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o-AMINO ACID PHENYL ESTER DERIVATIVES

The invention relates to a-amino acid phenyl ester derivatives, to pharmaceutical
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, It Farmaco 1964, 19, 986-1002)
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 tﬁe
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-dimethoxypheny 2-
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.

The pfesent invention provides a-amino acid phenyl ester derivatives having the

general formula |

Re=N 0 R
5 \ 3
Re
Rz
Formula |

wherein

R, is (C,s)alkyloxy;
R, is (C,4)alkyl, (C,s)alkyloxy or (C,s)alkenyl;
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R, is hydrogen, (C1.3)alkyl (Ci.a)alkyloxy or (Cz.s)alkenyl

R, is (Cyg)alkyl; -

R; and R; are independently (C, )alkyl, (C,)alkenyl, (C,¢)alkynyl or aralkyl, each of
which may be optionally substituted with (C,_a)alkyloxy, (Cm)alkyloxycarbonyl cyano
or NR;R;;

R; and R, are independently (C,_;)alkyl; -

or a pharmaceutiéélly acceptable salt thereof, with the exclusion of 2,6-
dimethoxyphenyl  2-(diethylamino)propionate and  2,6-dimethoxyphenyl 2-
(diethylamino)butyrate. '

Since 2,6-dimethoxypheny! 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.

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 |, means a branched or
unbranched alkyl goup having 1-6 carbon atoms, like hexyl, pentyl, isobutyl, tertiary
butyl, propyl, isopropyl, ethyl and met_hyl. |

The term (C,;)alkyl means an alkyl group having 1-3 carbon atoms, like n-propyl,
isopropyl, ethyl and methyl. |

in the term (C,;)alkyloxy as used in formula I, (Ci5)alkyl has the meamng as
previously given, preferably methyl

The term (C,;)alkenyl means a branched or unbranched alkenyl group having 2-6
carbon atoms, like for .example hexenyl, pentenyl, buten'yl-, 1,3-butadienyl, 1-methyl-
propen-2-yi, propen-2-yi (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. _

The term (C,,)alkenyl means an alkenyl group having 2 or 3 carbon atoms, like
propen-2-yl, propen-1-yl or ethenyl (\)inyl). | '
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The term (CM)alkynyl means a branched or unbranched alkynyl group having 2-6

carbon atoms, like hexynyl, pentynw butynyl, propyn-2-yl or ethynyl.

The term aralkyl means an aryl(C,_a)a!kyl group, wherein alkyl means a bivalent
carbon radical having 1-3 carbon atoms, such as methylene, ethan-1,2-diyl, propan-
1,3-diyl, ethylidene or propylidene, and wherein aryl means a C,, aromatic group
and includes one or two Cg-aromatic rings, like for example phenyl, naphthyl or
biphenyl.

Preferred o-amino acid phenyl ester derivatives of the invention correspond to
compounds having formula | wherein R, and R, are methoxy; and R, is (C,s)atkyl,
like ethyl, propyl or isopropyl, and wherein R;, R; and R; have the previously given
meanings. |

Further preferred are compounds of formula | wherein R, and R, are methoxy, R, is
hydrogen or (C,j)alkyl, R, is (Cm)alkyl and wherein R; and R, are independently
(C.s)alkyl or aralkyl, each 6f which may be optionally subs_tituted with (C, s)alkyloxy.

' _.More preferred are the compounds wherein R, and R, are methoxy, R; is hydrogen

or methyl, R, is (C,5)alkyl, and R; and R; are independently methoxyethyl or -
ethoxyethyl.

Especially . preferred o-amino acid phenyl ester derivatives of the invention
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,
i.e. at the o-carbon atom, and exist therefore as stereocisomers, includi.ng

. enantiomers and, when appropriate, diastereomers. The present invention includes

the aforementioned stereocisomers 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 mixtures of such enantiomers in any proportions including
the racemic mixtures containing substantially equal amounts or the tfwo

enantiomers.
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Preferred are the a-amino acid phenyl ester derivatives of.forrmjl'a | 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
useful as hypnotics for intravenous anaesthesia, are:
R-2-[N-bis(2-methoxyethyl)amino]butyric acid 2,6-dimethoxy-4-methyiphenyl ester;
R-2-[N-bis(2-methoxyethyl)amino]butyric acid, 2,6-dimethoxyphenyl ester; and
pharmaceutically acceptable salts thereof.

y-Aminobutyric acid (GABA) is the major inhibitory neurotransmitter within the
central nervous system and it is probable that compounds potentiating the effects of
GABA at GABA, receptors will induce anaesthesia (S. A. Zimmerman, M. V. Jones
and N. L. Harrison, J. Phafmacol{ Exp. Therap. 1994, 270, 987-991; N. P. Franks
and W. R. Lieb, Nature 1994, 367, 607-614). Indeed there is compelling evidence

that many hypnotics exert their biological activity via modulation of GABA,
receptors, including steroids, barbiturates, benzodiazepines and propofol (D. L.

Tanelian, P. Kosek, |. Mody and M. B. Maclver, Anesthesiology 1993, 78, 757-776).
The compounds of the present invention have been shown to allosterically modulate
GABA, receptors by inhibiting the specific binding of the radioligand [*°S}-tert-butyl
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
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
acid phenyl ester derivative having the general formula | or a pharmaceutically
acceptable salt thereof.
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The compounds of the invention may be prepared by . condensation of an
appropriately R1,R2,Rgfsubstituted phenol, wherein R,, R, and R, ha\)e the previously
given meanings,_with_a_n acid halogenide according to the formula Hal,-CHR,-CO-
Hal,, wherein R, has the meaning as pre\)iously defined and Hal, and Hal, are
independeritly iodo, bromo or chioro, . preferably bromo, after which the resulting
intermediate ester derivative of formula I

Rs 0 Ry
Haly - 0 R3

Formula II Ra2

is reacted with an amine according to the formula R;R;NH, wherein R; and R; have
the meanings as previously defined, optionally followed by conversion into .a-
pharmaceutically acceptable salt. '

The acid halogenide according to the formula Hal,-CHR,-CO-Hal, may be pre'p'aréd
from the a-halogeno acid Hal,-CHR,-COOH by treatment with an inorganic acid
halide, such as thionyl chloride, or an organic acid halide, such as oxalyl chioride.
The intermediate o-halogeno 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.

Alternatively 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,

bromo or chloro, preferably bromo, with the aid of a condensing agent, such as

bromo-trispyrrolidino-phosphonium hexaﬂuorophosphéte" (PyBrop), dicyclohexyl- .
carbodiimide/N-hydroxybenzotriazole and the like. |
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The_ cbmpo_un‘ds of the invention may also be -prepéred by condensation of an
appropriately R,R;Rs-substituted phenol, wherein R,, R, and R, have the previously
given meanings, with an a-amino acid derivative according to the formula RsRgN-
CHR,-CO,H, wherein R,, R; and R; have the previously given meanmgs with the

“use of a condensation agent, such as those mentioned above.

The a-amino acid phenyl ester derivatives of Formula | contain at least one chiral
carbon atom, i.e. the a-carbon atom. The comp.odnds can therefore be obtained as
pure stereoisomers, or as a mixture of stereoisomers. Methods for asymmetric
synthesis whereby the pure stereoisomers are obtained are well known in the 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.

Collins, G. N. Sheldrake and J. Crosby, 1992; John Wiley).

Pharmaceutically acceptable salts may be obtained by treating the free base of the
compounds according to formula | with a mineral acid such as hydrochloric acid,
hydrobromic acid, phosphoric acid, and sulphuric acid, or with an organic acid such
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

o-amino acid phenyl e_ster derivative having the general formula |, 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
su_itable for oral, sublingual, subcutaneous, intravenous, intramuscular, focal, or

rectal administration, and the like, all in unit dosage forms for administration.
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For oral administration, the active ingredient may be presenfed as discrete units,
such as tablets, cépsules, powders, granulates, solutions, susbensions, and the like.
For parenteral administration, the pharmaceutical cbmposition of the invention may
be presented in unit-dose or multi-dose containers, e.g. injection liquids in
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. wal_ér, 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
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

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 pharma-
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
invention can be administered as solid compositions include lactose, starch, celiu-
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 giycol.

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
0.001-50 mg per kg body weight, preferably in a dosage of 0.1-20 mg per kg body
weight.
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The invention is illbstratedby-thé following examples.

EXAMPLES
General. S o
Analysis of Compounds: The mass spectra of compounds 'of Formula | 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 | or its.salt may have

been analysed by this method, the result is indicated below for the compound (and
not the salt) in the following examples.

‘Example 1.

1a: (1)-2-bromobutyric acid. 2.6-dimethoxy-4-methylphenyl ester.
2-Bromobutyryl bromide (31.1 mi) was added to-a stirred solution of 2,6-
dimethoxy-4-methyiphenol (45 g) in dry dichlbrorriethane (500 mi), whereupon

' triethylamine (37.3 mi) 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
filtrate washed fwice 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 pﬁenol, the oil was dissoived in diethyl ether and washed with
sodium hydroxide solution (0.1 M; 3 x 100 ml), then water (4 x 100 ml). The orgaﬁic
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).
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The following intermediate compounds 1b-1h according to Fofmula Il were prepared
in a similar manner: In some instances the starting bromo acid was not commercially
available and was synthesizgd as descibed in the text.

1b: (1)-2-bromobutyric acid, 2.6-dimethoxyphenyi ester. |

'H: NMR (CDCly); & 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, 1H).

1c: (+)-2-bromopropioni 2.6-d :

'H NMR (CDCl,); § 1.97 (d, 3H), 2.35 (s, 3H), 3.80 (s, 6H), 4.68 (q, 1H), 6.42 (s, 2H).

1d: (£)-2-

'H NMR (CDCl,); § 1.98 (d, 3H), 3.80 (s, 3H), 4.68 (g, 1H), 6.61 (d, 2H), 7.14 (t,1H).

'H NMR (CDCL,); 57.13 (t, 1H), 6.61 (d, 2H), 4.52 (¢, 1H), 3.81 (s, 6H), 2.25 (m, 1H),
2.23 (m; 1H), 1.54 (m, 2H), 1.40 (m, 2H), 0.95 (t, 3H). |
1f: (+)-2-bromohexanoic aci 6-dimett
'H NMR (CDCL,); 3 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, 1H), 6.41 (s, 2H). | |
1g: (+)-2-bromopentanoic acid, 2,6-dimethoxy-4-methylphenyl ester.
'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).

noic aci 6-dimethoxyphenyl ester.

"H NMR (CDCI,); § 0.98 (d, 3H), 1.02 (d, 3H), 1.90-2.04 (m, 2H), 2.10-2.17 (m, 1H),
3.81 (s, 6H), 4.50 (t, 1H), 6.61 (d, 2H), 6.11 (¢, 1H).

1i: 2- o-4-methylpentanoic acid. 2.6-dimethoxy-4-methylphenyl ester.
A solution of sodium nitr_ite (31.55 g) in water (70 mi) wés added dropwise to
a stirred solution of D-leucine (20 g) in 47% aqueous hydrobromic acid (140

mi)/water (211 mi) 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
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organic layer was separated and washed with aqueous 's_odiuqﬁ metabisulphite (200
mi), dried over sodium sulphate, fi"lt__er_éd and the solvent removed under reduced
pressure to give 2-bromo-4-methyl-pentanioic acid as a yellow oil (27.6 g) ['H NMR
(CDCl;); & 0.93 (d, 3H), 0.98 (d, 3H), 1.75-1.85 (m, 1H), 1.91-1.95 (m, 2H), 4.30 (t,
1H)]. Oxalyi chioride (9.56 mi) was added dropwise to a stirred solution of the 2-
bromo-4-methylpentanoic acid (10.7 g) ahd pyridine (0.1 mli) in dichloromethane (60
ml). The reaction mixture was stirred for 20 hours and the solvent was removed
under reduced pressure to give 2-brdmd-4—methylpe’nt'anoyl chloride (12 g) ['H' NMR
(CDCl,); 8 0.95 (d, 3H), 1.01 (d, 3H), 1.80-2.07 (m, 3H), 4.52 (t, 1H)]. A solution of
this 2-bromo-4-methylpentanoyl chioride (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
for 20 hours and was then chromatographed on silica gel, eluting with

dichloromethane, to give the title compound as aviscous yellow oil (14.7 g).

'H NMR (CDCly); § 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, 1H), 6.41 (s, 2H).

2,6-dim

Using the same method as descibed for Example 1i, but starting from DL-valine, the
title compound was obtained as an orange solid (77.3 g).

'H NMR (CDCI);  1.17-1.19 (m, 6H), 3.3 (s, 3H), 2.38-2.47 (m 1H), 3.79 (s, 6H),

4.36 (d, 1H), 6.41 (s, 2H).

Example 2. _
a: S-2-bromopropionic acid, 2.6-dimethoxyphenyi ester.

A solution of S-(-)-2-bromopropionic acid (58.8 g) in dry dichloromethane
(590 ml) was stired at room temper'atu're. Oxalyl chloride (73 mi) and
dichloromethane (70 mi) were added, after which gas evdlution 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)’
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gave a mixture of S-%-bromoproplonyl chloride in, gdxchlommethane [103 g,
comprising S-2-bromoprop|onyl chloride (~76 g) and dichloromethane (~27 g)l-

“TH NMR (CDCl,); § 1.92 (d, 3H), 4.65 (q, 1H).

A solution of S-2-bromopropionyl chloride (66 g) and 2,6-dimethoxyphenol
(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 miﬁutes 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
filttrate 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 chromatbgraphy on é

Chiracel OJ column using hexane-isopropanol (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 (CDCl,); 3 1.98 (d, 3H), 3.82 (s, 3H), 4.70 (q, 1H), 6.65 (d, 2H), 7.15 (t,1H).

The following compound was prepared in a similar manner:
2b: S-2- ropionic acid -dimethoxy-4- lphenyt ester.

'H NMR (CDCl,); § 1.96 (d, 3H), 2.34 (s, 3H), 3.80 (s, 6H), 4.68 (q, 1H), 6.42 (s, 2H).

Example 3.

A solution of 2-bromobutyric acid, 2,6-dimethoxy-4-methylphenyl ester (64.7

g) in dry toluene (328 mi) was heated to reflux with stirring, whereupon dry
triethylamine (4 x 31.2 ml) and bis(2-methoxyethyt)amine (4 x 32.9 ml) were added -
as 'aliquots over 48 hours. The reaction mixture was allowed to cool, then filtered
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and the solid- was' washed with diethyl ether. ‘The fi Itrate was concentrated under
reduced pressure to low 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
acidic extracts were cooled in ice-water and basified to_pH 10 with sodium hydroxide
solution (4M; 225 ml). The resulting solution was extrscted with diethyl ether (3 x
500 ml) and the combined extracts washed with water (2 x 500 mi). The organic
phase was dried over magnesium sulphate, filtered and the solvent removed under
reduced pressure to give the crude product as. an oil '(5,0.5 g). Chromatography of
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. :6'9) .

‘H NMR (CDCL); § 1.05 (t, 3H), 1.65-1.8 (m, 1H), 1 9-2 05 (m, 1H), 2.35 (s, 3H),
2.85-3.1 (m, 4H), 3.36 (s, 6H), 3.4-3.5 (m, 4H), 3.55 (t, 1H) 3.77 (s, 6H) 6.40 (s,
2H). Positive ion ESI (M+H)* 370

- 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 diisdpropylethylamine was used
instead of triethylamine as a base. In some cases the starting amine was not
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 (%), enantiomers (295% ee, resolved
via chiral hplc or enzymatic methodology) ajre denot_ed by absolute stereochemistry
i.e. R or S and/or optical rotation i.e. (+) or (-), while enantiomeric mixtures (<97%
ee, prepared from the above S-bromo phenclic esters) have no stereochemistry
assigned, i.e. there is no (+), (-), (+/-), R or S prior to the chemical name (e.g.

example 7i).

"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).
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'H NMR (CDCl,); § 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 (g, 1H), 6.6 (d, 2H), 7.1 (t, 1H). IR (thin film). 1758, 1607, 1482,
1304, 1260, 1115 cm™. Positive ion ESI (M+H)* 370

'H NMR (CDCl,); & 1.5 (d, 3H), 2.35 (s, 3H), 2.85-3.15 (m, 4H), 3.35 (s, 6H), 3.4-3.55
(m, 4H), 38(s 6H), 3.9 (q, 1H), 64(s 2H)

H NMR (CDCL); & 1.50 (d, 3H), 2.85-3.15 (m, 4H), 3.36 (s, 6H), 3.4-3.6 (m, 4H),
3.80 (s, 6H)390(q,1H)66(d 2H)71(t 1H). - |

Posltsve ion ESI (M+H) 344

3h: mwwwumm&&mmmm
Positive ion ES! (M+H)" 294

Positive ion ESI (M+H)" 296

3j: (£)-2-[N-methylbenzylami ic acid, 2.6-dimetho

'H NMR (CDCl,); 8 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

ino]butyric

Positive ion ESI (M+H)" 384

3l MMMM@MJMMAQQMM&M
Positive ion ESI (M+H)" 344

Positive ion ESI (M+H)" 412
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2-Bromohexanoic acid, 2,6-dimeth0xy-4-methylph'enyl ester (14.5 g) and

bis(2-methoxyethyl)amine (16.4 mi) were heated at 100 °C for 3 hours and the
mixture then allowed to cool to room temperature. The mixture was diluted with
diethyl ether (200 ml) and washed with water ahd dilute hydrochloric acid. The acidic -
fraction was basified using sodium carbonaté 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
ether-petroleum ether (2:3 v/v) as the eluent afforded the title compound as an- oil

(8.7 g). 'H NMR (CDC,); 5 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.

The following compounds 3w-3z and 3aa were prepared in a manner similar to that
descibed for Example 3v: .
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oxyphenylester. Positive ion ESI (M+H) 340.

Example 4.
4a: (+)-2-[N-bi

To a stirred sdlution of (i)-2-[N-bis(2-methoxyethyi)amino]pentanoic acid
hydrochloride (1:1) salt (14 g) in dimethyiformamide (280 ml) w_aé added trieth‘yll--
amine (7.3 ml). After 30 minutes 1-(3-dimethylaminbpropyl)—3—ethylcai‘bodiimide
hydrochloride (12.92 g) was added. After a further 30 minutes 2,6-dime_thoxyphenol
(7.99 g) and N,N-dimethylaminopyridine (189 mg) were added and stirring continued
for 3 days. The reaction mixture was poured into water, extracted with dichloro-
methane and tﬁe combined extracts washed wifh dilute hydrochloric acid, dried over
sodium sulphate, filtered and the solvent removed under reduced pressure to gi\}e
the crudé ptoduct as an oil (10.24 g). Chromatography of this oif on alumina afforded
the racemlc titie compound as an oil (1.48 g). '

'H NMR (CDCl,); 3 1.0 (t, 3H) 1.45-1.6 (m, 2H), 1 65—1 .75 (m, 1H), 1.85-1.95 (m,
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:

Positive ion ESI (M+H)" 386
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ester. Positive ion ESI (M+H)* 370

Example 5.

‘The racemic 2-{N-bis(2-methoxyethyl)amino]butyric acid, 2,6-dimethoxy-4-

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 viviv) as the eluent. The title compound with R

absolute configuration eluted first; [o], = +43.3 ° (c=0.6 in chloroform).

The following compounds were prepared in a similar manner:

jI_LPOSItlve ion ESI (M+H) 370 :

5c: R-2-[N- -bis(2- gthgxy hyl)ammolprdmomc acid, 2,§-g[methgxypnggyl § er.
Positive i ion ESI (M+H)* 370

5d: S-2-]N-bis(2-eth inolpropionic acid. 2.6-dimetho | est
Positive ion ESI (M+H) 370 |

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

Both enantiomers (>95 % ee) were prepared; each showed the positive ion ESI
(M+H)" 384,
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(40.0 g) was dissolved in phosphate buffgr (1066 mL; prepared with disodium
hydrogen phosphate (17.32 g) and sodium dihydrogen phosphate dihydrate (12.17
g) per litre of water and the pH adjusted to 7.0 with 2M sodium hydroxide solution).

Porcine liver esterase (5.27 g, 19 units/mg solid, Sigma cat. no. E3019) was added
to this mixture, which was stirred for 4 days at room temperature. Methy! t-butyl
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 1). The
combined organic liquors were dried over sodium sulphate, filtered and the solvent
removed under reduced bressure to give the crude product as an oil (20.5 g).-
Chromatography of this oil on alumina using petroleum ether-ethyi acetate (7:3 viv)
as the eluent afforded the title compound as an oif (10.14 g). '

- Positive ion ESI (M+H)" 356

The following compound was prepared in a similar manner:
6b: R-2-[N-bis(2-mett thyl)ami ic acid, 2.6-
Positive ion ESI (M+H)* 370

Example 7.

e ro i 1: t

Hydrogen chloride gés was passed through a solution of 2R-[N-bis(2-
methoxyethyl)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

dichioromethane (20 ml). This mixture was stirred rapidly and cooled using an ice
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bath. The resultmg white solid that preclpltated was f'Itered off and washed with
diethyl ether to give the titie compound (14.5 g).

'H NMR (CDCl, + C5D,N).. 3 1.13 (t, 3H), 1.95-2.1 (m, 2H), 2.34 (s, 3H), 3.05-3.35
(m, 4H), 3.37 (s, 6H), 3.55-3.75 (m, 4H), 3.78 (s, 6H), 3.85 (1, 1H), 6.3 (br, NH*), 6.40
(s, 2H). IR (KBr disc): 3416, 1768, 1606, 1506 1465 cm‘1

[odo = +7.03 ° (c=0.8 in chloroform). -

The following compounds were prepared in a similar manner. In some cases the salt

was prepared and isolated without dichloromethane.
10 |

TH NMR (CDCl; + C;DN); & 1.31 3 3H) 1.95-2.15 (m, 2H), 2.34 (s, 3H), 3.1-3.35
(m, 4H), 3.37 (s, 6H), 3.55-3.65 (m, 2H), 3.7-3.8 (m, 2H), 3.78 (s, 6H), 3.85 (q; 1H),
6.42 (s, 2H), 6.9 (br, NH"). IR (KBrdlsc) 1768, 1607, 1508, 1470, 1412 cm.

'H NMR (CDCl, + C;D;N); 8 1.13 (¢, 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
(t, 1H).

'H NMR (CDCl, + C;DN); 8 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
(d, 2H), 715(t 1H). IR (KBrdlsc) 1768, 1606, 1585, 1484, 1454 ",

M.p. 96-97°C; 'H NMR (CDCl; + C,D;N); § 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),
6.41 (s, 2H), 6.7 (br, NH"). '
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M.p. 114-116°C; 'H NMR (CDCl; + C;D;N); 3 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, 1H), 6.5 (br, NH"), 6.60
(d, 2H), 7.14 (¢, 1H). | o

'H NMR (CDCI, + C;D;N); 8 1.80 (d; 3H), 2.37 (s, 3H), 2.81 (s, 3H), 3.82 (s, 6H),
4.10 (g, 1H), 4.2-4.4 (m, 2H), 6.45 (s, 2H), 7.35-7.45 (m, 3H), 7.65-7.75 (m, 2H).

7h: R-(+)-2-[N- 1 io i 6- { -m
ester hydrochloride (1:1) salt.

'H NMR (CDCI; + C,D;N); § 1.80 (d, 3H), 2.37 (s, 3H), 2.81 (s, 3H), 3.82 (s, 6H),
4.10 (g, 1H), 4.2-4.4 (m, 2H), 6.45 (s, 2H), 7.35-7.45 (m, 3H), 7.65-7.75 (m, 2H).

. JoJo = +67.8 2 (c=0.8 in chioroform)

H NMR (CDCI, + C,D.N); & 1.88 (d, 3H), 2.36 (s, 3H), 2.89 (s, 3H), 3.75-3.90 (m,
2H), 3.80 (s, 6H), 4.35 (g, 1H), 5.45-5.55 (m, 2H) 6.25-6.40 (m, 1H), 6.45 (s, 2H). -

+)-2-[di ino jonic _aci -di oxy-4-me
chioride (1:1) salt.
'H NMR (CDCI, + C,D.N); 3 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).
+)-2-{N-met zylami ric acid, 2.6-dimetho e ster

chloride (1: !
'H NMR (CDCI, + C;D:;N); & 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),




10

15

20

25

30

..

WO 00/05196 | 20 PCT/EP99/05051.

'H NMR (CDCl; + CD,N); & 1.12 (t, 3H), 1.20 (t, 6H), 1.95:2.10 (m, 2H), 3.1-3.3 (m,
4H), 3.52 (g, 4H), 3.55-3.75 (m, 4H), 3.80 (s 6H) 3.85 (t 1H) 6.60 (d 2H) 7.3 (t,
1H), 7.4 (br, NH’)

'H NMR (CDCI, + C;D;N); § 1.87 (d, 3H), 2.94 (s, 3H), 3.2-3.45 (m, 4H), 3.76 (s, 6H),
4.35 (q, 1H), 6.62 (d, 2H), 7.19 (¢, 1H), 7.2-7.35 (m, 5H).
[od, = +3.3 2 (c=0.6 in chloroform)

*H NMR (CDCI, + C:DsN); 8 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, 1H), 3.85-4.1 (m, 4H), 6.56 (d, 2H),
6.7 (br, NH"), 71(t 1H).

"H NMR (CDCI, + CDN); & 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).

‘H NMR (CDCI, + C;D;N); 5 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}p =+11.4 2 (c=0.6 in chloroform)

7q9: (£)-2-[N-bis(2- Xyca lethyl)amin

este chlori 1:1) salt

"H NMR (CDCI; + C;DeN); 5 0.94 (t, 3H), 1.55-1.70 (m, 1H), 1.80-1.95 (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). |
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"H NMR (CDCl, + CiDGN); 5 1.01 (t, 3H), 1.26 (t, 3H), 1.65-1 80 (m, 1H), 1.90-2.05
(m, 1H), 2.45-2.55 (m, 4H), 2.95-3.20 (m, 4H), 3.55 (& 1H), 3.67 (s, 3H), 3.80 (s,
6H), 4.15 (g, 2H), 6.59 (d, 2H), 7.1 (t, 1H).

*H NMR (CDCl, + C.DgN); 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,
1H), 7.2 (br, NH*).

'H NMR (CDCl, + C,DN);  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, 1H), 3.80 (s, 3H), 615(s 2H), 7.15
(br, NH").

ester hydrochloride (1:1) salt. R o
'H NMR (CDCl, + C;D;N); 8 1.0-1.1 (m, 6H), 2.05-2.2 (m, 1H), 2.85-3.10 (m, 4H),
3.20 (d, 1H), 3.36 (s, 6H), 3.40-3.55 (m, 4H), 3.79 (s, 6H), 6.4 (br, NH*), 6.6 (d, 2H),
7.1 (¢, TH).

r hydrochloride (1. it
'H NMR (CDCl; + C;D;N); & 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). [a]p, = -5.5 2 (¢=0.7 in chloroform)

rochlori A it.
‘H NMR (CDCI, + C;D;N); & 1.21 (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), 3.854.0 (m, 2H), 4.4 (g, 1H), 6.60 (d, 2H), 6.8
(br, NH*), 7.15 (t 1H). [g], = +6.6 2 (c=0.6 in chloroform)

hyg[oghlgﬂ'de (1:1 ) salt.
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'H NMR (cbcr, + CsD;N); § 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 (a, 1H), 6. 65 (d, 2H). 6.7
(br, Nl-l“) 7.20 (t, 1H) o), =-4.92(c=0.7 in chloroform) :

'H NMR (CDCI, + _CsDéN); d 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*). [a], = +9.5 2 (¢c=0.3 in chloroform)

hydrochlori ; t

'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 (, 1H), 3.79 (s, 6H), 6 3 (br, NH") 6.60 (d,
2H) 7. 13 (t, 1H). [g]D =+452° (c-O 5in chloroform)

'H NMR (CDClI, + 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 (q, 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"). [o [_]D =.3.0° (c-0 5in chloroform)

rochloride (1:1) salt.
'"H NMR (CDCI; + CsDsN); § 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), 6.25 (br, NH*), 6.60 (d, 2H),

7.15 (t, 1H). [g;],J =+4.6°(c=0.5in chloroform)

ide (1:1 t.

"H NMR (CDCl, + CsDsN); 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). |
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H NMR (CDCl,); §7.12 (t, 1H), 6.60 (d. 2H), 3.8 (1, 1H) 3.80 (s, 6H), 3.67 (m, 2H),
3.60 (m, 2H), 3.37 (s, 61), 3.22 (m, 2H), 3.12 (m, 2H), 1.95 (m, 2H), 1.52 (m, 2H),
1.41 (m, 2H), 0.95 (t, 3H).

'H NMR (CDCl, + Na,CO, in D,0); § 7.13 (t, 1H), 6.62 (d, 2H), 3.81 (s, 6H), 3.52 (t,
1H), 3.46 (m, 4H), 3.35 (s, 6H), 2.86 (m, 2H), 2.72 (m, 2H), 1.95 (m, 1H), 1.78 (m,
5H), 1.08 (t, 3H) |

1 ide (1:1

'H NMR (CDCl; + C;D;N); & 1.00 (t, 3H), 1.52-1.65 (m, éH) 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).
739- (£)-24 XY
"H NMR (CDCI, + C:D;N); § 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), 287-3 09 (m, 4H), 3.35 (s, 6H), 341-3 53 (m, 4H) 364

{t, 1H), 3.7 (s, 6H), 6.40 (s, 2H).

Tah: E-2-[N-bis(2- ethyl)ami _ ic_acid, 2.6-dimethoxyphe r
hydrochloride (1:1) salf. (the symbol £ is used to indicate the compound to be

énantiomerically pure, but with unknown steréochemistry; Tai represents the second
enantiomer). 'H NMR (CDC,); 5.0.94 (t, 3H), 1.35-1.60 (m, 4H), 1.86-2.02 (m, 2H),
3.02-3.24 (m 4H), 337 (s, 6H), 3.51-3.66 (m, 4H) 3.80 (s, 6H), 3.83 (t, 1H), 6.60 (d,
2H), 7.11 (t, 1H) '

'H NMR (CDCl; + Na,CO; in D,O); 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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'H NMR (CDCL); § 0.98-1.03 (m, 6H), 1.82-1.88 (m, 2H), 1.90-1.98 (m, 1H), 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
(m, 2H), 3.77 (s, 6H), 3.98-4.03 (m, 1H), 6.40 (s, 2H).

'H NMR (CDCl); & 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), 4.034.10
(m, 1H), 6.43 (s, 2H). S |

7al:

“'H NMR (CDCly); § 1.04-1.06 (m, 6H), 2.02-2.11 (m, 1H), 2.3 (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),
6.41 (s, 2H). .

phenylester hydrochloride (1:1) §'§'!1, '

'H NMR (CDCl, + Na,CO, in D,0); 8 0.96-1.00 (m, 6H), 1.61-1.68 (m, 1H), 1.73-1.81
(m, 1H), 1.85-1.96 (m, 1_|-|),' 2.90-2.97 (m, 2H), 3.00-3.07 (m, 2H), 3.36 (s, 6H), 3.42-
3.53 (m, 4H), 3.77 (¢, 1H), 3.79 (s, 6H), 6.60 (d, 2H), 7.11 (t, 1H). -

_ enylest chloride (1:1) s

'H NMR (CDCl, + 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

(m, 2H), 3.66 (t, 1H), 3.80 (s, 6H), 6.60 (d, 2H), 7.12 (%, 1H).
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Example 8. ~ HYPNOTIC ACTIVITY

The hypnotic potency of the g-amino acid phenyl ester derivatives of the invention
was determined upon their intravenous administration in mice. The dose required to cause
a loss 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 HDq,
(hypnotic dose 5,) and is expressed in umol.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 HD;, data for a number of compounds of the invention are given in Table |.

The in vitro effect of the. compounds of the invention at GABA, receptors was
assessed through determination of their ability to inhibit [*S}]-TBPS ([**S]-tert-butyl
bicyclophosphorothionate) binding to rat whole brain membranes. The concentration of g-
amino acid phenyl ester .derivative required to inhibit 50% of binding of [*°*S]-TBPS was
determined. These in vitro experiments were carried out as described in detail by
Anderson et al., J.Med.Chem. 1997, 40, 1668-1681. IC, data for a number of compounds

of the invention are given in Table I.
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Rs—N 0] Q R3
\Rs /.
Formula | -
Example' R, R, R R, TBPS HD50
' _ _ ICs, iM  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
7 H - Et CH,-CH,-O-Et CH,-CH,-O-Et ND* 29
Tz # # # # 18 19
7aa  # # # ¥ " 2
7s H n-Pr CH,-CH,-O-Me CH,-CH,-O-Me 4.2 12
7d H Me CH,-CH,-O-Et : CHZ-'CH.Z-O-Et <100 68
7x # # # # <100 46
Tw # # # # ~100 35
7e Me Me 'CH,-CH,-O-Me CH,-CH,-O-Me <100 52
74 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
7h # # # # 27 56
7k H Et Me benzyl 13 .40
7m H Me Me CH,~CHxy-phenyl 59 38
7p Me Me Me CH,-CH,-O-Me ~100 72
71 Me Me Me CH,-CH=CH, ~100 60
Ti Me Me Et Et <50 43
7t OMe Et CH,-CH,-O-Me CH,-CH,-O-Me 14 21
7n? H Et CH,-CH,-O-Me CH,-CH,-O-Me 20 27
7u H i-Pr CH,-CH,-O-Me CH,-CH,-O-Me 100 27
703 H Et CH,-CH,-O-Me CH,-CH,-O-Me <100 64
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Re E0
Rs—N 0 R3
\
Re
Formulal
5 Continuation of Table |
Example' R, R, Rs R, TBPS  HD50
ICs, 1M umol.kg’
7ad H n-Bu CH,-CH,-O-Me CH,-CH,-O-Me ND <12
7ae H Et (CH,);OMe (CH,),OMe ND 27
7af Me n-Pr CH,-CH,-O-Me CH,-CH,-O-Me ND 34
7ag 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 ~Bu CH,-CH,-O-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

4,

: N.D - not determined

': R, and R, are each OMe (if not otherwise indicated;
2R, and R, are each OEt;
* R, and R, are each O-i-Pr

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

®. Me= methyl; Et= ethyi; n-Pr= n-propyl; i-Pr= iso-propyl; n-Bu='h-butyl; i-Bu= iso-butyl




v

‘WO 00/05196 . PCT/EP99/05051.
28 -

Claims.

1. An g-amino acid phenyl ester derivative having the general formula |

R -:}_{ Rj R |
57\ 3 \
ks :}3 E;H!l_lﬂjllll[l I

Formula |

wherein

R,is (C,_;.;)alkyloxy;

R,is (C,s)alkyl, (C,s)alkyloxy or (C,.;)alkenyl;

R, is hydrogen, (C, )alkyl, (C,s)alkyloxy or (C,)alkenyl;

R,is (C.oalkyl;: |

R, and R, are independently (C,.)alkyl, (C,o)alkenyl, (C,)alkynyl or aralkyl, each
of which may be optionally substituted with (C,)alkyloxy, (C1_3)alkyloxycarbonyl,
cyano or NR;R,;

R; and R, are independen_tly (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.

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.

4. The g-amino acid ph_enyl ester derivative of claim 1, wherein R, and R, are

methoxy; R, is hydrogen or methyl; R, is ethyl; and R; and R, are methoxyethyl.
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5. The g-amino acid phéhyi ester derivatives of claim 4, Wherein the configuration at

~ the g-carbon atom is that of the R-enantiomer.

6. An g-amino acid phenyl ester derivative having the general formuia 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 g-amino acid phenyl ester derivative
having the general formula |, or a pharmaceutically acceptable salt thereof, in
admixture with pharmaceutically acceptable auxiliaries.

8. The use of an a~-amino acid phenyl ester derivative having the general formula |,
or a pharmaceutically acceptable salt thereof, for the manufacture of a’

medicament having hypnotic activity.

9. The use of an g-amino acid phenyl ester derivative having the general formula |,
or a pharmaceutically acceptable salt thereof, for the manufacture of a
medicament having sedative or analgesic activity, or for tﬁe treatment of GABA
related diseases, such as anxiety (e.g. panic aftack), stress, sleep disorders, post

natal depression, and premenstrual tension, and in the alleviation of seizure.
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