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AN-3-YL)-N-METIHYLMETHANAMINE

(57) Abstract: The current invention covers the synthesis of (+) and (-) 1-(5,5-diphenyltetrahydrofuran-3- yl)-N,N-dimethylmeth -
anamine [(+)1] and [(-)1] respectively, including their pharmacologically acceptable acid addition salts. The new products can be
synthesized starting from 5,5-diphenyltetrahydrofuran-2(3H)-one (4) after insertion of an aldehyde group in the o-position, reduction
to the prochiral 3-(hydroxymethyl)-1, 1-diphenylbutane-1,4-diol (6), chemoenzymatic desymmetrization using the enzyme Amano
Lipase PS30, tosylation, intramolecular nucleophilic attack, hydrolysis, reaction with trifluoromethanesulfonic anhydride and substi -
tution by dimethylamine, thus producing (+) 1-(5,5-diphenyl- tetrahydrofuran-3-yl)-N,N-dimethylmethanamine [(+)1]. Protection of
the product of the chemoenzymatic desymmetrization with tert-butyldimethylsilyl chloride, hydrolysis, tosylation, intramolecular
nucleophilic attack, removal of tert-butyldimethylsilyl group, reaction with trifluoromethanesulfonic anhydride and substitution by
dimethylamine produces (-) 1-(5,5-diphenyltetrahydrofuran-3-yl)-N,N-dimethylmethanamine [(-)1]. It also covers the synthesis of
(+) and (-) 1-(2,2-diphenyltetrahydrofuran-3-yl)-N,N- dimethylmethanamine [(+)2] and [(-)2] respectively and (+) and (-) 1-(2,2-di-
phenyl- tetrahydrofuran-3-yl)-N-methylmethanamine \(+)3] and [(-)3] respectively, including their pharmacologically acceptable
acid addition salts. The new products can be synthesized either starting from the reduction of 5-oxo-2,2-diphenyltetrahydrofuran-3-
carboxylic acid (13) with LiA1H,, followed by the cyclization of the obtained triol (14) under acidic conditions, reaction with 1S-(-)
orlR-(+)camphanic chloride, recrystallization, hydrolysis, reaction with trifluoromethanesulfonic anhydride and substitution by di-
methylamine or methylamine, or by the reaction of R-(-) or S-(+) Mandelic acid and acetic acid with racemic 1-(2,2-diphenyltetrahy -
drofuran-3-yl)-N,N-dimethylmethanamine (2), recrystallization, followed by reaction with an aqueous solution of NaOH. The com-
pounds mentioned in the invention present neuroprotective, antiepileptic and antidepressant activity and can be used as therapeutic
agents.



10

20

WO 2013/008044 PCT/GR2012/000030

1

SYNTHESIS OF (+) AND (-) 1-(5,5
DIPHENYLTETRAHYDROFURAN-3-YL)-N,N-
DIMETHYLMETHANAMINE, (+) AND (-) 1-(2,2-
DIPHENYLTETRAHYDROFURAN-3-YL)-N,N-
DIMETHYLMETHANAMINE AND (+) AND (-) 1-(2,2-
DIPHENYLTETRAHYDROFURAN-3-YL)-N- |
METHYLMETHANAMINE.

" The current invention covers the synthesis of the optically active (+) and (-) compounds of

the following categories , including their pharmacologically acceptable acid addition salts:

- Category A

1-(5,5-diphenyltetrahydrofuran-3-yl)-N,N-dimethylmethanamine of the type ()1 and (-)1
(SCHEME 1).

Category B
1-(2,2-diphenyltetrahydroﬁ1ran—3-yl)—N,N—dimethylmethanamine of the type (+)2 and (-)2

(SCHEME 2).

Category C ‘ .
1-(2,2-diphenyltetrahydrofuran-3-yl)-N-methylmethanamine of the type (+)3 and (-)3
(SCHEME 3).

The above mentioned compounds present neuroprotective, antiepileptic and antidepressant
activity. ‘

The compounds of category A are synthesized according to the reactions of scheme 4, the
compounds of category B are synthesized according to the reactions of scheme 5 or 6,
while the compounds of category C are synthesized according to the reactions of scheme 5.
The synthesis of (+) 1-(5,5-diphenyltetrahydrofuran-3-yl)-N,N-dimethylmethanamine [(+) |
1} is described in the following reactions (SCHEME 4). Lactoné 4 is used as starting
matérial, which after insertion of an aldehyde group in a-position is converted to aldehyde
5. Reduction to the prochiral 3-(hydroxymethyl)-1,1-diphenylbutane-1,4-diol (§), followed
by enantioselective chemoenzymatic desymmetrization using the enzyme Amano Lipase
PS30 leads to the synthesis of the (+) enantiomer of ester 7. After formation of p-

toluenesulfonic ester of the primary alcohol and intramolecular attack from the tertiary

hydroxyl group under basic cdnditions, the tetrahydrofuranyl analogue [(+) 8] is
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synthesized. Hydrolysis of the ester leads to alcohol [(+) 9], which reacts with
trifluoromethanesulfonic anhydride and then with a solution of dimethylamine to the
formation of amine (+) 1. _

For the formation of enantiomeric amine (-) 1 first the primary hydroxyl group of alcohol
() 7 is protected as a ferr-butyldimethylsilyl ether [(+) 10]. Hydrolysis of the ester to the
alcohol [(-) 11], followed by the synthesis of p-toluolsulfonic ester of the primary alcohol
and intramolecular attack from the teniéry hydroxyl group under basic conditions leads to
the synthesis of the tetrahydrofuranyl product [(-) 12]. After removal of tert-
butyldimethylsilyl - group and reaction of the obtained alcohol [(-) 9] with
trifluvoromethanesulfonic anhydride and then with a solution of dimethylamine, amine (-) 1
is synthesized.

The preparation of the compounds of Category B and C is described in the following
reactions (SCHEME 5). First, acid 13 is reduced with LiAlH,4 to the triol l&,Awhich after
cyclization under acidic conditions is transformed to the racemic alcohol 15. Reaction of

alcohol 15 with 1S-(-)camphanic chloride produces a diastereomeric mixture of esters,

. from which one of the two possible diastereomers [(-) 16] is isolated in pure form after

recrystallizations with ethanol 95% till constant ap. Finally, after hydrolysis to the alcohol
(=) 15, reaction with trifluoromethanesulfonic anhydride and then with a solution of
dimethylamine or methylamine, amine (-) 2, or amine (-) 3 is formed respectively.
Following the same synthetic route, amine (+) 2 and amine (+) 3 is formed after reaction of
1R~(+) camphanic chloride with racemic alcohol 15.

The compounds of Category B can alternatively be prepared according to the following -
reactions (SCHEME 6). The racemic tetrahydrofuranyl amine 2 forms diastereomeric
mixtures of salts with R-(-)-Mandelic acid and acetic acid. After recrystallization with a
mixture of isopropanol/diethyl ether till constant ap the diastereomeric salt (+)18 is
obtained in pure form, which reacts with 10% NaOH aqueous solution, thus providing the
chiral amine (+) 2. Following the same synthetic route, reaction of the racemic amine 2
with S-(+)- Mandelic acid and acetic acid produces amine (;)g

The preparation of the salfs of the products that are mentioned in the invention can be
accomplished based on known methods.

All the reactions took place under Argon atmosphere, unless otherwise indicated. The -
Specific Rotation was recorded on a Perkin-Elmer 241 polarimeter using CH>Cl, as a

solvent. “H NMR spectra were recorded on a Britkker MSL 400 MHz spectrometer using
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deuterated chloroform (CDCI;) as solvent and TMS as internal standard. The measurement |
of the enantiomeric excess of the intermediates was performed using a Shimadzu LC-
20AD High-Performance Liquid Chromatography (HPLC) spectrometer, detection at 210
and 254 nm wavelength, equipped with a Chiralpak IA chiral column and a mlxture of n-
hexane/isopropanol as mobile phase. The measurement of the enantiomeric excess of the
final chiral amlnes was performed by obtaining their NMR spectra in the presence of
equimolar quantities of (R)-(+)—a-methoxy-a-triﬂuoromethylphenjrlacetic acid [(+) Mosher
ac1d] | |

Camphanic chloride: 3-ox0-4,7,7-trimethyl- 2-oxablcyclo[2 2. l]heptane-l-carbonyl
chloride.

Mandelic acid: a—hydroxypheﬁylacetic acid. -

Examples:

2-0x0-5,5-diphenyltetrahydrofuran-3-carbaldehyde ()

To a stirred dispersion of sodium hydride (60% dispersion in mineral oil) (1.1g, 27mmol)

in anhydrous toluene (20mL), a solution of 5,5-diphenyltetrahydrofuran-2(3 H)-one 4 (4.4g,

18.47mmol) and ethyl formate A(3.7mL, 45.17minql) in anhydrous toluene (20mlL) was

added dropwise at room temperature. The reaction mixture was stirred at room tempera-

ture for 8h and then decanted into an aqueous solution of HCI 2N at 0°C. The two layers
were separated and the aqueous phase was washed with diethyl ether. The organic phases

were combined and washed with water, dried with Na,SO,, filtered and evaporated in

vacuo. The product of the reaction was obtained as a colorless oil (5:4g), which was used

without further purification.

3- (hydroxymethyl) -1,1-diphenylbutane-1,4-diol (_)

To a stirred solution of 2-ox0-5,5-diphenyltetrahydrofuran-3-carbaldehyde (5) (5.1g,
19.15mmol) in-absolute ethanol (190mL) at 0°C, NaBH, (10.9g, 130.2mmol) was added
portionwise and then stirred at room temperature for 24h. The reaction mixture was
carefully decanted into an aqueous solution of HCl IN at 0°C, warmed to room
temperature and stirred for 30min. After extraction with AcOEt, the organic phase was
washed with water, dried with Na;SQOy, filtered and evaporated in vacuo. The product of
the reaction was obtained as a wax-like solid (5.3g), which was used without further

purification.
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(+) 4-hydroxy-2-(hydroxymethyl)-4,4-diphenylbutyl acetate [(+) 7]

To a stirred solution of 3-(hydroxymethyl)-1,1-diphenylbutane-1,4-diol (6) (1.92g,
7.05mmol) in 1,4-dioxane (19mL) at 0°C, vinyl acetate (975ul,- 10.58mmol) and enzyme
PS30 (480mg) were added. The reaction mixture was stirred at 0°C for 4.5 days, filtered
from Celite, washed with acetone and the solvent was evaporated, providing a white
amorphous solid. The reaction mixture was subjected to flash column chromatographic
using a mixture of cyclohexane:ethyl acetate (70:30-60:40) as eluent for the isolation of the
chiral acétylated product (2.1g, 6.68mmol) and 50:50 for the isolation of the starting
material that remained unreacted (100mg, 0.37mmol).

(ap=+12.3°% c=1.1, CH,Cly)

(+) (5,5-diphenyltetrahydrofuran-3-yl)methyl acetate [(+) 8].

To a stirred solution of (+) 4-hydroxy-2-(hydroxymethyl)-4,4-diphenylbutyl acetate [(+) 7]
(1.07g, 3.4mmol) in CH,Cl, (14mL), Et;N (0.57mL, 4.08mmol), DMAP (41.5mg,
0.34mmol) and TsCl (713mg, 3.74mmol) were added at room temperature and the reaction
mixture was stirred for 1.5h. EtsN (0.5mL) was added then and the reaction mixture was
heated to reflux for 24h. The solvent was evaporated in vacuo, AcOEt ‘was added and
extracted with water. The organic phase was dried with Na,SO,, filtered and evaporated in
vacuo. The residue was puriﬁed by flash column chromatograiphy using a mixture of
cYclohexane:ethyl acetate (90:10-80:20) as eluent. The product was obtained as a white
solid (720mg, 2.43mmol, yield: 71.5%).

(ap=+26°, c=1, CH,Cly)

(+) (5,5-diphenyltetrahydrofuran-3-yl)methanol [(+) 9].

To a stirred solution of (+) (5,5-diphenyltetrahydrofuran-3-yl)methyl acetate [(+)8]
(434mg, 1.46mmol) in a mixture of MeOH/THF 1:1 (20mL), a solution of LiOH (112mg,
4.69mmol) in H,O (1.5mL) at 0°C was added dropwise and then the reaction mixture was

“left to warm to room temperarure. After 1h the solvent was evaporated in vacuo, AcOEt

was added and extracted with water. The organic phase was dried with Na,SOys, filtered
and evaporatéd in vacuo. The residue was purified by flash column chromatography using
a mixture of cyclohexane:ethyl acetate (70:30-50:50) as eluent and the product was
obtained as a white solid (371mg, 1.46mmol, yield: 100%);

(95.1%ee, ap=+32°, c=1, CH,Cl)
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(+)‘ 1,-(5,5-diphenyltetrahydrofuran-3-yl)-N,N-dimethylmethénamine [ﬁ_—)_l]

To a stirred solution of (+) (5,5-diphenyltetrahydrofuran-3-yl)methanol [(+) 9] (52mg,
0.20mmol) in anhydrous CH,Cl, ( 2.6 mL) at -10°C, 2,6-lutidine (35.7pL, 0.31mmol) and
trifluoromethane sulfonic anhydride (50.3uL, 0.31mmol) were added dropwise. After
stirring for 1h at -10°C, CH,Cl, was evaporatéd and Et;O was added. The organic phase
was washed quickly with cold water and dried with Na;SO4. After evaporation of the
solvent in vacuo without heating, the corresponding triﬂudromethanesulfonateb was
obtéihed, which was dissolved with stirring in THF (0.5mL) at 0°C. A solution of Me;NH
in THF (4.95M, 412uL) was added, the réaction mixture was warmed to room temperature

- and stirred for 8h. The solvent was then evaporated in vacuo, Et,0 wés added, the organic

layer was washed with water, dried with Na,SO,, filtered and evaporated in vacuo. The

residue was purified by flash column chromatography using a mixture of CH,Cly:MeOH
(95:5) as eluent and the product was obtained as a white solid (54mg, 0.19mmol,
yield:94%).

(ap=*15°, c=1, CHCl).

(+) 2-[(tert-butyldimethylsilyloxy)methyl]-4-hydroxy-4,4-diphenylbutyl acetate [(+)
10] o

To a stirred solution of (+) 4-hydroxy-2-(hydroxymethyl)-4,4-diphenylbutyl acetate [(+) 7]
(0.69g, 2.19mmol) in DMF (3mL) at room temperature, imidazole (224mg, 3.29mmol) and
TBSCI (397mg, 2.63mmol) were added and the reaction mixture was stirred for 2.5h. Et,0
was added then, the organic layer was washed with water, dried with Na,SOy, filtered and
evaporated in vacuo. The residue was purified by flash column chromatography using a
mixture of cyclohexane:ethyl acetate (90:10-80:20) as eluent and the product was obtained
as a white amorphoué solid (801mg, 1.87mmol, yield:85%).

(ap=+13.6° c=1, CH,ClL)

(-) 3-[(tert-butyldimethylsilyloxy)methyl]-1,1-diphenylbutane-1,4-diol [(-) 11].

It was synthesized according to (+) (5,5-diphenyltetrahydrofuran-3-yl)methanol [(+)9]
using ester (+) 10 as starting material.

(ap=-2.4°, c=1, CH,Cl)
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(-) tert-butyl|(5,5-diphenyltetrahydrofuran-3-yl)methoxy}dimethylsilane [(-) 12].

It was synthesized according to (+) (5,5-diphenyltetrahydrofuran-3-yl)methyl acetate [(+)8]
using diol (-) 11 as starting material.

(ap=-22°, c=1, CH,Cly)

(-) (5,5-diphenyltetrahydrofuran-3-yl)methanol [_(;)_9]

To a sti_rred. .solution of (-) tert-butyl[(5,5-diphenyltetrahydrofuran-3-yl)methoxy]
dimethylsilane [(-)12] (93mg, 0.25mmol) in THF (2mL) at 0°C, TBAF (lM in THF,
0.5mL) was added and the reaction mixture was stirred for 2.5h at room temperature.
NH4Cl (aqueous saﬁlrated solution) and Et,O were added, the organic layer was. washed
with water, dried with Na;SOyq, filtered and evaporated in vacuo. The residue was purified
by flash column chromatography using a mixture of cyclohexane:ethyl acetate (80:20-
50:50) as eluent and the product was obtained as a white amorphous solid (59mg,
0.23mmol, yield: 92%).

(94.8%ee, ap=-32°, c=1, CH,Cl,)

-) 1-(5,5-dviphenyltetrahydrofuran-3-yl)—N,N-_dimethylmethanamine [(-)1].

It was synthesized according to (+) 1-(5,5-diphenyltetrahydrofuran-3-yl)-N,N-dimethylme-
thanamine [(+) 1] using alcohol [(-) 9] as starting material.

(ap=-15°, c=1, CH,Cl,)

2-(hydroxymethyl)-1,1-diphenylbutane-1,4-diol (14).

To a stirred dispersion of LiAlH, (3.70g, 97.50mmol) in anhydrous THF (110mL) at 0°C,
5-0x0-2,2-diphenyltetrahydrofuran-3-carboxylic acid (13) (4.0g, 14.17mmol) was added
portionwise and then the reaction mixture was heated to reflux for 10h. After that time it
was carefully decanted portionwise into water at 0°C, NaOH 40% aqueous solution
(100mL) was added and stirred at 0°C for 30min. The solvent was evaporated in vacuo and -
the residue was filtered from Celite and washed with AcOEt. The two layers were
separated and the aqueous phase was washed with AcOEt. The organic phaées were
combined and washed with water, dried with Na,SO,, filtered and evaporated in vacuo.
The residue was obtained as a colorless oil that solidified on standing. After trituration

with n-pentane, the product was obtained as white solid (3.51g, 12.89mmol, yield:91%).
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2,2- dlphenyltetrahydrofuran-3-yl)methanol (15).

To a stirred solution of triol 14 (3.5g, 12.85mmol) in anhydrous CH,Cl, (150mL) at room
temperature, anhydrous p-toluenesulfonic acid was added (0.5g, 2.9mmol) and the reaction
mixture was heated to reflux for 5h. The solvent was evaporated in vacuo, Et,O was added
and the mixture was extracted with Na,COs (saturated aqueous solution) and water, dried
with Na,SQq, filtered and evaporated in vacuo. The residue was purified by flash column
chromatography using a mixture of cyclobexane:ethyl acetate (80:20-60:40) as eluent. A
white amorphous solid was obtained (2.3g, 9.04mmol, yield:70%). |

(-) (2,2-diphenyltetrahydrofuran-3-yl)methyl  4,7,7-trimethyl-3-oxo0-2-oxabicyclo
[2.2.1] heptane-1-carboxylate [(-)16]. :
To a stirred suspension of (1S)-(-)-camphanic chloride (2.53g, 11.68mmol), DMAP (2.60g,
21.23mmol), and Na,SO4 (200 mg) in anhydrous CH,Cl, (100mL) at 0°C, a solution of
(2,2-diphenyltetrahydrofuran-3-yl)methanol (15) (2.70g, 10.61mmol) in anhydrous CH,Cl
(62mL) was added dropwise. The reaction mixture was then warmed to room temperature
and stirred for 8h and after evaporation of CH,Cl, in vacuo it was éxtracted with AcOEt
and HCl IN. The organic layer was washed with water and NaHCO; (1IN aqueous
solution), dried with Na,SO,, filtered and evaporated in vacuo, thus providing a nearly
white solid (4.7g), which was recrystallized with EtOH 95%. After each recrystallization
.the diastereomeric excess of the obtained solid was checked with chiral HPLC. After three
recrystallizations, 1.60g of a white crystalline solid was obtained. (99.6%ee, ap=-144°,
c=1, CH,Cly). ‘

) | (2,2-diphenyltetrahydrofuran-3-yl)methyl  4,7,7-trimethyl-3-oxo-2-oxabicyclo
[2.2.1] heptane-1-carboxylate [(+)16]. '

It was obtained starting with (1R)-(+)-camphanic chloride and racemic (2,2-
diphenyltetrahydrofuran-3-yl)methanol (15) and following the aforementioned procedure.
(99.8%ee, ap=+144°, c=1, CH,Cl,) -

(-) (2,2-diphenyltetrahydrofuran-3-yl)methanol [(-)15].
To a stirred solution of (-)-camphanic ester [(-)16] (1.6g, 3.68mmol ) in a mixture of
MeOH/THF 1:1 (52mL), a solution of LiOH (282mg, 11.8mmol) in H,O (3.7mL) was
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added slowly. The resulting mixture was stirred for 1h, the solvents were eVaporated in
vacuo, AcOEt was added, the organic layer was washed with water, driéd with Na;SOq,
filtered and evaporated under vacuum. The residue was triturated with petroleum ether,
filtered and dried, providing a white crystalline solid (0.93g, 3.67mmol). |

(ap=-229°, c=1, CH,CL,).

(+) (2,2-diphenyltetrahydrofuran-3-yl)methanol [(+)15].

It was obtained starting with camphanic eé.ter [(H)16] and folldwing the previous
procedure.
(ap=1229°, c=1, CH,Cl,)

) 1-(2,2-diphenyltetrahydrofurari-3-yl)-N,N-dimethylmethanamine ((=)21.

To a stirred solution of (-) (2,2-diphenyltetrahydrofuran-3-yl)methanol [(-)15] (450mg,
1.77mmol) in anhydrous CH,Cl, (23 mL) at -10°C; 2,6-lutidine (0.31mL, 2.65mmol) and
trifluoromethanesulfonic anhydride (0.435mL, 2.65mmol) were added dropwise. After
stirring at -10°C for 1h, the solvent was evaporated and Et,O was added. The organic layer
was washed very quickly with cold water and dried with Na,SO,. Evaporation of the
solvent in vacuo without heating led to the crude triflate [(-)17]), which was dissolved in
THF (5mL) at 0°C énd a solution of Me;NH in THF (4.95M, 3.6mL) was added with
stirring. The reaction mixture was warmed to room temperature and stirred for 8h. The
solvent was then evaporated, Et;O was added, the organiq layer was washed with water
and evaporated in vacuo. The residue was purified by flash column chromatography using
a mixture of CH,Cl;:MeOH (95:5) as eluent and the prbduct was obtained as a white
amorphous solid (473mg, 1.68mmol, yield:95%). ’

(ap=-215°, c=1, CH,Cly) '

+) 1-(2,2-diphenyltetrahydfofuran-3-yl)-N,N-dimethylmethanamine [(D)2].
It was obtained starting with alcohol [(+)15] and following the preceding procedure.
(ap=1+215° c=1, CH,Cly)

) 1-(2,Z-diphenyltefrahydi'ofuran-3-yl)-N—méthylmethanamine [()31.
To a stirred solution of (-) (2,2-diphenyltetrahydrofuran-3-yl)methanol [(-)15] (740mg,
2.91mmol) in anhydrous CH;Cl, (37 mL) at -10°C, 2,6-lutidine (0.51mL, 4.36mmol) and
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trifluoromethanesulfonic anhydride (0.72mL, 4.36mmol) was added dropwise. After
stirring for 1h at -10°C, the solvent was evaporated and Et,O was added. The organic layer
was washed very quickly with cold water and dried with NaySO,4. Evaporation of the
solvent in vacuo without heating led to the crude triflate [()17], which was dissolved in
THF (22mL) at O5C and a solution of MeNH; (41% in water, 22mL) was added with

stirring. The reaction mixture was warmed to room temperature and stirred for 8h. The

- solvent was then evaporated, Et;0 was added, the organic layer was washed with water °

~ and evaporated in vacuo. The residue was purified by flash column chromatography using

a mixture of CH,Cl;:MeOH (95:5 - 90:10) as eluent and the product was obtained as a
‘white amorphous solid (2.89mmol, yield:99%).
(ap=-208°, c=1, CH,Cl,)

(+) 1-(2,2-diphenyltetrahydrofuran-3-yl)-V-methylmethanamine [(+)3].
It was obtained starting with alcohol [(+)15] and following the previous procedure.
(ap=+208°, c=1, CH,ClL)

Salt of (+) 1-(2,Z-diphényltetrahydrofuran-3-yl)-N,N-dimethylmethanamine with R-(-
)-Mandelic acid [(H)18]. '

To a stirred solution of racemic 1-(2,2-diphenyltetrahydrofuran-3-yl)-N,N-dimethylme-
thanamine (2) (1.95g, 6.93mmol) in EtOH 95% (15mL), R-(-)-Mandelic acid (527mg,
3.47mmol) was added at room temperature and the mixture was stirred for 1h. The solvent
was then evaporated in vacuo and the obtained residue was dissolved in H,O (1.7mL) and
AcOH (0.4mL) with heating and stirred at room temperature for 30 min. Toluene was then
added and the solvents were evaporated under vacuum. The azeotropic removal of H,O

and AcOH with toluene was repeated two more times, thus providing a white solid, which

- was .recrystallized from iPrOH/Et;O (x 3), followed by filtration. The product was obtained

as white crystals (800mg).
(ap=+108°, c=1, CH,CL,)

Salt of (-) 1-(2,2-diphenyltetrahydrofuran-3-yl)-N,N-dimethylmethanamine with S-

~ (+)- Mandelic acid [(-)18].

It was obtained starting with S-(+)-Mandelic acid and the racemic 1-(2,2-diphenyltetra-
hydrofuran-3-yl)-N,N-dimethylmethanamine (2), following the aforementioned procedure.
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~(ap=-108°, c=1, CH2Cl)

+) 1-(2,_2-diphenyltetrahydrofuran-3-yl)-N,N-dimethylmethanamine [(H)2].

To a stirred solution of the salt of (t) 1-(2,2-diphenyltetrahydrofuran-3-yl)-N,N-
dimethylmethanamine with R-(-)-Mandelic acid [(+)18] (1 ,39g, 3.21mmol) in H,O (10mL)
at 0°C, a 10% aqueous solution of NaOH (7.0mL) and Et;O (20mL) were added. The
reaction mixture was warmed to room temperature and stirred for 20min. The two layers
were separated and the orgaﬁjC phase was washed with water, dried with Na,SO, and
evaporated in vacuo, providing the product as a white solid (897mg, 3.19mmol, yield:
99.5%). | |
(ap=1215° c=1, CH,Cl)

(-) 1-(2,2-diphenyltetrahydrofuran-3-yl)-N,N-dimethylmethanamine [(-)2].

It was obtained starting with the salt of (-) 1-(2,2-diphenyltetrahydrofuran-3-yl)-N,N-dime-
thylmethanamine with S-(+)- Mandelic acid [(;)_1_3], following the preceding procedure.
(ap=-215°, c=1, CH,Cly)
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CLAIMS

(+) and (=) 1-(5,5-diphenyltetrahydrofuran-3-yl)-N,N-dimethylmethanamine [(+)1]} and
[(-)1] respectively, including their pharmaceutically acceptable acid addition salts.

(+) and () 1-(2,2-diphenyltetrahydrofuran—3-yl)-N,N—d_imethylmethan.amine [(1)2] and
[(-)2] respectively, including their pharmaceutically acceptable acid addition salts.

(+) and (-) 1-(2,2-diphenyltctrahydrdfuran-3-yl)-N-methy]methanamine [(H)3] and [(-
)3] respectively, including their pharmaceutically acceptable acid addition salts.

Every pharmaceutical synthesis consisted of the products of claim 1: (+) and (-) 1-(5,5-
diphenyltetrahydrofuran-3-yl)-N,N-dimethylmethanamine [(H)1] and [(-)1]
respectively or of claim 2: (+) and (-) 1-(2,2-diphenyltetrahydrofuran-3-yl)—N,N—
dimethylmethanamine [(+)2] and [(-)2] respectively or of claim 3: (+) and (-) 1-(2,2-
diphenyltetrahydrofuran-3-yl)-N-methylmethanamine [(+)3] and [(-)3] respectively,
their pharmaceutically acceptable acid addition salts and pharmaceutically acceptable
excipient or solvent.

The process for the preparation of the products of claim 1 which involves the synthesis
of (+) 1-(5,5-diphenyltetrahydroﬁnanS-yl)-N,N—dimethylmethanamine [(£)1] starting
from 5,5-diphenyltetrahydrofuran-2(3 H)-one (4), which after insertion of an aldehyde
group in the a-position, followed by reduction, is converted to the prochiral 3-
(hydroxymethyl)-1,1-diphenylbutane-1,4-diol (6). After chemoenzymatic desymmetri-
zation using the enzyme Amano Lipase PS30, reaction with.p-toluenesulfonyl éhloride‘
and intramolecular nucleophilic attack, the tetrahydrofuranyl derivative [(+)8] is
obtained. Hydrolysis of the ester group, followed by reaction with trifluorome-
thanesulfonic anhydride and then with a solution of diﬁmethylamine produces (+) 1-
(5,5-diphenyltetrahydrofuran-3-yl)-N,N-dimethylmethanamine [(+)1]. Protection of
alcohol [(+)7], which results from the chemoenzymatic desymmetrization, with tert-
butyldimethylsilyl chloride, hydrolysis | of the ester group, synthesis of p-
tolﬁenesulfonate and intramolecular nucleoph.ilic attack leads to the synthesis of the
tetrahydrofuranyl derivative [(}12]. Removal of fert- butyldimethylsilyl group,
followed by reaction with trifluoromethanesulfonic anhydride and then with a solution
of dimethylamine produces (-) 1-(5,5-diphenyltetrahydrofuran-3-yl)-N,N-dimethylme-
thanamine [(-)}1]. (+) and (-) 1-(5,5-diphenyltetrahydrofuran-3-yl)-V,N-dimethylmetha-
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pharmaceutically acceptable acid. |

. The process for the preparation of the products of claims 2 and 3 which involves the

synthesis of (-) 1-(2,2-diphenyltetrahydrofuran-3-yl)-N,N-dimethylmethanamine [(-)2]
starting from the effect of LiAlH; on 5-oxo-2,2-diphenyltetrahydrofuran-3-carboxylic
acid (13), followed .by the cyclization of the obtained triol (14) under acidic conditions
and reaction of 1S-(-)camphanic chloride w1th (2,2-diphenyltetrahydrofuran-3-yl)
methanol (15). After recrystallization of the diastereomeric mixture with EtOH 95%,
hydrolysis of the camphanic ester [(-)16], reaction with trifluoromethanesulfonic anhy-
dride followed by a solution of dimethylamine or methylamine, (-) 1-(2,2-diphe-
nyltetrahydrofuran-3-yl)-N,N-dimethylmethanamine [(-)2] or (-) 1-(2,2-diphenyltetra-
hydroﬁ.lran-3—yl)-N—methylmethanamine [(-)3] are obtained respectively, which can be

- converted to salts under the effect of a pharmaceutically acceptable acid. Following the

same synthetic route reaction of 1R-(+)camphanic chloride with (2,2-diphenyltetra-
hydrofuran-3-yl)methanol (15) leads to the synthesis of either (+) 1-(2,2-diphenyl-
tetrahydrofuran-3-yl)-N,N-dimethylmethanamine [(+)2] or (+) 1-(2,2-diphenyltetrahy-
drofuran-3-yl)-N-methylmethanamine [(j—_ﬁ], which can be converted to salts under the
effect of a pharmaceutically acceptable acid.

. The process for the preparation of the products of claim 2 which involves the synthesis

of (+) 1-(2,2-diphenyltetrahydrofuran-3-y!)-N,N-dimethylmethanamine {(+)2] after the
reaction of R-(-)‘Mandelic acid and acetic acid with racemic 1-(2,2-diphe-
nyltetrahydrofuran-3-yl)-N,N-dimethylmethanamine (2), isolation of the diastereome-
rically pure salt after recrystallizations, followed by reaction with an aqueous solution
of NaOH. Following the same synthetic route, reaction of S-(+)-Mandelic acid and
acetic acid with racemic 1-(2,2-diphenyltetrahydrofuran-3-yl)-N,N-dimethylmethana-
mine (2) produces (-) 1-(2,2-diphenyltetrahydrofuran-3-yl)-N,N-dimethylmethanamine
[)2]. |

. Use of (+) and (-) 1-(5,5-diphenyltetrahydrofuran-3-yl)-N,N-dimethylmethanamine

[(©)1] and [(-)1] respectively, (+) and (-) 1-(2,2-diphenyltetrahydrofuran-3-yl)-N,N-
dimethylmethanamine [(+)2] and [(-)2] respectively, (+) and (-) 1-(2,2-diphenyltetrahy-
drofuran-3-yl)-N-methylmethanamine [(+)3] and [(-)3] respectively and their salts for
the preparation of pharmaceutical products with neuroprotective, antiepileptic and

antidepressant activity.
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