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Description

[0001] The invention relates to a novel process for the preparation of an enantiomerically pure 7-amino-5H,7H-dibenzo
[b,d]azepin-6-one of the formula

wherein R1 is hydrogen or halogen, particularly of a (S)-7-amino-5H,7H-dibenzo[b,d]azepin-6-one of the formula

wherein R1 is hydrogen or halogen.
[0002] The (S)-7-amino-5H,7H-dibenzo[b,d]azepin-6-ones of formula I are chiral building blocks for the synthesis of
malonamide derivatives which have the potential to act as γ-secretase inhibitors and therefore may be useful in the
treatment of Alzheimer’s disease and cancer. Such malonamide compounds are e.g. disclosed in the PCT Publication
WO 2005/023772.
[0003] The process of the present invention is particularly useful in the synthesis of malonamide compounds of the
formula

wherein R1 is hydrogen or halogen and R2 has the meaning of C1-4-alkyl optionally substituted with C3-7-cycloalkyl or
benzyl which is optionally substituted with C1-4-alkoxy;
R3, R4 are independently from each other hydrogen, lower alkyl, lower alkoxy, phenyl or halogen;
R5 is lower alkyl, lower alkynyl, -(CH2)n-O-lower alkyl, -(CH2)n-S-lower alkyl, -(CH2)n-CN, -(CR’R")n-CF3, -(CR’R")n-CHF2,
-(CR’R")n-CH2F, -(CH2)n-C(O)O-lower alkyl, -(CH2)n-halogen, or is -(CH2)n-cycloalkyl, optionally substituted by one or
more substituents, selected from the group consisting of phenyl, halogen or CF3;
R’, R"are independently from n and from each other hydrogen, lower alkyl, lower alkoxy, halogen or hydroxy;
n is 0, 1,2,3,4 and their pharmaceutically suitable acid addition salts, optically pure enantiomers, racemates or diaster-
eomeric mixtures thereof.
[0004] As used herein, the term "lower alkyl" denotes a saturated straight- or branched-chain alkyl group containing
from 1 to 7 carbon atoms, for example, methyl, ethyl, propyl, isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl and the like.
Preferred lower alkyl groups are groups with 1 - 4 carbon atoms.
[0005] As used herein, the term "lower alkynyl" denotes an unsaturated straight- or branched-carbon chain containing
from 2 to 7 carbon atoms and containing at least one triple bond.
[0006] The term "cycloalkyl" denotes a saturated carbocyclic group, containing 3 - 7 carbon atoms. Examples of
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C3-C7-cycloalkyl are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, preferably cyclopropyl.
[0007] The term "halogen" denotes chlorine, iodine, fluorine and bromine.
[0008] The term "lower alkoxy" denotes a group wherein the alkyl residues is as defined above, and which is attached
via an oxygen atom.
[0009] The expression "-(CR’R")n-" may be, for example -CH2-, -CH2-CH2-, -CH2-CH2-CH2-, -CH2-CF2-,
-CH2-CH2-CF2-, -CH2-CH2-CH(OCH3)-, -CH2CH(OH)- or -C(CH3)2-CH(OH)-.
[0010] The term "pharmaceutically acceptable acid addition salts" embraces salts with inorganic and organic acids,
such as hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid,
acetic acid, succinic acid, tartaric acid, methane sulfonic acid, p-toluene sulfonic acid and the like.
[0011] Access to the enantiomerically pure 7-amino-5H,7H-dibenzo[b,d]azepin-6-one of the formula

so far happened by HPLC over a chiral stationary phase (see PCT Publication WO 2005/023772). However, these
methods are suitable on laboratory scale only.
[0012] Object of the invention therefore was to provide access to the chiral 7-amino-5H, 7H-dibenzo[b,d]azepin-6-one
with high enantiomeric excess and with a process which is applicable on a technical scale.
[0013] It has been found that the object could be reached with the process of the present invention which comprises
the optical resolution of a dibenzo[b,d]azepinone derivative of the formula

wherein R1 is as above and R2 has the meaning of C1-4-alkyl optionally substituted with C3-7-cycloalkyl or benzyl which
is optionally substituted with C1-4-alkoxy using a chiral menthyl chloroformate.
[0014] The dibenzo[b,d]azepinone derivatives of formula II can be manufactured for example as outlined in the scheme
below exemplified for the compounds with R1 4-methoxy-benzyl and R2 hydrogen.
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[0015] Synthesis of 3 can for instance be performed according to J.Am.Chem.Soc., 1955, 77, 675 by the 2 steps route
described in the scheme above. In a first step the N-chloroacetamide 2 is formed from 1 and subsequently ring closure
to 3 is effected by refluxing 2 in 1,3-dichlorobenzene in the presence of aluminum chloride.
[0016] Introduction of the amino group and the formation of 6 can be done by protecting the lactam function thereby
forming 4, by converting 4 into the oxime 5 and by reducing 5 to the racemic amine 6 as described in US Patent No.
6528505.
[0017] Methods for producing asymmetric carbonic esters have been described in PCT Publication WO 2005/023749.
[0018] Suitable menthyl chloroformate is the (-)-menthyl chloroformate or the (+)-menthyl chloroformate, preferably
the (-)-menthyl chloroformate.
[0019] The optical resolution usually comprises the steps

a) the formation of the epimer of the menthyl carbamate of the formula

wherein R1 is hydrogen or halogen and R2 has the meaning of C1-4-alkyl optionally substituted with C3-7-cycloalkyl
or benzyl which is optionally substituted with C1-4-alkoxy from the dibenzo[b,d]azepinone derivative of the formula

wherein R1 and R2 are as above with (-)-menthyl chloroformate and

b) the cleavage of the menthyl carbamate and of the protecting group R2 in the presence of an acid.
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Step a)

[0020] The dibenzo[b,d]azepinone derivative of formula II used as starting compound for the process of the present
invention usually carry R1 and R2 substituents as defined above.
[0021] Particularly R1 has the meaning of hydrogen or fluorine, more preferably of hydrogen and R2 has the meaning
of a C1-4-alkoxy benzyl, more preferably of 4-methoxy-benzyl.
[0022] The formation of the epimer of the menthyl carbamate of formula III in step a) is usually performed in the
presence of an inorganic or organic base in an organic solvent.
[0023] Suitable inorganic bases can be selected from alkali carbonates or alkali bicarbonates, preferably sodium
carbonate is used.
[0024] Suitable organic bases can be selected from a trialkyl amine or from pyridine, preferably pyridine is used.
[0025] Suitable organic solvents can be selected from cyclic ethers such as tetrahydrofuran, from halogenated solvents
like methylene chloride or from N-methylpyrrolidone or N,N’-dimethylformamide.
[0026] The conversion as a rule is performed at a temperature from 0° C to 100 °C preferably at room temperature.
[0027] Recovery of the preferred epimer of the menthyl carbamate of formula III can be achieved by selective crys-
tallization with a suitable solvent.
[0028] Suitable solvents for the selective crystallization are heptane, ethylacetate, diisopropylether, toluene, tert-butyl-
methylether, preferably heptane or ethylacetate
[0029] The desired epimer can be obtained with a diastereomeric excess of ≥ 99 %.
[0030] The undesired epimer of the menthyl carbamate as a rule remains in the mother liquor. A partial isomerization
to the desired epimer of the menthyl carbamate of formula III can be achieved by a treatment of the material recovered
from the mother liquor with lithium diisopropyl amide at about -75 °C in a suitable organic solvent, such as tetrahydrofuran
and subsequently with chlorotrimethylsilane at -75 °C to 50 °C. The desired isomer can finally be recovered, after
hydrolysis at room temperature to 50 °C by extraction e.g. with ethyl acetate from the reaction mixture.
[0031] A further embodiment of the present invention is the menthylcarbamate of the formula

wherein R1 is hydrogen or halogen and R2 has the meaning of C1-4-alkyl optionally substituted with C3-7-cycloalkyl or
benzyl which is optionally substituted with C1-4-alkoxy, its optical isomers and mixtures thereof.
[0032] A preferred embodiment of the present invention is the epimer of the menthyl carbamate of formula

wherein R1 is hydrogen or halogen and R2 has the meaning of C1-4-alkyl optionally substituted with C3-7-cycloalkyl or
benzyl which is optionally substituted with C1-4-alkoxy.
[0033] Particularly R1 has the meaning of hydrogen or fluorine, more preferably of hydrogen and R2 has the meaning
of a C1-4-alkoxy benzyl, more preferably of 4-methoxy-benzyl.

Step b)

[0034] The cleavage of the carbamate function of the menthyl carbamate of formula III and the cleavage of the protecting
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group R2 in step b) is performed in the presence of an acid.
[0035] Suitable acids can be selected from trifluoro acetic acid, trifluoromethanesulfonic acid, methanesulfonic acid
or sulfuric acid or mixtures thereof. Preferably trifluoro acetic acid and trifluoromethanesulfonic acid is used.
[0036] The reaction is usually performed in the presence of an organic solvent which can be selected from methyl-
enechloride, tetrahydrofuran, tert-butylmethylether or N-methylpyrrolidone.
[0037] Recovery of the desired (S)-7-amino-5H, 7H-dibenzo[b,d]azepin-6-one of formula I can happen according to
methods known to the skilled in the art.
[0038] The process of the present invention is as mentioned above particularly useful in the synthesis of malonamide
compounds of the formula

wherein R1 to R5 are as above.
[0039] The conversion of the (S)-7-amino-5H,7H-dibenzo[b,d]azepin-6-one to the malonamide derivatives of formula
IV is disclosed in the PCT Publication WO 2005/023772.
[0040] The following examples shall illustrate the invention without limiting it.

Example 1

7-amino-5-(4-methoxy-benzyl)-5H,7H-dibenzo[b,d]azepin-6-one

a) N-biphenyl-2-yl-2-chloro-acetamide

[0041] Triethylamine (26.7 g) was added to a solution of 2-aminobiphenyl (41.4 g) in dichloromethane (248 mL) at
room temperature. The solution obtained was cooled to -18 °C and chloracetylchloride (28.8 g) was slowly added. The
suspension obtained was further stirred 1 hour at 0 °C and 15 hours at room temperature. Dichloromethane (150 mL),
ice-water (500 mL), water (500 mL) and saturated aqueous NaHCO3 (150 mL) were added. After stirring, the phases
were separated, the organic phase was washed with half-saturated aqueous NaCl (1000 mL) and the aqueous phases
were extracted with dichloromethane (250 mL). The combined organic layers were dried (MgSO4) and concentrated
under vacuum to a weight of ca. 100 g. After 40 minutes stirring at room temperature, the precipitate was filtered off,
washed with dichloromethane (80 mL) and dried under high vacuum to afford N-biphenyl-2-yl-2-chloro-acetamide (8.6
g, 14.5%) as white crystals. The filtrate was further concentrated under reduced pressure to a weight of ca. 115 g and
hexane (100 mL) was added dropwise. After 1 hour stirring at room temperature, the precipitate was filtered off, washed
with 3 portions of hexane/dichloromethane 4:1 (22 mL) and dried under high vacuum affording N-biphenyl-2-yl-2-chloro-
acetamide (31.2 g, 53.0%) as a grey powder. The filtrate was concentrated under reduced pressure to a weight of ca.
90 g and stirred 1 hour at room temperature. The precipitate was filtered off, washed with 2 portions of hexane/dichlo-
romethane 4:1 (17 mL) and dried under high vacuum affording N-biphenyl-2-yl-2-chloro-acetamide (10.8 g, 18.3%) as
a grey powder.
MS(ISP): m/e = 508 (2M+NH4

+, 25), 262 (M+NH4
+, 78) 246 (M+H+, 100).

b) 5H,7H-dibenzo[b,d]azepin-6-one

[0042] AlCl3 (12.1 g) was added to a solution of N-biphenyl-2-yl-2-chloro-acetamide (9.9 g) in 1,3-dichlorobenzene
(99 mL). The reaction mixture was stirred 24 hours at 170 °C, cooled to 0 °C and poured into ice-water (1500 mL). The
suspension obtained was filtered off, the precipitate washed with water (250 mL), 2 portions of hexane/dichloromethane
4:1 (25 mL), 2 portions of water (125 mL) and 2 portions of hexane (25 mL) affording 5H,7H-dibenzo[b,d]azepin-6-one
(6.9 g, 82.5%) as an off-white powder.
MS(ISP): m/e = 232 (M+Na+, 14), 210 (M+H+, 100).
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c) 5-(4-methoxy-benzyl)-5H,7H-dibenzo[b,d]azepin-6-one

[0043] Tetrabutylammonium bromide (0.82 g), potassium hydroxide (1.7 g) and p-methoxybenzylchloride (4.3 g), in
that order, were added to a suspension of 5H,7H-dibenzo[b,d]azepin-6-one (5.63 g) in THF (112.5 mL). The reaction
mixture was stirred 3 hours at room temperature. Dichloromethane (250 mL) and half-saturated aqueous NaCl (1500
mL) were added. The phases were separated, the organic phase was washed with half-saturated aqueous NaCl (1000
mL) and the aqueous layers were extracted with dichloromethane (150 mL) three times. The combined organic layers
were dried (MgSO4), concentrated under reduced pressure and dried under high vacuum affording 5-(4-methoxy-benzyl)-
5H,7H-dibenzo[b,d]azepin-6-one (9.5 g, quant.) as a brown oil, which was used in the next step without further purification.
MS(ISP): m/e = 659 (2M+H+, 60), 352 (M+Na+, 14), 330 (M+H+, 100), 242 (52), 222 (87).

d) 5-(4-methoxy-benzyl)-5H-dibenzo[b,d]azepine-6,7-dione 7-oxime

[0044] Potassium tert-butylate (7.6 g) was added slowly to a solution of 5-(4-methoxy-benzyl)-5H,7H-dibenzo[b,d]
azepin-6-one (14.6 g) in THF (146 mL) cooled to 0 °C. After 10 minutes stirring at 0 °C, isopentylnitrite (10.6 g) was
slowly added and the reaction mixture was further stirred 105 minutes at 0 °C. The reaction mixture was poured onto
half-saturated aqueous NaCl (1200 mL) cooled to 0 °C and dichloromethane (500 mL) was added. The phases were
separated, the organic phase was washed with half-saturated aqueous NaCl (1200 mL) and the aqueous layers were
extracted with dichloromethane (250 mL) twice. The combined organic layers were dried (MgSO4), concentrated under
reduced pressure and dried under high vacuum affording 5-(4-methoxy-benzyl)-5H-dibenzo[b,d]azepine-6,7-dione 7-
oxime (18.4 g, quant.) as a yellow foam, which was used in the next step without further purification.
MS(ISP): m/e = 739 (2M+Na+, 20), 717 (2M+H+, 79), 381 (M+Na+, 47), 359 (M+H+, 100), 251 (28).

e) 7-amino-5-(4-methoxy-benzyl)-5H,7H-dibenzo[b,d]azepin-6-one hydrochloride

[0045] Aqueous HCl 2N (20.8 mL) was added to a solution of 5-(4-methoxy-benzyl)-5H-dibenzo[b,d]azepine-6,7-dione
7-oxime (8.3 g) in methanol (83.0 mL). Pd/C (10% weight, 540 mg) was added to the reaction mixture and the system
was stirred under 10 bar H2 at 50 °C for 2 days. After exchanging H2 for Ar, the reaction mixture was filtered, concentrated
under reduced pressure and dried under high vacuum yielding 7-amino-5-(4-methoxy-benzyl)-5H,7H-dibenzo[b,d]
azepin-6-one hydrochloride (8.7 g, quant.) as a light yellow powder. This powder was suspended in acetonitrile (43 mL)
and stirred 2 hours at room temperature. The precipitate was filtered off, washed with acetonitrile and dried under reduced
pressure yielding 7-amino-5-(4-methoxy-benzyl)-5H,7H-dibenzo[b,d]azepin-6-one hydrochloride (8.3 g, 96%) as an off-
white powder.
MS(ISP): m/e = 367 (M+Na+, 13), 345 (M+H+, 100).

f) 7-amino-5-(4-methoxy-benzyl)-5H,7H-dibenzo[b,d]azepin-6-one

[0046] Aqueous HCl 3N (18.0 mL) was added to a solution of 5-(4-methoxy-benzyl)-5H-dibenzo[b,d]azepine-6,7-dione
7-oxime (10.9 g.) in methanol (150.0 mL). Pd/C (10% weight, 1.08 g) was added to the reaction mixture and the system
was stirred under 10 bar H2 at 50 °C for 18 hours. After exchanging H2 for Ar, the reaction mixture was filtered, water
(150 mL) was added and methanol was removed under reduced pressure. The aqueous phase was extracted with
EtOAc (50.0 mL), the organic phase was washed with water (50.0 mL) and the aqueous phases were extracted separately
with the same portion of EtOAc (30.0 mL). Dichloromethane (100.0 mL) was added to the combined aqueous phases
and aqueous NaOH 0.9 M (65.5 mL) was added slowly to bring the aqueous phase to pH = ca. 7. After 10 minutes
stirring, the phases were separated; the aqueous phase was extracted with dichloromethane (50.0 mL). The combined
organic phases were dried (MgSO4) and concentrated under reduced pressure yielding 7-amino-5-(4-methoxy-benzyl)-
5H,7H-dibenzo[b,d]azepin-6-one (9.7 g, 91%) as yellow oil.
MS(ISP): m/e = 367 (M+Na+, 50), 345 (M+H+, 100), 208 (34).

Example 2

(S)-7-amino-5H,7H-dibenzo[b,d]azepin-6-one

a) [(S)-5-(4-methoxy-benzyl)-6-oxo-6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl]-carbamic acid-(1R,2S,5R)-2-isopropyl-
5-methyl-cyclohexyl ester

[0047] Water (40 mL) was added to a yellow solution of 7-amino-5-(4-methoxy-benzyl)-5H,7H-dibenzo[b,d]azepin-6-
one (7.45 g) in THF (40 mL) at room temperature forming a light yellow suspension. To this suspension were added
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K2CO3 (5.53 g) in one portion and after 15 minutes stirring (-)-(1R)-menthyl chloroformate (4.96 g) within 30 minutes.
The dropping funnel was washed with THF. The emulsion was stirred 105 minutes at room temperature. Heptan (486
mL) was added within 40 minutes and after 60 more minutes stirring, the precipitate was filtered off, washed with heptan,
water and heptan in this row and dried under vacuum at 55 °C to afford [(S)-5-(4-methoxy-benzyl)-6-oxo-6,7-dihydro-
5H-dibenzo[b,d]azepin-7-yl]-carbamic acid (1R,2S,5R)-2-isopropyl-5-methyl-cyclohexyl ester (4.75 g, 45%), d.e = 99.8:
0.2 (HPLC), as a white powder.
MS(ISP): m/e = 549 (M+Na+, 20), 527 (M+H+, 100), 389 (35), 345 (43).
[0048] The phases of the filtrate were separated. The organic phase was washed with brine:water 1:1 (400 mL) and
the aqueous layers was extracted with heptane (150 mL). The combined organic phases were dried (MgSO4), concen-
trated under reduced pressure and dried under high vacuum at 50 °C to afford a foam (6.66 g, 63%), d.e. = 4.4:95.6 (HPLC).
MS(ISP): m/e = 549 (M+Na+, 22), 527 (M+H+, 100), 389 (29), 345 (45).

b) (S)-7-amino-5H,7H-dibenzo[b,d]azepin-6-one.

[0049] To a solution of [(S)-5-(4-methoxy-benzyl)-6-oxo-6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl]-carbamic acid (1R,
2S,5R)-2-isopropyl-5-methyl-cyclohexyl ester (7.79 g) in CH2Cl2 (195 mL) cooled to 0 °C was added trifluroacetic acid
(34.4 g) over 15 minutes followed by trifluoromethansulfonic acid (11.3 g) within 15 minutes. The purple solution obtained
was stirred 16 hours at room temperature and concentrated under reduced pressure at 40 °C affording a dark red oil,
which was partitioned between CH2Cl2 and half-saturated aqueous NaHCO3. The phases were separated and the
aqueous phase was extracted with CH2Cl2. The combined organic layers were dried (MgSO4) and concentrated under
vacuum affording 94.0 g of the yellow solution. The solution was diluted with MeOH (66 mL) and HCl aqueous 2N was
added drop wise at room temperature. After 30 minutes stirring, the solution was concentrated under reduced pressure.
The solid residue was triturated with CH2Cl2 at room temperature for 16 hours, filtered off, washed with CH2Cl2 and
dried under high vacuum at 75°C yielding (S)-7-amino-5H,7H-dibenzo[b,d]azepin-6-one (3.64 g, 94%) as a white to light
pink powder of mp > 225 °C.
MS(ISP): m/e = 225 (M+H+, 100).

c) Racemization of [(R)-5-(4-methoxy-benzyl)-6-oxo-6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl]-carbamic acid (1R,2S,
5R)-2-isopropyl-5-methyl-cyclohexyl ester and isolation of [(S)-5-(4-methoxy-benzyl)-6-oxo-6,7-dihydro-5H-dibenzo[b,
d]azepin-7-yl]-carbamic acid (1R,2S,5R)-2-isopropyl-5-methyl-cyclohexyl ester.

[0050] To a solution of [(R)-5-(4-methoxy-benzyl)-6-oxo-6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl]-carbamic acid (1R,
2S,5R)-2-isopropyl-5-methyl-cyclohexyl ester (5.58 g) in THF (20 mL) cooled to -75 °C was added lithium diisopropylamid
(2M solution in THF, 15 mL) within 60 minutes. The reaction mixture was stirred 5 hours at -75 °C, chlorotrimethylsilane
(4.6 mL) was added within 35 minutes and the reaction mixture was stirred 15 hours at room temperature. An ice-water
mixture (50 mL) was added and after 2.5 hours stirring, EtOAc (200 mL) and brine:water 1:1 (400 mL) were added. The
phases were separated, the organic phase was washed with brine:water 1:1 (300 mL) twice and the aqueous phases
were extracted with EtOAc (100 mL) twice. The combined organic layers were dried (MgSO4) and concentrated under
reduced pressure until a weight of 15.8 g. The suspension obtained was filtered off and the precipitate was dried under
vacuum at room temperature affording [(S)-5-(4-methoxy-benzyl)-6-oxo-6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl]-car-
bamic acid (1R,2S,5R)-2-isopropyl-5-methyl-cyclohexyl ester (1.75 g, 31.5%), with d.e. = 99.2:0.8 (HPLC), as a white
powder.
[0051] Heptan (132 mL) was added to the filtrate and after 2 days at room temperature, the precipitate was filtered
off affording a ca. 1:1 mixture of [(R)-5-(4-methoxy-benzyl)-6-oxo-6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl]-carbamic acid
(1R,2S,5R)-2-isopropyl-5-methylcyclohexyl ester and of [(S)-5-(4-methoxy-benzyl)-6-oxo-6,7-dihydro-5H-dibenzo[b,d]
azepin-7-yl]-carbamic acid (1R,2S,5R)-2-isopropyl-5-methyl-cyclohexyl ester. The filtrate was concentrated under re-
duced pressure and dried under high vacuum affording of [(R)-5-(4-methoxy-benzyl)-6-oxo-6,7-dihydro-5H-dibenzo[b,
d]azepin-7-yl]-carbamic acid (1R,2S,5R)-2-isopropyl-5-methyl-cyclohexyl ester (3.5 g, 64% HPLC ISTD, 40%), d.e. =
96.9:3.1 as a yellow oil.

Claims

1. Process for the preparation of an enantiomerically pure 7-amino-5H,7H-dibenzo[b,d]azepin-6-one of the formula
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wherein R1 is hydrogen or halogen comprising the optical resolution of a dibenzo[b,d]azepinone derivative of the
formula

wherein R1 is as above and R2 has the meaning of C1-4-alkyl optionally substituted with C3-7-cycloalkyl or benzyl
which is optionally substituted with C1-4-alkoxy using a chiral menthyl chloroformate.

2. Process according to claim 1, characterized in that the (S)-7-amino-5H,7H-dibenzo[b,d]azepin-6-one of the formula

is formed using (-)-menthyl chloroformate.

3. Process according to claims 1 or 2, characterized in that the optical resolution comprises the steps

a) the formation of the epimer of the menthyl carbamate of the formula

wherein R1 is hydrogen or halogen and R2 has the meaning of C1-4-alkyl optionally substituted with C3-7-cycloalkyl
or benzyl which is optionally substituted with C1-4-alkoxy from the dibenzo[b,d]azepinone derivative of the formula
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wherein R1 and R2 are as above with (-)-menthyl chloroformate and
b) the cleavage of the menthyl carbamate and of the protecting group R2 in the presence of an acid.

4. Process according to claim 3, characterized in that for the formation of the epimer of the menthyl carbamate of
formula III in step a) a base is present.

5. Process according to claims 3 or 4, characterized in that the formation of the epimer of the menthyl carbamate of
formula III in step a) is performed in an organic solvent.

6. Process according to any one of claims 3 to 5, characterized in that the epimer of the menthyl carbamate of formula
III in step a) is recovered by way of a selective crystallization with an organic solvent.

7. Process according to any one of claims 3 to 6, characterized in that for the cleavage of the menthyl carbamate
and the protecting group R2 in step b) trifluoroacetic acid and trifluoromethanesulfonic acid is used.

8. Process according to claim 1, characterized in that R1 is hydrogen or fluorine and R2 is C1-4-alkoxy benzyl.

9. Process according to claim 1, characterized in that R1 is hydrogen and R2 is 4-methoxy-benzyl.

10. Compound of the formula

wherein R1 is hydrogen or halogen and R2 has the meaning of C1-4-alkyl optionally substituted with C3-7-cycloalkyl
or benzyl which is optionally substituted with C1-4-alkoxy.

11. Compound according to claim 10 wherein R1 is hydrogen and R2 is 4-methoxy-benzyl.

Patentansprüche

1. Verfahren zur Herstellung eines enantiomerenreinen 7-Amino-5H,7H-dibenzo[b,d]azepin-6-ons der Formel
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wobei R1 Wasserstoff oder Halogen ist, umfassend die Racematspaltung eines Dibenzo[b,d]azepinonderivats der
Formel

wobei R1 wie oben ist und R2 die Bedeutung eines C1-4-Alkyls aufweist, das gegebenenfalls mit C3-7-Cycloalkyl
oder Benzyl, welches gegebenenfalls mit C1-4-Alkoxy substituiert ist, substituiert ist, unter Verwenden eines chiralen
Menthylchloroformiats.

2. Verfahren gemäß Anspruch 1, dadurch gekennzeichnet, dass das (S)-7-Amino-5H,7H-dibenzo[b,d]azepin-6-on
der Formel

unter Verwenden von (-)-Menthylchloroformiat gebildet wird.

3. Verfahren gemäß Ansprüchen 1 oder 2, dadurch gekennzeichnet, dass die Racematspaltung die Schritte umfasst

a) die Bildung des Epimers des Menthylcarbamats der Formel
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wobei R1 Wasserstoff oder Halogen ist und R2 die Bedeutung eines C1-4-Alkyls aufweist, das gegebenenfalls
mit C3-7-Cycloalkyl oder Benzyl, welches gegebenenfalls mit C1-4-Alkoxy substituiert ist, substituiert ist, aus
dem Dibenzo[b,d]azepinonderivat der Formel

wobei R1 und R2 wie oben sind, mit (-)-Menthylchloroformiat und
b) die Spaltung des Menthylcarbamats und der Schutzgruppe R2 in Gegenwart einer Säure.

4. Verfahren gemäß Anspruch 3, dadurch gekennzeichnet, dass für die Bildung des Epimers des Menthylcarbamats
der Formel III in Schritt a) eine Base zugegen ist.

5. Verfahren gemäß Ansprüchen 3 oder 4, dadurch gekennzeichnet, dass die Bildung des Epimers des Menthyl-
carbamats der Formel III in Schritt a) in einem organischen Lösungsmittel durchgeführt wird.

6. Verfahren gemäß einem der Ansprüche 3 bis 5, dadurch gekennzeichnet, dass das Epimer des Menthylcarbamats
der Formel III in Schritt a) durch eine selektive Kristallisation mit einem organischen Lösungsmittel gewonnen wird.

7. Verfahren gemäß einem der Ansprüche 3 bis 6, dadurch gekennzeichnet, dass für die Spaltung des Menthyl-
carbamats und der Schutzgruppe R2 im Schritt b) Trifluoressigsäure und Trifluormethansulfonsäure verwendet wird.

8. Verfahren gemäß Anspruch 1, dadurch gekennzeichnet, dass R1 Wasserstoff oder Fluor ist und R2 C1-4-Alkoxy-
benzyl ist.

9. Verfahren gemäß Anspruch 1, dadurch gekennzeichnet, dass R1 Wasserstoff ist und R2 4-Methoxybenzyl ist.

10. Verbindung der Formel
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wobei R1 Wasserstoff oder Halogen ist und R2 die Bedeutung eines C1-4-Alkyls aufweist, das gegebenenfalls mit
C3-7-Cycloalkyl oder Benzyl, welches gegebenenfalls mit C1-4-Alkoxy substituiert ist, substituiert ist.

11. Verbindung gemäß Anspruch 10, wobei R1 Wasserstoff ist und R2 4-Methoxybenzyl ist.

Revendications

1. Procédé de préparation d’une 7-amino-5H,7H-dibenzo[b,d]azépin-6-one énantiomériquement pure de formule

dans laquelle R1 représente un atome d’hydrogène ou d’halogène, comprenant la résolution optique d’un dérivé de
dibenzo[b,d]azépinone de formule

dans laquelle R1 est tel que ci-dessus et R2 a la signification d’un groupe alkyle en C1 à C4 éventuellement substitué
par un groupe cycloalkyle en C3 à C7 ou benzyle qui est éventuellement substitué par un groupe alcoxy en C1 à C4
en utilisant un chloroformiate de menthyle chiral.

2. Procédé selon la revendication 1, caractérisé en ce que la (S)-7-amino-5H,7H-dibenzo[b,d]azépin-6-one de formule
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est formée en utilisant du (-)-chloroformiate de menthyle.

3. Procédé selon les revendications 1 ou 2, caractérisé en ce que la résolution optique comprend les étapes

a) la formation de l’épimère du carbamate de menthyle de formule

dans laquelle R1 représente un atome d’hydrogène ou d’halogène et R2 a la signification d’un groupe alkyle en
C1 à C4 éventuellement substitué par un groupe cycloalkyle en C3 à C7 ou benzyle qui est éventuellement
substitué par un groupe alcoxy en C1 à C4 à partir du dérivé de dibenzo[b,d]azépinone de formule

dans laquelle R1 et R2 sont tels que ci-dessus avec du (-)-chloroformiate de menthyle et
b) le clivage du carbamate de menthyle et du groupe protecteur R2 en présence d’un acide.

4. Procédé selon la revendication 3, caractérisé en ce, que pour la formation de l’épimère du carbamate de menthyle
de formule III dans l’étape a), une base est présente.

5. Procédé selon les revendications 3 ou 4, caractérisé en ce que la formation de l’épimère du carbamate de menthyle
de formule III dans l’étape a) est réalisée dans un solvant organique.

6. Procédé selon l’une quelconque des revendications 3 à 5, caractérisé en ce que l’épimère du carbamate de
menthyle de formule III dans l’étape a) est récupéré au moyen d’une cristallisation sélective avec un solvant orga-
nique.

7. Procédé selon l’une quelconque des revendications 3 à 6, caractérisé en ce que, pour le clivage du carbamate
de menthyle et du groupe protecteur R2 dans l’étape b), de l’acide trifluoroacétique et de l’acide trifluorométhane-
sulfonique sont utilisés.

8. Procédé selon la revendication 1, caractérisé en ce que R1 représente un atome d’hydrogène ou de fluor et R2

représente un groupe alcoxy en C1 à C4-benzyle.

9. Procédé selon la revendication 1, caractérisé en ce que R1 représente un atome d’hydrogène et R2 représente
un groupe 4-méthoxy-benzyle.

10. Composé de formule
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dans laquelle R1 représente un atome d’hydrogène ou d’halogène et R2 a la signification d’un groupe alkyle en C1
à C4 éventuellement substitué par un groupe cycloalkyle en C3 à C7 ou benzyle qui est éventuellement substitué
par un groupe alcoxy en C1 à C4.

11. Composé selon la revendication 10, où R1 représente un atome d’hydrogène et R2 représente un groupe 4-méthoxy-
benzyle.



EP 2 164 830 B1

16

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• WO 2005023772 A [0002] [0011] [0039]
• US 6528505 B [0016]

• WO 2005023749 A [0017]

Non-patent literature cited in the description

• J.Am.Chem.Soc., 1955, vol. 77, 675 [0015]


	bibliography
	description
	claims

