
EP0226516B1 Description Background of the Invention 5  (1) Field of the
Invention The present invention relates to novel amide derivatives and
antiallergic agents containing the same. The amide derivatives provided by
the invention inhibit the passive cutaneous anaphylaxis reaction (PCA
reaction, Naohiko Watanabe, Akio Kobayashi; Int. Archs Allergy Appl. Immun.
72, pp 53-58, S. Karger AG, 10  Basel, 1983) in rats which is associated
with the onset of allergy. The amide derivatives of the invention,
therefore, are useful as an antiallergic agent. (2) Description of the
Prior Art 15     A variety of compounds are known as possessing
antiallergic activities, but there are no surely effective therapeutic
agents, and development of drugs with improved efficacy is desired.
Anti-allergic amid derivatives of formula: [err] 25 wherein the
substituents have notably the following meanings: - [err] and [err] are
alkyl - [err] is H or alkoxy 30    - Yis [err] 35 in which B may be a
diphenylmethyl or a group of formula 40                            [err]
wherein p is an integer from 2 to 4 45    - nis 1 or2 are disclosed in EP
157 420. EP 113 226 relates to anti-allergic compounds of formula: 50
[err] wherein 55    A    is lower alkylene, Z    is benzhydryl optionally
substituted with halogen and, [err]   is amino, aryl, pyridyl, acyl or
acylamino, in which aryl group and pyridyl group are substituted with
nitro, amino or acylamino, 2    EP 0226 516 B1 



provided that Z is benzhydryl substituted with halogen, when [err] is
amino, and its pharmaceutically acceptable salts. 5-lipoxygenase inhibitors
having an anti-allergic action, of the formula [err] 10 in which 1) R =
methyl, R' = H and [err] = Cl 2) R = R' = [err] = H 3) R = R' = methyl and
[err] = Cl 4) R = R' = methyl and [err] = H 15  have been disclosed in
Chemical Abstracts (1985) 103  abstract 16527h and Chemical Substance
Index, July-December 1985, 5950 CS and 5952 CS. Summary of the Invention 20
As a result of extensive studies on the synthesis of a variety of amide
derivatives and their PCA reaction-inhibitory activities in rats, we have
found that the amide derivatives according to the present invention have
potent inhibitory activities of the PCA reaction in rats. The invention has
been completed on the basis of the above finding. It is an object of the
invention to provide novel amide derivatives and antiallergic agents
containing the 25  same. According to the invention, there are provided
amide derivatives represented by the general formula (I) [err] 35 wherein -
[err] represents a lower alkoxyl group or a lower alkoxycarbonyloxy group,
- [err] represents a lower alkoxycarbonyloxy group, - [err] represents a
hydrogen atom, 40    - m represents an integer of 1 or 2, and - Y
represents a group represented by the formula (II) 45
[err] wherein p represents an integer of from 2 to 4 or a group represented
by the formula (III) 55 3    EP0226516B1 [err] 10 wherein X represents a
hydrogen atom, a halogen atom or a methoxy group and q represents an
integer of 



from 2 to 4. Preferably, [err] represents a hydrogen atom and [err] and
[err] respectively represent an ethoxycarbonyloxy group or [err] represents
a lower alkoxy group and R2 represents a lower alkoxycarbonyloxy group. 15
Further, according to the invention there are provided antiallergic agents
containing an amide derivative represented by the above-mentioned formula
(I). Detailed Description of the Invention The lower alkoxyl group as
defined herein for the substituents in the above-mentioned formula (I)
means a straight or branched chain alkoxyl group having from 1 to 4 carbon
atoms, which is preferably methoxy, ethoxy, n-propoxy or isopropoxy.
Fluorine, chlorine or bromine are preferred as halogen atom. The amide
derivatives represented by the abovementioned formula (I) are produced by
reacting a reactive derivative of a carboxylic acid represented by the
formula (IV) 25 0 [err] 30
(IV) wherein [err]     and m have the same meanings as defined above with
an amine derivative represented 35 by the formula (V) H-Y   (V) wherein Y
has the same meaning as defined above. 40     As the reactive derivative of
the above-mentioned carboxylic acids (IV) is preferably employed an acid
halide, for example, the chloride or bromide, an anhydride or a mixed acid
anhydride, for example, the mixed acid anhydride with ethyl hydrogen
carbonate. The above-described reaction is carried out by a method known
per se. For example, to a solution of a reactive derivative of the
carboxylic acid (IV) dissolved in an appropriate organic solvent such as,
for 45 example, dichloromethane or chloroform is added the amine derivative
(V), and the mixture is reacted at room temperature for several hours. The
desired product (I) is isolated from the reaction mixture by conventional
procedures and purified by such means as recrystallization or column
chromatography. The amide derivatives of the invention are used as an
antiallergic agent. The dosage, which may be variable depending upon
conditions of the disease, is generally 1-1000 mg and preferably 10-500 mg
per 50 day in adults, divided into one to three doses as required for the
conditions. The administration may be in any suitable form, oral
administration being particularly preferred, but intravenous administration
also being acceptable. The compound of the invention may be administered as
the active component or one of the active components, either alone or in
admixture with pharmaceutical carriers or excipients, formulated by a 55
conventional process into tablets, sugar-coated tablets, powders, capsules,
granules, suspension, emulsion, injectable solution or the like. As
examples of the carrier or excipient are mentioned calcium carbonate,
calcium phosphate, starch, glucose, lactose, dextrin, alginic acid,
mannitol, talc, and magnesium stearate. Examples and a test example will be
given below to describe the invention in more details. 



4    EP 0 226 516 B1 Example 1 To a solution of 15 g (68.1 mmol) of
5-(3-methoxy-4-hydroxyphenyl)-2,4-pentadienoic acid in 400 ml of
dichloromethane cooled to [err] was added 21 ml (150 mmol) of triethylamine
followed by addition of 14.3 5  ml (150 mmol) of ethyl chlorocarbonate. The
mixture was stirred at [err] for one hour. Separately, to an ethanol
solution (400 ml) of 30 g (68.1 mmol) of 1-(2-phthaloylaminoethyl)-4-
benzhydryloxypiperidine was added 4.26 g (68.1 mmol) of 80% hydrazine
hydrate, and the mixture was heated under reflux for 2 hours. The reaction
mixture was concentrated under reduced pressure, and to the residue thus
produced was added 400 ml of dichloromethane. The mixture was added to the
reaction 10  mixture prepared above. The resulting mixture was stirred at
room temperature for 14 hours. The reaction mixture was filtered, and the
filtrate was washed successively with 1N-hydrochloric acid, water and
saturated aqueous sodium hydrogen carbonate. The organic layer was dried
over sodium sulfate and concentrated under reduced pressure. The residue
thus obtained was recrystallized from ethanol. There was afforded 27.8 g
(47.7 mmol) of
1-[2-[5-(3-methoxy-4-ethoxycarbonyloxyphenyl)-2,4-pentadienoyl]- 15
aminoethyl]-4-benzhydryloxypiperidine. Spectrophotometric data of the
product support the structure (VI) shown below. [err] 30              PMR
[err] : 1.33(3H,  t,  J=8Hz),  1.52-3.0 (10H, m),  3.16-3.78(3H,  m),
3.78(3H,  s), 4.22(2H,  g,  J=8Hz),  5.42(1H,  s),  5.88(1H, 35 d,
J=l5Hz),  6.55-7.67(16H, m) IR: [err] 3  [err]:   3400, 1762,  1660,  1615,
40                    1510,  1255. Example 2 45 To a solution of 2.27 g
(11.7 mmol) of ferulic acid in 100 ml of dichloromethane cooled to [err]
was added 3.5 ml of triethylamine followed by addition of 2.4 ml (25 mmol)
of ethyl chlorocarbonate. The mixture was stirred at [err] for one hour.
Separately, to an ethanol solution (100 ml) of 5 g (11.3 mmol) of 1-
(2-phthaloylaminoethyl)-4-benzhydryloxypiperidine was added 1.07 g (17
mmol) of 80% hydrazine hydrate. 50  The mixture was heated under reflux for
2 hours. The reaction mixture was concentrated under reduced pressure, and
to the residue was added 100 ml of dichloromethane followed by addition of
the reaction mixture prepared above. The resulting mixture was stirred at
room temperature for 14 hours. The reaction solution was filtered, and the
filtrate was washed successively with 1N-hydrochloric acid, water and 



saturated aqueous sodium hydrogen carbonate. The organic layer was dried
over sodium sulfate and 55  concentrated under reduced pressure. The
residue thus obtained was recrystallized from ethanol. There was obtained
4.24 g (7.6 mmol) of
1-[2-[3-(3-methoxy-4-ethoxycarbonyloxyphenyl)-2-propenoyl]-
aminoethyl]-4-benzhydryloxypiperidine. Spectrophotometric data of the
product support the structural for- mula (VII) shown below. 5    EP 0 226
516 B1 [err] 0 10           PMR  [err]    1.35(3H,  t,  J=8Hz),  1.50-3.0
(10H,  m),  3.20-3.70(3H,  m), 3.78(3H,  s), 5.45(1H,  s),  6.23(1H,  d,
J=16Hz),  6.70- 7.60(14H,  m). IR: [err]   3  [err]:  3400,  1765,  1660,
1610,  1260. Example 3 To a solution of 5 g (22.7 mmol) of
5-(3-methoxy-4-hydroxyphenyl)-2,4-pentadienoic acid in 500 ml of 25
dichloromethane cooled to 0 C was added 6.7 ml (47.8 mmol) of triethylamine
followed by addition of 4.6 ml (47.8 mmol) of ethylchlorocarbonate. The
mixture was stirred at 0 C for one hour. Separately, to an ethanol solution
(400 ml) of 10 g (22.7 mmol) of 1-(3-phthaloylaminopropyl)-4-
benzhydrylpiperazine was added 2.28 g (36.4 mmol) of 80% hydrazine hydrate.
The mixture was heated under reflux for 2 hours. To the residue obtained by
concentration of the reaction solution under reduced 30  pressure was added
400 ml of dichloromethane followed by addition of the reaction mixture
prepared above. The mixture was stirred at room temperature for 14 hours.
The reaction mixture was filtered, and the filtrate was washed successively
with 1 N-hydrochloric acid, water and saturated aqueous sodium hydrogen
carbonate. The organic layer was dried over sodium sulfate and concentrated
under reduced pressure. The residue thus obtained was recrystallized to
afford 9.5 g (16.3 mmol) of 1-[3-[5-(3-methoxy-4-ethoxycar- 35
bonyloxyphenyl)-2,4-pentadienoyl]aminopropyl]-4-benzhydrylpiperazine.
Spectrophotometric data of the product support the structural formula
(VIII) shown below. 40 45 50 55 6   



EP 0 226 516 B1 0 [err] PMR  ([err]-acetone)[err]:            1.35(3H,  t,
J=8Hz),  3.75 (2H,  q, J=6Hz),  2.41(10H,  b,s),  3.33(2H, 15
t,  J=6Hz),  3.85(3H,  s),  4.22(1H,  s),  4.25 (2H,    q, J=8Hz), 6.18(1H,
d, J=15Hz), 6.60-7.70(16H, m). 20 IR: [err]       3  [err]:  3400,  1760,
1660,  1610. 25  Example 4 To a solution of 180 mg (1 mmol) of caffeic acid
(3,4-dihydroxycinnamic acid) in 10 ml of dich- loromethane cooled to [err]
was added 303 mg (3 mmol) of triethylamine followed by addition of 326 mg
(3 mmol) of ethyl chlorocarbonate. The mixture was stirred at [err] for 3
hours. 30     Separately, to a 10 ml-ethanol solution of 440 mg (1 mmol) of
1-(2-phthaloylaminoethyl)-4-benz- hydryloxypiperidine was added 63 mg (1
mmol) of 80% hydrazine hydrate, and the mixture was heated under reflux for
2 hours. The reaction solution was concentrated under reduced pressure, and
to the residue thus obtained was added 10 ml of dichloromethane followed by
addition of the reaction solution prepared above. The mixture was stirred
at room temperature for 2 hours. 36     The reaction solution was filtered,
and the filtrate was washed successively with 1N-hydrochloric acid, water
and saturated aqueous sodium hydrogen carbonate. The organic layer was
dried over sodium sulfate and concentrated under reduced pressure. The
residue thus obtained was subjected to silica gel column chromatography.
There was afforded from a fraction eluted with chloroform-methanol (50 :1)
311 mg (0.5 mmol) of
1-[2-[3-(3,4-diethoxycarbonyloxyphenyl)-propenyl]aminoethyl]-4-benzhydrylox
ypiperidine. Spec- 40  trophotometric data of the product support the
structural formula (IX) shown below. [err] PMR [err]: 1.33(6H, t, J=8Hz),
1.60-4.0 (13H, m), 4.25(4H, q, J=8Hz), 5.37(1H. 55        s),  6.52(1H, d,
J=l5Hz),  7.0-7.8(14H,  m). IR:[err]       :   3400,  1765,  1670,  1630,
1260. 7    EP0226516B1 Example 5 To a solution of 206 mg (1 mmol) of
5-(3,4-dihydroxyphenyl)-2,4-pentadienoic acid in 10 ml of 



dichloromethane cooled to [err] was added 303 mg (3 mmol) of triethylamine
followed by addition of 326 5  mg (3 mmol) of ethyl chlorocarbonate. The
mixture was stirred at 0 C for 3 hours. Separately, to a 10 ml of an
ethanol solution of 440 mg (1 mmol) of 1-(2-phthaloylaminoethyl)-4-
benzhydryloxypiperidine was added 63 mg (1 mmol) of 80% hydrazine hydrate.
The mixture was heated under reflux for 2 hours. To the residue obtained by
concentration of the reaction solution under reduced pressure was added 10
ml of dichloromethane followed by addition of the reaction solution
prepared above. 10 The mixture was stirred at room temperature for 2 hours.
The reaction solution was filtered, and the filtrate was washed
successively with 1N-hydrochloric acid water and saturated aqueous sodium
hydrogen carbonate. The organic layer was dried over sodium sulfate and
concentrated under reduced pressure. The residue thus obtained was
subjected to silica gel column chromatography. There was afforded from a
fraction eluted with chloroform-methanol (50: 1) 350 mg (0.54 15 mmol) of
1-[2-[5-(3,4-diethoxycarbonyloxyphenyl)-2,4-pentadienoyl]aminoethyl]-4-benz
hydryloxypiperidine. Spectrophotometric data of the product support the
structural formula (X) shown below. [err] 25 PMR  [err]:    1.34(6H,  t,
J=8Hz),  1.60-4.0 (13H,  m), 4.28(4H,  q, J=8Hz),  5.40(1H,  s), 30
6.5-7.8(17H,  m). IR: [err]       :   3400,  1765,  1660,  1610,  1260. 35
Test Example DNP-ascaris (1 mg) prepared by combining a swine ascaris
extract with 2,4-dinitrophenyl sulfate was 40 mixed with 20 mg of aluminum
hydroxide gel. The mixture was administered to rats subcutaneously on the
back, and at the same time the animals were intraperitoneally given 2 x
[err] dead Bordetella pertussis respectively. The same procedures were
repeated after 14 days, and blood sample was obtained after 21 days to
produce antisera. Female Sprague-Dawley strain rats (8 weeks old) were
sensitized by subcutaneously administering 0.1 45 ml of 1: 256 diluted
antisera (titer= 1024) respectively on the grained back. After 48 hours,
groups of four rats were orally given the amide derivatives produced in the
examples above at various concentrations. After one hour, the rats were
challenged by intravenously administering a 0.5% physiological saline
solution of Evans Blue containing 1 mg of the DNP-ascaris from the tail.
After 30 minutes, the animal was sacrificed by bleeding and the portion of
the skin with the dye exuded was cut off. The cut skin was treated with 1
N- 50  KOH solution, and the dye was extracted by adding 9 ml of
0.6N-phosphoric acid-acetone (5 :13) mixture. The supernatant from
centrifugal separation was measured for absorbancy at 620 nm to determine
amount of the dye. Percent inhibition at each of the concentrations of the
amide derivatives was calculated in comparison with amount of the dye for
control group. 50% Inhibitory concentration (IDso) of the amide derivatives
against exudation of the dye was determined from the percent
inhibition-concentration graph. 



55 Results are shown in Table-I. Percent inhibition of Tranilast, an
antiallergic agent commercially available from Kissei Pharmaceutical Co.,
Ltd. under the trade name of Rizaben against PCA reaction was also shown in
Table-I. As shown in Table-I, the amide derivatives of the invention
produced high PCA reaction-inhibitory effects. 8    EP 0 226 516 B1 Table-I
PCA reaction-inhibitory effects in rats Test  compound   Concentration
Inhibition  (%)                   [err] Example  No.             (mg/kg)
mean  + SE             (mg/kg) 10                                      3
26 + 15 1                    10              51 + 18                 10 30
71 +   6 15 3              20 + 15 2                    10              41
+ 16                 15 20 30              64 +   5 10              19 + 14
25 3                    30              38 + 15                 55 100
63 +   5 30 3              22 + 14 4                   10               46
+ 10                 12 35                                    30
68 +   7 3              30 + 16 40               5                    10
55 + 10 30              75 +   4 45                                   100
37 +   8 Control               200               40 + 10             >300
300               42+ 5 50 It has been confirmed that amide derivatives of
the invention not shown in Table-I also possess PCA reaction-inhibitory
effects in rats. 55 Acute Toxicity 



An acute toxicity test was conducted using male ICR mice (5 weeks old) by
oral administration. [err] was 1000 mg/kg or higher with every compound of
the invention to demonstrate high safety margin as 9    EP 0 226 516 B1
compared with the effective dose. Claims 5  1. An amide derivative
represented by the general formula I [err] 15 wherein - [err] represents a
straight or branched alkoxyl group having from 1 to 4 carbon atoms, or an
alkoxycarbonyloxy group in which the alkoxyl group, straight or branched,
has from 1 to 4 carbon atoms, - R2 represents an alkoxycarbonyloxy group in
which the alkoxyl group, straight or branched, has from 1 to 4 carbon
atoms, - [err] represents a hydrogen atom, - m represents an integer of 1
or 2, and - Y represents a group represented by the formula (II) 25 30
[err] wherein p represents an integer of from 2 to 4 or a group represented
by the formula (III) 35 x [err] 45 wherein X represents a hydrogen atom, a
halogen atom or a methoxy group and q represents an integer of from 2 to 4.
2. An amide derivative according to claim 1 wherein [err] and [err]
respectively represent an ethoxycar- 50     bonyloxy group and R3
represents a hydrogen atom. 3. An amide derivative according to claim 1
wherein [err] represents a straight or branched alkoxyl group having from 1
to 4 carbon atoms, R2 represents an alkoxycarbonyloxy group in which the
alkoxyl group, straight or branched, has from 1 to 4 carbon atoms and R3
represents a hydrogen atom. 55 4. An antiallergic agent containing an amide
derivative according to claim 1. Revendications 



10    EP 0 226 516 B1 compared with the effective dose. Claims 5 1. An
amide derivative represented by the general formula I [err] 15 wherein -
[err] represents a straight or branched alkoxyl group having from 1 to 4
carbon atoms, or an alkoxycarbonyloxy group in which the alkoxyl group,
straight or branched, has from 1 to 4 carbon atoms, - R2 represents an
alkoxycarbonyloxy group in which the alkoxyl group, straight or branched,
has from 1 to 4 carbon atoms, - [err] represents a hydrogen atom, - m
represents an integer of 1 or 2, and - Y represents a group represented by
the formula (II) 25 [err]                               (II) 30 wherein p
represents an integer of from 2 to 4 or a group represented by the formula
(II) 36 x [err] 45 wherein X represents a hydrogen atom, a halogen atom or
a methoxy group and q represents an integer of from 2 to 4. 2. An amide
derivative according to claim 1 wherein [err] and R2 respectively represent
an ethoxycar- so     bonyloxy group and R3 represents a hydrogen atom. 3.
An amide derivative according to claim 1 wherein [err] represents a
straight or branched alkoxyl group having from 1 to 4 carbon atoms, [err]
represents an alkoxycarbonyloxy group in which the alkoxyl group, straight
or branched, has from 1 to 4 carbon atoms and [err] represents a hydrogen
atom. 56 4. An antiallergic agent containing an amide derivative according
to claim 1. Revendlcations 10 



q EP 0226516 B1 1. Un deriv6 d'amide repr6sente par la formule g6n6rale
(I): 30~~~~~~~~~ -NH5CH~~~tN  sN-CH ~(II) 10
. dans laquelle - RI represente un groupe alcoxyle A chatne droite ou
ramifi e en Ci -C4 ou un groupem alcoxycar- 15          bonyloxy dlans
leqluel le groups alcoxyle est At cha~ne droite ou ramif!69 en C, -C4, - R2
reprdsentes un groups alcoxycarbonyloxy dans lequel le groups alcoxyle est
schative droite ou ramifi~e en Ci -04 g    R3 repr6sente un atome
d'hydrogbne - mest dgal 1 ou 2et 20        - Y repr6sente un groupe de
formule (aI): -NH-+CH  -)--N                                (II)C 2p 30
d0ans laquelle p est un entier de 2 A 4 ou un groupe de formule (I dl)a .40
dlans laquelle X repr~sente un atome d'hydrogbne ou d'halogbne ou un groups
m~thoxy et q est un. entier de 2 A 4. 2. Un d~rivd d'amide selon la
revendlication 1, clans Iequel R1 et R2 .repr~sentent respectivement un
groupe 6thoxycarbonyloxy et R3 reprdsente un atome d'hydrogbne. aUn d6rivd
d'amide selon la revendlication 1, dlans lequei RI repr~sente un. groups
alcoxyle Ai cha~ins 50     droite, ou ramifi6e en Ci -04. Fl2 repr~sente un
groupe alcoxycarbonyloxy dlans lequei le groups alcoxyle est a chalhe
droite ou ramifide en C -C4 et R3 repr6sente un atome d'hydrogene. 4. Un
agent anti-allergique contenant un deriv6 d'amide selon la rovendication 1.
55! PatentansprUche 1. Amidderivat der aligemeinen Formel I 11*
,      .1| |||||||1||||||11! |||||||| N  ||||    EP 0 226 516 B1 10 



worin - R1 eine geradkettige oder verzweigte Alkoxylgruppe mit 1 bis 4
Kohlenstoffatomen oder eine Alkoxycarbonyloxygruppe darstelit, in der die
geradkettige oder verzweigte Alkoxylgruppe 1 bis 4 Kohlenstoffatome
besitzt, 15       - R2 eine Alkoxycarbonyloxygruppe darstellt, in der die
geradkettige oder verzweigte Alkoxylgruppe 1 bis 4 Kohlenstoffatome
besitzt, - R3 ein Wasserstoffatom darstellt, - m eine ganze Zahl von 1 oder
2 und - Y eine Gruppe der Formel (II), 25  -NH4CH -N             0O-C
(II) worin p eine ganze Zahl von 2 bis 4 bedeutet, oder eine Gruppe der
Formel (III) darstellt, 30 x 35 -Ndt--CH  +-N       N-CH
III 40. worin X ein Wasserstoffatom, ein Halogenatom odor eine
Methoxygruppe und q eine ganze Zahl von 2 bis 4 darstellen. 2. Amidderivat
nach Anspruch 1, worin R1 bzw. R2 je eine Ethoxycarbonyloxygruppe und R3
ein 45     Wasserstoffatom darstellen. 3. Amidderivat nach Anspruch 1,
worin RI eine geradkettige odor verzweigte Alkoxylgruppe mit 1 bis 4
Kohlenstoffatomen, R2 eine Alkoxycarbonyloxygruppe, in der die geradkettige
oder verzweigte Alkoxyl- gruppe 1 bis 4 Kohlenstoffatome besitzt, und R3
ein Wasserstoffatom darstellen. 50 4. Antiallergisches Mittel, das ein
Amidderivat nach Anspruch 1 enthalt. 55 12    


