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i nformation so tﬁat ur ent % ?5’ éﬁ{:‘-ﬂi gﬁ‘?h b C dele ce ?d‘rﬁﬁg
deliverygzel ectrode) nay be iOMcreased or decreased as required to increase
or decrease the anmpunt of"ESAIgbate agendstrdIBbiai n the desired response
(such as heart rate) in the patient. As indicated in Figure 1, an ECG
anplifier (fparticiBy EBR™CEUEN&AST i Sbolithfdo s bR PoteRkfish ddb@ardind bid’ 3bolt S times
si gnal t hemn®kd gdient thén KNP 1S o0 MblaribgsigToni t ored by an R-wave detector (7),

whi ch provi decthdrheves IESADH beld bytaists s bar@dulaty suitdg fonubd) as MeRPSUEE bguitsOdue tid) their
heart r at e adfantageousppdteney touplefl withe Ibre@ar duratiot ef axtivity! Bop Gxgmiples they avogjd bb eyt chs 30
a pre- progragantscidr eligingegdaptive cdrdiovasdolat indi reetalhelicabspprses siidar trothe rddptiveaht vatabolioay
term nat e trdseonsésoalicitetl by aerobin tactivity. tGne sich rprafqyied thetapeutic EGA ¥ cbejdndgotist\gomprises the

i medi at el yomround ofdhedoligwing fpemule: of t he ESA[err] beta agonist to the patient.
Once max®nal heart rate is achieved, the flow of current is also
automatical ly terrri nated | f |schema i s, detected, the current flow may be
manual |y or auto y term nat ed. ® preferrege=ERA[err] beta agonists

used in the net SENén.| RY / %ﬁ@ve 3
hal f-1ifes |nthe bI reE of afpatlent o?gy niYal Aurati dn. H@\ever an
added sasf’ety feature nmay beorrovi ded which corrprl ses an opti onal

air-activated tourni quet"ESAY, beta cigerdsteEIxPpl i ed to the patients' body
bet ween the iontophoretic device and the heart and which will be manual ly

or aut omat i Catrehoftt EBNAL Gifth éJomQ%anouﬁ@é RayPbe (Ne@ Q! tHeFaB&HL bonE o RRY QiMEntaGe of
Pr €- pr oGk 2RAER dhdrapBGR dMocts. MedbCHRBES LR Mo didupsd InfbYiwb IHorbrd Catdgcties: 4)i s2uth @Ad b) €
al  ows any afigfiediual drug to be degraded by ubiquitous enzymes and/or slowy

met ered 40 | TheQcitd 6ffetlg 346t the Gricfe@ssl oh bardist cohlpictiBBat loycurstvitile thib ESAT I RECHHEst
may be pr ogyimingadninstefe@ver se such flow of current to the iontophoretic

devi ce upon the occurrence of the above-noted conditions which would
prevent the ESA[err] beta agonist fromegtering the bloodstream as an
added safety feature. Reversal of the flow of current would al so reverse
formati on of any drug depot that may devel op. Optionally, the nmethod of the
present invention may further include co-delivery of an antagonist to the
ESAl err], beta agoni st, for exarrpl e, a 45 beta adrenergl c bI ocker such as

o o o oy




I n:anot her enbodi nent of the present invention, the closed | oop drug
del i very device conprises an intr?¥ﬁp SSEHQW) delivery device. Suitable
|V delivery devices include conpu % led 1V infusion 50 punps which
may be controlled by a mcroprocessor in much the same nanner as are the

above- descr itRe dddptvdNsHdas FR! thbs3NdaRIRNAER: | shd RdtabIR¥spBiR¥d 6Efhe anikhall SriVoRed! BY
devi ces i ppéatdaxpiairb St fb lahifmal ty B, ESARE B&4 bh@dnist/ PRose 834biive GEspbréBLoccG ovel LDind Y pe
appar at usperiod ofawbgksOTHYeS adaptivb kdspehsebadrd simifay todiéd Mgt oceun Aver B Gihé! Pitidd ia¥sp6iRs tsUCh
as those ewaisk alinmg fovernvddis. \Gme Corifiiia la@dptid @Epohse0id an \IAdreaE® irpthe Senimib(s aerobid® O
329 464 Bdaphdity erhictimpfoessrifs eldedise tdgrane.st Conpounds | n one aspect, novel

ESA[ err] betbge égtheir stuteceffepisuthels ESAS Hels @ganistrlodihbe nepful mcrelieihg thei sygptoms of

st ruct ur econg@Btivatheartialvrd.err| and [err] are independently hydrogen, hydroxy,
met hoxy or ®up isdhebyadantive fipetadent ishibeir goilifytp olisih epspaspasas iyquerpien traisinalth ¢p9 ESHTen
or car banbs® agopigewed 'Eﬂa pseful g varialy of indigatiqns TBepa FSAN beth @9esish mpy PS uppdAs Ayen
or met | meags BV’PEP@HI“?'}Q&W“I“F giereporpige 'H\S Ihas 998 H“zlé‘?dr‘]: diseasgyythich Q?SJ%[FR%H

hercol - Je oL yeR 35 s %f @Pa%ef-g« 3*2*‘“9@?%5?‘;22

pr eferr edlé%:ml qé;::: Wﬁ% I’"B orevflzét 'én thaesFa apfive ec wesa?F(a’t:’ep e
to thei ; WY i' i r;amd
% d Jﬂg 31 -ﬁ% ‘i'théiQ ld%go ould

a g/ kg b ibigati

advant agegus bgﬁgﬁl .%&tﬁd‘péﬂ@rﬁgg Iy hﬁbﬁ] c@ns@ﬁi\é@rﬁ @H@gﬁl&és asa
onset andafReIs iR Wiims 3APMBvGualst ilfﬁ ¢ Virthidlis CAHSTRBL e Stive biface Siifdsh @s y«
prLererr edbeftapﬁ HBEWSR B RORASdsd §lusdis Mistance, dorl Rbrhle, 3 Patibits W bibtsedsAbue to the
ESAY er kg kuabt&e BRI o8 thede ESA M B&AI bgohie, theyBaGd 5O is3d ROdeeiBhsebiday fatlaiAbiit REhgBadNd
about 15 tigsie@.glPriuecl¢) @hd Mfus] dbaid bKMsekiGin @i thsaliidhtodt obedfy Snd 24G means GX Mditainiay/ el
ESA[ err] aetidprageraxaitise l@ngsdt ddriewiésar | y suited for use as therapeutic

agent s due (Tbesbmevel ESAY cietacapenists mpy be cayentsbtiy bdiinisisrédhbyaa vartetyent ralites aSuitalate of
acti vity. robies ofcadeninjsiration inklege huocd!, drah dransderinall passive g nansdekroat ioptoplwretic. iy particu-
adapt i ve leaESAYvhetacagbnist-ibeitdrs radvaniagssiover debutaminecas adhierdpbulic agent infthat i isanré then and
met abol i c300ctings #s gtort] 4s dobuainingy aecbebiite sigtar isactsyto dohwtaminechyt geastnet havel to be

t her apeut pdminstpdparnteally. agonl st conprises the conpound of the follow ng

formul a: 45 Dus to their lf"é?qc Mo \Refa ‘ES’A é’P mpoupds ¢f thagrspRoat invepy d‘(jr’fﬂ@hﬁﬁQ

us \?g az t?ﬁ’ 2gn0isth d ret @(ertna%m ﬂwtquﬂr%? salfed5fgr dﬁtgquqira’@n \E‘g e mal |on-
ef\téct is Iy

in aracieri
acute and, E%i $ % rabth u :8%8 {r Q)%se ség ff; %’ erﬁ?s:Egb neous mjlg glnasﬁ ac
cont r act i [iP9S e aﬁ Aahé 5439 suffcent
adni ni stef cy so thit an ﬁ ol@r tgd tlent Wlthout
car di oyasfil 4, @R& i het é‘ar p/&ﬁzOfXP u M.u pfid
exposure Qomicibumll sﬁlﬂtaﬁt ﬁb glfvﬁ'y %ﬂ&ﬁlﬁ hot orl {/" wtad Qﬁ{'lﬁé?ease the

I e§PONS €S cipiehti¥Squirdbitb dé!wérl aﬁ%ﬂ&ﬁ\relda 9 tn’w ivatd fH3 2Ger @RRIrhily CcufrEiit ROSIS S p & ©
si Nl ar t o5 tidespink MG I00RREs MNEDe BickdidiEWIRE: |20%brsebHBERS DRASE bixds. AW SJoRe of
traini ng QifileniyRBMEy, cliets 6 IGWCasPIbOUIRDBIHHAMR dr RS4R0RTI6W &S 0.8 MARER GG Be used! he
ani mal ‘45 Pefef&d eurbent eAPEClot YheWBSAM befd) BgvieB df (the @r6ednt iirventib® laf 618 caboddLil t O
t hei r acumamgthtotabout DISesAmIXBEA] Buerth sl tiavea paency tas woropatbdbeth tisedoudl ESA™ beta

r el i evi ngagohiets o siptioresl, KM-18cand deljutaminelrequire uhagteptable highwerrdnts to deliver aachéiptives e
ef fects, ddsaend hencetdnenat suitbtlé fot ansdemed! jogtophoreticsdrlivees as i n exerci se

trai ning, tfABs E"GEBN"!Q"W]" ip diregtod 4oy slosagidenpcrelivery of EBAT hetp agonisls faamgmmpdis for

i ndi cat§ offie. diagppsisc evaluplio ranfl tigaimant 44 AL fliseag by glesadrioar systerp Salig: inpludegpcid

rehabilit %Hdlt'ﬁ'gs iW’E?ﬁ‘tf?"W'i%aé'@ op jparagnicsgoids Jfreipriad @ hygochioiide, 3! o giis jglude
di sease V\Pﬁf@ fh re@a Oéalate hydrogen tartrate, hydrobromide, and hydrogen sulfate salts, as well as
: o

ther pharmaceutucally acceptable salts.
The Examples that follow demonstrate preparation of some of the novel ESA™ beta agonist's of the
50 present invention (including ESA™ beta agonist-l, -Il and -lll) by two particular synthetic routes. However,
preparation of these ESA™ beta agonist’s is not limited to the routes described hersin. Other conventional
synthetic methods known to those skilled in the art may be used to prepare these ESA™ beta agonist
compounds.
Of the two synthetic routes describes, the first (Ses Example 2) comprises coupling a suitably protected
55 bromoketone, such as 3,4-dibenzyloxy-2'-bromoacetophenone with an amine, reducing the resulting amino
ketone to the amino alcohol and removing the benzyl-protecting groups.
The second route comprises coupling (R)-norepinephrine with a ketone or aldehyde in the presence of
hydrogen and a hydrogenation catalyst, such as a mixture of platinum and palladium catalysts, preferably
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peri od of physical inactivity. Such patients may include those suffering
fromheart failure caused either by é:@g?ﬁ 40% mary myocardi al di sease.

Q her patients who may benefit fronf § ment include those whose
exerci se tol erance has been inpaired as a result of peripheral vascul ar

di sease, f Qlfne8deCant Phifdkili dn€dafoort | 3E @F Gl dobdhd GO LAPBErs § SHBncB fthePRbIH BNihE
who woul d Rgdied ploadct. 80! thi reebAdiebilyudsl Réphialichsor e prdi®@ (F)yFsomBA RS EATD Bbta

agoni st ar @gdnR@Se having forced inactivity due to injury; thus, they would
be useful in Thehambiihg H@inplogddscribe &atsyntiidais ohaserl deeise stitfatingegeito Tb@,ohraset ®rth
result os Hajliustiative popeses iBAl err] beta agoni st woul d al so be useful in
treating patients physically incapable of exercise such as parapl egics,
guadr apl egiEX8MPIEEYhuUt ees, stroke victinms and individuals with advanced

arthritis. Another adaptlve effect of these ESAlerr] beta agonist woul d be
t o i ncr eas &raparation 9b1-B| dﬂwﬁrﬁwahenvlhﬂ-@d*hmxwheWyﬁbwmmﬂ%esﬂmﬂﬂet es. Due
to the 20 adaptive effects of these ESA[err] bet a agoni sts, they could be
used to decrease bod at without losing lean tissue (e.g., mnuscle) and,

t hus, could be used i a\treatment of obesity and as a s of
N\e |.s.e.¢,pl.gﬁ.amea¢g-m; CRj~ novel
he [conveni‘ent | y dntni St ered variety of

mai ntai ni ng and i Nyd

ESAl err], _beta agoni st s \ua

routes. Buitable routes of adoRnistration include buccal, oral, transdernal
passi ve and transdernmal iontophoretic. In particu- 25 lar, ESAlerr] beta -
agoni st-111 offers advantages over dobutam ne as a therapeutic agent in

that it is nofg hBRMtARP i§ bBRed By RN BREeddRs HeRMEGHThdISY, BME ForaatBink® may be
sil\ad | ar B brphdd Lig, dobut am ne but does not have to be adm ni st er ed
parenterally. Due to their potency, the ESAlerr] beta agoni st conpounds of
t he pr esenta)iPraparation on4-@Hydiokiphdnyliobheer r] beta agonist-1, -I11, and -111 are
exenplary) are particularly suited for adm nistration by transdernal ion-
30 tophor esi®. a shiutiorost eel4-metbwiyphesypytartol (otgldrSTatole) brdcbiotemetbaniescaold & -5 in
non- i nvasi adarsigeteatond dath.t hevlutier ¢f\oeroy tribfomide(gT8as Ri0anala) tvas hdsied plewly iover agrehmus |
of fering r dbeicestingt hathuyea then cemolveskand thejrectiontriidure allpived foznatre to 1516 slawly S¥he seaption
has i ncr eades|showaita beheampleip Ry thin fayerfoematography (HiGY Thp yeaction mixturg was agginseeledis
from |V or 38 i99ctaon Relut0% spdim hysiedde soliiiapcvas qdée%@‘“ B‘ii t0h gt Pgyas obtained. The

i ont ophor et"?sE""’é?e'I“P‘W@ryas "f‘ﬂbaﬁﬂ" M@PP’?P*"H’P“FH‘&' ft ThR) Siganigy{pyer was
suEfici el blop. p g gnicyfayers were
current | e\9 B‘{V f %ug E{g 8& T wﬁa{%gtﬁég g % eI([)quH‘8 l1e1|<t:le pflzpéigfa

| t d Urt on VOl © al ome VIin
2 gﬁeﬁnocgl arn chgu"M' %’x‘f %g?g" Pel NI'n 1 " rug efhl vesg d wagg')r odeCe

not only,w i Dbl current required to dellver an
effectl 5“8 éﬂ) L oBoPﬂ@-deXzy’lo by m’? agent . Gene(r:]al |y, current |evels of
up(tp 0.5 [erfds fofiondd MWdFoﬁﬁah%MbJ%olt(@s%r &yonyid 8idhe BENEH 36 mlef MRjdious
such as DburgBiassiint darbBreN WA HdddAOioRAVeY by 60/ £Ol3 mdR) beAvyl BRmRIBOME
0.05 [err] r&&.oawaﬁu@snakqmsnaﬁeaﬁd Qi relfi@N fo} 255, Per LbBEIHg 16} bomPleMperéine,Ciné wdatidR t
ranges for nibide ki et hndihé Aited G4k8 Wahad aith d3nd) MRS fillRdte WatVdhdohPalodatd ryhdse.Mhe
about 0.1 [saidmjsidue wadwasheddwite it 50D .mi Bs@ned. Bftdr Higing uhdankigh yaodue®/gimights 163 @rp s e d
wi th the ndeskbd peduct wiretohtaigh vhish sa® honsigensatsumeTLT] TheKTA NIBR apedtrato lwas comsistent
requi r e unawl thpasegingd fiugrecurrent s to deliver an effective dose and hence
are not suitable for transdermal i ont ophoretic delivery. The present

i nventi of i@ Prepgra i s yRhwtanalo n deIivery of ESA[err] beta agonists
to mammual s for 45 the di a n05|s eval uation and treat msnt of heart di sease

by a cl Osed- 1%’% it PPW&'P‘%HH@' Q@Pﬂga%ﬁ 'P?‘?.M“ dichior lofl inp, ice-
organi c or “@ EfP 'é‘ 3: ﬂggﬁ fAeqition ag o
9 {:?o rg i fg? st|[ {E}%[? Iy fle warming to
ol 1

i ncl ude ac&PRRES. 8
hydr obr Osﬁ1 @:%rg te-m e?%rﬁﬁ ei3 h rEgtﬁrk soutlone\é?g4 et ér was ?Q ét%vté'rﬁl y

accept abl e e r}ﬁé{e% &?E@B@Jr R e
of the nov &“a%ar% .ta{.Ja of iM SfiBhydb 168 5 ication of the
(including cﬁ% l@&ﬁy o B@ fﬂﬂ%' chomatograptly 3%! # e}aﬁyl éﬁ@at@% luSrH g#le 134 g of

synthetigg pRIdiEThe HPMRHK Spoctrith RRAdAdSENIWIR th &@igﬁéd Jed.r'] beta agonist's is
not limted to the routes described herein. O her conventional synthetic

nmet hods known to those skilled in the art nay be used to prepare these

ESAl err] beta agoni st conpounds. O the two synthetic routes describes, the
first (See Exanple 2) conprises coupling a suitably protected 55

bronoket one, such as 3, 4-di benzyl oxy-2' -gr onrpacet ophenone with an am ne,

" reducing the resulting am no ketone to t e am no al cohol and renoving the
benzyl - protecting groups. The second route conprises coupling

" (R -norepi nephrine with a ketone or al dehyde in the presence of hydrogen
and a hydrogenatlon catalyst such as a nlxture of platlnun1and palladlum
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desired product. Al so, this route directly allows preparation of the
preferred (R)-isonmer of the ESA[ eéﬁ]oagﬁhg‘agom st. The fol | owi ng exanpl es
describe the synthesis of useful €xerc Stinulating agents. They are set
forth 5 for illustrative purposes only. EXAWPLE 1 Preparation of 1-(3,4
di hydr ox y@Répétaliondo (45, 4-Binyasligheni 28R Mty &ty BheAi)- i) aRfind kol RyafbcRedabor | de 10
The R-enantTomer 1S prepared by the procedures described below, sone

S- enant i onero @EBY8 hepréupr apsl, aths adharged Mmathandl egtiinitigi 295 adétic acid (26 L) and (R)-

4- (4- Hy drrowpipéphinsl (40 tga02b .mokep fallowesdl byt PtOs (586 d)-2nd -Ratst {3a@i0y. pihe nyiktiue Ltaa nigen
(100 gs CwibganatbdindentScistiat Ui oimBbsh Amegboeednikanal (860 o G4mjold) wadslded withye mixture

I ce- acet @ané hysirdghnatien eoofinued @130 p$i fdy @4-d haurs Bhregoataliels Y@ 7 Bmyyedby(ittriatidne Yhe\lirste
added sl oves ycompatratesinundat raducehrresswe | 1 rdyyrissst [Thewerude Hrseduetewasy puiifiedh By tfilietion
react i on doeiggraphy | ysingudighleremetpgne/metharoliacetic asiddi1:3/0.1) s eluprtqEhe; fraations, sonddiingn t o
be conpl ébﬁedes'pedtﬂfﬂdﬂctl(%tyep 43 iicBlaramelsrnamelranoacetic aciddi2:1)evera Rogliad fRdeRAeEalRYs
agai n ¥odp denéss: R '?sé,dée\ﬂétoeq) “B&P'W"i‘b%%f’%rﬂ V’Wkp?i’@xsr’ﬁl)(tﬁ'ieﬂ'?ta%aféte'aﬂded

]
\l;l\nnt Ihl Cgﬁég%lt 'Blﬂas CI :'OIES et I' Slr g lo{ tﬁ) 1Vncgr{d () ke\&% aﬁﬂﬂ voa“(g)\egg;gl ed
h v Vi \
Sopar ot %gr%? %ﬁ §“ W ade £ 8 e
ggncleg” % J slf;\va%:q ngé;@ .fq &% p. T f&‘g y 4 P 415,
Hs OH 0, CM
by dry f' Jor d‘% H?ﬁ Bﬂéé@ #a) ﬂ@i t@?@ '1ﬁ as

NMnt gl[wmg:nam 3%{4@&(@%@%%%&‘6«#&@1&@ pheﬁyl)but ano1 e [err]

was consiStent with the assigned structure. 35 (b) Preparation of
AN Banzsdaseyy phenyl ) but anol. To a solution of 4-(4-hydroxyphenyl) butanol
(125 g, 0.75 nole) in acetone 85.8 g (1.25 nole) anhydrous potassi um
car bonat ePrépationdf dr(3.4diR/drorypheny!)-24a5(4avébthexiphdngljprapwerdind]\ethieD hydiroger{ éxaigtd nol e)
benzyl brom de. The reaction m xture was then heated at reflux for 25 hrs.
After cooling to rog terrperature the reaction 40 m xture was filtered and
e

the fi#ter cake washey h acetone The filtrate ncentrated to
dryness. The sol i go~a¢i d it YL dqg\m;iecml di RedCHg. After
drying under high vachgss rn| ght, 161 g of the de product were

obt ai ned, which was honpbgenddis on TLC. The [err] NWR spectrum was
consistent wth the assigned structure. 45 (c) Preparation of
4%«4 B&nzyl oxyphenyl ) but anal . To a solution of 4-(4-benzl oxyphenyl) butanol

(170.0 g, 66 I hl th n ed in an ice- water bath, 215.0
(1.0 nol (3)%6 aram(’?h Bjep (ahn e d in portions. After the

addi tion wag, QQJmhﬁBﬁo gb 3 seaqtawgf ?@—%th\ég@hgnﬁm&?ﬂmc d0Padd¥357'g Hesrﬂm o e
Was St il Mgy lainihe i? 95 In¥ dihlorofmethse Bk Bbut 6 6.8400 [0.068 MR Bf &thy¥F chl

hours, 1t h@ddérdrpwib OTHa riirt twa® Stind@ Jor @66ue 1S Rfhuted ot tmfSHrattib Bﬁéboﬂt@stoadd@%eho

t He resi digs.g (31065 &S ofl Béhzyi@RinSWvdré b, TRe Ristifity nhiliire Was SikedoR HSREhRY fhirkd3gN
fiTTered.and e sONREREsCovaROrAISAC TTHo ¥diue waOSIMHEYERl 5B udold doalmthydrbideLIge salided Of
bent oni t eolietie@ b | fil@ationt dnlitrinsddewiihaated luhi the@NE IThTWEKARS | protess Ukds abpated iukikge 58 d
and cosacdntmetlotic atia Eibfrosidiie avas eitiéd andamiaciuat tovgivey 11l gl obthe Gboidddeatifiee ipyodect,( 166
g) . Puri fmeliing point 98494 t G evhich wabssuitdbbddrpekeinisiep ).y fil trati on chromat ogr aphy

usi ng 3% hexane/ et hyI acet ate as eI uent gave 134 g of 55 product. The

[ er r ] NVR (®)Rsepesetios P kYD pprapiilemisa si gned structure. 13 EP O
329 464 Bl d Pre aratlon

1- (3, 4*Di h¥ |3 %‘h TH ﬂef(aﬂ HUFBS ﬁ&%%&tz@éﬁﬂ‘% b4-58 (15 mole) of

hydr ochl d¥ eRyDpyP &nhyd %Q?Rﬂ?" RN ng

e SR g% @‘;9 E:E* E? tes.ti%gﬁgsjﬁ ot Efggﬁé“

under 45 L .‘.’f‘ 261 Sell
to the 99‘ yitey i x 633 iy e%to e 'h ia.rh 5 baskN®
cat al yst %a%ﬁtﬁnédedm Lait rrémx%of debd r&ﬂa&% i} Qﬁ

reduced RERREWECIrb® atlf é(/ﬂﬁo?a?edt lgfe thoWhE oPfn étas%fsthausdvt |deﬂ.f.aycotﬂ8 Jn)ﬁaﬁteon

chr omat ogH aiMrYwdd Thidtert vith ktdl84EH6d shelseet hanol /acetic acid (10:
el uentss The fractions containing the desired product (Rf 0. 45,

di chl or onet hane/ et hanol / acetic acid, 8:2:1) were pool ed and concentrat ed
10 to dryness. The residue (18.0 g) was dissolved in nethanol, treated with
Dowex 50 X-8 resin and filtered. The filtrate was acidified with
concentrated HCl to a pH of about 4, concentrated to a small vol une, and
then added to anhydrous ether. The desjyred hydrochloride salt precipitated
fromthe solution, was collected



and dried under high vacuumto give 13.5 g of product. Further purification
of the fractions containing a m xt U']_Ele ?&9 éAOQFCts and Dowex-5 8X treat nent

gave an additional 12.5 g of slight €ss pure product The 15 first crop

of salt was further purified by di ssol ving in‘water, filtering and

| yophi I'i i gy prep&atloR of (Rj.(S)- ﬂsr4}D|t{eﬁfyid(ypﬁenyw-[ﬁ-béngﬂ-s%Qoath&(?ﬁlfebyl)broﬁjlarﬁmmné600,
1250 CM; [err| NVRTerr[ 895 (d,2H OH, 8.90- 850 (brd s, ZH NH OH),

7. 00- 6. 60 ( M Toldboiuber-Hf,2.08. 99(50(ndn0'!HHN-lﬁhﬂ=£-(+nﬂath35/p6wuprddyﬁﬁ0ha pabd (08 o2st&0(b))
[ m 4H, CH2Njn 20Gni SdimethyBorfamidan (BMIF)An GHP Japhyilirous) pdtassiim | erbiohate? Grad=XddeB Fo that stirred
Pr epar at § omibdive, b-spBtiod-ofl B.81/ gl (805ymrhale) o 3.4-BibdrByléxd-2Hierormancstadhenvad v aidgd drop-wisd.
et hanol hydhepeyiting wiktere waP Birred overnight, then poured igto wato Bnd( exiracted it methyleme ciforide,
N- Benzy! - 3-atdievaparatesk Ylmwﬁweiwap disgelved ini 19% dfexane ig ethenol. dhe eplutiarowaFogjed 10.abBHO

mol e) of 31q 8-Grivitheliyghendy29 o f BpRihovere addedt Tha desgitingy mbtueowasexmerh puernight, tgn
tri et hyl anieYaorpigd 2ad pprtitioned, beiwepRevates ad atheraﬂbmoqa@? layer wasgdrieg (yith NBSOnANG)
of et hyI ¢ ﬁvaana% prAgt wdyged Pfaﬁfa@d“mf aR'ted B s've‘ége% t'ﬁ"}grce'am%? sthyl

about 15 ni PR r°P" °') "Q 9@
& FtS?ng‘lg %%%"z gag‘EVF H"g’lﬁ' gioduct,

ggloﬁ% ? ]hl lrot 1‘%&' sga%uihefasﬁe S 'f'?/sé:ﬁ?s' i g}‘" ?'%ﬂﬂ a tFF?eHr esi g:cie Rzas |
. eWo{ﬂg ng%{h | rogen OX-

slurriedgi
r epeat ed usr‘rrg 5% 40 hydrochl oric acid. The reS| due was dried under vacuum

filtrationy
tgggl ve 11.0 @ PlotibieoraRRveeisdindis)of #8 aBdve Bzl i-pr i aho oY (theSPrbduct dgies N
sui t ablgy ihOois0 W Bttakbl Thitening?10% didYanE)r DRI 0% O8 on carbon atom were added. The
NBenzy | 20 3 rdadtion @it wis vaBiohenate® Bushiit @5 8. To the rbsulting Mixtudd, a Soldloh of 0.33g Ynsbarh
-an ar gon aob} gflvedie acid il 2@l ditandl @ts jdded Afer miting) the @blutién wagfiltied BridDeviapolatd uader
N- benzyl - 3+dddeadatdsene: The rogidhepwasshuradrincither. IThd Precipitaterwag dolactsd By-fitratiess, riaskd enith
The react i ethemandtteancacetons. aridi dried dndex/ eacwing ot givet K670 gopii thecher@-identified \neotiaot, reattitig
evapor at ed poifthig8-1e2&iCd lfeNMB CR:8P) $#70 o (in.i7H, &thB (antH, BHOED Gidul Ity GHeMi 31e0-
The r esi2u@-20dm4h&HeN) 2.584 dm.i 2, ACHDr 1.6h8l (M &1s@i.-um hydr oxi de. The organic
(ether) | a¥er was separated, dried (over [err] and evaporated. That residue
was di ssol O mM of 10% ethanol in 50 ether; then 2.6 m of
concentr at Sd hédro hl ori c aci dvva aded he m)xt ure| vvas| sti rred overn| ght
O

The, sol i d Hdipydroxy $
t het hydr C The free base was obt ai ned by di ssol Vi ng the salt
in a mxture of 10% aqueous potassi um carbonate and ether. The ether
extract was dried andgygvaporated to give t 2..8g of the free base of the
above-identified conpoupf\he H NI\/R was ﬁﬁsi st ent t he assigned
structurgg. 55 14 HOR @3 4 mlatm'h —-CONH,

(R, (S)-1-(3, 4- D benzyl de=ephe I )-2- [N- benzyl - 3- (4- yphenyl ) propyl am n
oliethanol To a solution of 2.06%# g (9.0 nmol e)

N- benzyl - 3- (4- et hoxyphenyl ) propyl am ne(t he product of step (b)) in 20m

di met hyl formam de (DMF), 1.0 g anhydrous potassi um carbonate was added. To
t hat st i r ¢ Ptsparation bid-@-cyaoghehyipta-totonef 3. 31 g (8. 05 mmol e) of

3, 4-di benzyl oxy-2' - br onbacet ophenone was added drop-w se. The resulting

m xture was shoia stiged splutiomofdido g O anvie) oft-Ehiorpmetiybrueanitrile, andl 69,0t g QG0 edlehpfit2A-
net hyl ene @eniaapdiens, in B! elyelinoelabltio @ik mplek pideatassivm cerpenstgl was crdfes. The/geaction

di oxane i nmMityKed thenriefined with stiino i S howrsi B combinasiurtiter @xtrapts (wateryashgdiwih water,
stirrind® H'f'ﬁfl’ swith aeép‘)l\ﬁ'EH&"aREF‘éd diov@ero- FHE vegiduq wpshdlistiledt (ihes fragtion bt 90
over ni ght, 1h&R ﬁtfﬁ@ patsializad fomy qthey LeiRriared Qiclat avaue-idpntifigrprequiie e MR
organic |a§7@?—°‘\ﬂﬂ§°'ﬁ ﬁﬁgf‘?‘?’f WT) and 10 evaporated under reduced

pressure. r t on silica gel, using
chl orof g @,\ rgﬂogg % grb o%% QE’ (m)nitored by TLC 95:5

chl or of 0”” By j&& schutigCdrie FmSIQHP4-(3-%9a 9&&3@‘&% gﬁ profifet 6f%&bgébqn
was crystakh g gn Haﬂéﬂ%%qué&ﬁ canQnaQJéﬁeo ogpd?iss«& GroteRidd. T4 6
product, NRlshbirgCmiReleo.d Af mM&l§) df 36% hydibden \e@éx.whslaaaeemmpwsa lovér B hour. The
assi gned S ¥attfoh WibBure Was st foPEcﬁﬁb’&FsaénH @idn @hilled. The solid was collected by filtration, was rinsed
(R, (S) -58- twheewittliwaisrlarawsp Brsatb yive9.68g 6f4hefﬁbb\h€id@ﬁﬁfhe BrobR oY pot NSE- BiahaTab
hydr ogen oxH NMRa&ia& cohsistant wah the assignad strbet®. g (2. 6 mol e) of the above
benzyl - protected am no al cohol (the product of step (c¢)) in 150 nm ethanol
cont ai ni ng 10% di oxane, 400 ng of 10% Pd on carbon atom were added. The 20
reaction m xture was hydrogenated overnight at 25 psi. To the resulting

m xture, a solution of 0.23g (2.60 mnolyg) of oxalic acid in 2 m ethanol
was added. After m xing, the solution was filtered and evaporated under




reduced pressure. The residue was slurred in et her.  The preC| pitate was
collected by filtration, rinsed w nd then acetone, and dried
under vacuumto give 0.570 g of tﬁgha%év@%entlfled product, nelting point
[err]. [err] NWR [err] 7.0 - 6.5 (m 7H, ArH), 4.8 (m 1H, CHOH), 3.3

(S 3H [ e(cf brogardBhn of4R.R), @1 -4 AMikkyaro Qﬁ%‘ia-[a%-éar&m%yl&ﬁ&hinﬁﬁneﬂ%ﬁﬁ#Damin&]eﬁanlaf 5

(m 2H, wd@enmwt Prepar ati on
1- (3, 4- di hydr oxyphenyl )-2-[ 3- (4-car bam)yl phenyl ) - 1- met hyl pr opyl am no] - et han

ol acetate angitidh of BUdrO@GBRorépiibpHrind and3520 g 4-(4-carbamoylphenyl)-2-butanone (the product of
[err] 40 stémjb))Rn apstiiandl i comainifg 4% dbetizy st ple hydrigedatddudven PtO] @ndi PE/CI atr30hsi as
sol uti on pbvi@Sly Mespribdd. id stepl(d)) of CEixaripld ¢.hAfiar @srbouns thp baixtare was filtdrax, avegor8ied @ndy
(0. 60 nol eiyonmtog@iphpd gre milicenwith dny ¢hiprdions:ethanpf:acetich agirh | Fraclidhs 7coptaiiog 4k desired) of
pot assi unpreduch ehindicategchy TAGdwate comhined.carpiotated and stried uadepuasuunh borgivediiel agstetd self t h
stirring &som o 'HAMRS(COTRR) STl el ki, THXGHQID33-3ime S {dhall @nd P HiNb R &1 |
45 dr |"ed2 tﬂ" [%k?']' _} %@f@aﬁ&@? dt38d29. FHy Gakontearatien of mstg Aoukipls indiealed #n ed.

The fract PR vvas recr stal zed from ether to |ve 42.3 g of
Be] ta @?/ ing the

t he above- |

assi gned SP18¢ ?t@"t

Bt et 2o i o
To a St rZ% rlgﬁg rél %xuéﬁoeg% ?‘}:{' -|dg)$}(f? y% e}b%ltmg ptem -90 C.

4- (4- cyanopheny 'n"15 m of

met hanol , %,@QEQ of potassi um bi carbonate and 0.20 g of potassium carbonate
we‘}r; adde he resulting m xture, 10.0 m (0.088 nole) of 30% hydrogen
peroxi de pRsardigt 63 -(84-aRYdrSGpHaNyDL-[8- J&&Hhoylﬁﬁ%l)ﬁ@ﬂﬁwrﬁﬁthﬂi\o}(t ure was stirred

f6U24zJ1ours and then chnitled. The solid was colfected by filtration, was
rinsed 55 t Whéeompbiina repadseriteciyCtheBowith chidaDstigétre: 9. 67 g of the
above-identified product, nelting point [err]. The [err] NVR was consi stent
with the assigned structure. 15 EP 0 329 464 Bi (c) Preparation of

(R R), (R 9)-1- (8e4_dj hydr oxyphenyl - 2- [ 3- (4- car bany| phen SPN¥: propyl a
m no] eehanol hydrQ4 tartrate A solution of 3. 40 f‘L pi nephri ne and
4.20 g 4-(4- o 17 Fhaut More Tere fbalicthor ! &p (b)) in

nmet hanol cont ai ni etic acid, was hydrogenat ed oveMP{ 2 and Pd/C at
30 psi as previously destri bed in step (d) of Exanple 1. After 24 hours the
m xture was filtered, evaporated and chromatographed on silica with 4:1:1

cHLor ofbr et Rienaer ackorsing 10 e following PIRCedUiis  cont ai ni ng the desired product,

as i ndi ca£g by TL 3. NELE |nedd e\éaporat ed and dried under vacuumto

gi ve the gmm NVR [err] CD) 7.5-6.7 (m8H), 4.7 1

-m 1H, CHO?Q) Ptk Sdididh of 3 45515 & % 3-&yamachfmi

[err] %5 wi gefm 0I'Jsulti , i&aﬁ%&ﬂ é{ ﬁg?: tsbl %adfﬁs r?acb%
095

doubl et's fdflyGRd §5orrﬁi thtél vBilim 1 % aﬂﬁ%ﬂ\ JnaJanB#IvS‘s a%@é&

wag_pr epa&edh@xonﬁw &QA wdﬂﬁeﬁa aa@gtpai fr m ﬁourb NG5 dfdA Ohixtfa Gvab Ridtod) @RBhsH)

t he r esul Ldid@d 60k BHIoP Bbdub§ BY D dASPMRY aadhiol-oB corRéritBted Wi?ocfwlbr':d &ch, BeiNePSarenll @At ed

Wi th an egudidndd MictaRBHing. ThE mibadrb e en.ﬁalnd an bl Hathedha Uikirbd to G2 B ERstpitated

concents aprodhicedtd. trifd prodigithte ray\ikssd edvbrartimes ih Sl walerVsnd dieal ovéeraitie o Bive 13 g of

filtrati othe asove-madifiel predictias d eolidyragtingpoibiesgCyve t he above-identified product,

melting point [err]. EXAMPLE 4 Preparation of

1- (3, 4- di toySreparatiphefBy(@-pyafiorhonl)}-3-paeriohnoy | phenyl ) propyl ami no] et hanol 20 The
conpound represented Q/ the followi ng chem cal structure: [err] CONH2 25 30

1t was“pr epdiitean avasstied Y mbflask with @tquq%! andctiving dar. g%@ gF‘?‘é’d%‘Fﬁf'?RBPPYBT
3-(3- cyanﬂﬁgﬁ@’;f a%ﬁ %Fb“é@Pda»masmT %FV%%‘(‘?}SJ'E’?’B wih argen Qﬂs thonmBhBsi um

17 -

b t Thg_ ingmbgure was, sfirpd, ytihthe olv rg for
Fobl 11 ngshiel 1 o @r%wm?em % gan
cof ut i gp Sﬁz@w’ °'ﬁ g@ ﬂ::x:fne e
VO' une.” rg %?g? gol&lon j:ﬁ Jé 3 23‘%51 rgog'ﬁm(ﬁéj @éﬁ] il 450 ép \gﬂ? were added The organic

phase was separated. The aqueous layer was extracted with an additional 35 ml ether. The combined ether
extracts were dried over sodium sulfate, filtered, and stripped. The resulting oil was distilled in a Kugelrohr
apparatus, the fraction bpt. 95-110 ¢ C was collected to give 11.5 g of the above-identified product.
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and the solution was hydrogenated at 8 5 psi for two hours. The reaction

m xture was filtered, and then aC|d 38 g pH of about 1 by the dropw se
addi ti on of concentrated hydrochl or| c aC| eing careful to avoid too nuch
foam ng. The mixture was chilled in an ice bath and filtered to collect the
preci pi t at gg) piéparaiidnf B-@-bréthdptbpyEi@oltngmb Pi t at € was rinsed several tines
with cold water and dried overnight, to give 13 g of the above-identified
product as a T®h mkiuredt21.8 §§0.983 imidles) o triphenyl (phgsphifiecglisdih BO Ml abtonitrile, 13.2 g (4.26 mi)
3- ( 3- cyanoythaniyd - 75 i aqeioninlle #as added idtopwisen withy etitéingr in aadl G0 Bathir Aftbi the laddilidnhwas
2- neck adapiowmpletante b bath wagremaved af@®th® nixturd w8me@ tooyam tspiperatyie) Thep p opdumeoict2.1
acid (the pr®#azmolef ofsI-Gsydnadhenylieispropiacat ¢l produst efystapdbl) Waldp Ml acstaeitdle\was fadded
argon gas; dneisegtherrpsulting mafiyeiwest allowed s dyiekeut 400 .owas ifrergovainishiLand theas
stirred untStipredsBenzened5Qual was added tpdip resijupithe wistyre wag erageralag dihen. eddifions! henzens
with an i ceShapwas wewhwmr?é"aﬁérffea g e fifered toppeovedbratdpiiepy! Pkmp'lm Tﬁe f'“fa‘e
por t i ons™ oV s 'p eT heot °F‘ét8’?,’ ‘?hﬁ‘h ”?1'?%(? ﬁ?'@“’b\}é{’é‘ 'dc

m nutes in '5 ag;rj gﬂ EH@HTb t“°§gﬁ?’;’?’
?(f" Iaé) g ﬁll rohr
e £ g%dfaﬁfm Py ; “% 23 degé{g' it o o

hydr oxi df's |n 150 m wat er vvere added The organl C phase was separated. The
ay,

aqueous (@) PR ﬁgﬂrﬁgog\‘\ﬂghkbe%mﬁgd' tional 35 et her. The conbi ned
et her extrac sul fat e, flltered and stripped. The

l'ting ol | yge2 digidel o of 33BroidsiEbyiSYaRobBiBRy @b Wrodudt Bﬁ‘stépr @ Inl 581 Bk¥khanol,

[e %’9] was Cd b elasiim Blcdionste Was Bddgd; b tﬁaha.x&tw\rsaz(mdemw hyRRbgBN Bétbiide. wad 2dded
EP-9 329zo46rﬂo|caike(m)a rédicegparistire Was efirred fdr Jbdlt ASTENNURE Vhert; Y €105 PRELNM chborate was

m xt ure of dddedSarg thé rd3Bfhgnmidem)wasfstifréd Plomigil. Wakkd $4bbit s 18ij was edlied o $O rédction
acet oni t ri | reixturd 2n@thg resditirgGolotion potin arifraezei for abbut 5D minbies.dhe balid Iwes vaisctaicyditiration
dropwi se Wi anth deadi avernighy ta giveaid.9igot the abdve-idaftified produet aaalapltdi weitingaeinb108c@Np| et e,
the ice bath was rem)ved and t he mxture vvarrred to roomtenperature. Then a
m xture &f (8 g 35 Crrgtbe homy ghihaliiéeeny| ) - 1- propanol (the product
of step (b)) in 30 m acetonltrlle was added dropwi se. The resultin

m xture was af|BWE8 ¥o!48a8 LY mplaL B-G-uemqpropyiibenzamids (e Rﬁiﬂéﬁ’trﬂfgﬁﬁﬂp gd"v’h@n
stripped. HORITHRP '!?Gm'ﬁf%';? S ’%!d’d'éed‘ylf%"‘?'ﬂée Y’%’*s'?ﬂ&‘e‘” ’?fHé"'??P&‘i’%H“e? f°‘" houts.
evapor at ed. Th?[aﬁ% é?‘fg“f?rﬁ ?H" d mi)
stlisr ed, ¥a ﬁwaZ',’Z:éc %srfe ag %,u L "ﬁ S gﬂ '°FH °F| i goapt
10 was str p%c |dti %ygagﬁ)ﬂ %Zdl% %E Vi r kd P{E &gto(% %933?
cont ai Ni NG jRsmvick BEAGS f oS enzene,
until TLC showed that no further product was eI ut ed fromthe coI um. The

el uat es yyer(gpggg}gtﬁ,qoagﬁaﬁﬁn&,gmgm;@m&g ve 17 g of an oil. The oil was

distilled in efractlon bpt. [err] was collected
toigive 15.7 g notiurb 3e15M20y @:05 hid) INE[B-ErLalblmslihbnyBsropyilptitfalimidekfie pRbiuct of step (e)),
Prepar at i ore./@f g ®:068 mdlep MRIREAE YHohdhgdi#a Ehdl €00 TN otfanal wis (AwE forEBOLE YouPfours under
3- ( 3- br onDpargER With heatn emke hée adwbd e stprovéhight. THe dctdh hidule was &hifisd witk B0 NGY),
2.2 g powadwydmchidic edd taatt & abas 1.2ddiéshal dit@ndl Kedbut 11D 1ot 20rmdl) wabaddbdrtd the fthick Ofisture.
hydr ogen pevhexixae was filteckdetie 20ids e pinsesiowith Eithenal.ckhe thiltrate was evaporetedvisgiet & sdlied
for about 4¥Nateri(zhotcts miiasraddediit® thangolidothe: rosuhinnmibdurd werdfilteregvdbe filttale wasibadifiechwith
resul ting rnkeaisaiumsabeneierupd gatergied. tep iextractogtheee tina with 2034 bijtanol. (The butaneletracts
the reacti d'Y?’%”!?E‘ @ver sadiem gyiiateragd getessig catpPipta ‘Uﬁm'shft filteygd Anq pleRpPse to giver 43P Heft
50 ni nut &s . therghaveddentifipd\pipducto| | ected by filtration and dried overnight to
give 1599( t he aeldentlfled ] as a solid, nelting point
[err]. \ErenarEionof st IRp)prepy}liaon (0990KTRA )propyl ] pht hal i mi de A

rsn;[ )é:)uz S) of 14 ainﬁtt? ?Z.Z %réglg) améﬁ?%l%?za nrge h 4,} hoq srt) ~ o(‘ifétss%

lﬂ
heated 6 raél% oW(teH ﬁ't red F: he P4t wiOtnsterre 9 a%ﬁ' 2 mg of
removed an /55\'88 %‘ﬁ Wetﬁ&dof&é d&éa t6 WY thd ardiy3f) BhdeG Wétﬁ&nUlrtgat LYllme of

(about 85 b ut Biflg arhBE Rt thb solGtioR, s YoiaheBonSthd PAESE dvéthigd Gt about 30
m nutes, thamn robéne rrﬁedm&m W8 S8l ArldrREsolids FRSedWith [btHaRM the fldatd was Qlighod VB! die
(each vvaa;h e a slurry solution in the funnel). The solids were then

washed wi th alpeudii wab redissoh@tl th 3D:rdl sthamaf tOipatisolatios @19 oxaliB b&d inaB ¢hl fharelwds R6&d
vacuum overdispgish with stitinge The' whith grediditais ltieat &dvoatcwasl sliesd fof 28 thigutes diiat coodd for(25)
Pr epar at i ormiodtes3 fieBodatai aoligot thp whitd) ealidsa IThel eolids wenetsiurriad offith BomU@ldyettidolOdnd ried| ral)
N-[ 3- (3- car banoyl phenyl ) propyl ] pht hal i m de(the product of step (e)), 2.76 g
(0.055 nol e) hydrazine nonohydrate and 130 m ethanol was refluxed for

about four hours under



argon with heat, and then allowed to stir overnight. The reaction m xture
was acidified with 30% (v/v) 40 hﬁn@ QQ%@' acid to a pH of about 1.
Addi ti onal ethanol (about 10 to 2 ? was added to the thick m xture. The
mxture was filtered; the solids were rinsed with ethanol. The filtrate was
evapor at edeetdde,Ghd hedriedhd give 8¢ 6ilthe(sbbRUdentlifod Plojucnas added to the solid; the
resulting mxture was filtered. The filtrate was basified with dry

pot assi um(h Brepaaiab of A(hehzyiaring)papyihenzbihide (ex basact ed three tines with 20 m
but anol . The butanol extracts were dried over sodium sul fate and potassi um
car bonat e oviere¥ g (90187 ndle)ef 3(B-taenadylaning)prenytibenzamigdeoxalate (% modyét ofl §en (g slurried
above-i demQOfmler@tqgﬂgdg,&OSB (rg )mggm serpengtedgnd 700 mg potassium hydroxide) in 50 ml ethyl
3-[3-(ben? wofiecowyil e Hhpeaquepks pagt hyiacelitenghases parogepatated;
[err] (0.8 a‘!ﬁ'ﬁq"éiaysf aB‘”&Fheﬁd"l‘ L H@r??t!'rﬁca'éte e H?G‘G’éte"'fﬁ’tsé‘te@rpg‘f’% in
55 m 50 #pshas,gyer saur qa“g tx oflum Spfate ferae The, fitiale wasrfiied e 87 P Phy

m xturé"\/\/é%c“‘f'%f"l'"[‘&‘é’ﬂr"\gg‘r 'P'l%“%gﬂfr egb%q-lgﬂﬂ@eg PFOdth terrperature and then
filtered. .T,p . ‘ 222 ny
of platindhireasaion L2k ri nsed

with et har]O|To aomgtwre% § gﬁ‘lgﬁto% = Eyl tg%;o ch}almgtbﬂo £ I?h))t P%@“gh
the solyt we.mefhyuom.& ® é’ ﬁ."g@ E%l;:mse
hydr ogen. addien ' ¥h4580 S mbb) éﬁ&-@éﬂz oa&altd oﬁd A& fbatoh M@l &8P Ltirred
fi I trate wami ;ﬁ" fal uePwadi uésl. Affer boi smeh ;orIisuatﬁu houlPihe Festios FMkuYEas goud® N
etthgnol , i@ 478 @h wated ikl b OO0 ml sdpdrafbryORihel. ThedfikiGre iwds ddadibd trbd s with@Slo W@
dr, pV\A Se wil,t30 Bit dnbr20ng. resbegive)i T ¢hicaddniai dxtidc® Weid back-avasiadl witha safulatet @Bdidnd I
25T Nb e shiorids esoluionpbisd dverr scdbmnsuliate,cand fitbrbd. Ame diltiate was| stippéd ariepuMpiod @nder
solids. Tha&usoligie amei.e slurried with 8 ml cold ethanol and 14 m 17 EP
0 329 464 BIThaidt wasedissamell inh@09 o alksdiutecetipnole T6 . tdat gnixidre.t 1% ga(B@®6S -motby rsbdidm ed
product . perphyPrideyes atdednthe fes@tirg3nigtiye way Blimed ave)ighb(aydnjingcuhearas deed) fThe patign )
5 To 6iqurgy ?f'"effe-ﬁhm" dy were @sffe%t%eﬁwl ans Pnbya)wmyh‘g:% inzabaitBS to A Mit e
(t he pr2&daksplutsf gap@ {:‘% Ws\f'%r%“!@bl rﬁb°2t)39rf“"\m§ér a warny wafey patip Sepnpgepled in a

f

pot a55| umrEIgPBIoh A ‘ggwip o] With ahpelyte eihanol anddried upder @ ¥aRyIM HUREP ot o
was sti rr 8Pmight foigiva 710 o fhe gaov itied %’%WF\PéG”“Fh’@e'HHlP@B{J? &d ethyl acetate

phases were_ separated,, T abut 30 m ethyl
ep 0 4 2 ] o ylaminple 0ge

acetate, Fhieraraiion

sék+¥'ne and ig Q&f L&,lgnn )=2= N ban% I%- -I;g'a?n Iplll lﬁ 1 ﬁo] an q é
an oilon E@Eﬁ% el & ‘@B i 10 Soliwiy Grodidutel ¥ vé'gﬁ}égme %nﬁ' T ed
m then cooled to room tem erature and cooled further in a freezer. The solid
1- (3, 4- di he,e?exuieeséaa ﬁm{to A WGENG! ant MiarBR W BT RACFNG! soiRle el FTLARI 1 ot
anol  TQs a e eobtits uSthg Reat Orn nfilurd das B8led o Rsombafdy amem;weﬁnw a]f.lasiaza»m e
(the proddsdut 3 mifdtePTHe Shildsiwdre2Bileéfed BY filktbRiNAMkibPina8Vadem( DMF) , 3.75 g
(04027 nol e)A pes FSaidum @es)osuRdh f WS reastaiked f1ab,4-om&dyidkyprangly ppvdesy-B@dat | on
of 8. 13 g bérbbylphéhylppdpsimidoléthahiobeaszdidsoived-iR '50 Il erivhannt it heat (Pakadiurhlva damae (300N
m Xt ure wag) wéd wetadih Gyl metbdndl; in a Rirrytotilg. Thelrsetivead sulsiind . wadfatided dne irinsgd Mith fan ed
for abeet a@BiohedUp Inl rhdtmngl cTet migtarerwast hydreganated piozhoeid?1 1at22.5338bforrebosti24 hoursa a
1000 ml sErearesst of the reactionewas cliypkednisiog TH@ Argps wax bassask thrdughecreactipmsystemi(to lpurge
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receiving as an input a control signal, (b) a nonitor (2) for connection to
t he manmal Gca]jmbhraemfofdﬂrhﬂwﬁanlnr@ishmmhysi cal response of the mammual and

outputting a signal indicative of the physical response, and
© 80 7. The system of claim 6 wherein X; is hydrogen Xz is hydroxy, Y1 and Yz are hydrogen and n is 3.
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8.. The system of claim 6 wherein X is hydrogén Xz is methoxy, Y1 and Y2 are hydrogen and n is 2.

9. The system of any one of the preceding claims wherein the monitor includes an electrocardiograph.

10. The system of any one of the preceding claims wherein the drug delivery system is a transdermal drug
delivery device.



(c) a control system (4) receiving as an input the sig m" mtl of t he
physi cal response and 25 pr Q! an out put H iﬂU ﬁ
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15 d ains system tor R oop a mnlstratlon of a drug which
causes ;2 phyb catent & SRATPFherdh tRo BRI Hab 18 chdnfoaf@infiisOvascul ar responses
elicited by aerobic exercise, said systemconprising: 20 (a) a drug
deu/very system (3) for connegljon to the mammal, the drug delivery system
receiving as an input a control \signal ,y,(by, a m)n' r (2) for connection to
the manmal capabl e of determg@eup‘m@ﬁ wddua-spopse of the manmal and
outputwe ng a signal indicative Qf ¥hg physical re se, and (c) a control -
system (4) receiving as an input e signal indicative of the physical
response and 25 providing as an output the control signal for the
drug deli ver‘gefgy% énd ¥hare inderendestiyhydieger Bydraxjamethont eraiarbamey. @ravided thetdnend ses
a m cropr oc@sSHY naRetE lydregen @ carhamoynoneiof Xj ando¥eri Hydsoges and tha wther is ydseoep iohe
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6. The system of claim 5 wherein Z is hydroxy.
50 7. The system of claim 6 wherein X is hydrogen Xz is hydroxy, Y1 and Y2 are hydrogen and n is 3.
8. The system of claim 6 wherein X; is hydrogen Xz is methoxy, Y: and Y2 are hydrogen and n is'2.
9. The system of any one of the preceding claims wherein the monitor includes an electrocardiograph.
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10. The system of any one of the preceding claims whersin the drug dehvery systom is a transdermal drug
delivery device.



3. The systemof claim2 which is |oaded with a,drug which is an exercise
sinmul ati ng agent. 4. The system of ghﬁ%ﬁﬁ@rei n the drug is a
catechol am ne. 35 5. The system of Tl ai erein the catechol am ne has
the chemical fornula: [err] 40 wherein [err] and [®err] are independently
hydrogen, Ry.OtnaXyster Bk R ¥neOst Sefthsd BIPY lwherBih W6 @S déikety systint Is aNiRkralvétiotd ardg ©
not bot h hydr@gen dkic&ar banoyl ; one of [err] and [err] 1s hydrogen and the
ot her is hydrogen or 45 met hyl, provided that if [err] is nmethyl, then
[err] is na2. Tershastioyfany dhel b tha prbtaling elaibs firtheiriaciugingand n is 2 or 3; or a
phar macewt i cal |(§) aaitspley toa prowddiggcandndiveibntof the pliyaibdl respmmseeof . 6. The syst em of
claim5 wherein Z is hydroxy. 50 7. The systemof claim6 wherein [err] is
hydr ogen [ d8.rThej systampdaf cany ,ong of tHe Rreasdipg: iclaimsawhsreiny the cgeire!l gystprm varies the ghysiqehe
syst em of cl aespoese\an & fieganfupcien ¢f time. hydrogen [err] is nethoxy, [err] and
[err]are hydrogen and n is 2. 9. The sxst_em of any one of the preceding
cl ai ms ViRer®i Hersugemghany gne ofclaimsdicle 12 whesein the coptral Sstery vaish the ghysicyl respppso as a
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.Of any one gf éaaﬁ user in t‘%ev?’eqé:'gf Eﬁ?ﬁgﬁ@ﬁ%ﬁ%"{ '{h\é ﬁ}’s%taﬁ—@' §e%g function of
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p&le/cedl ng cl &y fRarthiriasd in tephysfcAbdpiise.SYSt €M vari es the physical response as
a®tinear function of tine. 10 14. The systemof any one of clains 1 to 12
- wRer ei N 2 haz.crHatsyMém S 15 WRkditthe LR inBi YISHEEIRCIUDRSHENS B SPECIH the LD ahd dhtcr ON.
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i ncreasesi M9+t The spstem picaay onecof plaims @5 toA@ further incipdigg:syst em of cl ai m 15 wherein
the user input @&0ivse inpve deniresopaiatively qopnegipddq the cofiel sysipm faninitiainge brid of e ep
functi on changehysratrpwopsaakibe lpn pweMapu®=. 18. The system of claim 15
wherein the user input device includes neans to speci fg/ atient specific
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The system™of mg;egne ol the prece |n‘8 Q) & U TREM SN0 I'ng a systemto
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C!l i m 20, Wag! HlorybiBfi 673 B orol 6 St bcbrfhuity] AfleiSr PSR Sa 360l brug
activated toufged§btem3® 22. The system of claimZ0 wherein the system
for discontinuing infusion conprises a second drug delivery system
Patent anspipekeh@nddiichk. Syst em zur Verabrei chung sines Arzneimittels in
geschl ossenem Krel sl auf, das el'ne physische Antwort in ei nem Sdugeti er
Ahnl i ch 4au 1k asydtemvms Uarhbikichong skios Arzhéinittolsl incgestihlosseneve Kreisiauf (dasl i@ physische Antwort
her vor ger uf eninsinan, Sibgatieroihnichtzy kedibeskuiizes ABirottenndk alugh rcrebsT@bungenLhefvailgbrufed a)
ein Arznei m tsins} benpabib wpbsi das SyFpm falgendgelells wofeltg it dem SAugeti er, wobei
das Arznei it t di)in Argngimiltslabgabpsysterg miznrg\émgsism];m&ﬂereﬁﬁugsﬁeeu@bsiidgﬁawzn@niﬂdabr, '
45 (b) eionkasysiRInels Eipgapgssigna),pin Glepassignalaiiiitni t dem S~ugetier, der es
ermogl i Rt , di dP) P8 Mopie Ghayn¥erbindengsmitsierm Sdyoefes de esxmbglinhiedic piysischa Antwpr
Signal als MaB :f;ps dgptiers A PepiEncon und, fefsin Sl Asceb fundig physische Antwort ausgeben kann

(c) ein Steuersystem (4), das als Einganigssignal das Signal, das das Ma8 flr die physische Antwort
ist, orhdlt, und das als Ausgangssignal das Steuersignal flir das Arzneimiftelabgabesystem abgibt,
50 dadurch gekennzeichnet,
daB das Steuersystem einen Microprozessor enthdlt, der die physische Antwort durch Steuerung der
Arzneimittelinfusion in das S#ugetier als Funktion von der Zeit variiert.

2. System nach Anspruch 1, in weichem die physische Antwort des S#ugestiers die Pulsrate ist.
56 : _
8. System nach Anspruch 2, welches mit.einem Arzneimittel gefiillt ist, das ein eine Ubung simulierendes
Miitel ist.
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und (c) ein Steuersystem (4), das als Eingarigssignal das Si naI das das

MaB fur die physische Antwort ist nd das als Aus Iﬂjﬂﬂlﬂ
Steuersignal fOr das Arzneimttel ff@%é@t m abgi bt, so g"“ ""l“ l“l
gekennzel chnet, daB des Steuersystem ei nen M cropr bzessor enthi‘lt, dér die
physi SCheLArgféQﬁltnaMnQ uchIFCH Woldhtth S8 ANEIRREI (1 daleblolaiinisti On in des Sl ugetier
als Funktion von der Zeit varliert. 2. System nach Anspruch 1, in wel chem
di e physi §ChsystndéN Ansstah 4SiNNGRAdnEd:R CaistholtninTéigdn@e EtdiniscifdFodnel &ifvesistm nach
Anspruch 2, welches mt einemArzneimttel geflilt ist, das ein eine OCbung
simuliesendes Mttel ist. 21 8 * ~~~C | M S 4. System
nach Anspruch 3, in wel chem d Arzneimttel (1) Ca £Chol amin |st. 5.
System nach Anspruch 4, in wel das jEatiéchol anf ende chem sche
Formel aufweist: 10 in welcH onei nander
Wasserstoff, el ne Hydroxy-G up el fie Met hoxy- fppe oder eine

Car band§l - G uppe sind, wobei allerdings Xi und X2 ni cht gI ei chzei ti g

Wasser st of f oder elne Carb am) Gru ‘Pe sel“l;l dn en 8 h
Wasser st of f w‘cmpxua as rp t@{ et oxy-
'?ea d t‘Q

i
Met hyl - G uppg “?Pg ppe 0 l un assersto
Vet g upiie St o o0 i %@M ; m, ﬁ‘:ea%‘*ﬁﬁf fue
ei ne” Hydr ox gﬁl YTt ) Z r’el gﬁdzx%ﬁghg h
zul | ssi ges éfdurse of b .%aﬁiz G spruch
W chem Z ei ne Hydroxy-&Guppe 1st. , ) ystem nach Anspruch B, in

werthem X, VsRAmastdsprichts, mmlcﬁénnzehh(ﬁy&aweﬁpy@ae Y1 und Y2 Wsser st of f
uddin 3gist. 8. System nach Anspruch 6, in welchem XI Wasserstoff ist, X2

el ne Met hgxysystePitth Ahdprubhds, ViR whlzhem X Wisssarstot @, f X Usife RydtotySGrupp8.. YSyﬁd Fm

nach el nem dwassststofagaeleisden Anspr Uche, in wel chem der Monitor el nen

El ekt r okardi ogra- phen unfaBt. so 10. System nach ei nem der vorangehenden

Anspr ache 8. i Systaml ok rAnstawch /8, 2m evelrhém &b SMdapedrglefl) ist. ofn eihen MeltioryrGragdpe.uXig und, iz

Abgabe 2ler ANgsserstoff endai2igur ch di e Haut hindurch unfaBt. 11. System nach

ei nem der AnsprCche 1-9, in welchemdas Arzneimttelabgabesystem ei ne

Vor ri cht uflg Sgtem nech a'!?%mGS’eW'W@WWQ@%@U@CHe@tdW Ygnitpp eine), Blpligkarrigors-

ei nem der voMahgeR#nden AnsprOche wel ches weiterhin fol gendes unfalt: (d)

ei ne Anzei ge_ zur Darste Iun Si schen JAnt wor t nac
Forngongfiod

1 :
° dn welaheay %% @Wgéﬁ”'éb%?ﬂ%?ﬁ‘% fae 40

d | ﬁﬁl’-’\‘ ragl, 8|
Aﬁgjvxx\;?': glds 5@?%2“!3 WP?%%AWS?’I'“'H@F”'%H;F? g pipdug Syst em nach ei nem

e ISP 59 R SR SRRl A VR
wel cheg, wei t%’r tré(' bs '5"“ feloh (e) el ne Eingabevorrichtung far den

Benut ker r t hen Ant wort
Benut ke ﬁ%ﬂ%ﬁ;&,ﬁam.ﬂ:@im%“EFME g By i

gek Anezei chnet, daB di e Ei ngabevorrichtung fU Benutzer Mttel 50

unf aBt, ur’fadsyeteﬁnﬁdch fhSMeddr ddlangdRsndén AGRPIICHD, N FIEHRASdHs NStélRFsyginy SlieSEHYSisthe

ANt WOr teoZU eAritdri af lRearel Funktfoy Sdnadet BaicAdidispruch 15, I n wel chem di e

Ei ngabevorrichtung far den Benutzer Mttel unfaBt, umdie Zeit und die

G WJe der 1&c$ysietnt dagim leinero e Ansprildieer 112y in meldhem dds\Rieuersistem Aiat plwpsische Antwort als

besti mmen. SShriti@kticByetfieetn nach Anspruch 15, In wel chem die

Ei ngabevorrichtung far Benutzer Mttel unfagt, um patientenspezifische

Dat en z6 dp-nPyster) nach eirpm dey Anspriichecicl?. @?'?W?]@W'"M\@HT’WBHS 18, wel ches
wei t er hi n untf 4¢)einegEingabevorrichtung fllr den Benutzer zur Festlegung der gewUnschten Verdnderung der

physischen Antwort als Funktion von der Zeit.

16. System nach Anspruch 15, dadurch gekennezeichnet, da8 die Eingabevorrichfung fir Benutzer Mittel
50 umfast, um den Anstiegsverlauf des linearen Anstiegs in der physischen Antwort zu ermitteln.

17. Systém nach Anspruch 15, in welchem die Eingabevorrichtung fir den Benutzer Mittel umfaBt, um die
Zeit und die GrdBe der Schrittfunktionsverénderung in der physischen Antwort zu bestimmen.

s6 18. System nach Anspruch 15, in welchem die Eingabevorrichtung flir Benutzer Mitiel umfaBt, um
patientenspezifische Daten zu ermitteln.

19. System nach einem der Anspriiche 15-18, welches weiterhin umfaBt:
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EP-0 329 464 Bl Fazatt/i00r 111, 111 111, ﬂ el ne
Ei ngabevorrichtung fOr Benut zer, rbi ndung m m

steht, urn ein ZurUckhal ten der phygf'é)n%év4 twort zu dem mlgﬂ' W’ﬂ,ﬂ[m
aktuel I en Wert einzuleiten. 20. System nach einem der vor angehende

Anspr Uche zusl t gl dinelEi v&‘hdﬂﬁﬁa fo BErREVZH6 inWRHLSBIRRAG MR Bord Steuersystéﬁhrstdhﬂw%tnon
des Arznei m tt ezgudkhal phydigéhen Riitworfzl. dem)takrEbrada allueiopsrtisituldtdn. 1 N wel chem
das System zur Unterbrechung der Infusion einen |uftaktivierba- ren

Ver schl uBnezoh Spstawiach asifemedes vorarigohendsn. AnSptSdhe Fusidtichhmif\aiag Sedien? Qur Unferbiedharige m
das Syst em zuderliifusiniiseAtansingjttalein désS4dugatien ei n zwei t es

Arznei mttel ausgabesystem unfa~t. Revendl catlons 15 1. Systbnme pour

| * admi ni st r2t Spslere nach iAnsprick 29, ér weicham sles Sistemczutinteriera¢huagnden infugion eipandufigktivierbere
réponse physi éRic/otspRiydmaehafemysiaitypiel- si il aire aux réponses cardi ovascul aires
provoquees %g un exercice d' a6robic, ledit systeme conprenant: (a).

systene e Sreafed fesewely Fﬁva'ﬁé’!ﬂch?@)daf)(ﬁ!?t"'ﬂ 4 Matprarechung digkirfusian &in W‘t"s
syst bme de deMAFaHRarsoRbesySAMYA¥Eht recevant, en entr6e, un signal de
comande, 2@1 leatl éb) un systene de contr8le (2) pour connexion au

mamm fere ¢ eﬁﬁ'ﬂﬂ% 8%° determiner la reponse physi que du manm fere et de

produi re,ung S%%@M B %‘-QJ,&;A;&raioﬂdAnCéﬁcM fﬂ% LG RARSH dE%QMé t%He Jt n )rép%nse
systeme de Coglmpie ol el sl i S Coanbifie a.;eg oo E F o ercioo
rdponse physi qggm@,é, ﬁ) sgh,g% p. Sortie "eos) gna e pour
)(st;erre de d6l iy a6 d%nﬁéhﬁ@@& nf&aikatdnb [3) &r%ﬂmﬁﬂorﬂ&[ﬁmlarﬁmﬁﬁ‘f&ﬁ@@ﬁtéﬂﬁ de
nds (4) CO#ENrEHRE dil MeaidrloMIEERGME BF bHiré6] Wh sibdl bie doTaRde, | @ 25
rdponse physi que) emsfseRetdeCionitile (28 PR coieichOa Mathmitr &S_ﬁﬂldlaé 88lerfhfer la réponse
medi cament au npHysRdeciuenamifeidesddpitduBelrsignbiaie lseiemsitatitdd 19 Bpdnsél giiSigle guel | a
reponse physi que) ausysimaids eoremanse (4) @scoyahieieon@és, (6 Sgheicndicatf deda répyrab phdigee bon
“l'a revendi cat i olurgispoti ere sortieC fleasigehl @e commandseptiuc dereystémgude ddlivrante degddicament
si mul ant un exesapctédsé eh. co Que tecaysidramficoepmingndecidlccvohpead omicB®paeasseul quj tedtlvadee la
medi came®t est w@panseplysigiecndonciipe du Sanps §n régylant laperfisioh dey midicameniandiagaiferen 4
dans |l equel la catecholam ne presente |a formule chimque: 40
NW NH - ( Gkapystéme selon la revendigation, i dans; [pausf [laorépense phyeinue ¢y tmamweiBisesst amme
un atone d' hy&¥dBfe, un groupe hydr oxy, net hoxy 45 ou carbanoyle, b
condition quo X, et X2 ne so| ent as to des at ones d' hydr ogbne
oucgies. gPouhoSraniein f Svoivaltad G owthag Bet UG e’ Y Ay an dgak amulin
1" autre est uR®H{%ne d hydr ogbne ou un groupe nethyle, & condition quo si

YL est U0 9L OURIELIY LiovsR o Sendiofl 1 BT AP EyALRARRY | o Z est un

atone d' hydrogé&ne ou un groupe 7 ou un sel

d' addi tign 4' 3R gataﬁrammﬂam {fe%@ﬁ&@aécﬂa&ﬁnéﬂ&ésgﬁtb cr%lﬂule chihidle: Syst bne

solon |a revendication 5 dans |oque est un groupe oxy. /. Systene
seflon | a revendi cation 6 dans | oquel Xi est un atone d' hydrogene, X2 est un

groupe hydroxy, Y1 et Y2H9nt des ato d derogbne et ne 3. Sb 8.
Systene selon |la reven 6 dans equel\ Xl est un gEFORE

Yagxot n est 2.

23 C L 14 S 9. Syst eI on- I une quel conque dea=k£vendi cations

precedent es dans quuel | a syste de surveillan- ce conprend un

6l ectrocardi Ong 10. Systene selon |'une quel conque des revendi cations
pr 6cedent es dan 3!'%'&‘15'9!9 ’F1s°t Xy sond jpeéngedappatentyun am'e dthydrogéne| ¢in gesupechyriomm métsexyun

di sposi t f6f de°’t'jﬁﬂ"i’am°§ﬂ-@e°°ﬂ@?°"\ﬂ8? & etk mesainipasiusies deud desaiemrs d'hydrogag ey fave

selon |'une q&'@!"??ﬁﬁgp ?s”’?‘éﬁ?é’r‘ld’i‘ Yaypst yp atorpe "!f"??&?%etl'éﬂiﬁeﬁs* yreatarmes d"aidiooene

dél i vr ance de® un gro thyle, 3 condition que si Y est un groupe méthyls, alors X; n est pas un groupe
carbamoyle; Z est un atome d*hydrogéne ou un groupe hydroxy; et n est 2 ou 3; ou un sel d'addition
d'acide pharmacsutiquement acceptable de celle-ci.

Yd' hydr ogbne,
X2 est u® groupe net ho oNg CH-or{eR R

50
6. Systdme selon la revendication 5 dans lequel Z est un groupe hydroxy.

7. Systdme selon la revendication 8 dans lequel X; est un atome d'hydrogéne X2 est un groupe hydroxy,
Y; et Y2 sont des atomes d'hydrogéne et n est 3.
56
8. Systdme selon la revendication 6 dans lequel X; est un atome d'hydrogéne, Xz est un groupe
méthoxy, Y1 et Y2 sont des atomes d'hydrogéne et n est 2,
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medi canment est un dispositif de d6livrance par vole intrav '
medi cament. JO 12. Systenme selon gk, Hg&%{:onque des rev mﬁmﬂﬁHllllllllll
prec6dent es conprenant en outre: ((5 un- arfrchage pour four c Mos %

i ndi cation de |a reponse physique. 13. Systene solon |'une quel conque des
revendi catg] ogyswpe d6I6HIRNG QSelddAqus dbL@venbicdlibnsySobddiRs Biiis (aIBI R bystBlfe dedduiveiatr | er
‘| a reponse pyycemfiend GrosBtRodaiIdglapact i on |ineaire du tenps. 15 14. Systbne
selon | "une quel conque des revendications 1 a 12 dans | equel |e systene de
comando fiai Systeaeisalbn une nugonmie dedrpeEndjicatiorsaréoédentes ddns fequel Breydbheedeodélivrdrise

Syst bres sel ode hédipament estluc disppsisf dbaiélivapoeeped vaisiranedesmiquede Tigdicareyt enant on
outre: '2-~ 20 (a) un dispositif d entrde-utilisateur pour specifier

| a vari at if&nSystdaerselen dune| qyelpangesndss repegdicatione 1ch 9 Pansdequelie gystimengesdeliviance de
Syst bme sol o’ﬁéqi%mP'é\?étﬂ'd diseasitibyp deliviangegar I"@%]!!PE?"G'P%’SQJI?%@WF‘PW‘-

d' entrd- utlllsateur rend un rmen o sggmffer |l a vitesse
d' augnefit dej B ngup des ong P °% BB PHEPque. 25 17.
Syst ene sel on (Tj)a\‘"ta 9’@9 r8'ﬁ“’f£'>" &q’ﬁ'@ﬂ ‘1 posi ti f

(o} d f |1
entree- ’iﬁat eg{ orrpr%'{r;g‘&:g%e aEenglc %s p cggen'tes Idgns l&gﬁltlee gg%t%mgtdi g@m&mg}ll €

d' un chang @,T g
Syst eng,sol on Ta reven ans oque I'S 05|t|f

& ent 8- Yl §ysBHbSHIbn mmu&&aﬁqﬁ&% éﬂa.céfam 2 1P Q4Hs ueae&% éyeteﬁ\e d& SonlRRABSRR

SDECIf'qUGS Horlishé?Bd phydique seté® gl gekbidn, UNe quel conque des
vendi cations 15 a 18 conprenant en outre: (f) un dispositif

d Nt 1 6- Utk $yBRMe Yoot Qlcendle desaralehdictidng A Gl 12@BMtbrat oA olitfe: SYSt be de
Cdmmndae pour (armraspbsmm'elﬁvéenmnseﬁumud EpsGifigd O SRiatdh B sige @lo Aa képonsal pRytiqualler S
en vi gueur. 35ondfln doyenipene sol on | ' une quel conque des revendi cati ons
pr6c6dent es conprenant en outre un systene pour interronpre |a perfusion du
nmedi canent16.a8ysiemselbrelr eeveRiicatioBy1§ densdequel lepdisplositif rdisuigddilisateti comp@ad dremeyeh o el
le systene psvéqciﬁa'r latvilessod'pugmentatiop dlufe aiiguentalioninéaiedle larégrose physiger ni quet
active Par air. 22. Systene selon |a revendication 20 dans |equel le
systene pdﬁ-r Sysirmarselofniar evandicalien 115 dansriequelnip dispesitil) d'exfeytifigatawy seraprendden moyen
del i vrance deeunsrbsifies jedemps of ia taille diig changement d'une fonction échelon dans'la réponse physique.

= 18. Systéme selon la revendication 15 dans lequel le dispositif d'entrée-utilisateur comprend un moyen
L 30 pour spécifier des données spécifiques du patient.

19. Systdme selon I'une quelconque des revendications 15 & 18 compranant en outre:
(f) un dispositif d'entré-utilisateur connecté de manigre fonctionnelle & un systéme de commande
pour amorcer un maintien de la réponse physique a la valeur alors en vigueur.
35
. 20. Systdme selon I'une quelconque des revendications précédentes comprenant sn outre un systéme
\/ pour interrompre la perfusion du médicament au mammifére.

21. Systdme selon la revendication 20 dans lequel le systéme pour interrompre la perfusion comprend un
40 tourniquet activé par 'air.

22, Systéme selon la revendication 20 dans lequel le systdme pour interrompre la perfusion comprend un
second systéme de délivrance de médicament.

50
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