
EP  0 168 042 B1 Description This invention relates to a novel
1-methyl-4,5-dihydroorotic acid derivative, processes for preparing the
same and a pharmaceutical composition thereof. More particularly, it
relates to 1-methyl-4,5- 5   dihydroorotyl-histidyl-prolinamide of the
formula: 20                                    [err] or a pharmaceutically
acceptable acid addition salt thereof. It is known that TRH (i.e.,
thyrotropin releasing hormone; L-pyroglutamyl-L-histidyl-L-prolinamide) is
useful as a medicine for treating consciousness disorders due to a brain
dysfunction; but at the same time 25  it possesses the TSH (thyroid
stimulating hormone)-releasing activity, which is considered to be an
undesirable action for its therapeutic effect on the consciousness
disorders. In this connection, United States Patent Nos. 4,100,152 and
4,045,556 discloses that (2,3,4,5-tetrahydro-2-oxo-L-5-furancarbonyl)-L-
histidyl-L-prolinamide and orotyl-L-histidyl-L-prolinamide show the
therapeutic effect on said consciousness disorders with less side effects
as compared to TRH. 30      As a result of various investigations, we have
now found that the compound (I) of the present invention is useful as a
medicine for treatment or prophylaxis or central nervous system disorders
(e.g., consciousness disorder). Namely, the compound (I) of the invention
is quite characteristic in that it shows much stronger activating effects
upon the central nervous system (e.g. antagnostic effect on pentobarbital
anesthesia, increasing effect on spontaneous locomotor activity,
antagonistic effect on reserpine-induced 35   hypothermia, potentiating
effect on action of L-Dopa) with relatively less side effects (e.g.,
TSH-releasing activity) as compared with TRH and its derivatives mentioned
above. According to the present invention, the compound (I) or a
pharmaceutically acceptable acid addition salt thereof can be prepared by
the step or steps of: (A) condensing a 1-methyl-4,5-dihydroorotic acid
compound of the formula: 40 [err] 50   wherein X' is imino group or a
protected imino group, or a reactive derivative thereof with a histidyl-
prolinamide compound of the formula [err] 65  wherein [err] is imino group
or a protected imino group, or a salt thereof,    EP    01 68 042 B1 (B)
condensing a 1-methyl-4,5-dihydroorotyl-histidine compound of the formula:
[err] 15 wherein [err] and [err] are the same as defined above, a salt
thereof or a reactive derivative thereof with prolinamide of the formula:
[err] 25  or a salt thereof, or (C) converting an
1-methyl-4,5-dihydroorotyl-histidylproline compound of the formula: 0 [err]
40 



wherein [err] and [err] are the same as defined above, a salt thereof or a
reactive derivative thereof into the corresponding amide thereof. (D) when
[err] and/or [err] of the product obtained in the reaction step (A). (8) or
(C) is (or are) the protected 45  imino group or groups, further removing
the protecting group or groups therefrom, and (E) if required, further
converting the product into a pharmaceutically acceptable acid addition
salt thereof. The starting compounds (III)-(VI) may be used either in free
form or in the form of salt thereof. Examples of the salt of the compounds
(III)-(VI) include inorganic acid addition salts such as 50  hydrochloride,
hydrobromide, sulfate or nitrate, organic acid addition salts such as
tosylate, methanesulfonate or trifluoroacetate, and so forth. Suitable.
examples of the reactive derivative of the compound (11), (IV) or (VI)
include the corresponding acid halides (e.g., chloride, bromide), mixed
anhydrides (e.g., a mixed anhydride with alkyl carbonate), active esters
(e.g., ester with pentachlorophenol, p-nitrophenol, 2,4-dinitrophenol,
N-hydroxy-succinimide, 55  N-hydroxyphthalimide, 1-hydroxybenzotriazole or
1-hydroxy-2-pyrrolidon), acid azide and other reactive derivatives such as
amide with imidazole, 4-substituted-imidazole or triazole. Esters such as
alkyl esters (e.g., methyl or ethyl ester) and aralkyl esters (e.g., benzyl
ester) may also be used as the reactive derivative of the compound (VI). On
the other hand, a wide variety of protecting groups which have been usually
employed to protect 60  imino groups or groups in the peptide synthesis can
be used as the protecting group or groups (X' and/or [err] Examples of such
protecting groups [err] and [err] include lower alkanoyl such as formyl,
acetyl and propionyl; substituted or unsubstituted benzoyl such as benzoyl;
lower alkoxycarbonyl such as methoxy carbonyl, ethoxycarbonyl and
tert-butoxycarbonyl; mono-, di- or trihalogeno-lower alkoxycarbonyl such as
2,2,2-trichloroethoxycarbonyl; substituted or unsubstituted
benzyloxycarbonyl such as benzyloxycarbonyl 65  and
p-methoxybenzyloxycarbonyl: substituted or unsubstituted phenyl-lower alkyl
such as benzyl, p-    EP 0 168 042  B1 methoxybenzyl and
3,4-dimethoxy-benzyl; and di- or triphenyl-lower alkyl such as benzhydryl
and trityl; substituted or unsubstituted phenylsulfonyl such as tosyl; and
substituted or unsubstituted phenylsulfenyl such as o-nitrophenylsulfenyl.
Reaction Steps (A) and (B) The condensation of the compound (II) or a
reactive derivative thereof with the compound (III) or a salt thereof and
the condensation of the compound (IV), a salt thereof or a reactive
derivative thereof with the compound (V) or a salt thereof can be
accomplished in conventional manners for the synthesis of peptides. For
example, the condensation reaction of the reactive derivative of the
compound (11) with the compound (111) or a salt thereof and the
condensation reaction of the reactive derivative of the compound (IV) with
the compound (V) or a salt thereof can be conducted either in the presence
or absence of an acid acceptor in a solvent. Suitable examples of the acid
acceptor include alkali metal hydroxides (e.g., potassium hydroxide, sodium
hydroxide), alkali metal carbonates (e.g., sodium carbonate, potassium
carbonate), alkali metal bicarbonates (e.g., sodium bicarbonate, potassium
bicarbonate), trialkyl amines (e.g., trimethylamine, triethylamine),
N,N-dialkylanilines (e.g., N,N-dimethylaniline, N,N-diethylaniline),
pyridine, N- alkylmorpholines (e.g. N-methylmorpholine) and so  forth.
Dioxane, tetrahydrofuran, acetonitrile, methylene chloride,
dimethylformamide, dimethylacetamide, ethyl acetate, pyridine, acetone and
water are suitable as the solvent. It is preferred to carry out the
reaction at a temperature of -50 to [err] 



especially at -15 to [err] On the other hand, the condensation reaction of
the compound (11) with the compound (III) or a salt thereof and the
condensation reaction of the compound (IV ) or a salt thereof with the
compound (V) or a salt thereof can be conducted in the presence of a
dehydrating agent in the solvent. Suitable examples of the dehydrating
agent include dicyclohexylcarbodiimide,
N-cyclohexyl-N'-moropholinocarbodiimide, N-
ethyl-N'-(3-dimethylaminopropyl)carbodiimide, phosphorus oxychloride,
phosphorus trichloride, thionyl chloride, oxalyl chloride,
triphenylphosphine and the like. Vilsmeier reagent prepared from
dimethylformamide and the phosphorus oxychloride, from dimethylformamide
and oxalyl chloride, from dimethylformamide and phosgen or from
dimethylformamide and thionyl chloride may also be used as said dehydrating
agent. It is preferred to carry out the reaction at a temperature of -50 to
[err] especially at -20 to [err]. Dioxane, tetrahydrofuran, acetonitrile,
chloroform, methylene chloride, dimethylformamide, N,N-dimethylacetamide,
ethyl acetate, pyridine, acetone and water are suitable as the solvent.
Reaction Step C The conversion of the compound (VI), a salt thereof or a
reactive derivative thereof into the corresponding amide thereof can be
conducted in a conventional manner, i.e., by treatment with ammonia or an
ammonia-releasing substance. For example, this amidation is carried out by
treating the compound (VI) or salt thereof with ammonia or an
ammonia-releasing substance in the presence of a dehydrating agent in a
solvent. Any compounds which generate or release ammonia in the reaction
solution may be used as the ammonia-releasing subtance of the invention.
Such ammonia-releasing substance includes, for example, ammonium chloride,
ammonium carbonate and the like. The same dehydrating agents are mentioned
in the reaction steps (A) and (B) may also be used in this step. It is
preferred to carry out the [err] at a temperature of -20 to [err]
especially at -5 to [err] Dimethylformamide, dimethylsulfoxide and
tetrahydrofuran are suitable as the solvent. The amidation is also carried
out, for example, by treating the reactive derivative of the compound (VI)
with ammonia or ammonia-releasing substance in the presence or absence of
an acid acceptor in a solvent. 5  The same acid acceptors as mentioned in
the reaction steps (A) and (B) may also be used in this step. It is
preferred to carry out the reaction at a temperature of -20 to [err]
Methanol, ethanol, dimetylformamide and dimethylsulfoxide are suitable as
the solvent. Reaction Step (D) When [err] and/or [err] of the product
obtained in the step (A), (B) or (C) is (or are) the protecting group or
groups, said protect ng group or groups may be readily removed from the
product in conventional manners. For example, the removal, of the
protecting group or groups may be conducted by hydrolysis, electrolysis,
base treatment, acid treatment, reduction, oxidation or any combination
thereof. More specifically, for example, when the protecting group is
benzoyl, said group may be removed by treating the 55  compound with a
base. Suitable examples of such base include ammonia, mono- or di-lower
alkyl amine (lower-alkyl group in this case is, for example, methyl, ethyl,
isopropyl or n-butyl) and sodium alkoxide (e.g., sodium methoxide, sodium
ethoxide). This reaction may be conducted with or without a solvent (e.g.,
methanol, ethanol). It is preferred to carry out the reaction at a
temperature of -5 to [err] When the protecting group is benzoyl, acetyl,
tert.-butoxycarbonyl, benzyhydryl, trityl or p-nitrophenylsulphenyl, said
60  group may be removed by treating the compound with an acid. Suitable
examples of such acid include formic acid, trifluoroacetic acid,
benzenesulfonic acid, p-toluenesulfonic acid, hydrogen chloride or hydrogen
bromide. This reaction may be conducted with or without a solvent (e.g.,
water, methanol, ethanol, acetic acid or dioxane). It is preferred to carry
out the reaction at a temperature of -30 to [err] When the protecting group
is benzyloxycarbonyl, p-methoxybenzyloxycarbonyl, benzyl or p- 65
methoxybenzyl, the removal of said protecting groupd may be conducted by
catalytic hydrogenation. This 



EP 0 168 042 B1 catalytic hydrogenation is preferably carried out at a
temperature of 0 to [err] and preferred examples of the catalyst include
palladium- [err] palladium-charcoal and palladium-black. Methanol, ethanol,
tetrahydrofuran and water are suitable as the reaction solvent. When the
protecting group is methoxycarbonyl or ethoxycarbonyl, said group may be
removed by hydrolysis of the compound, or by 5   base treatment. The
hydrolysis can be carried out in conventional manners, for example, by
treating it with a base such as potassium hydroxide, or an acid such as
hydrochloric acid or hydrobromic acid. It is preferred to carry out said
hydrolysis at a temperature of 0 to [err] When the protecting group is
tosyl, said group may be removed by electrolysis, base treatment or
treating with 1-hydroxybenzotriazole. 10 Reaction Step (E) The product thus
obtained in the above-mentioned reaction step and steps may be converted,
if required, into an acid addition salt thereof by treating it with the
stoichiometrically equimolar amount of an acid in accordance with
conventional manners. In the above-mentioned reactions, the starting
compounds (II)-(VI) may be used in the form of either an optically active
isomer or a mixture thereof. Since said reactions of the invention proceed
without racemization, the compound (I) is readily obtained in the form of
an optically active isomer by the use of the corresponding optically active
isomers of the compounds (II)-(VI). Among the starting compounds, the
compound (II) may be prepared, for example, by reacting 4,5- dihydroorotic
acid (J. Am. Chem. Soc., 75, 6086 (1953)) with benzyl halide in the
presence of an acid 20 acceptor (e.g., triethylarnine) at -50 to [err]
reacting the resulting benzyl 4,5-hydroorotate with a [err] agent (e.g.,
methyl iodide) in the presence of an acid acceptor (e.g., sodium hydride)
at -50 to [err] if required, introducing a protecting group into the
thus-obtained benzyl 1-methyl-4,5- dihydroorotate at 3-position thereof and
then subjecting the resulting product to catalytic hydrogenation to remove
benzyl group therefrom. 25      The compound (IV) may be prepared by
condensing the compound (II) with histidine or [err]-protected histidine
according to a conventional method of peptide synthesis. The compound (VI)
may be also prepared by condensing the compound (II) with histidyl-proline
or the compound (IV) with proline according to a conventional method of
peptide synthesis. While the compound (I) of the present invention can
exist in the form of eight optical isomers due to the 30 three asymmetric
carbon atoms involved therein, all of eight optical isomers or a mixture
thereof are included within the scope of the invention. Among these
isomers, however, (1-methyl-L-4,5-dihydroorotyl)- L-histidyl-L-prolinamide
is especially preferred for medicinal use. The compound (I) can be used for
pharmaceutical use either as the free base or as an acid addition salt
thereof. Pharmaceutically acceptable acid addition salts of the compound
(I) are, for example, inorganic 35 acid addition salts such as
hydrochloride, hydrobromide, sulfate or nitrate; and organic acid addition
salts such as acetate, maleate, tartrate, succinate, citrate,
methanesulfonate, malate, oxalate or benzenesulfonate. The compound (I) or
a pharmaceutically acceptable acid addition salt thereof may be
administered either orally or parenterally. Further, the compound (I) or a
salt thereof may be used in the form of a pharmaceutical preparation
containing the same compound in conjunction or admixture with a 40
pharmaceutical excipient suitable for oral or parenteral administration.
Suitable excipients are, for example, starch, lactose, glucose, potassium
phosphate, corn starch, arabic gum, stearic acid or other known medicinal
excipients. The pharmaceutical preparation may be in solid form such as,
for example, 



tablets, powders, capsules or granules; or in liquid form such as, for
example, solutions or suspensions. Further, when administered parenterally
the pharmaceutical preparation may be used in the form of 45  injections.
As mentioned hereinbefore, the compound (I) of the present invention has
much stronger activating effects upon central nervous system (e.g.,
antagonistic effect on pentobarbital anesthesia, increasing effect on
spontaneous locomotor activity, antagonistic effect on reserpine-induced
hypothermia and potentiating effect on action of L-Dopa) with relatively
less side effects (e.g., TSH-releasing activity) as compared with 50 TRH or
its derivatives disclosed in U.S. Patent Nos. 4,100,152 and 4,045,556.
Especially, the compound (I) is characteristic in that it shows excellent
therapeutic activity even by oral administration, though TRH itself when
administered orally shows no subtantial therapeutic effects. Therefore, the
compound (I) of the present invention is much more useful as
palinesthesias, spontaneous movement stimulants or dopamine potentiators
than TRH or its derivatives mentioned above. The compound (I) is also
useful for the treatment 55 or prophlaxis of central nervous system
disorders such, as for example, consciousness disorders, short attention
span, speech disorders, hypobulia, Lennox syndrome, senil dementia,
hypnotic intoxication, autism, hyperkinesia, schizophrenia, depression and
parkinsonism in a warm-blooded animal including human being. Therapeutic
dose of the compound (I) or its salt depends on route of administration;
the age, weight 60 and condition of patients; and the particular disease to
be treated. In general, however, it may be used at a dose of 0.5 [err] to 5
mg per kilogram of body weight per day; especially at a dose of 10 [err] to
1 mg per kilogram of body weight per day in the case of oral
administration; or a dose of 1 [err] to 100 pg per kilogram of body weight
per day in the case of parenteral administration (e.g.. intravenously,
intramuscularly, subcutaneously). 65      Throughout the specification and
claims. the terms "1-methyl-4,5-dihydroorotic acid" and '1-methyl-    EP 0
168 042 B1 4,5-dihydroorotyl" mean
1-methyl-1,2,3,4,5,6-hexahydro-2,6-dioxo-4-pyrimidinecarboxylic acid and 1-
methyl-1,2,3,4,5,6-hexahydro-2,6-dioxo-4-pyrimidinecarbonyl, respectively.
Practical and presently-preferred embodiments of the present invention are
illustratively shown in the following Experiments and Examples, and test
compound used in the following Experiments 1-4 are as 5  follows. Test
compounds: The compound of the present invention:
(1-methyl-L-dihydroxy-4,5-dihydroorotyl)-L-histidyl-L- prolinamide 10
No. 1:
(2,3,4,5-tetrahydro-2-oxo-L-5-furancarbonyl)-L-histidyl-L-prolinamide
(U.S. Patent No. 4,100,152) No. 2: Orotyl-L-histidyl-L-prolinamide (U.S.
Patent Nos. 4,045,556) Experiments 1 15     The pharmacological activities
of test compounds estimated by oral administration. Methods (1)
Antagonistic effect on reserpine-induced hypothermia: Male STD/ddY mice
which showed the body temperatures of 30C or lower about 17 to 20 hours
after 20 subcutaneous administration of reserpine (3 mg/kg) were used in
this experiments. A test compound dissolved in distilled water was orally
administered to the mice, and the rectal temperature was measured 



30, 60, 120, 180 and 300 minutes after the administration of the test
compound. The increase in the body temperature of the medicated group of
mice was compared with that of the control group of mice which received
distilled water instead of the test compound solution. 25 (2) Increasing
effect on spontaneous locomotor activity: Male STD/ddY mice were
individually placed in Ambulometer (i.e., an apparatus for measuring
spontaneous locomotor activity; manufactured by OHARA IKA Co.) for 30
minutes to acclimatize to the apparatus. Thereafter a test compound
dissolved in distilled water was orally administered to the mice and. 30
immediately after administration of the test compound, the spontaneous
locomotor activity was measured for 3 hours. Distilled water was
administered to the control group of mice instead of the test compound
solution. (3) Antagonistic effect on pentobarbital anesthesia: 35      A
test compound dissolved in distilled water was orally administered to male
STD/ddY mice. Fifteen minutes after the administration of the test
compound, pentobarbital sodium was intraperitoneally administered to the
mice at a dose of 55 mg/kg. The duration of anesthesia was measured as the
time from the disappearance of righting reflex to the recovery thereof.
Distilled water was administered to the control group of mice instead of
the test compound solution. 40 Results The results are shown in the
following Tables 1 and Table 2. TABLE 1 45 Potency ratio of TRH
tartrate[err] The compound of the present invention    No. 1  No. 2 50
[err] effect on reserpine-induced hypothermia
91.3             3.4   13.0 55 Note: a): The therapeutic effect of TRH
tartrate was taken as 1, and the potency ratio of each test compound to TRH
tartrate was calculated by parallel line assay method. 60 65    TABLE 2
Minimum effective dose[err] (mg/kg) 5
The compound of the      TRH present invention     tartrate Antagonistic
effect on pentobarbital anesthesia                   1                >100
10 Increasing effect on 



spontaneous locomotor activity                                   10
>100 Note: B): The minimum effective dose means a minimum dose which is
necessary to produce a decrease in the duration of pentobarbital anesthesia
or to produce a stastically signifcant increase in the spontaneous
locomotor activity as compound with that of the control group of mice. 20
Experiments 2 The pharmacological activities of test compounds estimated by
parenteral administration. Methods (1) Antagonistic effect on
reserpine-induced hypothermia and increasing effect on spontaneous
locomotor 25  activity: The experiments were carried out in the same manner
as described in Experiment 1 except that a test compound dissolved in a
physiological saline solution was administered intraperitoneally to mice
and, in estimating the increasing effect on spontaneous locomotor activity,
said spontaneous locomotor activity was measured for 60 minutes immediately
after administration of the test compound. 30 (2) Antagonistic effect on
pentobarbital anesthesia: Pentobarbital sodium was intraperitoneally
administered to male STD/ddY mice at a dose of 55 mg/kg. Ten minutes after
the administration of pentobarbital sodium, a test compound dissolved in a
physiological saline solution was intravenously administered to the mice
which had lost the righting reflex. The duration 35  of anesthesia was
measured as the time from the end of administration of the test compound
until the righting reflex regained. A physiological saline solution was
administered to the control group of mice instead of the test compound
solution. (3) Potentiating effect on action of Dopamine: 40      Reserpine
was subcutaneously administered to male STD/ddy mice at a dose of 3 mg/kg,
and about 16 20 hours later, L-Dopa was intraperitoneally administered to
the mice at a dose of 200 mg/kg. Thirty minutes after administration of
L-Dopa, a test compound dissolved in a physiological saline solution was
administered intraperitoneally to the mice (when TRH was used at the test
compound, it was administered 45 minutes after administration of L-Dopa).
Spontaneous locomotor activity was measured by ANIMEX 45  (i.e., an
apparatus for measuring spontaneous locomotor activity; manufactured by
FERAD Co.) for 15 minutes starting from one hour after administration of
L-Dopa. A physiological saline solution was administered to the control
group of mice instead of the test compound solution. 50 55 60 65    EP  0
168 042B1 Results The results are shown in the following Tables 3. TABLE 3
5 Potency ratio of TRH[err] The compound of the 



present invention     No. 1  No. 2 10 Antagonistic effect on
reserpine-induced hypothermia                                31.4
5.7    7.4 15          Increasing effect on spontaneous locomotor activity
27.4             3.5    3.8 Antagonistic effect on pentobarbital anesthesia
2.7             1.3    1.9 Potentiating effect on action of Dopamine
18.5             2.5    2.6 25 Note: c): The therapeutic effects of TRH was
taken as 1, and the potency ratio of each test compound to TRH was
calculated by parallel line assay method. Experiment 3 30   Method
TSH-relating activity (side effect): A test compound dissolved in a 0.1%
BSA (bovine serum albumin)-containing physiological saline solution was
intravenously administered to male JCL:SD rats. Fifteen minutes after the
administration, blood was taken from the abdominal aorta under anesthesia.
Serum TSH levels were determined by the 35   double-antibody
radioimmunoassay method (Midgley et al., Endocrinology., 79, 10 (1966)).
The BSA- containing physiological saline solution was administred to the
control group of rats instead of the test compound solution. Result 40
The results are shown in the following Table 4. TABLE 4 Potency ratio of
TRH[err] 45 The compound of the present invention     No. 1  No. 2
TSH-releasing activity                     1/30            1/12-  1/20- 50
1/13[err] 1/40[err] Note: c): The effect of TRH on TSH-releasing activity
was taken as 1 and the potency ratio of each test compound to TRH was
calculated by parallel line assay method. 55        d): Published data (cf.
Brain Research Reviews., 4, 389 (1982)). Experiment 4 Method Acute
toxicity: 60      A test compound was intravenously administered to male
STD/ddY mice and the acute toxicity [err] thereof was determined from
mortality of mice 24 hours after administration of the test compound. 65



EP 0168042 B1 Result The results are shown in the following Table 5. TABLE
5 5 The compound of the present invention      No. 1  No. 2   TRH [err] 10
(mg/kg, i.v.)           1589              558 [err]  1200[err] 1450[err]
Note: d): Published data (cf. Brain Research Reviews., 4, 389, (1982)). 15
Example 1 1.03 g of 1-methyl-L-4,5-dihydroorotic acid and 760 mg of
N-hydroxysuccinimide are dissolved in 20 ml of dimethylformamide, and 1.4 g
of dicyclohexylcarbodiimide are added thereto at [err]. The mixture is
stirred at the same temperature for 1.5 hours. 2.8 g of
L-histidyl-L-prolinamide dihydrobromide and 2 ml of triethylamine are added
to the mixture under cooling, and the mixture is stirred at 0 to [err] for
2 days. 20  Insoluble materials are filtered off, and the filtrate is
concentrated under reduced pressure to remove dimethylformamide. The
residue is dissolved in diluted hydrochloric acid, and insoluble materials
are filtered off. The filtrate is washed with chloroform, alkalized with
sodium bicarbonate and then passed through a column packed with
styrene-divinylbenzene copolymer resin (manufacture by Mitsubishi Chemical
Industries Ltd. under the trademark "MIC GEL CHP-20P"; hereinafter simply
referred to as 25   "CHP-20P resin"). After the column is washed with 300
ml of water, the desired product is eluted with water. The fractions which
are positive to the Pauly's reaction are collected and lyophilized. The
product thus obtained is crystallized with water and recrystallized from
water. The crystals are dried at [err] under reduced pressure for 3 days.
One g of (1-methyl-L-4,5-dihydroorotyl)-L-histidyl-L-prolinamide 1/2 [err]
is obtained. 30       M.p. [err] (decomp.) [err]    (C = 1, H20) Example 2
(1) 1.56 g of 1-methyl-L-4,5-dihydroorotic acid and 1.15 g of
N-hydroxysuccinimide are dissolved in 30 ml of dimethylformamide, and 2.06
g of dicyclohexylcarbodiimide are added thereto at 0C. The mixture is 35
stirred at room temperature for 2 hours. The solution thus obtained is
hereinafter referred to as "Solution A". On the other hand, 3.43 g of
benzyl L-histidyl-L-prolinate 2HCl are dissolved in dimethylformamide, and
1.67 g of triethylamine are added thereto. The mixture is stirred at 0C for
20 minutes, and insoluble materials are filtered off. The filtrate is added
to "Solution A", and the mixture is stirred at 0C for 4 hours and then at
[err] for one day. Insoluble materials are filtered off, and the filtrate
is concentrated under 40   reduced pressure at [err] to remove
dimethylformamide. The residue is dissolved in water, and insoluble'
materials are filtered off. The filtrate is adjusted to pH 8 with sodium
bicarbonate and then passed through a column packed with CHP-20P resin. The
column is washed with 500 ml of water, 500 ml of 20% methanol and 300 ml of
50% methanol successively. Then, the desired product was eluted with 70%
methanol. The fractions which are positive to the Pauly's reaction are
collected from the eluate and 45   concentrated under reduced pressure,
whereby 3.65 g of benzyl (1-methyl-L-4,5-dihydroorotyl)-L-histidyl-L-
prolinate are obtained as an oil. [err]     3300, 1725, 1680 650 mg of the
product obtained above are dissolved in 1 N-HCI and then lyophilized to
give 690 mg of benzyl
(1-methyl-L-4,5-dihdyroorotyl)-L-histidyl-L-prolinate-HCI .[err]  as
powder. 



50      [err]   (C = 0.5, H20) IR      [err]: 1720, 1640-1680 NMR [err] :
1.7-2.4 (m, 4H), 2.90 (s, 3H), 2.4-3.9 (m, 6H), 3.9-4.2 (m, 1H), 4.3-4.5
(m, 1H, 4.6-5.0 (m, 1H), 5.09 (s, 2H), 7.2-7.5 (m, 5H), 8.96 (s, 1H) Mass
(m/e): 496 [err] 55 (2) 700 mg of benzyl
(1-methyl-L-4,5-dihydroorotyl)-L-histidyl-L-prolinate are dissolved in 20
ml of methanol, and 20 mg of palladium black are added thereto. The mixture
is stirred at room temperature for 3 hours in hydrogen gas. 20 ml of water
was added to the reaction mixture, and the catalyst is filtered off. The
filtrate is evaporated to remove solvent. The residue is crystallized with
m ethanol, whereby 290 mg of (1- 60
methyl-L-4,-dihydroorotyl)-L-histidyl-L-prolin-5/4 [err] are obtained. M.p.
[err] (decomp.) [err] -17.2 (C = 0.5, H20) [err]  1715, 1680, 1630 NMR
[err] : 1.7-2.4 (m, 4H), 2.6-3.9 (m, 6H), 3.03 (s, 3H), 4.0-4.45 (m, 2H),
4.95 (t, 1H), 7.27 (s, 1H), 65 8.57 (s, 1 H)    EP 0168 042 B1 (3) A
mixture of 4.29 g of (1-methyl-L-4,5-dihydroorotyl)-L-histidyl-L-proline,
1,15 g of N- hydroxysuccinimide, 2.26 g of dicyclohexylcarbodiimide and 30
ml of dimethylformamide is stirred at [err] for 40 minutes and at room
temperature for 80 minutes. 30 ml of 15% ammonia-methanol are then added to
the mixture at [err] and the mixture is stirred at [err] for 30 minutes and
at room temperature for one hour. 5 Insoluble materials are filtered off,
and the filtrate is evaporated to remove dimethylformamide. The residue is
dissolved in 20 ml of water, and insoluble materials are again filtered
off. The filtrate is adjusted to pH 8 with sodium bicarbonate and then
passed through a column packed with CHP-20P resin. After the column is
washed with 2 liters of water, the desired product is eluted with 10%
methanol. The fractions which are positive to the Pauly's reaction are
collected and concentrated under reduced pressure. The 10 residue is
dissolved in 10 ml of water, and allowed to stand in a refrigerator.
Crystalline precipitates are collected by filtration, washed with water,
and then dried at [err] for one day, whereby 3.3 g of (1-methyl-L-
4,5-dihydroorotyl)-L-histidyl-L-prolinamine-7/2 H20 are obtained. M.p.
[err] [err]  (C = 1, H20) 15     [err]  (cm'): 3400, 3250, 1710, 1660,
1610, 1540 Example 3 (1) 900 mg of 3-benzoyl-1-methyl-L-4,5-dihydroorotic
acid, 449 mg of N-hydroxysuccinimide and 782 mg of dicyclohexylcarbodilmide
are dissolved in 13 ml of dimethylformamide, and the mixture is stirred at
[err] for 40 minutes and then at room temperature for 80 minutes. The
reaction mixture is cooled at [err] and 1.4 g of L-histidyl-L-prolinamide
2HBr and 0.94 of triethylamine are added thereof. The mixture is stirred at
[err] for 3 hours and at [err] for one day. Insoluble materials are
filtered off, and the filtrate is distilled to remove solvent. The residue
is dissolved in 50 ml of 1 % HCl and washed with chloroform. The water
layer is adjusted to pH 8 with sodium bicarbonate and allowed to stand for
one day in a refrigerator. 25 The precipitates are collected by filtration,
washed with water and then dried at [err] whereby 1.05 g of (3- benzoyl- 1
-methyl-L-4,5-dihydroorotyl)-L-histidyl-L-prolinamide are obtained. 



M.p. [err] (decomp.) [err]  +27.2 (C = 0.5, dimethylformamide) IR [err]
3400, 3200, 1738, 1680, 1620 30      NMR [err] : 1.6-2.2 (m, 4H), 2.6-3.8
(m, 6H), 3.00 (s, 3H), 4.0-4.8 (m, 2H), 4.9-5.1 (m, 1H), 6.9-7.1 (m, 2H),
7.3-7.8 (m, 6H), 8.1 (br, 1H), 8.65 (br d, 1H). (2) 510 mg of
(3-benzoyl-1-methyl-L-4,5-dihydroorotyl-L-histidyl-L-prolinamide are
dissolved in 3 ml of methanol, and 136 mg of 15% ammonia - methanol are
added thereto. The mixture is stirred at room temperature for 30 minutes
and distilled to remove methanol. 5 ml of water are added to the residue,
and 35 insoluble materials are filtered off. The water layer is wahsed with
ethyl acetate, and is concentrated to one ml in volume. After the residue
is allowed to stand for one day in a refrigerator, the crystalline
precipitates are collected by filtration, washed with water and dried at
[err] for one day. 400 mg of (1-methyl-L-4,5-
dihydroorotyl)-L-histidyl-L-prolinamide-7/2 H20 are thereby obtained. The
physico-chemical properties of this product are identical with those of the
sample obtained in Example 2-(3). Example 4 (1) 6.37 g of
1-methyl-4,5-dihydroorotic acid and 11.3 g of 95% pentachlorophenol are
dissolved in 80 ml of dimethylformamide, 8.3 g of dicyclohexylcarbodiimide
are added thereto at -5 to [err] and the 45 mixture is stirred at the same
temperature for one hour. 21.8 g of benzyl histidinate di-tosylate (Bull.
Chem. Soc. Jap., 31, 784 (1958)) and 75 mg of triethylamine are added
thereto at -5 to [err] The mixture is stirred at [err] for 2 hours and at
room temperature for one day. Insoluble materials are filtered off and the
filtrate is concentrated under reduced pressure. The residue is dissolved
in 80 ml of water, washed with 80 ml of ether and concentrated under
reduced pressure. The residue is purified by silica gel column 50
chromatography (solvent; chloroform; methanol = 4:1), and recrystallized
from methanol. 6.0 g of benzyl (1-methyl-L-4,5 dinydroorotyl)-L-histidinate
are obtained. M.p. [err] [err] +21.8 (C = 0.5. dimethylformamide) [err]  :
3300, 3200, 1735, 1660 55 (2) 2.7 g of benzyl
(1-methyl-4,5-dihydroorotyl)-L-histidinate are dissolved in 50 ml of water,
and 50 ml of palladium-black are added thereto. The mixture is treated in
the same manner as described in Example 2-(2), whereby 1.8 g of
(1-methyl-4,5-dihydroorotyl)-L-histidine- 1/4 [err] are obtained as powder.
[err] +68.8 IC = 0.5, H20) 50  [err]: 1720, 1660 (3) 1.23 g of
dicyclohexylcarbodiimide are added to a mixture of 1.56 g of
(1-methyl-4,5-dihydroorotyl)- L-histidine, 565 mg of N-hydroxysuccinimide
and 15 ml of dimethylformamide at -10 to [err] and the mixture are stirred
at the same temperature for 30 minutes. 570 mg of L-prolinamide are added
thereto and 65 the mixture is stirred at -5 to [err] for 2 hours and at
room temperature for one day. After the reaction,    EP 0168 042 B1
insoluble materials are filtered off and washed with 50 ml of water. The
filtrate and washings are combined and washed with chloroform. The solution
is adjusted to pH 8 with sodium bicarbonate, and passed through a column
packed with CHP-20P resin. The column is washed with 200 ml of water, and
then the desired product is eluted with 20% methanol. The fractions which
are positive to the Pauly's reaction are 



5   collected from the eluate and concentrated under reduced pressure. The
residue is cooled, and crystalline precipitates are collected by
filtration. 1.17 g of (1-methyl-4,5-dihydroorotyl)-L-histidyl-L-prolinamide
7/2 H20 are obtained as crystal. The physico-chemical properties of this
product are identical with those of the sample obtained in Example 2-(3).
10 Example 5 (1) 516 mg of 1-methyl-4,5-dihydroorotic acid and 345 mg of
N-hydroxysuccinimide are dissolved in 9 ml of dimethylformamide, and 680 mg
of dicyclohexylcarbodiimide are added thereto at 0 to [err]. The mixture is
stirred at the same temperature for 40 minutes and at room temperature for
80 minutes. 1.6 g of 15 [err]-tosyl-L-histidyl-L-prolinamide
trifluroacetate (Bull. Chem. Soc. Jap., 49, 1595 (1976)) and 0.5 ml of
triethylamine added to the mixture and stirred at [err] for one day. After
the reaction, the mixture is concentrated under reduced pressure, and the
residue is dissolved in 30 ml of chloroform. Insoluble materials are
filtered off, and the filtrate is washed with water and dried After the
mixture is concentrated under reduced pressure, the residue is purified by
silica gel column chromatography (solvent; chloroform; ethyl
acetate:methanol = 5:4:2), whereby 1.2 g of
(1-methyl-L-4,5-dihydroorotyl)-[err] -tosyl-L-histidyl-L- prolinamide are
obtained as powder. [err]  (C = 1, dimethylformamide) IR [err]  1720, 1680,
1670, 1640 25     (2) 1.2 g of
(1-methyl-4,5-dihydroorotyl)-[err]-tosyl-L-histidyl-L-prolinamide are
dissolved in 10 ml of 25% ammonia - methanol and allowed to stand at room
temperature for one day. After the mixture is concentrated under reduced
pressure, the residue is dissolved in 10 ml of water, and washed with
chloroform. The aqueous solution is concentrated to 3 ml in volume and
cooled. The crystalline precipitates are collected by filtration, washed
with water and then dried, whereby 620 mg of (1-methyl-L-4,5- 30
dihydroorotyl)-L-histidyl-L-prolinamide-7/2 [err] are obtained. The
physico-chemical properties of this product are identical with those of the
sample obtained in Example 2-(3). Example 6 35     (1) 1.24 g of
dicyclohexylcarbodiimide are added to the mixture of 1.36 g of
3-tert.-butoxycarbonyl-1- methyl-DL-4,5-dihydroorotic acid, 690 mg of
N-hydroxysuccinimide and 20 ml of dimethylformamide at 0 to [err]. The
mixture is stirred at room temperature for 1.5 hours. 2.06 g of
L-histidyl-L-prolinamide 2HBr and 1.7 ml of triethylamine are added to the
reaction mixture at -5 to 0C, and the mixture is stirred at 10C for one
day. After insoluble materials are filtered off, the filtrate is
concentrated under reduced pressure. 30 ml of an aqueous 20% citric acid
solution are added to the residue and insoluble materials are filtered off.
The filtrate is adjusted to pH 8 with sodium bicarbonate, and saturated
with sodium chloride. Then, the filtrate is extracted with chloroform, and
the extract is concentrated. The residue is crystallized with n-hexane and
the crystalline precipitate are filtered, whereby 2.1 g of
(3-tert.-butoxycarbonyl-l-methyl-DL-4,5-dihydro-
orotyl)-L-histidyl-L-prolinamide-[err]-1/2 n-hexane are obtained. 45
M.p. 80-90C [err]  (C=1, dimethylformamide) (2) A mixture of 1 g of
(3-tert.-butoxycarbonyl-1-methyl-DL-4,5-dihydroorotyl)-L-histidyl-L-prolin-
amide-4 [err]  1/2 n-hexane and ml of trifluoroacetic acid is stirred at
room temperature for 30 minutes. The 50  mixture is concentrated under
reduced pressure to remove trifluoroacetic acid. The residue is dissolved
in 20 ml of water and adjusted to pH 8 with sodium bicarbonate. The
solution is introduced into the column packed with CHP-20P resin. After the
column is washed with 300 ml of water, the desired product is eluted 



with 20% methanol. The fractions which are positive to the Pauly's reaction
are collected and lyophilized, whereby 560 mg of
(1-methyl-DL-4,5-dihydroorotyl)-L-histidyl-L-prolinamide. [err] are
obtained. 55     [err]   (C=1, H20) [err]: 3250, 1720. 1660 Preparation 1
(1) 5.0 g of L-4,5-dihydroorotic acid (J. Am. Chem. Soc., 75, 6086(1953))
are suspended in 80 ml of 60  dimethylformamide, and 4.4 ml of
triethylamine and 3.76 ml of benzyl bromide are added thereto. The mixture
is stirred at room temperature for 2 days. 6.6 ml of triethylamine and 3.76
ml of benzyl bromide are further added to the mixture, and the mixture is
stirred at room temperature for 2 days. The mixture is concentrated under
reduced pressure to remove solvent. Water is added to the residue, and the
precipitated crystals are collected by filtration, washed with water and
then recrystallized from methanol. 65 5.8 g of benzyl L-4,5-dihydroorotate
are obtained.    EP 0168042 B1 M.p. [err] [err]  (C=1, dimethylformamide)
(2) 6.6 g of benzyl L-4,5-dihydroorotate are dissolved in 66 ml of
dimethylformamide, and 5 ml of methyl iodide are added thereto. 1.29 g of
sodium hydride (62% oil dispersion) are added to the mixture at 5 22 to
[err] and the mixture is stirred at about [err] for 40 minutes. Then, the
mixture is adjusted to pH 4 with acetic acid, and then concentrated at a
temperature below [err] under reduced pressure to remove dimethylformamide.
Ethyl acetate is added to the residue, and the precipitated crystals are
collected by filtration, washed with ethyl acetate and then dried. Water is
added to the crystals, and the aqueous mixture is stirred for 20 minutes.
The crystals are collected by filtration and then recrystallized from ethyl
acetate. 10 3.25 g of benzyl 1-methyl-L-4,5-dihydroorotate are obtained.
M.p. [err] [err]  (C=1, dimethylformamide) (3) 4 g of benzyl
1-methyl-L-4,5-dihydroorotate are dissolved in 80 ml of tetrahydrofuran,
and 340 ml of ethanol are added thereto. 0.4 g of 5% palladium-charcoal is
added to the mixture, and the mixture is 15 shaken at room temperature in
hydrogen gas atmosphere under an atmospheric pressure. After the reaction
is completed, insoluble materials are filtered off. The filtrate is
concentrated under reduced pressure to dryness, and the residue is
recrystallized from methanol. 1.9 g of 1-methyl-L-4,5-dihydroorotic acid
are obtained. M.p. [err] 20      [err]  + 49.2 (C=1, dimethylformamide)
This product can be used as the starting compound of Example 1. Preparation
2 (1)  2.61 g of dicyclohexylcarbodiimide are added to a mixture of 5 g of
[err]-tert-butoxycarbonyl-[err]- 25  tosyl-L-histidine, 2.94 g of benzyl
L-prolinate HCl, 1.23 g of triethylamine and 50 ml of tetrahydrofuran. Said
addition is carried out at [err] and the mixture is stirred at room
temperature for one day. After the reaction, insoluble materials are
filtered off, and the filtrate is evaporated to remove solvent. Ethyl
acetate is added to the residue, and the mixture is washed with 1
N-sulfuric acid, an aqueous saturated sodium bicarbonate solution and a
saline solution, successively. Ethyl acetate layer is dried and evaporated
to remove solvent. 30  The residue is introduced into a silica gel column.
After the column is washed with ether, the desired 



product is eluted with ethyl acetate. The eluate is condensed to dryness,
whereby 6.0 g of benzyl ([err]-tert-
butoxycarbonyl-[err]-tosyl-L-histidyl)-L-prolinate are obtained as an oil.
(2) 6.0 g of benzyl
([err]-tert.-butoxycarbonyl-[err]-tosyl-L-histidyl)-L-prolinate are
dissolved in 50 ml of tetrahydrofuran, and 4.1 g of 1-hydroxybenzotriazole
are added thereto. The mixture is stirred at room 35  temperature for 4
hours. After the reaction, the mixture is evaporated to remove solvent, and
ethyl acetate and 1 N-sulfuric acid are added to the residue. After
insoluble materials are filtered off, the aqueous layer is separated from
the filtrate, adjusted to pH 8 with sodium bicarbonate and extracted with
ethyl acetate. The extract is dried and then evaporated to remove remove
solvent. The residue thus obtained is purified by silica gel column
chromatography (solvent; chloroform: methanol = 9: 1), whereby 4.5 g of
benzyl ([err]-tert- 40  butoxycarbonyl-L-histidyl)-L-prolinate are obtained
as an oil. [err]   3400, 3300 (3) 4.5 g of benzyl
([err]-tert-butoxycarbonyl-L-histidyl)-L-prolinate are dissolved in 40 ml
of 15% HCI - dioxane, and the mixture is stirred at room temperature for 30
minutes. The reaction mixture is evaporated to remove solvent, and
diisopropylether is added to the residue. Precipitated powder is collected
by 45  filtration, washed with diisopropylether and dried under reduced
pressure, whereby 4.0 g of benzyl L- histidyl-L-prolinate.2HCl (yield:
quantitative) are obtained. This product can be used as the starting
compound of Example 2 without purification. Preparation 3 50     (1) 2.62 g
of benzyl 1-methyl-L-4,5-dihydroorotate and 10 g of triethylamine are
suspended in 25 ml of dioxane. 2,81 g of benzoyl chloride are added
dropwise to the suspension at room temperature, and the mixture is stirred
at 60 to 65C for 3 hours. After the reaction mixture is evaporated to
remove solvent, chloroform is added to the residue and the mixture is
washed with water. The mixture is purified by silica gel chromatography
(solvent; chloroform) and evaporated to remove solvent. The residue is
recrystallized 55  from ethyl acetate - n-hexane (1:1), whereby 1.6 g of
benzyl 3-benzoyl-1-methyl-L-4,5-dihydroorotate are obtained. M.p. 110-111C
[err] +63.0C (C=0.5, methanol) (2) 150 mg of 10% palladium-charcoal and 30
ml of ethanol are added to 1.5 g of benzyl 3-benzoyl-1- 60
methyl-L-4,5-dihydroorotate, and the mixture is stirred at room temperature
for 40 minutes in hydrogen gas. After the catalyst is filtered off, the
filtrate is distilled to remove solvent. The residue is crystallized with
n-hexane and is recrystallized from ethyl acetate - n-hexane (5:1), whereby
850 mg of 3-benzoyl-1 -methyl- L-4,5-dihydroorotic acid are obtained. M.p.
[err] 65     [err]  (C=0.5, methanol)    EP 0168 042 B1 This product can be
used as the starting compound of Example 3. Preparation 4 (1) A mixture of
1.31 g of benzyl 1-methyl-DL-4,5-dihydroorotate, 1.2 g of di-tert.-butyl
dicarbonate, 0.7 ml of triethylamine, 0.06 g of 4,4-dimethylaminopyridine,
1.7 ml of tetrahydrofuran and 3 ml of dimethyl- formamide is stirred at 25
to [err] for 2 hours. The reaction mixture is concentrated under reduced
pressure. The residue is dissolved in 30 ml of ethyl acetate, and washed
with water and an aqueous 10% citric acid solution. Then the solution is
dried and evaporated to remove solvent, and the residue is crystallized
with 



ether - n-hexane, whereby 0.7 g of benzyl
3-tert.-butoxycarbonyl-1-methyl-DL-4,5-dihydroorotate are 0  obtained. M.p.
[err] IR [err] : 1760, 1745, 1695 (2) A mixture of 600 mg of benzyl
3-tert.-butoxycarbonyl-1-methyl-DI-4,5-dihydroorotate, 200 mg of 10%
palladium-charcoal and 30 ml of methanol is shaken at room temperature in
hydrogen gas atmos- 5  phere under an atmospheric pressure for 3 hours.
After the reaction, insoluble materials are filtered off, and the filtrate
is concentrated under reduced pressure. The residue is recrystallized from
ethyl acetate -n- hexane, whereby 400 mg of
3-tert.-butoxycarbonyl-1-methyl-DL-4,5-dihydroorotic acid are obtained.
M.p. 12-[err] IR [err]: 1795, 1740, 1725, 1675 This product can be used as
the starting compound of Example 6. Claims for the Contracting States: BE
CH DE FR GB IT LI LU NL SE 1.
1-Methyl-4,5-dihydroorotyl-histidyl-prolinamide of the formula: [err] a
pharmaceutically acceptable acid addition salt thereof. 2. The compound
claimed in Claim 1, which is
(1-methyl-L-4,5-dihydroorotyl)-L-histidyl-L-prolinamide or a
pharmaceutically acceptable acid addition salt thereof. 3. A process for
preparing 1-methyl-4,5-dihydroorotyl-histidyl-prolinamide of the formula: 0
55                                          [err] 60 or a pharmaceutically
acceptable acid addition salt thereof, which comprises the step or steps
of: 65    EP 0 168 042 B1 This product can be used as the starting compound
of Example 3. Preparation 4 (1) A mixture of 1.31 g of benzyl
1-methyl-DL-4,5-dihydroorotate, 1.2 g of di-tert.-butyl dicarbonate, 0.7 ml
of triethylamine, 0.06 g of 4,4-dimethylaminopyridine, 1.7 ml of
tetrahydrofuran and 3 ml of dimethyl- formamide is stirred at 25 to [err]
for 2 hours. The reaction mixture is concentrated under reduced pressure.
The residue is dissolved in 30 ml of ethyl acetate, and washed with water
and an aqueous 10% citric acid solution. Then the solution is dried and
evaporated to remove solvent, and the residue is crystallized with ether -
n-hexane, whereby 0.7 g of benzyl
3-tert.-butoxycarbonyl-1-methyl-DL-4,5-dihydroorotate are 10  obtained.
M.p. [err] IR [err] : 1760, 1745, 1695 (2) A mixture of 600 mg of benzyl
3-tert.-butoxycarbonyl-1-methyl-DI-4,5-dihydroorotate, 200 mg of 10%
palladium-charcoal and 30 ml of methanol is shaken at room temperature in
hydrogen gas atmos- 5  phere under an atmospheric pressure for 3 hours.
After the reaction, insoluble materials are filtered off, and the filtrate
is concentrated under reduced pressure. The residue is recrystallized from
ethyl acetate -n- hexane, whereby 400 mg of
3-tert.-butoxycarbonyl-1-methyl-DL-4,5-dihydroorotic acid are obtained.
M.p. 12-[err] 



IR [err]: 1795, 1740, 1725, 1675 10     This product can be used as the
starting compound of Example 6. Claims for the Contracting States: BE CH DE
FR GB IT LI LU NL SE 1. 1-Methyl-4,5-dihydroorotyl-histidyl-prolinamide of
the formula: 25 [err] a pharmaceutically acceptable acid addition salt
thereof. 2. The compound claimed in Claim 1, which is
(1-methyl-L-4,5-dihydroorotyl)-L-histidyl-L-prolinamide or a
pharmaceutically acceptable acid addition salt thereof. 3. A process for
preparing 1-methyl-4,5-dihydroorotyl-histidyl-prolinamide of the formula:
45 0 60 or a pharmaceutically acceptable acid addition salt thereof, which
comprises the step or steps of:    (A) condensing
1-methyl-4,5-dihydroorotic acid of the formula: [err] wherein [err] is
imino group or a protected imino group, or a reactive derivative thereof
with histidyl- prolinamide of the formula: [err] 5 wherein [err] is imino
group or a protected imino group, or a salt thereof, (B) condensing
1-methyl-4,5-dihydroorotyl-histidine of the formula: [err] wherein [err]
and [err] are the same as defined above, a salt thereof or a reactive
derivative thereof with prolin- amide of the formula: [err] 20 or a salt
thereof, or (C) converting a 1-methyl-4,5-dihydroorotyl-histidyl-proline
compound of the formula: [err]    wherein [err] and [err] are the same as
defined above, a salt thereof or a reactive derivative thereof into the
corresponding amide thereof, (D) when X' and/or [err] of the product
obtained in the reaction step (A), (B) or (C) is (or are) the protected
imino group or groups, further removing the protecting group or groups
therefrom, and 5      (E) if required, further converting the product into
a pharmaceutically acceptable acid addition salt thereof. 4. A
pharmaceutical composition which comprises a therapeutically effective
amount of the compound claimed in Claim 1 or 2 or a pharmaceutically
acceptable acid addition salt thereof and a pharmaceutically acceptable
carrier therefor. 10 



Claims for the Contracting State: AT 1. A process for preparing
1-methyl-4,5-dihydroorotyl-histidyl-prolinamide of the formula: 15
0 [err] 30  or a pharmaceutically acceptable acid addition salt thereof,
which comprises the step or steps of: (A) condensing
1-methyl-4,5-dihydroorotic acid of the formula [err] wherein X' is imino
group or a protected imino group, or a reactive derivative thereof with
histidyl-prolin- amide of the formula [err] wherein [err] is imino group or
a protected imino group, or a salt thereof, 60    EP 0168042 B1 (B)
condensing 1-methyl4,5-dihydroorotyl-histidine of the formula [err] 15
wherein X' and x2 are the same as defined above, a salt thereof or a
reactive derivative thereof with prolin- amide of the formula [err] 25  or
a salt thereof, or (C) converting a
1-methyl4,5-dihydroorotyl-histidyl-proline compound of the formula 0 [err]
wherein X' and [err] are the same as defined above, a salt thereof or a
reactive derivative thereof into the corresponding amide thereof, (D) when
[err] and/or [err] of the product obtained in the reaction step (A), (B) or
(C) is (or are) the protected 45  imino group or groups, further removing
the protecting group or groups therefrom, and (E) if required, further
converting the product into a pharmaceutically acceptable acid addition
salt thereof. 2. The use of the compound obtainable by the process of claim
1 or a pharmaceutically acceptable acid addition salt thereof for the
preparing of a pharmaceutical composition for treatment or prophylaxis of
so  central nervous system disorders. 55 60    EP O 68wi Z Patentansprucho
fMr Vertragsstaaten: BE CH DE FR GB IT U LU NL SE 1.
1-Methyl-4,5-dihydroorotyl-histidyl-prolinamid der Formel H              2E
'50 



i> N 20   oder ein pharmazeutisch vertragliches Saureadditionssalz davon.
2. Verbindung nach Anspruch 1, die
(1-methyl-L-4,5-dihydroorotyl)-L-histidyl-L-prolinamid oder ein
pharmazeutisch vertrigliches Saureadditionssalz davon ist. 3. Verfahren zur
Herstellung von 1-methyl-4,5-dihydroorotyl-histidyl-prolinamid der Formel
25                                 0 CH3-N 30
<        CO-NKCHCO-              CON) H           CH2 35 H 40   oder eines
pharmazeutisch vertraglichen S~ureadditionssaizes davon, das den Sch-tt ue,
die  :..hLL umfaat: (A) Kondensieren einer
I-Methyl-4.5-dihydroorotsiureverbindung der F...lel 0 45 C3-N(I 501   COOH
wobei X' eine Iminogruppe oder eine geschutzte Iminogruppe ist, oder eines
reaktiven Derivats davon mit einer Histidyl-Prolinamidverbindung der Formel
55 NH 2CHCOINIIIICONE                                      (III) 60 c2
65~~~~ NZ~    EP O 16U4.                                           ---
wobei X2 eine Iminogruppe odor eine geschatzte Iminogruppe ist, oder einem
Salz davon, 1B) Kondensieren einer
1-Methyl-4,5-dihydroorotyl-Histidinvetbindung der Formel 0 C  3 -N CH3-  l
CONHCHCOOH                                  (IV) '5 CH2 wobei X' und X2 wie
oben definiert sind. eines Salzes davon oder eines reaktiven Derivats davon
mit Prolinamid der Formel 20 jV) HN - CONH2 25  oder einem Salz davon, oder
(C) Umwandeln einer 1-Methyl 4,5-Dihydroorotyl-Histidylprolinverbindung der
Formel 0 



330 30             ~~~CH -N                         KIL 1   CO-NHCHCO-N
COOH                     (VI) 35
2 *o >x2> 40 wobei X' und X2 wie oben definiert sind, eines Salzes davon
oder eines reaktiven Derivats davon in das ent- sprechende Amid, (D)
Entfernen der Schutzgruppe oder -gruppen wenn Xt und/oder X2 des in den
Reaktionsschritt A. B 45  oder C erhaltenen Produktes eine geschutzte
Iminogruppe oder -gruppen ist bzw. sind, und (E) falls erforderlich,
Umwandeln des Produkts in ein pharmazeutisch vertrigliches
Saureadditionssalz davon. 4. Pharmazeutische Zubereitung, die eine
therapeutisch wirksame Menge der Verbindung gemaB Anspruch 1 oder 2 oder
ein pharmazeutisch vertragliches Saureadditionssalz davon und einen 50
pharmazeutisch vertraglichen Triger hierfOr umfaBt. 55 60
65~~~~~~~~~~~~~~~~~~~~~~~~~ 1|1|  L1|1 Nl1  11 11|    Patentanspruche ffir
den Vertragsstaat: AT 1. Verfahren zur Hersteliung von
1-Methyl-4,5-dihydroorotyl-histidyl-prolinamid der Formel 5
0 CH -N 10                                        O-NECHCO-N
CONE2                      (I) H           CR 75 H 20 oder eines
pharmazeutisch vertraglichen Saureadditionssalzes davon, das den Schritt
oder die Schritte umfa~t: (A) Kondensieren einer
1-Methyl-4,5-dihydroorotsaureverbindung der Formel 0 25 25
~~~~~CH -N J -    3-14                                              (II) 30
OX    COOH 30                                       0 wobei X' eine
Iminogruppe oder eine geschutzte Iminogruppe ist, oder eines reaktiven
Derivats davon mit einer Histidyl-Prolinamidverbindung der Formel 35
m NH 2CHCO-N-  CONH2 40                                        2 45
x wobei X2 eine Iminogruppe oder eine geschutzte Iminogruppe ist, oder
einem Salz davon, 



(C) Kondensieren einer 1-Methyl-4,5-dihydroorotyl-Histidinverbindung der
Formel 50                                       0 CH -N 3 J 55  1
CO-NHCHCOOH                                (IV) C H2 60
i> N 22 wobei X' und X2 wie oben definiert sind, eines Salzes davon oder
eines reaktiven Derivats davon mit Prolin- 65  amid der Formal    .(V) HN-
CONH2 5 oder einem Salz davon, oder (C) Umwandeln einer
1-Methyl-4,5-Dihydroorotyl-Histidy'prolinverbindung der Formel 0 10 o x 2
20 wobei XI und X2 wie oben definiert sind, eines Salzes davon oder eines
reaktiven Derivats davon in das ent- sprechende Amid, 25     (D) Entfernen
der Schutzgruppe oder -gruppen, wenn X' und/oder X2 des in dem
Reaktionsschritt A, B oder C erhaltenen Produktes eine geschutzte
Iminogruppe oder -gruppen ist bzw. sind, und (E) falls erforderlich,
Umwandeln des Produkts in ein pharmazeutisch vertrigliches
Siureadditionssalz davon. 2. Verwendung der durch das Verfahren gemaB
Anspruch 1 erh3ltlichen Verbindung oder eines 30  pharmazeutisch
vertriglichen Siureadditionssalzes davon zur Herstellung einer
pharmazeutischen Zusammensetzung zur Behandlung oder Vorbeugung von
Storungen des zentralen Nervensystems. Revendications pour les Etats
contractants: BE CH DE FR GB IT Li LU NL SE 35      1.
1-methyl-4,5-dihydro-orotyl-histidyl-prolinamide de formule: 0 40
CHR- (3) CO-NECHCO-N    CCON2 N           CH 4C 2 45 N 50
H ou un sel d'addition d'acide, pharmaceutiquement acceptable, de ce
compose. 2. Compose revendiqu6 A la revendication 1, qui est le
(1-methyl-L-4,5-dihydro-orotyl)-L-histidyl-L- prolinamide ou un sel
d'addition d'acide, pharmaceutiquement acceptable, de ce compose. 



:55 60 65~~~~~~~~~~~~~~~~~~~~~~~~~~ 1|{|  L| N|1 111 111    <, ~ ~   ~
~    ~     ~                 ~~--                   =  - --   -   -  -.   .
- - 3. Proced6 pour pr6parer le
1-m6thyl-4,5-dihydro-orotyl-histidyl-prolinamide de formule: 0 C0-NHCHCO-
$CO1 N~~~~~CN O    N            F                CN2
(I ) 10                                H            CH 15
N H ou un de ses sels d'acide pharmaceutiquement acceptables, ce proc6d6
comprenant l'etape ou les etapes consistant &: 20     (A) condenser l'acide
1-m6thyl-4,5-dihydro-orotique de formule: 25
3(I O  X    COO 30 dans laquelle X' est un groupe imino ou un groupe imino
proteg6, ou un de ses d6riv6s reactifs, avec l'histidyl-prolinamide de
formule: 35                                               1 NH2CHCO-N-CONE
N21XO             C2                               (III) CH 40 45 dans
laquelle X2 est un groupe imino ou un groupe imino prot6g6, ou de ses sels,
(8) condenser la 1-methyl-4,5-dihydro-orotyl-histidine de formule: 0 50
C - N CO-.NHCHCOOH                               (IV) 55
CR CH 2 60 dans laquelle X' et X2 ont le meme sens que celui d6fini
ci-dessus, un sel de ce compose ou un deriv6 r6actif de ce compose, avec le
prolinamide de formule: 65~ ~ ~ ~ ~~~~~~~~~~~~~~~~~~    __? -<! n!I! '
11      111 11 !III~i B I! _ NCON HN~~2 



5 ou un de ses sels, ou (C) converter une
1-methyl-4,5-dihydro-orotyl-histidyl-proline, compose de formule: 0 t0 CH-N
3 CONHCHCO            ICOH                        lVI) CH( 2 20
I_N2> ~~~~~~~~~~~X dans laquelle X' et X2 ont le meme sens que celui defini
ci-dessus, un sel de ce compose ou son deriv6 25 rdactif en I'amide
correspondant, (Dl quand X1 ettou X2 du produit obtenu a I'etape (A), (B)
ou (C) de reaction est ou sont un ou des groupes imino prot6g6s en enlever
encore le ou les groupes protecteurs. et (E) si necessaire, convertir
encore le produit en un de ses sels d'addition d'acide pharmaceutiqement
acceptable. 30     4. Composition pharmaceutique, qui comprend une quantitM
th6rapeutiquement efficace du compose revendiqu6 A la revendication 1 ou 2,
ou d'un de ses sels d'addition pharmaceutiquement acceptables, et un
support ou excipient pharmaceutiquement acceptable pour ce compose.
Revendications pour I'Etat contractant: AT 35 1. Proc6d6 pour preparer le
1-m6thyl-4,5-dihydro-orotyl-histidyl-prolinamide de formule: 0 40
CH  N                                  CN                          I 3    >
O J N    CO-NECHCO-N             2CONH 2 45
H            CH 2 hi> N 50
R ou un de sels d addition d'acide pharmaceutiquement acceptable, qui
comprend l'6tape ou les 6tapes consistant 3: (A) condenser l'acide
1-m6thyle-4,5-dihydro-orotique de formule: 55 0 CH3-N 60 0     1' -COOH
dans laquelle X' est un groupe imino ou un groupe imino proteg6, ou un de
ses deriv6s r6sctifs, avec 65 l'histidyl-prolinamide de formule:    



EP 0168 042 B1 NH CHCO-N- -CONH2 5                                      CE
2 N~> dans laquelle X2 est un groupe imino ou un groupe imino prothgd, ou
de ses sels, (B) condenser la 1-m6thyl4,5-dihydro-orotyl-histidine de
formule: 0 3 20                                            CO-NHCHCOOH
(IV) CH 2 25                                                        rN> 30
dans laquelle X' et X2 ont le meme sens que celui d6fini ci-dessus, un sel
de ce compose ou un d6rive reactif de ce compose, avec le prolinamide de
formule: -e                 '___                           (V) 35 ~  ~~
H        LCONH2 ou un de ses sels, ou (C) convertir une
1-methyl.4,5-dihydro-orotyl-histidyl-proline compose de formule: 40
0 CH-   1 CO.HHC2-COOH                                         ( VI ) CHC 2
50                                                   U2> dans laquelle X'
et X2 ont le meme sens que celui defini ci-dessus, un sel de ce compos6 ou
son deriv6 55 r6actif, en l'amide correspondant, MD) quand X' etlou X2 du
produit obtenu a l'etape (A), (B) ou (C) de r6action est ou sont un ou des
groupes imino proteg6s, en enlever encore le ou les groupes protecteurs, et
(E) si necessaire, convertir encore le produit en un de ses sels d'addition
d'acide pharmaceutiquement acceptable. 60     2. Utilisation du compos6,
que l'on peut obtenir par le proc6d6 de la revendication 1, ou d'un de sels
d'addition d'acide pharmaceutiquement acceptable, pour la preparation d'une
composition pharmaceutique destinee au traitement curatif ou prophylactique
de troubles du systeme nerveux central. 65
I lililil lili1111113   HE yili ii I    


