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Procéss for the preparﬁtion of 3—[2-(3,4-dimethoxy-
, ‘benzoyl)-4,5-dimethoxy-phenyl]-pentan-z-()ne

- FIELD.OF THE INVENTION
The invention relates to a new process for the preparation of 3- -

[2-(3,4-dim¢thoxy-benzojfl)-4,5 ~dimethoxy-phenyl]-pentan-2-

one of the F ormulé :

TECHNICAL BACKGROUND OF THE INVENTION

3-[2-(3 ,4-dimethoxy—beﬁzoyl)-4,5-dimethoxy-phenyl] -pentan-2-
one of the FormulaIis an iﬁtermediate useful in the preparation
of the anxiolytic active ingredient 1-(3;4—dimethoxy-phenyl)-4-
methyl-S-ethyl—7,8=dilnethoxy;5H-2,3-benzodiazepine having '
the Iﬁfernational Non-Proprietory Name (INN) tofisopam.
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According to HU 158,091 the compound of the Formula I is -
prepared from diisohomoeugenol by oxidation with '

chrome(VI)oxide; only low yields are obtained.

According to HU 194,529' 1-(3,4-dimethoxy-phenyl)-3-methyl-
4-ethyl-6,7-dimethoxy-isochromane is oxidized with
chrome(VI)oxide into the corresponding benszyrilium salt
which is then converted into the title compound of the Formula

I by alkaline-aqueous decomposition.

Both known procedures have the common disadvantage that in
the oxidation reaction highly toxicai chromium salts detrimental
to the environment are formed. The storing, neutralization and
recycling of said chromium salts represent a serious problem for

the protection of the environment.

HU 187,161 aims the elimination of the above drawbacks. of the
known procedures. According to HU 187,161 the compound of
the Formula I is prepared with the aid of a chromium-free
p;ocess by reacting 3-(3,4-dimethoxy-phenyl)-pentan-2-one
- with 3,4-dimethoxy-benzoyl chloride in the presence of
‘ aluminium(lﬂ)chloride and decomposing the benzopyrilium salt

formed in alkaline medium.
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The disadvantage of the above process is that 3,4-dimethoxy-
benzoyl chloride used as starting material is very susceptible to
decomposition and the Friedel-Crafts product formed in the
reaction is strongly contaminated, difficult to handle and the

purification thereof encounters serious problems.

It is the object of the present invention to provide a chromium-
free process for the preparation of 3-[2-(3,4-dimethoxy-
benzoyl)-4,5-dimethoxy-phenyl]-pentan-2-one of the Formula I
which eliminates the above drawbacks of the kﬁown
procedures, is friendly to the environment and gives the aeshed
compound of the Formula I with better yields and higher purity
than the known methods.

The above object is solved by the process of the present

invention.
SUMMARY OF THE INVENTION
According to the present invention there is provided a process

for the preparation of 3-[2-(3,4-dimethoxy-benzoyl)-4,5-

dimethoxy-phenyl]-pentan-2-one of the Formula -



WO 2004/054951 PCT/HU2002/000178

starting frorh a compound of the general Formula

o 1
H,CO OR
3 OR2
: ]
H,CO" Br

(wherein R! and R? each staﬁds for Cy.4-alkyl or together form
CZ_G—alkylené) which comprises
a)  replacing the bromine atom in a compound of the ;general
| Formula II by an alkali or magnesium atom; reacting the
alkali or magnesium compound thus obtained with an
approximately equimolar amount of an acid amide of the

general Formula

illa
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(wherein R® and R* are C 1.4-alkyl) and hydrolysing the

compound of the general Formula

IV

thus obtained (wherein R' and R? are as stated above);
| or
b) repiacing the bromine atom in a compound of the genefal
Formula il by an alkali or magnesium atom; reacting the
alkali or magnesium compound thus obtained Wlth an
approximately equimolaf amount of an ester of the
genei‘afFo.rmuIa

NG N

Iib
OCH,
OCH,
(wherein R’ is Cy4-alkyl) and hydrolysing the compound

- of the general Formula IV thus obtained.
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DETAILED DESCRIPTION OF THE INVENTION

The terms used in the present patent specification are to be

interpreted as follows:

The term “C;.4-alkyl” relates to straight or branched chain alkyl
groups containing 1-4 carbon atoms (e.g. methyl, ethyl, n-

propyl, isopropyl, n-butyl etc.).

The term “C,.¢-alkylene” relates to straight or branched chain
alkylene groups containing 2-6 carbon atoms (e.g. ethylene,

trimethylene etc.).

The synthesis and characterization of the 3-(2-bromo-4,5-
dimefhoxy—phenyl)-pentan—z-one ketals of the general Formula
1T is disclosed in co-pending Hungarian patent applications Ser.

Nos. 01/05326 and 01/05327 filed on December 13, 2001.

According to a generally used process diaryl ketones are’
prepared from aryl metal compounds by reacting said aryl metal
compound with an aromatic nitrile and hydrolysing the imine
formed. However, said general process is not applicable for the
preparation of 31[2-(3,4-dimethoxy:benzoyl)-4,5-dimethoxy—
phenyl]-pentan-2-one because on the basis of prior art in the

place of 3-[2-(3 ,4—dimethoxy-benzoyl)—4,r5-dimethoxy—phenyl]-
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pentan-2-one of the Formula I rather the formation of an
isoquinoline derivative could be expected [Khim. Geterosikl.

Soedin, (1988), (1), 134-5].

In the reaction of aryl metal compounds with the generally used
Weinreb amides (N-methyl-N-methoxy-amide) the formation of
a compound of the general Formula IV can be expected. -
However, the use of said reactant makes the synthesis very
expensive and uneconomical [Bioorganic and Medicinal

- Chemistry Letters (1993), 1991-2].

The synthesis of the compounds of the general Formula IV by
reacting aryl metal compounds with acid chlorides is not
feasible either because acid chlorides are susceptible to eaéy
decomposition and are generally contaminated with inorganic
acids which considerably decreases the yield and increases the

rate of side reactions.

It has been surpﬁsingly found that the compounds of the general

Formula IV can bé readily prepared with the aid of amides of

the general Formula ITla and esters of the general Formula IIIb,

whereby said compounds of the general Formulae IIla and IIIb
 have not been hitherto generaﬂy used in metal organic

chemistry for the formation of the ketone group.
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The present invention is based on the recognition that the
desired 3-[2-(3,4-dimethoxy-benzoyl)-4,5-dimethoxy-phenyl]-
pentan-2-one of the Formula I can be readily prepared by
reacting an alkali or magnesium compound, formed from a 3-(2-
bromé-'4,5-dimethoxy-phen&l)—pentan-2—one ketal of the general
Formula II, with a compound of the general Formula IlTa or ITTb
and thereafter subjecting the 3-[2-(3,4-dimethoxy-benzoyl)-4,5-
| dimethoxy-phenyl]-pentan-2-one ketal of the general Formula

IV thus obtained to hydrolysis.

According to variant a) of the process of the present invention
the bromine atom in a compound of the general Formula II is
replaced by an alkali or magnesium atom, whereupon the alkali
or magnesium compound thus obtained is reacted with a 3,4-
dimethoxy-benzoic acid-N,N-dialkyl-amide of the general
Formula IIla; said compound can be preparéd from 3,4-

- dimethoxy-benzoic acid in a known manner.

The bromine atom in the compound of the general Formula II is
replaced by an alkali (e.g. sodium,'potassium or lithium) atom
or by a magnesium atom with the aid of a Grignard-reaction.
One may proceed preferably by carrying out a bromine —
lithium exchange reaction. This may be performed by reacting
the compound of the general Formula II with an alky! lithium
(p;referably n-butyl lithium or n-hexyl lithium). The alkyl
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lithium conipound is preferably used in a solution formed with
an alkane, preferably n—heiane. The replacement of the bromine
atom by lithiom can be carried 6ut at a temperature between
-78°C and -10°C - preferably at about -10°C - in anhydrous
tetrahydrofurane. The alkali or magnesium compound formed -
advantageously the lithium compound - is then reacted with an
approximately equimolar amount (preferably 1.0-1.2 molar
amount) of an amide of the general Formula ITla. One may
proceed preferably by reacting the lithium compound with the
compound of the general Formula IITa without isolation in the

* reaction mixture obtained during the preparation of said lithium
compound: The reaction can be carried out at a temperature '
below 0°C, preferably at about -20°C. The compound of the
general Formula I'V thus formed can be isolated from the

reaction mixture.

According to Vériant b) of the process of the present invention
the bromine atom in the compound of the general Formula IT is
replaced by an alkali or magnesium atom, whereupon the alkali
or magnesium compound thus obtained is reacted with an alkyl-
3,4-dimethoxy-benzoate of the general Formula ITIb to yield a

compound of the general Formula IV.

The compound of the general Formula IV obtained in reaction

variant a) or b) can be optionally isolated and purified by
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recrystallization. The isolated ketal of the general Formula IV is
hydrolysed into the corresponding ketone of the Formula I with

a mineral acid in a manner known per se.

Hydrolysis of the ketal of the general Formula IV can be
preferably carried out by using a mineral acid, particularly
diluted sulfuric acid or diluted hydrochloric acid, most
advantageously diluted sulfuric acid. The reaction can be
performed in a two-phase reaction mixturg, preferably at
20-40°C. One phase of said two-phase system consists of a
water non-miscible organic solvent (preferably an aromatic
hydrocarbon, e.g. benzene, toluene or xylene; or an aliphatic
halogenated hydro,cafbon, e.g. dichloro methane) and the other
- phase consists of the aqueous acidic solution. The reaction can
be promoted by adding kieselgel, used in a 2-5-fold amount

related to the compound of the general Formula I'V.

The compound of the Formula I can also be prepared directly,

i.e. without isolating the intermediate of the genieral Formula
‘IV. One may proceed by treaﬁng the in situ formed compound

of the general Formula IV with an acid. In this case it is only the

ketone of the Formula I which is isolated and purified.

The compound of the Formula I thus obtained can be purified, if

desired, by recrystallization from a suitable solvent. As
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recrystallization solvent preferably C;.4 straight or branched
chain aliphatic alcohols can be used. The compound of the
Formula I thus obtained has a purity above 98 % and is
excellently suitable for the preparation of the pharmaceutically

active tofisopam end-product.

The advantage of the process of the present invention is that it
enables the preparation of the intermediate 3-[2-(3,4-
dimethoxy-benzoyl)-4,5-dimethoxy-phenyl]-pentan-2-one of the
Formula I useful in the manufacture of tofisopam with high

yields and by using environment-friendly compounds.

Further details of the present invention are to be found in the
following Examples without limiting the scope of protection to

said Examples.
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Example 1 -
3-[2~(3,4-dimethoxy-benzoyl)-4,5-dimethoxy-phenyl}-
pentan-Z-one-ethylene ketal (IV)

17.26 g (0.05 mole) of 3-(2-bromo-4,5-dimethoxy-phenyl)-
pentan-2-one-ethylene ketal (II) is dissolved in 173 ml of
anhydrous tetrahydrofurane, whereupon the solutién is cooled to
-78°C under external cooling with dry ice. A 2.5 molar solution
of butyl lithium (0.06 mole) in 24 ml of hexane is added under
stirring within 45 minutes. The addition having been completed
the mixture is stirred for a further period o‘f 2 hours at -78°C,
whereupon 10.46 g (0.05 mole) of 3,4-dimethoxy-benzoic acid-
N,N-dimethyl-amide (IIla) is added. After a post-reaction of 20
minutes the temperature is slowly raised to room temperature.
After a reaction period of 2 hours the mixture is admixed with a
saturated ammonium chloride solution and extracted with ethyl
acetate. The ethyl acé:tate phase 1;s washed with a saturéted
sodium chloride solution, dried over magnesium sulfate, filtered
and the filtrate is evaporated. The crude product is purified by
recrystallization. Thus 9.0 g of the title compound is obtained.
Yield 42 %. M.p.: 165-166°C. |
IR (KBr): 1638 cm™.

HNMR (DMSO-d5, TMS, i400): 7.35 (d, J=1.9 Hz, 1H), 7.20
(dd, J=1.9, 8.4 Hz, 1H), 7.08 (s, IH), 7.00 (d, J=8.5 Hz, 1H),
6.75 (s, 1H), 3.80 (5, 3H), 3.76 (5, 3H), 3.74 (s, 3H), 3.65 (s,
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3H), 3.80-3.50 (m, 4H), 3.02 (dd, J=3.7, 11.2 Hz, 1H), 1.76 (m,
1H), 1.62 (m, 1H), 1.00 (s, 3H), 0.56 (t, J=7.4 Hz, 3H) ppm.
CNMR (DMSO-dg, TMS, i400): 197.1, 154.6, 151.1, 149.9,
1474, 134.8, 1342, 132.1, 127.2, 113.1, 1129, 1127, 1124,
112.0, 66.3, 65.5, 57.3, 57.0, 56.9, 50.8, 24.6, 24.0, 13.8 ppm. |

Example 2
3-]2-(3,4-dimethoxy-benzoyl)-4,5-dimethoxy-phenyl]-
pentan-2-one-ethylene ketal (IV)-

One proceeds as described in Example 1 except that the reaction
is carried out at -20°C. Thus 6.9 g of the title compound is
obtained. Yield 32 %. M.p.: 164-166°C.

Example 3
3-[2~(3,4-dimethoxy-benzoyl)-4,5-dimethoxy-phenyl]-
pentan-2-one-ethylene ketal (IV)

One proceeds as described in Example 1 except that the
2.5 molar hexane solutioﬁ of butyl lithium is feplaced by a
2.5 molar hexane solution of hexyl lithium; the reaction is
carried out at -78°C. Thus 8.6 g of the title conipound is
obtained. Yield 40 %.
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Example 4
' 3-[2-(3,4-dimethoxy-benzoyl)-4,5-dimethoxy-phenyl]-
pentén-z-one-ethylene ketal av)

One proceeds as described in Example 1 except that the

2.5 molar hexane solution of butyl lithium is replaced by a
2.5 molar hexane solution of hexy! lithium and the reaction is
carried out at -20°C. Thus 6.2 g of the title compound is
obtained. Yield 29 %.

Example/ 5
3-[2-(3,4-dimethoxy-benzoyl)-4,5-dimethoxy-phenyl]-
pentan-2-one-ethylene ketal (IV)

One j‘proceeds as described in Example 1 except that in the place of
3,4-dimethoxy-benzoic acid-N,N-dimethyl amide (IITa) 9.8 g (0.05
mole) of methyl-3,4-dimethoxy-benzoate is used. Thus 6.9 g of the
title compoﬁnd is obtained. Yield 32 %. M.p.: 164-166°C.

. Example 6
. 3-[2-(3,4-dimethoxy-benzoyl)-4,5-dimethoxy-phenyl}-
pehtan-2—0ne @D

To a mixture of 25.0 g of kieselgel, 100 ml of dichloro methane

and 2.5 ml of a 15 % weight/volume sulfuric acid solution
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6.46 2 (0.015 mole) of 3-[2-(3,4-dimethoxy-benzoyl)-4,5-
dimethoxy-phenyl]-pentan-2-one-ethylene ketal is added. The
reaction mixture is stirred at room temperature for 2 hours,
whereupon the kieselgel is filtered off and washed with dichloro

- methane. The dichloro methane solution is dried over
magnesium sulfate and evaporated. The crude product is
recrysfallized. Thus 5.4. g!of the title compound is obtainec:i.
Yield 93 %. M.p.: 158-159°C.

Example 7
3-[2-(3,4-dimethoxy-benzoyl)-4,5-dimethoxy-phenyl]-
pentan-2-one (I)

One proceeds as described in Example 6 except that the
compound of the general Formula IV is not purified, but for the
acidic hydrolysis the crude product obtained by the process
ac;cording to any of Examples 1-5 is used. It is only the
compound of the Formula I which is purified by
recrystallization. Thus 6.2-9.6 g of the title compound is
obtained. Yield 32-50 % (related to the compound of the

general Formula II).
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Preparation of the starting materials
Example 8
3-(2-bromo-4,5-dimethoxy-phenyl)-pentan-2-one-ethylene
ketal (1I)

34.3 g (0.11 mole) of 3-(2-bromo-4,5-dimethoxy-phenyl)-
pentan-2-one is dissolved in 250 ml of toluene. To the solution
11.2 ml (0.20 mole) of ethylene glycol and 1.5 g of p-toluene-
sulfonic acid is added. The apparatus is equipped with a water
separator and the reaction mixture is stirred under heating to
boiling until the theoretical amount of water is separated. The
water is removed, the toluene solution is washed acid free with
a sodium carbonate solution, dried over magnesium sulfate,
filtered and evaporated in vacuo. Thus 38 g of a crude product
is obtained which is distilled off at 149-152°C/12 Pa. Thus
36.2 g of the chromatographically uniform title product is
obtained. Yield 92 %. Mp.: 44-45°C.

IR (film): 2962 (CH;0), 591 (C-Br) e,

HNMR (DMSO-dg, TMS, i400): 7.09 (s, 1H), 7.01 (s, 1H),
3.94-3.77 (m, 4H), 3.72 (s, 3H), 3.71 (s, 3H), 3.27 (dd, J=3.4,
11.5 Hz, 1H), 1.92-1.85 (m, 1H), 1.64-1.56 (m, 1H), 1.07 (s,
3H), 0.63 (t, I=7.4 Hz, 3H) ppm.

CNMR (DMSO-dg, TMS, i400): 148.3, 148.1, 132.1, 116.6,
115.1,111.9, 110.8, 65.2, 64.4, 55.8, 55.7, 53.3, 23.3, 22.8,
11.9 ppm.
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Elemental analysis:
calc.: C 52.19%, H 6.13%, Br 23.14%
found: C 52.36%, H 6.12%, Br 23.23%
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What we ¢laim is,

1. Process for the preparation of 3-[2-(3,4-dimethoxy-
benzoyl)-4,5-dimethoxy-phenyl]-pentan-2-one of the Formula

H,CO
8@
"H,CO 0
OCH,

OCH,

starting from a compound of the general Formula

‘ , 1
H.CO OR
® OR?2

H,CO Br

(wherein R! and R? each stands for Cy.4-alkyl or together form

Cg_g-alkylene) which comprises

a)  replacing the bromine atom in a compound of the general
Formula II by an alkali or magnesium atom; reacting the ',
alkali or magnesium compound thus obtained with an |
approximately equimolar amount of an acid amide of the .

general Formula
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llla

OCH,
OCH,

(wherein R? and R* are C,_s-alkyl) and hydrolysing the |

compound of the general Formula
OR*
H,CO
OO
H,CO o

OCH

OCH
3

3

thus obtained (wherein R and R are as stated above);
or ‘

b) replacing the bromine atom in a compound .of the general
Formula II by an alkali or magnesium atom; reacting the
alkali or magnesium compound thus obtained with an
approximately equimolar amount of an ester of the |

general Formula
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. OCH,

(wherein R’ is C;4-alkyl) and hydrolysing the compound

of the general Formula IV thus obtained.

2. Process according to Claim1 which com prises
using as starting material a compound of the general Formula II
wherein R! and R* each stands for methyl or ethyl, or R! and R?
together form ethylene.

3. Process accordihg toClaimlor2 which
comprises usingacompound of the general Formula ITla

wherein R® and R* stand for methyl.

4, Process accordingto Claim 1 or2 which
comprises usingacompound of the general Formula IIIb

wherein R’ is methyl.

5. Process according to any of Claims 1-4 which
comprises replacing the bromine atom in a compound of

the general Formula IT by a lithium atom.
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6. Process according to Claim5 which comprises
carrying out the reaction by using an alkyl lithium compound,

preferably n-butyl-lithium or n-hexyl-lithium.

7. Process according to ClaimSor6 which
comprise s carrying out the reaction at a temperature

between -78°C and -10°C.

8. Process accordingto Claim1 which comprises
using the compound of the general Formula IIIa in an amount of

1.0-1.2 molar equivalents.

9. Process according to any of Claims 1 and 5-8- which
comprises reacting the alkali or magnesium compound .
without isolation with the compound of the general Formula

Ila.

10. Process according to Claim9 which comprises

carrying out the reaction at a temperature below 0°C.

11.  Process accordingto Claim1 which comprises
' using the compound of the general Formula IITb in an amount of

1.0-1.2 molar equivalents.
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12.  Process according to Claim 1 or 11 - which
comprises reacting the alkali or magnesium compound
without isolation with the compound of the general Formula

I1Ib.

. 13.  Process according to Claim 12 which
comprises carrying out the reaction at a temperature below

0°C.

14.  Process according to any of Claims 1-13 which
comprises hydrolysing the compound of the general

Formula IV with a mineral acid,

15.  Process according to Claim 14 which

comprises using hydrochloric acid or sulfuric acid.

16.  Process according to any of Claims 1, 14 and 15

which comprises carrying out hydrolysis at 20-40°C.

17.  Process according to any of Claims 1-16 which
comprises hydrolysingthe compound of the general
Formula IV in situ in the reaction mixture obtained during the |

formation thereof.
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H,CO
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OCH,
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