;- .1 e3eWPPQ SSj - WbWIW-9 January 2003 a- AM NO ACI D PHENYL ESTER
DERI VATI VES The invention relates to a-anmi no acid phenyl @daruary@d@dati ves,
to pharmaceutical ' S conpositions containing the sane, as well as to the

useum‘wmmmm m no aci d phenyl ester derivatives as hypnotics for the

i ndyi i nt enance of general anaesthesia. It has been reported (G
Brancacgjypo®nd A. Larizza, |l Farmaco 1964, 19, 986-'! 002) 10 that a-am no
aci d phenyl ester derivatives, wherein the amno group is either

dial kylated or is part Qf ARNOHEDITHNVICESYSR DEREYES02, 011:
Ri chardson-Merrell S.p.A. ), possess |ocal anaesthetic activity, with

pi perazi nyl derivatives proving the nost active. In (B 1, 160,468 (May &
Baker Ltd.) an a-am no acid phenyl ester wherein the am no group is part of
a norpholinyl ring, i.e. 2,6-inethoxyphenyl 215 norphol i nopropionate, is
di scl osed asTteninientionvelatasstogeaered acidnbenyicaster desdvatings, do gitarmackutiedli on of

activi.ty wth rapi.d rgco cadT, i roperties of this
conpound égr R ﬁtlﬂ%sdégag%a hfe?](rg2 %a?‘é% 2 o‘ggn Pé@gﬁ@é g?ﬁgﬂ) Og SRGHAMYI] 2¢fer o
exi sts a negshehgireskeWeviaatives sal hyphetics or the drindtorgaienhainteARAGS bGriefd W t h
i nproved potenc 20 The present invention provides a-am no acid phenyl
ester deriva’t’\aﬁg@eﬂﬁvi ng the general formulal RA O RLRS NO ~ ~ R3 Rs R2

Formula | 25 wherein R is (C .3)alkyloxy; Rz is (C, .3)alkyl,
(C, _,)al kyl ore&CZ 3%%@ | .9 npar 32 I?'shdro en)
(C, a) al ky] )q@/:’,‘s_% I'ROY %C'EZ“E%‘? gr’ész‘éﬁﬁpﬁrﬂ\a@ 1 ‘%{# K igsﬁ%&%?r).d R6
are i ndeendrat byan(ifel sejdabkyhyl dstt. Brvhtveny wheteGZ the) alinonylou@r isaeleky! |
each of which ma%t be ospti ongl |y ?ubst,'.tut ?d v&éh 1(001 3) al kyl oxy
(G, 3) al kyl odRIgasd¢r is pyh b an heterocyclic system (GB 1,102,071 Richardson-Merrell
S.p.A.), possess local anaesthetic activity, with piperazinyl derivatives proving the
most active. In GB 1,160,468 (May & Baker Ltd.) an a-amino acid phenyl ester
wherein the amino group is part of a morpholinyl ring, i.e. 2,6-dimethoxyphenyl 2-
15 morpholinopropionate, is disclosed as an intravenous general anaesthetic having a
short duration of activity with rapid, smooth recovery. The hypnotic properties of this
compound are attained at rather high dose levels and consequently there exists a

need for new water soluble intravenous general anaesthetics with improved

potency.
20
The present invention provides a-amino acid phenyl ester derivatives having the
general formula |
Rq, 0 Ry
Rs—-N\ 0 Rs
Re
Ry
Formula |
25 wherein

R, is (C,;)alkyloxy;
R, is (C,,)alkyl, (C, )alkyloxy or (C,j)atkenyl;

LT
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5 o0or NR’TR8 ' R and RB are independently (Cl-6)al kyl; or a pharmaceutically
acceptable salt thereof, with the exclusion of 2,6di methoxyjnaan2003

2- (di et hyl am no) propi onate and 2, 6-di met hoxyphenyt 2(di et hyl am no) butyrate.
10 Since 2, 6-di net hoxyphenyl 2-(diethylam no)propionate and

2, 6- di met hoxyphenyl 2(diethyl am no)butyrate have been descri bed as | ocal
anaesthetics by G Brancaccio and A Larizza (vide supra), no protection is
sought for these corrpounds per se. 15 The a-anino acid phenyl ester
derivati vesRo,fS hfyg,rogy,l, qC d)an@@v(cngamw@uyajrlwlaq@%jwam no group) were
surprisingly found tent intravenous hypnotics with quick onset, and
a short duréﬂsdﬁ d@'k&éctl on vmth rapid, smooth recovery. The term

(C .~)al kyl r_afq KGR |h&bﬁeh8eﬂ@f(bn')élk)@QCQE)aIR@ﬁﬂWbas)élkyrfW%P?raﬁ(yp aeﬁ'a?d or 20
unbr anched a kK group having 1-6

i sobutyl) twhichamay nﬁnn}lpyaltyraypwuteﬁi yéb(%pialkvl%hgﬂm)awoma@nnyl TJMénQ erm
(C1_3)al ylomﬁrﬁs an al kyl group having 1-3 carbon atons) |ike n-propyl,

i sopropy ethyl ®and nethyl. In the term (C1_3)al kyl oxy as used in for mul a
|, (C1_3) al Ryanmasammmadﬁﬂﬂg(%s)aﬂw previously given) preferably nethyl.
The term ( 6 S r h oyMp_havi ng
2-6 car boncéct Q%A%%ﬁée‘@gé@ gt I%%n?ﬁe@ggn@%yﬁg %l}tg'gﬁé{‘ of QB

1, 3- but adi etiiethokyphenily | rﬂ@*ﬂhﬂéﬂmympf%m@@n 2and  (Z6-Hiphgthoxypberem- 12yl or

et henyl (vi roups having at |east 3 carbon atonms may be in
the E- or Z@Ataﬁrﬁngﬁ)ﬂwﬂgt ure thereof. 30 The term (C2_3)al kenyl neans an

al kenyl 1@roup having 2 or 3 carbon atons, |ike propen 2-yl, propen-1-yl or

et henyl (vigyl). ; n ns branched
or unbranc hgéczélzk‘%/ﬂg\e g&{%ﬂ P(ﬁ @J@ﬁo&?@&(&% afd2 qu'ﬁ'}eétmoé()é@h yfz
pentynyl) b(ﬁ@thwdaminp)bﬂmatemw bean (dHShlyb'Qd as [bhal atnaesthetl‘cfslﬂyy(ls BaAGScORN
aryf(C,a)atk roup,, wherein al k n v ent._carbon radi cal havi ng
1- 3 carbon 3%4)’%3‘?"&%(,‘” 5§uW§F VP e%%ﬁngﬁ?gnsougﬂp@ oy CO'BP 'ﬂﬁﬁ@eis% diyl)

et hyl i dene or propylidene) and wherein aryl neans a ,2 aromatic group
and incl udes one ar tic rings r. exa e

napht hy H '?B‘? FrENDP a\é\grpg?:g)?l eégéa rgetygtives gt YOH"g‘ﬁén gying, ¢ "8'5&?‘33%1 '%Res of
the InVﬁnt i gﬂa;upgw%@%aqmmw fdOndCraROpUNet :ditaaMengug‘ Wﬁﬂiluhcéls \lwtmb@i&lebnlsa, agd R2
are net hoxy; an ropyl or isopropy an
wherein R3, a%aéﬂﬂ{ﬂﬁa\‘fﬁ%%ﬁ@%‘ftb@ﬂ%§m9°t8 gWﬁanl ngs. Further preferred
are conpounds of fornmula 1 wherein R and R2 are nethoxy, R3 is hydrogen or

(C1-3)al kyI R4 is (C23)al kyl and wh rel n RS nd R6 are independently 15
(C1- 6) al kyl Tep tefa(GeyplalkVle Rstiss ifis fefpifipnpel BW?'BHame?"%@b@?f‘mﬁdeGr with

(C, _3) abkyl At lifsh am érIBB GEIHRD) LRI h Aty iSbugt
nmet hoxy, RSQI:‘Bsfan romgn&f)@r g ¢ Ts (C2_3) a‘la)‘liwy?f awnci Rgagngaégaare

i ndependent P‘}tyhﬁioﬁhﬁ‘x?%?'ﬁw‘ “t‘ff‘ylé‘f‘ﬂmf hyl . Especially preferred a-am no

aci d phenyl TRS tétin @ShakalhEas &f akiQyrbdp RN -2BarB O HEFRQMe topbpyinul 2 |
wherein R, and R2 g%e) rrgt hoxy; R3 ?s hydr ogen or nethyl; R4l ?gp%t E{, ; and

R5 and R6 aisep@eyheiiy@dgethfhe compounds of fornula | and their sal ts
contain at #neﬁw%t té?a'ﬁeg(,{:e)@ﬁ(&%xpf sCL!i'HeHalh'fBVmulh €. éC Balkyl e~ FRF pﬁ%anlﬁghég and

exi st therefore as stefeol soners, including 25 €nantioners an
appr opr Rat eprednoaslvervemrm&fgrabls'rmetbv esent invention includes the

af or enent | Opgd & elce JuREHR foahl LYilindrefl & WBRarEAG SRER Hrol fialiff!o% dual R

and S enanti ONers € ‘conpoun
subst ant i al t3rbbm a@)nsm lilkee: foasmlah@@n\m Dmte%sbtttm B¥putadiehyr dimhethyless t han

2% in particul ha| @and m xtures of
such enanti BIYEFS )J' ep§§P h? t(%"y(f g'fogg gféﬂﬁlaﬁgwhw ’,I{ﬁ{ rﬁ’8”9ﬁ§ ies
cont ai ni ng aubas;taimartwnlayomqmly barm)thntEs o0 Z-fordre or aonigtnenthe@aoer S.

30 The term (C,,)alkenyl means an alkenyl group having 2 or 3 carbon atoms, like

propen-2-yi, propen-1-yl or ethenyl (vinyl).



9 January 2003 4 Preferred are the a-am no acid phenyl ester derivatives of
formula 1 wherein the configuration at the a-carbon atom 9 Jatdery 2003 t he
R-enantioner. Particular preferred conpounds according to the invention,

whi ch have found to be 5 useful as hypnotics for intravenous anaesthesi a)
are: R 2-(N-bis(2-methoxyethyl)am no]buyric acid

2, 6-di met hoxy- 4- net hyl phenyl ester; R-2-[N bis(2-nethoxyethyl)am no] butyr| C
acid) 2, 6-di net hoxyphenyl ester; and pharmaceutically acceptable salts

thereof. 10 WA@N?Q@#‘)&WW?I @Gk ém)mea r Ulirangtedralkymyi §iduprnaving 2-6
heurotransmtter wt

central VOUuS S and it is probable that
conmpounds p&@&%.%‘%mﬁd'k?h%wévlf B‘E’ft%"ybf &Apré’f’g’/'t‘»%\ﬁ Ha¥Wht ors will induce
anaest hesi a tha. tefin aZblRWihé@i%) arMa C,\»,])Qmﬁsgrauﬁd \bherbm é@rmém adhivdrgr macol .
Exp. Therap. 1994, 270, 987- . Franks and Li eb, Nature 1994,

f~7, 607- 614propiadies haies d- qgaré%ﬂems' ﬂgfhé\ﬂmthve@n%tw\al 2refidyPregamot i cs
exert thejr {i ghOQfAledCod prbpiddned M8 Abih QR PhedibBAS, ,fé?@rﬂéﬁl{ %r)ouE

i ncl udi ng stéroi ds) barbiturates, benzodi azepl nes and propof ol

Tanel i an, P.anddaciudes oneyeefwe C-aamatic fings) i °"A@¥é‘%§|‘%‘l‘ﬂg§?a@% or78,
757-776) . Thfp {,qpounds of the present invention have been shown to

al lostericall'y mbdul ate GABAA receptors by inhibiting the specific binding
of the radioligand [ab5S]-tett-butyl 20 bicycl ophosphorothionate to rat

whol e brain #F@%P h (" stdredstviabiveR! 6 BBt Rledtidn T
denonstrate no qu{B:?gwmg ol R\éh\t( ic function by the c%rrpguﬁ%}énsp%nd T

present 1mvaomom<h3ﬂaﬁmggfgemlaﬂ mhereif B and Snange oethoxy: and _BmlfﬁifﬁéeBlWhel r
hypnoti ¢ act ,keffﬁe%gwgﬁ. 5,;r85mtéhdt»bﬁéré.ng€n§ra#. d RIASHS m%;,afgv.sg ;éé'vgx t he

conpounds o venfion Can be used "as’ se I've and ana I'c drugs
and in the tmm:ingsnt of GABA rel ated di seases, such as anxi ety (e.g. panic

attack), stiese.. ol een diSoLiSL Au; BPRImARY hofliPRESH AN aARduRLETENS Fual

t ensi on, évi ati'on of "sel zure. hven on a Bres to
phar rraceut i dgtirogempoid, L)alkylstrtﬁgg)a!kyhgndawherearﬂmdﬂ @;e lruﬂeplamdwitly ester

derlvatl t he f r$q| tabl e
salt t he1r Ré )Qgﬂ 957 gﬁycgﬁtﬁfv@ He Y or éﬁﬁ%‘gjﬁpg@ﬁgwﬂﬁ@ nf? %&ﬁﬂzﬁ})
prepared by Mwagesfeadéd are thé campapyls wherait &, yncRRQ B WRpthoup s rsmyerd»gpdnenol :
wherein R) RZ haye ven S, n aC| d
hal ogeni de é’éc’B&g}qngtﬁ Qéﬁ 'F@rr?ﬁ alkﬁl-éﬁJj Qﬂ-ﬂf egrrgee}‘ra REP mathd b ofi)

ethoxyethyl.

Especially prefered o-amino acid phenyl ester derivatives of the invention

20 correspond to formula | wherein R, and R, are methoxy; R; is hydrogen or methyl;

R, is ethyl; and R, and R; are methoxyethyl.

The compounds of formula | and their salts contain at least one centre of chirality,
ie. at the a-carbon atom, and exist therefore as stereoisomers, inciuding
25 enantiomers and, when appropriate, diastereomers. The present invention includes
the aforementioned stereoisomers within its scope and each of the individual R and
S enantiomers of the compounds of formula { and their salts, substantially free, i.e.
associated with less than 5%, preferably less than 2%, in particular less than 1% of
the other enantiomer, and mixfures of such enantiomers in any proportions including
30 the racemic mixtures containing substantially equal amounts or the two

enantiomers.



5 Hal e, wherein R4 has the neaning as previously defined and Hal, and Hal Z
are independently iodo, brom or chloro) preferably brono,g g gfymch t he
resulting internedi ate ester derivative of formula Il 0 R~ Hal~'0 ~ ~ R3
Formula Il R2 is reacted with an am ne according to the formnmula RSRsSNH,
wherein RS and Rs have 10 the neanings as previously defined, optionally
foll owed by conversion into a phattnaceutically acceptable salt. The acid
hal ogeni de according to the fornula Hat, - CHR4-CO Hal e may be prepared from
t he a-hal ogeno acid Hal,-CHR4-COOH by treatnent with an inorganic acid 15
hal i de, such as thionyl chloride, or an organic acid halide, such as axalyl
chloride. TheefeRb8 1B dhébOarfing HcRUBRGN YR @stdr ldativativERof fIRAHILC AhBRinPigPar ed

usi ng net hods well known to the skilled person, for exanple by treatnent of
t he cor r espdebfiguiationatitho-garbgn atgqr isthat efdietRuneRtifesti um nitrite in aqueous
hydr obrom ¢ ggi LYY dRErdiddt B e BB NCS [ [ of
formula I1 E'ﬁagf“g‘éarfﬁ’?%féfé%‘gg&@(} condensl:atdibt)n of an @Bbrhﬁ?i%ﬁél%‘ﬁl&%%ﬁ R3
subst i t utbed yshiuha$ hyprioicsioninRaverRBs andesthediaaeet he previ ously given

meani ngs, Wg4h gn.asi ' ¢ | gl;ﬁ rein R
has t he rn::an’:lE géﬁgés?%lrr%\t}?og(‘gg%@%‘gf' {)ﬁg gﬁéﬂlﬁ'{m}esw%lx 5 o, ﬁg%@d}%‘é‘] %’r chl or o)
pref erabl y R-2+d-bis{2-tietiidxgetayljproiholbutyondeids2 Agliragfboryphenyt hstag and
bronmo-trispyrrolidipo.ph hani f | uor ophosphat e (PyBrop),

di cycl ohexyI%SF'%%??PF%"@@?%%%&% génf}l}gﬁ%gtri azole and the |ike. 9 January
2003 6 The compounds of the invention may al so be prepared by condensation

of an appropri.atel Rz, Rk t it ut I : R2.and, R~ have
t he pr e\ell%ougf‘dym&)?f}é%‘% gﬁi %@?R)\?\nﬁt ktlﬁéeinrﬁ gegfgm%ﬁﬁba’cﬁ%ﬁégér&ﬁ ?’vé""@@a“o‘?di ng to
t he fornul a dBGinaiNebrolbiRdst&2rd ivib @rabableat dethpminddRsotbatiating Itee gffeetsi afus! y

gi ven neani ' he use of .a condensati on agent., such hose

nent i oned aggﬁ% %g‘eét\é‘?ﬁeﬁg’rﬁﬁ’f"d"%ﬁ%en?ffaeéé‘?@? (gegin%/g‘f'?e\?'é‘éngﬁ &0’?%?% 1
cont ai ndat |a@|aSer1. Lorr]garﬁéﬂng al Pg@c’fﬁa@_ oi. Ex@NThérap. 1992 270, GBR7LIYY; . PMFrabike
conpounds can therefore be obtajned a re steregi soners, or as a

m xture of SEWoRsbigBr 'g'?t%ﬂ%%é’ﬁ&oﬁaéégﬁﬁﬂeﬁe these iheuneelidesidrncene pure
st er eoi sgengatafan DhyHndass dxertWelelr kiMBHtal Mctilitye vl nodBilaion SHNGAGRL,S Wi th
chiral induction, enantijoselective enzymatic ester hydrolysis, separation
of stereoi sdREaPODr inglyding Hrtoids. farbilratrs.oReEegirZANRESoANE HIreRaf! fBkila.  Such
net hods ar e 1aAklidx PIRbSeKI & Mddyted MNB QMbEIér Aledtesiofslystoog, t&disyadspy A N
15 Collins, G N Sheldrake and J. Crosby, 1992; John W] eyj.

Phar maceut i JABISPMREYRs AhepregprtdnvRRjion Baghhea bawa e ?'f%ﬁ_qcﬁé’ PeRgtece base
of the compuuls, RE&R6A HLinhiBitihgtha! spedifidbihding oftHRSGEAbIRRICI SN tRiEyl
hydrochl oric_acid, hﬁdr obrom c acid, phosphoric acid, and sul phuric acid)

or withZn SigysiRposphptiionde 20 B¢ VBrleeRAIRpMeMYRMSh Meadt dilreirgsite aci d,
tartaric aciglesen@l i 186led) HBHhEAdtfat@ ChbduIARNOBE GABHAic | RBIINCbRGhE:
glycolic acid, succinic acid, propionic acid, acetic acid, nethanesul phonic
aci d and t h&oMpRrendsThk ther @gsant inveatian @Rd fauagesdr thisr echanistp Haedidles @i cal

conposi t i 0N AR 4Sdi Btidatiemam no aci d phenyl ester derivative having
t he general Tnor nmul a éilwgrﬂ é p ‘a‘r}ﬁaceuti cally acceptable salt thereof, in

adm xture with phapdditienttd ctheir ygenesd parassthelic ddtivityy ites , coampuogs iobrthe| y

ot her thgra b S h pcletels ! i ible with
t he ot hreb?’ i Efg}rééh‘?negg@wgfu e-tgegsc%%%?gﬁtl ongﬁan Sgco?mgg{%éggrﬁitggst%t%gpﬁe&

reci pi ent s G/ cilateCdispasist suninsas antiety de.g. panid dibek), S@ew| steapldsofders, or al |
subl i ngual , subcut.aneous. intraveno i ntramuscular, l.ocal . or rectal

ein i ot ai FERC A ARp RSP A B FOR R | PGB BN B e R ofsfimuiels  at i on.

osage
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The invention also relates to pharmaceutical compositions comprising an o-amino
30 acid phenyl ester derivative having the general formula | or a pharmaceutically

acceptable salt thereof.



For oral adm nistration, the active ingredient may be presented as discrete
units) such as tablets, capsules, powders, granulates, sobyhhgitg2003
suspensions, and the |ike. For parenteral admnistration, the

phar maceuti cal conposition of the invention may be presented in unit-dose
or nmulti-dose containers, e.g. injectiog liquids in ' 5 predeterm ned _
anounts) for exanple in sealed vials and anpoul es, and nmay al so be stored
in a freeze dried (lyophilized} condition requiring only the addition of
sterile liquid carrier, e.g. water, prior to use. Mxed with such
pharmaceutically acceptable auxiliaries, e.g. as described in the standard
ref erence, Ghenesapaindal of) tHéerinvegition' maPhbe nmepared cby God@ads) dfl8ah 10

d., Mack Publ.i shi , ial Part, 8. Pharm tical
Pr epar at | on@PRIRAHAN Ty e BB TEBRIE, sanfhie e BB Sk s eq
into solid dpesageeaniigsswits aahacis hplogkside tadrrding fo thre foempls dt,sGIA-,-COL 0

capsul es _or pposi torj es. means of pharmaceutical | ceptabl e |iquids
Che acti Vo ABbningia Fu et dfoanng o HRGORR, St an Bl Bl are

i nj ection prigjeperddnan iodo) brdrao farr chiab, mel&amplbmmmnaﬁawmﬂmeomsulﬂﬁﬁl si on,
or as a spray) e.g. a.nasal spray. For nmaking solid dosage units) the use
of conventi ﬁéﬂmeg%&? ‘F?t‘@re‘zer ﬁté‘% Qj)s/fowq??grs, col orants, polyneric binders and
the like is contenplated. In general any pharnaceutically acceptable

addi tive which does not interferefith ®hefifunction of the active conpounds
can be used. Suitable carriers with ch the-active agent of the 20

lid

t he

i nvention can be adm nistered ag, 8 ony \ oni i ncl ude | act ose,

starch, cellu | ose derivatives and i ke m Xt ures thereof, used in
sui tabl e ambunts. For par enteral adm nistratT0n, aqueous suspensi ons,

i sotonic saline solutions angrsdarrt e i njegtable solutions may be used,

cont ai ni ng pharnmaceutically acceptabl e di spersing agents andlor wetting
agents, suchs as il QR HNEnifk %esbrdiig 1B W/ loRRRa W XA, witheid RE ah&l#g RGLON
further includes a pharnmaceutical conposition, as hereinbefore described,

i n conbilfat it mganingpagk LEEViIRYshatdefined. Qiirpally Pliewed & gonversissinte om, sai d
packagi ng makarhRbutidafiy #cbep@bldisdif uctions for the use of the conposition
for the use as herel nbefore described. The conpounds of the invention nmay
be adm nistered for humans in a dosage of 30 0.001-50 ng per kg body

wei ght) pref j ; irfef ) [, @At January
2003 8 The | e onsyeRidR 2R AHRirG) tong (oA AL HRICO, Bl 8L prepat 0"
Anal ysi s of fioonhthe, efRalegere acitihdakgdiR. Gk by Beateerpwitham ioprodoicradich | and
their salts el . Q0 [ ESL; L or ' t hat
corres pglril3 ds ht%}c{)det' ﬁg&?régs)gh '@)ﬁr tgi)(ht 8“??‘526}{%@@?&5\%% er%ié{i%)'hsgjrc ﬂtagg&@gﬂ%ﬂéﬁﬁg " of
Formul a | orThet iteraletiateaye-halegeno acid Hal-CHR,-COOH can be prepared using

methods well known to the skilled person, for example by treatment of the

corresponding a-amino acid, NH,-CR,-COOH with sodium nitrite in aqueous
hydrobromic acid.
20
Altematively the intermediate ester derivative of formula | may be prepared by
condensation of an appropriately R,,R,,R;-substituted phenol, wherein R,, R, and R,
have the previously given meanings, with an acid according to the formula Hal,-
CHR,-CO_H, wherein R, has the meaning as previously defined and Hal, is iodo,
25 bromo or chloro, preferably bromo, with the aid of a condensing agent, such as
bromo-trispyrrolidino-phosphonium hexafluorophosphate (PyBrop), dicyclohexyl-

carbodiimide/N-hydroxybenzotriazole and the like.



been anal ysed by this nmethod, the result is indicated below for the
conpound (and 10 not the salt) in the follow ng exanpl es. gbjauE eods la:
(1-2-bronmobuyric acid. 2.fi-dinmethoxy-4-nethy~henyl ester. 2-Bronobutyryi
bromde (31.1 mM) was adiied to a stirred solution of 2,615

di met hoxy- 4. - met hyl phenol (45 g) in dry dichloromethane {500 ni), whereupon
triethylamne (37.3 nl) was added drop\ﬂ se over 30 m nutes, maintaining the
internal tenperature below 10 C using an ice-salt bath. During the addition
a white precipitate formed. After addition was conplete the reaction

m xture was stirred for 1.5 hours, then filtered. The solid was washed wth

di ethyl ethge taffodrd} &nﬂetlhébrﬁignfrhzw a@b%éfvaféﬁafédtw%naéﬁsat@%waﬁut ed

sodi um bi carbonate solution (100 m ). The organic phase was dried over

magnesi um SPPHREBElY Rt-‘Ri-'@r%d’SHWGFQ plienglovherain fteRodadiRyfmauerthe peaviass!ypr essur e
to give thed Uﬁgaﬂﬁé@%fh Qf?aaé}nigblacﬁZﬁarﬁatQ/E ac-EBrdfr@nBVtﬂeqaﬁnJlggﬁgg@w ‘h

starting pheno the oil di ssolved in diethyl éther and wa
sodi um ﬁydr@ﬂRd@OS‘d}Imergn *M).RL and R, haveQbe migviouslyegivematmeanifds, wittOtherd ) . The

QDA 22 BaE HRTerlliG iR SRR AR MebtoidBue | | LOTO0 and tDe

sol vent r-enoved u pressure itle conpound as a
yel | ow oi | (729g) "HNWR {CDCI3); b 1.15 {t, 3H), 2.05-2.35 (m 2H),

2.34 (s) 3Rk 3:4 s‘(?no( Se ¢jd g’t S yclgasfjéguc(ehvé]ﬂy% RﬁF&R‘tu a1 Ct%'l_gl{loat hel %Fg acH‘ \?\g?g 9

The followi ng Interne accordrn ornmul a
pr epar ed i rcagbai atbiaie.rtbe neuarbdmatsmnﬁhe ngtpaunds cadnmesefaret bengbthihedmsaci d was

not co rcially avail abl e and was si zed as ci,bed in the text.
e <+m? Pufe, o RIBTER B Hhcr drsre Bl SRRt R  HEMBUS Ir ASvmiEien
g Cg(c)] ( d; g n&?s(lsl’swheﬁétby tha. ploe Eta'ﬂéoddir;erQ hi)e) oﬁanﬂ@d ass wﬁl'lknovan 4\7&;@[ art1H) ,
r ooi oni ¢ acid
6~i i met hox@ Q- ﬁ\é"(ﬂi‘ﬁSiS[ Wﬁénﬁl}%’a'eg‘(dé'g'o("l'-! eRIWI‘-i'O(S@B@ @e"ZyTag? estar '@14[0'3’?565 (s,
3H), 3.80 (sepafitibn oftstbfeolsdmets bb enaﬁmétaer@%sm@l'&worﬂﬁoé:dphy“én cané!rn%ﬂ?@r ORI oni c
acid 2 6-di met ho~~phenvl ester 'H NWR 28 ‘Qré 80 (s)
3H), 4.68 (}ych 1’"?9‘0‘1583@1“( $xanpie d‘?SCfEQFd(W Cih’f?f‘ty ’ﬂe‘"d‘(ﬁqg’ egditeshBrnéx dhoi ¢ aci d
2 ~-di ngt hwm{leGYN SRéI8fake AR J%N&ﬁif (160X 143ha W||3y)13 (t, 1 H) 6.61 (d, 2H,

4.52-(t, 1 H), 3.81 (s) 6H, 2.25 (m 1 H), 2.23(m 1 H), 1.54 (m 2H),
1.40 (m 2H), 0.95 (t, 3H). 1f: ()-2-bronohexanoic acid.

2. 6- di mret h®hgrdmbakibalyrhespthbeSaks may'ﬂe%td&@@&atm@ tke Rée bhse dtthe
1.34-1.65 (m 4H), 2.05-2.30 (m 4H), 2.33 3H),
compounds according to formula | with a mmeral acid such as hydrochloric acid,

hydrobromic acid, phosphoric acid, and suiphuric acid, or with an organic acid such
20 as for example ascorbic acid, citric acid, tartaric acid, lactic acid, maleic acid,
malonic acid, fumaric acid, glycolic acid, succinic acid, propionic acid, acetic acid,

methanesulphonic acid and the like.

The present invention further provides pharmaceutical compositions comprising an
25 «a-amino acid phenyl ester derivative having the general formula 1|, or a
pharmaceutically acceptable salt thereof, in admixture with pharmaceutically
acceptable auxiliaries, and optionally other therapeutic agents. The term
“acceptable” means being compatible with the other ingredients of the composition
and not deleterious to the recipients thereof. Compositions include e.g. those
30 suitable for oral, sublingual, subcutaneous, intravenous, intramuscular, local, or

rectal administration, and the like, all in unit dosage forms for administration.



3.79 (s, 6H), 4.48 (t, 1 H)) 6.41 (s) 2H). 20 1g: (}-2- brormpentanoic aci d.
2. 6- di met hoxy- 4- net hyl phen~rl ester. 'H NVR (CDCl 3); 0. 89-yhn@4yC3H) ,
1.13-1.26 (2H), 1.87-2.27 (2H), 2.33 (3H), 3.78 (6H), 445456(1 H)) 6.41
(2H). 1h: 2-brono-4-neth~rlaentanoic acid. 2.6-dinethox~rphenul ester. 'H
NVR {CDCl 3); S 0.98 (d, 3H), 1.02 (d, 3H), 1.90-2.04 (m 2H), 2.10-2.17 (m
1H)) 25 ¢3.81 (s, 6H), 4.50 (t, 1 H, 6.61 (d, 2H), 6.11 (t, 1 H. 1 t:

2- br ono- 4- et hyl pent anoi ¢ aci d. 2. 6-di net hoxy- 4- et hyl phen~rl ester. A

sol ution of ggdbddMbdninistiaord, e éétn@)mgr@dmt i J(bZOpra&amw%saﬁBi%&eou WM se to

a stirred solution of D-leucine (20 in 47% aqueous hydrobrom c acid (140
30 m) I wat er sych@s taplgtsggansuies. PWQE%S@PP'GW%?%“GP% sigeensiansvarfl the lilker m t o

room t enper aggyr ﬁar@ﬁ‘l@ra?'éﬂtwrﬁéﬂratl&{ tl?@plhﬁ?h\ééeuﬁ%gl%nﬁbglﬂ&?gf mbtuhvéﬂusﬁ hydy et her
{600 m). The 9 January 2003 ani c |l ayer was separated washed

with aqueousb%du‘ﬁmﬁt%t'ab%‘b#?ﬁfﬁ Pé '(“%MWR )SONEHNeEY  Bderinigafiftruriayidspifat e,

filtered and e h SbERHGR i
2- br ono- 4§ne?ﬁea?te§g’h¥gﬁﬁ1logﬁt§gﬁéd ggﬂmygl | ow oi | %;'%HU%S g;cgh\é gls C%Ci 3); s

0.93 (d, 3H) storddg q fleezzHyried1(lypphitizegh cengditiop fleslu'mlg only iheag iion pfpterile 30 (t,

51H]. e fblyshas added dropwi se to a stirred sol ution
of the 2 brgﬁr%ll'dgg]né%é?’ \g%t%zraﬁﬁ?c aC|d (10.7 g) and pyridine (0.1 nf) in

di chf or omet h&n@d(\ﬂﬁl mqw pmaﬁ@@@alwcﬂ«;cmtﬁbleraelxmsmelgr Bedegseribadirmther s and
t he sol vent

2 br ono- - et R E P ereep Efd P4, BEGRRP phArBilli) Soiegors, (0 51
1.01 (d) 18H)ed.1. !\MDKZPOE!lS(\mg gbinpany, 51990t seg Hygpeciallys Glagt BorPheFmaceuticals

2- br ono- 4- e I I, 0l

added dr opwt ClPpRAGHERRY TR i feuded? 8, deeludcht TR WBRBreRa bl 15,
g) and tri etépfidadbsage( 485 sdch s piisc tabdetaner henerocegsedi into Tagsuleacei on

mxture was g%pto ffie g\gam\fﬁ ﬁﬁ}%o i iy Q&%8&B{e91%fd8%eam-%§ ggntsé dnl €2

get) eluting dICh or one ve t I'e conpoun Vi scous
yeNow oi | ( 14e @pplled ak5a ﬂmdwmp@m 8)g. as@nIme¢tdn mei)arathnc)ln {he) foBH)af a

19021 6 6.41 (s, 2H).

2- briﬁv%’%%%ﬁ"?’ﬁg ce"?ig)'%] gﬁa%a é&dﬁ\g‘t{% A?gﬁsé) Iphen | ester Using
t he sane net ferdmaking estid ldedadeonmtEx&mde@ af cqnvbnltonat addifiveg éuchnasDﬁHere,l i ne)
the title conpound

{cbd 3); 1. rfntfg\é\?elwe%?{nggfs aﬁ tgen ld%_éas)n % SOllaéngﬂn (q%nel%) ﬁ?y pga?'ga (s,
6H) , ceutically acceptable additive which does not interfere with the function of the active
compounds can be used. Suitable carriers with which the active agent of the

20 invention can be administered as solid compositions include lactose, starch, cellu-
lose derivatives and the like, or mixtures thereof, used in suitable amounts. For par-
enteral administration, aqueous suspensions, isotonic saline solutions and sterile
injectable solutions may be used, containing pharmaceutically acceptable dispersing
agents and/or wetting agents, such as propylene glycol or butylene glycol.

25 The invention further includes a pharmaceutical compaosition, as hereinbefore
described, in combination with packaging material suitable for said compaosition, said
packaging material including instructions for the use of the composition for the use
as hereinbefore described.

The compounds of the invention may be administered for humans in a dosage of

30 0.001-50 mg per kg body weight, preferably in a dosage of 0.1-20 mg per kg body
weight.



4.36 (d, 1 H, 6.41 (s, 2H). Exanple 2. a: S-2-bronmp~ro~ionic acid 2

6- di met hoxyphenyl ester 25 A solution of S-(-)-2-bronoprop gy ?[}pﬁj o34 (58.8
g) in dry dichloromethane (590 m) was stirred at roomtenperature. Oxal yt
chloride (73 m) and di chforonmethane (70 m) were added, after which gas
evol uti on was observed. After 28 hours ghe solution was concentrated under
reduced pressure and purged with dichloronmethane {2 x 150 m).
Concentration of this solution (600 mMg) 40 O 9 January 2003 11 gave a
m xture of S-2-bronopropionyl chloride in dichloromethane (103 g,
conprising S-2-bronopropionyl chloride (-76 g) and di chl oronet hane (~27
9)]. 'H NMVRThebeeslon isillustested by theHpliovdngexqraples. H). A sol ution of

S- 2- br onopropi onyl chloride (66 g) and 2, 6-di nmet hoxyphenol 5 (55 g) in dry
tol uene was stirred under nitrogen and cool ed to -10 C A solution of dry
pyridine (32.2 m) in dry toluene {EXAMOLE®s added dropw se keeping the

t enper at lérthg;‘l 0 0O C After 20 mnutes the resulting suspension was
diluted withh water {500 m) and the mixture filtered through a dicalite pad
to renove aAsalgbib ofiGompounds: Wihet maso bpettraTofecammpainis of fadnutad arndntheid wit h

t ol uene (40 yater m )
then dried gz\a/lg g@&%{a&sﬁqg r gqn%ﬁ?h{"giédsdg@ﬁ?%? Irag% %e Lorts® é?\" tg%)e
concent r at echass détherfeciuieasd. Whtks githez tmcbrpmlgﬂcbf\ﬂohhuladlouﬁmean fhagihaee

S- 2- br onopr pion id .2 6- i hox hen st.er as

col oured o B %F'&ﬁysfgﬁya‘f‘?i"é%ﬁ%n é%(r) slml’?lé]SI edn%etk"'\g ?élth mg‘EHW%l (3? ntly
pur e f orious eof the satb)de thecfattowdrigegpaampldd. NIVR and chiral anal yti cal

chromat ography on a 15 Chiracel QJ colum usi ng hexane-i sopropano( (9:1 )
as the eluent showed the product m xture conprised S 2-bronopropionic acid,
2, 6-di met hoExpmpiy{. ester (91. 3% R- 2- br onopr opi oni ¢ aci d,

2, 6-di net hoxyphen I (4. d R 2 chl rorop| oni c aC|d

2, 6- di met hod3pkarklromebytyn peiEpiyipnengesteng () 3H), 3.82 (s,
3H), 4.70 (q, 1H). Broﬁ\(ﬁ‘)'éty('ﬂ brc?r'ﬁﬂ:le (?51 ]15m()tw§§'|)add8@ td Q\estfrl%ldl Mtﬂﬂ\ geggound was

prepared in a simlar manner: S- 2- bronodr opi onic acid

6- di met H§x~dmmmxﬂwpﬁ@wher&t(é6 OHiNGRY (dégblgromethane dB0Q dnl)sw}leremn {s,

3H), 3.80 X ASD)
(}H) 2-[ N- bi g?’f“ﬁr*e%’""&é (g’t%?’(ﬂﬂ)avgﬁﬂjddéd Grolise er R niNAly h@?@t""i‘ﬁ@%thy(phem

ester. A soinarndremperatuse betew 0y le,slwruwezsaebaﬂhﬂunwmqum phiény |
ester (64. 7P£&§,85ke%% 'Aﬂsngdcm?c%%é &on\é\aétehﬁ@tr@&uw L.le a¥'bfir fla}]d%flgrr' ng,

wher eupon d triethytan ne and bis oxye am ne
(4 x 32.9 n11)5 hourss thenfiltered. The sohd was washed with diethyl ether (200 ml) and the

20 filtrate washed twice with saturated sodium bicarbonate solution (100 ml). The

organic phase was dried over magnesium sulphate, filtered and the solvent removed

under reduced pressure to give the crude product as an oil (79.4 g). To remove any

residual starting phenol, the oil was dissolved in diethyl ether and washed with

sodium hydroxide solution (0.1 M; 3 x 100 mi), then water (4 x 100 ml). The organic
25 phase was dried over magnesium sulphate, filtered and the solvent removed under

reduced pressure to give the title compound as a yellow oil (72.9 g).

'H NMR (CDCl,); § 1.15 (t, 3H), 2.05-2.35 (m, 2H), 2.34 (s, 3H), 3.80 (s, 6H),

4.45 (t,1H), 6.40 (s, 2H).



as aliquots over 48 hours. The reaction m xture was allowed to cool, then
filtered 9 January 2003 12 and the solid was washed w t@\,gl,t“gf@yd)ogat her .
The filtrate was concentrated under reduced pressure to tow volune, then
diluted with water (500 m) and extracted with diethyl ether (3 x 350 m).
t he conbined extracts were washed with water (2 x 350 ml), then extracted
w t h aqueous hydrochloric acid (1 M 3 x 350 m). The conbined 5 acidic
extracts were cooled in ice-water and basified to pH 10 with sodi um

hydr oxi de solhe fodiowi(lthetﬂﬁﬁiaté sompiendseldal h acegrdirgl totFoonutadisvezs prepatedd Wi t h

di et hyl ether 0.m) blact s she W th er (2 x
500 m). The' oagﬂg'ﬁ"i" rﬁ’% NS ln%ge%?aﬁ%g@le%]&gmﬁ ersolml?rﬁcq\svaﬁﬂﬂ? Fommerg iyed and
t he sol vent amﬂabledndndersyntadsjmadae‘,)dmmgmntl'etgxt.ve t he crude product as an
oil (50.5 g). Chromatography of 10 this oil on silica gel and renoval of
any residual starting phenol as descrl bed above afforded the racemic title
conpound @s «:- e te n. ac: B-dimidtiybdr -"!‘4-": S 1 05 (t, 3H), 1.65-1.8
(m 1H, 1.9- O&ﬁ %235( 3H), H, 3.36 (s, 6H),
3.4-3.5 {m M—NMR& 1itd 1.1 H)3HBZ7170%§5 ('GI—§H) 882(03 )‘Qﬁ} {t. Ps6.60¥e i on
ESI (M+H) " lﬁ)e}q ‘Izpq Eol | ow ng conpounds were prepared in a simlar

manner. In so i nst'antes reactl ons vvere carried out in the absence of

sol vent and e (hf-Broros <l oyt-eathy #fee as the reaction

<ol vent nazsnmzﬁgréﬁcf“agwgs“ag LTS3 Lo ST 56, 25, 2

and was gynt {@gized &dit Bad. 2 8-diiethbR¥henvi stg,everal i nst ances cnsde
product m xtures were purifie y chromat ography on al um na rather than

silica gel. RhNMRACESI A%l .88 (b1BEN. 3-80 (3, 3Hy b (qottdx 6.60 1Q58)et)4 syl ved vi a
chiral hplc or enzymatic net hodol ogy) are denoted by absol ute

stereochem stry i.e. Ror S andlor optical rotationi.e. (+) or (-), while

enantionmeric mxtures (<97% 25 ee, prepared fromthe above S-brono phenolic
esters) have1n 15 £l eo hem Sti i neﬁla ihee.Hg3 ere is no (v, (-), (+1-),
R or S prior ¢

| - 2- [ N- b5 ( 2HRMROCDENE T. 1am rma)l lﬁL61y(rd. RHRAISR. (t, 2H§s-3:b1rret BHMQ%QHI~1H) ester

355 65 (m 250 1%'?)3%5(‘45" B4 140 g 7, S M6 (W 2, 715 (1, 1

9 Januarjr . q1#4£)-2-9n p®Ldim h | stgror~| onic acid 2
6- di net hoxyr henvl| es r!

S 1 20 1.48 (d st
o o Ao MR, B8 9 0 T4 ( F3.05-2 38l H0. 243 (5. B (.

2H, 7.1 (t,33948, 6ma4gg|m)f5hqrj(s 21,5558) 1607, 1482, 1304, 1260, 1115 cm'
Positive ion ESI . N b| sl 2 me;)t hc; x%/et hvl ) am no
11Y : Llel. d

roni oni c2@ci 9:4+ g (
'H NMR (CDCL,); § 0.86-1.04 (3H) 1.13-1.26 (2H) 1.87-2.27 (2H), 2.33 (3H), 3.78

(6H), 4.45-4.56 (1H), 6.41 (2H).
1h: 2-bromo-4-methylpentanoic acid. 2.6-dimethoxyphenyl ester.

'H NMR (CDCL,); 5 0.98 (d, 3H), 1.02 (d, 3H), 1.90-2.04 (m, 2H), 2.10-2.17 (m, 1H),
25 3.81 (s, 6H), 4.50 (t, 1H), 6.61 (d, 2H), 6.11 (t, 1H).

1i: 2-bromo-4-methylpentanoic acid. 2.6-dimethoxy-4-methylphenyl ester.

A solution of sodium nitrite (31.55 g) in water (70 ml) was added dropwise to
a sftirred solution of D-leucine (20 g) in 47% aqueous hydrobromic acid (140
30 mi)Ywater (211 ml) at 0 °C. The reaction mixture was allowed to warm to room

temperature and stirred for 20 hours, then diluted with diethyl ether (600 ml). The



"HNWR (CDCh); b 1.5 (d, 3H), 2.35 (s, 3H)) 2.85-3.15 (m 4H)) 3.35 (s)
6H), 3.4-3.55 (m 4H), 3.8 (s, 6H), 3.9 (q. 1 H), 6.4 (s, 92Hhuarp@003

~+1 2-f N-bi s(2-nmet hoxyet h~rl)am no] Q opi onic acid 2~6-di met hoxyphenyl ester
10 "H NWR (CDCI 3); 1.50 (d, 3H), 2.85-3.15 (m 4H), 3.36 (s, 6H), 3.4-3.6
(m 4H), 3.80 (s, 6H, 3.90 (q, 1 H), q06(d 2H), 7.1 (t, 1 H. 3f:

l'+) ~-2-[ N-net t ~yl benzyl am no] ~r o~pi oni c"acid 2 6-di met hoxv-4-neth~d, r henyl
ester Positive ion ESI (MH) ~ 344 3g: 2-fN-nethxl _benzyl am ncz] r~. opionic
acid 2 6-di net hoxy-4- net h~~ hernl%/ ester %E P05|t|v ion BSI (MtH) + 344 3h:
2- f N- et h~r PEPPIGIIAYer W3S PEPYpIeY "9%#‘ 9 V3 gaays SABRT. metbicH MEREAR ester

EOZ' ti Yﬁ I ol ZE&&ed Wréd) sodaﬂﬂ salphaté"‘hte?ed! dhe tHey sdiadnt m@mavaﬂuﬁuarcrea@ééa 2
I met NoxXy-

- met hy~phe e~ stet Positive. ion ES| r
j+1-2-] N rre?rﬁws@rmwsrﬁy -Rremedt-iethyl-prntanols geicipha R, szim gal b&NMﬁ' NVR
(CDCI3) ; (l:ol'gd)tg B, éHgQrg?e%% &Y, 1%1 8@(«401r6)51 QQHO 95 §n5§4)(f4301( H)

3.7-4.0 Positive ion
ESI (M+H§ B Gkalyl(e#yor@lej (&5@ ®l) zvaLst W?élfqmls‘-hm rm@}ub@ﬂ yqauutsora@f the22-

6- di net hoxy, ﬁ%”ﬁ’ﬁf enBRld dE(109y) ERd g@%r'ﬁg g) PR lgﬁlcﬁ&;romet ane 60

2-fN-nethy_ M Nnoj ~r opl oni c 'aci I met'hoxyphen~r
Positive i oml)EShe (rMidﬂ))h r@igtyres was (sficrgd ffoq- 24 bf(lQS mpd Hox welvant \rvmemdl\mdt vric

d. 2.6- 8
(SL i RPN RAG Moo GRIE ik bbint e habeiahd lond 2l MR L o -
| er st et B@Dm;);mom adoBH) HSM (dVBH).' 1.80t207 (18, AN ddiy(t 2008 Aléolﬂﬁbn of N tht
o

est er %Sltﬁs\/g qrcarﬁoégpet?w%gg%gnl ifhgng‘a((w H} in d1 c%nlort?methane (4(5 mi) iwazs h
(+)-2- [I\Z %ﬁ&éﬁ%ﬁ?ﬁbwﬁmrledxsbltmnmgaGMm&hmmmEy?m\sﬁ@xbag rzbgygam no] but
ric aci I e 0~0 er 0S Ve r

AP [ - bi Wethyiamas (154 "g)@/gwﬁ BrRerhng, Gf’ g The e OHH@F MRHHERN  ester

Positive io@r E2d G(blis) andBékas 3fen chromatographed on silica gel, elutlng thh

~~-2-[ N-bi s(2- met hoxy~t hyl ) am entanoic acid 2 6-di hox 4- et hvl 10
E)henyl [est e‘i’"(: hipraeet ﬁ‘ﬁfé t°c#1¥" F“?%/%&WP%“@A?S as“t?scous yellow °"m?£

(]=2-[N-bid, 2rretho ethr& 0] hexanoi c

6- di met hox~) NM%(CH? blp8 Orddr (d. é"s'i dr01 @gshl} |1\98%1ﬁ1(‘?j§l“)( st (s 3H®), 349

~ - L2, ~N-bi q@{)qpxu go] butyric acid 2 6-di net hoxy~hen~l ester
P05|t|ve|on ES ﬁ) i +1-2

o N-bi s~2- gt bsw bRYM h@é@@.@.@dﬂ@t%x&ﬁn&hﬂﬁéﬂ@%&sﬁeﬂ- net hy_( phenyl
ester. 2-Bronbhexanoi c aC| 2, 6-di net hoxy- 4- net hyl phenyl ester {14.5 Q)

and bi s(2- nesiRgxuy@sinié wdtoaes(dbBeibedrior Enamsle hEauestadihg KO B -Valine3tHeour s and
the 20 m xture then allowed to cool to rwg% erature. The m xture was
diluted wi t'i‘f‘eo‘f%'ﬂ?ﬂ}"l" é‘faﬁéﬁbtacwsrﬁrﬁorﬁ?ﬁf d th water and dil ute

hydrochlori¢ acid. The acidic frac d u5| so i rbonate
o ext Pot dd NMECHERL A Tf A SHE SR b abZanian B o8 tveFsodr am
sul phat e, f4hgqaeﬂ4)a@d1q§)q¢gntrat ed under reduced pr essure to give an oil.
Chr onat ography of this oil on silica gel with diethyl 25 ether-petrol eum
ether (2:3 v/v) as the eluent afforded the title conmpound as an oil (8.7 g

. " HNMR (CDC13); 0.94 (t, 3H), 1.31-1.58 (m 4H), 1.65-1.77 (m 1 H
)) 1.841.97Ex@mple ) 2.32 (s, 3H), 2.86-3.08 (m 4H), 3.35 (s, 6H))

3.40-3.54 {mSétﬁrom%ﬁéﬁloﬁfc ack12.6-diméGokphe®ibstef. 39 (s, 2H). Positive ion
ESI (M- e ow ng conpounds 3w 3z and 3aa were prepared in a
manner 2% il ar tA sohien b sT(-hédarerprenienipreid Jy8-8 g) in dry dichloromethane
(590 ml) was stired at room temperature. Oxalyl chloride (73 ml) and
dichloromethane (70 ml) were added, after which gas evolution was observed. After

28 hours the solution was concentrated under reduced pressure and purged with

dichloromethane {2 x 150 mi). Concentration of this solution (600 mmHg, 40 °C)



9 January 2003 15 3w, ~t I i o-mt I t n' i t x netbylphenvlester.
Positive ion ESI (M+H)' 398. 3x: + - - N 2- th xt | - tglJamjaryéoogh I n i
t hoxx-4-nethy hens lei ster. Positive ion ESI (M+H)" 354, (~2-j

- bi s(~2-met hoxyret hyl )am no] -3-nmet hyl butyrric acid. 2

6- di mef hoxv- 4net hyr| phenyl ester. PositiVt ion ESI (M:H)' 384. 3z:
fit)-2-~Nbi s~2-nmet hoxyet yla~am no]-4-nethyl pentanoic acid , 2

6- di met hoxvhenyl ester. Positive ion ES1 (MtH)® 384. 3aa: ~, ~

2- [ N- (2- met hgawpeahymikture- I nE2rbramopropiody! meblbydepant dinliomneethahe 7163 dg meth 10

Xxynhen~r | est er ~+~-2-1N-
~(. 2- met hoxyc%nws‘n\?sé'%ﬁbm&' Qﬁ'gﬁéftgg@é?( 7§é%a %@8@3%@?&27&3 er To a
stirred sol uy qut;D@)3) %—{M@j SHR4mst(Gomyet hyl ) am no] pent anoi ¢ acid 15
hydrochloride (1:1 ) salt i n di net hyl f or mam de é280 m ) was added

triethyl ani ne (7A3sqh1t)on g(fé‘grbrg@owpﬁlamgézhlonde (66 g) and 2,6-dimethoxyphenol
1-(3- di mg{ hy, (%gr&f) npafyqemkae %agtsmoca{d@pqmbgwsn&ﬂwézp{zsl 95 ge A({oang,ﬁ, & was

added. After urt her m nut es 2, 6-di net hoxyphenv
N, N- di met hyldmnyopcy'eu(amem( ligodnrgpluere €60h file waa ragided |df<pn>mge derpinguthe for 3

days. The r r th dichloro
20 met hane ggﬁ‘b%%(@ '?g;é}%’, nes exte?ggtr@&\k%iﬁgcf%l% d‘g ﬁér{ %{1‘?"% \é}i t@ aci d,
dried over seateu(G0Suinp emtiehe friktuer ﬁ!t;bre;htﬂxrdzdgda 3dioaﬁatpademnead)vurw%mdlleduced
ressure to give,t rud d a 0..24 ro hy of
Itohi s oil on ‘Eﬂﬂtﬁ) w&'ﬁ?@? eg'r %h%gatr"gecé aawa fédl A‘g‘%ﬂf ggoa;ﬁ@ 3‘3? Z8 9).
"H NVR (1@DCl ﬁﬁ}ate Wa% wWaskéd wﬁi'{)lateil(%ﬁb rﬁl)(man d%iéii,ovér rﬁggn]esZﬁn élﬁﬁbhé‘te th
1851'95r‘P H, 2.9-3.1 (m é , qr& ,
(t) 1 H, 3. étefe(is Therﬁr})}uﬂeﬂ Gva(sd“"“?ﬂ)tﬁa Liﬂ(tq' re L#r)ed Hﬁ%%sﬁfq \?@leb'fQ Wlt(lM+

342 The f ol |igibAd 16 GVE QLDWForESrSpisHi e BaR E2l6ldimatnskyBhb@l BRANGS.5 Ab;
(+~-21N-bi s(2- metho>9<Xeth ~l, @fﬁﬁ% butyric acid Zﬁh Ifjl{rlmethox Eﬁphseﬁ~ I

ester 30 PosttEmcolqused ESW“'EWPJ)“@&%‘ 000@93 dRigdpten wassyffigiently pure for| - 2- ¢

X I i t ric jse2inl slisefudntesié 'HPNMRtIaM@dh@a Byt E e S.
5a: R-(+y-2- N N- bi sé&(gatr‘ nnet ho‘%[-et hy yam noj but ~rrth aC|ron;ﬂébép@(%m)li

6- di met H&y- |q¢§§lh94m L@g]gepexane-lsopropanoi (9:1) as the eluent showed the
product mixture comprised S-2-bromopropionic acid, 2,6-dimethoxyphenyl ester

(91.3%), R-2-bromopropionic acid, 2.6-dimethoxyphenyl ester (4.8%) and R-2-

chloropropionic acid, 2,6-dimethoxyphenyl ester (3.8%).

'H NMR (CDCI,); § 1.98 (d, 3H), 3.82 (s, 3H), 4.70 (q, 1H), 6.65 (d, 2H), 7.15 (t,1H).
20

The following compound was prepared in a similar manner:

2b: S-2-bromopropionic acid, 2,6-dimethoxy-4-methylphenyl ester.
'H NMR (CDCl,); § 1.96 (d, 3H), 2.34 (s, 3H), 3.80 (s, 6H), 4.68 (q, 1H), 6.42 (s, 2H).

25 Example 3.

3a: (1)-2-[N-bis(2-methoxyethyllaminolbutyric _acid, 2.6-dimethoxy-4-methyipheny!

ester.

A solution of 2-bromobutyric acid, 2,6-dimethoxy-4-methylpheny! ester (64.7
g) in dry toluene (328 ml) was heated to reflux with stirring, whereupon dry
30 triethylamine (4 x 31.2 ml) and bis(2-methoxyethyl)amine (4 x 32.9 ml) were added

as aliquots over 48 hours. The reaction mixture was allowed to cool, then filtered



The racem ¢ 2-[ N-bi s(2- net hoxyet hyl ) am no] butyric acid, 2,6-dinethoxy-4 10

net hyl phenyl ester, described previously, was resolved vi i.Lal
preparative chr omat ography on a Chiracel Q) colum (2 cm%%hg'&]zolggi cel)

usi ng hexane isopropanol -di ethylam ne (95:5:0.1 vlvlv) as the eluent. The
title conpound with R absolute configurapion eluted fcrst; ~]Jo = +43. 3
(c=0.6 in chloroform. 15 The foll owi ng conpounds were prepared in a
simlar manner: 5b: S-~(~-2-[N-bis(2-methoxyethyl ~am no]butyric acid 2

6- di met hoxy - glyd"Bik dolid @A aghel &ith &i@ﬁiyt ether. i1 falPhte(Widtonc3Aated under
R- 2- f N- bi s~2- et hoxyet hyl propioni c acid. 2.6-di nethoxyphenyester. 20

Posi tive i onfeuged (RW%%)"E [)97'&]” gg;“"@ iemdlilyted withewaigk (0PI} Ad-iastsPitpi oni c

acid. 2.6- dld}&hﬁwmﬁamb ). Bk LombiRRs émaslmel@sném wa§e7rQ25< 50
R- 2-[ N- bi ~2- net hoxyet hyl ~am n~pr opi oni c acid 2 di met hoxP/ a met hvl phe~r |l

ester. PositMldhemextiagied wifi-pauegys hydroghloriqacd [‘!\Ma|39< 350 mf). The combined

2-eth h '
Zor (Mt "Rl ARLRYH ol ifice-dratsr dnBiHalRET FDAIY Wil Sl lithdde’© | O

2. 6- di net hoxsnbitien4M; 324 eil). TRegesulting sejutiqrovag BKIF)Cted Bith Blipthyl ether (3 x
2-[ N-bi ~2- 0, exaq ~LRh fer. 30
Bot h enant %@ré“%“géké H}ng‘)v‘?/te]r e p?‘lgcvéé;’%gg V‘gg‘cﬁaghg?\/\gzs%heﬁpﬁ@% %ﬁ S on ESI
(M+H) © 384. phase %an quaeoy ogejogag_@slgxlanqypbatg‘ filigged and the solvent removed under

R-2- ( N-bi g( 2reg§ Iag%%{ tﬂ' tQaOQJBH% E{Jdt)&lrc?%é g(r:)?odIG(Sg 52)@); Em%mé? %hvh éS tPr

(+_)-2-[N-bi am no met ho nyI ester
5 (40 0t vibis oahosssdicagdl arm mﬂwpm&anytraslﬂml s(m@phﬁ_n;ol as de=ribell abave

di sodi um hy %%% tgggpa%gg I Ie(cq)z]p%an is gﬂﬁﬁﬁ wgléjgdydrogen phosphat e

di hydrate (12. per re o justed to 7.0 with 2M
sodi um hydr oK MHRS(@ID:IIU)O&)I 05P@rmﬂhe| 65 ver(nesm-ar a9e2 05 (37 19), 285 @izy) ngy

For 4 days REFBI dterdb s iindinp G ghly S sTgt e { T i 0vBd0then

added and t@wa&m%ﬁggr@ﬂm)om night. The | ayers were separated and the
aqueous i)hase extracted again with nethyl t-butyl ether (1 I). The conbi ned

organi c quors were dried over sodium sul phate, filtered and the sol vent

renoved undernd RAlsW cBﬁ@SﬁhHsewéi% s.leysareuha £ GintlRr pﬁ@ﬂuﬁtm FonNinSthhcds20. 5
g). Chromatography of this oil | um na usi ngaq pet rol eum et her - et hyl|

acetate (7: 3fea¢tws !’S’ea&a“’ffﬁ’eméI'%@‘ﬁtabéP'F??r%fé&"’FH d ipjothespagrionavassusgd oi |

(10.14 g). instead of toluene as the reaction solvent and diisopropylethylamine was used
instead of triethylamine as a base. In some cases the starting amine was not

20 commercially available and was synthesized as described in the text. In several

instances crude product mixtures were purified by chromatography on alumina

rather than silica gel. Racemates are denoted (t), enantiomers (295% ee, resolved

via chiral hplc or enzymatic methodology) are denoted by absolute stereaochemistry

i.e. R or S and/or optical rotation i.e. (+) or (-), while enantiomeric mixtures (<97%

25 ee, prepared from the above S-bromo phenolic esters) have no stereochemistry

assigned, i.e. there is no (+), (-). (+/-), R or S prior to the chemical name (e.g.

example 7i).

3b: (3)-2-[N-bis(2-methoxyethyl}amino]butyric acid, 2,6-dimethoxyphenyl ester.
30 'H NMR (CDCL); & 1.05 (t, 3H), 1.65-2.05 (m, 2H), 2.8-3.15 (m, 4H), 3.3-3.65 (m,
5H), 3.36 (s, 6H), 3.80 (s, 6H), 6.6 (d, 2H), 7.15 (t, 1H).




Positive ion ES1 (MrH)" 356 The follow ng conpound was prepared in a
simlar manner: 6b: R-2-~N-bis~2-methoxyethyl am noapentagojy F‘ &;I,d 2
6- di met hox~ahenyl ester 20 Positive ion ESI (MtH ~ 370 Exanple 7. 7a:
R-(+)-2-[ N-bi s(2-met hoxyret hyl)am no)butyiric acid. 2

6- di net hoxy- 4- net hyl phenvl ester hydrochi®ride~l :1~salt. 25 Hydrogen
chl ori de gas was passed through a sol ution of

2R- [ N- bi s(2met hoxyet hyI )am no] butyric acid, 2,6-dinethoxy-4-nethylphenyl

ester (16.5 @) iMNoGiRidt . . e 221 2154 m%@%@sﬁ%h |
Under ' 23;1;%34 MARGDELY & G20 D GO 1bch(motss s5c0ss
i xt ur 6 vas' A0 Fol T Aoy TP GG Y 0 o Ml BB 1EF 375 fRpr 141 g

7 (t t or 304 160, 1115cm‘h9ds.mm&mesummyt3galt Mp. 114-116 C 'H NWR
(CDon + C5D5N): S 1. 89 (d : , . 3. 55- 3. 65

(m 2H), 3 73960 lothpxyethylamigojpropionic agid. 2.8-digethaxyst-memyiokenyl | 6. 60
5 (d, 2H, 7%“ 1H) . 7g: ~+~-2 [N—rret hyI benzyl am no] propl on| c acid 2
6d|rrethoxy4rreth h~~r| ester drochl oride ( % salt. '"H NWR (CDCl 3
+ C5D5N) s X (VP @mg1§(973lﬂ)32 %I(-E 3, %§5(3s15(3H)1yl 3.30(s{ 6H), 6&4)3551 10

(g) 1 , 4. 8,?44@ é:%]_( y?gécﬁgly,_psﬁll )7 35-7.45 (m) 3H), 7.65-7.75 (m

ZF% 10h7h o]proplonlc aC|d 2

6 - geniid agethyl)aniing 2 eiticynticrly AR cDal 3
CSDIS$t gX{ o0 d 3% ﬁ % é 3{% 2(358(1 2??) é (s, , 4.10 (q+
1H), 4. 28 4 h‘}"'RziQBD lg: s@g 351k 2-85-330 (M. {%1,@ r—gH ?46%61“'75“)(n) 2H) .

[~a] o = +67. 8 go (§.%F; ﬁgo%qnl)cvfet&rm) 2% ((/H).2- (N-net hs | ~ytani no] pr Qpi oni c
acid 2 6-di met hoxyr t yphenvI ester h~ dr ~och|or|de(11)~salt "H
NVR (CDCI3 +3CEHeN-mg gRZy aror. 2 BC¢ s glomethyiphe ]

(m 2H), M3§4£q,1N) 545555(m 2H)625640(m
1 H), 6.45 %Q)e,'(,\%_‘ ?ES)/ AP -~d| etIsyI am no~pr o~ on| c acid 2

6- di et hoxy- dgn2{thmefitylhent : pidimethie ethylphenyl'ebteNVR ( CDGi

+ CSDBN) ;4cb v 924 (0. 3H), 2.35 (s) 3H), 3.15-3.30 2
s %"gﬁii%'[’%'ig t“f Aj §Z4,( 4. 4?(q, 1H)(S%3 450(5 2H) 7K: (m 2.
A Hethe e iy .- om

3. 45-3. 60 (m
(+) - 2~N- et hPhha

hydr ochl or | ?Tf ﬁfﬁ}gehék@* ?nH NVR (SD%~ + CSDSN): b 1.76 (t, 3H),
i d, 2.6-di

2.00-2. 15 (

Positive ion ESI (M+H)* 296

20 3j: (1)-2-[N-methylbenzylamino]butyric acid, 2,6-dimethoxyphenyl ester.
'H NMR (CDC,); § 1.1 (t, 3H), 1.75-2.1 (m, 2H), 2.40 (s, 3H), 3.55 (t, 1H), 3.7-4.0
(m, 2H), 3.83 (s, 6H), 6.65 (d, 2H), 7.1-7.45 (m, 6H). Positive ion ESI (M+H)* 344

3k: (+)-2-[N-bis(2-ethoxyethyllaminolbutyric acid. 2.6-dimethoxyphenv! ester.

Positive ion ESI (M+H)* 384
25  3l: 2-[N-methyiphenethylamino]propionic acid, 2.6-dimethoxyphenyl ester.

Positive ion ESI (M+H)" 344

3m: (1)-2-[N-bis(2-methoxyethyl)aminolbutyric acid. 2.6-diethoxyphenvl ester

Positive ion ESI (M+H)" 384

3n: (1)-2-[N-bis(2-methoxyethyl)aminolbutyric acid, 2.6-di-(1-methyl)ethoxyphenyl ester.
30 Positive ion ES| (M+H)" 412




(s) 3H) 3.8-3.9 (m 9 H, 3.85 {s) 6H), 4.15-4.

6.65 (d, 2H), 7.2 (t, 1H), 7.3-7.45 (m 3H)) 7.6- (m

| +1- 2- [ N- bi si (2_- et ho~et hyl ) am noj butyric acid 2

hydrochl ori de~1:1 ) salt. 9 January 2003 20 "H (CDC13 + CSDSN); S

1.12 (t, 3H), 1.20 (t, 6H), 195210(r28 3.1-3.3 (m 4H), 3.52 (q,

4H), 3.55-3.75 (m 4H), 3.80 (s, 6H) 5 (t 1H), 6.60 (d, 2H), 7.13 (t,

1 H) 7.4 (br;, NH). 7m 2-[~I-nethvl ohenethyl am no] propionic acid, 2

6- di met hoxvahenyl ester 5 ~yrdrochl ori de (1 ? salt "H NWR (CDCIB +
D5N); b 138:7- tHMenYi-(£-Maiex Jeth AZNIN0]RropioRic ACIC ’-‘uu 94> 5H)) 4.35

C5 )
(o, 1 H), 6P6&tn(éi|on@§| M1H2'931Qt 1 H, 7.2-7.35 (m 5H. [a]o = +3.3
(c=0.6 in chl oroforr‘r)_ n: (+)-2~Nbis(2- rret hoxyet hyI am no]j butyrlc aci d.
2 N Al > 4 .

CS

m ZH), 5.2 (br, NH),

35 (
7.7

6- di met h %?Heh/yrq ester
NVR

6-di et hOXQB 214l haviathplla butyric a 2d ] cDCl 3 +
DSN) 1,15 ( )195205(m2H) 3.05-3.30 (m 4H),
7(s) GH%glg% 5‘%5@%% %ﬁﬁ‘ﬂfﬁ“g@ (m 1H) 3.854.1(m 4. 656 (d,
H)) 6. 75 ( bBqg: (dH2IN-(Z- -N=-(2-methoxyc ethyl tyri
j N-bi s(2-nmet hgx~ ret~~~arn| no buyr i

aci d 1 thy ethoxyphe ~l 15
ester yrdro Rﬁ\fﬁe(?fbégls‘ﬂ N); S 1.14 (t, 3H),
1.20-1.35 (Bi: (42H e esnDB53id 306 dimetk H) |
3.5-3.7 (m _4 4. 45-4.60 (m 2H), 57(br NH~)655(d
2H), 7.06 (Post "GHP“%% MZ&' :@%t hyl - (2- met hoxy) et hyr | ani no] propi oni ¢ aci d.
2 6-di met hogyphanpl A6ic( acl, )2mlhethdsdewetﬁ@DC| 3+

CSDSN): S 1.83 (d. 3H)) ). 293 (s, 3H . 3.3-8 45 (m 20, 3.40
(s, QDH) 03, pheqviests °S§'V8'°4'éﬁ'((M t%?z 4. 3& (q,H)l H . 6.43 (g 2H)H? [acdp
= +11. 4 (c30.(6\4 ;

id, 2.6-di
()-2-(N-bi s(2-netho ) am no]butyrlc acid. 2 6-dine oxypheny I
25 ester hym&m%wvg@f(&s'l(xwﬁa%/% 'H NVR (CDCI 3+ CSDSN) b A 94 (t, 3H),
1.55-1.70 (8 . Amidouiri ik 3t defor( M 4H)
3.45 (t, T H), S, ,52 ' t 1 H. 7r:
j+)-2-[N-( 299§¢\‘(9<'9P(E§'l§b“ﬁbl3§t‘hyrl Ji am no- N- ( 2- net hoxycar bonyl et hyl
am no-] hegtyric 30 acid 2 6-di net hoxyphenyrl ester hyrdrochloride (1 ~ 1 J~

sal t 9 January_2003 . . .
dv: (£ {:2-|N bis(2-methoxyethyl)amino]hexanoic acid, 2.6-dimethoxy-4-methylpheny!

ester.

2-Bromohexanoic acid, 2,6-dimethoxy-4-methylphenyl ester (14.5 g) and
bis(2-methoxyethyl)amine (16.4 ml) were heated at 100 °C for 3 hours and the
20 mixture then aliowed to cool to room temperature. The mixture was diluted with
diethyl ether (200 ml) and washed with water and dilute hydrochloric acid. The acidic
fraction was basified using sodium carbonate and extracted with diethyl ether. The
organic phase was dried over sodium sulphate, filtered and concentrated under
reduced pressure to give an oil. Chromatography of this oil on silica gel with diethyl
25 ether-petroleum ether (2:3 v/v) as the eluent afforded the title compound as an oil
(8.7 g). '"H NMR (CDCl,); § 0.94 (t, 3H), 1.31-1.58 (m, 4H), 1.65-1.77 (m, 1H), 1.84-
1.97 (m, 1H), 2.32 (s, 3H), 2.86-3.08 (m, 4H), 3.35 (s, 6H), 3.40-3.54 (m, 4H), 3.63

(t, 1H), 3.76 (s, 6H), 6.39 (s, 2H). Positive ion ESI (M+H)" 398.

30 The following compounds 3w-3z and 3aa were prepared in a manner similar to that

descibed for Example 3v:



21 "H NWMR (CDC13 + CSDSN); b 1.01 (t, 3H), 1.26 {t, 3H), 165180(m 1H),
1.90-2.05 (m 1 H), 2.45-2.55 (m 4H), 2.95-3.20 (m 4H))9§r?fér;(ﬁ® 3l H)
3.67 (s, 3H), 3.80 (s, 6H), 4.15 (q, 2H), 6.59 (d, 2H I—B 7s:
(+)-2-fN-bi s(2-methox_yet hyl )am nol pentanoic acid 2 6-di nmet hoxl yp~~X _
ester 5 hardrochoride ,( 1: i Lsalt. "HI®NWR (CDCI3 + C5D5N); S 1.0 (t, 3H),
1.5-1.65 (m 2H), 1.85-2.0 (m 2H), 3.05-3.3 (m 4H), 3.37 (s, 6H)) 3.5-3.7
(m 4H), 3.80 (s) 6H, 3.9 (t, 1H, 6.6 (d, 2H), 713(t 1H) 7.2 (br,
NH ). 7t: ~83w:2{£Mp-{N-Bi62-methdxyethyt)amind-ametiytpentanoica gl o
6-trinmet hoxy~t~eQyl ester ride (1:1 salt. 'HNIVR(CDCI3+
CSDSN); S 1%@9&@%5&%‘3‘5%"’8 %éé’%&ﬂl%%dgﬂg 05-3 30 (m 4H), 3.37 (s, 6,
3. 55-3. 75 ( Bx: 4)-2-[8-(Z-Fheftsaxy&hi A Jo _ i 2H) ,
7.15 (br, Nmmmmmw@e[mesuwmmoxyet hyl)am noj butyrr| c acid
. eols ]

2 6-di netho~, phe
CSDSN} 5100 1

o A ~. 2 2 ' 1 (d’ 1
H, 3.36 (Sm@h&m@y@f_ea%ntwmonw(wwms@s 6H) 6. 4 (br, NH ), 6.6 (d,
2H) , 7 1 (t, S ) Q 0 h hx reth~~)~ I [ ric
acid 2 6-di - Ye—4.9d t. 'H

NVR (CDCl 3 th@ﬁﬂ&!hspbsmvehanasumm) 33495 2.1 (m 2H) 2. 33 (s, "3H),
75

3 05 3.35 ( . {5 ). :
52(b|r.9aaN 2 : 7.'-, Q-._! 5231 0et

(+) 2- f Maobi MMW&&MMHSIQJH;?MQJ onic acid 2 6-dirrLt hoxyphennl

ester 25 h)rdrochloride~1:1, salt. "H NWR (CDCI 3 + C5D5N); b 1.29 (t, 6H),

1.75 (d, 3H), 3.3-3.45 (m 4H), 3.5-3.6 (m 4H)) 3.65-3.75 (m 2H)) 3.80

(s, 6H), 3. Exataple@m 2H)) 4.4 (g, 1 H), 660(d 2H), 6.8 (br, NH~~), 7.15

(t, 1H). [~o:+66 0 nchlo of or _7x

1-)-2- fl\l—bl?"‘( ‘ U ERYYHEEiPEHER] ester

10 TS L0 gy AR 50,
(m 2H) .1 53. 8@doshlody Y1:3) Sat @40g)(im didethylfotma®ideg(R80 rkl) was. :ﬁﬁie{idugtﬁﬁ) 6 7
Rov- 2 1N e ol Bl ety 0 i, o brabemibof Sy NLRuBhmisinige o 1 s
~Lyr ester -Hgdmchlodde (fi2.921g)was atalet, After a further 30 minutes 2,6-dimethoxyphenol
(7.99 g) and N,N-dimethytaminopyridine (189 mg) were added and stirring continued
for 3 days. The reaction mixture was poured into water, extracted with dichloro-
20 methane and the combined extracts washed with dilute hydrochloric acid, dried over
sodium sulphate, filtered and the solvent removed under reduced pressure to give
the crude product as an oil (10.24 g). Chromatography of this oil on alumina afforded
the racemic title compound as an oil (1.48 g). ‘
'H NMR (CDCl,); § 1.0 (t, 3H), 1.45-1.6 (m, 2H), 1.65-1.75 (m, 1H), 1.85-1.95 (m,
25 1H), 2.9-3.1 (m, 4H), 3.36 (s, 6H), 3.4-3.6 (m, 4H), 3.7 (t, 1H), 3.80 (s, 6H), 6.6 (d,
2H), 7.1 (t, 1H). Positive ion ESI (M+H)* 344

The following compounds were prepared in a similar manner:

4b: (+)-2-[N-bis(2-methoxyethyl)amino]butyric acid, 2.4.6-trimethoxyphenyl ester.
30 Positive ion ESI (M+H)" 386




"H NWR (CDC13 + C5D5N); s 1.67 (d, 3H), 2.33 (s) 3H), 3.15-3.35 {m 4H)
3.37 (s, 6H)) 3.55-3.65 (m 2H), 3.7-3.85 (m 2H), 3.7

(q, 1H), 6.41 (s, 2H), 6.5 (br, NH). (a]p = +9.5 (%‘%‘%Ea'@%b?'
chlorofornm 7z: R-(~~-2-fNbisj2-ethoxyethyt ami no] but~rr|c acid 2

6- di met hoxyr phenyl ester i0 hydrochl ori ge (1:1 )~ salt. "H NWR (CDC13 +
CSDSN); b 1.12 (t, 3H), 1.20 (t, 6H)) 1 95-2.10 (m 2H), 3.1-3.3 (m 4H))
3.52 (q, 4H), 3537(n) 4H) 375(t 1H)) 379(3) 6H) 6.3 (br, NH‘)
6. 60 (d) 2 % : [ | aa:

S-y>-2-, [N )
ester 15 t‘“ﬁiﬂ%&h@lhﬁ'ESQﬂﬂH)) 33@' t. '

NI\/R(CDCI3+C5D5N) b113(t
3H)) 1.20 (t, 6H), 1.95-2.15 (m 2H), 3.1-3.3 (M 4H), 3.52 (q, 4H),
3.6-3.8 (m 4H), 3.79 (s, 6H), 3.90 (t, 1 H, 6.60 (d, 2H), 7.14 (t, 1 H,
7.3 (br, NH). [aJo =-3.0 (c=0.5 in chloroform |ab:
R-(y-2-[ N-bi s(2-nmet hoxyet hy~~am no] butyric acid 2 6-di net hoxyheny) ester 20
hydrochl ®ride (1:1 J~ salt. "H NWVR (CDCI3 + C5D5N); 1.12 (t, 3H),
1.90-2.05 (@;(a,gFﬁe)530325(n) 4H), 3.37 (s, 6H), 3.55-3.70 (m 4H), 3.80
: H) ,

(s, 6H), 3.75 ) 1H). [a]D =
+4. 6 (c= 0533 R0+ )ehiNohis(Z anethoxys 3 3 i - gbhenvt anoi c
acid 2 6-d dgLihox~rphem est er 25 hydrochl ori de {1 1, salt. "H NWR (CDClI 3 +
C505N) ; bl (t) 3H), 1.50-1.65 {m 2H), 1.88-1.98 (m 2H), 3.0 3.25 (m
4H) , 3 37 (s, 6Hhe ®camica 2{Q-bis(-methoxyethgianigolbgic &idg 2@ dimethdyy-45. 85

(br, [N 1%” S?g@&%ﬁmgn Izé'spter qegz dfe’d f exusl aleas regogleg~vla chllgI 9reﬁarat| e

{}-2- x~ret hyl’)yam no I ¢ acl i1 met phenyl~ ester
30 hydr ochldvometosﬂapm%engaaphiracel DJJeaturan 2 2003 253cmHDgivR!) (GO Bdxang- T. 12

(t, 1 8rdel 60 (m
2H)) 3. 37 (S(%Qrgé%ol é%la?m@e %50% \H)év) 2 ﬁ]%_éléen{@g% 1%, %éw&w%qc?@g ("3

1.41 (m 2HYsoldle Banfigtrati@ttinted Tiest; L_]o-+433 (c=0.6 in chioroform).
()-2-(N-bis(2-nmet hoxK~ro~y~,)am no] buty~ric acid 2 6-di net hoxy~phenyl ester
5 hydrochloride (1:1 )~ salt. "H NWVR (CDCOl 3 + Na2C03 in D20); b 7.13 (t, 1
H), 6. 625 ( dThelidliowidg 8dmpsundStere Grepdredtin a Sintihr mand&: (m 4H), 3.35 (s, 6H),
2.86-(m 2H), 2.72 (m 2H), 1.95 (m 1 H), 1.78 (m 5H), 1.08 (t, 3H. 7a~
(+)-2-+4)- fN-bis(2-nmethox~(eth,~ )am nojpentanoic acid 2

6- di met hoxvsist- B avN-bidd2 Rettiryéathyl Retigsibltyds 8] pbididethbigl-4)méaliphenyH NVR

cDCl 3 + C505N) ;b 1. 00 52-1. 65 2H), 1.86.2.06 oH), 2.33
Es 3H) , 3%%@[\93?’32!"‘@8"&%6(“%%“’(5 6H)) 3(?6 3H)77 () 4H), 3(918 (?) 6H) ,

3.95 (t, 1 §):)RH. [ﬂibls('ziéthgi:\k hyl)a&inofprepibhi® h&id 2. sBinmakyBipA%hY @BleR0j ~t  exanoi ¢

acid 2 6 di met hoxy- 4- ne
Positive lOﬂ ES! (M+I-x 370

5d: S-2-[N-bis{2-ethoxyethyl)amino]propionic acid. 2.6-dimethoxyphenyl ester.
Positive ion ESI (M+H)" 370
Se: R-2-[N-bis(2-methoxyethyl)amino]propionic acid, 2.6-dimethoxy-4-methylphenyi
ester. Positive ion ESI (M+H)* 356

25 5f: R-2-[N-bis(2-ethoxyethyl)aminolbutyric acid, 2.6-dimethoxyphenyi ester.

" Positive ion ESI (M+H)* 384

5g: S-2-[N-bis(2-ethoxyethyl)amino]butyric acid, 2.6-dimethoxypheny! ester.
Positive ion ESI (M+H)* 384
5h: 2-[N-bis(2-methoxyethyl)aminojhexanoic acid, 2.6-dimethoxyphenyl ester.

30 Both enantiomers (>35 % ee) were prepared; each showed the positive ion ESI
(M+H)* 384.

5.25 (br, 660(d 2H), 715(tt




15 ~yl ester hydrochloride (1:1 salt. "H NWVR (CDCI3 + C5D5N); S 0.93 (t,
3H), 1.31-1.59 (m 4H), 1.66-1.79 (m 1 H, 1.85 1.97 (m glyaiary2088 (s,
3H), 2.87-3.09 (m 4H), 3.35 (s, 6H), 3.41-3.53 (m 4H), 3.64 (t, 1H), 3.77
(s, 6H), 6.40 (s, 2H). 7ah: 1-2-j N bis(2-nmethoxyet hy~~am nol hexanoic acid 2
6- di met hoxypheny! ester 20 ~~drochloridgy~:1 ) salt. (the synbol ~ is used
to indicate the conpound to be enantionerically pure, but wth unknown
stereochem stry; jai represents the second enantionmer). "H NWVR (CDClI 3); S
0.94 (t, 3H), 1.35-1.60 (m 4H), 1.86-2.02 (m 2H), 3.02-3.24 (m 4H), 3.37
(s, 6H), 3.51-3.66 (m 4H), 3.80 (s, 6H)) 3.83 (t, 1H), 6.60 (d, 2H), 7.11
(t, 1 H. 25E5(#anplet6-2 ~N-bi s~(2_- rret hoxvet hy ~l am no- ~hex~noic acid 2

6- di met hox~ r@% )y 5 eI ‘ _ cu 3 + NazCO~

inDzO: b O LEger’) g6-1. 96

(m 1 H, 2.86-3(H%- (N¥bu8@=i)1¢th3xswlw)amlrﬁlﬁ)ltyn8 é&dB EthihmthdHylbhe@l 6dstei ) 1H),

3.80 7.12 1 200

P72- [N b s 80 hates dgine) mphiphatt e (oo S aberarad ith dRotiam
? cglc Irrg; hox% nydr@gntmmepna@mw 83 gpandryeliaa kiigtiogen @ﬂuosphlatelmhwate L{&ﬁﬂwgs
(s, 3H), 3. o@ Rl fse@ﬁwa@ﬂ?%d éhezeﬁgﬁlz?teeﬁq"’%y% %!\%é?g'('g‘ hmx'd%sg ian60 (m
2H), 3. 66- 3. Parche(ittr eddrased 57i7§319 Lﬁ'hi)s/mg3sdﬁ8 Stgﬂﬁ daﬂlnoléjbig)aﬂéé)a&&ad 2H) .
7ak: ~+)-2-, [ N.~(2-met hoxi| ~et RLrT?dJ;ﬁ qul- - met h~~l centanoic acid 2
6 di met hoxy- Wﬁt'ﬁwure hW'é'ﬁb-Maésf’tﬁred 94 Fati (t%m‘iefag‘é‘?tMethM' Kintyl

(CDA 3); 16 lethldr gﬂl) whi theh Qﬁdédjan@'ﬂ)e nixt@- BttrQa 6\fém|§l|iﬂ Th% € el(SSWEI%H)

2.87 (sy 3H), 2-3. 35 I? e) H{n 6H) , 82-3.87 (m
2H), 4.03-4. sﬁ?a!ﬁﬁe‘t ﬁﬁ:d tfe,qﬂ)je@ @aé%extzqg’ d aga with methyl t -buty! ether (11). The

~?-2- [ N-bi s(griBthd0ss Péﬁ&hlq':uérym Bdd SvoiBbiNmbid fe' @u@reuchné tﬁe%%hhoxy P
~l p~n~ ester hydrochloride f1-1) salt. 'H NWMR ( 6H) ,
2.02-2.11 (nfempved undermduged MSSU@ i9ogive dlap Gmdezwducz @aas f@ls(%qa@ qu)

3.12 (d, 1 "&:hroﬁraﬁ:@r go@h’)ls o@oﬂjatugnu%aluéu'iﬂ é’t@léun?’e%@r—@ﬁvyi S88kate k 536\56)1 (s,
2H). 7am () ~-2-[ N-bi ~2- met hoxyet h~~) am no] - 4- met hyl ~pent anol ¢ aci

6- di net h&xv ?ﬁw@ﬁﬁ@@t@ffofWGé %wafémebf%npﬂéw 149> H NVR (CDC13+ NazZC03 in
DzO ; S 0. 96,:.33,[@;%,((5@3[6@*,_,)*13@1 1.68 (m 1 H, 1.73-1.81 (m 1 H,
1.85-1.96 (m 1 , 97 (m 2H), 3.00-3.07 {m 2H), 3.36 {s, 6H),
3.42 20 3.53 (m 4H) 377(t 1H), 3.79 (s, 6H), 6.60 (d, 2H) 7.11 (t,

1H) . lan: (JThero[l&h X@ésrbreparé\& H'%tstNﬂa?‘rﬂﬂd’r‘nﬁ]:r 4-met hyl pentanoi ¢ acid 2

6-di tnet hoxyphenyl ester ydrochloride QL:1
b: R-2- [N b|s(2-methoxvethvl)ammo]oentanouc acud 2 B- dimethoxyphenyl ester.

20 Positive ion ESI (M+H)* 370

Example 7.
7a: R-(+)-2-[N-bis(2-methoxvethyl}aminolbutyric acid, 2,6-dimethoxy-4-methviphenvl

ester hydrochloride (1:1) salt.
25 Hydrogen chloride gas was passed through a solution of 2R-[N-bis(2-

methoxyethyl)aminolbutyric acid, 2,6-dimethoxy-4-methylphenyl ester (16.5 g) in
diethylether (1756 ml) for 2-3 minutes, after which precipitation of the salt was
deemed complete. The solvent was removed under reduced pressure to give a
gummy solid which was suspended in a mixture of diethyl ether (120 ml) and

30 dichloromethane (20 mi). This mixture was stirred rapidly and cooled using an ice



"H NMR (CDCl 3 + Na2C03 in D20); b 0.97-1.01 (m 6H) 1.5B-1.66 (m 1 H),
1.79-1.92 (m 2H), 2.52 (s, 3H), 2.78-2.85 (m 1 , 2. 9893J€&@a&?0é

3.38 (s, 3H), 3.45-3.58 25 (m 2H), 3.66 (t, 1H), 3 80 (s 8 (d
2H), 7.12 (t, 1H). 9 January % ;~ 25 Exanple 8. HYPNOTI G ACTIVITY The
hypnotic potency of the a_-am no acid phenyl ester derivatives of the

i nventi on was determnmined upon their int¥avenous adnministration in nice. The
dose required to cause 5 a Toss of righting reflex for a m ni num period of
30 seconds in 50%of treated mce after intravenous injection over 10
seconds was bdtht dheiresidtingTwhite goliskthat presipiteted: wes Hiftered mfp aad m@stlers evith) and

IS expresse eriments were carried out as
descri bed |(r¢eH§ H&‘B@Kntgglﬂgﬁﬁm‘%ﬂd\m? d. Chem 1997, 40, 1668- 1681.
The in vivo '"HBBRIGEBCE ar CDNunben3df, 3tHnpo6&2dt (rof 2iH.34n(se AH), M&BBSgi ven

cABAA T oceptBrihgs la SDeEab e A kB G FEEB b roref eroB b0, o
i nhibit [ SH,2HBAR (KBSKiSE): 3416] 1168, W60k 1596) pBTOGhor ot hi onate) binding to
rat whol e brain nenbranes. The concentration of aam no acid phenyl ester

derivative fWgfit’®d 2t&G-B $hleoHM}-of bi ndi ng of [35S] - TBPS was det er ni ned.
These in vitro experinments were carried out as described in detail by 15
Anderson et al., J.Med. Chem 1997) 40) 1668-1681. ICS data for a nunber of
conpounds offhe f:é'owm@nmp@hﬂ@r\eerglmwdwmmmaﬂ magmer. lngowmaawth@(}m 26
;@Eég O' EtRiD lqlagia @g&i&&m@aﬁ%%dﬁ%@%ﬁahe&aﬁpl &' R R RSRETBPS | CS
CHz- OI\/E192217v####14357b####18227cHEtCHZ CHZ OI\/ECHZ CHz
G O MG B ey i
467 wWiH###- 10@steris Ve CH  CH2- Ol\/e<100527f HVe CHZ CHZ OI\/ECHz
CHz- O Me<10Q

G- O o<1 0 BHINERRSR BepNEAIE Th A A 7HTRHS Wit § M S0 e 2z
CHZ- pheny| 59a841mVe e (6. @ip; 8195-Dadven, MQ?Q?JS\/SM%NE@H% 78 (s, 6H), 3.85 (q, 1H),

40 500 G e CH/

CH=CHZ- 1006 ézI\/EI\/EEt t <50437t QVeEt CH2- CHZ
O MeCH2-16HzZ 8

N@f&@a@%@dﬂ'%@fd%éﬁ?ﬁd@éﬁd Wzdiﬂdﬂﬂ P'F"éHZ CHZ
] . ary 2003

rochloride (1:1) sait.

'H NMR (CDCI, + C,D,N); 8 1.13 (t, 3H), 1.95-2.05 (m, 2H), 3.05-3.3 (m, 4H), 3.38

(s, 6H), 3.55-3.75 (m, 4H), 3.80 (s, 6H), 3.85 (t, 1H), 5.65 (br, NH"), 6.6 (d, 2H), 7.14
20 (t, TH).

7d: (+)-2-[N-bis(2-ethoxyethyl)amino]propionic _acid, 2.6-dimethoxyphenyl _ester

hydrochloride (1:1) salt.

'H NMR (CDCl, + C,DN); § 1.21 (t, 6H), 1.71 (d, 3H), 3.2-3.4 (m, 4H), 3.5-3.6 (m,

4H), 3.6-3.75 (m, 2H), 3.80 (s, 6H), 3.8-3.9 (m, 2H), 4.35 (q, 1H), 5.9 (br, NH"), 6.60
25 (d, 2H),7. 15(t 1H). IR(KBrdxsc) 1768, 1606, 1585, 1484, 1454 cm"

ester hydrochloride (1:1) salt.

M.p. 96-97°C; 'H NMR (CDCI, + C,D4N); § 1.67 (d, 3H), 2.33 (s, 3H), 3.15-3.35 (m,

4H), 3.37 (s, 6H), 3.55-3.65 (m, 2H), 3.7-3.85 (m, 2H), 3.77 (s, 6H), 4.25 (q, 1H),
30 641 (s, 2H), 6.7 (br, NH").



R4 OR~-r NO~~R3\ . RRR Formula | 5 Continuation of Table I

Exanpl e' R~R, RsR6TBPS | CS pMHU50 frnolLkg' | adHn- BuCHZ 9 January o}

CHZ- O MeCHz- CHZ- O- MeND<127aeHEt ( CHzZ) 30Me( CHZ) 30MeND277af Men- Pr CHZ- CHz- O MeC

H2- CHZ

O MeND341 agMen- BuGHzZ- CHZ- O- MeCHZ- CHZ- 0- MgND347ahHn=BuCHz- CHz- O- MeCHZ- CHZ- 0-

MeND8j ai Hn- BuCHz- CH2- 0- MeCHz- CHZ- 0- MeND477aj Mei - BuCH2- CHz O MeCHz- CHZ

O MeNDconvul sant 7akMei - Bul\/ECHZ CHz O I\/EN0287aI l\/El - Pr GHz CHz

OI\/ECHZ CHz -4 R Z : acid- - 94-
,lwnnmco ir~i Jiro Y, |

mm . Wa. MMEM&HZJMeachGEt '. R and RZ are each Oi-Pr 4: ND-

not deter m | et opr opi onat e
(G Patont D63 4aRcs HMERTEDREICA Y RO, 3 T 33000 D L4 .
| so- propyl ; Gl-l)BB:SSIB-GBJWDH)JSBIJFSH (sm-zlwt&BO (s,%kﬂ,amzfa(quﬂwlﬁsgﬁ o eBe 7.
An oc amgm %c#g %Bﬁ%1 ster derivative having the general formula | R4 O
. g8 ElFormul a | vvherelnR is (C 3)a|ky|oxy 10 RZ is
(C ~) al kyl, Zde (@) 20N0metrbenbylamo)prbiieny facidR3,6-dmaindkps 2 3
(C _3)al kyI oxXy or ~:al kenyl; R4 is (C ~) al kyI
I ndependent | ~) al kenyl , (Cz9$)al kynyl or aral kyl, each of
whi ch may be iy fut
(C, _3)al kyl oﬁ@ﬁ@‘%‘y* aﬁg %‘jrj(dm §§7_(‘ ﬁj{d}(&aqxéewhc?epef?dgml y
(C ~)aikyt; 4)10 . pHarméu(m eub I6>459(@célpi éfb35e7 4%[r, AH)e7.697,75/nt, BHj.he
excl usi Oﬂ) Of ?? HI) gq{\lhr%ﬁ{\ﬂagr%}angncﬁgﬂog omél dno%%rdﬁ%fﬁg%}-imethvmhenw
ster ochlaoride (1:1) salt.
'H NMR (CDCl; + C;DsN); 3 1.80 (d, 3H), 2.37 (s, 3H), 2.81 (s, 3H), 3.82 (s, 6H),
4.10 (q. 1H), 4.2-4.4 (m, 2H), 6.45 (s, 2H), 7.35-7.45 (m, 3H), 7.65-7.75 (m, 2H).
[a], = +67.8 ° (c=0.8 in chloroform) '
15  7i: 2-[N-methylallylamino]propionic acid. 2.6-dimethoxy-4-methylphenyl ester hydro-
chioride (1:1) salt.
'H NMR (CDCI; + CsD;N); 3 1.88 (d, 3H), 2.36 (s, 3H), 2.89 (s, 3H), 3.75-3.90 (m,
2H), 3.80 (s, 6H), 4.35 (q. 1H), 5.45-5.55 (m, 2H) 6.25-6.40 (m, 1H), 6.45 (s, 2H).

7j: (£)-2-[diethylamina]propionic acid, 2.6-dimethoxy-4-methylpheny! ester hydro-

20 chloride (1:1) salt.

| 'H NMR (CDCl, + C;D,N); § 1.52 (t, 6H), 1.92 (d. 3H), 2.35 (s, 3H), 3.15-3.30 (m,

2H), 3.45-3.60 (m, 2H), 3.78 (s, 6H), 4.45 (q, 1H), 6.40 (s, 2H).
7k: (2)-2-[N-methylbenzylamino]butyric acid, 2,.6-dimethoxyphenyl ester hydro-
chloride (1:1)_salt.

25 'H NMR (CDCI, + CsDgNY); & 1.16 (t, 3H), 2.00-2.15 (m, 1H), 2.20-2.35 (m, 1H), 2.71
(s, 3H), 3.8-3.9 (m, 1H), 3.85 (s, 6H), 4.15-4.35 (m, 2H), 5.2 (br, NH"), 6.65 (d, 2H),
7.2 (t, 1H), 7.3-7.45 (m, 3H), 7.6-7.7 (m, 2H).
71:  (£)-2-[N-bis(2-ethoxyethyl)aming]butyric _acid, 2 6-dimethoxyphenyl _ester
hydrochloride (1:1) salt.




and 2, 6-di net hoxyphenyl 2-(diethy(am no)butyrate. 20 2. The _a-am no acid
phenyl ester derivative of claiml1l, wherein R and RZ are ‘\S,Tit ho>r<)>/' nd R4
is (CZ 3)alkyl. 3. The _a-am no acid phenyl ester derivati ? m 1 or
2, wherein R3 is hydrogen or nethyl; and RS and R6 are mnet hoxyethyl or

et hoxyethyl. 25 4. The _a-am no acid phegyl ester derivative of claiml,
wherein R, and RZ are nethoxy; R3 is hydrogen or nethyl; R is ethyl; and
RS and Rs are net hoxyet hyl . 9 January 2003 29 5. The a-am no aci d phenyl

ester derivagi ' g | a rbon
atomis that Ho %h(%fDl-fzﬁg‘ena g\/?%g{ gHt) hﬁ‘?(g&argr'nhhgbgél@qghgﬁgl st e
derivative H&yj 3L§2t(h,e4tg)eae5|5ai 75 m,mMH)a3.B0 (9ibtHh, 3.8 (teke), BH0qH, M), 7.13 (t,

2, 6-di et hory#ﬁhfg b Mgl et hyl am no) propi onate and 2, 6-di met hoxyphenyl
2-(diethyla § for use in ther apy. 7. A phar rraceutlcal
: it

conposi ti on 7@ 2-pi-me heg ‘ Ahé §F havi ng
the general farnmuja l ? phar naceut ically accept abl e saI t thereof I n
admi xt ur @ m%ﬁ#ﬁé&ﬁ@m | y acceptable auxiliaries. 8. The use of an
oc-amni no acig mhﬁf(tcbc?&t@ DN 1\/@7&11 sHhezvmg 3»4)63 030 @, 4H9! TS g hHlor a

e

pharmaceutical Iy acce tabl 6 salt t reof, for the manufacture o
nmedi cament ég piﬁ@@ (dczébtﬂlﬂ(tt-ym)g Zfr?é(mséHbf an a-anino acid phenyl

ester deriv L formula I, or a pharmaceutically
3a|ll°t t 'e_r of ,' F\ Q,?ﬂﬁ.fn@an

uf acture of a madl carrent havi ng

accept abl e
sedative or 7anal(g : d
di seases, sych as, anxi gte g. pan| c attack) stress) sI eep di sorders,
post nat LY renenstrual tension, and in the alleviation of

s ilv z x; 5 AaA qﬁlr}l@‘%(@@[}sAﬁ\bsw b 1.9 (t,-3M)( YBs A2 6HAIN5-2. 66 TmADNY, 3.6526.30
(m, 4H), 3.37 (s, 6H’) 3g5375(m 4H), 3.8 (m, 1H), 3.854.1 (m, 4H), 6.56 (d, 2H),
6.7 (br, NH"), 7.1 (t, 1H).
70: (+)-2-[N-bis(2-methoxyethyl)amino]butyric acid, 2.6-di-(1-methyl)ethoxyphenyl
15  ester hydrochloride (1:1) salt.
'H NMR (CDCI, + C;D;N); 8 1.14 (t, 3H), 1.20-1.35 (m, 12H), 1.95-2.05 (m, 2H),
3.05-3.30 (m, 4H), 3.37 (s, 6H), 3.5-3.7 (m, 4H), 3.8 (t, 1H), 4.45-4.60 (m, 2H), 5.7
(br, NH*), 6.55 (d, 2H), 7.06 (t, 1H). ’
Tp: 2-[N-methyl-(2-methoxy)ethylamino]propionic _acid, 2.6-dimethoxypheny! ester
20 hydrochloride (1:1) salt.
'H NMR (CDCI, + C;D,N); § 1.83 (d, 3H), 2.35 (s, 3H), 2.93 (s, 3H), 3.3-3.45 (m, 2H),
3.40 (s, 3H), 3.79 (s, 6H), 3.8-4.0 (m, 2H), 4.35 (q, 1H), 6.43 (s, 2H).
[a], = +11.4 ° (c=0.6 in chloroform)

7q: (+)-2-[N-bis(2-methoxycarbonylethyl)aminolbutyric acid, 2.6-dimethoxyphenyl
25 ester hydrochloride (1:1) salt.

'H NMR (CDCl, + C;D,N); & 0.94 (t, 3H), 1.55-1.70 (m, 1H), 1.80-1.85 (m, 1H), 2.45

(t, 4H), 2.85-3.15 (m, 4H), 3.45 (t, 1H), 3.60 (s, 6H), 3.72 (s, 6H), 6.52 (d, 2H), 7.1 (t,

1H).

7r:  (1)-2-[N-{2-ethoxycarbonylethyl}amino-N-{2-methoxycarbonviethyllaminolbutvric

30 acid, 2.6-dimethoxyphenyl ester hydrochloride (1:1) salt.
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4110% 0] o0& () -y! @#! 10%gogo&’ ()- QFIzX6rS1!!, &SI'10% " & () -
F1&SI10% " & () - '1&SI10% " &' () - 22
St MLO% & () -! @10‘V'"&' O)-'@10%" & () -1 O‘}"’?r81| L, ‘S/ 10% & ()-S. 10% & () - &,
F10% & () - 9&210% -z11°&SH10% " & ﬁ& é) &S! 10% " &
~ @', &109 (COse+ O:DsNIDE 123-(t. B ST8 8. 8H)) 3.8: ?&25 m%H)&e@s 6 8n,
110% & () é é‘{@ % Ve ) 9 ok ()-SY
0505 7 M3 B s S 0 L e 59
"110%&' () - @bit, () ,(7).20 (CEH)ORE € J4- STUBOF i( chipdbfatfny @ I, " @®0s10% ()- @ 109&’ ()
- & /R’ 0 * 1009 0 | 1 0 | 0 !
15‘ 10% () + 0(+§§2 i?\l bgs%zmoet/ oy_&)etbggan%n/o D c)monicbcam ]ﬁodlgetb%Lyﬁfmlgoh@ﬂ& ()- 10
5 er loride (1:1) salt. ‘

'H NMR (CDCI, + C,DN); & 1.67 (d, 3H), 2.33 (s, 3H), 3.15-3.35 (m, 4H), 3.37 (s,

6H), 3.55-3.65 (m, 2H), 3.7-3.85 (m, 2H), 3.78 (s, 6H), 4.25 (q, 1H), 6.41 (s, 2H), 6.5

(br, NH"). o], = +9.5 2 (c=0.3 in chioroform)

7z: R-(+)-2-[N-bis(2-ethoxyethyl)amino]butyric acid. 2,6-dimethoxyphenyl ester

10 drochloride (1: It.

'H NMR (CDCI; + C;D;N); 8 1.12 (t, 3H), 1.20 (t, 6H), 1.95-2.10 (m, 2H), 3.1-3.3 (m,

4H), 3.52 (q, 4H), 3.5-3.7 (m, 4H), 3.75 (t, 1H), 3.79 (s, 6H), 6.3 (br, NH*) 6.60 (d,

2H), 7.13 (¢, 1H). [ad, = +5.2 2 (c=0.5 in chioroform)

7aa: S-(-)-2-[N-bis(2-ethoxyethyl)aminolbutyric _acid, 2,6-dimethoxyphenyl ester

15  hydrochioride (1:1) salt.

'H NMR (CDCI, + C;D,N); & 1.13 (t, 3H), 1.20 (t, 6H), 1.95-2.15 (m, 2H), 3.1-3.3 (m,

4H), 3.52 (g, 4H), 3.6-3.8 (m, 4H), 3.79 (s, 6H), 3.90 (t, 1H), 6.60 (d, 2H), 7.14 (t,

1H), 7.3 (br, NH*). [, = -3.0 2 (¢=0.5 in chioroform)

7ab: R-(+)-2-[N-bis{2-methoxyethyl)amino}butyric acid, 2.6-dimethoxyphenyl ester
20  hydrochloride (1:1) salt.

'H NMR (CDCl, + C,D4N); & 1.12 (t, 3H), 1.90-2.05 (m, 2H), 3.0-3.25 (m, 4H), 3.37

(s. 6H), 3.55-3.70 (m, 4H), 3.80 (s, 6H), 3.75 (t, 1H), 5.25 (br, NH"}, 6.60 (d, 2H),

7.15 (t, 1H). [o)p = +4.6 ° (¢=0.5 in chloroform)

7ac: R-2-[N-bis(2-methoxyethyl)aminojpentanoic acid, 2.6-dimethoxyphenyl ester
25 hydrochloride {(1:1) salt.

'H NMR (CDCI, + C,D;N); 8 1.00 (t, 3H), 1.50-1.65 (m, 2H), 1.88-1.98 (m, 2H), 3.0-

3.25 (m, 4H), 3.37 (s, 6H), 3.55-3.70 (m, 4H), 3.80 (s, 6H), 3.88 (t, 1H), 5.85 (br,

NH*), 6.60 (d, 2H), 7.15 (t, 1H).

7ad: (+)-2-[N-bis(2-methoxyethyl)aminolhexanoic acid, 2.6-dimethoxyphenyl ester
30 hydrochloride (1:1) salt.
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"10% & () - F- ! 0%&:! " AL OYE ) 101, N9O
Took (31 Font MygEoRIST FER0TR, Qar@; 201 ad 0. HHOIE0 b9, o1 3.6 2l

10%& ()1 | 198BI(F) 2H). FADGESH), T2 00&2l) 310%en.(3H), 193 PBIABABHn, 2H)

;:3} 843#! L0%! {),; S10% s 3h97& ()~ 109% ()-s! 109 () - 10%& () - #5255! 61 667
1- 109 () - *L 10%
-8<8>8,\/(8LV7 w : FHoXYPLODYa
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1, MLO%H& ()-! ! 109%4H8 () - gL0%& () -, y10%& ()- 10%4& ()-10%4& ()-:C " ;|
L $<}A2UV7 LHEDRMR (CDG3 10804 n-D,0): 8 7.13 (t, TH), 6.62 (d, 2H), 3.81 (s, 6H), 3.52 (,

109! () -1 3! JQUEHR () ! 1994 2 88 QU 8h4) 2. Y S YR ARU Yy H F9 1 O -
5H), 1.08 (t, 3H).
7af:  (+)-2-[N-bis(2-methoxyethyl)amino]pentancic _acid, _2.6-dimethoxy-4-methyi-

) 10 enyl ester rochloride (1: it

- [7*8+8, 8
ter

"H NMR (CDCI, + C;DsN); 8 1.00 (¢, 3H), 1.52-1.65 (m, 2H), 1.86-2.06 (m, 2H), 2.33
(s. 3H), 3.11-3.34 (m, 4H), 3.37 (s, 6H), 3.56-3.77 (m, 4H), 3.78 (s, 6H), 3.95 (t, 1H),

6.41 (s, 2H).
7Tag: ()-2-[N-bis(2-methoxyet i ic acid, 2.6-dimethoxy-4-methyl-
15 ter hydrochioride (1:1) salt.

'H NMR (CDCI, + C;D;N); 8 0.93 (t, 3H), 1.31-1.59 (m, 4H), 1.66-1.79 (m, 1H), 1.85-
1.97 (m, 1H), 2.33 (s, 3H), 2.87-3.09 (m, 4H), 3.35 (s, 6H), 3.41-3.53 (m, 4H), 3.64
(t, 1H), 3.77 (s, 6H), 6.40 (s, 2H).
7ah: E-2-[N-bis(2-methoxyethyl)aminolhexanoic acid, 2,6-dimethoxyphenyl ester
' 20 hydrochloride (1:1) salt. (the symbol £ is used to indicate the compound to be
enantiomerically pure, but with unknown stereochemistry; 7ai represents the second
enantiomer). 'H NMR (CDCL;); §.0.94 (t, 3H), 1.35-1.60 (m, 4H), 1.86-2.02 (m, 2H),
3.02-3.24 (m, 4H), 3.37 (s, 6H), 3.51-3.66 (m, 4H), 3.80 (s, 6H), 3.83 (t, 1H), 6.60 (d,
2H), 7.11 (t, 1H).

25 Tai: E-2-[N-bis(2-methoxyethyl)aminolhexanoic acid, 2.6-dimethoxvphenyl ester
drochloride (1:1) salt.

" NMR (CDCI, + Na,CO, in D,0); 8 0.94 (t, 3H), 1.33-1.57 (m, 4H), 1.64-1.78 (m,
1H), 1.86-1.96 (m, 1H), 2.86-3.09 (m, 4H), 3.36 (s. 6H), 3.40-3.53 (m, 4H), 3.64 (t,
1H), 3.80 (s, 6H), 6.60 (d, 2H), 7.12 (t, 1H).
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1f /! 10% &' ()H-MM%&D(I);).quw@a((m 6H), 1.82-1.88 (m, 2H), 1.90-1.98 (m, 1H), 2.33 (s,

(0% & () ISR LD GO S b 2 S NDIENEMENMD AL i Vg8 1) 10

1f y109&' 6) - ShO2AR), B)7-7! (8 BH)) B5H884.03 (.OBER: §40 (s, 283K’ () - f 109%&' () - QQRSSTTz[ <bC
1Y9d0%& ()-S# 109& ()-S "10%& ()-!1 1109k ()-f!N
F109%&' ()-f! ﬂkowmmmmwN-methvlammol-4-methvloentanoac acid, 2.6-

11 D1! 109 ()5 @ 0% _
@ (109%&' () - IOV 00& ()- "10%& ()- 10 10

10@610%& ()HJN,J,,Q‘Vé‘D& 5.4 %é‘Y%} 6@% 3H), 1.88-2.08 (m, 3H), 2.35 (s, 3H), 2.87
(s, 3H), 3.22-3.35 (m, 2H), 3.39 (s, 3H), 3.78 (s, 6H), 3.82-3.87 (m, 2H), 4.03-4.10
10 (m, 1H), 6.43 (s, 2H).

7al: (£)}-2-[N-bis(2-methoxyethyl)aminol-3-methylbutyric  acid, 2.6-dimethoxv-4-

ster hydrochloride (1:1 it.

"H NMR (CDCL,); 8 1.04-1.06 (m, 6H), 2.02-2.11 (m, 1H), 2.33 (s, 3H), 2.82-2.89 (m,
2H), 2.96-3.03 (m, 2H), 3.12 (d, 1H), 3.35 (s, 6H), 3.41-3.51 (m, 4H), 3.7 (s, 6H),
15 6.41 (s, 2H).

7am: (+)-2-{N-bis(2-methoxyethyl}amino]-4-methylpentanoic _acid, 2.6-dimethoxy-

phenvylester hydrochloride (1:1) salf.

"H NMR (CDCI, + Na,CO, in D,0); § 0.96-1.00 (m, 6H), 1.61-1.68 (m, 1H), 1.73-1.81

(m, 1H), 1.85-1.96 (m, 1H), 2.90-2.97 (m, 2H), 3.00-3.07 (m, 2H), 3.36 (s, 6H), 3.42-
20  3.53 (m, 4H), 3.77 (t, 1H), 3.79 (s, 6H), 6.60 (d, 2H), 7.11 (t, 1H).

7an: (+)-2-[N-(2-methoxyethyl)-N-methylamino]-4-methyipentanoic  acid, 2.6-di-

ethoxyphenylester hydrochloride (1:1) salt.
H NMR (CDCI, + Na,CO, in D,0); § 0.97-1.01 (m, 6H), 1.58-1.66 (m, 1H), 1.79-1.92
(m, 2H), 2.52 (s, 3H), 2.78-2.85 (m, 1H), 2.98-3.04 (m, 1H), 3.38 (s, 3H), 3.45-3.58
25 (m, 2H), 3.66 (t, 1H), 3.80 (s, 6H), 6.60 (d, 2H), 7.12 (t, 1H).
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"10% o' 0&' () 10% / I 109448, 10koko
SO 0 o () b Rark S b PP B o PR b S8 g ok
p>pWU60P1l5  aloss of nghtlng reflex for a minimum period of 30 seconds in 50% of treated mice after

0 -11100 I11 1009 I B 1 100 9 sl 1100
RIS ST R o i i R
E é&;ﬂfg %(_3& @WZ o&% Oi}ﬁié%%fbﬁd g&o aﬁ@é&b&% ﬁ?ocﬂ " 1These in vivo experiments were fgg}ﬁg‘
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"10% & ()- 1Qfo HD,, data for a number of compounds of the invention are g:ven in Table i.
10HuvJIvv: wwaBmN YRLOYA 0% & () - - 10% & () - Y109 & () - | #Y!

@o0% & ()1910% & (waxﬂ;@emmﬂ(wmq@ﬁbf& thy m\@aﬂ)@r&a()é/l@pow&p@s MeE0%

& () - $510% 0 Btﬂé bility ¢ hbt 359 35 3
10: &610% & (3& 4%&5 leéO/o qg\g S 6&3' 10%) p" il a)” % (n fot ]?BPS ([**S}-tert-butyl

10% & () - - MLO¥yéslophodphpfoti¢ngi¢ ntHnding to rat whole bram membranes The concentration of a-
amino acid phenyl ester derivative required to inhibit 50% of binding of [**S}-TBPS was
determined. These in vitro experiments were cérried out as described in detail by

15 Anderson et al., J.Med.Chem. 1997, 40, 1668-1681. IC4, data for a number of compounds

of the invention are given in Table I.
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109 () - Sl -1t F4" 109%HH& () - 2! t F4" 109%4H& () -z $pdESH= 10@5/ 109&' () -

& 110%& ()- @' 109%&' ()- @' 109&' ()- &YA0%& ()- SL$10%& () - GabcdsvobC

10@10%& ()- yl09B& ()-F"109%%& Ry- 1@ 10110, 4109& ()- @/ 10%& ()- 94YaBbC

10@0%6¢&’ () - &@L0Y%BS& () - @310%3&' () % & @109%6&' ()-!

1 109658&' () -f N>"?bC 10@ 10%&' (

“1"109%658& ()-y!' @!"10% ) - )&'() 5y§¢oo/r.'58?() Rs
Rz
Formula |
Example' R, R, R R, TBPS HDS0
ICsy M umol kg

7a Me® Et CH,-CH,-O-Me CH,-CH,-O-Me 22 21
v # # # # 14 35
7b # # # 18 22
7c H Et CH,-CH,-O-Me CH,-CH,-O-Me 10 19
7t H £t CH,-CH,-O-Et CH,-CH,-O-Et NOD* 29
7z # # # # 18 19
Taa # # # # 11 22
7s H n-Pr CH,-CH,-O-Me CH,-CH,-O-Me 4.2 12
7d H Me CH,-CH,-O-Et CH,-CH,-O-Et <100 68
7x # # # # <100 46
Tw it # # # ~100 35
Te Me Me CH,-CH,-O-Me CH,-CH,-O-Me <100 52
7f H Me CH,-CH,-O-Me CH,-CH,-O-Me <100 55
Ty Me Me CH,-CH,-O-Me CH,-CH,-O-Me <100 18
79 Me Me Me benzyl 22 45
Th # # # # 27 56
Tk H Et Me benzyl 13 40
m H Me Me CH,-CH,-phenyl 59 38
p Me Me Me CH,-CH,-O-Me ~100 72
7 Me Me Me CH,-CH=CH, ~100 60
7j Me Me Et €t <50 43
7t OMe Et CH,~-CH,-O-Me CH,-CH,-O-Me 14 21
n? H Et CH,-CH,-O-Me CH,-CH,-O-Me 20 27
Tu H i-Pr CH,-CH,-O-Me CH,-CH,-O-Me 100 27
70* H Et CH,-CH,-O-Me CH,-CH,-O-Me <100 64
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10\ 95- 10% & () - V~}A?bC 1010%& () - L0%V&' () - YLO%E ()-19 | 10%& ()-!9

| 10%WE! () - 10%VE' () - W"dEDC 10y&10%VE: () -, L10%VE ()-

109%VE () - L0%VE' () - SLO%E' () - SLO%E () - c+dEbC

10410008 () - | 1#109VE! () - 2/ TOWME' ()gr,F. 10BMEi( ) - 10 () -* LOWVE! () - +| JKL[ ~*b
C 10s10%& ()-y109%& ()- zf 10%& ()-"f X0%&/() - LOM

7

Rs—N 0 Rz
\ -
Re
Rz
Formula |
5 Continuation of Table |
) Example' R, R, Ry Rs 8PS HDS0
ICsy uM  pmolkg'
7ad H n-Bu CH,-CH,-O-Me CH,-CH,-O-Me ND <12
7Tae H Et (CH,),OMe {CH,);0Me ND 27
Taf Me n-Pr CH,-CH,-O-Me CH,-CH,-O-Me ND 34
Tag Me n-Bu CH,-CH,-O-Me CH,-CH,-O-Me ND 34
7ah H n-Bu CH,-CH,-O-Me CH,-CH,-O-Me ND 8
7ai H n-Bu CH,-CH,-O-Me CH,-CH,-O-Me ND 47
7aj Me i-Bu CH,-CH,-0O-Me CH,-CH,-O-Me ND convulsant
7ak Me i-Bu Me CH,-CH;-O-Me ND 28
7al Me i-Pr CH,-CH,-O-Me CH,-CH,-O-Me ND 44
Reference* 766 139

' R, and R, are each OMe if not otherwise indicated,;

% R, and R, are each OEt;
® R, and R, are each O-i-Pr

* N.D - not determined

10 *: Reference: 2,6-dimethoxyphenyl 2-morpholinopropionate (GB Patent 1,160,468)

5. Me= methyl; Et= ethyl; n-Pr= n-propyl; i-Pr= iso-propyl; n-Bu= n-butyl; i-Bu= iso-butyl
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0-" R, is (C,¢)alkyl;

R and R, are independently (C,)alkyl, (C,g)alkenyl, (C,4)alkynyl or aralkyl, each

of which may be optionally substituted with (C, ;)alkyloxy, (C, ;)alkyloxycarbonyl,

15 cyano or NR,R;;

R, and R, are independently (C, ¢)alkyl; or a pharmaceutically acceptable salt

thereof, with the exclusion of 2,6-dimethoxyphenyl 2-(diethylamino)propionate

and 2,6-dimethoxyphenyl 2-(diethylamino)butyrate.

20 2. The g-amino acid phenyl ester derivative of claim 1, wherein R, and R, are

- methoxy; and R, is (C,;)alkyl.

3. The g-amino acid phenyl ester derivative of claim 1 or 2, wherein R; is hydrogen
or methyl; and R; and R; are methoxyethyl or ethoxyethyl.
25
4. The g-amino acid phenyl ester derivative of claim 1, wherein R, and R, are

methoxy; R; is hydrogen or methyl; R, is ethyl; and R; and R, are methoxyethy!.
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