy °&é‘|“’e\P§f‘?‘Qlé in griero aeologg thenhydr i de,
a chloride Or ‘a bro aneﬁtibnaﬁs 516> Rk abJQctﬁtocii?mLiﬂg nﬁfhoﬁmr JyQ{h@aHn%l (4):

Fromthe lalter, tbc/esca&eﬂtye faxmily @) ebeveastarting fram epigine.r Baoh
15" be obt ai né:emmon the step of acylatmg oth the phenolic hydroxyls thhout acylating the

15 In the second P §li R préle i€ as A6ptbeBhebcP By Bk BRI/ NEns. DF OUGN! about by

reactive acyl deri-vative |n an anhydrous environnment "and 1 n the presence of
a strong mneral acid, so thstlhg an1n|c -;ety S thoroughly pr ot onat ed.
Under such conditi ons, acylatlon g i
excl usively. 20 ' "Prefgrrasc
the reaction of epinine with 20 benzyL_chIofoc
conprised between 1:1 and 1=®~n _aragueous sol ution mhlch contai ns sodi um
hydr oxi de, and sodi um t et rabor at - Or e to obtain the conpound of the
formula (3), foll owed by t hewd.sas{iOn o th}atter conpound mnth an acyl
chloride in pyridine solutmea, Whegediter—tte catatytic 25

hydrogenation in acetic .acid i sS\N¢ANsed-ckOm@ECUr, in the presence of a

catal yst based 25 on a ne of P platlhun1group preferably palladi um
supported b 'charcoal Preferred tonditions for the second procedure are
the reacti of | #Thinie qthofafmmlm ) is propectedifebe passible agylation by reactiont

prereranty o an SRR Sng?‘aﬁgﬁ“°§ﬁt§ﬁm%$“r@ﬂ?§5§ﬁ§mﬂ“§§6? presence

of anhydrous hydigmen ide or a bromide, so as to obtain a compound of the EXAMPLE
I formula (4). From the latter, by catalyﬂé)hiﬂmganasloh ah esver obfor@B(1ycanns of

sodi um t et r Bbor athe o) ‘160 rams, of e r obr.oni s df
e er s N P B SRR S el B T
pH of 9 is I’eaChedonth‘lin aBidld s Ktght the :@émm R peRtbuteAC Bhd@nat e are
added over per |Sm!lﬁqghdlt1m§ra bmnsm‘gﬁt'es 1@%&%&%@@@ lusivel35 Fd‘%‘?‘t he a0
m xture is ppl de ch
is 35 suffici en% f °r° % “&!ﬁ lolﬁofﬂ é a;&%%ﬂ,pmb a,ﬂ hour s,
then the m xture order ar:o‘nda:ﬁ tled:oapdme»f t}md‘bmﬂilav(m; follew y thé i‘mct;ona)hthet he -
conbi ned et ll"lﬂe allat mnms’v le fo ﬁfﬁﬁ% e and
evapor at ed. *N- cal§ &%ﬁ%&ﬁ?}(m gf@’ fmp‘@ oaseli ch L
recrystallized fI‘OM’td@ﬁﬂ@ iticas e zsé’b&ﬁd tﬂie eltm:gres)@ﬂoﬂbfda nifeHith 54 C

40 To a sol uti on appcybehl mamﬁembaﬁbvfﬁegbox glicroea ¢yictiv etterasudyasi n 200
ms of pyridine, dgxandyihspresgpceq)anhydeoushydrogen clgnde yry| chloride. After
standi ng fogg two hours' at room tenpegRANMPLE i he m-xture is heated -to3$00C.

for 12 hours. On 45Toasolut'i bfe%O(gmnﬂfofkd‘Iﬁ\Bn&tm ratk [asd lﬁmgrunseofleamdnel ut ed
with ice and sodlhmngB'P@ dﬁ(bmk’*(% °€)r\md %ﬁblas qﬂﬁﬂ e room’

an

rocedure are
hnn.ale nol ar ratio

tenperature for %% ﬁ“éﬁﬁ T, & lt(g eﬁf d out,

and t he extssact uﬁemm u\bbl'blhe d withea )ﬁﬁj«)&fblfxﬁfmalsoﬂﬁi yd hidN &I 35

anhydrous sodi umssftxbl o‘it tlms tamtioy A e@shours, tthethc ?mttlfrele whi ch
racis a

is 3,4-di4-Cisof} er an “ﬂg}a T gé"‘b“‘g;l%xye 2% t h

R=i sopropyl ) is f(t% Vis tﬁhs \ﬁucho sﬁﬁfz frélﬁ%b&pﬁ%& r, ﬁﬁ

hydr ogenat et f or n’felthlglpbﬁltalSﬁCaﬁm her es pressure of hydrogen in the 40
presence of 2.5 % agglutionf 30 gr sof N-carbobenzoxyepinine (formula 3) in- 200 mls of
yridin

fos1ien” © 0 Bk il B m ot Sohiip e Al ntr

(10% Pd) . C%g CONRbApledsh thi 5, thé @fikturk edilited! withicé andB6aRA B3¢
resi due i s treat edution btirgugis pmtmumtdomte mtumafos Olmdlmeeand extractlon

i sobut yryl epi ni n%" {h ig&g‘%ﬁ? "I;QF g‘rla'{”gtf‘td‘%”f B‘ﬁ?? ic“haw ng a
el ting. poi nt. of i ﬁfcﬂ%‘sfu- dliaab% @a Edyopik

50 with R—lsopropyl) 1s taken up in 250 mls. of glacial acetic acxd and hydrogenated
- for 5 hours at § atmospheres pressure of hydrogen in the presence of 2.5 grams of 50



Wth the sane procedure as in Exanple 1, but replacing isobutyryl chloride
wi th an equival ent anmount of pivaloyl chloride the 3,4.di-0O pival oyl epi ni ne
hydr ogen succinate is obtained (fQLmJJ_a__Z_Lo.r_.R:Le.Lt__bJ.Lt_yI_)_haALLnga

mel ting point of 1281C 1301C (cryst. fromethyl acetate).

\
EXAMPLE 3 10 To a sl urry of 40 5
of epinine hydrobrom de |n 160 mMs of a 20% sol ution of anhydrous hy poen

chloride in dioxan are .added 60 nl's of i sobutyryl chloride. The mixt S
heated with stirring to 701C for 12 hours and evaporated to dryness under
r%ed%ressure _and the residue is%&Nstallized fromethyl acedate.
Thus? 15 pﬁla&uﬂ'on@hér@&bé&ﬂism@ﬁl’m O8 coslétRR oPiRisdRp, the Albad wed (formula |
-for R=i sopr opyapdrated anfiatié nagidae ﬂselréaten!g plmsrmcmtrf acld &) Gro1id€0@-diBy" treat i ng

t hi s hydrobr QPJM% lﬁlwne gy,d Erjfuceipate forawly; | fos Rrrisorrapybaving a@eltingct ing with
chloreform BY8 g0 thiE e TSP DY AF2¥Pr act and treati ng the residue

W th Mm nic acid, the correspormknnPbEQrogen succinate is obtainesl 20
(el ting point Wltlgh} same @yocedure as in Example 1, but replacing isobutyryl chloride

20 EXAMPLE 4%\ F%’g" ggcﬁg%fgp;lgg‘ggg%’u ‘; :s“ E%gi}ﬁj“‘?yn di0 t@‘va%"g,tﬁf’l‘)%’gf‘f’ng t he

I sobut yryl CB¥ il ori de one

obtains the 3, 4 d| 0 plvaloyleplnln dro en SUCCInate (fornula | for

_ 10 MPLg 10
eRt Lelr t acgtj;%/l ) Jila\s{lslggy -of A{Segrams 09 epmme hydrobr o lrc.l%‘—t moﬁg% 5o (ch\LZSt r efsre(r)],[n
y 89 anhydrous drosjn chloride in djoxan are a g ls id p
I nventi on hayge sfixQia&is hedt \ﬁthtsﬂiﬂn%lté YOS 2 ot ﬁ\kﬁefvﬁ}f e@tb% h’ss As a matter

of fact, in mdpe&dweém svpe anbithé gswhens rexchisiahizet fameethy) medtaty. Tdhwd not Kill

ani mal d5up t 4‘};}6 o %21:1“ £ ide s otained (oimuiadipoRmigorredy) in its turn,
upon dosage g? %gy yg]t t #?)E msﬁ? witilal Yolutfh dof"Qdiuki blcardOnate, the test

ani mal s. ext{g.ctmg vtvllth chloroform, evaporating th;; chlot:gorm extrag‘ and trea:l;ng th; 30 In
order to asc Be it ‘awﬁ% RgFrewponding pysiregier sucsinatetis abtsinsdunds_of the
pr esent2Vi nveﬁ lting pojny %’gnﬂ ?r‘ (1) (that i's, the 3,4-di-OisobutyfYl

epi nine) and the conpound (2) (thekaMPLEUhE 3 4-di - O pi vol oyl " epi ni ne),
have been testtew;th mhersame promﬁwE axa‘xggﬂﬁv?‘nlxt teplaein gﬁ:emhutbnyhmtdtg)d ester of

epi nine, to Wtk &Q‘H‘f e o |pivaioyt ¢ 0"?0 T'rg 4), and (O a
brancheg est%ﬁﬁ,‘ aqlé i%%fns foe o L%t” ﬁ‘gm“‘%é%"g' fﬁe H‘Spam . Al

the conpounds Wﬂi@c ﬁ'dsséfeﬂhe rdsEhttlh@nfi&f ﬁavefshm BRI QOiSitySWllerdt | ON of their
aci d succi nataétsmateretdherahbo e mdtteit(bf , the. mmnoondr al)swlwhl ch had been

e 7o eihiclal gp%.s% up%ﬁ«gggfﬂ’a sﬁgsgsx?%éa . g kmagnet i e

inserted in thelrﬁﬁdér&o hsdm mbbmgbcoidgealqaaﬁpmiedoahé edrypourlds@f thaXi rrum 40
ef fect on thermamvmt ? B %)6@%!41616 Pededi-Caisotutyeyl fepi me)cmdt he heart
n-b

work (cal cul g& %’;ﬁ ‘iylg fg«%‘ Yﬁ?gﬁ'@f qu fpressure) has
been tabul atg QYC) albban }ﬁfhoﬁolggfl’ﬂﬁ@fg & ncreggse over

t he basal valethebdopahmn lmhe borbivands wkoe administered ntthefcmmtof amaqueowd. the tine

required, af “°t“ ° SW %fl 10 PPY tegats licBasal val ues.
iehnere R e e R E L L heca

Conpourd- cqNntlS @akrifserted in the aokth Qukhen through the vdpothd artery. The malidi@d Ni ngo 1
+25 effact pn the mean blood+pr€ssure, on the mean 45rtigHlow on the heart work - +20
+17 (cal_p ted in terms of thg} roduct of the meangstiegal pressure) has by
tabulgted in Table 1 below, il the form of a perce zncrease over the b%ﬁs
+15. vald¢sSalong with- the . dur@tonf the action, 1e th e requ:red afté‘r +26

30 5 45 administration, to return to-itBe basal values. - : 25 Bot h 4she
-conpounds | "and 2 have proven to be nore actlve than the. ester of.55
dopami ne . (corrpound 4)-and than t h&ABIEel of. N-ethyl - dopani ne (conpound 5).
55 The acetyl ~ester: -of mmn%&m(cm&@ 3) aRiaP’ OVR&GuinQo BRalaCt i ve as the
conpounds | atmpouridut i psssefef ect hflewa duratwak of 2ahmsmif €s only. On the
ot her 4 1 +25 +17 " 146, DO 1, bbls5

4 handepi ni ne @nd dopani+3@ are notlabsorbed+shd at 10 sm | 1'i gramssper Kkg.
b.w. they displ ag no effe Jas a re§ ‘t of . ga§ i c admi @dstration.. The
conmpounds of thespresent i‘nvent i on hgve exhl b| d phar ol ogi cal actions
whi ch are pot ' ' et

Both the-compounds 1 and 2 have proven to be more active than the ester of

55 dopamine (compound 4) and than the ester of N-ethyl-dopamine {compound 5). 55
The acetyl ester of epinine (compound 3) has proven to be active as the
compounds 1 and 2, but its éffect has a duration of 25 minutes only. On the other



5 dogs, at dosages ranging froml to 10 mlligrams per kg. b.w, by
I ncreasing the - contractive force of the heart while concurrently

incLeasing the blood flowthrough - the Kidneys. At dosages conprised _
between 5 and 10 milligrans per kg. b.w. also the nean arterial pressure
rose. It can also be observed that the inprovenent ef the heart '

contr lity has been achieved V\'A'thout, any .increase of the heart rhythm
10 uch an advantageous property is -not exhibited by dopam ne, which, -
upon 10 intravenous adm ni stration, causes sinmulanteous and proporti onal/

i ncreases Both of the contractility adé L86k heart rhythm The favburafl

effects of the aRRRQPMGS 288 dbfhenike e bt Eorded dndet ﬂ@mﬂlngrwﬁanskg dnwar e shown.

by the increase tbéy dntv@ymm effgetyas agesuli{of. Gﬁtrlqumztl%raa
0?/ al administratij ‘orfhe compounds ):f the present.invention have ex?blte([ pl?armaco?oglcll

It of oral admijnistration to
15 The 1 nvent | orfeh R AR AR B T A o B o o1ce
circul atory analspiractise foFie@hthe heﬁrmhﬂeaom;o re@smghcb bloadferthiiongh-+ o t'sh'é

present inventi dh ehlgmtyhe\ﬁgqs%sew ?eé(!‘P gn ﬁ‘da'é’ iy ‘?&r
e el cal | o s e Bh J}iﬁ':ﬁ:a,s@?&?rw L

10 such an advantageous property is not exhlblted by dopamine, whh] updsst er $0 of
epi ni ne havi ng. txk}eavbmdds@dmm igtr ecaabestmmmwaus RA@opocpnal ingieasesitotR i s a
secondar y or terdit rﬁﬂ'm ?n’gl%w‘ogg Jnﬁé)%} ighet ﬂve?xtl&?ropqne AQs, and
their salts withy é’m@:@ﬁs@ﬁ: ﬁnﬂ?@&@ﬁbﬁnﬂﬂ’aﬁ&@h@esﬁlﬂ f i nor gani c

25 agkds. oral admlmstratlon ﬁ?}d . ? é;teﬁha 15
25 2. 3, 4-di-0Oisobibeyi 1lr‘iF1 es gpharmageyiiar 'P’?,s Iu at bl e
h t Sef
non-toxi ¢ aci d awmné% Eb; ol dfen%f,t:agmgf*wﬁ%* e
phar maceut i cal | Yeapgde toxic acid addition sa t .
met hod for reparin ounds according to Claimil, V\,herel n ep| nine 30 is

reacted wi? benzy! E Z B’E n j ronnment’; - the pr8duct
t her eby obt ai ned i s FEERL§PHIDY avmgrté%c PV/@ngArell‘a?/arﬁ\gfé such as an

anhydride, a chloride or a brom deveof a~branched: chain aliphatic
carboxylic acid having from3 to 7 car‘ atoms and then the product of
such acyl ation is hydrogenated, irf®he 85" presence of a .catal yst.

35 5. A nethod fg@Rerélh RNSS ée@&dﬁ&@%mﬁalﬁﬁ%ddl WSink Rofl336 Makbon el N
epinine is reactad thtit kalts witk pbirimaeutieally uadcpt\alﬂ;a nentotic agamie amhingrgarig de a
chloride o? a br%ﬂ'ﬁsd f.2Rranched- chain al iphatic carboxylic aC|d Ravi ng
from3 to 7 carbggy Hﬁom °l1"f¥éy SRS SR L8 PRI eé"??%ﬁg“?ﬁpﬁgéa'fmé&"f‘% in an
anl i ydrous.envi rOﬂfUSBM-dl-Qwaaloylepmme oBbits ﬁm&daaéamc&eeﬁdamdnaoﬁ aidn 5,
wherein an_acyl additloorsiltie i s enpl oyed .in the - pr esence,. of anhydr ous
hydrogen oM ot dg Ltk fpfigff;zg o f;;'-:aenm.g RS S mouas
according to C ajpdje: E@.Q dYwighS SV % oregm ng
Exanmples | to 4. cmonge bipaide] ofarbrah, éd-c&amaﬁ aﬁgcaﬂsbx caucimhhw tﬁma} ed by a

met hod accor di ngt0415carbon atqmsf Etl@méhqﬁro@cgpfrpgc}gacylgthn is hydrogenated in the’

45 9. Phar fceut PEY Ggﬂ amg%s&wunassacsaaﬂm@mlfnclubvﬁdirrmmﬂﬂ@' ept¥cs
which contain a pedipeY Q[‘ea& e@ﬁﬁ&t Qich g dnQniRjd¥de) B Chibrider @bfdmide, t 0 3 and
8 as the active pfijrrenthedichain aliphatic vaiberylio acidhavingdrophyy torﬂmaéqsvmamisluy

accept abl e ar ri e ‘l”s";ﬁ"ho éﬁg)‘;’(‘f mingyal %ﬁﬂ%’%@n meRt. %aﬁﬁre}he Agent s
14, . Sout h quar Srese ea(yf hydrélid hy g}gﬁm lori e Maj e ty S
St ati oner y Ofice, ‘byA mbmod:ou]lsrb]mm bmmundmmrmgg anChipal sutSiakiaRulat | shed by
The Patent Offi céescr] ﬁg@ drieldn, WC2 dA Erom whi ch
ompou accordmg to Claim prepared’ by a method acéording 1, 55 4:]5 661

copi es rmy e Ob{oaﬂ e of Clan ) 5 to 7.
4 hand, epl i ne. an maﬁcarcammmomsanmdammbmma&f} diblepticgwhieh per —Kg.
b.w t hey di spl ayontmp efcbapaund or saltragserling of anyaowt 1of Clagmbnd toi LandaR asghe
gcltlvetmgredlent in association with a pharmaceuticaily acceptable carrier or
iluen . _
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The co‘f’rpo s of the present |nvent|on have exhi bi t :
actions h are potentially advantageous as a resa ﬂ i"lm ﬂi"m .
adm ni str on to 5. dogs, at dosages rangi ng fromel to |grams

per kg. b.w. , 4y increasing the contractiyssifeér ce - of the heart while -

concurrent |y IMcT eaging %lxayge Qltﬁé)ogaédng\yr o bt Qbdled ahd 8 10 difl@Hein po K1 8RATES

- conpri-sed between S5yapldi hAdTFesBEbS falric RdminisBhison. t Ne nean arteri al
 pressufe rose. It can 'Bﬁeseodnmumdssﬁrthe@rdshﬁtm\teh*@m p@vbhmdtp*'@fmﬂtcnbglm!art

contractility has b b geegpoing c?Féafg%‘“ dministration o
I e o R S ms::gf et 0

upon 10 int ramrkquiﬁysa w&hgfe& eathprized bateeLa Sang 1 Ol RgraeOpes ke rhcky Calso
proportional i ncreamsndaotahem ptelswrecmsﬂ ita@tllalsqib OGMCQM eamm\fe tltm'h The

favourabl e effects  aghieye W@ﬁﬁ?‘g fu3| n
AR R o
15 oral admi ni sf thatcbactility and the heart rhythm.

15 The invention incl yBks quh'anbia@gem e&FhW yads| rr’~§e dRveRtign ofs thearens

circulatory a | ept PEE s at%’gﬁ bwths ingreay YFingFY EeFEtion g Cf fﬁ*hﬁslfuo"ft he s
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