
;,-./e3eWPPQ\SSj`W6WTW~9 January 2003  a-AMINO ACID PHENYL ESTER
DERIVATIVES The invention relates to a-amino acid phenyl ester derivatives,
to pharmaceutical ' S compositions containing the same, as well as to the
use of these a-amino acid phenyl ester derivatives as hypnotics for the
induction and maintenance of general anaesthesia. It has been reported (G.
Brancaccio and A. Larizza, II Farmaco 1964, 19, 986-'! 002) 10 that a-amino
acid phenyl ester derivatives, wherein the amino group is either
dialkylated or is part of an heterocyclic system (GB 1,102,011:
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-imethoxyphenyl 215 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 I R4 0 R1 R5_N 0 ~ ~ R3 Rs R2
Formula I 25 wherein R, is (C,.3)alkyloxy; Rz is (C,.3)alkyl,
(C,_,)alkyloxy or (C2_3)alkenyl;    9 January 2003 2  R3 is hydrogen)
(C,a)alkyl) (C,_~)alkyloxy or (C2_3)alkenyl; R4 is (C,~)alkyl; R5 and R6
are independently (C1-6)alkyl, (C2.3)alkenyl, (CZ.~)alkynyl or aralkyl,
each of which may be optionally substituted with (C1_3)alkyloxy,
(C,3)alkyloxycarbonyl, cyano 



5 or NR7R8 ' R, and RB are independently (C1-6)alkyl; or a pharmaceutically
acceptable salt thereof, with the exclusion of 2,6dimethoxyphenyl
2-(diethylamino)propionate and 2,6-dimethoxyphenyt 2(diethylamino)butyrate.
10 Since 2,6-dimethoxyphenyl 2-(diethylamino)propionate and
2,6-dimethoxyphenyl 2(diethylamino)butyrate have been described as local
anaesthetics by G. Brancaccio and A Larizza (vide supra), no protection is
sought for these compounds per se. 15 The a-amino acid phenyl ester
derivatives of formula I, having a dialkylated amino group) were
surprisingly found to be potent intravenous hypnotics with quick onset, and
a short duration of action with rapid, smooth recovery. The term
(C,.~)alkyl, as used in the definition of formula I, means a branched or 20
unbranched alkyl group having 1-6 carbon atoms, like hexyl, pentyl,
isobutyl) tertiary butyl) propyl, isopropyl, ethyl and methyl. The term
(C1_3)alkyl means an alkyl group having 1-3 carbon atoms) like n-propyl,
isopropyl, ethyl and methyl. In the term (C1_3)alkyloxy as used in formula
I, (C1_3)alkyl has the meaning as 25 previously given) preferably methyl.
The term (C2-6)alkenyl means a branched or unbranched alkenyl group having
2-6 carbon atoms, like for example hexenyl, pentenyl) butenyl,
1,3-butadienyl, 1-methylpropen-2-yl, propen-2-yl (allyl), propen-1-yl or
ethenyl (vinyl). Alkenyl groups having at least 3 carbon atoms may be in
the E- or Z-form) or a mixture thereof. 30 The term (C2_3)alkenyl means an
alkenyl group having 2 or 3 carbon atoms, like propen-2-yl, propen-1-yl or
ethenyl (vinyl).   9 January 2003 3 The term (C2-6)alkynyl means a branched
or unbranched alkynyl group having 2-6 carbon atoms, like hexynyl)
pentynyl) butynyl) propyn-2-yl or ethynyl. The term aralkyl means an
aryf(C,a)atkyl group, wherein alkyl means a bivalent carbon radical having
1-3 carbon atoms, such as methylene) ethan-1,2-diyl, propan5 1,3-diyl)
ethylidene or propylidene) and wherein aryl means a C6_,2 aromatic group
and includes one or two C6 aromatic rings, like for example phenyl)
naphthyl or biphenyl. Preferred a-amino acid phenyl ester derivatives of
the invention correspond to 10 compounds having formula I wherein R, and R2
are methoxy; and R, is (CZa)alkyl, like ethyl, propyl or isopropyl, and
wherein R3, R5 and R6 have the previously given meanings. Further preferred
are compounds of formula 1 wherein R, and R2 are methoxy, R3 is hydrogen or
(C1-3)alkyl, R4 is (C23)alkyl and wherein RS and R6 are independently 15
(C1-6)alkyl or aralkyl, each of which may be optionally substituted with
(C,_3)alkyloxy. More preferred are the compounds wherein R, and R2 are
methoxy, R3 is hydrogen or methyl, R, is (C2_3)alkyl, and R5 and R6 are
independently methoxyethyl or ethoxyethyl. Especially preferred a-amino
acid phenyl ester derivatives of the invention 20 correspond to formula I
wherein R, and R2 are methoxy; R3 is hydrogen or methyl; R4 is ethyl; and
R5 and R6 are methoxyethyl. The compounds of formula I and their salts
contain at least one centre of chirality, i.e. at the a-carbon atom, and
exist therefore as stereoisomers, including 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 t 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 mixtures of
such enantiomers in any proportions including 30 the racemic mixtures
containing substantially equal amounts or the two enantiomers. 



9 January 2003 4 Preferred are the a-amino acid phenyl ester derivatives of
formula 1 wherein the configuration at the a-carbon atom is that of the
R-enantiomer. Particular preferred compounds according to the invention,
which have found to be 5 useful as hypnotics for intravenous anaesthesia)
are: R-2-(N-bis(2-methoxyethyl)amino]butyric acid
2,6-dimethoxy-4-methylphenyl ester; R-2-[N-bis(2-methoxyethyl)amino]butyric
acid) 2,6-dimethoxyphenyl ester; and pharmaceutically acceptable salts
thereof. 10 y-Aminobutyric acid (GABA) is the major inhibitory
neurotransmitter within the central nervous system and it is probable that
compounds potentiating the effects of GAGA at GABAA receptors will induce
anaesthesia (S. A. Zimmerman) M. V. Jones and N. L. Harrison, J. Pharmacol.
Exp. Therap. 1994, 270, 987-991; N. P. Franks and W. R. Lieb, Nature 1994,
f~7, 607-614). Indeed there is compelling evidence 15 that many hypnotics
exert their biological activity via modulation of GABAA receptors)
including steroids) barbiturates, benzodiazepines and propofol (D. L.
Tanelian, P. Kosek, I. Mody and M. B. Maclver, Anesthesiology 1993, 78,
757-776). The compounds of the present invention have been shown to
allosterically modulate GABAA receptors by inhibiting the specific binding
of the radioligand [a5S]-tett-butyl 20 bicyclophosphorothionate to rat
whole brain membranes. The in vitro results presented in Table 1
demonstrate modulation of GABAergic function by the compounds of the
present invention and suggest this mechanism mediates or enhances their
hypnotic activity. In addition to their general anaesthetic activity, the
compounds of the 25 invention can be used as sedative and analgesic drugs
and in the treatment of GABA related diseases, such as anxiety (e.g. panic
attack), stress, sleep disorders, post natal depression, and premenstrual
tension, and in the alleviation of seizure. The invention also relates to
pharmaceutical compositions comprising an a-amino 30 acid phenyl ester
derivative having the general formula I or a pharmaceutically acceptable
salt thereof.   9 January 2003 5 The compounds of the invention may be
prepared by condensation of an appropriately R,.RZ,Rj substituted phenol,
wherein R,) RZ and R3 have the previously given meanings, with an acid
halogenide according to the formula Hal,-CHR4 CO 



5 Hale, wherein R4 has the meaning as previously defined and Hal, and HaIZ
are independently iodo, bromo or chloro) preferably bromo, after which the
resulting intermediate ester derivative of formula II 0 R~ Hal~ 0 ~ ~ R3
Formula II R2 is reacted with an amine according to the formula RSRsNH,
wherein RS and Rs have 10 the meanings as previously defined, optionally
followed by conversion into a phattnaceutically acceptable salt. The acid
halogenide according to the formula Hat,-CHR4-CO-Hale may be prepared from
the a-halogeno acid Hal,-CHR4-COOH by treatment with an inorganic acid 15
halide, such as thionyl chloride, or an organic acid halide, such as axalyl
chloride. The intermediate a-ha(ogeno 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) NHZ-CR4-COOH with sodium nitrite in aqueous
hydrobromic acid. 20 Aftematively the intermediate ester derivative of
formula I1 may be prepared by condensation of an appropriately R,,RZ,R3
substituted phenol, wherein R,, RZ and R~ have the previously given
meanings, with an acid according to the formula Hal,CHR4 COZH) 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),
dicyclohexylcarbodiimidelN-hydroxybenzotriazole and the like.   9 January
2003 6 The compounds of the invention may also be prepared by condensation
of an appropriately R,,RZ,R~-substituted phenol, wherein R" R2 and R~ have
the previously given meanings, with an a-amino acid derivative according to
the formula RSRsN 5 CHR4 C02H, wherein R4, RS and Rs have the previously
given meanings, with the use of a condensation agent, such as those
mentioned above. The a-amino acid phenyl ester derivatives of Formula 1
contain at least one chiral carton atom, i.e. the a-carbon atom. The
compounds can therefore be obtained as 10 pure stereoisomers, or as a
mixture of stereoisomers. Methods for asymmetric synthesis whereby the pure
stereoisomers are obtained are well known in ttie art, e.g. synthesis with
chiral induction, enantioselective enzymatic ester hydrolysis, separation
of stereoisomers or enantiomers using chromatography on chiral media. Such
methods are for example described in Chirality in Industry (edited by A. N.
15 _ Collins, G. N. Sheldrake and J. Crosby, 1992; John Wileyj.
Pharmaceutically acceptable salts may be obtained by treating the free base
of the compounds according to formula I with a mineral acid such as
hydrochloric acid, hydrobromic acid, phosphoric acid, and sulphuric acid)
or with an organic acid such 20 as for example ascorbic acid, citric acid,
tartaric acid, lactic acid) malefic 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 I) 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.
9 January re' 7 



For oral administration, the active ingredient may be presented as discrete
units) such as tablets, capsules, powders, granulates, solutions,
suspensions, and the like. For parenteral administration, the
pharmaceutical composition of the invention may be presented in unit-dose
or multi-dose containers, e.g. injection liquids in ' 5 predetermined
amounts) for example in sealed vials and ampoules, and may also be stored
in a freeze dried (lyophilized} condition requiring only the addition of
sterile liquid carrier, e.g. water, prior to use. Mixed with such
pharmaceutically acceptable auxiliaries, e.g. as described in the standard
reference, Gennaro et al.) Remington's Pharmaceutical Sciences) (18th 10
ed., Mack Publishing Company, 1990, see especially Part 8: Pharmaceutical
Preparations and Their Manufacture), the active agent may be compressed
into solid dosage units, such as pills, tablets, or be processed into
capsules or suppositories. By means of pharmaceutically acceptable liquids
the active agent can be applied as a fluid composition, e.g. as an
injection preparation, in the form of a 15 solution, suspension, emulsion,
or as a spray) e.g. a nasal spray. For making solid dosage units) the use
of conventional.additives such as fillers, colorants, polymeric binders and
the like is contemplated. In general any pharmaceutically 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 andlor wetting
agents, such as propylene glycol or butylene glycol. 25 The invention
further includes a pharmaceutical composition, as hereinbefore described,
in combination with packaging material suitable for said composition, 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.   9 January
2003 8 The invention is illustrated by the following examples. 5 General.
Analysis of Con o,~R unds.: The mass spectra of compounds of Formula I and
their salts by electron spray ionisation (ESI) afford a parent ion that
corresponds to the mass of the free base. While either the compound of
Formula I or its salt may have 



been analysed by this method, the result is indicated below for the
compound (and 10 not the salt) in the following examples. Example 1. 1a:
(1-2-bromobuyric acid. 2.fi-dimethoxy-4-methy~henyl ester. 2-Bromobutyryi
bromide (31.1 ml) was adiied to a stirred solution of 2,615
dimethoxy-4.-methylphenol (45 g) in dry dichloromethane {500 m1), whereupon
triethylamine (37.3 ml) was added dropwise over 30 minutes, maintaining the
internal temperature below 10 C using an ice-salt bath. During the addition
a white precipitate formed. After addition was complete the reaction
mixture was stirred for 1.5 hours, then filtered. The solid 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 m1), 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 {CDCI3); b 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).   9 January 2003 9
The following intermediate compounds 1b-1h according to Formula II were
prepared in a similar manner: In some instances the starting bromo acid was
not commercially available and was synthesized as descibed in the text. 5
1b: (+__)=2_-brornobut~rric acid. 2.6-dimethoxy~henyrl ester. 'H NMR
(CDCI,); S 1.15 (t, 3H), 2.10-2.35 (m, 2H)) 3.82 (s, 6H), 4.47 (t, 1H),
6.60 (d, 2H), 7.15 {t, 1 H). 1 c: (~~-2-bromoprooionic acid 2
6~iimethoxv-4-meth~~[ henyl ester 'H NMR (CDCI3);  1.97 (d) 3H), 2.35 (s,
3H), 3.80 (s, 6H), 4.68 (q, 1 H), 6.42 (s, 2H). 10 1d: ~+ -2-bromoproRionic
acid 2 6-dimetho~~phenvl ester 'H NMR (CDCi3); S 1.98 (d) 3H)) 3.80 (s)
3H), 4.68 (q, 1 H), 6.61 (d, 2H)) 7.14 (t,1 H}. 1e: (p-2-bromohexanoic acid
2 ~-dimethoxyphenyl ester. 15 'H NMR (CDCI3);  7.13 (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-bromohexanoic acid.
2.6-dimethoxy-4-methylphenyl ester. 'H NMR (CDC13}; S 0.95 (t, 3H),
1.34-1.65 (m, 4H), 2.05-2.30 (m, 4H), 2.33 (s) 3H), 



3.79 (s, 6H), 4.48 (t, 1 H)) 6.41 (s) 2H). 20 1g: (}-2-bromopentanoic acid.
2.6-dimethoxy-4-methylphen~rl ester. 'H NMR (CDCI3);  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 (1 H)) 6.41
(2H). 1h: 2-bromo-4-meth~rlaentanoic acid. 2.6-dimethox~rphenul ester. 'H
NMR {CDCI3); S 0.98 (d, 3H), 1.02 (d, 3H), 1.90-2.04 (m, 2H), 2.10-2.17 (m,
1H)) 25 g3.81 (s, 6H), 4.50 (t, 1 H), 6.61 (d, 2H), 6.11 (t, 1 H). 1 t:
2-bromo-4-methylpentanoic acid. 2.6-dimethoxy-4-methylphen~rl ester. A
solution of sodium nitrite (31.55 g) in water (70 ml) was added dropwise to
a stirred solution of D-leucine (20 gj in 47% aqueous hydrobromic acid (140
30 ml)Iwater (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   9 January 2003 10 organic layer was separated and washed
with aqueous sodium metabisulphite (200 m!), dried over sodium sulphate,
filtered and the solvent removed under reduced pressure to give
2-bromo-4-methyl-pentanoic acid as a yellow oil (27.6 g) ('H NMR (CDCi3); s
0.93 (d, 3H), 0.98 (d, 3H), 1.75-1.85 (m, 1 H), 1.91-1.95 (m, 2H), 4.30 (t,
5 1 H)]. Oxatyl chloride (9.56 ml) was added dropwise to a stirred solution
of the 2 bromo-4-methyipentanoic acid (10.7 g) and pyridine (0.1 mf) in
dichforomethane (60 ml). The reaction mixture was stirred for 20 hours and
the solvent was removed under reduced pressure to give
2-bromo-4-methylpentanoyl chloride (12 g) ['H NMR (CDC13);  0.95 (d) 3H),
1.01 (d) 3H), 1.80-2.07 (m, 3H), 4.52 (t, 1H)]. A solution of 10 this
2-bromo-4-methylpentanoyl chloride (12 g) in dichloromethane (40 ml) was
added dropwise to a stirred solution of 2,6-dimethoxy-4-methylphenol {9.41
g) and triethylamine (15.6 ml) in dichloromethane (20 ml). The reaction
mixture was stirred foc 20 hours and was then chromatographed on silica
get) eluting with dichloromethane, to give the title compound as a viscous
yeNow oil (14.7 g). 15 'H NMR (CDCI3);  0.97 (d, 3H), 1.01 (d) 3H),
1.90-2.13 (m, 3H)) 2.34 (s, 3H), 3.79 (s, 6H), 4.53 (t, 1 H), 6.41 (s, 2H).
1j: 2-bromo-3-methXlbu~rric acid, 2 6-dimethoxy-4-methylphen I ester Using
the same method as descibed for Example 1 i, but starting from DL-valine)
the title compound was obtained as an orange solid (77.3 g). 20 'H NMR
{CDCl3);  1.17-1.19 (m, 6H), 3.33 (s, 3H)) 2.38-2.47 (m, 1 H), 3.79 (s,
6H), 



4.36 (d, 1 H), 6.41 (s, 2H). Example 2. a: S-2-bromo~ro~ionic acid 2
6-dimethoxyphenyl ester 25 A solution of S-(-)-2-bromopropionic acid (58.8
g) in dry dichloromethane (590 ml) was stirred at room temperature. Oxalyt
chloride (73 ml) and dichforomethane (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 ml).
Concentration of this solution (600 mmHg) 40 _C)   9 January 2003 11 gave a
mixture of S-2-bromopropionyl chloride in dichloromethane (103 g,
comprising S-2-bromopropionyl chloride (-76 g) and dichloromethane (~27
g)]. 'H NMR (CDCI3); S 1.92 (d, 3H), 4.65 {q, 1 H). A solution of
S-2-bromopropionyl chloride (66 g) and 2,6-dimethoxyphenol 5 (55 g) in dry
toluene was stirred under nitrogen and cooled to -10 C. A solution of dry
pyridine (32.2 ml) in dry toluene {60 ml) was added dropwise keeping the
temperature below 0 _C. After 20 minutes the resulting suspension was
diluted with water {500 ml) and the mixture filtered through a dicalite pad
to remove a small amount of white solid. The dicalite pad was rinsed with
toluene (400 ml) and the 10 filtrate was washed with water (3 x 150 ml)
then dried over magnesium sulphate and filtered. The solution was
concentrated under reduced pressure and purged with toluene to give
S-2-bromopropionic acid, 2,6-dimethoxyphenyl ester (92.6 g) as a straw
coloured oil which solidified on cooling. This material was sufficiently
pure for use in subsequent steps. 'H NMR and chiral analytical
chromatography on a 15 Chiracel OJ column using hexane-isopropano( (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 (CDCI3}; S 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-bromodropionic acid 2
6-dimethox~-4-methvlphenyl ester 'H NMR (CDCI,);  1.96 (d, 3H), 2.34 {s,
3H), 3.80 (s) 6H), 4.68 (q, 1 H), 6.42 (s, 2H). 25 Example 3. 3a:
(}-2-[N-bis(2-methoxyethyl)aminojbutyric acid. 2.6-dimethoxy-4-methy(phen~
ester. A solution of 2-bromobutyric acid, 2,6-dimethoxy-4-methylphenyl
ester (64.7 g) in dry toluene (328 ml) was heated to reflux with stirring,
whereupon dry 30 triethytamine (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   9 January 2003 12 and the solid was washed with diethyl ether.
The filtrate was concentrated under reduced pressure to tow volume, then
diluted with water (500 ml) and extracted with diethyl ether (3 x 350 ml).
the combined extracts were washed with water (2 x 350 ml), then extracted
with aqueous hydrochloric acid (1 M; 3 x 350 ml). The combined 5 acidic
extracts were cooled in ice-water and basified to pH 10 with sodium
hydroxide solution (4M; 225 ml). The resulting solution was extracted with
diethyl ether (3 x 500 ml) and the combined extracts washed with water (2 x
500 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 (50.5 g). Chromatography of 10 this oil on silica gel and removal of
any residual starting phenol as described above afforded the racemic title
compound as a yellow oil (46.6 g). 'H NMR (CDCI3); S 1.05 (t, 3H), 1.65-1.8
(m, 1 H), 1.9-2.05 (m, 1 H)) 2.35 (s, 3H), 2.85-3.1 (m, 4H), 3.36 (s, 6H),
3.4-3.5 {m, 4H), 3.55 (t, 1 H), 3.77 (s, 6H), 6.40 (s, 2H). Positive ion
ESI (M+H)` 370 15 The following compounds were prepared in a similar
manner. In some instances reactions were carried out in the absence of
solvent and in others acetone was used 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 cnsde
product mixtures were purified by chromatography on alumina rather than
silica gel. Racemates are denoted (+__}, enantiomers (?95% ee) resolved via
chiral hplc or enzymatic methodology) are denoted by absolute
stereochemistry i.e. R or S andlor 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 (+), (-), (+I-),
R or S prior to the chemical name (e.g. example 7i). 3b: (;
I-2-[N-bis(2-methoxyethylj~aminoJbutyric acid. 2.6-dimethoxyphen~ I ester
30 'H NMR (CDC13); S 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), 3.8d (s, 6H), 6.6 (d, 2H), 7.15 (t, 1H).
9 Januarjr ..%::~ 13 3c: j+~[N-bis( - hoxyethyl)aminoj~ror~ionic acid 2
6-dimethoxyr henvl es r 'H NMR (CDCI3); S 1.20 (t, 6H), 1.48 (d, 3H),
2.8-3.1 (m, 4H)) 3.45-3.65 (m, 8H), 3.80 (s, 6H), 3.90 (q, 1 H). 6.6 (d,
2H}, 7.1 (t, 1 H}. IR (thin film): 1758) 1607, 1482, 1304, 1260, 1115 cm-'.
Positive ion ESI (M+H)' 370 5 3d: j1 2 [N bisj2 metho_xyethvl)amino
ronionic acid 2 6 dimethoxy-4 methvlnhenvl . stet. 



'H NMR (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, 2H). 3e:
~+1-2-fN-bis(2-methoxyeth~rl)amino]Qropionic acid 2~6-dimethoxyphenyl ester
10 'H NMR (CDCI3);  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), 6.6 (d, 2H), 7.1 (t, 1 H). 3f:
!+)~-2-[N-mett~ylbenzylamino]~ro~pionic acid 2 6-dimethoxv-4-meth~d,r~henyl
ester Positive ion ESI (M+H)~ 344 3g: 2-fN-methxl_benzylamincz] r~.opionic
acid 2 6-dimethoxy-4-meth~~ henyl ester 15 Positive ion BSI (M+H)+ 344 3h:
2-fN-meth~rlallvlamino,]propionic acid, 2 6-dimethoxv-4-methylphenKl ester
Positive ion ESt (M+H)' 294 3i: (+)-2 jdiethyrlaminojpronionic acid 2
6-dimethoxy-4-methy~phey I e~ stet Positive ion ESI (M+H)r 296 20 3j:
j+1-2-jN-methylbenzvlaminolbutyric acid 2 6-dimethoxuhhenyl stet 'H NMR
(CDCI3); b 1.1 {t, 3H), 1.75-2.1 (m, 2H), 2.40 (s, 3H), 3.55 (t, 1 H))
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-jN-bis(2-ethoxyethyl,amino]butyric acid 2
6-dimethoxyphenyl ester Positive ion ES1 (M+H)` 384 25 31:
2-fN-methy_Ihhenethylaminoj~ropionic acid 2,6-dimethoxyphen~rl ester
Positive ion ES1 (M+H)' 344 3m: ()-2-fN-bis(2-methoxvethvllaminolbutvric
acid. 2.6-diethoxvphenv) ester Positive ion ESI (M+H)' 384 3n:
(1~-2-fN-bis~2~nethoxyethyl)aminojbutyric acid 2 6-di-l1-methyl)ethoxrCl~.~
I er stet 30 Positive iort ESI (M+H)' 412   9 January 2003 14 30: - N- th t
I i i ni i 2 - i t r. Positive ion ESI (M+H)' 312 3p: - - i t i i 2 h I
ester. Positive ion ESI (M+H)` 412 5 3q:
(+)-2-[N-~2-ethoxycarbonyletl~ylJiamino-N-(2-methoxycarbonylethy~~amino]but
yric acid. 2.6-dimetho~ohenyl aster. Positive ion ESI {M+H)" 426 3r:
~+1-2-[N-bi~2-methox~ret y!)amino]tsexanoic acid 2 6-dimethoxvphenyl ester
Positive ion ESI (M+H)` 384_ 3s:
(~~-2-[N-bis(2-methoxy~thyl)amino]pentanoic acid 2 6-dimethox~r-4-methvl10
phenyl ester. Positive ion ESI (M+H)' 384. 3t:
(]=2-[N-bid.{2-methoxyeth~)~amino]hexanoic acid 2
6-dimethox~r-4-meth)~Iphen~rl ester. Positive ion ESI (M+H)`398. 3u:
~,-L2,~N-bi~j2-metho~Cpropyl)amino]butyric acid 2 6-dimethoxy~hen~l ester
Positive ion ESI {M+H)` 384. 15 3v: i+1-2
j,N-bis~2-methoxyethyyamino]hexanoic acid 2 6-dimethox)r-4-methy_(phenyl
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 far 3 hours and
the 20 mixture then allowed 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 N M R (CDC13);  0.94 (t, 3H ), 1.31-1.58 (m, 4H ), 1.65-1.77 (m, 1 H
)) 1.841.97 (m, 1 H), 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:  



9 January 2003 15 3w; ~ t I i o -m t I t n ' i t x metbylphenvlester.
Positive ion ESI (M+H)' 398. 3x: + - - N- 2- th x t I - t I m' -4- th I n i
thoxx-4-methy hens lei ster. Positive ion ESI (M+H)` 354. 5 3y: (~2-j
-bis(~2-methoxyrethyl)amino]-3-methylbutyrric acid. 2
6-dimefhoxv-4methyrlphenylester. Positive ion ESI (M+H)' 384. 3z:
fit)-2-~N-bis~2-methoxyet yla~amino]-4-methylpentanoic acid , 2
6-dimethoxvhenylester. Positive ion ES1 (M+H)` 384. 3aa: ~,~
2-[N-(2-methoxyethyrl, -N-meth amino]-4-methytpentanoic acid, 2 6-dimeth 10
Qxynhen~rlester. Positive ion ESI (M+H)~ 340. Example 4. 4a: ~+~-2-1N-
~(.2-methoxyethy_IJiamino)pentanoic acid 2 6-dimethoxvphenvl ester To a
stirred solution of ()-2-[N-bis(2-methoxyethyl)amino]pentanoic acid 15
hydrochloride (1:1 ) salt (14 g) in dimethylformamide (280 ml) was added
triethylamine (7.3 ml). After 30 minutes
1-(3-dimethylaminopropyl)-3-ethyicarbodiimide hydrochloride (72.92 g) was
added. After a further 30 minutes 2,6-dimethoxyphenvl (7.99 g) and
N,N-dimethylaminopyridine (189 mgj 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 oii (10.24 g). Chromatography of
this oil on alumina afforded the racemic title compound as an oil (1.48 g).
'H NMR (CDCI3); s 1.0 (t, 3H), 1.45-1.6 (m, 2H), 1.65-1.75 (m, 1 H),
1.85-1.95 (m, 25 1 H), 2.9-3.1 (m, 4H), 3.36 (s, 6H), 3.4-3.6 (m) 4H), 3.7
(t) 1 H), 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:
(+~-21N-bis(2-methoxXeth~l, amino]butyric acid 2 4 6-trimethox`~phen~ I
ester 30 Positive ion ESI (M+H)` 386   9 January 2003 16 4c:  - - t I- 2- t
x I i t ric i 2 i th n I ester. Positive ion ESI (M+H)' 370 5 Example 5.
5a: R-(+y-2-)N-biS.(2-rnethox~ethy yaminojbut~rric acid 2
6-dimethoxy-4-methy~phenvl ester. 



The racemic 2-[N-bis(2-methoxyethyl)amino]butyric acid, 2,6-dimethoxy-4 10
methylphenyl ester, described previously, was resolved via chiral
preparative chromatography on a Chiracel OJ column (2 cm x 25 cm; Daicel)
using hexane isopropanol-diethylamine (95:5:0.1 vlvlv) as the eluent. The
title compound with R absolute configuration eluted fcrst; ~]o = +43.3
(c=0.6 in chloroform). 15 The following compounds were prepared in a
similar manner: 5b: S-~(~-2-[N-bis(2-methoxyethyl~amino]butyric acid 2
6-dimethoxy-4-met~lphen~r( ester. Positive ion ESI (M+H)` 370 5c:
R-2-fN-bis~2-ethoxyethyl)amino]propionic acid. 2.6-dimethoxyphenyester. 20
Positive ion ESI (M+H)" 370 5d: S-2-[N-bis(2-ethoxyethyrlJ~amino]propionic
acid. 2.6-dimethoxypheny 1 ei ster. Positive ion ESI (M+H)' 370 5e:
R-2-[N-bi~2-methoxyethyl~amin~propionic acid 2 6-dimethoxy-4-methvlphe~rl
ester. Positive ion ESI (M+H)` 356 25 5f: R-2-[N-bis
2-ethoxyethyl)amino]butyric acid. 2.6-dimethox~Cphenyl ester. Positive ion
ESl (M+H)` 384 5g: S-2-[N-bis(2-ethoxyrethyl)amino]butyric acid.
2.6-dimethoxYphen~ 1 ester. Positive ion ESI (M+H)` 384 5h:
2-[N-bi~2-methoxyethyl)amino)hexanoic acid. 2.6-dimethox~rphenyl ester. 30
Both enantiomers (>95 % ee) were prepared; each showed the positive ion ESI
(M+H)` 384.   9 January 2003 17 Example 6. 6a:
R-2-(N-big(2-methoxyethyl~~aminoJbutvric acid 2 6-dimethox~~phenv~ AStPr
(+__)-2-[N-bis(2-methoxyethyl)amino]butyric acid, 2,6-dimethoxyphenyl ester
5 (40.0 g) was dissolved in phosphate buffer (1066 mL; prepared with
disodium hydrogen phosphate (17.32 g) and sodium dihydrogen phosphate
dihydrate (12.17 g) per titre of water and the pH adjusted to 7.0 with 2M
sodium hydroxide solution). Porcine liver esterase (5.27 g, 19 unitslmg
solid) Sigma cat. no. E3019) was added to this mixture, which was stirred
for 4 days at room temperature. Methyl t-butyl 10 ether (1 I) was then
added and the mixture stirred overnight. The layers were separated and the
aqueous phase extracted again with methyl t-butyl ether (1 I). The combined
organic liquors were dried over sodium sulphate, filtered and the solvent
removed under reduced pressure to give the crude product as an oil (20.5
g). Chromatography of this oil on alumina using petroleum ether-ethyl
acetate (7:3 vlv) 15 as the eluent afforded the title compound as an oil
(10.14 g). 



Positive ion ES1 (M+H)` 356 The following compound was prepared in a
similar manner: 6b: R-2-~N-bis~2-methoxyethyl aminoapentanoic acid 2
6-dimethox~ahenyl ester 20 Positive ion ESI (M+H)~ 370 Example 7. 7a:
R-(+)-2-[N-bis(2-methoxyrethyl)amino)butyiric acid. 2
6-dimethoxy-4-methylphenvl ester hydrochloride~l :1~salt. 25 Hydrogen
chloride gas was passed through a solution of
2R-[N-bis(2methoxyethyl)amino]butyric acid, 2,6-dimethoxy-4-methylphenyl
ester (16.5 g) in diethylether (175 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 ml). This
mixture was stirred rapidly and cooled using an ice   9 January a' ~~ 19
7f: ( t t r i 'c i - i t n hydrc~hforid~1:11 salt. M.p. 114-116_C; 'H NMR
(CDCh + C5D5N); S 1.69 (d, 3H)) 3.15-3.35 (m, 4H), 3.38 (s, 6H), 3.55-3.65
(m, 2H), 3.7-3.85 (m, 2H), 3.80 (s, 6H), 4.25 (q, 1 H), 6.5 (br) NH'), 6.60
5 (d, 2H), 7.14 (t, 1H). 7g: ~+~-2=[N-methylbenzylamino]propionic acid 2
6-dimethoxy-4 methy~ph~~yrl ester hydrochloride (1:1 ) salt. 'H NMR (CDCI3
+ C5D5N); S 1.80 (d, 3H)) 2.37 (s, 3H), 2.81 (s, 3H)) 3.82 {s, 6H), 4.10
(q) 1 H), 4.2-4.4 (m, 2H), 6.45 (s, 2H), 7.35-7.45 (m) 3H), 7.65-7.75 (m,
2H). 10 7h: ~(1-2 ~N-methylbenzylamino]propionic acid 2
6-dimethoxy-4-methy~hen~rf, ester rdrochloride (1:1, salt. 'H NMR (CDCI3 +
CSDSN); S 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]o = +67.8 _ (c=0.8 in chloroform) 15 7i: 2-(N-meths I~ytamino]prQpionic
acid 2 6-dimethoxyr-4-methy(phenv! ester h~ dr ~ochioride (1:1 )~ salt. 'H
NMR (CDCI3 + C5D5N); b 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, 1 N ), 5.45-5.55 (m, 2 H ) 6.25-6.40 (m,
1 H ), 6.45 (s) 2H ). 7j: (+1-2-~dietlsylamino~pro~onic acid 2
6-dimethoxy-4-meth~~phenyl ester hydro 20 chloride~1:1, salt. 'H NMR (CDCi,
+ C5D5N); b 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~N-methylbenzylamino]butyrric acid 2 6-dimethoxyphenyl ester
hydrochloride (1:1]i salt. 25 'H NMR (CDC1~ + CSDSN); b 1.76 (t, 3H),
2.00-2.15 (m) 1H), 2.20-2.35 (m, 1H), 2.71 



(s) 3H)) 3.8-3.9 (m, 9 H), 3.85 {s) 6H), 4.15-4.35 (m, ZH), 5.2 (br, NH'),
6.65 (d, 2H), 7.2 (t, 1H), 7.3-7.45 (m, 3H)) 7.6-7.7 (m) 2H). 7l:
I+1-2-[N-bisi(2_-etho~ethyl)aminojbutyric acid 2 6-dimethoxyphenyrl ester
hydrochloride~1:1 ) salt.   9 January 2003 20 'H NMR (CDC13 + CSDSN); S
1.12 (t, 3H), 1.20 (t, 6H), 1.95-2.10 (m, 2H), 3.1-3.3 (m, 4H), 3.52 (q,
4H), 3.55-3.75 (m, 4H), 3.80 (s, 6H), 3.85 (t, 1H), 6.60 (d, 2H), 7.13 (t,
1 H)) 7.4 (br, NH'). 7m: 2-[~I-methvlohenethylamino]propionic acid, 2
6-dimethoxvahenyl ester 5 ~yrdrochloride (1:1 ) salt. 'H NMR (CDCl3 +
C5D5N); b 1.87 (d, 3H), 2.94 (s, 3H), 3.2-3.45 (m) 4H), 3.76 (s, 6H)) 4.35
(q, 1 H), 6.62 (d, 2H)) 7.19 (t, 1 H), 7.2-7.35 (m, 5H). [a]o = +3.3 _
(c=0.6 in chloroform) 7n: (+)-2~N-bis(2-methoxyethyl)amino]butyric acid.
2.6-diethoxvphenyrl ester 10 ~yrd~ochloride~l :1 ) salt. 'H NMR (CDCI3 +
CSDSN); b 1.15 (t, 3H)) 1.36 (t, 6H)) 1.95-2.05 (m, 2H), 3.05-3.30 (m, 4H),
3.37 (s) 6H), 3.55-3.75 (m, 4H), 3.8 (m, 1 H)) 3.85-4.1 (m, 4H), 6.56 (d,
2H)) 6.7 (br, NH'), 7.1 (t, 1 H). 70: (t)-2
jN-bis(2-methox~ret~~~arnino]buyric acid 2 6-di-l1-methy~ethoxyphe~l 15
ester yrdrochloride (1:1, salt. 'H NMR (CDCI3 + C505N); S 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, 1 H), 4.45-4.60 (m, 2H), 5.7 (br, NH~), 6.55 (d,
2H), 7.06 (t, 1 H). 7p: 2-(N-methyl-(2-methoxy)ethyrlamino]propionic acid.
2 6-dimethoxyphenyl ester 20 h.~tdrochloride (1:1 ) salt. 'H NMR (CDCI3 +
CSDSN); S 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, 1 H), 6.43 (s, 2H). [acJp
= +11.4  (c=0.6 in chloroform) 7q:
()-2-(N-bis(2-methoxycarbonylethyl)amino]butyric acid. 2 6-dimethoxypheny_I
25 ester hydrochloride (1:1 ) salt. 'H NMR (CDCI3 + CSDSN); b A.94 (t, 3H),
1.55-1.70 (m, 1 H), 1.80-1.95 (m, 1 H), 2.45 (t, 4H), 2.85-3.15 (m, 4H),
3.45 (t, 1 H), 3.60 (s, 6H), 3.72 (s, 6H), 6.52 (d, 2H)) 7.1 (t, 1 H). 7r:
j+)-2-[N-(2-ethoxyrcarbonyrlethyrlJiamino-N-(2-methoxycarbonylethyl
amino-]butyric 30 acid 2 6-dimethoxyphenyrl ester hyrdrochloride (1 ~ 1 J~
salt   9 January 2003 



21 'H NMR (CDC13 + CSDSN); b 1.01 (t, 3H), 1.26 {t, 3H), 1.65-1.80 (m, 1H),
1.90-2.05 (m, 1 H), 2.45-2.55 (m) 4H), 2.95-3.20 (m) 4H)) 3.55 (t, 1 H),
3.67 (s, 3H), 3.80 (s, 6H), 4.15 (q, 2H), 6.59 (d, 2H), 7.1 (t, 1H). 7s:
(+)-2-fN-bis(2-methox_yethyl)aminolpentanoic acid 2 6-dimethoxlyp~~Xl_
ester 5 hardrochoride ,( 1: i Lsalt. 'H NMR (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), 7.13 (t, 1 H), 7.2 (br,
NH'). 7t: ~+1-2-fN-bis(2-methoxyethylJ~amino~uyric acid 2~4
6-trimethoxy~t~e0yl ester ~ 10 hydrochloride (1:1 salt. 'H NMR (CDCI3 +
CSDSN); S 1.10 (t, 3H), 1.95-2.05 (m, 2H), 3.05-3.30 (m, 4H), 3.37 (s, 6H),
3.55-3.75 (m, 4H), 3.78 (s, 6H), 3.8 {m, 1 H), 3.80 {s, 3H), 6.15 (s, 2H),
7.15 (br, NH`). 7u: (}-3-methyl-2-[N-bis(2-methoxyethyl)aminojbutyrric acid
2 6-dimetho~_phenvl 15 ester h) drochloride (1:11 salt. 'H NMR (CDCh +
CSDSN};  1.0-1.1 (m, 6H), 2.05-2.2 (m, 1 H), 2.85-3.10 (m, 4H), 3.20 (d, 1
H), 3.36 (s, 6H), 3.40-3.55 (m, 4H), 3.79 (s, 6H), 6.4 (br, NH`), 6.6 (d,
2H), 7.1 (t, 1 H ). 7v: S-~(_Ji-2-[N-bis 2-methox~reth~~)~amino)butyric
acid 2 6-dimethoxy-4meth~rlphen)CI 20 ester hydrochloride (1:1 ) salt. 'H
NMR (CDCI3 + CSDSN); b 1.13 {t, 3H), 1.95-2.1 (m, 2H), 2.33 (s, 3H),
3.05-3.35 (m, 4H), 3.36 (s, 6H), 3.55-3.75 (m, 4H)) 3.75 (t, 1H), 3.77 (s,
6H), 5.2 (br, NH~), 6.40 (s, 2H). ~ajp = -5.5  (c=0.7 in chloroform). 7w:
(+)-2-fN-bis(2-ethoxyeth~rllamirlo_j~propionic acid 2 6-dirrLthoxyphennl
ester 25 h)rdrochloride~1:1, salt. 'H NMR (CDCI3 + 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), 3.85-4.0 (m) 2H)) 4.4 (q, 1 H), 6.60 (d, 2H), 6.8 (br, NH~~), 7.15
(t, 1H). [~o = +6.6 _ (c=0.6 in chloroform) 7x:
1-)-2-fN-bis~(2-ethoyethylLamino~propionic acid 2 6-dimethox~~phenyl ester
30 f~ydrochloride (1:1 salt.   9 January 2003 22 'H NMR {CDC13 + C5D5N); S
1.23 (t, 6H)) 1.78 (d, 3H), 3.3-3.45 (m, 4H), 3.5-3.6 (m, 4H), 3.65-3.75
(m) 2H), 3.82 (s, 6H)) 3.85-4.0 (m, 2H), 4.45 (q) 1 H), 6.65 {d, 2H), 6.7
(br, NH'), 7.20 (t, 1 H). [Qc]o = -4.9  (c=0.7 in chloroform) 7y:
R~+?-2-fN-bis{2-methoxyethyrl amino_]propionic acid 2 6-dimethoxv-4-methvt5
~Lyr ester ~drochloride (1:1 y salt. 



'H NMR (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 ), 3.78 (s, 6H ), 4.25
(q , 1 H ), 6.41 (s, 2H ), 6.5 (br, NH`). (a]p = +9.5 _ (c=0.3 in
chloroform) 7z: R-(~~-2-fN-bisj2-ethoxyethyt amino]but~rric acid 2
6-dimethoxyrphenyl ester i0 hydrochloride (1:1 )~ salt. 'H NMR (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), 3.5-3.7 (m) 4H), 3.75 (t, 1 H)) 3.79 (s) 6H), 6.3 (br, NH`)
6.60 (d) 2H)) 7.13 (t, 1H). [_a]p = +5.2 _ (c=0.5 in chloroform) laa:
S-y>-2-,[N-bis~2-ethox,~reth~rlJ~amino]butyrric acid 2 6-dimethoxyphenyl
ester 15 t~yrdrochloride Q1:1 )3salt. 'H NMR (CDCI3 + C5D5N); b 1.13 (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'). [a]o = -3.0 _ (c=0.5 in chloroform) lab:
R-(y-2-[N-bis(2-methoxyethy~~amino]butyric acid 2 6-dimethoxyheny) ester 20
hydrochloride (1:1 J~ salt. 'H NMR (CDCI3 + C5D5N);  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, 1 H), 5.25 (br, NH~), 6.60 (d, 2H), 7.15 (t, 1H). [a]D =
+4.6 _ (c=0.5 in chloroform) 7ac: ,R-2~N-bis 2-methoxyet~~amino]pentanoic
acid 2 6-dimethox~rphem ester 25 hydrochloride {1:1, salt. 'H NMR (CDCI3 +
C505N); b 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, 1 H), 5.85
(br, NH`), 6.60 (d, 2H), 7.15 (t, 1H). lad:
{}-2-[N-bis(2-methox~rethy!)amino]hexanoic acid 2 6~iimethoxyphenyt ester
30 hydrochloride ~1:1~~ salt.   9 January 2003 23 'H NMR (CDCf3); $ T.12
(t, 1 H)) 6.60 (d, 2H), 3.88 (t, 1 H), 3.80 (s, 6H), 3.67 (m) 2H)) 3.60 (m,
2H)) 3.37 (s) 6H)) 3.22 (m, 2H), 3.12 (m, 2H), 1.95 (m) 2H), 1.52 (m, 2H),
1.41 (m, 2H ), 0.95 (t, 3H ). 7ae:
()-2-(N-bis(2-methoxK~ro~y~,)amino]buty~ric acid 2 6-dimethoxy~phenyl ester
5 hydrochloride (1:1 )~ salt. 'H NMR (CDCl3 + Na2C03 in D20); b 7.13 (t, 1
H), 6.62 (d, 2H), 3.81 (s, 6H), 3.52 (t, 1 H), 3.46 (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-+)- fN-bis(2-methox~(eth,~ )aminojpentanoic acid 2
6-dimethoxv-4-methvl 10 p~~enyrl ester hydrochloride (1:1 ) salt. 'H NMR
(CDCI3 + C505N); b 1.00 (t, 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, 1 H)) 6.41 (s) 2H). lag: (~2~N-bis 2-methoxyethylyaminoj~t exanoic
acid 2 6-dimethoxy-4-methyl 



15 ~yl ester hydrochloride (1:1 salt. 'H NMR (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, 1 H), 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: l-2-jN-bis(2-methoxyethy~~aminolhexanoic acid 2
6-dimethoxypheny! ester 20 ~~drochloride ~:1 ) salt. (the symbol ~ is used
to indicate the compound to be enantiomerically pure, but with unknown
stereochemistry; jai represents the second enantiomer). 'H NMR (CDCI3); 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). 25 Tai: t-2-~N-bis~(2_-methoxvethy~lamino~hex~noic acid 2
6-dimethox~rpheny~l ester Hydrochloride (1:1 salt. 'H NMR (CDCi3 + NaZCO~
in DZO); b 0.94 (t, 3H)) 1.33-1.57 (m, 4H), 1.64-1.78 (m) 1 H), 1.86-1.96
(m, 1 H), 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).   9 January 2003 24 7aj:
j~-2-[N-bis(2-methox~(_ethhl)amino]-4-meth~rlr~entanoic aciri ~
6-dimethoxy-4. em thylr~ Pnylester hydrochloride (1 ~ 1 J~ salt. 'H NMR
(CDCI3);  0.98-1.03 (m, 6H), 1.82-1.88 (m) 2H), 1.90-1.98 (m, 1 H), 2.33
(s, 3H), 3.08-2.16 (m, 2H), 3.20-3.27 (m, 2H)) 3.37 (s, 6H), 3.55-3.60 (m)
2H), 3.66-3.72 5 (m, 2H), 3.77 (s, 6H), 3.98-4.03 (m, 1.H), 6.40 (s, 2H).
7ak: ~+)-2-,[N-~(2-methoxl~ethyl.)-N-methylamino]-4-meth~~loentanoic acid 2
6 dimethoxy-4-methyr_ h~en~rlester hydrochloride (1-1, salt. 'H NMR
(CDCl3); S 1.01 (d, 3H), 1.06 (d, 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, 1 H)) 6.43 (s, 2H). 7at:
~?-2-[N-bis(2-methox~rethSrl)iamino]-3-methylbutyrric acid 2 6-dimethoxy mP
~Ip~n~ ester hydrochloride f1-1) salt. 'H NMR (CDCh); b 1.04-1.06 (m, 6H),
2.02-2.11 (m) 1 H), 2.33 (s, 3H), 2.82-2.89 (m, 2H), 2.96-3.03 (m, 2H),
3.12 (d, 1 H), 3.35 (s, 6H), 3.41-3.51 (m, 4H)) 3.77 (s, 6H), 15 6.41 (s,
2H). 7am: ()~-2-[N-bi~2-methoxyeth~~)amino]-4-methyl~pentanoic acid 2
6-dimethoxv phenylester hydrochloride Q1:1 ) salt. 'H NMR (CDC13+ NaZC03 in
DZO); S 0.96-1.00 (m, 6H), 1.61-1.68 (m, 1 H), 1.73-1.81 (m, 1 H),
1.85-1.96 (m, 1 H), 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). Ian: (J.-2-[N-(2-methoxyeth~~ -N-methylamino]-4-methylpentanoic acid 2
6-di tnethoxyphenylester hydrochloride Q1:1 salt. 



'H NMR (CDCI3 + 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 H), 2.98-3.04 (m, 1 H),
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).   9 January % ;~ 25 Example 8. HYPNOTIG ACTIVITY The
hypnotic potency of the a_-amino acid phenyl ester derivatives of the
invention was determined upon their intravenous administration in mice. The
dose required to cause 5 a Toss of righting reflex for a minimum period of
30 seconds in 50% of treated mice after intravenous injection over 10
seconds was determined. This dose is termed the HD~ (hypnotic dose ~) and
is expressed in ~mol.kg-' These in vivo experiments were carried out as
described in detail by Anderson et al., J.Med.Chem. 1997, 40, 1668-1681.
The in vivo HD5 data for a number of compounds of the invention are given
in Table i. 10 The in vitro effect of the compounds of the invention at
GABAA receptors was assessed through determination of their ability to
inhibit ['SS]-TBPS ((35S]-terf-butyl bicyclophosphorothionate) binding to
rat whole brain membranes. The concentration of aamino acid phenyl ester
derivative required to inhibit 50% of binding of [35S]-TBPS was determined.
These in vitro experiments were carried out as described in detail by 15
Anderson et al., J.Med.Chem. 1997) 40) 1668-1681. ICS data for a number of
compounds of the invention are given in Table I. 20   9 January 2003 26
TABLE I R4 0 R1 R5-N 0 ~ ~ R~ Rs R2 Formula l Example'R,R,RSR6TBPS ICS
pMHOSO Etmol.k~r7aMesEtCHZ-CHz O-MeCH2
CHZ-O-Me22217v####14357b####18227cHEtCHZ-CHZ-O-MeCHZ-CHz
O-Me101971HEtCHi-CHZ-O-EtCHZ CHz O-EtNO297z####18197aa####11227sHn-PrCHZ
CHZ O-MeCHZ CHZ-0-Me4.2127dHMeCHZ CHZ-O-EtCHZ CHZ-O-Ets100687x#### <100
467w####-100357eMeMeCHz-CHZ O-MeCHi CH2-O-Me<100527fHMeCHZ CHZ O-MeCHz
CHZ-O-Me<100557yMeMeCHZ-CHZ O-MeCHZ
CHz-O-Me<100187gMeMeMebenzyl22457h####27567kHEtMebenzy41340TmHMeMeCHZ
CHZ-phenyl59387pMeMeMeCHZ-CHZ-0-Me-1p07271MeMeMeCH2
CH=CHZ-100607jMeMeEtEt<50437tOMeEtCH2-CHZ
O-MeCH2-CHZ-O-Me14217~~HEtCHZ-CHZ-O-MeCHZ CH2 O-Me20277uHi-PrCHZ-CHZ
O-MeCHZ-CHZ O-Me10027To'HEtCHZ-CHZ-O-MeCHI-CHZ-O-Me<10064   9 January 2003
27 



R4 O R~ r R5'N 0 ~ ~ R3 \ . R6 R2 Formula I 5 Continuation of Table I
Example'R~R,RsR6TBPS ICS pMHU50 frmoLkg'ladHn-BuCHZ
CHZ-O-MeCHz-CHZ-O-MeND<127aeHEt(CHZ)30Me(CHZ)30MeND277afMen-PrCHZ-CHz-O-MeC
H2-CHZ
O-MeND34lagMen-BuGHZ-CHZ-O-MeCHZ-CHZ-0-MeND347ahHn=BuCHZ-CHz-O-MeCHZ-CHZ-0-
MeND8jaiHn-BuCHz-CH2-0-MeCHz-CHZ-0-MeND477ajMei-BuCH2-CHz O-MeCHz-CHZ
O-MeNDconvulsant7akMei-BuMeCHZ CHz O-MeNO287alMei-PrGHz CHZ
O-MeCHZ-CHz-O-MeND44Reference'7661391. n ~_a n_ ....4. l111A.a.f ..W
r,Iwnnmico ir~iJirofml- 1 \~ DI IU 1 \z QI V VCJV11 vmw a wva vw w aa.vv a
m.m...wa., Z: R, and RZ are each OEt; '. R, and RZ are each O-i-Pr 4: 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   9 January 2003 28 Claims. 7.
An oc-amino acid phenyl ester derivative having the general formula I R4 O
R~ Rs-N ~ ~ ~ Ra Rs R2 5 Formula I wherein R, is (C,_3)alkyloxy; 10 RZ is
(C,~)alkyl, (C,~)alkyloxy or (CZ~)alkenyf; R3 is hydrogen, (C,3)alkyl,
(C,_3)alkyloxy or (CZ~)alkenyl; R4 is (C,.~)alkyl; RS and R6 are
independently (C,~)alkyl, (Cz~)alkenyl, (CZ$)alkynyl or aralkyl, each of
which may be optionally substituted with (C,_~)alkyloxy,
(C,_3)alkyloxycarbonyl, 15 cyano or NR,RB: R, and R8 are independently
(C,~)aikyt; or a pharmaceutically acceptable salt thereof, with the
exclusion of 2,6-dimethoxyphenyl 2-(diethylamino)propionate 



and 2,6-dimethoxyphenyl 2-(diethy(amino)butyrate. 20 2. The _a-amino acid
phenyl ester derivative of claim 1, wherein R, and RZ are methoxy; and R4
is (CZ_3)alkyl. 3. The _a-amino acid phenyl ester derivative of claim 1 or
2, wherein R3 is hydrogen or methyl; and RS and R6 are methoxyethyl or
ethoxyethyl. 25 4. The _a-amino acid phenyl ester derivative of claim 1,
wherein R, and RZ are methoxy; R3 is hydrogen or methyl; R, is ethyl; and
RS and Rs are methoxyethyl.   9 January 2003 29 5. The a-amino acid phenyl
ester derivatives of claim 4, wherein the configuration at the a-carbon
atom is that of the R-enantiomer. 5 6. An a-amino acid phenyl ester
derivative having the general formula I, with the exclusion of
2,6-dimethoxyphenyl 2-(diethylamino)propionate and 2,6-dimethoxyphenyl
2-(diethylamino)butyrate, for use in therapy. 7. A pharmaceutical
composition comprising an a_-amino acid phenyl ester derivative - 10 having
the general formula l, or a pharmaceutically acceptable salt thereof, in
admixture with pharmaceutically acceptable auxiliaries. 8. The use of an
oc-amino acid phenyl ester derivative having the general formula I, or a
pharmaceutically acceptable salt thereof, for the manufacture of a 15
medicament having hypnotic activity. 9. The use of an a-amino acid phenyl
ester derivative having the general formula I, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament having
sedative or analgesic activity, or for the treatment of GAGA 20 related
diseases, such as anxiety (e.g. panic attack), stress) sleep disorders,
post natal depression, and premenstrual tension, and in the alleviation of
seizure. .A.AN@,.A&a@R.AYN .Afl .Af .A,(yR.Aa_.A3Ny .AS?.AfNy .A9(
.A?.Aay.Aa .Au .Af.A,US.A,.Ay?.A 



.A,(f.A;

.AFu%.Ay.A@[.AN.A,6-:%ox{X\kon>$(|wrmhc^Y]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cLa
]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cTa]ca!f"bJ<#
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]ca]ca]ca]c^aU]ca]ca]c^aU]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca
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ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]c^aU]ca]ca]ca!LLMMMGNVNYNNOgO
_PPQQSSTTNTRTTTTTKU9VVVVVFWW4Y~ytoje`[V]]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]
ca]c^aU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a!4YYZZ'
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]ca]ca]ca]ca]ca]ca]c^aU]caU]ca]ca]c^a]ca]c^a]caU]ca]ca]c^a]caU]ca]ca]c^a]ca
U]caLuuu|uuuuuvJvv ww:wwwwx7x;
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a]c^a]ca]ca]c^aU]ca]ca]ca]caV]ca]ca]ca]ca]c^a]caU]ca]ca]ca]c^a]cayy<zMzTzXz
\zzz{{{{#{l{{|}G~~*FKjQ}xrmga\Wke`ZUje]ca]ca]ca]c^a]c^a]caU]ca]ca]c^aU]ca]c
a]ca]ca]ca]ca]ca]ca]ca]c^aU]caU]ca]ca]ca]ca]ca]c^aU]ca]caU]ca]ca]c^aU]caQ>N
QUmPTfjw  $pytnic^YSke`ZUjeU]ca]ca]ca]c^a]ca]c^a]ca]c^aU]ca]ca]c^a
U]c^a]c^aU]ca]ca]ca]ca]c^aU]ca]ca]c^a]c^aU]ca]ca]c^a]caU]ca]ca]ca]ca]caGads
v9=Y]N!>{vpje_ZTke`ZUjeUU]ca]ca]c^a]ca]c^aU]ca]caU]ca]caU]ca]ca]ca]c^a]ca]c
^a]ca]c^a]ca]c^aU]ca]ca]c^a]ca]c^aU]ca]ca]ca]ca]ca]c^a]c^aUXy151%7<UX\]`+}w
rlfa[Vke`ZUjeUU]]ca]c^a]ca]c^aU]ca]caU]ca]ca]c^a]ca]c^aU]ca]ca]c^a]ca]c^aU]
ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]c^a]ca]c^a+:>a8;
UXgjVZ~ztojd^YSje]c^a]ca]c^aU]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]c^a]
ca]c^a]ca]c^a]ca]c^a]ca]ca]ca]ca]c^a]ca]c^aU]ca]ca
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wqkfa\Wjd^YSje]c]]ca]ca]ca]ca]c^a]c^aU]ca]ca]ca]ca]c^a]ca]c^aU]ca]ca]ca]c^a
]ca]c^a]caU]ca]ca]ca]c^a]ca]c^aU]ca]ca]ca]c^a]ca8:giOT
G:A|wrlfa\Wjd^YSje]c]]ca]ca]ca]c^a]c^a]ca]ca]ca]c^a]c^a]caU]ca]ca]ca]ca]c^a
U]ca]ca]ca]ca]c^a]c^aU]ca]ca]ca]c^a]ca]c^a]caU]ca]cafn5>V\knv~
}xrmgb\Wjd^YSje]c]]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca
UV]ca]ca]ca]caU]ca]ca]ca]ca]caV]ca]caV]ca]caV]ca]caV]ca]ca]c^a]ca]caEGgjoq}
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