
EP 0 171 251 B2 Description This invention relates to novel quinone
derivatives which possess therapeutic and prophylacetic actions against
bronchial asthma, immediate-type allergy, various types of inflammations,
arteriosclerosis, endotoxin 5   shock associated with bacterial infection,
etc., to a process for producing the same and to pharmaceutical com-
positions containing the same, and can be utilized in the field of
medicine. Heretofore, it has been regarded as difficult to perform
effectively the treatment or prevention of bronchial asthma. In recent
years, SRS-A (slow-reacting substance of anaphylaxis) which has long been
known as one of the important chemical mediators for immediate-type
hypersensitivity and asthma was shown to be com- 10  posed of the
5-lipoxygenase metabolites of arachidonic acid, namely leukotrienes, which
have been attracting attention. The leukotrienes are a potent chemical
mediator for the allergic or inflammatory reaction, and is con- sidered to
cause mainly constriction of peripheral airways in the lung, being related
with respiration distress accompanied by bronchial asthma. Also, the
leukotrienes possess the capabilities to enhance the capillary per-
meability and to strongly produce chernotactic activity of leukocytes, and
are intimately associated with edema 15  and cellular infiltration, which
are typical symptons of inflammation. They furthermore, with their potent
vaso- constriction action, are considered to contribute eventually to the
incidence of coronary insufficiency and an- gina pectoris. Accordingly as
the pathophysiologic significance of the lukotrienes has becone clarified
as is described above, the importance of the 5-lipogenase, a key enzyme for
the biosynthesis of the leukotrienes, has come to be recognized. 20
EP-A-21 841 discloses a compound of the formula: 0 [err] 25 0 wherein m is
an integer of 10 to 21; [err] is lower alkyl having 1 to 4 carbon atoms; B
is a [err] or -CO- group; 30  when B is [err] is hydrogen, lower alkyl
having 1 to 4 carbon atoms or lower acyl having 1 to 8 carbon atoms, and
when B Is -CO-, [err] is hydrogen or lower alkyl having 1 to 4 carbon
atoms. EP-A-38 160 discloses quinone compounds of the formula: 35
[err] R                         ([err]) wherein R2 is methyl or methoxy, or
two of [err] jointly represent [err] X is -CH=CH- or -C=C-; [err] is
hydrogen, hydroxyl, carboxyl, cyano, acyloxy or -COZ in which Z is amino
which may be substituted; m is an integer of 0 to 3; n is an integer of 0
to 10; n' is an integer of 1 to 5; k is an integer of 1 to 3; and when k is
2 or 3, n' is optionally variable within the range of 1 to 5 In its two or
three times appearance. 45      EP-A-103 361 discloses a compound of the
formula: [err] 50 [err] wherein R is methyl or methoxy and Y is formyl,
carboxyl, an alkoxycarbonyl having 2 to 5 carbon atoms, car- 55  bamoyl, a
mono- or di- alkylcarbamoyl whose alkyl moiety has 1 to 4 carbon atoms or
carbamoyloxymethyl, or its hydroquinone-form compound. FR-A-2 085 716
discloses a compound of the general formula: This is the replacement sheet
2 Date:    EP 0 171 251 B2 



X  @1 -t -P-O x           ~~A  A' x           L~~~-CH--COOR 0 in which each
Z represents a methyl group or the two X, together, represent a
-CH=CH-CH=CH- group, one of Aand Al represents an hydrogen atom while the
other represents a lower alkyl group and R represents an lo  hydrogen atom
or an alkyl group. As the compound exhibiting 5-lipoxygenase inhibitory
activity, there have already been known flavone compounds, quinone
compounds (the U.S. Pat. No. 4271083, EPC Laid-Open No. 21841 and U.S. Pat.
No. 4358461), catechol compounds (Clin. Exp. Pharmacol. Physiol., 8,
654-655 (1981)), phenol, flavone com- pounds (Biochem. Biophys. Res.
Commun., 116, 612-618 (1983)), acetylene compounds (Enr. J. Blochem., 15
139, 577-583 (1984)), etc., but all of them are far from adequately
satisfactory in terms of drug metabolism and bloavailability dynamics. This
invention provides novel quinone compounds which undergo less inactivation
due to the metabolic system and exhibit more long acting efficacy than the
known compounds shown to possess 5-lipoxygenase inhibotory activity. 20
This invention is concerned with: i.-         1. A quinone derivatice of
the general formula: 0 25                   R R-            H --4CH2)
n-4ZCH2) k~mR5 g   4 30 (wherein R1 and R2 are the same or different, and
independentiy are a methyl or methoxy group, or R1 and R2 combine with each
other to represent -CH=CH-CH=CH-; R3 is a methyl group; R4 is phenyl,
naphthyl, thienyl or furyl, each of which may have I to 5 substituents
selected from the group consisting of hydroxyl, halogen, C1-C3 alkyl, Cl-CO
alkoxy, acetyl, phenyl, p- or m-tolyl, pyridyl, 3-pyridylmethyl, benzoyl,
methy- 35     lenedioxy, trimethylene, 1-imidazolyl and Imidazolylmethyl;
R5 is a methyl or methoxy group, a hydroxy- methyl group,
methoxymethyloxymethyl, acetoxymethyl, nitroxymethyl,
aminocarbonyloxymethyl whose amino group may be substituted by methyl,
ethyl, or phenyl, morpholinocarbonyloxymethyl or piperidino-
carbonyloxymethyl group or a carboxyl group which may be esterified or
amidated; Z is a group represented by -O.O-,-CH=CH-, i   40 -3  -C  -c-. )~
Cor m Is an Integer of 0 to 3; k is an integer of 0 to 5, provided,
however, that in the case of m being 2 or 3, Z and k can vary arbitrarily
within the bracketed repeating unit; n is an Integer of 0 to 10 when m is
an integer of 1 to 3 and n is an integer of 2 to 10 when m Is 0), or its
hydroquinone form, 50      2. A process for producing a quinone derivative
of the general formula (I), characterized in that said process comprises
reacting a compound of the general formula: 55 This is the replacement
sheet Date: 0;   1    EP 0 171 251 B2 R7 RI   R3 R~ ~~~~~~~~~~~I 



0it   R4 10     (wherein RI, R2, R3, R4, R6, Z, k, m and n are as defined
hereinbefore; RO is a hydrogen atom, a methyl, methoxymethyl, benzyl or
2-tetrahydropyranyl group; R7 is a hydrogen atom, a hydroxyl, methoxy,
methox- ymethyloxy, benzyloxy or 2-tetrahydropyranyloxy group) with an
oxidizing agent, and 3. A pharmaceutical composition which contains a
compound of the general formula (I) or its hydroquinone form as an active
ingredient. 15     In the above general formula (I), the group represented
by R4 includes, for example, thienyl (2-thienyl, 3- thienyl) and furyl
(2-furyl, 3-furyl) groups. These groups may have I to 5, preferably 1 to 3,
substituents In ar- bitrary positions on the rings, and such substituents
include a hydroxyl group, halogen atoms, such as fluorine, chlorine and
bromine, alkyl groups of 1 to 3 carbon atoms, such as methyl and ethyl,
alkoxy groups of I to 3 carbon atoms, such as methoxy and ethoxy, and
acetyl, phenyl, p-tolyl, m-tolyl, pyridyl (2-pyridyl, 3-pyridyl), 20
3-pyridylmethyl, benzoyl, methylene-dioxy, trimethylene, 1-imidazolyl and
1-imidazolylmethyl (3N-CH2-) 25 groups. The hydroxymethyl group represented
by R5 may be substituted, and include, for example, an unsubstituted
hydroxymethyl group as well as methoxymethyloxymethyl, acetoxymethyl,
nitroxy, aminocarbonyloxymethyl, 30  substituted aminocarbonyloxymethyl
(e.g., methylaminocarbonyloxymethyl, ethylaminocarbonyloxymethyl, di-
methylaminocarbonyloxymethyl, phenylaminocarbonyloxymethyl) and cyclic
aminocarbonyloxymethyl (e.g., morphollnocarbonyloxymethyl,
piperidinocarbonyloxymethyl, etc.); and as the esterif led carboxyl group,
for ex- ample, there may be mentioned alkoxycarbonyls of 2 to 5 carbon
atoms, such as methoxycarbonyl ethoxycar- bonyl, propoxycarbonyl and
butoxycarbonyl and aryloxycarbonyls of 7 to 8 carbon atoms, such as
phenoxy- 35  carbonyl. The amidated carboxyl group represented by R5may be
a substituted aminocarbonyl having its amino group substituted and also a
cyclic aminocarbonyl. The substltuentfor the amino group of such
substituted ami- nocarbonyls includes, for example, alkyls of 1 to 4 carbon
atoms, such as methyl, ethyl, propyl and butyl, aryls of 6 to 10 carbon
atoms (which may have further a substiteunt or substituents, such as
hydroxy, amino, nitro, halogen, methyl and methoxy, in arbitrary positions
on the ring), such as phenyl and naphthyl and hydroxyl. >   40  Specific
examples of the amidated carboxyl group include, for example,
aminocarbonyl, mono- or di-alkylami- nocarbonyl having 2 to 4 carbon atoms
(e.g., methylaminocarbonyl, ethylaminocarbonyl, isopropylaminocar- bonyl,
dimethylaminocarbonyl), phenylaminocarbonyl,
substituted-phenylaminocarbonyl (p-hydroxyphenyla- minocarbonyl,
p-methoxyphenylaminocarbonyl m-chlorophenylaminocarbonyl),
diphenylaminocarbonyl, hy- droxyaminocarbonyl,
N-hydroxy-N-methylaminocarbonyl and N-hydroxy-N-phenylaminocarbonyl. The
cyclic 45  aminocarbonyl includes, for example, morpholinocarbonyl and
piperidinocarbonyl. When m is 2 or 3, the group: 4Z+CHRt.r can be shown as
follows: 50 ZrfCH. hM-4+CHa4mr (when m is 2) ZdfCHt6-Zr+CH2hw-Z3 4-CH2 r-
55 (when m is 3) (wherein Z1, Z2 and Zs are the same or different and each
has the meaning of Z, and ki, k2 and k3 are the same This is the
replacement sheet Date:    EP 0171251 B2 or different and each has the
meaning of k.) 



In cases where R2 in the compound (l) is a carboxyl group, the compound (I)
and Its hydroquinone form may be a physiologically acceptable salt such as
an alkali metal salt (e.g. sodium salt, potassium salt) or alkaline earth
metal salt (e.g. calcium salt, magnesium salt). 5      The compound of the
general formula (I) according to the present invention can be produced by
reacting a compound of the general formula (II) with an oxidizing agent.
With reference to the oxidation of the compound of the general formula
(II), the type of oxidizing agent to be used and the reaction conditions to
be adopted vary depending upon Re and R4 in the formula (II). The compound
of the general formula (II) where Rs and R7 Independently are a hydrogen
atom, namely a 10  phenol compound, can be readily derived to the quinone
compound (I) by using a Fremy's salt as an oxidizing agent. In such a case,
the amount of Fremy's salt to be used is in the range of 2 to 4 moles per
mole of the compound (II), and as the solvent, there are preferably used,
for example, methanol, acetonitrile, ethanol, di- oxane,
1,2-dimethoxymethane and aqueous solvents of these. The reaction
temperature is 10 to 800C, while the reaction time is normally In the range
of 3 to 10 hours. 15     The compound of the general formula (II) where Rs
is a hydrogen atom and R7 Is a hydroxy group, namely a hydroquinone
compound, can be readily derived to the quinone compound (I) by use of a
mild oxidizing agent, such as air, oxygen, Fremy's salt, ferric chloride,
ferric sulfate, hydrogen peroxide and peracids. These reac- tions are
carried out normally in the presence of solvent, and as the said solvent,
there may be mentioned, for example, methanol, acetonitrile, dioxane,
1,2-dimethoxyethane and aqueous solvent systems consisting of 20  these
organic solvents and water. When air or oxygen Is used as an oxidizing
agent, the reaction Is conducted while maintaining a pH of the reaction
solution at a neutral to weakly alkaline pH (pH 7.0 to pH 9.0). In order to
maintain the pH, a suitable buffer (e.g., phosphate buffer) is employed.
The reaction temperature ranges from -10C to 300C, and the reaction time Is
normally up to 24 hours. In cases in which ferric chloride, ferric sulfate,
Fremy's salt, hydrogen peroxide or a peracid (e.g., peracetic 25  acid,
m-chloroperbenzoic acid) is used as an oxidizing agent, the amount of such
oxidizing agents to be used preferably is in the range of I to 4 moles per
mole of the compound (II). The reaction temperature Is normally -1 0cC to
30CC, and the reaction time is normally up to 1 hour. The compounds of the
general formula (II) where R6 is a methyl, methoxymethyl, benzyl or
2-tetrahydro- pyranyl group and R7 is a methoxy, benzyloxy or
2-tetrahydropyranyloxy group, namely hydroquinone diether 9o   compounds,
can be readilyderived to the quinone compounds (1) by using silveroxide
(AgO) or ceric ammonium nitrate (hereinafter referred to briefly as "CAN")
as an oxidizing agent. In the case of silver oxide (AgO) being used, the
reaction is carried out In the temperature range of -1 00C to 300C In water
or an aqueous organic sol- vent (e.g., dioxane, acetonitrile) In the
presence of nitric acid. In the case of CAN being employed as an oxidizing
agent, the reaction Is conducted in an aqueous organic solvent (e.g.,
acetonitile, methanol), particularly aqu- 35  eous acetonitrile, In the
presence of CAN, either solely or In combination with
pyridine-2,6-dicarboxylic acid N- oxide, pyridine-2,4,6-tricarboxylic acid
or pyridine-2,6-dicarboxylic acid, etc. The mixing ratio of CAN and the
above-described pyridinecarboxylic acids normally is suitably about 1:1 (on
a molar equivalent basis). The re- action temperature is In the range of
-50C to 300C. The compounds of the general formula (I) wherein Z is -CH=CH-
can also be produced by reducing the v   40  compounds of the general
formula (I) where Z is -CHaCH-. This reaction Is normally carried out by
performing partial reduction in a solvent, such as methanol, ethanol, or
ethyl acetate with use of quinoline and Rindler cat- alyst. The amount of
the catalyst to be used is in the range of 1/50 to 1/5 (on a weight basis)
per mole of the starting compound, while quinollne is employed In the range
of 1/10 to 2 (on a weight basis) against the weight of catalyst. The
reaction temperature ranges from 10C to 300C, and the reaction time is in
the range of I to 4 45  hours. The compounds of the general formula (I)
where RG Is a carbamoyloxymethyl, N-substituted-carbamoy- loxymethyl,
hydroxyaminocarbonyl, N-substituted-hydroxyaminocarbonyl, hydroxymethyl,
carboxyl, alkoxy- carbonyl, aminocarbonyl or substituted aminocarbonyl
group can be derived from the compounds of the general formula (I) where R5
is a hydroxymethyl, carboxyl, alkoxycarbonyl or acyloxymethyl group by the
peree known 50  reactions as shown below: 



55 This is the replacement sheet Date; o3|1 I 3    EP 0 171 251 B2 A- CH200
R8 Hydrolysis 6          A-~~~~~COORP                           -C2H -
A-CR2OCON<H 1) chionyl             \ Ai        Reduction with chloride
1) \  thiui laminum       Oxidation with A idhydride 2) Amino         hYro
y \ 2) Oxidation                   chromic acid 10      compound
\    estrification A CON( Rl                      A- COOH 0 [wherein A is
R1n3                                     (where Rly. R2, 15
R.2   CH  (CH2)f t Z-4CH2) k+ 0 R3, R4, n, m, k and Z are as defined
hereinbefore); R8 and R9 are independently a Cons alkyl group (e.g. methyl,
20  ethyl, propyl, etc.); R10 is a C1.7 lower alkyl group (e.g. methyl,
ethyl, I-propyl, butyl pentyl, hexyl, etc.) or an aryl group (e.g. phenyl,
naphtyl, etc.); R1I and R12 are independenty a hydrogen atom or a group
shown by RIO]. The quinone compound (I) as produced In the above manner can
be isolated and collected by the perse known separation and purification
means (e.g., chromatography, crystallatizatlon method), etc. 25      The
quinone compound (I) of the present invention can readily undergo
interchange with a hydroquinone compound of the general formula: OH 30
R1>^   R3 lB                                                  ((Ia) R2    w
sCH (CH2) n-+Z- (CE2) k+fR5 H      14 HO R 35 (wherein each of the symbols
is as defined hereinbefore) relative to the quinone and hydroquinone nuclei
through the chemical or biochemical oxidation and reduction reactions.
Since the hydroquinone derivative (Ila) is generally susceptible to
oxidation by oxygen, air, etc., the hydroquinone derivative (la) is
normally handled In the form of the qulnone compound (l) as a stable
compound. In view of the fact that the chemical and bio- 40 chemical
interchange between the hydroquinone compound (lIla) and the qulnone
compound (I) easily occurs, the quinone compound (I) and the hydroqulnone
compound (Ila), when they demonstrate pharmacological ac- tivities under
physiological conditions, can be regarded as possessing biological
equivalent properties. The quinone compound (I) can be readily converted to
the hydroqulnone compound (Ila) by conducting reduction by the per se known
method with use of a mild reducing agent, such as sodium hydrosulfite, acid
45 sodium sulfite and sodium borohydride. The quinone compounds (I) and
(Ila) have, from the structural standpoint, the assymetric center of alpha
(a) carbon in the side-chain of the quinone nucleus, which allows the
optically active compounds to exist. There- fore, the compounds (I) and
(Ila) of the present Invention shall be meant to include any of its
optically active compounds and racemic compound. 



60      The compound (I) of the present invention exhibits metabolism
ameliorating action for polyunsaturated fatty acids (linolic acid,
y-linolenic acid, a-linolenic acid, arachidonic acid, dihomoq-linolenic
acid, eicosapentaenoic acid), particularly inhibitory activity of
peroxidation of fatty acids (antioxidant activity), or inhibitory activity
of 5-lipoxygenase metabolites (e.g., leukotrienes,
5-hydroxyeicosatetraenoic acid, 5-peroxyeicosatetraenolc acid, lipoxins,
etc.), and also has low toxicity in animal experiments. Consequently, the
compounds (I) and (Ila) 55  of the present invention can be expected to
develop the therapeutic and prophylacetic effects in mammals (mice, rats,
rabbits, monkeys, human, etc.) against various diseases, such as bronchial
asthma, psoriasis, in- flammation, immediate type allergy, arteriosclerosis
atherosclerosis, immunodeficiency and diminished reels- This is the
replacement sheet 6 Date; 03zllIlS3    EP 0171251 B2 tance to bacterial
infections, and are useful as a drug, such as antiasthmatic, antiallergic
agent, therapeutic agent for psoriasis, cerebral-circulatory metabolism
ameliorating agent, preventitive agent for coronary arter- loscderosols,
fatty liver, hepatitis, hepatoclrrhosis, hyper reactive pneumronitis,
Immune regulating agent, pro- tection enhancing agents against bacterial
infection and prostaglandin-thromoxane metabolism ameriolating 5   agent.
The compounds (I) and (Illa) where R4 is a group containing a imidazole
group exhibit thromboxane syn- thetase inhibitory activity in addition to
the above-described actions, and can be used as an antithrombotic agent for
the purpose of prevention and treatment of, for example, thrombosis,
cardiac infarction, cerebral in- farction, heart failure, arrythmia, etc.
The compound of the present invention is low in toxicity, and can be safely
administered orally or parentally, 10  as such or as pharmaceutical
compositions [e.g., tablets, capsules (inclusive of soft capsules and
microcap- sules), solutions, injectable solutions, suppositories] prepared
by mixing them with the peree known pharma- ceutically acceptable carriers,
excipients, etc. Though the dosage level varies depending upon the
condition of the patients to be treated, route of administration,
conditions of the disease, etc., the compound, for example in the case of
oral administration to human adults with asthma, is favorably administered
at a single dose of 15  normally about 0.1 mg/kg to 20 mg/kg body weight,
preferably about 0.2 mg/kg to 10 mg/kg body weight about one to twice. The
compounds (I) and (Ila) of the present invention have a bulky group alpha
(a)-position carbon atom In the side-chain of the quinone or hydroquinone
nucleus, and because of this characteristic structure, are less susceptible
to an inactivation reaction due to in vivo metabolism. Consequently, the
compound can maintain 20  the effective blood concentration level of drug
and thus demonstrates improved efficacy at a lowered dosage level and long
duration times as compared with the known qulnone compounds. The compound
of the general formula (I) where R4 Is afunctional group containing a
imidazolegroup exhibits speclf Ic double inhibitory effects on
5-lipoxygenase and thromboxane synthetase simultaneously, and is favourable
for the application as a car- diovascular drug. 25      The compound (II)
can be produced by either of the methods to be described below. The
compound (lla) can be otalned by allowing a compound of the general
formula: R14 30             R R~HII CX~H (CH2) n~-Z -4CH2) 0rR5
(rIb) OR3 R4 35 (wherein R1, R2, R3, R4, R5, Z, m and n are as defined
hereinbefore; R13 Is a methoxymethyl, benzyl or 2-tet- rahydropyranyl
group; R14 is a hydrogen atom, or a methoxymethyloxy benzyloxy or
2-tetrahydropyranyloxy group) to undergo acid hydrolysis or catalytic
reduction known perse to conduct deprotection. 



Out of the compounds (II), a compound of the general formula v   40 R15
R1y^tyR3 45      R~~~vCH_( CH2+) n  [ZJ of CH2 ) kft-RS(II OH   A4 (wherein
RI, R2, R3, R4, Rs, k, m and n are as defined hereinbefore; R15 is a
hydrogen atom ora hydroxyl group; 50 ~~~~~ M 55 0 can be formed by allowing
a compound of the general formula:    This  the replacement sheet 7 WSt:
01-4'IfJq3    EP 0171 251 B2 R15 RI3 l 0
(IIt) 5                   R2A>) ON (wherein each of the symbols Is as
defined hereinbefore) and a compound of the general formula: 10 216 xl - CH
- (CH2) n- I Z17+CH2) OSm R   -                     (IV) 15 (wherein k, m,
n, R5 and Z1 are as defined hereinbefore; X' Is a hydroxyl, acetoxy or
lower alcoxy group or a halogen atom; R16 is a group represented by R4 or a
methoxy group) to undergo condensation in the presence of an acid catalyst.
Out of the compounds (lic), a compound of the formula (lic) where R5 is a
carboxyl group can also be obtained by allowing the compound (111) and a
compound of the general formula: 20 R4 - Cg K (CK2e X O . V 25 (wherein R4
is as defined hereinbefore; n2 192 or3) to undergo condensation In the
presence of an acid catalyst. This condensation reaction is carried out in
a mon-polarsolvent (e.g., methylene chloride, chloroform, benzene, toluene,
Isopropyl ether, 1,2-dichloroethane, 1,1,2,2-tetrachloroethane) in the
presence of an acid catalyst (e.g., boron trifluoride ethyl etherate,
aluminum chloride, stannic chloride p-toluenesulfonic acid, D-camphor-
sulfonic acid, etc.) in the temperature range of 10 to I 000C. 30
Since this condensation reaction depends upon the solubility in solvent of
the compound (Ill) and the re- activity of the acid catalyst with the
compound (IV) or (V), the reaction catalyst needs to be changed suitably
according to the combination of the compounds (Ill) and (IV) to (V). The
amount of the acid catalyst to be used Is in the range of about 1/20 to 3.0
moles to the compound (Ill). This reaction is carried out preferably under
oxygen-free conditions. The reaction under oxygen-fee conditions yields the
phenolic or hydroquinone com- 35 pound (lIc). The compound (llb) can be
produced by halogenating a compound of the general formula: 40
RI    g Rk__f'CH-CH2+- OH                                  (lId) 46 



(wherein R1, R2, R3, R4 and n are as defined hereinbefore; R17 is a methyl,
benzyl, 2-tetrahydropyranyl or me- thoxymethyl group; R18 Is a hydrogen
atom or a methoxy, benzyloxy, 2-tetrahydropyranyloxy or methoxyme- thyloxy
group) to give a compound of the general formula: 50 Rio R55  2CHC+C*r.X2
(VI) oR1 R4 (wherein RI, R2, R3, R4, R17, R18 and n are as defined
hereinbefore; X2 Is a halogen atom), followed by con- This is the
replacement sheet Date: o3itiI4a    EP 0171 251 B2 densation with a
compound of the general formula: H4Z2- (CH2) T.Y1
(VII} 5   (wherein k and m are as defined hereinbefore; YI is a hydrogen
atom or a hydroxyl, carboxyl, alkoxycarbonyl or 2-tetrahydropyranyloxy
group Z2 is -C-C- or to                          ~~~~~~-0  10 In the
presence of a base. With reference of this condensation reaction, the
reaction conditions to be adopted vary with Z in the compound (VII). In the
case of Z being a -C.C- group, for example, n-butyllithium , sodium 15
hydride, potassium hydride, sodium amide, etc. are used as a basic reagent.
In the case of Z being a -0, 20 group, on the other hand, potassium
carbonate, sodium hydroxide, sodium hydride, etc. are used. A compound of
the general formula (II) where 25
CH2 Z is CH. 30 and k is 0, with R6 being a carboxyl or alkoxycarbonyl
group, can also be produced by allowing the compound (VI) and an
isobutyrate to undergo condensation in the presence of a base. In such a
case, lithiumisopropyla- mide Is preferably used as a base. This reaction
is carried out in an anhydrous solvent (e.g., diethyl ether, tet-
rahydrofuran) under an atmosphere of inert gas (e.g., argon, helium,
nitrogen) In the temperature range of - 35 400C to 300C. The compound (lid)
can be produced by subjecting the phenolic or hydroqulnone hydroxyl group
of the compound (tIc) to either of methylation, benzylation,
2-tetrahydropyranylation or methoxymethylation reaction, followed by a per
se conventional and known reductive alcoholatlon reaction with lithium
aluminum hydride. Also, the compound (lid) can be produced by reacting a
compound of the general formula: 40 R18 45                 R
H2-f on17 (wherein R1, R2, R3, R17 and R18 are as defined hereinbefore)
with a compound of the general formula: 50 X2-4CH2-nY2
.(IX) 55 (wherein X2 and n are as defined hereinbefore; Y2 is a hydrogen
atom, a hydroxyl, 2-tetrahydropyranyloxy or carboxyl group or a group
represented by -C(CH3)2COOH). 



The reaction of the compound (Vill) with the compound (IX), which comprises
converting the methylene group of the benzyl group into an anion in the
presence of a strong base (e.g., n-butyllithlum, methyllithium, This is the
replacement sheet Date:   3h31i    EP 0171 251 B2 lithium diispropylamide,
etc.), followed by reaction with an o-halogenoalkyl derivative (lX), yields
the compound (lid). This reaction is carried out in anhydrous
tetrahydrofuran, diethyl ether, or 1,2-dimethoxyethane, in the presence of
tetramethylethylenediamine in the temperature range of 0C to 700C. The
preferred reaction tem- perature conditions are in the range of room
temperature to 650C. 5      A compound (llb-1), which consists of the
compound (lib) where R4 is a methyl group and m is 0, can be produced by
the per se known reaction. R14e 10                 R       R3
Oxidatioz g2   H       (CH2) n1CH20H (X) 15 R14 Rl
Wittig  reaction 20  R2) ^CH (CH2) niCHO 20                      OR  Ike (
XI) R1AR3 25                 R2 ) A        (CH2) nlDCHU (CH2)U_ Y OR'3 Me
(XII) 14 90                Catalytic        R1       R3 reduction   R2)s(c
(CH2)n R 35 (wherein RI, R2, R3, R13, RM4, m, n, Y2 and R5 are as defined
hereinbefore); nj is an Integer of 1 to 5). Example 1 (Compound No. 1) >
40      D-Camphor-10-sulfonic acid (0.1 g) was added to a toluene solution
(50 ml) of 2,3,5-trimethylhydroquinone (3.1 g, 0,02 mole) and ethyl
6-acetoxy-6-(2-thienyl)hexanoate (5.6 g, 0.02 mole), and the mixture was
heated at 600C for 6.5 hours, with stirring. After cooling, ethanol (100
ml) and a 10% aqueous solution (20 ml) of ferric chloride were added to the
reaction solution, followed by stirring for 10 minutes. The reaction
product was ex- tracted with isopropyl ether, and the organic layer was
washed with water, dried (over magnesium sulfate) and 45 concentrated under
reduced pressure. The residue was chomatographed on a silica gel column,
and elution was performed with isopropyl ether-hexane (1:1) to give ethyl
6-(3,5,8-trimethyl-1,4-benzoquinon-2-yl)-6-(2- thienyl)hexanoate (5.6 g,
76%). Its typical physical properties and nuclear magnetic resonance
spectrum data are shown in Table 1. By following the procedure of this
Example, the Compound Nos. 2 and 8 were prepared. 50 Example 2 (Compound
No. 9) 2,3,5-Trlmethylhydroquinone (3.1 g, 0.02 mole) and
8-acetoxy-8-phenyloctanoic acid (6.0 g , 0.021 mole) were added to toluene
(80 ml), and boron trifluorlde ethyl etherate (0.3 ml) was added dropwise
to the mixture at room temperature, with stirring. The reaction solution
was stirred at room temperature for 4 days, and then 55 the solvent was
distilled off under reduced pressure. The residue was dissolved in
tetrahydrofuran (50 ml), and a 10% aqueous solution of ferric chloride was
added to the solution to conduct oxidation to the quinone deriv- 



ative. The reaction product was extracted twice with ethyl acetate, and the
organic layer was washed with water, dried and concentrated under reduced
pressure. The resulting crude product was chromatographed on a silica 10
This is the replacement sheet Date: 03tt|qa    EP 0 171 251 B2 gel column,
followed by elutlon with isopropyl ether, and the quinoine derivative was
recrystallized from iso- propyl ether to give
8-phenyl-8-(3,5,6-trimethyl-1,4-benzoquinon -2-yl)octanoic acid (5.8 g,
78%). Its typical physical properties and nuclear magnetic resonance
spectrum data are shown In Table 1. By following the pro- cedure of this
Example, the Compound Nos. 10 to 19, 50 and 51 were prepared. 5 Example 3
(Compound No. 20) D-Camphor-10-sulfonic acid (0.1 g) was added to a toluene
solution (50 ml) of 2-methyl-1,4-naphthohy- droquinone (3.6 g, 0,02 mole)
and 6-ethoxy-6(4-methoxyphenyl)hexanoic acid (5.6 g, 0.021 mole), and the
mix- 10 ture was heated at 600C for 18 hours, with stirring. After cooling,
the solvent was distilled off under reduced pressure, and then
tetrahydrofuran (20 ml) was added to the residue. A 10% aqueous solution of
ferric chloride were added to the solution, followed by stirring for 10
minutes, and the reaction product was extracted with ethyl acetate. The
organic layer was washed with water, dried and concentrated under reduced
pressure. The residue was chomatographed on a silica gel column, and
elution was effected with Isopropyl ether to give ethyl 15
6-(3-methyl-1,4-naphthoquinon-2-yl)-6-(4-methoxyphenyl)hexanoic acid (3.5
g, 45%). This product was re- crystallized from isopropyl ether. Its
typical physical properties and nuclear magnetic resonance spectrum data
are shown In Table 1. By following the procedure of this Example, the
Compound No. 21 was prepared. Example 4 (Compound No. 22) 20
D-Camphor-10-sulfonlc acid (0.1 g) was added to a toluene solution (60 ml)
of 2,3,5-trimethyihydroquinone (3.1 9, 0,02 mole) and
6-hydroxy-6-(4-mothoxyphenyl)hexanoic acid (5.0 g, 0.021 mole), and the
mixture was heated at 70C for 20 hours, with stirring. The reaction
solution was evaporated under reduced pressure, and tetrahydrofuran (50 ml)
was added to dissolve the residue, followed by adding furthermore a 10%
aqueous sol- 25 ution of ferric chloride and stirring at room temperature
for 10 minutes. The reaction product was extracted with ethyl acetate, and
the organic layer was washed with water, dried and then concentrated under
reduced pres- sure. The residue was chomatographed on a silica gel column,
and elutlon was performed with Isopropyl ether to give
6-(3,5,6-trimethyl-1,4-benzoquinon-2-yl)-6-(4-methoxyphenyl)hexanolc acid
(5.1 g, 76%). Its typical physical properties and nuclear magnetic
resonance spectrum data are shown in Table 1. By following the pro- 30
cedure of this Example, the Compound Nos. 23 to 34 and 68 were prepared.
Example 5 Aluminum chloride (0.7 g, 5.2 mmole) was added to a
1,2-dichloroethane solution (20 ml) of hydroqulnone 35  (0.5g ,4.5 mmole)
and 4-phenyllbutyllactone (0.8 g, 4.9 mmole), and the mixturewas heated
at60*Cfor3 hours with stirring. After cooling, 2N-hydrochloric acid (40 ml)
was added to the reaction solution, followed by stirring for 10 minutes.
The reaction solution was subjected to extraction with ethyl acetate, and
the organic layer was washed with water, dried and evaporated. The residue
was chromatographed on a silica gel column, and elution was performed with
isopropyl ether-ethyl acetate (1:1)
togive4-phenyl-4-(1,4-dihydroxy-2-phenyl)-butyric acid v   40  (0.6 g 49%),
an oily substance. Nuclear magnetic resonance spectrum: 8 2.43(4H),
4.24(IH), 6.60(3H), 7.30(5H). Example 8 (Compound No. 35) 45     Aluminum
chloride (1.4 g, 0.01 mole) was added to a 1,2-dichloroethane solution (20
ml) of 2,3,5-trime- thylhydroquinone (1.5 g, 0.01 mole) and the mixture was
heated at 800C. A 1,2-dichloroethane solution (10 ml) of
4-phenylbutyrolactone (1.6 g, 0.01 mole) was added dropwise to the mixed
solution over the 2-hours period, 



and the reaction was carried out under the same conditions forafurther 18
hours. After cooling, 2N-hydrochloric acid (40 ml) was added to the
reaction solution, followed by stirring for 10 minutes, and the reaction
product 50  was extracted with Isopropyl ether. The organic layer was
washed with water, dried and evaporated and the residue was dissolved In
tetrahydrofuran (30 ml). A 10% aqueous solution (5 ml) of ferric chloride
was added to the solution, followed by stirring at room temperature for 10
minutes, and the reaction product was extracted twice with ethyl acetate.
The organic product layer was washed with water, dried and concentrated
under re- duced pressure, and the residue was chromatographed on a silica
gel column, followed by elution with isopropyl 55  ether to give
4-(3,5,6-trimethy1-1 ,4-benzoquinon-2-yl)-4-phenyl-butyric acid (1. 2 g,
38%). Its typical physical properties and nulcear magnetic spectrum data
are shown in Table 1. By following the procedure of this Ex- ample, the
Compound Nos. 36 to 38 were prepared. This is the replacement sheet 11
Date3    EP 0 171251 B2 Example 7 (Compound No. 40) Boron trifluoride
diethyl etherate (0.25 ml) was added dropwise to a toluene solution (80 ml)
of 2,3-dime- thoxy -6-methyl-1,4-hydroquinone (5.5 g, 0.03 mole) and
5-phenyl-5-valerolactone (5.3 g, 0.03 mole) at room 6   temperature, and
the reaction solution was stirred at 500C for 20 hours and then
concentrated under reduced pressure. The residue was dissolved In
tetrahydrofuran (20 ml), and a 10% aqueous solution (10 ml) of ferric
chloride was added to the solution, followed by stirring for 10 minutes.
The reaction product was extracted with ethyl acetate, and the organic
layer was washed with water, dried and concentrated under reduced pressure.
The residue was chromatographed on a silica gel column, and elution was
performed with isopropyl ether to 1o  give
5-(5,6-dimethoxy-3-methyl-1,4-benzoquinon-2-yl)-5-phenylbutyric acid (6.5
g, 57%). This productwas re- crystallized from isopropyl ether-ethyl
acetate. Its typical physical properties and nuclear magnetic resonance
spectrum data are shown In Table 1. By following the procedure of this
Example, the Compound No. 39 was prepared. *5  Example 8 (Compound No. 41)
4-Phenyl-4-(3,5,6-trimethyl-1,4-benzoquinon-2-yl)-butanoic acid (1.2 g) was
dissolved in ethanol (50 ml), and thlonyl chloride (0.4 ml) was added to
the solution, followed by stirring at room temperature for 4 hours. After
the reaction solution was concentrated under reduced pressure, the
resulting residue was dissolved In 20  isopropyl ether, and the organic
layer was washed with water, dried and concentrated under reduced pressure.
The residue was chromatographed on a silica gel column, and the object
compound was eluted with isopropyl etherto give ethyl
4-phenyl-4-(3,5,6-trimethyl-1,4-benzoquinon-2-yl)butanoate (1.1 g, 84%).
Its typical physical properties and nuclear magnetic resonance spectrum
data are shown In Table 1. By following the procedure of this example, the
Compound No. 42 was prepared. 25 Example 9 (Compound No. 43) Boron
trifluoride diethyl ether (0.5 ml) was added to a toluene solution (100 ml)
of 2-methyl-1,4-hydronaph- thoquinone (3.5 g, 20 mmole) and
1,6-diacetoxyhexylbenzene (6.0 g, 21 mmole), and the mixture was stirred 30
at 600C for 20 hours. After the solvent was distilled off, the residue was
dissolved in tetrahydrofuran (50 ml), and a 10% aqueous solution of ferric
chloride was added to the solution to conduct the reaction at room tem-
perature for 10 minutes. The reaction productwas extracted with ethyl
acetate, and the organic layerwas wash- ed with water, dried and
concentrated under reduced pressure. The residue was chromatographed on a
silica gel column, and elutlon was carried out with Isopropyl ether-ethyl
acetate (1:1) to give 6-acetoxy-1-(3-methyl- 35
1,4-naphthoqulnon-2-yl)-l-phenylhexane (3.0 g, 38%). Its typical physical
properties and nuclear magnetic resonance spectrum data are shown in Table
1. By following the procedure of this Example, the Compound 



No. 44 was prepared. Example 10 (Compound No. 45) v   40
7-(2,5-Dimethoxy-3,4,6-trimethylphenyl)-7-phenylheptanol (1.85 g, 5.0
mmole) was dissolved In a mixed solution of acetonltrile (12 ml) and water
(6 ml), and a cooled solution of ceric ammonium nitrate (8.22 g, 5 x 3
mmole) In 50% aqueous acetonitrile (16 ml) was added dropwise to the
solution, under ice cooling, over the 20-minute period. After stirring was
continued for another 20 minutes under ice-cooling, acetonitrile was dis-
45  tilled off under reduced pressure, and isopropyl ether was added to the
residue to conduct extraction. The iso- propyl ether layer was separated
out, washed -with aqueous sodium chloride solution, dried (magnesium sul-
fate), and evaporated. The residual solution was chromatographed on a
silica gel column, and purification was performed (elution with isopropyl
ether) to give 7-(3,5,6-trlmethyl-1,4-benzoqulnon-2-yl)-7-phenylheptanol
(1.53g, 90%). Its typical physical properties and nuclearmagneticresonance
spectrum data are shown In Table 50  1. By following the procedure of this
Example, the Compound Nos. 9, 10, 35, 36, 46, to 55 and 64 to 67 were
prepared. Example 11 (Compound No. 56) 55      A solvent mixture of
acetonitile (12 ml) and water (6 ml) was added to 2,01 g (5.0 mmole) of
7-(2,3,4,5- tetramethyoxy-6-methylphenyl)-7-phenylheptanol and 2.51 g (5 x
3 mmole) of 2,6-pyridinecarboxylic acid, and a cooled solution of 8.22 g (5
x 3mmole) of ceric ammonium nitrate in 50% aqueous acetonitrile (16 ml) was
added dropwise to the mixture over the 20 minutes period under ice-cooling.
After stirring was continued for 12          This is the replacement sheet
Date; o3|,,1e3    EP 0 171 251 B2 another 20 minutes under ice-cooling, the
insoluble matter was filtered out, and the acetonitrile was distilled off
under reduced pressure. Isopropyl ether was added to the residue to carry
out extraction. The isopropyl ether layer was separated out, washed with
aqueous sodium chloride solution, dried (magnesium sulfate) and evaporated.
The residue was chromatographed on a silica gel column to elute with
isopropyl ether/ethyl acetate 5   to give 1.56 g (84%) of
7-(5,6-dimethoxy-3-methyl-1,4-benzoquinon-2 -yl)-7-phenyl-heptanol. Its
typical phys- ical properties and nuclear magnetic resonance spectrum data
are shown in Table 1. By following the procedure of this Example, the
Compound No. 57 was prepared. Example 12 (Compound No. 58) 10 Toluene (10
ml) was added to give to 1.20 g (3.68 mmole) of
6-(3,5,6-trimethyl-1,4-benzoqulnon-2-yl)-6- phenylhexanol and 0.90 g (3.68
x 3 mmole) of potasssium cyanate, followed by stirring at room temperature,
and 1.38 g (3.68 x 3.3 mmole) of trifluoroacetic acid was added to the
mixture over the 5 minute period. 5 Min- utes later, the reaction
temperature was raised to 40CC, and stirring was effected at 35 to 400C for
3 hours. 15 After water was added, the insoluble matter was filtered out,
and isopropyl ether was added to the filtrate to effect extraction. The
organic layer was separated out, washed with aqueous sodium chloride
solution, dried (magnesium sulfate) and evaporated. The residue was
chromatographed on a silica g column to elute with iso- propyl ether to
give 0.79 g (58%, recrystallized from Isopropyl ether) of
6-(3,5,6-trimethyl-1,4-benzoquinon-2- yl)-6-phenylhexyl carbamate. Its
typical physical properties and nuclear magnetic resonance spectrum data 20
are shown in Table 1. By following the procedure of this Example, the
Compound No. 59 was prepared. Example 13 (Compound No. 60) A 35 pl (3 x
1/10 mmole) portion of stannic chloride was added to a solution of
6-(3,5,6-trimethyl-1,4-ben- 25 zoquinon -2-yl)-6-phenylhexanol (0.98 g, 3.0
mmole) and methyl isocyanate (0.17 g, 3.0 mmole) in dichloro- methane 110
ml) at room temperature, and the mixture was stirred for 30 minutes. By
adding Ice-cold water, the reaction was suspended, and extraction was
effected. The dichloromethane layer was separated out, wash- 



ed with aqueous sodium chloride solution, dried (magnesium sulfate) and
evaporated. The residue was chro- matographed on a silica gel column to
elute with isopropyl ether to give 1.09 g (95%, recrystallized from iso- 30
propyl ether) of N-methyl
6-(3,5,6-trimethyl-1,4-benzoqulnon-2-yl)-S-phenylhexyl carbamate. Its
typical phys- Ical properties and nuclear magnetic resonance spectrum data
are shown in Table 1. By following the proedure of this Example, the
Compound No. 61 was prepared. Example 14 (Compound No. 62) 36 Rindler
catalyst (90 mg) and quinoline (15 pi) were added to a solution of
7-(3,5,6-trlmethyl-1,4-benzoqul- non -2-yl)-7-phenyl-2-heptyn-1-ol (1.01 g
3.0 mmole) in ethyl acetate (20 ml), and catalytic reduction was car- ried
out at room temperature. 3 Hours later, when absorption (73 ml) of hydrogen
was almost stopped, the re- action was suspended and the catalyst was
filtered out. The ethyl acetate was distilled off under reduced pres- J
40  sure, and the residue was chromatographed on a silica gel column to
elite with isopropyl ether to give (Z)-7-
(3,5,6-trimethyl-1,4-benzoquinon-2-yl)-7-phenyl-2-hepten-1-ol (0.95 g,
94%). Its typical physical properties and nuclear magnetic resonance
spectrum data are shown in Table 1. Example 15 (Compound No. 52) 45 Jones'
reagent (2.25 ml) was added dropwise to a solution of
7-(3,5,6-trimethyl-1,4-benzoquinon-2-yl)7- phenyl-2-heptyne-1 -ol (1.01 g,
3.0 mmole) in acetone (15 ml) at room temperature over the 15-minute
period. The mixture was stirred at room temperature for another 30 minutes
and the acetone was distilled off under reduced pressure. Isopropyl ether
and water were added to the residue, and extraction was effected. The Iso-
50 propyl ether layer was separated out, washed with aqueous sodium
chloride solution, dried (magnesium sulfate) and evaporated. The residue
was recrystallized from Isopropyl ether to give
7-(3,5,6-trlmethyl-1,4-benzoqui- non-2-yl)-7-phenyl-2-heptynoic acid (0.71
g, 68%). Its typical physical properties and nuclear magnetic resonance
spectrum data are shown In Table 1. 55 Example 16 (Compound No. 63) To a
solution of 0.92 g (2.0 mmole) of
4-V-(3,5,6-trimethyl-1,4-benzoquinon-2-yl)-7-phenylheptoxylben- zoic acid
In dichloromethane (10 ml) were added 0.44 ml (2 x 3 mmole) of thlonyl
chloride and dimethylforma- 13             This is the replacement sheet
Date: S;tl43h    EP 0 171 251 B2 mide (8 Al), and the mixture was stirred
at 400C for 1 hour. The solvent was distilled off, and the residue was
dissolved in tetrahydrofuran (10 ml), followed by ice-cooling. After 0.21 g
(2 x 1.5 mmol) of hydroxylamine hy- drochloride was added, a solution of
0.34 g (2 x mmole) of sodium hydrogencarbonate in water(5 ml) was added to
the reaction mixture, followed by stirring for 15 minutes under
ice-cooling. The tetrahydrofuran was distilled 5   off under reduced
pressure, and ethyl acetate was added to the residue to conduct extraction.
The ethyl acetate layer was separated out, washed with aqueous sodium
chloride solution, dried (magnesium sulfate) and evapo- rated. The residue
was chromatrographed on a silica gel column to elute with ethyl acetate to
give 4-7-(3,5,6-
trimethyl-1,4-benzoquinon-2-yl)-7-phenylheptoxy]benzohydroxamic acid (0.88
g, 91 "%). Its typical physical properties and nuclear magnetic resonance
spectrum data are shown in Table 1. 10 Example 17 (Compound No. 68) ON
Hydrochloric acid (10 ml) was added to a solution of ethyl
6-(3,5,6-trimethyl-1,4-benzoquinon-2-yl)-8- (2-thienyl)hexanoate 1.7 g, 4.5
mmole) in tetrahydrofuran (10 ml), followed by stirring for 17 hours with
heating 15 at 700C. After cooling, isopropyl ether was added to the
mixture, and the organic layer was washed twice with water, dried and
concentrated under reduced pressure. The residue was chromatographed on a
silica gel col- umn, and elution was performed with isopropyl ether-ethyl
acetate (1:1), followed by recrystallization from iso- 



propyl ether to give
8-(3,5,6-trimethyl-1,4-benzoquinon-2-yl)-6-(2-thienyl)hexanolc acid (1.1 g,
70%). Its typical physical properties and nuclear magnetic resonance
spectrum data are shown in Table 1. 20 Example 18 (Compound No. 73) Lithium
aluminum hydride (1.0 g, 27 mmole) was added to tetrahydrofuran solution
(50 ml) containing me- thyl
10-(3,5,6-trimethyl-1,4-benzoquinon-2-yl)-10-phenyldecanoate, (2.4 g, 6
mmole), followed by stirring for 25  3 hours with heating at 600C. After
the reaction solution was cooled, water was added to suspend the reaction,
and 2N hydrochloric acid was added to adjust to pH 4.0. A 10% aqueous
solution of ferric chloride (5 ml) was added to the mixture, and the
reaction was allowed to proceed at room temperature for 10 minutes. Ethyl
acetate was added to the reaction solution, and extraction was effected.
The organic layer was washed with water, dried and concentrated under
reduced pressure, and the residue was chromatographed on a silica gel
column, fol- 30  lowed by elution with isopropyl ether-ethyl acetate (1:1)
to give 10-(3,5,6-trimethyl-1,4-benzoquinon-2-yl)-10- phenyldecan-1-ol (2.0
g). Its typical physical properties and nuclear magnetic resonance spectrum
data are shown in Table 1. By following the procedure of this Example, the
Compound Nos. 74 to 84 were prepared. Example 19 (Compound No. 69) 35
Thionyl chloride (2 ml) was added to a 1,2-dichloroethane (10 ml) solution
containing 6-(3,5,6-trimethyl - 1,4-benzoquinon-2-yi)-6-phenylhexanoic acid
(0.7 g, 2 mmole), followed by stirring at 600C for 1 hour. The re- action
solution was concentrated under reduced pressure, and the residue was
dissolved in 1,2-dlchloroethane (20 ml). Hydroxylamine hydrochloride (0.5
g) and then aqueous saturated solution (20 ml) of sodium hydro- 40
gencarbonate were added to the solution, followed by stirring at room
temperature for 1 hour. Ethyl acetate was added to the reaction solution to
extract the reaction product, and the organic layer was washed with water,
dried and evaporated. The resulting residue was chromatographed on a silica
gel column, and elution was per- formed with isopropyl ether-ethyl acetate
(1:1), followed by recrystallization of the object compound from iso-
propyl ether-ethyl acetate (1:1) to give
6-(3,5,6-trimethyl-1,4-benzoquinon-2-yl)-6-phenylhexanehydroxamic 45 acid
(0.7 g, 96%). Its typical physical properties and nuclear magnetic
resonance spectrum data are shown in Table 1. By following the procedure of
this Example, the Compound Nos. 70 to 72 were prepared. Example 20
(Compound No. 77) 50      ON Hydrochloric acid (20 ml) was added to a
tetrahydrofuran solution (20 ml) containing 1-acetoxy-8-(3-
methyl-1,4-naphthoquinon-2-yi)-6-phenylhexane (2.8 g, 7.2 mmole), followed
by stirring for 5 hours with heat- ing at 700C. After cooling, ethyl
acetate was added to the reaction solution, and the organic layerwas
separated out, washed with water, dried and evaporated under reduced
reduced pressure. The residue was chromato- graphed on a silica gel column,
and elution was performed with Isopropyl ether-ethyl acetate (1:1),
followed 55  by recrystallization of the object compound from Isopropyl
ether to give 1-hydroxy-6-(3-methyl -1,4-naphtho-
quinon-2-yl)-6-phenylhexane (2.1 g). Its typical physical properties and
nuclear magnetic resonance spectrum data are shown in Table 1. By following
the procedure of this Example, the Compound Nos. 75, 79 and 81 were
prepared. 14               This is the replacement sheet Date: o3|ti13
EP 0171 251 B2 Shown below In Table 1 are typical physical properties and
nuclear magnetic resonance spectra of the com- pounds prepared in
accordance with the procedure of the above examples. Melting points were
uncorrected. 5 0 me 10A 



Table 1                   R2          CH-(Cli). 15            iPre-    -
-                                                 Melting pared
point Corn-  by the
VIC) pound  pro-    R1    R2       R4            R5         n    Molecular
Physi- No.    cedure          2formula
cal 20             by                          .                  .
prop- ExaMp_.   erties 1     1    M e   Ite         >       COOEt
4  C3=1204S       oil 25
_ 2     _1    me   me                  COOlt          4  C23K284       oil
30 -C   CE-M-    SI         CO             4  C: 1408.  37- 38 4
me  me   c               Coome               293404    oil -C-C K- 40
5      -      CS-C-         Zs,       COOEt          4  c%58S=o4       oil
6     1    MOO  mo rg                 COOEt         4  Ca1jaS         oil
45 7    -      Moo0   V0                  OOC Et       4  C53%eOa
oil 50 8     1    V.m      MOO              COOMe          8  C2643406
oil 55 15             This is the replacement sheet Date:    EP 0171 251 B2
Table 1 (continued) Pr_-
Malting pared                                                 point Corn-
byte 1    2         4          5            molecular (IC) pound pro-   R
R       R                   n   formula  Physi- 10          by
prop- Examp_                                                 erties 9  21.
0 Me   Me                COO        6 C23B1sO4    94-95 125- 10   2,10 Me
lie                 C OOK      4 C24O4         126 20 o  1    2   M e   Me
coo_  C      c ppO4    48-50 25      1CE;OE;                           _
4 __ __       169- 12    2      ClH-C1-      U        COOEK     4 CMEPA
170 160 K.>     -     -                 _ _ _ _ __ _                 __
Q9 -CHmCH-    opY                                     99- 14    2
cH-cs-    t[          cooK      6 CW     O4     Io00 -CH-CH-.   ,PY 15    2
CEL-Cu-   kJJ         COOK      8 C2A,3O04    46-47 40      --



16    2   MeO  MeO       _         COOK      4 ciz24O6    73-74 45
_ 17    2   MOO  MOO                 COOK       4 C1IK206S   51-52 .
.                  __ 50      18    2   MeO  MOO                  C OOK
6 Cd2o         79-80 55 This is the replacement sheet 16 Date; D3jIlf4;
EP 0 171 251 B2 Table l (continued) S          Pre-    _M_ tlelting red
point comr-    the   1    2      4           s            molcuar  (6C)
vound  Or-    R    R      R                    n    formula   Physi- NO.
cedure                                                  Cal 10
yProp- erties 19    2   MeO K oO        _y       COON       8 C25B3206
49-50 15                            _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _
___  _ __ _ _ _ ~CHUSCEH -    j 20    3     C-CC-         01       COON
4 C24K2405    55-56 ONO 20    .126- 21    3   Me   Me                  COO
5 C284          127 25     2C2    4   Y-   Ke COO                        4
Cl2O5    74-75 -0  2      ~ e                  -       C0 -    -0
ll- 35     23    4   Me   Me        '9        coon        5 c25a8o4
111 ON. 133 - 24    4   Me   go                  COOK       5 C2543004
135 35 25    4   me   me                  COOK       6 C2623204      oil
-CE-Cff-                                         144- 26    4      C- -C1 -
COON       5 C25E6-S5      145 _ _ _ _ _ _ _ _ O N .  _ _ _ _
_  _ 45            ~~~CH-C1K-                                        1 63-
27    4      CE-CH-   0:           COOK       5 C2soO,4    164 soH28    4
121-CK-  COON  5 Cz7H24  122 28    4  ~CR-Clf-               COl      ~122
55 This is the replacement sheet 17            Da: 03H1119a    



EP 0171 251 B2 Table  (continued) 5                  _ -    -_  Pre-
melting pared                                                point com
the        2       4                        m olecular CIC) poun   ro-    R
R   R   RS                   n    fiormular    Physi- 10 Noe. dure
cal 10           y
prop- Exam                                                    erties 29
4      CECH.                 COOK        6 C2S#3004     oil 15 30    4
00 5leO _               COOK       4 C=92607       oil Ome 20            -
31    4   110e  M-O      b         COOK       5 cS2-O6       92-93 25 32
4   Mao  MoO    00           COOK        6 C2AHO6        oil 30    333    4
Me   Me   fe 1..         COOK        5 c21B26o4S   77-78 34    4    ~cl-ca-
104- 35     3     4      CH-C11  lzex            0            ;g[*(l    1
05 _   _                -          _              ~~~~~~~~~142- 35  6   10
Me   Me                 COOK        2 CISAP0O4     1443 S   40
.              _                  4 36  6.  10 me   Me                 COOK
3 c02ZZ04    144- %~~~~JJ ~~~145 -CH-CH-        A 37    6      CH-CH-
COOK        2 C21In16o4    88-89 -CR-CE-
1 3  5 7- 5  38    6   CH-CH-                1COO        3 C22O4
158 55 This is the replacement sheet. 18            Date:    EP 0171 251 B2
Table 1 (continued) Pre-
melting red                                                   point Corn-
te 1       2       4          5Molecular (IC) pound   o     E            R
R              formula   Physi- 10   No.      eCadue
cal prop- ~~~Xaam                                   e~~~~~~~~~~~rties 15
39     7  MeO  leO                 COOR       2 Ci9Ho200      128 40     7
moO   moO               COos        3 C20922O6    100- 20
10 41     8  M e   M e               COOEt       2 C21H2404    64-65 



25 4 2    8  -CU-Ca-         b        COOEt      2 C23%204    9-7-98 30
-c H~CH-C1 30     43     9  -CU-Ca-                   OAc        5  "    0
oil 35    444      9  -CH-Cs-                  OAc        5 C2811285
oil 45    10  me   Mie                  on         6 CWAUP3        oil 40_
46    10  me   me                   OR         3  C19H23       oil 45 47
1 0  me   Me                  0H         5 C21H263       oil 50
_ 48    10  Me   me                   OH         8 CUH203        oil 55
This is the replacement sheet 19 Date.   _ I I 1A     EP 0 171 251 B2 Table
1 (continued) 5           Pro-
malting pare                                                   point Com-
by the                                                    VIC) pound pro-.
R              R5                 n    molecular pp- No.   cedurefoml
Ca by                                                      prop- 10
Exampa                                                   erties K>
49    10  me   me       Cb3                    5 C2202a0       oil 15
-      -_-         -                                          128- 50  2.10
Me   Me                   coon        5 C42RS6O4       129 20     51   2.10
lImell          bCoo    2 Ci50                         ITT 25     52
10,15 Me   me .             -CNcCoo    3 C2 4              13 l~~~~~)
~~~136 lie 5 3    aO  me   me  -       h    -CCOOK        4 C24tsoOi
12- 30                                        me
113 54    10  me    Me        b         0 .        6 C3434o5    75-T6 56
11  MeO  MeO                  On          6 C2U825       oil 45    57    11
MOO  meo   -b-cooK                     4 C243006        112 me 50   5 8
12  Me   He             OCOMHk2       5              125- 126 55 20
This is the replacement sheet DatW3o: IuI't-    



EP 0171 251 82 Table 1 (6ontinued) -    e--
Mal tinig pared                                                   point
Comn-  bythe        2(*C) pound pro-    aI   R 2    R4          RM n
Molecular Physi- tNo.   aeur
formaula   Cal 10
prop- amS"                                   l~~~~~~~~~~~~erties 5 9    1 2
ml e  e            OCONE2        6 C23H2.9N4   72-73 I35- 60    13   He
Me       bCOHKMe              5 C22NO 4 20-           -     -    -- 61   13
Me   He               OCONHHe       6 C24HI0ID4   86-87 251 62    14   M*e
MOe              I            3 C2=%eO3       oil -  -} - --C-C-CH20H ! 0
63    16   Me   me o0( -                 =o  MRNH   6 C29430N5   phous 64
10  lie   me              - C (12)3C  3 C2743003        oil 36
=-~~~~~3-CH2 OR 65    10  lie   Me              -cwc'cH2o   3 C0UsO
84-85 40                              _ _  _                      _ _  _ 66
10   le   Me              -CEC CR2cB2OH 4 C24 3          oil 45 67    10
He   Me       t3    -CWC*CH2O     6 c253303       oil 120- 50   668   4,17
me   Me                 COOK        4  C19H2204S    121 55 This is the
replacement sheet 21 Dae.~ eb2,jn~    EP 0171251 B2 6       Table
l(continued) Pre-                                                     M
Melting ared                                                    point comn-
y the   1    2      4                        Molecular (9C) pound pro- -
A      R           Rn    Molecular Phyu- 10     No1.   cedure   1Cal xamp
erties 15      6 9   1 9   Me   Me        b      CONNOR        4 qu 92SNO4
59-60 15 ~ ~ ~ ~    ~ ~ ~ ~ ~ O 70   19   me   lie               CON
4 C227NO4    oil me 20                                        _  _  _ _  __
_ _  _ K>           71    19   me   me               CON %O        4 g.7
H2MIO   96-97 25                                              O 



72    1 9   me   me              CON "         6 C29430O4       ' oil 30
7 3    18   me   me                  OR        9 C234O3         oil 74
18   me   He                   OR        5 CW%8O4         oil OK. 75
18.20 me   me         _O                  5 C1HO38    oil 40
_  _  _                      _  _  _ 76    18   Ile   Me
OR        7 CzaH34O3       oil 45     77   18.m -CH-CH-
127- 77   18,20   CH-Cff-t                0 O       5 Ca324O3        128 50
.78    18  _aS-HK           P         OR         7 C259MO3        oil 55
This is the replacement sheet 22 Dat8  o1tj-    EP 0171 251 B2 Table
l(continued) 5   |Pro-   _                              _
telting red                                                     point Comn-
Ithie                4(C) pound   I-           2     R4          RS
n    Molecular Physi- 1    2        a ~~~~~~~~~f Ormula    a No.   cedure
cal 10
p prop- -             -            _Exam
erties 79  18,20  CHIiCE-                    onjj  Ol  5 C2492O64      oil
18                                 Ome 80    18  1.Oo  mOeO
On        5 C10H2405S     oil 20 8 1  18.20  eO.  ileOa                OR1
5 c211HW5    30-3 1 25      82    18   1.eO  leO                  Of
5 C22%806        oil OMe 30      83    18  lle.   MeO    cOE
7 C26G345        oil 84    18   moO  lloO                  on        9
C2593,405   |42-43 40 45 50 5S This is the replacement sheet 23
Date: tD3 jtI    EP 0171 251 B2 TABLE 1 (continued) 5      Compound
Nuclear magnetic resonance spectrum, No.                          6 value
(ppm), TMS as internal standard 



1     .1.21 (3H, tl, 1.10-1.80 (4H, m), 2.00 (6H, s). 2.07 (3H, a),
2.00-2A0 (4H, ml, 4.09 (2H, q), 4.47 (1H, tl, 6.89 t2H, ml, 7.12 (IH, ml 10
2      1.20(13H, tI), 1.10-1.80 (4H, ml, 1.95 3K, sl, 1.97 (3, s), 2.04
13H, s), 2.00-2.40 (4K, m), 4.09 (2H, q), 4.29 (1H, t), 7.24 (5K, ml 3
1.19 (3Ht. , 1.10-1.80 (4H, ml, 2.22 (3H, .1, 2.00-2.40 (41, mr, 4.07 (2H,
q, 4.65(1 H, th, 6.95 (2H, m), 7.13 I1H. ml, 7.70 (2H, ml, 8.01 (2K, m) 15
4      1.10-1.80(12H, m), 1.97 (6H, s), 2.04(3H, s), 2.00-2.40 W4, ml,
3.6413H, s, 4.29 (IH, t), 7.24 (5H, ml 5     1.18 (3H, t), 1.10-1.80 (4H,
m), 2.20 (3K, sI, 2.00-2.40 4(M. ml, 4.07 (2H, q), 4.48 (1H, t), 7.28 (51,
ml, 7.68 (2H, ml, 8.0512H, ml 20          6      1.2113H, tl, 1.10-1.80(4H,
m), 2.03 (3H, s, 2.00-2.30414H, m), 3.96 (OH, s), 4.08 (2K, q), 4.4511 H,
t), 6.81 (2H, m), 7.12 1IH, ml 7     1.21 (3H. t), 1.10-1.80 (4H, ml, 2.03
(3H, s), 2..-2.30 (4, m), 4.06 (OH, s), 4.0812H, q), 4.27 (1 H. t) 25
8      1.10-1.80 (12H, m), 2.02(3H, a), 2.00-2.40 (4K, ml, 3.6413H, s),
4.01 (6H, s), 4.27 1KH, t) 7.24(5H, m), 7.24 (5H, ml 9     1.10-1.80 (8H,
m), 1.97 (6H, sa, 2.00-2.4012H, ml, 2.04 (3K1, 2.31 (2H), 4.29 (1H),
7.24(5H), 10.9 (I1H) 30         10      1.10-1.60 (2H), 1.67 (2H), 1.97
(OHI, 2.0-2A (2Hl, 2.04 3K), 2.33(42H), 4.30 (1H), 7.24 5KH), 10.7 (iKH) 11
1.10-1.80 (12K, ml, 1.96 (6H, sl, 2.0413H, a), 2.00-2.40 4RH, ml, 4.29 11H.
tH, 7.2415H, ml 12     1.10-1.80 (4H, ml, 2.21 (31, s). 2.00-2.40 (414, m),
4.48 01H. t),7.24 (5H, m), 7.6412H, ml, 8,03(2UK ml 13     1.00-1.8014K,
m), 2.22 (3H, a, 2.00-2A0 (4H, ml, 4.65(1H, tl, 6.92 (2H, m), 7.15 (1H, ml,
7.67 (2H, ml, 8.07(2K, ml 14     1. 10-1.80 (8H, ml, 2.19 (3H, a),
2.00-2.4014H, ml, 4.48 (1H, t), 7.25515H, m), 7.65 (2H, ml, %,,*,/  443
~~8.02 (2K. ml 15     1.10-1.80 (12H, ml, 2.19(3H, sI, 2.00-2.40 (4, m),
4.48 11H, t), 7.25 (5H, ml, 7.65 2H, m), 8.03 (214, ml 16     1.30-1.90 (4,
ml, 2.02 (3K, s), 2.00-2.40 (4H, ml, 3.94 (BH, s1, 4.27 (1 H, t), 7.24 (5H,
ml 45         17      1. 10-1.80 (4, m), 2.04 (3H, .1, 2.00-2.40 (4H, ml,
3.97 (OH, '1, 4.45 0 H, tl, 6.85 (2H, ml, 7.12 (IK, ml 18     1 .10-1.80
(8H, mW, 2.02 (3K, ml, 2.00-2.40 (4H, ml, 3.94 (1H, s. 4.25 (1 H. t), 7.25
(5H, ml 50        119     1.10-2.00112H, ml, 2.01 (3H, 81, 2.00-2.40 (4K,
ml, 3.94 (6H, 'I, 4.26 (1H, tl, 7.24 (5H, ml 20     1.10-1.80 (4H, m), 2.21
(3H, a1, 2.00-2.40 41H, ml, 3.75(3H, s), 4.40 (1 H, t), 6.80 (2K, dl, 7.23
(2K, d), 7.63 (2K, m), 8.03 (2K, ml 21     1.10-1.80 (6H, ml, 1.83 (3K, s),
1.96 I3H, 1, 2.01 (3K, 61, 2.00-2.40 (4H, m), 5.06 (1H, t;, 7.20-7.80 (7,
m) This is the replacement sheet 24 Date: bG I't!9    EP 0171 251 B2 TABLE
1 (continued) 5       Compound                          Nuclear magnetic
resonance spectrum, No.                           5 value (ppm), TMS as
internal standard 22      1.10-1.80 4H, m), 1.90 I6H, s), 2.06 (3H, s),
2.00-42AO O4 , ml, 3.75 (3H, s) 4.20 (1H, t). 



6.78212H, d1, 7.1912H, dl 10           23      1.10-1.80 (OH, ml, 1.95 (6H,
8), 2.04 (3H, s), 2.00-2.40 (41, ml, 3.74(31, sI, 4.19 (1 H, t, 6.77 (2H,
d), 7.18 (2H, d) 24      1.10-1.80 (6H, ml, 1.97 (6H, sI, 2.06 (31, .),
2.00-2.40 (OH, ml, 2.84(414, ml, 4.23 (1 H. t), 7.07 (3H, ml 16          25
1.10-1.80 (MH, ml, 1.96(1ON, 8, 2.06 (3H, s, 2.00-2.40 (OH, ml, 2.8514H,
ml, 4.23 (1H, tl, 7.08 (3K, m) 26      1.10-1.80 46H, ml, 2.21 (3H, s),
2.00-2.40 (4H, m), 3.76 (3H, s), 4.39 (11, t), 6.7912H, d), 7.24(12H, dl,
7.5912H, ml, 8.06(2K, ml 20          27      1.10-1.80 (14, ml, 1.96 (3H,
s), 2.0D-2A0 (4H, ml, 5.26 (1 H. tl, 7.00-8.001 1 H, ml 28      1.10-1.80
61H, ml, 1.90-2.40 (414, ml, 2.20 31H, ), 2.83 (414, m), 4.41 l11H, th,
7.07 (3H, a), 7.66 (214, ml, 8.04 (2H, ml 29      1. 10-1.80 (1H, ml, 2.21
(314, ), 2.00-2.40(14H, m), 2.85 (4H, m), 4.43 (1 H. t 7.20 (31, ml, 25
7.65 (214, ml, 8.0 (214, ml 30      1.10-1.80 (4H, ml, 2.03M(3H, sW,
1.90-2.40 i4H, ml, 3.74 (3H, s), 3.95 (6H, s). 4.23 (1H,t), 6.78 (2H, dl,
7.18(2H, d) 31      1.t0-1.80 (6H, ml, 2.01 (31, s), 2.00-2.45 (4H, ml,
3.95 (6H, sl, 4.24 (IH, t), 7.241(5H, ml 32      1.10-1.80 81H, ml,
1.90-2.20 (4H, ml, 2.04 3M, s), 2.31 (2H, ml, 2.85 (414, ml. 3.99 (6H, ml,
4.22 (1H, t), 7.091(3, ml 33      1.10-1.80(1OH, m), 1.98 (6H, s, 2.05 (3H,
.1, 2.00-2.40 (41, m), 2.383(3H, s), 4.36 (1H, t, 6.40-6.65 (21, ml 35
34      1.10-1.80 (6H, ml, 2.21 (31H, s, 2.00-24 (4W, ml, 2.38 (3H, 1, 4.54
(lH, 11, 6.54 (1H, ml, 6.67 (lH, m), 7.64(2H, ml, 8.04 (2H. ml 35      1.96
(611, 2.06 (311, 2.38(2H14 2.52 (211, 4.35 (1H), 7.26 (51), 8.10 (11H 36
1.30-1.80 (214, ml, 1.97 (6H, a), 2.07313, s), 2.00-2.40 (4W, ml, 4.30 (1H,
tl, 7.25 (5H, m) 37      2.21 (31,.a), 2.30-2.70 (4H-, ml, 4.47 (I H, tl,
7.21 M5H ml, 7.57 (214, ml, 7.91 (21-1, ml 38      1.20-1.8012H, ml, 2.20
(31, sl, 2.00-2.401(4H, ml, 4.49 (1H, tl, 7.27514H, ml, 7.64(214, ml, 8.02
(214, ml 45          39      2.04 (31, s), 2.10-2.80414, ml, 4.0616H, s),
4.33 (1H, 1, 7.25 (5K, ml 40      1.30-1.80(2H, ml, 2.0331H, s), 2.20-2.50
(41, ml, 3.95 (1H, sI, 4.28 1H1 t), 7.24 (5K, ml 41      1.21'(31, tI, 1.96
(61, a), 2.06 (31-1, s,2.00-2.50 (41, ml, 4.08-(214, q, 4.34(1H. t, 7.26
(514_, ml 50 42      1.16(313, t), 2.18 (3H, s), 2.00-2.60 (414, m),
4.04(212, q), 4.50 11H, tl, 7.25 (51, m), 7.65 (2H, ml, 7.98 (21-, ml c5 25
This is the replacement sheet Date; 0o311q.3    EP 0171 251 92 TABLE 1
(continued) 5      Compound                          Nuclear magnetic
resonance spectrum, No.                           8 value (ppm), TMS as
Internal standard 43      1.10-1.80 sOH, a), 2.00(38, s, 2.20 3H, sh, 4.01
(2H, m), 4.49 (1H, t1, 7.281(5, m), 7.66(2H, m), 8.03 (2H, m) 10
44      1.10-1.80 68H, sl, 2.00 (3H, s), 2.20 (38, .1, 3.7513H, s), 4.01
(2H, ml, 4.49 (H, t), 6.80 (2H, dl, 7.23(2H, d), 7.66 (2H, in), 8.03 (2H,
m) 



45      1.10-1.70 (8H, m), 1.9-2A (3H), 1.97 (68H, 2.05 (3H1, 3.66 (2H),
4.29 l1H), 7.24 (5H) 46      1.4-1.6(2H), 1.61 (1H), 1.95 (8H), 2.0-2A
(281, 2.03 (3H), 3.63 (2H1, 4.33 (1H), 7.24 (5H) 15 47      1.1-1.7 (6H),
1.54 (11, 1.97 (6HI, 2.0-2.4 (21), 2.04 (3H), 3.58 (21, 4.30 1( H1, 7.23
58H) 48      1.1-1.8( 12H), 1.72 11HI, 1.96 (OH), 2.0-2.4 (2H1), 2.04 13Hi,
3.58 (2H), 4.29 ( HI, 7.24 (5-) 49     0.85 (3H), 1.1-1.5 (OH), 1.96 611).
2.0-2A (211), 2.04 3K), 4.29 I H), 7.24 (1H) 20 50      1.1-1.8 (OH), 1.97
(6H)i 2.0-2A (21), 2.04(3K), 2.32 (2H), 4.29 (1H), 7.24(51), 8.50 (11H) 51
1.93 (38), 1.97 38), 2.07 (3H1, 2.82 (2H), 4.24(2H), 4.52 (1H), 6.92 (I.
H,7.13 (1H), 7.29 (5H), 7.50 (1H), 8.14 (1H), 12.2 (11) 25          52
1.4-1.812H), 1.97 (6H), 2.0-2.41(2), 2.05(3K), 2.38 (2H), 4.31 (1 H),
5.70N1 H, 7.24 (5K) 53      1.1-1.6 I6H), 1.17 (OH), 1.97 (1H), 2.0-2A
(2H), 2.04 (3H1,4.27 (1H), 7.23 (5HI 11.0(1K)H 54      1.1-1.7 (6H),
1.75(2H), 1.956 81H, 2.0-2A 42H), 2.04 3K), 3.84 (31), 3.94 (281, 4.30 18
H1, 6.84(281, 7.23 5M, 7.94 (28) 30 55     1.1-1.7 (68H, 1.77 (2H). 1.96
(6H), 2.0-2.4 (2H8, 2.04 (311), 3.99 (21), 4.30 (1 H), 6.89 (2K). 7.2415HI,
8.03(2H), 11.8 (1 H) 56     1.1-1.7 (8H), 1.65 (I HI, 2.0-2A (21), 2.01 (3H
, 3.59 (2H), 3.94 (6H), 4.27 (1 H8, 7.23(5H1 35         57      1.
1-1.6(6HI, 1.1716H), 2.G-2.4 (2H8, 2.01 (3H11 3.01 (6H1, 4.25( 1 H),
7.2315HI, 8.00 18 H) 58      1.1-1.8 68H), 1.97 6H), 2.0-2A (2H), 2.04 3H),
4.01 (28L 4.28 11 H), 4.60 (21), 7.24 (51) 59      1.1-1.8 (88H, 1.97 (68H,
2.0-2.41281, 2.04 (31, 4.01 (2-), 4.29 (11 H), 4.63(281, 7.23 (5H) 40
60      1.1-1.8 (68H, 1.97 (OH), 2.0-2.4(2H8, 2.04 (3), 2.76-(31),4.02 (21,
4.29 (1H), 4.66 (18H, 7.24 (58) 61      1.1-1.8 (OH), 1.97 6)H,.
2.0-2.4(2H), 2.04 (3812.76 (31),4.02 (21), 4.29 (18H,4.6018H), 7.23 (5H) 45
62      1.2-1.813H), 1.9-2.4(4), 1.97 (6H), 2.03(31), 4.16 (2H), 4.30(1 H),
5.35 (21), 7.23 (51) 63      1.1-1.9 (88H, 1.94 68H), 2.0-2.4 (21), 2.02
(311, 3.85 (2H), 4.28(1 H), 6.6-6.9 (281, 7.0-7.4 (7-), 7.4-7.7 (2I) 64
1.3-1.6(481), 1.84 1H). 1.9-2.5(1H), 1.96 (6H1,2.05 (3H), 4.21 (281, 4.33(
1HI, 7.25 (5H) 50 65      1.51 (281, 1.93 (1 H), 1.96 (68H, 2.0-2.4 (481,
2.0513H), 4.21 (281, 4.32 (1 H), 7.25 (5-) 66     1.2-1.7(481, 1.9-2.4
(5H1, 1.96(6W1, 2.04(31), 2.3612H), 3.61 (281, 4.31 11 H), 7.23(5H8 55 26
This is the replacement sheet Date:  1 l    EP 0171 251 B2 TABLE 1
(continued) Compound                         Nuclear magnetic resonance
spectrum, 5        No.                          6 value (ppm), TMS as
internal standard 67     1.1-1.7 (811), 1.85 (1 HI, 1.97 6)H, 2.0-2.4144H),
2.05 (3H), 4.21 (2H1,4.28 (iHI, 7.23(5H) 68     1.1-1.8 414), 2.01 (6H),
2.05 (3H), 2.0-2.4 (4H), 4A.6 (iH, 6.89 (2H), 7.12 (1H) 10        69
1.1-1.8 (4H), 1.96 6(H), 2.02 P3H), 2.0-2.4 41H), 4.27 (11H), 7.24 55H),
8.30 (1H1 70     1.1-1.8 (4H), 1.97 61H), 2.04143H), 2.0-2.4(411, 3.28
(3H), 4.28 (1 H), 7.24 (5H) 71     1.1-1.8 (4H), 1.96 (3H), 1.98 (3H), 2.03
13H), 2.00-2.40 (4H), 4.24 (1 H), 7.23 (511, 7.38 (5H1 15        72
1.1-1.8 8(H), 1.94 (OH). 2.03 (311), 2.0-2.4 (4H), 4.24 (1H), 7.21 (5H).
7.37 15H) 73     1.1-1.8 (14H), 1.96(1H), 2.04(31-), 2.0-2.4 (2H), 3.61
(2H1, 4.29 (11H, 7.24 (5H) 



74     1.1-1.80 6(H), 1.96 (OH), 2.05 (3H), 2.0-2.4 (21), 3.58 (211, 3.74
(3H), 4.21 (1 H), 6.77 (2H), 7.18 (214) 20 75     1.1-1.8(8H), 1.98 6(H),
2.04(31), 2.0-2.4(2H), 3.60(22H), 4.48 (1H), 6.88(2H), 7.12 (1H) 76
1.1-1.8(1(OH), 1.98 61H), 2.03 (31), 2.0-2.414H1, 2.84 (2H), 3.60( 2H, 4.23
(1 H), 7.08 3M) 77     1.1-1.8 (6H), 2.20 (314), 3.59 (2H), 4.50 (111, 7.28
(51), 7.65 (2H), 8.03 (2H) 25 78     1.1-1.8 (10H), 2.21 (311),
2.0-2.4212H), 3.59 (2H), 4.49 (1), 7.25 51H), 7.67 (21), 8.05 (12H) 79
1.1-1.8 146), 2.21 (3H), 2.0-2.2 (2H), 3.58 (2H), 3.76 (31), 4.45 (11H),
6.78 21), 7.24 (2H1, 7.63 (2H1, 8.01 (21) 30        80      1.1-1.75 (6H1,
2.03 (314), 2.0-2.3 (2H), 3.59 (2H), 3.97 (8H), 4A6 (IHI, 6.85 (2H1, 7.13
(11H) 81     1.1-1.8 61H), 2.02 (3H), 2.0-2.3 (2H), 3.60 (214), 3.95616H),
4.29(14H), 7.24 51H) 82     1.1-1.8 61H), 2.02(3H), 2.0-2.4 (2H), 3.59
(2H), 3.75 31H), 3.94 6(H), 4.21 (1 H4, 6.78 (214), 7.18(2(H) 35 83
1.1-1.8 (10C), 2.03 (31-1,2.0-2.314H), 2.85 4W4, 3.60 (211, 3.95 (OH), 4.23
(IH), 7.10 (3H) 84     1.1-1.8 (14H), 2.02 (3H),2.G-2.3
(2H),3.60(21-1,3.95(61H4,4.27 (1IH,7.23 51H) 40 Example 21 (Compound No.
90) Toluene (15 ml) was added to 0.76 g (5.0 mmole) of
2,5,6-trimethylhydroquinone and 1.28 g (5.0 mmole) of
7-(4-chlorophenyl)-7-hydroxyheptanoic acid, and the mixture was warmed at
60C and stirred. 0.19 ml (5.0 45   x 0.3 mmole) of boron trifluoride ethyl
etherate was added to the mixture, followed by stirring at 600C for 15
hours. After the conclusion of the reaction, a large amount of the toluene
was distilled off, and the residue was dissolved in tetrahydrofuran (20
ml). An aqueous solution (1 0 ml) offerric chloride (2.7 g, 10.0 mmole was
added to the solution, followed by stirring at room temperature for 20
minutes. The tetrahydrofuran was distilled off, and ethyl acetate was added
to the residue to extract the reaction product The organic layer was
separated 50   out, washed with aqueous sodium chloride solution and dried
(magnesium sulfate). The ethyl acetate solution was chomatographed on a
short silica gel (10 g) column, and elution was performed with ethyl
acetate. The fractions containing the object compound were collected and
concentrated under reduced pressure, and the residue was recrystallized
from ethyl acetatelisopropyl ether to give 1.52 g (78%) of
7-(4-chlorophenyl)-7- (3,5,6-trimethyl-1,4-benzoqulnon-2-yl)heptanoic acid.
55 27                This is the replacement sheet Date:- 03fl/    EP 0 171
251 B2 Table 1 (continued) 51 Pre-    -
Melting pared                                                    point Cam
t  1    2    4          ~~~~5         Moalecular Physi pound         R    R
R           R        n    formula   Physi- No.   cedure
pro 10
prOP- Exairn                                                   erttes 85
2t 1 CE E                  C02 Et        5 C26x28P4      oil 86  17.21
CI-CHI-              COgH          5  C24R2404     138 20 



87    21   Me   Me      F#       CO2 I         5 C2;2'24   141- 142 25
121- 88    21  MoO Moo                C02 1         5               1422 30
89 2 2 1  -     C1H                        5C0   132- 30    89 3  21  leCR
-C1S-              C021          5 C24K23FI4    1 33 142- 90    21    e Me
me  jc-'/j%   C02            5  C2g2SC4   1 43 355 ,9~~~~4 ~~141- 91    21
MeC  Moo Cl-//j-\\   C021            S   2H5C          4 40   --
- -CR-CR-                                            147- 92    21
C     l('j, C -FN    C02 R   5 C24U323C104t  149 45 93    21   m.   Me
Me-(ij/ -   O2             5  c32         138- C02 H    C23%8P       1 39
134- 9 4    21   MeO  Moo  e          -C02S El             C23928d3S    135
This is the replacement sheet 28               Date: 031 s    EP 0171 251
B2 Table l (continued) Pre-
melting 5            pared-
point Corn-  bythe   1    2        4                          mlcar(OC)
ponprot  RR R4              R5                     n    formula Physi- No.
cedure.                          ertl    cal Proy- erties 135- 95    21
me   M.e A-         eO   C2a         5  92513204      13T 15 96    21   MeO
leO  i-Pr//-\   CO2E             5  C U5I3 36   85-87 20      97   21   me
Me   lo          h  C02H           5               1r 2 3- -   -  -  -
1.0                    Ca~~~~Hsc~~e  124 26 30 35 v    40 45 50 55 This is
the replacement sheet 29                Date; 0o311143   



EP 0 171 251 B2 TABLE 1 (continued) 5     Compound
Nuclear magnetic resonance spectrum, No.                           o value
(ppm1, TMS as Internal standard 85     1.1-1.8 (OH), 1.21 (3H), 2.0-2A
.(41), 2.20 (3H), 4.08 (2H), 4A9 (IH), 7.0-7.4(516), 7.5-7.8 (212), 7.9-8.2
(21-) 10         Be      1.1-1.8 (OH), 2.0-2.3 (2H), 2.1913H), 2.30
(2H),4.47 (114) 5.50 0 H), 7.0-7.4(51-), 7.5-7.8 (214), 7.9-8.2 (2H) 87
1.1-1.8 (OH), 1.9-2.3 (21H), 1.95 (3H), 1.97 (3H), 2.04 (3H), 2.31 (2H1,
4.21 1 H), 6.9-7.3 K.'         ________  (11H), 6.91 (2H), 7.2212H) 1t
88      1.1-1.8 (OH), 1.9-2.3 12HV, 2.03 3OH), 2.31 (2H), 3.93 (3H), 3.94
13H), 4.20 (1H), 6.9-7.3 (lH), 6.92 (21), 7.22 (2H) 89      1.1-1.8 (OH),
2.0-2.3 (21), 2.21 (3H), 2.30 (2H), 4.21 (1 H), 6.9-7.4 (1 H), 6.94 (21),
7.28 (2H), 7.5-7.8 (2H), 7.9-8.2 (2H) 20        90       1.1-1.8 (6H),
1.-2.3 (2H), 1.95 (3H), 1.97 314), 2.04 (3H), 2.31 (2H), 4.21 (1 H),
7.0-7.3 (11H), 7.20 (4H) 91      1.1-1.8 (OH), 1.9-2.3 (2H), 2.02 (31),
2.31 (2H), 3.93(313), 3.94(31), 4.19 (1 H), 6.9-7.2 (1 H), 7.20(14AN) 25
92      1.1-1.8(1OH), 2.0-2.3(214), 2.20 (31), 2.30 (21), 4.39 (1H),
7.0-7.3(11H), 7.24(14-), 7.5-7.8 (214), 7.9-82 (2H) 93     1.1-1.8 (614),
1.9-2.3 (2H), 1.96 61H), 2.04 (31-, 2.27 (31), 2.30 12H), 4.22 (11H),
6.9-7.2 (1H), 7.02 (21), 7.16 (2H) 30        94      1.1-1.8 (6H), 1.9-2.3
(214), 2.01 (31H), 2.27 (31) 2.31 12H), 3.94 (OH), 4.21 (1H), 6.9-7.2
(11)H, 7.02 (21), 7.16( 2H) 95      1.1-1.8 (OH), 1.20 61H), 1.9-2.3 (2H1,
1.96 (OH), 2.04 (31), 2.30 12H), 2.84 (11), 4.23 (11), 7.0-7.2 (11H),
7.12414H) 3s       g9       1.1-1.8 61H), 1.20 614), 1.9-2.3 (2H), 2.02
I3H), 2.31 (214), 2.84 1 H), 3.93 (1H), 4.22 11 H), 7.0-7.3 (1 H), 7.1214H)
97      1.1-1.8 61H), 1.96 61H), 2.05 (31), 2.00-2.45 (41H), 3.83 (OH. s),
4.18 (1H), 6.77 13H) 40 Example 22 (compound No. 98) Trimethylhydroquinone
(1.5 g, 10 mmole) and 5-(1-hydroxyethyl)-2-thienylacetic acid (2.5 g, 8.5
mmole) were added to 50 ml of toluene, and D-camphorsulfonic acid (0.2 g)
was added to the mixture, followed by heat- 45  ing at 500C for 6 hours
with stirring. After cooling, the reaction solution weas concentrated under
reduced pres- sure, and the residue was dissolved in THF. An aqueous
solution of ferric chloride was added to the solution, followed by stirring
at room temperature for 10 minutes. The reaction solution was extracted
with Isopropyl ether, and the organic layer was washed with water, dried
and evaporated under reduced pressure. The crude product was purified by
silica gel column chromatography using IPE:hexane (1:1) to give
ethyl-5-[1-(3,5,6-. 50  trimethyl-,
4-benzoquinon-2-yi)ethyli-2-thienylacetate (2.4 g, 72%). Hydrolysis of this
compound with 6N hy- drochloric acid in THF yielded
5-[1-(3,5,6-trimethyl-1,4-benzoqulnon-2-yl)ethyl]-2-thienylacetic acid (2.1
g, 90%). 8 6.69(2H, m), 4.61(1 H, m), 3.73(2H, s), 1.98(9H, a), 1.61(31H,
d, 7Hz). Example 23 (Compound No. 99) 55 To 100 ml of toluene were added
2.2 g (2 mmole) of trimethylhydroquinone and 3 g (1.5 mmole) of ethyl 4-(1
-hydroxyethyl)phenylacetate, and after 0.2 g of D-camphor-sulfonic acid was
added, the reaction solution was stirred for 18 hours with heating at 600C,
cooled and evaporated under reduced pressure. The residue 30
This is the replacement sheet Dates :31IH? 



2.. ..     EP 0 171 251 B2 was dissolved in THF, and an aqueous solution of
ferric chloridewas added to the solution to carryoutoxidation. Isopropyl
ether (IPE) was added to the reaction solution, and the mixed solution was
washed with water, dried and then evaporated under reduced pressure. The
crude product was purified by silica gel column chroma- tography using
solution: IPE to give ethyl 4-[1-(3,5,6-trimethyl-1,4-benzoquinon-2-yi
)ethylphenylacetate. Hy- 5   drolysis of this compound with ON hydrochloric
acid in THF yielded 4-[1-(3,5,6-trimethyI -1,4-benzoquinon-2-
yi)ethyi]phenylacetic acid (1 g, yield of 31 % ). This compound was
recrystallized from IPE, m.p. 142-1430C. 8 8.70(1H, COOH), 7.19(4H, s),
4.52(1 H, m), 3.58(2H, s), 1.98(9H, s), 1.57(2H, d, 7Hz). Example 24
(Compound No. 100) to To 80 ml of toluene were added 2.2 g
trimethylhydroquinone (1.5 g, 10 mmole) and 4,4-dimethoxy-benzo- hydrol
(2.4 g, 10 mmole), and D-camphor-sulfonic acid (0.1 g) was added to the
mixture, followed by heating at 600C for 6 hours with stirring. After
cooling, the reaction solution was concentrated under reduced pressure. The
residue was dissolved in THF, and an aqueous solution of ferric chloride
was added to the solution, followed 15 by stirring at room temperature for
10 minutes. The reaction solution was extracted with isopropyl ether, and
the organic layer was washed with water, dried and then evaporated under
reduced pressure. The crude prod- uct was purified by silica gel column
chromatography using IPE: hexane (1:2) to give bis(4-methoxyphenyl)-
3,5,6-trimethyl-1,4-benzoqulnonylmethane (2.9 g, 81 %). 8 7.04(4H, d, 8Hz),
6.77(4H, d, 8Hz), 5.83(IH, 8), 3.76(6H, a), 1.98(6H, s), 1.82(3H, s). 20
Example 25 (Compound No. 101) OH                      0 25
1                 m He N HeHRee Me                      Meal7     , OH0 30
O we me 35     To 100 ml of toluene were added trimethylhydroquinone (44 g,
4 mmole) and benzal chloride (2.3 g, 1.4 mmole), and after the addition of
boron trifluoride diethyl etherate (0.5 ml), the reaction solution was
heated at 500C for 18 hours under stirring cooled and evaporated under
reduced pressure. The residue was dissolved in THF, and an aqueous solution
of ferric chloride was added to the solution, followed by stirring at room
tem- perature for 10 minutes. isopropyl ether (IPE) was added to the
reaction solution, and the organic layer was i   40  washed with water,
dried and evaporated under reduced pressure. The crude product was purified
by silica gel column chromatography using IPE to give
phenyl-bis-3,5,6-trimethyl-1,4-benzoquinonylmethane (4 g, yield of 74%). 8
7.17(5H, m), 3.71(1 H, s), 2.00(12H, s), 1.78(6H, s). Example 26 (compound
No. 102) 45 A cooled solution of ceric ammonium nitrate (1.37 g, 25 mrnole)
In 50% aqueous acetonitrile (20ml) was added dropwlse to a solution of
7-(1,4-dimethoxy,3,5,6-trimethyiphenyi)octanolc acid (2 g, 6.2 mmole) In
30% aquepus acetonitrile (20 ml) under Ice-cooling. The reaction solution
was stirred as such for 20 minutes, and extracted with IPE. The organic
layer was washed with water, dried and concentrated under reduced pressure,
50  and the resulting crude product was purified by silica gel column
chromatography using IPE to give 7-(3,5,6-
trimethyl-1,4-benzoquinon-2-yl)octanoic acid (1.6 g, 72%). 2.92(1 H, m),
2.30(3H, t, 6Hz), 2.02(3H, 5), 1.99(6H, s), 1.59(6H, m), 1.21(3H, d, 7Hz). 



Example 27 (Compound No. 119) 55 1,2-Dichloroethane (15 ml) was added to
0.76 g (5.0 mmole) of trimethylhydroquinone and 1A5 g (5.0 mmole) of
7-(3-trifluoromethylphenyl)-7-hydroxyheptanoiC acid, and the mixture was
warmed to 800C under stirring and admixed with 0.19 ml (5.0 x 0.3 mmole) of
boron trifluoride ethyl etherate, followed by stirring at 31
This is the replacement sheet Date: 63 ftfl1    EP 0 171 251 B2 800C for 2
hours. After the reaction solution was cooled by standing at room
temperature, the solvent was dis- tilled off, and the residue was dissolved
in tetrahydrofuran (15 ml). A solution of 2.7 g (10.0 mmole) of ferric
chloride in water (10 ml) was added to the solution, followed by stirring
at room temperature for 20 minutes. The tetrahydrofuran was distilled off,
and ethyl acetate was added to the residue to carry out extraction. The 6
organic layer was separated out, washed with aqueous sodium chloride
solution, dried (magnesium sulfate) and evaporated, and the residue was
chromatographed on a silica gel column chromatography, followed by elution
with isopropyl ether. The fractions containing the object compound were
collected and concentrated un- der reduced pressure, and the residue was
recrystallized from Isopropyl ether-hexane to give 0.50 g (24%) of
7-(3-trifluoromethylphenyl)-7-(3,5,6-trimethyl-1,4-benzoquinon
-2-yl)heptanolc acid. 10 Example 28 (Compound No. 126) 1,2-Dichloroethane
(15 ml) was added to 0.76 g (5.0 mmole) of trimethylhydroqulnone and 1.51 g
(5.0 mmole) of methyl 7-hydroxy-7-[4-(1-imidazolyl)phenyljheptanoate,
followed by warming at 800C and stirring. 15  1.42 ml (5.0 x 2.3 mmole) of
boron trifluoride ethyl etherate was added dropwise to the mixture,
followed by stirring aat 800C for 2 hours. Then, methanol (15 ml) was added
to the reaction solution, followed by further stirring at 80C for 2 hours.
After cooling by standing at room temperature, the solvent was distilied
off, and the residue was dissolved In tetrahydrofuran (20 ml). A solution
of 2.7 g (10.0 mmole) of ferric chloride In water (10 ml) was added to the
solution, followed by stirring at room temperature for 20 minutes. The
tetrahydrofuran 20  was distilled off, and chloroform was added to the
residue to conduct extraction. The organic layer was sepa- J. *      rated
out, washed with aqueous sodium hydrogencarbonate solution added, then
washed with aqueous sodium chloride solution, dried (magnesium sulfate) and
evaporated. The residue was chromatographed on a silica gel column, and
elution was effected with ethyl acetate. The fractions containing the
object compound were collected, and the solvent was distilled off under
reduced pressure to give 1.70 g (78%) of methyl 7-[4-(1-iml- 25
dazolyl)phenyl]-7-(3,5,6-trimethyl-1,4-benzoqulnon -2-yl)heptanoate.
Example 29 (Compund No. 127) In acetic acid (17 ml) was dissolved 1.70 g
(3.92 mmole) of methyl 7-[4-(1-lmidazolyl)phenyl]-7-(3,5,6-tri- 30  methyl
-1,4-benzoquinon-2-yl)heptanoate, and concentrated hydrochloric acid (7.8
ml) was added to the sol- ution, followed by stirring at 1 000C for 1 hour.
The solvent was distilled off, and acetone was added to the re- sidue,
followed by concentration under reduced pressure. The crystals, which
separated out, were collected by filtration and recrystallized from
ethanol/ethyl ether to give 1.30 g (73%) of 7-[4-(1-imidazolyl)phenyi]-7-
(3,5,6-trimethyl-1,4-benzoquinon-2-yl)heptanolc acid-hydrochloride. 35
Example 30 (Compound No. 133) In acetic acid (35 ml) was dissolved 3.50 g
(8.06 mmoles) of methyl 6-[4-(1-Imidazolyl)benzyQ-6-(3,5,6- trimethyl
-1,4-benzoquinon-2-yl)hexanoate, and concentrated hydrochloric acid (16.1
ml) was added to the sol- >   40  ution, followed by stirring at 1000C for
1 hour. The solvent was distilled off, and acetone was added to the re-
sidue, followed by concentration under reduced pressure. The residue was
chromatographed on a silica gel column, and elution was performed with
chloroform/methanol (6:1). The fractions containing the object com- 



pound were collected and concentrated under reduced pressure, and the
residue was crystallized to give 2.94 g (87%) of
6-[4-(1-lmldazolyl)benzyl]-6-(3,5,6-trimethyl-1
,4-benzoquinon-2-yl)hexonoic acid. 45 50 56 This is the replacement sheet
32 Date; 01/Ufeqa    EP 0 171 251 B2 Table 1 (continued) Melting pared
point by the  It     2         4                  oluar       (.C) Compound
pro-    1    R          R         R5  n  fomular   Physical No.   cedure
fProp- 10             by 0 3ties C24 H3o 04      . (3 82 .50 ) 1 03    2
Me   Me           47s)-    C02H 7 C,75.36;   2 15
fH, 7 .91    1 ZTC C24 330 06   R eP. 1 04  2   MOO  KOO
~~(41 4.50) T- 104     2   tleO  It.O                  CO2  7 c,69 .54;
r3.- 20                            :                               7.30
75C 105     2    Me   Me                    co2H 5                 I14-.C
285H,  7 .34                                                            ip.
40                                                       C 6130  2   lleO
M1O  0 Cz   5    0 .3 ) 47'C , C 6.78    ___._p II                  C aa R
1O3 LIN  p 4 1 07  2   Me   Me                     Cap a    ( 32.44)  1135
H ,   6 . 7   _ _ _ _ C22 128 O6   m' p 108     2   MeO  MlO
C02 H 5 (40*.43) O21 Date; t34;l 31 _ _ _ _ _ _ _ _ _ _   B, 6 .2 3 _ _ _ _
me        ~C23 112804      P. p 10 9    2   Me   Me
CO2B H   (368.47)  156- 45
c.74  97;   151rC _ _ _ _ _ _ _ _ _ _   n,   7 .6 6 me             C23 %S
a. P. i10      2   MOO  MOO                   Co~a  5 (400.47)  ioo-. 50
~~~~~~~~~~c,68.98;   102'C ______         __________              ~~ ~ ~~H,
7 .05 _ _ _ _ 55 This is the replacement sheet 33        ~~Dato; 1311: 



EP 0171 251 B2 Table l(continued) 5             Pro-    _m_ Iualting pared
point by the  2         ~4         5      molecular    VC) Compound pro-
R     R         R          R5  a  forula    Physical o No.   cedure
prop- 10             by
erties Examp  __.r________m C23E2805    m. p. 112    2   me   Me
C02B 5   3   1)   102- 15        1
0 4I'C -    -_-               -    -CI251,    m. p. C 1
(3.88.89) 31 2    2   Me   Me       F           CO2P  5 C  7i.388 _   6S
m. pC CH25#C1I4 m. p. 20                                                  6
:-4~~l  (2089 84 113    2   Moo  MeO   C1               CO2H 5 c420.789) 8;
- 25                                                      H,6 5.89
86" C2,1%3>O4  m-. p. co30    114    2          Me  YMoe             CO2  4
(358.41*    88'c 31402   M                             C021       TOh 3r;
8i tc -D--t-- ;   04  .. P. 115    2   Me   Me    C               Co2z 4 C,
ST 2          93- H. 6.18         5 C20H2J4    3*P- 116    2   me   me
M.e   -. C02H 4 c,4.5   109'- H, T739        IC Cz5B2604    U. p. liT  2
Me-~~~~f~~~--          (390.48)  135-~ 45  IIT    2     CHMCH-M-
CO,2H 5 c TS 90;   13TIC It, 6.T0 C=H25Br 0 4 M- P. 118    2   Me   Me
Br        ~     CO2H 5                 148- 2K, 5.82      IO 55 34
Date: o0f1ifcis    .    EP 0171 251 B2 Table 1 (continued) 5 Pre-
malting pared                                                  point 



by the  1      2         4S                Molecular   (IC) Compound pro-
Ri     R          R         R5  A   ormula    Physical No.   cedure
Prop- 10             by
erties - -                                   Ex C231125%04   S p 1  1 9
27   Me   Ile       3C        co2a       5  422.44)    1 05C 15           _
5. 97 1 20   28   Me   Me                    C21e 2 C392.46)    oil 20
H, 6.16; _____                      ________f N, T.14 -       -     -
___________     -    -  ei~22% W  1 ..   p. 121    29    Me   Me
~~~&co~~i  2 (414.89)   185- 25      t 21   29   lme   ItomeD _@>_ C02H
2 (g41c 63 6S9            18 rc 25
K.~~~~~~~~N  I  5.59; _________         N,   6 .T5 C24021204 1 22   28    m
me      No,             S  3 (406.48)    oil K>           __ _    -     -
-    _ _ _ _ _ _ _         N     ;6.89 )Z4 b~3 p. 123   29   Me    Me
02       (34292)   1 7' T 35
11, 5.64;    119.0C _____             _________                N, 6.53
C25#21204 1 24   28    me   Me                   C02y  4 (420 51) N, 6.66
___ C24AIN204   . P 125   30   Me   Me                     COO    4
t406.48)   163-S H_   6.45; -   -   -                    -    N~~~~~i,
6.89   _ _ _ C2643ON2Q4 (434.54).       i 126   28   me s            Lem
.{..ck1L. 5 C Toil _ _ _ _ _     __________              N~~i ,   6 .45 _ _
_ _ 85 This is the replacement sheet 35 Datea     EP 0 171 251 B2 5
Table l(continued) Pre-
melting pared                                                      point
Corn-  by the                                                      (IC) pou
proy    R1    R2           R4         R5  n    molecular   Physical 10
No.   cedure                                          fomula       prop- by
arties 



Exam C25sH2iaska    m. p. 15  12?    29    Me   IL.~~ COH 5(456.9ST)    1
14- 1 27    29   H1e  lleM   NL  e          C02EI  5 Nc  65.T; 13c LK-0 -
It.0 6.40;       116 -   -   -   -   _ _ _ _ _ _ _ _   -   5,~6.13_
_  _ _                          ~~~~~~~C242i69204 128    28    me   lle
WOO  2 C, T0, 92;         oil t, 6.45; -  _- -                    -       N
P. 6.89 C23H41a204      . p. 25     1129    30   me   me   "J' ,I-CI cog
2 H.616    1I9OC 25                                           K~~~~~~~~~~,
6.16;    (dec. __________K .    T .14 _    _
~~~~~~~~~~C2>lfzSK04 1=,               ~~~(420.51) 30      t 330   28   me
Il 11-            /e-o#.  3 c,71E  41            oi1 _______ ___         14
6 .66   _  _ _  _ C2492X024    M. p. 35      131    30    me   me
C02        ( 3    0. .6: 9  13 2C 3E. 5 .45;        IT ___________
14K ,    .6. 89 _                             _  ~~~~~~~~~C9- f oN20 ' 132
28    me   Ile          CCOO    4 C. t:87                    oil 40
N, 6.96; __________         N s,    6.45   _ _  _ 1C25*8NZ04 45     1 333
30   me   Ke    1=r              0I  4 C8, 166             102-C 45
-              H~~~~~~~~~, 6.71; K , 5.66 C27ft2N2O4 1 34    28    Me   Me
5  (4485 56 )      oil 50
ElH  7.19; -   -    -                                   N._______  -
14,6.25 55 This is the replacement sheet 36                 Date: D| iIIq3
EP 0 171 251 B2 Table 1(continued) -5             -a -    -
-   - 5lting Pre-                                                  point
pared Co2n-    y the        2          4      C          molecur   t0c)
30~~~~~ 1 34   ECE                :*    CO 5   C  o : / 61a  1yS-ca pound
pro-          K R       R R                 formula    Physca NOc.
cedure                                                 rp 



10           by a4ties C2H301204 45  35 42      _ m1e   M{e      tO
OH 5  C25E30  1 800 15
lit 6.96;    123. -   -   -   -   _ _ _ _ _ _ _ _ _ _   r*N .   6    .45
_ _ _ 136      1   me   me         ri1    COON 5  C24 30 04  1 33- 110- 50
13T      I   Me   Me                   coo  5  C23B928 04  111- 25 -CR-CE-
k.                            16'2- 1 38     I     C auCH1        'YM.
COON15  C29H28O4   183 me_____h    ie             t r l e    t    e 139
1  ~CHrnCH-          '400D COOK 5  C2612800 119 35    14 0     1   moo moo
coo  5  C241'300e   86 401t5.  oxe~~~~~5 141      1   mo.0 MOO
coos 5  CmuzaO6s    56- 142      1   MeO MOO                   COON 5
0~  900 45                                             - 143      1   moo
moo                   COON 5  C7.328 07 103- 0
~~~~~~104 Oxe 50 55                                      ~~~~~~~~~~~~~~This
is the replacement sheet 37              Date; 01Jtqq3    EP 0 171 251 B2
TABLE 1 (continued) 5 Compound                         Nuclear magnetic
resonance spectrum, No.                           a value (ppm), TMS as
internal standard 103     1.1-1.B (lOH), 1.9-2.312H), 1.9716H1), 2.0413H\,
2.32 (21I, 4.29 (11H), 7.0-7.4 (1H), 7.23 (51HI 10 104     1.1-1.8 110H),
1.9-2.3 (2H1), 2.01 (3H), 2.32 42H), 3.94 16H), 4.27 11H), 7.0-7.4 11H),
7.23 (5H) 105     1.1-1.8 61H), 1.9-2.3 (214), 1.94 6(H), 2.0313H), 2.31
(2H), 3.68(3H1), 4.43 (11), 6.7-7.6 i5H) 15           106      1.1-1.8
46HI, 1.9-2.3 (N), 1.97 (3H), 2.31 (2H1, 3.69 (314. 3.93 (6O). 4.45 (1HJ,
6.7-7.6 (6H) 107     1.1-1.8(614), 1 .9-2.3 (214), 1.96 (3H), 1.97 (31-),
2.04(3H4), 2.31(214), 4.268(1 H), 6.7-7.4 (5H) 108     1.1-1.8 (OH),
1.9-2.3 2Q3, 2.01 (3H), 2.31 (214), 3.95 (1H). 4.24(11H), 6.7-7.4 (51H) 20
109      1.1-1.8 461), 1.9-2.3 2MI, 1.88 (3H), 1.98 61H), 2.10 (31), 2.31
(2HI, 4.37 (11 H, 7.0-7.6 20               44~~~~~14H), 7.86 (11) 110
1.1-1.8(6IO), 1.8413H), 1.9-2.3 (2H), 2.10 (3H), 2.32 (12H), 3.96(6H), 4.39
11H), 7.0-7.6 (414), 8.67 (1H) 28            111     1.1-1.8 (OH). 1.9-2.3
(21), 1.97 (6H), 2.03 (3H), 2.31 (214), 3.76 (3H), 4.26 11H1, 6.6-7,3 (5H
112     1.1-1.8 (tHI, 1.9-2.3 (2H), 1.96(31I, 1.97 (31), 2.04 (314), 2.31
(214, 4.23 1(), &6.00 (IN), 



7.1-7.3414H) 113     1.1-1.8 61H), 1.9-2.3 (2H), 2.03 14N), 2.31 (2H). 3.96
(OH), 4.21 (114), 6.57 (114), 7.1-7.3 (41 30            114      1.1-1.8
(411, 1.9-2.3 (2H), 1.95 (3), 1.96(3H4, 2.0413H). 2.32 (2H), 4.21
(1H1434.0-4.7 (11H), 6.91 (2H), 7.22 (21) 115     1.1-1.8 (414), 1.9-2.3
(2H4, 1.9513HI. 1.96 (314, 2.04 (3HI, 2.32 12H), 4.21 (11 H), 4.0-4.7 (11H,
7.2014H) 35            116      1.1-1.8 14H), 1.9-2.3212H), 1.96146H), 2.04
314), 2.27 (314), 2.32 (214), 4.23 (11), 7.0-7.3 (11 H, 7.04 (21), 7.15
(2H) 117     1.1-1.8 (6H), 2.0-2.3 (21-. 2.20(3H1, 2.27 (31), 2.30(1WI.
4.42 (HJ), 7.0-7.3 11H), 7.05 (2WI, 7.21 (2H3, 7.5-7.8142H), 7.9--8.2 (2H1)
118     1.1-1.8 (63, 1.9-2.3 M21I, 1.95(13H), 1.97 (314), 2.04 (31), 2.31
(214), 4.18 (I14, 7.0-7.5 40                    {(1Hi, 7.12 (2H), 7.37 (2H)
119     1.1-1.8(16H), 1.9-2.3 (214), 1.95(313), 1.99(314), 2.05(3H14 2.32
(2H, 4.30(11HI, 7.3-7.6515H) 120     1.96 (3H1), 1.99 (14), 2.12(13H1
2.1-2.814H). 3.64 (313 4.35 (11), 7.16(11H), 7.23(111Hl, 7.27 M2I4, 7.42
(2H1,7.80 (11H) 48 *      1.87(313), 1.9431M), 2.0813HI,2 .1-2.5(14H),
4.33(11H), 5.0-7.8(21), 7A8 (213, 7.72 21H), 121     7.8511HI, 8.22 (IH),
9.70 (4H) 122     1.5-1.8 12H), 1.96(143, 1.99(314), 2.12 (311,2.1-2.4(21),
2.37(211, 3.66 (314, 4.31 11H), 7.16(11 H, 7.23 (1I), 7.28 (2HI 7.42 (2H1,
7.81 (11 H 80                     1.3-1.7 (21), 1.89 (3H), 1.93(31-).
2.0-2.3 (212, 2.06(314), 2.25 12H, 3.3-5.612H14,4.32 123     (11H,
7.5042M), 7.73(12H3, 7.84 (11H3, .22 (H14 ,9.73 (1H) 85 This is the
replacement sheet 38               Date       31    EP 0171 251 B2 TABLE 1
(continued) 6 Compound                           Nuclear magnetic resonance
spectrum. No.                            6 value (ppm), TMS as Intemal
standard 124      1.2-1.9 (414), 1.96 (3H, 2.00 (31), 2.0-2.3 (2H1, 2.11
(3H), 2.31 12H,. 3.63 (311, 4.28 (1 H), 7.17 (1H),7.23 (IH). 7.28 (2H1
,7.41 (21H), 7.81 (1 H) 10 1.0-1.7 (411, 1.92 (6H1, 2.03 (3H1, 1.9-2.3
(4H), 2.7-3.8 11H), 4.27 11(H, 7.06 (1H), 7.37 125     (2H), 7.51 (2H).
7.62 1(), 8.14(1IH 126      1.2-1.9 61H), 1.96 (3HM, 2.00 (3H, 2.0-2.3
(2H), 2.10 (3H), 2.25 (212H) 3.64 O3H), 4.28 (iHI, 7.17 (1 Hi, 7.23 11H),
7.28 (2H), 7.41 (2H), 7.81 (11 H) 15           *        1.-1.7 ION), 1.88
(3-), 1.93 3K), 1.9-2.3 (411) 2.05 (3H), 4.30 1K , 6.0-7.8 (211, 7.49 127
12H1, 7.72 (211, 7.87 (IH), 8.23 (1H), 9.70 (11H4 128      1.94 3MI,
1.96(13H), 2.07 (3H), 2.0-2.7 (411, 3.62 (3H1, 4.31 (114, 5.06 (21), 6.87
(1I), 7.02 111), 7.06 U2K, 7.29 (2H), 7.50 114) 20                    1.88
(3K), 1.92 31H), 2.02 (314, 2.0-2.5 (5N), 3.0-4.1(1Hl, 4.24 (iHI, 5.132H),
6.86(11H), 129      7.08 11H), 7.1312H), 7.25 (2H), 7.67 (11H 130
1.4-1.8 (2H), 1.95(3K). 1.97313H), 2.0-2.3(2H), 2.06 (31), 2.34(211, 3.63
3W), 4.26 1KH), 5.06 (21), 6.88 10H), 7.05212H), 7.06 11H), 7.28 (2H), 7.50
(11H) 25                    1.2-1.6(21-), 1.89614H, 1.98 31H4, 1.9-2.2
(2H), 2.21 (21), 4.23 41H), 5.13 2OH, 6.7-7.4 



131      (1 HI, 6.91 1(IH, 7.1321-1, 7.16 (1H), 7.25 (211), 7.77 1( H) 132
1.2-1.9 (4H), 1.9413H1, 1.96 (311, 2.05 (311. 2.0-2.3 (21), 2.28 (2H),
3.62(3H1, 4.24 11H), 5.05 (214), 6.88 (1HI, 7.04 (21), 7.05 114), 7.27
(21), 7.50 (1H) 30*                  1.0-1.7 (4H), 1.87 3ON), 1.89 (311,
1.98(3H1, 1.9-2.2 (211, 2.16 (211,4.23 (1IH; 5.23 (2H1, 133      7.19 1(IH,
7.25 (4H), 7.39 (1H),8.38 1H), 9.20 11H) 134      1.1-1.8 (6H1, 1.95 (31),
1.97 314), 2.04143H1, 2.0-2.3 (214), 2.28 (21), 3.63 (3H), 4.23 (1Hi, 5.05
(2H1, 6.87 1IH), 7.04 (211, 7.05 (1 H), 7.26 (2H1, 7.50 011H 35
1.0-1.7 (611), 1 834H), 1.90 314), 1.99143H), 19-2.2 12H1, 2.14 (2H),4.22
1IH), 4.4-6.0 135      (1 H), 5.21 12H), 7.11 (1 H), 7.23 (41), 7.32 14H),
8.19 14H) 136      1.30(81H, ml, 1.96 61H,sa, 2.04(314,.), 2.19 (6H,s),
2.26212H, m),4.20 (114,1), 6.99 313, m) 137      1.40 (8H, ml, 1.99 (614,
a), 2.02 (31, s, 2.28(31-,4), 2.29(212, ml, 4.26 (11H, t, 7.08 (14, m) 40
138      1.40(14H, m), 2.19 (91, a), 2.28(212, m), 4.40 114, tJ, 7.05(43K,
ml, 7.70(214, ml, 8.06 (214, ml 139      1.36 81H, ml, 2.22(313, ), 3.83
16H, s), 4.39 1( H, t, 7.83 31, ml, 759 (2K, m), 8.03 (21, m) 140      1.38
81H, m), 2.04 (31, ), 2.30 (2H, m),3.83 (9H, si,4.16 (1H, t), 6.76 (3H, m)
45          141      1.40 8OH, m), 2.0213H, m), 2.30 (2H, ml, 2.36
OH1,.1,3.95(OH, aS, 4.31 (14,1 t, 6.58 (2H, m) 142      1.40 81H, m), 2.04
31, s), 2.25 41H, m), 2.85 41H, ml, 3.96 (6H, sl, 4.22(11 H, t, 7.07313, m)
143      1.40 81H, ml, 2.01 (3H, ), 2.26 (2H, m), 3.74 O3H, s), 3.93 6(H,
a), 4.19 1IH, t0, 6.78212H, m), 7.18 (21, m) 50 d, DMSO 55 Example 31 By a
similar manner to Example 8, methyl 7-(3,5,6-trimethyl-1
,4-benzoquinon-2-yI)-7-phenyl heptanoate This is the replacement sheet
Date: O3/flIqz    EP 0 171 251 B2 (oil) was obtained by esterifying
Compound No. 50 with methanol. NMR spectrum 8: 1.1-1.8 (8H), 1.9-2.3(2H),
1.97(6H), 2.04(3H), 2,28(2H), 3.83 (3H), 4.29(1H), 7.25(5H) Example 32 5 By
a similar manner to Example 8, methyl
7-(3,5,6-trimethyl-1,4-benzoquinon-2-yl)-7-(4-methylphe- nyi)heptanoate
(oil) was obtained by esterifying Compound No. 93 with methanol. NMR
spectrum 8: 1.1-1.8(6H), 1.9-2.4(4H), 1.96(6H), 2.04(3H), 2.27(3H),
3.63(3H), 4.23(1 H), 7.04(2H), 7.17(2H) 10 Example 33 Compound No. 50 (0.35
g, 1.0 mmole) was dissolved in ethyl acetate (7 ml), and 5% Pd-C (35 mg)
was added to the solution. The mixture was subjected to catalytic reduction
at room temperature for 2 hours. The 15  catalyst was filtered out and the
solvent was distilled off. The residue was subjected to recrystallization
from ethyl acetate-Lsopropyl ether to give 2.0 g of
7-(3,5,6-trimethyl-1,4-hydrobenzoquinon-2-yl)-7-phenylheptanoic acid.
Melting point: 169-1720C. Example 34 20 By a similarmannerto Example 33,
7-(3,5,6-trimethyl-1,4-hydrobenzoquinon-2-yl)-7-(4-fluorophenyl) hep-
tanoic acid was obtained from Compound No. 87. Melting point 167-1690C.
Example 35 



25 By a similar manner to Example 33,
7-(3,5,6-trimethyl-1,4-hydrobenzoquinon-2-yl)-7-(4-methylphenyl) heptanoic
acid was obtained from Compound No. 93. Melting point 172-1760C. Example 36
30 Compound No. 50 (7.08 g, 20 mmole) was dissolved in ethyl acetate (142
ml), and L-(-)-a-phenylethyla- mine (2.57 ml, 20 mmole) was added dropwlse
to the solution at room temperature over 5-minutes. The mixture was
vigorously stirred for one hour. The resulting crystals were collected by
filtration and suspended in ethyl acetate (100 ml). To the suspension was
added I N-hydrochloric acid (30 ml), and the mixture was stirred for 35  15
minutes. The ethyl acetate layer was separated, washed with aqueous sodium
chloride solution and dried (magnesium sulfate). The solvent was distilled
off to give dextrorotatory rich compound. The compound obtained above was
repeated by the above procedure four times to give optically active
compound of dextrorotatory form, [a]22 = +23.60 (C= 1, chloroform). The
compound thus obtained was subjected to recrystallization from ethanol (6.8
ml), the resulting precip- >'%,.   40  itates were filtered out and the
solvent was distilled off. The resultant was subjected to crystallization
from iso- propyl ether to give
(+)-7-(3,5,6-trimethyl-1,4-benzoquinon-2-yl)-7-phenylheptanolc acid (1.10
g) yield: 16% [ctN  = +24.4 (C=1, chloroform), Melting point: 79-820C. By a
similar manner to the above procedure,
(-)-7-(3,5,6-brimethyl-1,4-benzoquinon-2-yl)-7-phenylhepta- noic acid (1.20
g) was obtained from Compound No.50 (7.08 g) by using
D-(+)-a-phenylethylamine. Yield: 17%, 5  [q'22 = -24.40 (C= 1, chloroform),
Melting point: 79-820C. 50 55 This is the replacement sheet Date: 0l| 40
EP 0171 251 B2 Example 37 (Pharmaceutical Composition). A)   Capsule (1)
Compound No.93                             50 mg (2)  Cellulose  fine
powder                    30 mg (3)  Lactose
37 mg 10                        (4)  Magnesium  stearate
3 mg Total      120 mg All the materials were mixed and filled into a
gelatin capsule. 15 B) Soft Capsule (1)  Compound No.22
50 mg X0                       (2)  Corn  Starch oil
100 mg Total      150 mg A mixed solution of (1) and (2) was prepared and
filled Into a soft capsule by a conventional manner. 25 C) Tablet (1)
Compound  No.50                            50 mg 30
(2)  Lactose                                    34 mg (3)  Corn  starch
10.6 mg 



(4)  Corn  starch  (gelatinized)                5 mg (5) Maganesium
stearate                         0.4 mg 35                       (6)
Calcium carboxymethyl cellulose                                 20 mg Total
120 mg v   40       All the materials were mixed and compressed by a
tabletting machine to prepare a tablet in accordance with a conventional
manner. Experimental Example 1 45   5-Lipoxygenase inhibitory activity 107
RBL-1 cells (rat basophilic leukemia cells) were suspended in 0.5 ml of MCM
(mast cell medium), and test solutions (made up of 0.5 ml of MCM, 50 p&g of
arachidonic acid, 10 Itg of A-23187 (calcium lonophore, Eli Ully; and 1 pM,
0.1 pM, 0.01 IM and 0.001 pM as thefinal concentration of the quinone
compound, respectively) prepared previously were added respectively to the
suspension, followed by reaction at 370C for 20 minutes. so   After the
conclusion of the reaction, 4 ml of ethanol and 1,4-dimethoxy-2-methyl
-3-(3-methoxypropyl)naph- thalene as the Internal reference drug were added
to the reaction solution, and the mixture was shaken thor- oughly and
allowed to stand at room temperature for 10 minutes. Then, It was
centrifuged (2000 r.p.m.) for 10 minutes, and the supernatant fluid was
separated and concentrated to dryness under reduced pressure. 0.5
Milliliter and 60% aqueous methanol was added to the concentrate, and 100
t1 of the resulting solution was 5s  taken and subjected to
high-performance liquid chromatography to determine the amount of 5-HETE
(5-hy- droxyeicosatetraenoic acid). Determination of 5-HETE was made
through measurement of an absorption at 237 nm with a UV absorption
monitor. The S-HETE production Inhibitory effect (IE) was expressed by (1 -
bla) x 100. 41                This is the replacement sheet Date:  b6l411"
EP 0 171 251 B2 Wherrein a is peak height or peak area corrected by the
peak for the internal reference when the quinone compound is not contained;
b is a peak height or peak area corrected by the peak for the internal
reference when the quinone compound is contained. 5   Experiemental results
The experiment results as shown in Table 2 indicate that the quinone
compounds have potent 5-HETE pro- duction inhibitory activity. 10
Table  2:   5-HETE production  inhibiting  effect Chmp'da 5-HETE production
_                     5-HETE production Comp d. inhibiting  effect
omp d. inhibiting  effect 60      ______                10No.  ) IC50, 1,
10-8M) 1                 8                   17                  20 3
6                   18                  20 5                  3
23                    1.0 20._. _. 6                  2.8                35
44 7                14                   36                  32 9
3.2                39                 130 25          10
3.4                45                    2.8 11                  3.4
46                   73 13                  8                  50
2.8 14                 20                  56                    6.2 



15                  5                  87                   10 16
3.2                93                    9 Note: 35      *;  The  5-HETE
production  inhibiting  effect   (IC50)  is expressed in terms of
concentration (10-8M) of drug at which the peak height or peak area for
5-HETE in the  high-performance  liquid  chromatogram  is  inhibited >.-
Z40         by  50 4. Experimental Example 2 Action on the
immunoglobulin-G, mediated bronchoconstriction reaction in guinea pigs. 45
In accordance with the method of Orange and Moore (Orange, R. P. and Moore
E. G., J. Immunol., 116, 392-397, 1976), female and male Hartley guinea
pigs weighing about 350 g were sensitized by intraperitoneal application of
an emulsion (1 ml) composed of egg albumin (1 mg) and Freund's complete
adjuvant (produced by Wako Pure-Chemical Industries, Ltd. of Japan). 3
Weeks after the sensitization, a serum antibody level In the sensitized
gulneau pigs was measured by means of the 3-hours passive cutaneous
anaphylaxis (PCA) re- so  action in guinea pigs. Guinea pigs, which showed
positive PCA with 1000 fold-diluted serum, were used as a sensitized
animal. The bronchoconstrictlon reaction resulting from the
antigen-antibody reaction was measured in accordance with the
Konzett-Rfssler method (Konzett, H. and Rfssler, R., Naunyn-Schmiedeberg's
s Arch. exp. Path. pharmak., 195, 71-74, 1940). The guinea pigs were fixed
on the dorsal position under anesthesia with a urethane (1.5 g/kg given
intraperitonealy). An incision was made through the tranches, which was
con- 55   nected to an artificial respirator (manufactured by Harvard Co.)
through an endotracheal tube, with a side tube of the endotracheal tube
being attached to a bronchoconstricting transducer (type 7020, manufactured
by Ugo- basile Co.). While an airvolume perventilatlonwas adjusted to 5 to
7 ml and an airventilation ratewas controlled at 70 times/min., with a load
pressure to the lung set at 10 cm H20, the overflown air volume was
recorded on 42               This is the replacement sheet Date: 03    EP 0
171 251 B2 Rectigraphy-8S (manufactured by Sanei Sokki Inc. of Japan)
through a transducer. After 1 mg/kg of gallamine triethiodide was given
intravenously to the animals, 1 mg/kg of antigen, egg albumin dissolved in
physiological saline, was applied Intravenously to induce
bronchoconstriction reaction. The bronchoconstriction reaction was recorded
for the period of time of 15 minutes. A drug was suspended In 5% gum arabic
solution, and given 5   orally 1 hour before the application of the
antigen. Percent Inhibition of the immunoglubuin G1 mediated bron-
choconstriction reaction in guinea pigs are shown below in Table 3.
Experimental Example 3 10  Acute toxicity test in mice (acute toxicity)
1000 Milligrams per kilogram of each set specimen was applied groups of 5
five-weeks old male mice pf ICR breed, and a number of dead animals
observed for the 7-days period was counted. Representative examples of the
above test results are also tabulated in Table 3. 15 20 25 30 35 40 45 50 



55 This is the replacement sheet 43                Date: o3ftt1q    EP 0
171 251 B2 Action on immunoglobulin-GI mediated bronchoconstriction
reaction in guinea Table 3    pigs and acute toxicity test in mice 5CNO.
S Inhibition           Number of    Acute animal.o      toxici~ty 9
71                   7        ___ 10                      800
7           _ 10              12                       78
8     _       _ 14                       78;                .8        _ 22
82X                 7           _ is              23
83_    7                      _ 25                       83*v'
8           _ 26                       85m                 6            _
27                       81*                 8            _ 20
28                       85M                 6            _ 29
810-                8 33                       75"                 8
0/5 25      _ _34 _                          78                  7        _
36                       80g*                8              0/5 38
73w                 8        _ 45                       oil
5 30             49                        84in                7        _
50                       765                 7              0/5 59
83                  6            _ 78                       89W
7 35 86                       80                  8             _ 87
84mw                8              0/5 88                       79
- 7             0/5 40                89                        66e
7             _ 90                       64'                 7
0/5 92                       920a                8              0/5 93
83                  7              0/5 45             94
84 N                 5             0/5 95                       63*
6              0/5 97                       86W                  7
0/5 50            137                       89gm                 7
0/5 Dose: 20 mg/kg (Oral administration) * statistical significancy *
P<0.05,   ** P<0.01 58 In the column of Acute toxicity, the numerator means
the number of dead animals and the denominator 



means the number of animals used In the test. This is the replacement sheet
Date: 031 10.4    EP 0171 251 B2 Experimental Example 4 Inhibitory action
on lipid peroxides production In rat brain homogenates] The male SD rat
brain tissue was used as 5% homogenate in phsophate-buffered solution.
After incubation 5   of the homogenate for 1 hour at 370C, the amount of
lipid peroxides produced was determined by the thiobar- bituric acid method
according to the description of Ohkawa et al. (Analytical Biochemistry,
95:551,1979). Test compounds were used as a solution of dimethylsulfoxide.
The inhibitory action on lipid peroxide pro- duction was expressed as a %
inhibition as compared with the amount of production in the vehicle group.
10 Results The results are shown in Table 4. Table  4  .  inhibitory
action on  lipid peroxide  production in rat brain homogenates Inhibition
at each concentration  VT) Compound 20          No.              107M
106M          105M          10-4 50         16.73.2    66.612.4   1000 25
a-tocopherol                           0       51.810.2   46.52.5 Number of
experiments,  n-4-6 30 Experimental Example 5 (Anti-edema action in an
experimental cerebral Infarction model of Mongolian gerbil] Male Mongolian
gerbils (8-10 weeks of age) were used. Under light ether anesthesia, the
right common carotid artery was ligated for 1 hour to Induce experimental
cerebral infarction, and then reperfused on remov- 35 ing the Ilgaure. One
hour after reperfusion, the animal was guillotined, the brain was excised,
and divided into the left and right brain hemispheres. The wet weight of
each hemisphere was determined, and then the dry weight was determined
after drying for 24 hours at 960C. The water content (%) of each hemisphere
was es- timated according to the following equation. Water content(%) =
(Net weight - Dryweighl) x 100 40
Wet weight In addition, neurological deficit symptoms were observed during
ligation-and-reperfusion periods. Test drugs were orally administered as a
gum arabic suspension 1 hour before the common carotid artery ligation
under an unanesthetized condition. 45 Results The results are shown in
Table 5. 50 55 This is the replacement sheet 45    EP 0171 251 B2 Table 5
Anti-edema action in an experimental cerebral infarction model of Mongolian
gerbils 



5                                    Water content  (
Incidence of Compound No.
appearance  of Normal  side         Infarct side    neurological (left)
(right)          symptoms 10         control             80.10.3
81.30.9                5/6 50               79.81.0              80.3tl.0
1/6 15           * P<0.05,  compared with  the normal  side  (paired-t
test) Experimental Example 6 20   Inhibitory action on induction of
convulsive seizure in an experimental cerebral infarction model of
spontane- ously hypertensive rats] Cerebral Ischernia was induced by
simultaneous ligation of bilateral common carotid arteries In male spon-
taneously hypertensive (SHR) rats (about 22 weeks of age) under light
pentobarbital anesthesia. Thereafter, over about 4 hours, the behaviour was
observed under conscious state. 25      Test drugs were orally administered
as a gum arabic suspension 1 hour before the ligation of bilateral com- mon
carotid arteries under an unanesthetized condition. Table  6    Inhibitory
action  on  induction of  ischemic 30                        convulsive
seizure  due  to bilateral common v>                             carotid
artery  ligation  in SHR rats) Time to appearance of 35         -
compound  No.    (mg/kg)            convulsive  seizure  (min) control
1515 40                   zo3 2047* 50 10                    220+9* *
P<0.05,  compared with  control Experimental Example 7 [Effect on
LTD4-induced brochoconstriction in guinea pigs] 50      Bronchoconstriction
In guinea pigs was measured by the method of Konzett-R6ssler
[Naunyn-Schmiede- berg's Arch. exp. Path. Pharmak., 195, 71-74 (1940)]. The
animals were anesthetized with urethane (1.5 glkg, intraperitoneally) and
the trachea was cannulated. The animals were artificially ventilated by
means of a res- pirator (Harvard apparatus rodent respirator) at a rate of
70 strokestmin and a constant volume of 5-7 ml. In- flation pressure was
kept constantly at 10 cm H20. Changes In overflow of air from a side-arm of
the cannula 55   were recorded on Rectigraph-8S via a bronchospasm
transducer for 15 min. LTD4 (10pIgkg) was given into the carotide vein
through an Indwelling cannula. Each specimen suspended in a 5% gum arabic
solution was also given through the same cannula I or 24 hrs before the
LTD4 administration. 46             This is the replacement sheet Date-,
EP 0 171 251 B2 Table 7       [Effect on LTD4-induced  bronchoconstriction
in guinea pigs) I Inhibition Compound    Dose No.          (mg/kg)
1 hr.               24 hrs. 10                        0.313
58  (7)a)  - 50          1.25                77   (7) 5
94   (7)            72   (10) 



0.313               39   (8)                _ 22          1.25
85   (8)                 _ 20                        5                   90
(8)            24   (10) 0.313               69   (9) 23          1.25
so   (8) 5                   68   (7)            49   (10) 0.313
80*  (0)                _ 30           87          1.25                 89
(10) _ 5                   93   (10)           79   (10) 0.313
73   (9) 93          1.25                83   (8) 5                   85
(9)           53   (10.) 40 Za)  Number of animals used. * P<0.05,  **
P<0.01,  compared with control groups Experimental Example 8 45 [Platelet
activating factor (PAF)-induced bronchoconstriction in guinea pigsl
Experimental procedure in this experiment was the same as that in
LTD4-induced bronchoconstriction shown in Experimental example 7. PAF In an
intravenous dose of,  pg/kg was used. Each specimen suspended In a 5% gum
arabic solution was given orally one hour before the PAF administration. 50
55 This is the replacement sheet 47             Date; v {k 4(    EP 0171
251 B2 Table  8  [Effect on PAP-induced  bronchoconstriction  in guinea
pigs) 5 Compound    Dose                  Nuber of               No1.
mg/kg              animals               Inhibition 10
~~~~~~~0.313             B8                66 50           1.25
8                 94 ts_ 5                                              8a
85 0.313                   8                 43 22           1.25
.                         92W 5                       8                 91
v.-'                            0.08                    8
75 23           0.313                   8                 71 1.25
B                 73 0.08                    8                 64 30
87            0.313                   8                 48. 1.25
8                 71 0.08                    8                 58 35
* 93           0.313                   8                 87 1.25
8                 70 



40             * P<0.05, *   P<0.01, compared  with  control groups
Experimental Example 9 45 [Ferric nitrilotriacetate (Fe3-NTA)-included
injury of rat kidney] Male Wistar rats of 4 weeks old weighing about 80 9
were used. Injury of kidney was induced by the method of Awal et al. [Amer.
J. Pathol., 95, 663-674 (1979)1. The mixture of ferric nitrate and NTAas a
ratio of 1:4 was Intraperitoneally given: iron of 5 mgtkg for 3 days
followed 10 mg/kg for 9 days. Twelve days later, the animals were killed.
Body weight gain, urinary volume, urinary protein and wet and dry weights
of kidney were meas- 50  ured. Drugs were suspended in a 5% gum arabic
solution and given orally once a day in a dose of 20 mg/kg. 55 This is the
replacement sheet Date: 04/1.3    EP 0171 251 B2 Table 9 (Inhibitory effect
on Fe 3-NTA- induced injury of rat kidney] 5 Urinary    Urinary    body
water . Nuber of  protein    volum        weight    content in mkpound
Dose   rts            mg/day      ml/day      gain       kidney NO.  nmg/kg
(S inhibi- (% Inhibi- g.           Ml. tion)      tion)         MY Inhibi-
10
tion) Normal               6            5.1         6.9      68.32.3
528.08.8 control      -       5           25.1         20        9.815.4
713.852.9 15          50-       20       6         7.5  (88)   8.4  (88)
39.37.4  562.724.3 (81) 93       20        5        23.1  (10)   13.6(47)
26.2*4.9  700.235.6 (7) 20 P<0.05,** P<0.01, compared with control groups
25   Experimental Example 10 [Effects on increased vascular permeability
and slow reacting substance of anaphylaxis (SRS-A) generation In rat
reversed passive Arthus pleurisy] The rat reversed passive Arthus pleurisy
was Induced by the method of Yamamoto et al. [Agents Actions, 30  5,
374-377 (1975). Rats were given 1 ml of saline containing 5 mg of egg
albumin intravenously followed by 0.2 ml of rabbit anti-agg albumin
antiserum injected into the pleural cavity. Just after that, 0.5 ml of
saline con- ;>      tained I % Evans blue was administered intravenously to
the rats. 30 minutes later, the animals were killed by bleeding, and the
pleural cavity was rinsed with 2 ml of saline. The concentrations of the
dye In the pleural exu- date and the peripheral blood were measured to
calculate the volume of serum infiltrated into the pleural cavity. 35  The
vascular permeability (dye concentration in pleural cavity/dye
concentration In peripheral blood) was ex- pressed as |1 seruml30 min. On
the other hand, the amount of SRS-A generated in the pleural cavity was de-
termined by the following procedures. 30 minutes after induction of the
pleurisy, the animals were killed by bleeding and the pleural cavity was
rinsed with 2 ml of saline. 9 milliliters of cold absolute ethanol were
imme- diately added to the rinsed solution. The mixture was allowed to
stand at 40C for 30 min. After the mixture was 40  centrifuged at 3000 rpm
for 10 min, te supernatant was concentrated by evaporation. The resulting
residue was dissolved in 0.5 ml of saline. SRS-A generated was bloassayed
using guinea pig ileum. 45 



50 55 This is the replacement sheet Date: o :/t, /?3    EP 0171 251 B2
Table 10-a [Effects on vascular permeability during early response of rat
reversed passive Arthus pleurisy] Compound                            4
Inhibition 50                             93 10       Dose (mg/rat) v.>
0.1                        21                             14 47
43 15 ** P<O.01,  compared with control  groups 2X      Table 10-b
(Effects  on  SRS-A  generation  in  rats pleural exudate  during  early
response  of rat reversed passive Arthus pleurisy] 25
mpound                            4  Inhibition 5o
93 Dose 30          (mg/rat) 0.1             O49
-6 l  1                        77**                            56* 36
T ** P'O.01  compared with control groups Experimental Example 11 )    40
[Superoxide (021) production in guinea pig peritoneal macrophages] Male
Hartley guinea pigs weighing 400-450 g were given Intraperitoneally 5 ml of
liquid paraffin. Four days layer, 15 ml of Hank's buffer were administered
into the peritoneal cavity for harvest of peritoneal cells. Mac- rophages
in the peritoneal cells were purified by the method of Wood, P. R. [J.
Immunol. Methods, 28, 117-124 45  (1979)]. The purity of macrophages was
more than 95%. The reaction mixture contained 75 jAI of macrophages (1 x
107 cellsIml), 5 pi of luminol, 10 Il of phorbol myristate acetate and 10
pi of drugs in a total volume of 100 pi. Oj- Product was assayed by
chemiluminescence. Drugs were dissolved in a 10% dimethyl sulfoxide. 50 55
This is the replacement sheet 50             Date: 031(1iq3    EP 0171 251
B2 Table  11  [Inhibitory effect on  02   production  in guinea 



pigs peritoneal macrophages] Compound               Concentration
* Inhibition No.                        (M) 10 93                      10
33   12 i 0"'4   ~91   3 15 i0-6                        16    6 50
10-5                        38   3 20 .. 10-4                        88 +
2 dl-a-                       10-5                          3  + 2 25
tocophenol Number of experiments: 3 30 Experimental Example 12 [Slow
reacting substance of anaphylaxis (SRS-A) generation in rat peritoneal
cavity) Generation of SRS-A In rat peritoneal cavity was determined by the
method of Orange et al. [J. Immunol., 35   105, 1087-1095 (1970)]
Rat-anti-egg albumin antiserum was diluted twice with saline, and 2 ml of
it was Intra- peritoneally given to the rat. Two hours later, egg albumin 2
mg in 5 ml of Tyrode solution containing heparin (50 idlml) and gelatin
(0.1%) was intraperitoneally administered. Fifteen minutes after the
antigen challenge, the animals were killed by bleeding under ether
anesthesia and the solution given into the peritoneal cavity was harvested.
The solution was centrifuged at 900 g for 5 min. Two ml of the supernatent
was mixed with 7 v 40 ml of cold absolute ethanol and the mixture stood for
30 min at 40C. After centrifugation at 1,500 9 for 10 min, the supernatant
was evaporated. The residue was dissolved in I ml of saline. Amount of
SRS-Awas bloassayed using guinea pig fleum. Drug dissolved in a 1%
dimethylsulfoxide was Intraperitoneally given I min before the antigen
challenge. 45 50 55 This is the replacement sheet 51                Date.
03 /111V 3    EP 0 171 251 B2 Table 12 (Effects on the immunologically
stimulated generation of SRS-A in the rat peritoneal cavity) 5 Compounds
Dose    Number    SRS-A generation   Inhibiton No.         mg/kg   of rats
(LTD4 ng/rat)                    (%) 10     Control             _
6         26.5 3.9                  _ 50             1          6
7.5 t2.0                   72 15            ** P< 0.01,  compared with the
control groups Reference Example 1 Thionyl chloride (40 ml) was added to
monoethyl suberate (40 g, 0.2 mole), and the mixture was heated 20  at 400C
for 2 hours. After cooling, the excessive thionyl chloride was removed
under reduced pressure, and the resulting oily material was dissolved in
benzene (300 ml), followed by ice-cooling. Aluminum chloride (80 g, 0.6
mole) was added gradually to the mixture. The reaction solution was stirred
at room temperature for 2 



hours and poured into ice-water(500 ml), to which concentrated hydrochloric
acid (100 ml) was added, followed by stirring. The organic layer was
separated out, washed with water, dried and then concentrated. The
resulting 25  carboxyllc acid ethyl ester was dissolved In ethanol (200
ml), and the solution was cooled with ice. Sodium boron hydride (5 g) was
added portionwise to the solution and the reaction solution was stirred at
room temperature for 1 hour. After the excessive reagent was decomposed
with acetone, water (400 ml) was added, and the prod- uct was extracted
with Isopropyl ether. The organic layer was washed with water, dried and
concentrated under reduced pressure, and the residue was dissolved in a
solvent mixture of methanol (200 ml) and water (100 ml). 30  Sodium
hydroxyde (15 g) was added to the solution, followed by stirring at room
temperature. 2 hours later, the reaction solution was concentrated under
reduced pressure, and 2N hydrochloric acid was added to the residue to
adjust to pH 4.0, followed by extraction of the product with ethyl acetate.
The organic layer was wash- ed with water, dried and concentrated under
reduced pressure to give 8-hydroxy-8-phenyloctanoic acid (25 g). Its
typical physical properties and nuclear magnetic resonance spectrum data
are shown in Table 13. 35 Reference Example 2 8-Hydroxy-8-phenyloctanoic
acid (25 g) was dissolved in dichloromethane (100 ml), and acetic anhydride
(12 ml), pyridine (25 ml) and dimethylaminopyridine (0.1 g) were added to
the solution, followed by stirring at 40  room temperature for 3 hours. The
reaction solution was washed with water and then twice with 2N hydrochloric
acid, and the organic layer was washed with water, dried and concentrated
under reduced pressure to give 8-acetoxy-8-phenyloc- tanoic acid (21 g).
Its typical physical properties and nuclear magnetic resonance spectrum are
shown in Table 13. 45 Reference Example 3 A solution of ethyl
5-(4-methoxybenzoyl)pentanoate (50 g, 0.19 mole) in ethanol (500 ml) was
cooled with ice, and sodium boron hydride (10 g) was added gradually to the
solution. After the reaction was allowed to 50  proceed for 1 hour, water
(200 ml) and 2N hydrochloric acid (50 ml) were added to the reaction
solution, followed by concentration under reduced pressure. The resulting
residue was dissolved In ethyl acetate, and the organic layer was washed
with water, dried and concentrated under reduced pressure. Methanol (300
ml), water (100 ml) and sodium hydroxide (40 g) were added to the resulting
residue, followed by stirring for 2 hours, and the methanol was removed
under reduced pressure. The water layer was washed with isopropyl ether and
then 55 adjusted to pH 4.0 with hydrochloric acid, followed by extraction
with ethyl acetate. The organic layer was wash- ed with water, dried and
concentrated under reduced pressure, and the residue was chromatographed on
a silica gel column, followed by elutlon with Isopropyl ether-ethyl acetate
(1:1) to give firstly 6-ethoxy-6-(4- methoxyphenyl)hexanoic acid (21 g) and
then 6-hydroxy -6-(4-methoxyphenyl)hexanoic acid (20 g). 52 This is the
replacement sheet Date:s    EP 0 171 251 B2 Reference Example 4 Asolution
of 3-benzoylproplonic acid (35 g, 0.18 mole) in ethanol (200 ml) was cooled
with Ice, and sodium boron hydride (10 g, 0.26 mole) was added little by
little to the solution. After stirring for 2 hours, water (200 5   ml) and
2N hydrochloric acid (100 ml) were added. The reaction solution was
concentrated under reduced pres- sure, and the product was extracted with
ethyl acetate. The organic layer was washed with water, dried and
concentrated under reduced pressure, and the residue was dissolved in
toluene (300 ml), followed by addition of D-camphor-1 0-sulfonic acid (0.1
g) and heating under reflux for 1 hour. After cooling, the reaction
solution was washed with aqueous saturated sodium hydrogencarbonate
solution and water successively, and the or- 



1o  ganic layer was dried and concentrated under reduced pressure to give
4-phenyl-4-butenolide (30 g), as an oily substance. Nuclear magnetic
resonance spectrum: 6 2.00-2.80 (4H), 5.42 (IH), 7.32 (5H). ,j          By
following the same procedure, from 4-benzoylbutanoic acid, there was
prepared 5-phenyl-5-pentano- lide , as an oily substance. Nuclear magnetic
resonance spectrum: 1.30-2.20 (4H), 2.40-2.70 (2H), 5.40 (1 H), 7.30 (5H).
15 Reference Example 5 Magnesium (1.2 g, 0.05 mole) was added to
tetrahydrofuran (50 ml), and a solution of bromobenzene (8 g, 0.05 mole) in
tetrahydrofuran (20 ml) was added dropwise to the mixture under stirring.
After refluxing for I 20  hour and cooling at -700C, a solution of
8-valerolactone (6 g, 0.05 mole) in tetrahydrofuran (20 ml) was added
dropwise to the solution. The reaction solution was stirred at -600C for 30
minutes, and its temperature was allowed to rise up to room temperature
over the period of 1 hour. 2N hydrochloric acid and then ethyl acetate were
added to the reaction solution to extract the product. The organic layer
was washed with water, dried and concentrated under reduced pressure, and
the residue was chromatographed on a silica gel column, followed 25  by
elution with Isopropyl ether-ethyl acetate (1:1) to give
5-benzoyipentan-1-ol (5.5 g). This compound was dis- solved In ethanol (50
ml), and after ice-cooling, sodium boron hydride (1.0 g) was added to the
solution, followed by stirring for 1 hour. Water (50 ml) was added to the
reaction solution, and the ethanol was removed under reduced pressure. The
product was extracted with ethyl acetate, and the organic layer was washed
with water, dried and concentrated under reduced pressure. The residue was
dissolved in dichloromethane (50 ml), and 30  pyridine (20 ml) and acetic
anhydride (8 ml) were added to the solution, followed by allowing the
mixture to stand at room temperature for 18 hours. Ether (100 ml) was added
to the reaction solution, and the mixed sol- ution was washed with water,
2N hydrochloric acid and water successively. The ether layer was dried and
con- centrated under reduced pressure to give 1-phenyl-1,6-diacetoxyhexane
(6 g). Its typical physical properties and nuclear magnetic resonance
spectrum data are shown in Table 13. 35 Reference Example 8 A 24.1 ml (38.6
mmole) portion of n-butyllithium-hexane solution was added dropwise to 10.0
g (38.6 mmole) of 1-bromo-2,5-dimethoxy-3,4,6-trlmethylbenzene dissolved in
anhydrous tetrahydrofuran (100 ml), J   40  under an atmosphere of argon at
-400C over the period of 10 minutes, followed by stirring for another 20
min- utes. Then, 3.32 g (38.6 x 0.6 mmole) of cuprous bromide was added,
followed by stirring at - 40 to -200C for 1 hour. After addition of a
solution of 6.60 g (38.6 mmole) of benzyl bromide In tetrahydrofuran (15
ml), the cool- ing bath was removed, the reaction solution was stirred at
700C for 1 hour and cooled with Ice, followed by addition of 1 N
hydrochloric acid (50 ml) and stirring. The tetrahydrofuran was distilled
off under reduced pres- 45  sure, and Isopropyl ether was added to the
residue. The insoluble matter was filtered through a bed of Hyflo
Supercell, and the isopropyl ether layer was separated out, washed with
water and aqueous sodium chloride solution successively, dried (magnesium
sulfate) and evaporated. The residual solution was distilled under re-
duced pressure to give 8.62 9 (83%) of
1-benzyl-2,5-dimethoxy-3,4,6-trimethylbenzene, b.p. 140-1420C (0.3 torr)
and m.p. 70 to 71"C. 50      By following the same proceudre, there were
prepared i-(4-methoxybenzyl)-2,5-dimethoxy-3,4,6-trime- thylbenzene, m.p.
53-540C, and 1-benzyl-2-methyl-3,4,5,6-tetramethoxybenzene, bp 148-1509C
(0.3 torr). Reference Example 7 55      A 16.3 ml (26 mmole) portion of
n-butyillthium-hexane solution was added dropwise to 7.02 g (26.0 mmole) of
1-benzyl-2,5-dimethoxy-3,4,6-trimethylbenzene and 4.32 ml (26 x 1.1 mmole)
of 1,1,2,2-tetramethylethyle- nediamine dissolved In anhydrous
tetrahydrofuran (70 ml), under an atmosphere of argon at 500C over the per-
iod of 10 minutes, followed by stirring at 50 to 560C for 20 minutes. Then,
a solution of 5.80 g (26 mmole) of 53           This is the replacement
sheet Date: t4tit/qv   



EP 0 171 251 B2 3-bromopropanol-tetrahydropyranyI ether in tetrahydrofuran
(30 ml) was added dropwise to the mixed solution over the period of 10
minutes, followed by stirring at 500C for a further 10 minutes,
ice-cooling, a 10% aqueous phosphoric acid solution was added to make the
solution acid, and isopropyl ether was added to conduct ex- traction. The
organic layerwas separated out, washed with aqueous saturated sodium
chloride solution, dried 5   (magnesium sulfate) and evaporated. The
residue was dissolved In methanol (70 ml), and 0.25 g (26 x 1/20 mmole) of
p-toluenesulfonic acid was added to the solution, followed by stirring at
700C for 15 minutes. After cooling by standing at room temperature, an
aqueous sodium hydrogencarbonate solution was added for neu- tralization,
and the solvent was evaporated. Isopropyl ether and water were added to the
residue to effect ex- traction, and the isopropyl ether layer was washed
with aqueous sodium chloride solution, dried (magnesium io  sulfate) and
evaporated. The residual solution was chromatographed on a silica gel
column to effect purification (elution with Isopropyl ether) to thereby
give 7.00 g (82% ) of 4-(2,5-dimethoxy-3,4,6-trimethylphenyl)-4-phe-
nylbutanol. Its typical physical properties and nuclear magnetic resonance
spectrum data are shown in Table 14. 16  Reference Example 8 A 3.1 ml (5.0
mmole) portion of n-butyllithium-hexane solution was added dropwise to 1.35
g (5.0 mmole) of 1-benzyl-2,5-dimethoxy-3,4,6-trimethylbenzene and 0.83 ml
(5 x 1.1 mmole) of 1,1,2,2-tetramethylethyle- nedlamine dissolved In
anhydrous tetrahydrofuran (15 ml), under an atmosphere of argon at 500C
over the per- 20  lod of 5 minutes, followed by stirring at 50 to 550C for
25 minutes. Then, a solution of 0.83 g (5.0 mmole) of n- hexyl bromide in
tetrahydrofuran (5 ml) was added dropwise to the mixed solution over the
period of 5 minutes, followed by stirring at 500C for a further 10 minutes.
The reaction solution was cooled with ice and made acid by adding a 10%
aqueous phosphoric acid solution, and the product was extracted with
Isopropyl ether. The organic layer was separated out, washed with aqueous
sodium chloride solution, dried (magnesium sulfate) 25  and evaporated. The
residual solution was chromatographed on a silica gel column to effect
purif cation (elution with hexane/isopropyl ether) to thereby give 1.37 g
(77%) of 7-(2,5-dimethoxy-3,4,6-trimethylphenyl)-7-phe- nylheptane. Its
typical physical properties and nuclear magnetic. resonance spectrum data
are shown in Table 14. 30  Reference Example 9 A 9.4 ml (5.0 mmole) portion
of n-butylllthium-hexane solution was added dropwlse to 4.05 g (15 mmole)
of 1-benzyl-2,5-dimethoxy-3,4,6-trimethylbenzene and 2.49 ml (15 x 1.1
mmole) of 1,1,2,2-tetramethylethyle- nediamine dissolved In anhydrous
tetrahydrofuran (40 ml), under an atmosphere of argon at 500C over the per-
35  iod of 5 minutes, followed by stirring at 50 to 550C for 25 minutes.
Then, a solution of 0.98 g (5.0 mmole) of 6- bromohexanoic acid and 0.76 ml
(5.0 mmole) of 1,1,2,2,-tetramethylethylenediamine in tetrahydrofuran (10
ml) was added dropwise to the mixed solution over the period of 5 minutes,
followed by stirring at 500C for a further 10 minutes. The reaction
solution was cooled with Ice and made acid by adding a 10% aqueous
phosphoric acid solution, and the product was extracted with isopropyl
ether. The organic layer was separated out, washed 40 with aqueous
saturated sodium chloride solution and extracted with 0.5 N sodium
hydroxide (aqueous solution) (50 ml) added. The aqueous layer was separated
out, made acid by adding a 10% aqueous phosphoric acid solution, and
extracted with isopropyl ether added. The Isopropyl ether layer was
separated out, washed with aqueous sodium chloride solution, dried
(magnesium sulfate) and evaporated to give a crude product. On the other
hand, methanol (10 ml) was cooled to -10OC, and 1.08 ml (15 mmole) of
thionyl chloride was 45  added dropwise to it over the period of 10
minutes. 10 minutes later, a solution of the above crude product in
methanol (10 ml) was added dropwise to the mixed solution. 20 Minutes
later, the cooling bath was removed, and stirring was carried out at room
temperature for 30 minutes. The solvent was distilled off, and Isopropyl
ether and water were added to the residue to effect extraction. The
isopropyl ether layerwas washed with aqu- eous sodium chloride solution,
dried (magnesium sulfate) and evaporated. The residual solution was chroma-
50  tographed on a silica gel column to perform purification (elutlon with
Isopropyl ether/hexane) to thereby give 1.00 g of methyl
7-(2,5-dimethoxy-3,4,6-trlmethylphenyl)-7-phenylheptanoate. Its typical
properties and nude- 



ar magnetic resonance spectrum data are shown in Table 14. Reference
Example 10 55 A 3.1 ml (5.0 mmole) of n-butylllthlum * hexane solution was
added dropwise to 1.51 g (5.0 mmole) of 1- benzyl
-2,3,4,5-tetramethoxy-6-methylbenzene and 0.83 ml (5 x 1.1 mmole) of
i,1,2,2-tetramethylethylenedia- mine dissolved In anhydrous tetrahydrofuran
(15 ml), under an atmosphere of argon at -50C over the period of 54
This is the replacement sheet Date: 0    EP 0171 251 B2 5 minutes, followed
by stirring at -5 to OOC for 25 minutes. Then, a solution of 0.98 g (5.0
mmole) of 4- chlorobutanol-tetrahydropyranyl ether in tetrahydrofuran (5
ml) was added to the mixed solution over the period of 5 minutes, followed
by stirring for a further 15 minutes under Ice-cooling. Subsequently, the
cooling bath was removed, and stirring was effected at room temperature for
20 minutes. The reaction solution was cooled 5   with ice, and made acid by
adding 10% aqueous phosphoric acid solution, and the product was extracted
with isopropyl ether. The organic layer was separated out, washed with
aqueous sodium chloride solution, dried (magnesium sulfate). The solvent
was distilled off and the residue was dissolved in methanol (15 ml),
followed by addition of 48 mg (5 x 1/20 mmole) of p-toluenesulfonic acid
and stirring at 700C for 15 minutes. After cooling by standing at room
temperature, the mixed solution was neutralized by adding an aqueous sodium
hydrogen- 1o carbonate solution, and the solvent was distilled off.
Isopropyl ether and water were added to the residue to effect extraction.
The isopropyl ether layer was washed with aqueous sodium chloride solution,
dried (magne- sium sulfate) and evaporated). The residual solution was
chromatographed on a silica gel column to perform purification (elution
with isopropyl ether) to thereby give 1.29 g (69%) of
5-(2,3,4,5-tetramethoxy-6-methylphe- nyi)-5-phenylpentane -1-ol. Its
typical physical properties and nuclear magnetic resonance spectrum data
are 15 shown in Table 14. Reference Example 11 A solution of 1.37 g (10 x
1.2 mmole) of methanesulfonyl chloride in dichloromethane (10 ml) was added
20  dropwlse to 3.28 g (10.0 mmole) of
4-(2,5-dimethoxy-3,4,6-trimethylphenyl)-4-phenylbutan-1-oI and 2.10 ml (10
x 1.5 mmole) of triethylamine dissolved in dichloromethane (30 ml) at -50C
over the period of 30 minutes, and the reaction was continued for 20
minutes under stirring, with Ice cooling. The reaction was stopped by
adding cold water to the reaction solution, and the dichloromethane layer
was separated out, washed with cold dilute hydrochloric acid and aqueous
sodium chloride solution successively, dried (magnesium sulfate) and 25
evaporated. The residue was dissolved in acetone (50 ml), and 4.5 g (10 x 3
mmole) of sodium Iodide was added to the solution, followed by stirring at
500C for 2 hours. The acetone was distilled off, and isopropyl ether and
waterwere added to the residue to extract the product. The isopropyl
etherlayerwas separated out, washed with aqueous sodium chloride solution,
and evaporated, and the residual solution was chromatographed on a silica
gel column to perform purification (elution with hexanefisopropyl ether) to
thereby give 4.07 g (93%) of 30
1-lodo-4-(2,5-dimethoxy-3,4,e-trimethyiphenyi)-4-phenylbutane. Its typical
physical properties and nuclear magnetic resonance spectrum data are shown
in Table 14. Reference Example 12 35     To a solution of 4.19 g (5.0
mmole) of 1-iodo-4-(2,5-dimethoxy-n,4,Strimethylphenyl)-4-phenylbutane In
dimethylsulfoxide (30 ml) was added 0.74 g (5 x 3 mmole) of sodium cyanide,
and the mixture was stirred at 500C for 2 hours. The reaction solution was
cooled with ice, and isopropyl ether and water were added to it, followed
by stirring. The Isopropyl ether layer was separated out, washed with
aqueous sodium chloride solu- tion, dried (magnesium sulfate) and
evaporated. The residual solution was chromatographed on a silica gel 40
column to perform purification (elution with isopropyl ether/hexane) to
thereby give 1.65 g (98%) of 5-(2,5-di-
methoxy-3,4,6-trimethylphenyl)-5-phenylvaleronitrile. Its typical physical
properties and nuclear magnetic res- 



onance spectrum data are shown in Table 14. Reference Example 13 45 In
ethanol (10 ml) was dissolved 1.01 g (3.0 mmole) of
5-(2,5-dimethoxy-3,4,6-trlmethylphenyl)-5-phenyl- valero -nitrile, and 3N
sodium hydroxide (10 ml) was added to the solution, followed by stirring at
90CC overnight (15 hours). After cooling by standing at room temperature,
the ethanol was distilled off under reduced pressure, and isopropyl ether
was added to the residue. The mixture was made add by adding a 10% aqueous
phosphoric 50 acid solution, followed by extraction. The organic layer was
washed with aqueous sodium chloride solution, dried (magnesium sulfate) and
evaporated, and the object compound was crystallized to give 1.06 g (99%)
of 5-(2,5-dlmethoxy-3,4,6-trlmethylphenyl)-5-phenylvaleric acid, m.p.
142-1430C. Its typical physical properties and nuclear magnetic resonance
spectrum are shown in Table 14. 55 Reference Example 14 A 2.40 g (4.0 x 6
mmole) quantity of thoroughly dried chromium trioxide was carefully added
11fle by little to anhydrous pyridine at 15 to 200C under stirring, and an
orange to yellow mush-like solution was prepared. 55              This is
the replacement sheet Date: 0/3'i/q3    EP 0 171 251 B2 Asolution of 1.42 g
(4.0 mmole) of 6-(2,5-dimethoxy-3,4,8-trlmethyl-phenyl)-6-phenylhexan-1 -ol
in pyridine (10 ml) was added to the solution, followed by stirring at room
temperature overnight (16 hours). The reaction sol- ution was poured into
ice-cold water, and the product was extracted with dichloromethane. The
dichlorome- thane layer was separated out, and evaporated. isopropyl ether
and IN hydrochloric acid were added to the 5   residue to effect
extraction, and the Isopropyl ether layer was separated out, washed with
aqueous sodium chloride solution and then admixed with 0.5N NaOH (50 ml) to
allow the product to pass into the aqueous phase. The aqueous phase was
separated out and made acid by adding a 10% aqueous phosphoric acid
solution, and the carboxylic acid was extracted with Isopropyl ether. The
isopropyl ether layerwas separated out, washed with aqueous sodium chloride
solution, dried (magnesium sulfate) and evaporated. The residue was chroma-
1o tographed on a silica gel column to perform purification (elution with
isopropyl ether) to thereby give 1.07 g (72%) of
6-(2,5-dimethoxy-3,4,6-trimethylphenyl)-6-phenylhexanoic acid. Its typical
physical properties and nuclear magnetic resonance spectrum data are shown
In Table 14. Reference Example 15 15 In methanol (20 ml) was dissolved 1.99
g (5.0 mmole) of 7-(2,5-dimethoxy-3,4,6-trimethylphenyl)-7-phe-
nylheptanoic acid, and 1 N sodium hydroxide (10 ml) was added to the
solution, followed by stirring at 500C for 2 hours. After cooling by
standing at room temperature, the methanol was distilled off under reduced
pressure, and the residue was made acid by adding at 10% aqueous phosphoric
acid solution, followed by extraction of 20  the product with Isopropyl
ether. The isopropyl ether layer was separated out, washed with aqueous
sodium chloride solution, dried (magnesium sulfate) and evaporated to give
1.92 g (100%) of 7-(2,5-dlmethoxy-3,4,6- trlmethylphenyl)-7-phenylheptanoic
acid. Its typical physical properties and nuclear magnetic resonance spec-
trum data are shown In Table 14. 25 Reference Example 16 A solution of 2.24
g (12.8 x 1.25 mmole) of propargyl alcohol tetrahydropyranyl ether In
tetrahydrofuran (15 ml) was added dropwlse to a suspension of 0.87 g (12.8
x 1.25 x 1.4 mmole) of sodium amide In anhydrous tetrahydrofuran (10 ml)
under an atmosphere of argon at room temperature over the period of 5
minutes. There- 30  after, the reaction temperature was raised up to 500C,
followed by stirring for 1 hour. Subsequently, the tem- perature was
lowered to -5CC, whereby hexamethylphosphoroamide (6 ml) was added and a
solution of 5.80 g (12.8 mmole) of
1-iodo-4-(2,5-dimethoxy-3,4,6-trimethylphenyl)-4-phenylbutane in
tetrahydrofuran (23 ml) 



was added dropwise to the reaction solution over the period of 10 minutes.
After stirring was continued for a further 30 mintues udner stirring with
Ice-cooling, the cooling bath was removed, and stirring was effected at 35
room temperature for 30 minutes. The reaction solution was cooled with ice,
and the reaction was suspended by adding aqueous saturated ammonium
chloride solution, followed by extraction of the product with isopropyl
ether added. The organic layer was separated out, washed with aqueous
saturated sodium chloride solution, dried (magnesium sulfate) and
evaporated. The residue was dissolved In methanol (15 ml), followed by
addition of 0.12 g (12.8 x 1/20 mmole) of p- 40  toluenesulfonic acid and
stirring at 700C the solution was neutralized by adding an aqueous sodium
hydrogen- carbonate solution, and the solvent was distilled off. Isopropyl
ether and water added to the residue to effect aqueous sodium chloride
solution, dried (magnesium sulfate) and evaporated. The residual solution
was chromatographed on a silica gel column to perform purification (elution
with iso- propyl ether/hexane) to thereby give 4.31 g (92%) of
7-(2,5-dimethoxy-3,4,6-trimethylphenyl)-7-phenyl-2 -hep- 45 tyn-1-ol. Its
typical physical properties and nuclear magnetic resonance spectrum data
are shown in Table 14. Reference Example 17 5% Palladium-carbon (0.2 g) was
added to a solution of 1.970 g (5.0 mmole) of 9-(2,5-dImethoxy-3,4,6- 50
trimethylphenyl)-9-phenyl-3-nonyn-1-ol in ethanol (20 ml), and catalytic
reduction was conducted at room tem- perature for 2 hours. The catalyst was
filtered out, and the ethanol was distilled off under reduced pressure. The
residue was chromatographed on a silica gel column to perform purification
(elutlon with Isopropyl ether) to thereby give 1.97 g (99%) of
9-(2,5-dimethoxy-3,4,6-trimethylphenyl)-9-phenylnonanol. Its typical
physical properties and nuclear magnetic resonance spectrum data are shown
in Table 14. 55 Reference Example 18 A 0.42 g (10 x 1.05 mmole) quantity of
sodium hydride (60%, oily preparation) was added to a solution of 56
This is the replacement sheet Date: Oa/11/qls    EP 0 171 251 B2 1.52 g
(10-0 mmole) of methyl p-hydroxybenzoate in dimethylformamide (15 ml) under
ice-cooling, followed by stirring for 5 minutes. The cooling bath was
removed, and a solution of 4.80 g (10.0 mmole) of 1-iodo-7-
(2,5-dimethoxy-3,4,6-trimethylphenyl)-7-phenylheptane in dimethyiformAmide
(15 ml) was added to the mix- ture. Then, the temperature was raised to
500C, and stirring was effected for 1 hour. After Ice-cooling , dilute 5
hydrochloric acid was added to suspend the reaction, and the product was
extracted with isopropyl ether. The isopropyl ether layer was separated
out, washed with aqueous sodium chloride solution, dried (magnesium sul-
fate) and evaporated. The residual solution was chromatographed on a silica
gel column to perform purification (elution with hexane/Isopropyl ether) to
thereby give 4.95 g (98%) of methyl 4-[7-(2,5-dimethoxy-3,4,6-trime-
thylphenyl)-7-phenylheptoxyjbenzoate. Its typical physical properties and
nuclear magnetic resonance spec- 10 trum data are shown in Table 14.
Reference Example 19 A 2.1 ml (3.0 x 1.1 mmole) portion of n-butyllithium *
hexane solution was added dropwise to a solution of 15 0.5 ml (3.0 x 1.2
mmole) of dilsopropylamine in anhydrous tetrahydrofuran (5 ml) under an
atmosphere of argon at -200C over the period of 5 minutes, followed by
stirring at -20 to -50C for 10 minutes. The mixed solution was cooled at
-200C and a solution of 0.38 g (3.0 x 1.1 mmole) of ethyl isobutyrate in
tetrahydrofuran (4 ml) was added dropwise to it over the period of 5
minutes, followed by stirring at -20 to -5C for 20 minutes. A sol- ution of
1.36 g (3.0 mmole) of
1-iodo-5-(2,5-dimethoxy-3,4,6-trimethylphenyl)-5-phenylpentane in
tetrahydro- 20 furan (14 ml) was added dropwlse to the mixed solution over
the period of 5 minutes, followed by stirring at - 20 to -100C for 1.5
hours. Afterthe reaction solution was cooled with ice, the reaction was
suspended by adding 1 N hydrochloric acid, and isopropyl ether and sodium
chloride were added to extract the product. The organic 



layer was separated out, washed with aqueous saturated sodium chloride
solution, dried (magnesium sulfate) and evaporated. The residual solution
was chromatographed on a silica gel column to perform purification (elu- 25
Von with hexanelisopropyl ether) to thereby give 1.20 g (91 A) of ethyl
7-(2,5-dimethoxy-3,4,6-trimethylphenyl)- 2,2-dimethyl-7-phenylheptanoate.
Its typical physical properties and nuclear magnetic resonance spectrum
data are shown In Table 14. Reference Example 20 30 3N Sodium hydroxide (9
ml) was added to a solution of 1.20 g (2.73 mmole) of ethyl
7-(2,5-dimethoxy- 3 ,4,6-trimethylphenyl)-2,2-dimethyl-7-phenylheptanoate
in ethanol (12 ml), followed by stirring at 900C over- night (15 hours).
After cooling by standing at room temperature, the ethhanol was distilled
off under reduced pressure, and the residue was made acid by adding a 10%
aqueous phosphoric acid solution, followed by ex- 35 traction of the
product with isopropyl ether. The isopropyl ether layerwas washed with
aqueous sodium hydro- chloride solution, dried (magnesium sulfate) and
evaporated to give 1.11 g (99%) of 7-(2,5-dimethoxy-3,4,6-
trlmethylphenyl)-2,2-dimethyl-7-phenylheptanoic acid. Its typical physical
properties and nuclear magnetic res- onance spectrum data are shown in
Table 14. J   40  Reference Example 21 In methanol (90 ml) was dissolved
9.00 9 (30 mmole) methyl 6-[4-(1-imidazolyl)benzoyljhexanoate, and the
solution was stirred under ice-cooling. 0.86 g (30 x 0.75 mmole) of sodium
boron hydride was added to it, and stirring was continued for 30 minutes
under Ice-cooling. After acetone was added, the solvent was distilled 45
off, and chloroform and water were added to the residue to effect
extraction. The chloroform layer was sepa- rated out, washed with aqueous
sodium chloride solution, dried (magnesium sulfate) and evaporated to give
9.10 g (100%) of methyl 7-hydroxy-7-[4-(1-imidazolyl)phenyl]heptanoate
(part of the compound was recrys- tallized from ethyl acetatellsopropyl
ether. m.p. 77-780C). 50 55 This is the replacement sheet 57
Date: v3f11fq;    EP 0171 251 B2 R -CH-(CRl2 )nl 5     T able  13
X Prepared                                     Molecular        Spectr c-
~by the.                                         formwula     THS as inter-
pound pro-          nR4          X1      Y    na  physical    nal standard
1C      A-O cedure                             C            properties  (6
value, 10  NO.   by Ref.                                       Melting
pm Example  ______point (C) I                     Q~~~~~~C4H2OO3
1.1-1.(61), A-i 1                          O 0H    COOK   6
2.29(21), 15
oil      4.630(15), 1 .08-1 .98(105 C1ieH204   2.04(3K). 20      A-2
2           J       .CO      COOK   6        oil      2.30(2K). ol  5.
T(OK). 7.30(51) 1 .1-1 .9(61) . 25      A-3       3         I          OH
C00}   4   C13a1804  2.29(2K), 



oil      4.590(1) OMe                                        6. 83(2).
7.20(2H) 36                         _         _
~~~~~~~~~~~~~1 3l-H.8(E)J A-4       3                            CO
4   CIA2204   (25).3.26(2H). oil 33.78(3H),4. 13 0O.eOi
(IH),6.84(2E[), 40________   __________                         7.19(25) 35
CIGH2204   2.0031   .2.03 A-5                             CU        CS    5
(3M) .C0021 oil      5.71(1K).7.30 _ _                     _ _ _       _ _
_ _ _   ~~~~~~~~~~(511) SO 1                     ~~~~~~~C14HIS04
2.08(611), A-6      2           mi        OCOIIe  COOS0   4
2.32(2H)p oil     '5.72(11). 45
7         1 11T.31(5K) 50 55 This is the replacement sheet 58
Date: 62P    EP 0 171 251 B2 Table 13 (continued) s           Prepared
Molecular   KKR spectrum com              4                      i  foyica
TNS as inter- iwound   c         R4                          properties  (S
value, No     e by Ref                                m elting       ppn}
10           _____Exampl-                             pointVC)) 1. -1
.98(14H), CISEM042.37(3a). A-r      2                  OCOMS  COOH  8
C1H04  2.37(32)0 oil     5.71(1H), 15
-733(50H) C~23.64S2.03(31), 20    A-8      2                   okmb   COOK
4  C12H1O48  2.33(21), 20
~~~~~~~~~~~~~~~~~6.01(111), oil     6.93(2H), 7.21(11H) 25             1O
COK5 C1.3k8P3  2.29(21). 2s    A-9  1       b         on    COOK  5   Coil
4.63(111, 7.30(511) 0             t1.2-1 .85(1 tO). 30
~~~~~~~~~~~c~~32.05(2H)t A-b  1                011~~~~O    COOR  6
C7032.30(2K)v 30    A-10    IXY Otg-    O ]1   C O O ll  6   C1oil
2.88(23), 



4.60(111), 7.14(311) 35-
_ _ _ _ _ _ _ _ A- I                         OR OK    COOa  5   c4.590H '
40                        011 e                         oil    6.83(21),
7.20(21) _   _  3   .10-1 .90(8), 45    A-12                         O RN
COOK  5                2.29(265, oil     2  8 ) 7.13(3H) 1 .1-I .9(8H), so
A_13        1                   ON    COON  5   CiO-3  2.30(21), .A-13    I
~~~~~~~~83-85  5.43(1H). _______  _______ ___        __________ T.20-8
.20 ( ) 55 This is the replacement sheet 59           Date:  03/11/q3    EP
0 171 251 B2 Table  13   (continued) 5            Prepared
Molecular      S CCM   by the                                    forul
m  as inter- pro-d             4                  1.    :  Physical    nal
standard pound pure          R4         X       y         properties  (6
value, No.                                              m Ref.  Nelting by
lef                                    point (C)       PM 10 tO
~~~~~~~~~~~~~~~~1 .1-1 .9(85). 2.0-2.4(2H). A-14     1 L
OH    COOH  5  C12118038  2.43(03). Me  S
4.80(1I) 15
~~~~~~~~~~~~~~~~6.5-6.8(2H) 1. 20(3) I1-. CL.K2204   I 610 (6H). j3 A-15
2           b              8 OOOEt  4                  O,2.25(2,1), oil
4.08(2H), 54(1 20
I1e), 7.29 (5H) 2.050(H). A-1    I  2        (3         OQMe   Come  8
C1992804  2.28(2H), 25  16  2                                  oil
3-6~~~~~~~~~~~4.0H().57 5.7.3 (5H) I .223). I .1- 2.2( 51),2.03 30    A717
2                   OCC~e  CO 0 E t  4  CIAO4S  (30)2.27(211). oil
OL.02) 7.24(211) 1.2-12.0(8H). 



1 .2Z(3H) 2.03 A-18   I        C12            OAc   COzt  5   CS17H2404
(310.2. 2(2) , 4.09(21) .5.70 40
~~~~~~~~~~~~~~~~~(1K) .7.29(5K) 1.-1-1 .9(85), A-I 9                 OR
~~~C025  5  C13H1,7L03  4.63(1H), A-19  1 ~~~~~~~~  05 ~~~6.97(2H). 45
~~~~~~~~~~~~~~~~7.0-7.5(2H), 7.27(2H) C13517C103IB        . 50 A-20      I
C1-fJ--        OH    C029   5                 4.61(15)s 97-98
5.83(28). 7.24(4H) 55 This is the replacement sheet 60         Date:
03/,/q93    EP 0 171 251 B2 Table  13  (continued) Prepared
_ molecular   NR spectrum by the
formula      M  as inter- pudpro-          It                 Y      1
physica     nal standard .  CNO. cedure      R          X'  properties  (6
value. by Ref.                                    mlmting       pm 10
Example                                _MeltpointC)       ppm l .1-1
.9(8R), 4-21     I     meC<            O     CP K 5                     33
OH   iOH   j  562-64   4.57E 1K)  15
6~~~~~~~~~~~~~~~~~.51 I 1. 1-1 .9(8M), .                         ~~~~~~~~1
.22(6H).2.28 20       A22       I -22  1  -Pr -'   OH    C021   5.  C1  403
(2)W,2.87(1H), 4.59(1H).6.57 (2_).T7(49) .   1.1-1.85R), 25       A-23
1       ulo                            _      _     '45 C10 32_  m) 4-23
1                     O     COK          C145WO       2(K.) Me He
4.61(lLt), 7 .32(41,.) 31.40(10.m), A-25     1                     Oi
COOK   5                2C2IAO4(U ) . le
7 .06(03K.) J%~d  40
C15H2203   I .1-.9(1AM). 4-25     I                     OH    CO c2
9(250.34) 2.30(2K). c21.T;7.29(5H). H. 8.86  7.61(2H) 45
all _ _ _ ___ __ _  _ 



CI4H O4    I .1-I .9(K)4 4-27  1  ~ ~    Ome(252.31)2302) -27     IR g    e
0     COp.    5                       A"869(7g  g61~ CO~,    C, 66.65;
6.70(2H),6.89 50                                                       B
- 7.99   (2H).7.22(2Hl) oil 55 This is the replacement sheet Date: V311f'3
61    EP 0171 251 B2 Table 13 (continued) 8              Prepared
molecular   N      c Comr  by the'
formula     TN  specter- pound pro           R          X       y
prperties  nal standard . by Ref;.
Melting        pp) tO             Example                                _
pontC)) CA13171'03    11198) F                              (CO2407.27)
1.2-1 AM), A-28     1
2282 CO2 5  C.4  .99;  4 262(H), -    , 7.13   6.4-7.4(6!) _
_  ~~~~~~~~C14#20S0311 98i) A2                         (236.31 )  2M.30(5O)
.A-29    1          0         OH    CO2 a  5  C, 71 .1 6;  4.890101. 20
_ . 8.53    6.22(29). ______ _________    -  -   -      oil
T.0-T.S(4U) C.4%o        t .1-1- .9(8.), UeO
(252.-31 )  2.29(2H). 2s      A-30     I                    OH    C02}H  5
C(66.65;  3.78(31), K,  799      WEI oil       6.7-.3(4E0) _ _ ClilS ~1,.7=
1-1 .9(0W). 30      A-Si             Cl
(256.73)  2.30(2EI), so A-31  1                    OR    CO2H   5  C, 60.
82;   4.6(), 2, 6.67  6.38(2H). _____  oil       7.1-7.4(410 _
-C1915FO3    | . 1-1 .C92(65)0 35
(226 . 25 ) 2.33(2!). A-32     1       F 41-        OH    C02R  4  C,63 8;
4767(1!), 6   8 6. 9-T.4(2!), a.  6.68 T7.0(2H.)v 103-104    7.29(2R) .
-o(242.70)  2.33H(2). A-33     1        C 1         OH    C021  4  C59.39;
4.66(1!). H. 6. 23   T. 1-7.4(2H), 45
1 08-1 09   T.27(49) 



C1531l03     1.  1-1 .9(6), A-34    1 ~~~~~~~~                   (222.-28 )
MOM(2i, 50  A-34    I  me 4           O0     C02 R  4  C        2 025;
2.32(H3), H. 8.16   4.61(1!), 5.99 (22), a     _____     7~~~2-7T3
7.16(42 55 This is the replacement sheet 62           Date: 03|1f[?3    EP
0171 2S1 52 Table  13  (continued) Prepared
Molecular  NMM sp-ctrum ce.- by the
formula T1S as inter- pound Pr*-         x       Y    n ~Physcal        nal
standard dupro4                   X                 properties  (6 value,
No.   bmRf*                                       Melting S~xample  ___ ___
__ _    --            10
~~~~~~~~~~~~CI3RI7&0r3  I.-  98) 10                       (301. 1 9 )
2.29(2). A-35      I     Br-.O-   OXi          CO2    5  C951.84; 4.60321),
A-35  I  3z*-y~~~--   OK    COP. 11     H, 5.59 6362, "-I
87-89    T.44M() C1Hl71303  1 . 1-I .9(8H) F'3C
(290.28 ) 2.30(2m)t 13C A-38 1   6 OIE   CO2H   5  C,57.93; 4.71(1:).
A-301a,5. 90  6.24(21), ,                                   .
.oil                  7.F47.7(41K) _ __    _   C 3E1 2g2  2.0&2. 9(211). 25
(122^ . 25  21.65(2E[),5.54 A-37      4                   4-butaloide   2
C,68.41 ;           TI),5.54 30_ oil.  7.27(11), 30
_ _ _ _ _ _ _ 1 .6-1 .9(4K), Ci~Hi~a~s2.35(21). ,  Uk
(125T4 321) 32. ( ()3 A-38  21           0 R   C021~b    3  C,65.68;
4.76(IH), 35    A-38  21   =^No    OH    COz~e   3  C   6.561 .76(1E)
N.10.21   7.25(1K). 104-106   7.47(29) 40
7.70(1K) 1.2-1.9(6K), CYSJK1O3  2.30(2EQ). C~saN32  3.ISMEO, 45    A-39
21  LIrv         OII   C020e  4  C,66.65! 3.7(1T4). H.  699,  7.12(ta1). N.
9.72   7.24(1K), 



oil      7.29(2H1). 7.46(2K). .  _ _  _  __ _  ___
: _ _ _ _   7 .6B(  la) 55 This is the replacement sheet 63
Date: 03/l[93    EP 0171 251 B2 5      Table  13  (continued) Prepared
Molecular   NMR spectrum Corn-  by the
formula     mm aspecterum pound Prby            4          1       1    i4
Physical    nal standard Nouncdure                      X        Y    n'
properties  (6 Value. 10        ~~by Ref.
Malting        pm 10             Example
point(C) K>                                          C~~~~~epilg~~~~~aO3  I
~~~.28l.(2).33 (302. 3?) (38).3.66(11), A-0      21                    ON
C,67*53;  4.?3(IE.7.13 N. 9.26   7.29(2H), 7.46(28), 77-78      7.69(12) 20
C24Hh.__a20   2.0-2.8(25), (242. 28 ) ~?~. A-41     4     ;3
4-buta ide   2  C.695401 5.480(1), A-41  4  k-ci~-~-  +ata~olid.  2He 5.82;
688(111), .6(2). 25
N~l|.11.6        (  62H) oil       . 2( ), 30
2.30(2H)43.55 C .66.65; (1 11).2(3), ,  k  3C   66 65 .268010)5.05. A-42
2 1    LJ PO          09     02 Lj  ~      0    ~3  H~69;(29).6.86(01), N.
9.72   6.97(Jl).7.07 ts
oil       .426a) C71u5203  2 .2-1.(7H) 35 (302.3T) (226()3.W33, ~,/ 40
A-*43    21oi -.                                  c.6T.53; 4.66(1H).5.05
403 Zi I jCS /3-cR    OH    COMk  4  H. 7.33; (2H)16.85(1H). H, 9.26
6.97(1I).7.07 oil    (2H1.T.32(23), oil 7.41011E) clS%4X2o3  1.2-1.9(8K),
(816.40)2.26(2H).3.1IT ( 311;6. 40) 26(I1 3.62(3a), N~~~~k ~~C.68. 33;
4.66(IH) 5. 06 



A-44    21    N!    I2 OR    COzMe  5    . 7T.65k  (22) 6.86(1H), 50
K. 8.85   6.99I1H), .7.0 (251.7.32(2H). _______    ___________  ______  oil
T.43(11) 55 This is the replacement sheet 64         Date:  03|1    EP 0171
251 B2 Ole 5                          ~~~~~~~~~~B    e Table 14
R    2        II ( ) 10 Pre-
molecular pared                                      formula          NMR
spectrum Com-  by the                                     Physical
TMS as inter- pound pro-    R1   i2           R           n    properties
nal standard 15     No    cedure
melting           (a value. byef
point(OC)             P' ExamL
-1 87(3H)2. 1-2.3 20(lH), 2. 19(6H), 20
2.52(211).3.51 (311 a 1    7   Mle  lle            0l5         2   CZ OaO
H.03   3.57(3K), 3.63 B__1    T   M a   me  0 R   2
~~~~(2ff),4.81(lUH). oil        7.23(5H) 26 _                _
~~~~~~~~~1 .3-i .8(2u),1 .9 2.5(3E). 2.06 (31).2.14(3K), 30
C21i2803   2.17(3E),3.24 B-2     7    Me       ea         OH         3
(3U) ,3.59(30), oil        3.63(2H).4.59 (1I) .7 .21 (51) 35 1 ,2-1
.8(41[), 1 .9- 2.4(3H),2.06 (3H),2. 14(3K), B-3     7   Mle   Me
O                 22     03    2.1 4(3)EV,3.25 oil        3.62(2H).4.56 (
1) 7.20(5H) 45 50 55 This Is the replacement sheet 65          Date:
C3|11.3   



EP 0171 251 B2 Table 14 (continued) 5
_ Pre-                                   Holeculbr pared
formula           MHR ApectruI Com-  by the
Physical         IMS as inter- pound pro-   R1   R2          R         n
properties         nal standard No.  cedure
melting           Is value, 10            byRef.
point(OC)           ppm) Exampb 1.2-1 .8(6H).l .80 (IR),2.02.5(2Hl),
2.06(35) .2.15(30, 15      B       7   lle  Ite                    5
C'23f3203  2.18(39) .3.2(3H)i B-4     7   me   me         0 I         5
3.58(mH), 3.60 oil      (3RM.5701H), T.20(5H) 20 -_---        1.1-1 .9(8H)1
.9- 2.4(30) .2.0T(3E), 2.14(3H1),2. 1 25
C24403  (3)m,3 .24(3), B-5     7   M e   Me        OHR         6
3.60(3H),~3.61 oil    Q25) ,.55( 15. oil      7.20(5H) 30
0.83(3H)., .24 (8),1.9-2.5(M), 2.0(3H),2.14 8  Me     Me
~~~~C2403402  OE..M) B-6     8   go   M e        Mfe         5
3z1s42S.24(3E),3.60 35                                       ~~~~~~~~~~~oil
(3H),4.55(1M), 7.20(50) 2.4(2)0.2.07(3H), ~   40
2.14(3H),2.17 (35).2.24(2E). B-7     9   me  me    COOle             5
C25H3404 3.24(3H),3.59 oil    (3H),3.61(3H), oil      4.55(IH),7.20 45
_            _ _                                          (55) .
.2-1.8(4)1..48 (1H) .1.9-2.4(2H). 2.12(3H) .3.34 C25 2H305
(311),3.59(25i). 60 J38    10  MeOMeO        OR          4        oil
3.75(3H) .3 .84 oil      (3).3.9003H). 4.41(H)J7.21 (55) 55 



This is the replacement sheet e6      Date:  6  U q.3    EP 0171 251 B2
Table l4lcontinued) Pre-                                 Molecular pared
formula         NMR spectrum Com- by the
Physical cS as inter- pound pro-   R1   R2         R         n   properties
nal standard No.  cedur1                                 Melting
(6 value, 10           byRef                                point VC)
pp ) Example _           1~~~ .1_1 .8(8E).1 .925 O3H),2.12(3H),3.33
(3O)H3.58(2).3.76 15
Cia23405   (3H) .3.84(35) .3.90 s-9    10  Mao MO           OH         6
(3H),4.41(1K).T.21 oil      (511) 20_
_   _    _   _ __2. 13(3).2. 17(30) 2.20(3H).2.81(2H). 3.06(2E).3.16(30),
C20425I02  3 .61 (H1M 4 610(1). 25     B10   11  Me  me             I
2               T.20(51) oil 30
1 .5-2.0(2EI).2.0- 2^6(2A)02.06(30), C21127102  3.14(30).2.17(35), :8lE2723
. 19(2E1) .3.26(35), 81 1   11  U.e  Me           I         3
3.60(3OM4.6001), 95
7.22(5H) 1.2-1.8(22).1 .86 (21). 1 .9-2.5(2K). 40
22.08(3H).2.14(3W), CU%29IO2   2.1TW(3).3.13(20), -12   11  me  me
I         4               3.22(3)3.60(3). 4.55(110).?.20(51) 45 I .- 1- .
6(61.1 .7T5 (21).1 .9-2.4(2.), 2.07(30) .2.14(30). s0
C240331O2  2. 17(39).3. 12(2H). 8-13   11  me  me            I         6
3.24(3H.3.60(30). 4.55(0H).7.20(50) 55 This is the replacement sheet 67
Date: o3/ fh 3 



EP 0 171 251 B2 Table  14 continued) Pre-
molecular pared                                 formula         NmR
spectrum Com- by the                                 Physical         WKS
as inter- pound pro-   R1   R2                   n   properties        nal
standard 0 t.  cedure                                Melting          (6
value. to          bye f.l                               point (VC
ppm) xample 2. 14(6H).2. 17(3H), 2.25(211).2.61(21), 3.14(30E3.61 (31), 1S
B-14  12   le  me          CN           2  C21420N2   4.610(H)* .20(5H) 20
I .4-l.8(2H).2.0 2.6(21),2.05(311), 2.6(31).2. 19(3K), B-15   12   Me  Me
CH          3  C2272   2233(2)3.260(3H), 25
Oil       3.61(3H)*4.59(1H), 25                                  01
~~~~~~~~~~~~7.21 (5K) 1 .2-1 .9(4K), 1,9- 30
2.5(2H)*2.O7(3H). c2%29pop   2.14(3B),2.1(371), -16   12  Mle  IIB
CN          4   2       2    2.28(2UH).3.22(3E), oil       3.60(3)4.55(1,),
7.20(5H) 35 t1.1-1 .8(8H) ,1.9- 2.4(29),2.06(3E), C25,33NO.    2.14(31) ,2.
17(30). 40    B47   12   Moe Me          CN           6
2.26(2E).3.23(3E). oil       3.60(30H),4.55( 11)v 7.20(5H) ^  _    _
_  _      _                   ~~~~~~~~~~~1.2-1 .6(2S).1 .84 (2H)
2.0-2.4(20). B-18   11  MeO 1O           I           4C
3.32(3H),3.1(3M). 50                                                  oil
3.83(3H),3.89(30). 4.40(IH),7.20(5H) 55 This is the replacement sheet so
Date:  (31 19    EP 0 171 251 B2 Table 14 (continued)  Pre-
Molecular 



pared                                 formula          NMR spectrum Qxs- by
the                                 Physical         MS as inter- pound pro
-   R1   R2        R          n   properties       nal standard No.  cedure
Melting          (6 value. 10            byRef..    point('C
ppn1 Exampl                             _             _ -  -.- -
2.o07r1).2. 13(3E), 2.17(3H.2.31 (31). 15
C 216o4 2.54(2).3 .20(38), B-19S  13   Me   lle     COOK           2
26  4 3.60(3H).4.57( IR), 139-1 40   7.22(50).8.83(1H) 20
1 .4-1 .8(22)I 1 .9- 2.4(2V) .2.07(32), 2. 14(3),2.17t3H), B-20  13   Me
Ile      COOK           3  Ci2328O   2.35(2H),3.24(3), 25
142-143   3.59(3H),4.58(1K). 7. 19(5H) . 1. 1( iN) 1 . 1-1 .5(211), 1 .63
30
(2EI),2.0-2.4(2H). CZ 9 300   2.6(32).2. 14(39). B-21 13 .14  Me   Me
COO4                           2 i il(3K2 J 2.305ZH), 4.54(K),?. 19(5H1),
35   _                         _               ~~~~~~~~~~~~9.10(1K) -   _
_               ~~~~~~~~1 .1-1 .8(6H1),1 .9- 2.4(22).2.07t3E),
2.14(30).2.171(3K), J-  Z40     B-22 3,15 me  mU         COOK           5
24 H3  O  2.28(20).3.24(3a) oil      360)450) _ _ l ~~~~~~~~~~7.20(5H>
.8.65(t > 45
t.11.8(8R)1.9- 2.4(211),2.07(3EI). C  z   O 2.140E0O 2.t7R3). B-23  13
M.e   me       COON          6  C25H34O4  2.28(2W)A3.24(3). oil
3.8D(3H),4.55(1H), 50                                             _7oi0
T.20(5u1),8.20(1H) 55 This is the replacement sheet 69        Date:
03/1i/1?3    EP 0 171 251 B2 Table 14 (continued) 5       -     -
_- Pre-                                  molecular pared
formula         NHR spectrum Com- by the
physical       7TS as inter- pound pro-   R1  R2          R         n
properties       nal standard No.  cedurej
melting         (6 value. 



10          byRef.                                 pointt(*C)        pp)
Ex&ampb .__ 1.2-1.8(40),1 .85 (1H),2.0-2.6(8K), 1 -24  16   Mee   e -CC(C2)
3cago3    2. T(3E)3.214(3H). C C'CH2 5          oil      3.60(32).4.20(2E[)
4.58(10),7.21(50) 20      -     -     - - 20                         .
~~~~~~~~~~~~~~1.3-1.7(2HO .1.78 (1H),2.0-2.6(40), C24H3003
2.0T(3H)2.14(3H), D-25  16   Me  Me -C=C*CU2Q.H          3
2.17(3)3261(3H), 25                                                   oil
3.60(311),4.19(21H). 4.57( 1I),7.Z1(5S) 1.2-1i.74)t1.83 30
( 11), I 9-2.4(4EL)  Cg2k3 403 2.07(30),2.15(30). 3-26  16   me Me
-C-C.CEHZC20O    4                  2.IT(3H),2.35(20), oil
3.25(30),3.80(30, 38
3.63(U0),4.56(H), __      _ _ _  _ _ _       ___ __ __   7.20(50) 1
.1-1.7(12o),1.9- 2.4(21).2.08(31), C26H3803 2.14(3).2.17(3H). 4  B-2T   17
Y me   Me    OH           82.2T(1I).3.23(3H), oil      3.53(2H)93.58(3H3),
4.56(10).7.19(1) ^  _       _        _         _
1~~~~~~~~~~~~1.1-1.7(8o).1 .83- (0L),? .9-2.4(45)p C27N3603
2-.0(30),2.14(30), 3-28  16   Me  ge -C -C-CH2QOH         6
2.17(3I),3.23(3). 50                                                  oil
3.60(3H),4.20(23O, -                           _74.55012,7O20(5 O) 55 This
is the replacement sheet 70         Date: c-1f4 (q3    EP 0171 251 B2 Table
14 (continued) 5   Pre              . . - IMolecular pared Iformula
tMR spectrum Com- by the                                 Physical
THS as inter- pound pro-   R1   R2         R          n   properties
nal, standard No.  cedure                                 Melting
(6 value. 10           byRef.                                 point (C)
PPS) 2.06(3K) ,2. 15(3u coos. C02. 17(30).2j6(2a) 



C e     C28H320z5  3.063S ) ,3 .52(38) 15     B-29  18   Me  Me    O N
2                3.8o3n.3.9ZtI %  oil    4.85(1EL6.75(10. 6.88(13),T.0-7.4
(6HK). 7.72(0H) 20            -
2.06(3H),2.09(3u), COOn                      2.15(3l0),2.R9(2E), -01
C27113005  3.20(35).3.54(3E). B-30  20   lie  me                      2
4.11(2H)P4.81t1i), 25   ~ ~ ~ ~ ~~~~~ ~132-1 33    6.83(1H)7.03(1),
7.22(5X1).7.40(1E) 8 .07( H),.9.94( 1K) _ _  _   _               ~~~~1 .2-1
.6(6I) .1 .84 so                        ~~~~~~~~O-
UE0l,2.04.5URit3 3-31  18   Me  me           f~ii        6  C3264005
2.08(3H),2.14(33 ) 331   18   lle  lle   12 8  6
~2.17(3R).3.23(3K), l        3 .  OKA360( 3H),3. 85(31) COOm.e
3 Bt  7,4.551K), 6 .5( 2E),T.201), I . 1-1 .7(BRI)  .72 (20).2.0-2.5(21H).
~~k.  ~    cI38~O5   2.08311),2.14(3H). 40    B-32  20   Me  Me
L.          6                2.1t7(3)1,323(03) oil       3.59(0),3.93(2H)
COOK                       4.56(1I),6.t842IlH 7.  19(I5H8.I I(211). -
-   - __ _________                          12.001H) 45
1 .1-1 .6(60).1 .12 me                              (6I)1 .20(3E), 1
C2 8EH4004   1.9-2.4(23).2.07 B-33  19   Me  Me   -C-COOEt            4
(3H)2.14(30I), I                    oil        2.T17(3).3.2403W. 50
Me                              3.60(3H),4.O7(2W, 4.54(0H) .7.20(5H) 55
This is the replacement sheet 71         Date: t3/lI/q3    EP 0 171 251 B2
Table  14(continued) 5-- Pr.~-                                Molecular
pared        _                        formula           NMR spectrum Com-
by the                                 PhysLcal          Tlls as inter-
pound pro-   Rl   Rt2                   n   properties        nal standard
No.  cedure                                 Melting            (6 value. 10
byRef.                                point IC)             ppm) 



Ex~ampMe_______ -  -    .    -                        1 .t1-.6(11M).1.15 M
le                      O 2.070.92.214(2H). B-34   20  Me  lie   -C-COO4
C264380   2.4170M. 11                 oil       3.58(3H),4.55(I), 2_e
7.19(SH),11 .1(11) 1.1-1t .6(61)1 .t12 lle                            W)(6)
.1 .20(3H), 1               C   406  1.9-2.4(2EE),2.12 B35    19   We  W9
-C-COO~t   4          8 4HM(31)3.33(H),1175 25
e                   oil       (3),.3 83(3).3.89 me
OW9~~~~(H)4.U?(2)4.38 (1VJ),7.20(51E) _   _                   _
~~~~~~~~~~~1. 1-1 .6(6EI).1 .15 (BE),1 .9-2.4(2I), 30
me                   .2.11(31 ),3.33(3), I                C203,60e
3.T4(R)31X383(3il). B-36   20  MOO  MOO  -C-COOl           4      o
3.890(311M).380(3i)v NO                             7.20(0S109.00(H1l) 35
1.2-1 .6(40H), .79 (21I).1 .9-2.3(2EH), 2.C(3IA)3.2.15(308). 40
C2c 231Io2  2.18(3O),3.12(2U). 3-37   11   me  me                    5
3.24(3H).3.60(31), 4.55(1E),T.20(50) 45            _    _
1 .2-1 .8(6H).1.9 2.4(2U).2.07(311). 2. 15(3M).2. 18(311). B-38   12  Mle
Me          CZI        5   Ca24 E3lz  2.25(2H),3.23t3EI). so
3.61(3H),4.55(0IH), T.21(0) 55 This is the replacement sheet 72
Date: 03/lllqz    EP 0 171 251 82 Reference Example 22 A THF solution (50
ml) of 2-bromo-3,5,6-trimethyl-1,4-dimethoxybenzene (10g,40 mmole) was
cooled to -70CC under an atmosphere of argon, and n-butyllithium (20%,
hexane solution) was added dropwise to the 5   solution, followed by
stirring at -700C for 10 minutes. Subsequently, cuprous bromide (5.70 g, 40
mmole) was added to the mixed solution, and the temperature of the reaction
solution was raised to 00C. The reaction sol- ution was cooled again to
-700C, and crotyl bromide (5.4 g, 40 mmole) was added. Stirring was
effected until the reaction solution reached the room temperature, and the
reaction was suspended by adding 100 ml of water. The reaction solution was
extracted with IPE, and the organic layer was washed with water, dried and
concen- 10  trated under reduced pressure. The residue was dissolved in THF
(50 ml), and sodium boron hydride (1 g) was added to the solution. Boron
trfluoride etherate (1.5 ml) was added dropwise to the reaction solution,
and after 



stirring was effected for 1 hour and 50 ml of water was added, 3N aqueous
potassium hydroxide solution (50 ml) was added dropwise to the mixed
solution. 30% Aqueous hydrogen peroxide solution was added to the reaction
solution under cooling, followed by stirring under the same conditions for
18 hours. The reaction sol- 15  ution was extracted with IPE, and the
organic layer was washed with water, dried and concentrated under re- duced
pressure. The residue was purified by silica gel column chromatography
(eluting solution: IPE) to give
3-(3,5,6-trimethyl-1,4-dimethoxyphenyl)-butan-1-ol (3 g, 30%) 8 3.67 (3H,
s), 3.62 (3H s), 3.49 (2H, m), 2.27 (3H, 8) 2.17 (3H, 5), 2.02 (2H, m),
1.37 (3H, d, 7Hz). 20  Reference Example 23 A dichloromethane solution (25
ml) of oxalyl chloride (1 ml, 11 mmole) was cooled to -70C under an at-
mosphere of argon, and a solvent mixture of DMSO (1.7 ml, 22 mmole) and
dichloromethane (5 ml) was added dropwlse to the solution, while
maintaining its temperature at not higher than -609C. Subsequently, a
dichloro- 25  methane solution (10 ml) of
3-(3,5,6-trmmethyl-1,4-dhnethoxybenzyl)-butan-1-ol (3 g, 11 mmole) was
added dropwlse to the mixed solution, followed by stirring at -700C for 15
minutes, the triethylamine (7 ml, 50 mmole) was added dropwise. Then,
stirring was continued until the temperature of the reaction solution
reached the room temperature, and water (50 ml) was added to the reaction
solution, followed by concentration under re- duced pressure. The residue
was extracted with IPE, and the organic layer was washed with IPE, dried
and 30  concentrated under reduced pressure. The crude product was purified
by silica gel column chromatography to give
3-(3,5,6-trimethyl-1,4-dimethoxybenzyl)butanal (2.7 g, 90%). 89.68 (IH, t),
3.83 (IH, m), 2.67 (3H, 5), 3.60 (3H, s), 2.89 (2H, dd, 2Hz, 6Hz), 2.27
(3H, s), 2.16 (*H, a); 1.33 (3H, s). Reference Example 24 35 DMSO (30 ml)
was added to sodium hydroxide (1 g, 24 mmole, 60% oN suspension was washed
with hex- ane and dried under reduced pressure) under an atmosphere of
argon, followed by heating at 800C for 1 hour with stirring. After cooling,
3-carboxypropyltriphenyl phosphonium bromide (4.6 9,11 mmole) was added to
the solution, followed by stirring at room temperature. After stirring for
10 minutes, a THF solution (5 ml) of 3-(3,5,6- .   40
trimethyl-1,4-dimethoxyphenyl)butanal (2.7 g, 11 mmole) was added dropwise
to the mixed solution. The re- action solution was stirred at room
temperature for 2 hours, and water (50 ml) was added to It. The organic
layer was washed with toluene (100 ml), and the water layer was adjusted to
pH 4 with 2N hydrochloric acid, followed by extraction with IPE. The
organic layer was washed with water, dried and concentrated under re- duced
pressure, and the crude product was purified by silica gel column
chromatography (eluting solution: IPE) 45  to give
7-(1,4-dimethoxy-3,5,6-timethylphenyl)-4-octenoic acid (2.2 g, 68%). 88.80
(1 H, COOH), 5.38 (2H, m), 3.63 (3H, 2), 3.60 (3H, a), 3.25 (IH, s), 2.40
(6H, m), 2.25 (3H, 5), 2.15 (6H, s), 1.30 (3H, d, 7Hz). This compound was
dissolved in ethyl acetate (20 ml) and 5% Pd-C (0.2 g) was added to the
solution, fol- lowed by catalytic reduction at ambient temperature. 6 Hours
later, the catalyst was filtered out, and the f itrate was concentrated
under reduced pressure to give
7-(1,4-dimethoxy-3,5,6-trimethyl)phenyloctanoic acid (2 g, 50  90%). 8 9.20
(IH, COOH), 3.65 (6H, s), 3.23 (IH, m), 2.30 (2H, m), 2.24 (3H, s), 1.66
(6H, m), 1.29 (3H, d, 7Hz). The novel quinone derivatives according to the
present Invention possess metabolistn ameliorating action for
polyunsaturated fatty acids, particularly production inhibitory activity of
lipid peroxides (antioxidant activity) or production inhibitory activity of
5-Ilpoxygenase products in arachidonate cascade, and are of use as drugs,
55  such as antiasthmatic, antiallergic agent and cerebral-circulatory
metabolism ameliorating agent. -This is the replacement sheet Date:    EP
0171 251 B2                | |||||||1|Il|j111111111111 *C L  M   S* Claims 



Claims for the following Contracting States: BE, CH, DE, FR, GB, IT, Li,
LU, NL, SE 5 1. A quinone derivative of the general formula: 0 so~ ~ ~~R
C2-C--4CH2h)n  JZ- (CH2) k-1-m(I) 11|4 C)R (wherein R1 and R2 are the same
or different, and independently are a methyl or methoxy group, or R1 15
and R2 combine with each other to represent -CH=CH-CH=CH-; R3 is a methyl
group; R4 is phenyl, naph- thyl, thienyl or furyl, each of which may have I
to 5 substituents selected from the group consisting of hy- droxyl,
halogen, C1-C3 alkyl, C1-C3 alkoxy, acetyl, phenyl, p-or m-tolyl, pyridyl,
3-pyridylmethyl, benzoyl, methylenedioxy, trimethylene, 1-imidazolyl and
imidazolyimethyl; Rs is a methyl or methoxy group, a hy- droxymethyl group,
methoxymethyloxymethyl, acetoxymethyl, nitroxymethyl,
aminocarbonyloxymethyl 20      whose amino group may be substituted by
methyl, ethyl, or phenyl, morphoiinocarbonyloxymethyl or pi-
peridinocarbonyloxymethyl group or a carboxyl group which may be esterified
or amidated; K>           Z is a group represented by -CmC-,-CH=CH-, 25
-,,   -   3            -   ,   -nor    )0C3 CH3
0   H 30      m is an integer of 0 to 3; k is an integer of 0 to 5,
provided, however, that in the case of m being 2 or 3, Z and k can vary
arbitrarily within the bracketed repeating unit; n is an integer of 0 to 10
when m is an integer of I to 3 and n Is an Integer of 2 to 10 when m is 0),
or its hydroquinone form. 2. A compound as claimed in claim 1, wherein n is
an integer of I to iO. 35 3. A compound as claimed in claim I, wherein RI
and R2 are the same and each of which is methyl, R3 is methyl, R4 Is a
phenyl group which may be substituted by methyl, methoxy or fluorine, Rs Is
carboxyl, m is zero and n is 4 or 5, and its hydroquinone form. 4. A
compound as claimed in claim 1, wherein the compound is
7-(3,5,6-trimethyl-1, 4-benzoquinon -2-yi)- 7-phenylheptanoic acid. 5. A
compound as claimed in claim 1, wherein the compound is
6-(3,5,6-trimethyl-1, 4-benzoquinon -2-yl)- 6-(4-methoxyphenyl) hexanoic
acid. 45  6. A compound as claimed In claim 1, wherein the compound is
7-(3,5,6-trimethyl-1, 4-benzoquinon -2-yi)- 7-(4-methoxyphenyl) heptanoic
acid. 7. A compound as claimed In claim 1, wherein the compound is
7-(3,5,6-trimethyi-1, 4 benzoquinon -2-yQ)- 7-(4-fluorophenyl) heptanoic
acid. 50 6. A compound as claimed in claim 1, wherein the compound is
7-(3,5,6-trimethyl-1 4-benzoquinon -2-yi)- 7-(4-methylphenyl) heptanoic
acid. 9. A process for producing a quinone derivative of the general
formula: 55 This is the replacement sheet 74                   Date;  c31
/If q 3    EP 0 171 251 B2              |||||1l1 ii ll lll EPO 17125182
I n1111uI MEI H1E111111 11 1111 * C   L  N   S  Et1 /tR3 5
C~j>C H -CH2)f- [Z-[(CH2) OllrR5       (I 0    R 



(wherein Rt and R2 are the same or different, and independently are a
methyl or methoxy group, or R1 10      and R2 combine with each other to
represent -CH=CH-CH=CH-; R3 is a methyl group; R4 is phenyl, naph- thyl,
thienyl or furyl, each of which may have 1 to 5 substituents selected from
the group consisting of hy- droxyl, halogen, CI-C3 alkyl, C1-C3 alkoxy,
acetyl, phenyl, p-or m-tolyl, pyridyl, 3-pyridylmethyl, benzoyl,
methylenedloxy, trimethylene, 1-imidazolyl and imidazolylmethyl; Rs is a
methyl or methoxy group, a hy- droxymethyl group, methoxymethyloxymethyl,
acetoxymethyl, nitroxymethyl, aminocarbonyloxymethyl 15      whose amino
group may be substituted by methyl, ethyl, or phenyl,
morpholinocarbonyloxymethyl or pi- peridinocarbonyloxymethyl group or a
carboxyl group which may be esterif led or amidated; Z is a group
represented by -C--C-,-CH=CH-, 20                    -O-rWt -1 -S  -f-%
%1or S -C3- CH3 m is an integer of 0 to 3; k is an integer of 0 to 5,
provided, however, that in the case of m being 2 or 3, Z 25      and k can
vary arbitrarilywithin the bracketed repeating unit; n is an integer of 0
to 10 when m Is an Integer of I to 3 and n is an integer of 2 to 10 when m
is 0) which comprises reacting a compound of the general formula: R7 R
w'H- (CH2) 3U~-n(Q    R (CIIH OR6 R4 (wherein RO is a hydrogen atom or a
methyl, methoxymethyl, benzyl or 2-tetrahydropyranyl group; R7 is a
hydrogen atom ora hydroxyl, methoxy, methoxymethyloxy,
benzoyloxyor2-terahydropyranyloxy group; and each of the other symbols is
as defined hereinbefore) with an oxidising agent. 40 10. A pharmaceutical
composition which contains as an active ingredient a compound of the
general formula: R        R4 45 CH-ICH2)-j--(Z- (CH2) k+iji R5       (I 50
(wherein R1 and R2 are the same or different, and independently are a
methyl or methoxy group, or R1 and R2 combine with each other to represent
-CH=CH-CH=CH-; R3 is a methyl group; R4 is phenyl, naph- thyl, thlenyl or
furyl, each of which may have I to 5 substituents selected from the group
consisting of hy- droxyl, halogen, C1-C3 alkyl, C1-C3 alkoxy, acetyl,
phenyl, p- or m-tolyl, pyridyl, 3-pyridylmethyl, benzoyl, 55
methylenedioxy, trimethylene, 1-imidazolyl and imidazolylmethyl; R5 Is a
methyl or methoxy group, a hy- droxymethyl group, methoxymethyloxymethyl,
acetoxymethyl, nitroxymethyl, aminocarbonyloxymethyl whose amino group may
be substituted by methyl, ethyl, or phenyl, morphoinocarbonyloxymethyl or
pi- peridinocarbonyloxymethyl group or a carboxyl group which may be
esterified or amidated; 75                  This is the replacement sheet
Date: 6g?/Ujv    *   C  i  ~M   S  Z is a group represented by
-CGC-,-CH=CH-, CH3 *                    o CH34 5
6~~~~~H33 m is an Integer of 0 to 3; k is an integer of 0 to 5, provided,
however, that in the case of m being 2 or 3, Z and k can vary arbitrarily
within the bracketed repeating unit, n is an integer of 0 to 10 when m is
an integer so      of 1 to 3 and n Is an integer of 2 to 10 when m is 0),
or its hydroquinone form. Claims for the following Contracting State; AT 1.
A process for producing a quinone derivative of the general formula: 



18 20                 R(CH2)-n-Z-(CR2)k.RW
MI) (wherein RI and R2 are the same or different, and independently are a
methyl or methoxy group, or RI 25      and R2 combine with each other to
represent -CH=CH-CH=CH-; R3 is a methyl group; R4 is phenyl, naph- thyl,
thienyl or furyl, each of which may have I to 5 substituents selected from
the group consisting of hy- droxyi, halogen, Cl-C3 alky, CI-C3 alkoxy,
acetyl, phenyl, p. or m-tolyl, pyridyl, 3-pyridyimethyl, benzoyl,
methylenedioxy, trimethylene, 1-imidazolyl and imidazolylmethyl; R5 is a
methyl or methoxy group, a hy- droxymethyl group, methoxymethyloxymethyl,
acetoxymethyl, nitroxymethyl, aminocarbonyloxymethyl 30      whose amino
group may be substituted by methyl, ethyl, or phenyl,
morpholinocarbonyloxymethyl or pi- perldinocarbonyloxymethyl group or a
carboxyl group which may be esterified or amidated; Z is a group >.,,
represented by -CEC-,-CH=CH-, 35                  o_5    I(E3_t>_
C[]ia CH43             S    or            CH3 40      m is an Integer of 0
to 3; k is an integer of 0 to 5, provided, however, that in the case of m
being 2 or 3, Z and k can vary arbitrarily within the bracketed repeating
unit; n is an Integer of 0 to 10 when m is an Integer of I to 3 and n is an
integer of 2 to 10 when m is 0) which comprises reacting a compound of the
general formula: 45                        7 RIa n          R3 50
R2   N           I (cB 2)Wl -[Z-(Ca2)ktM-R5                (II) (wherein RO
is a hydrogen atom or a methyl, methoxymethyl, benzyl or
2-tetrahydropyranyl group; R7 is S5       a hydrogen atom ora hydroxyl,
methoxy, methoxymethyloxy, benzoyloxyor2-tetrahydropyranyloxy group; and
each of the other symbols is as defined hereinbefore) with an oxidising
agent 2. A process as claimed in claim 1, wherein n is an Integer of I to
10. This is the replacement sheet 76 Date:C30  h    EP 0171 251 B2
I1       Lij III l l S1111 3.  A process as claimed In claim 1, wherein R1
and R2 are the same and each of which is methyl, R3 is methyl, R4 is a
phenyl group which may be substituted by methyl, methoxy or fluorine, R6 is
carboxyl, m is zero and n is 4 or 5, and its hydroquinone form. 5   4  A
process as claimed in claIm 1, wherein the derivative Is
7-(3,5,6-trimethyl-1,4-benzoquinon-2-yl)-7-phe- nyiheptanoic acid. 5. A
process as claimed in claim 1, wherein the derivative is
6-(3,5,8-trimethyl-1,4-benzoquinon-2-yl)-6-(4- methoxyphenyl) hexanoic
acid. 10  6. A process as claimed in claim 1, wherein the derivative is
7-(3,5,6-trimethyl-1 ,4-benzoquinon-2-yl)-7-(4- methoxyphenyl) heptanoic
acid. 7. A process as claimed in claim 1, wherein the derivative is
7-(3,5,6-trimethyA-1 ,4-benzoquinon-2-yl)-7-(flu- orophenyl) heptanoic
acid. 15 8  A process as claimed In claim 1, wherein the derivative is
7-(3,5,8-trimethyl-1 ,4-benzoquinon-2-yI)-7-(4- methylphenyl) heptanoic
acid. 9. A pharmaceutical composition which contains as an active
ingredient a compound of the general formula: 20 0 RIL          R3 



25               R2IC             (CH2)  [Z-(CH2)kii1R5
(I) 0    R4 (wherein RI and R2 are the same or different, and independently
are a methyl or methoxy group, or RI 30      and R2 combine with each other
to represent -CH=CH-CH=CH-; R3 is a methyl group; R4 is phenyl, naph- thyl,
thienyl or furyl, each of which may have I to 5 substituents selected from
the group consisting of hy- droxyl, halogen, C1-C3 alkyl, C1-Cs alkoxy,
acetyl, phenyl, i- or m-tolyl, pyridyl, 3-pyridylmethyl, benzoyl,
methylenedloxy, trimethylene, 1-imidazolyl and imidazolylmethyl; Rs is a
methyl or methoxy group, a hy- droxymethyl group, methoxyethyloxymethyl,
acetoxymethyl, nitroxymethyl, aminocarbonyloxymethyl 35      whose amino
group may be substituted by methyl, ethyl, or phenyl,
morphollnocarbonyloxymethyl or pi- peridinocarbonyloxymethyl group or a
carboxyl group which may be esterif led or amidated; Z is a group
represented by -CuC-,-CH=CH-, PH3                                  0 C713
/-\S or    %          3 45      m Is an Integer of 0 to 3; k is an integer
of 0 to 5, provided, however, that In the case of m being 2 or 3, Z and k
can vary arbitrarily within the bracketed repeating unit; n is an integer
of 0 to 10 when m Is an Integer of I to 3 and n is an integer of 2 to 10
when m is 0), or its hydroquinone form. 50   Patentanspriche
Patentansprfche fOr folgende Vertragsstaaten  BE, CH, DE, FR, GB, IT, Li,
LU, NL, SE 1. Chinon-Derivat der aligemeinen Formel 55 This is the
replacement sheet 77               Date:    EP 0171 251 B2                1
!  11111111111 1111 0 5                                H---(CH2) n  [ 2 -
(CH 2() kI) RS    (I) 3  4 (worin 10            R1 und R2 gleich oder
verschleden sind und unabhangig voneinander eine Methyl- oder-Methoxy-
Gruppe sind oder R1 und R2 gemeinsam miteinander -CH=CH-CH=CH- darstellen,
R3 eine Methyl-Gruppe ist, R4 Phenyl, Naphthyl, Thienyl oder Furyl !st, von
denen jedes sin bis fOnf aus der aus Hydroxyl, Ha- logen, C1-C3rAkyi,
C1-C3-Alkoxy, Acetyl, Phenyl, p- oder m-Tolyl, Pyridyl, 3-Pyridylmethyl,
Benzoyi, 15      Methylendioxy, Trimethylen, 1-imidazolyl und
Imidazolyimethyl bestehenden Gruppe ausgewahite Sub- stituenten haben kann,
R5 sine Methyl- oder-Methoxy-Gruppe, eine Hydroxymethyl-Gruppe,
Methoxymethyloxymethyi, Acetoxymethyl, Nitroxymethyl,
Aminocarbonyloxymethyl, dessen Amino-Gruppe durch Methyl, Ethyl oder Phenyl
substituiert sein kann, sine Morpholinocarbonyloxymethyl- oder
Piperldinocarbonyloxymethyl- 20      Gruppe oder sine Carboxyl-Gruppe, die
verestert oder amidiert sein kann, ist, Z sine durch -C.C-, -CH=CH-, 25
-3 -v                      -, -ojdCH3 CH3 dargestellte Gruppe ist, 30
m sine ganze Zahl von 0 bis 3 ist, k sine ganze Zahl von 0 bis 5 ist,
jedoch mit der Malagabe, dag in dem Fall, in dem m 2 odor 3 ist, Z und k
wilikirlich Innerhalb der K>           in Klammern gesetzten
Repetlereinheit variieren konnen, 



n sine ganze Zahl von 0 bis 10 ist, wenn m sine ganze Zahl von 1 bis 3 ist,
und n sine ganze Zahl 35      von 2 bis 10 Ist, wenn m 0 st). odor seine
Hydrochinon-Form. 2. Verbindung nach Anspruch 1, worin n sine ganze Zahl
von 1 bis 10 ist. 403. Verbindung nach Anspruch 1, worin RI und R2 gleich
sind und jewells Methyl sind, R3 Methyl ist, R4 sine Phenyl-Gruppe bst, die
durch Methyl, Methoxy odor Fluor substltuiert lbt, R5 Carboxyl ist, m Null
Ist und n 4 oder 5 ist, und seine Hydrochinon-Form. 4. Verbindung nach
Anspruch 1, worin die Verbindung
7-(3,5,6-Trimethyl-1,4-benzochinon-2-yl)-7-phenyl- heptansaure ist. 45 5.
Verbindung nach Anspruch 1, worin die Verbindung
6-(3,5,6-Trimethyl-1,4-benzochinon-2-yl)-6-(4-me- thoxyphenyl)hexansaure
Ist. 6. Verbindung nach Anspruch 1, worin die Verbindung
7-(3,5,6-Trimethyl-1,4-benzochinon-2-yl)-7-(4-me- 50
thoxyphenyl)heptansaure lst. 7. Verbindung nach Anspruch 1, worim die
Verbindung 7-(3,5,6-Trimethyl-1,4-benzochinon-2-yl)-7-(4-fluo-
rophenyl)heptansaure !st. 55  8. Verbindung nach Anspruch 1, worin die
Verbindung 7-(3,5,6-Trimethyl-1,4-benzochinon-2-yl)-7-(4-me-
thylphenyl)heptansfiure bst. 9. Verfahren zur Herstellung sines
Chinon-Derivats der allgemeinen Formel 78                  This is the
replacement sheet Date: o01 /I 1(q     R1_^ R3 Cfi{CT'2)ff- IZ-(CH2)k.RS
(OI ) 0IR (worin 10            RI und R2 gleich oder verschleden sind und
unabhingig voneinander sine Methyl- oder-Methoxy- Gruppe sind oder RI und
R2 gemeinsam miteinander -CH-CH-CH=CH- darstellen, R3 sine Methyl-Gruppe
ist, R4 Phenyl, Naphthyl, Thienyl odor Furyl ist, von denen jedes sin bis
fulnf aus der aus Hydroxyl, Ha- logen, Cl-C3-Aikyl, C1-C3-Alkoxy, Acetyl,
Phenyl, p- oder m-Tolyl, Pyridyl, 3-Pyridylmethyl, Benzoyi, 15
Methylendioxy, Trimethylen, 1-Imidazolyl und Imidazolylmethyl bestehenden
Gruppe ausgewahlte Sub- stituenten haben kann, R5 sine Methyl-
oder-Methoxy-Gruppe, sine Hydroxymethyl-Gruppe, Methoxymethyloxymethyl,
Acetoxymethyl, Nitroxymethyl, Aminocarbonyloxymethyl, dessen Amino-Gruppe
durch Methyl, Ethyl oder Phenyl substitulert sein kann, sine
Morpholinocarbonyloxymethyl- oder Piperidinocarbonyioxymethyl- 20
Gruppe oder sine Carboxyl-Gruppe, die verestert oder amidiert sein kann,
bt, Z sins durch -CC-, -CH=CH-, CH3 -    *%CH3_ dargestelilte Gruppe ist,
30            m sine ganze Zahl von 0 bis 3 !st, k sine ganze Zahl von 0
bis 5 Ist, Jedoch mit der MaBgabe, daS in dem Fall, In dem m 2 odor 3 ist,
Z und k wilfkfrlich innerhalb der In Klammern gesetzten Repetlersinheit
variieren k8nnen, . n sine ganze Zahl von 0 bis 10 lt, wenn m slne ganze
Zahl von 1 bis 3 Ist, und n sine ganze Zahl 35      von 2 bis 10 ist, wenn
m 0 1st), umfassend die Umsetzung siner Verbindung der aligemeinen Formel 



R7 40                  jx1i    '      3 R26'C   -4C       2)-tZ- (CH2) k+c-
R5 OR6 R4 45 (worin R6 sin Wasserstoff-Atom oder sine Methyl-,
Methoxymethyl-, Benzyl- oder 2-Tetrahydropyranyl- Gruppe bst, 50
R7 sin Wasserstoff-Atom oder sine Hydroxyl-, Methoxy-, Methoxymethyloxy-,
Benzoyloxy- oder 2- Tetrahydropyranyloxy-Gruppe Ist und jedes der anderen
Symbols eine im Vorstehenden angegebene Bedeutung hat) mit elnem
Oxidationsmittel. 55 10. Pharmazeutische Zusammensetzung, enthaltend als
Wirkatoff sine Verbindung der ailgemeinen Formel- This is the replacement
sheet 79 Date;  b3  1/c  3    EP~~~~~~~~~'" 0lll 171# 2511 D 21 -RI
R3 5                  RCc          H - *CH2)}-CZ-(CH2) k+- RS   (I) III
(worin 10            R1 und R2 gleich oder verschieden sind und unabhanglg
voneinander sine Methyl- oder-Methoxy- Gruppe sind oder R1 und R2 gemeinsam
miteinander -CH-CH-CH=CH- darstellen, R3 sine Methyl-Gruppe ist, R4 Phenyl,
Naphthyl, Thienyl oder Furyl lst, von denen jedes sin bis ffnf aus der aus
Hydroxyl, Ha- logen, C1-C3-Alkyl, CI-CrAlkoxy, Acetyl, Phenyl, p- odor
m-Tolyl, Pyridyl, 3-Pyrldylmethyl, Benzoyl, 15      Methylendioxy,
Trimethylen, 1-imidazolyl und Imidazolylmethyl bestehenden Gruppe
ausgewghite Sub- stituenten haben kann, R6 elne Methyl-
oder-Methoxy-Gruppe, eine Hydroxymethyl-Gruppe, Methoxymethyloxymethyl,
Acetoxymethyl, Nitroxymethyl, Aminocarbonyloxymethyl, dessenAmino-Gruppe
durch Methyl, Ethyl oder Phenyl substituiert sein kann, sine
Morpholinocarbonyloxymethyl- oder Piperidinocarbonyloxymethyl- 20
Gruppe oder eine Carboxyl-Gruppe, die verestert odor amidlert sein kann,
ist, Z eine durch -CGC-, -CH=CH-, 26               -- c&3
CHtj~ 25           -O-L2), -4~ -I -fC> -, IT           H3)odex CH 3
dargestellte Gruppe Ist, 30            m esine ganze Zahl von 0 bis 3 ist,
k sine ganze Zahl von 0 bls 5 ist, jedoch mit der MaBgabe, daB In dem Fall,
in dem m 2 oder 3 ist, Z und k willkrlrlich innerhalb der in Klammern
gesetzten Repetiereinhelt varileren konnen, n sine ganze Zahl von 0 bis 10
ist, wenn m sine ganze Zahl von I bis 3 Ist, und n sine ganze Zahl 35
von 2 bis 10 Ist, wenn m 0 ist) oder seine Hydrochinon-Form.
Patentanspriche fOr folgenden Vertragsstaat: AT 40  1.  Verfahren zur
Herstellung sines Chinon-Derivats der aligemelnen Formel 



R  9     R3 45 R 2               -(CHC  ) n[Z- (CH2
M ~s      50 (worin RI und R2 gleich oder verschieden sind und unabhAngig
voneinander sine Methyl- oder-Methoxy- Gruppe sind oder RI und R2 gemeinsam
miteinander -CH=CH-CH=CH- darstellen, R3 sine Methyl-Gruppe ist, 55
R4 Phenyl, Naphthyl, Thisnyl oder Furyl ist, von denen Jedes sin bis funf
aus der aus Hydroxyl, Ha- logen, C1-C3-Aikyl, CI-C3-Alkoxy, Acetyl, Phenyl,
p- oder m-Tolyl, Pyridyl, 3-Pyridylmethyl, Benzoyl, Methylendioxy,
Trimethylen, 1-Imidazolyl und Imidazolyimethyl bestehenden Gruppe
ausgewahltb Sub- stituenten haben kann, 80            This is the
replacement sheet Date: 03    |    EP 0 171 251 B2              I Ill 11,
l  Jill i 1111 RG eine Methyl- oder-Methoxy-Gruppe, sine
Hydroxymethyl-Gruppe, Methoxymethyloxymethyl, Acetoxymethyl, Nitroxymethyl,
Aminocarbonyloxymethyl, dessen Amino-Gruppe durch Methyl, Ethyl odor Phenyl
substituiert sein kann, sine Morpholinocarbonyloxymethyl- oder
Plperidinocarbonyloxymethyl- Gruppe oder eine Carboxyl-Gruppe, die
verestert oder amidlert sein kann, ist, 5            Z eine durch -GEC-,
-CH=CH-, CH3                      CH 10                                CH
dargestellte Gruppe ist, m eine ganze Zahl von 0 bis 3 Ist, k eine ganze
Zahl von 0 bis 5 ist, 15           Jedoch mit der MaSgabe, daS in dem Fall,
In dem m 2 oder 3 ist, Z und k wilikflrlich innerhalb der in Klammern
gesetzten Repetiereinheit varileren k6nnen, n eine ganze Zahl von 0 bis 10
Ist, wenn m slne ganze Zahl von I bis 3 Ist, und n eine ganze Zahl von 2
bis 10 Ist, wenn m 0 ist), umfassend die Umsetzung einer Verbindung der
aligemeinen Formel 20 7 R      3 25 OR 6 R4 30      (worin R6 ein
Wasserstoff-Atom oder eine Methyl-, Methoxymethyl-, Benzyl- oder
2-Tetrahydropyranyl- Gruppe ist, R7 ein Wasserstoff-Atom oder eine
Hydroxyl-, Methoxy-, Methoxymethyloxy-, Benzoyloxy- oder 2-
Tetrahydropyranyloxy-Gruppe Ist und 35      jedes der anderen Symbole eine
im Vorstehenden angegebene Bedeutung hat) mit elnem Oxidationsmittel. 2.
Verfahren nach Anspruch 1, worin n sine ganze Zahl von I bis 10 ist. 40  3.
Verfahren nach Anspruch 1, worin R' und R2 gleich sind und jewelis Methyl
sind, R3 Methyl ist, R4 sine Phenyl-Gruppe ist, die durch Methyl, Methoxy
oder Fluor substituiert lot, R6 Carboxyl ist, m Null ist und n 4 oder 5
ist, und seine Hydrochinon-Form. 



4.  Verfahren nach Anspruch 1, worin das Derivat 7-(3,5,6-Trimethyl-1
,4-benzochinon-2-yi)-7-phenyiheptan- sliure ist. 45 5. Verfahren nach
Anspruch 1, worin das Derivat
6-(3,5,6-Trimethyl-1,4-benzochinon-2-yi)-6-(4-methox- yphenyl)hexanslure
ist. 6. Verfahren nach Anspruch 1, worin das Derivat
7-(3,5,6-Trimethyl-1,4-benzochinon-2-yi)-7-(4-methox- 50
yphenyl)heptansaure ist. 7. Verfahren nach Anspruch 1, worin das Derivat
7-(3,5,6-Trimethyl-1,4-benzochinon-2-yl)-7-(4-fluorophe- nyl)heptansaure
ist. 55  8. Verfahren nach Anspruch 1, worin das Derivat
7-(3,5,6-Trimethyl-1 ,4-benzochinon-2-yi)-7-(4-methylphe- nyl)heptansaure
ist. 9.  Pharmazeutische Zusammensetzung, enthaltend als Wirkstoff esne
Verbindung der aligemeinen Formel 81          This is the replacement sheet
Date: bW/"153    9 ~ ~~~~~~ a EP 0 171 251 B2 Rl~~~~~~~~~~~~~~~~~~~111 1111
il 11R31 I 0 R2'          ,H-(CH2 n[Z_(CH2) k7R                        (I)
10      (worin R1 und R2 gleich oder verschieden sind und unabhangig
voneinander eine Methyl- oder-Methoxy- Gruppe sind oder R1 und R2 gemeinsam
miteinander -CH=CH-CH=CH- darstellen, R3 sine Methyl-Gruppe ist, R4 Phenyl,
Naphthyl, Thlenyl oder Furyl ist, von denen jedes ein bis ffnf aus der aus
Hydroxyl, He- 15      logen, C1-C3-Aikyl, CI-C3-Alkoxy, Acetyl, Phenyl, p-
odor m-Tolyl, Pyridyl, 3-Pyridylmethyl, Benzoyl, Methylendioxy,
Trimethylen, 1-imidazolyl und Imidazolylmethyl bestehenden Gruppe
ausgewahite Sub- stftuenten haben kann, R6 sine Methyl-
oder-Methoxy-Gruppe, sine Hydroxymethyl-Gruppe, Methoxymethyloxymethyl,
Acetoxymethyl, Nitroxymethyl, Aminocarbonyloxymethyl, dessen Amino-Gruppe
durch Methyl, Ethyl oder 20      Phenyl substituiert sein kann, Bine
Morpholinocarbonyloxymethyl- oder Piperidinocarbonyloxymethyl- Gruppe oder
sine Carboxyl-Gruppe, die verestert oder amidiert soin kann, ist, Z sine
durch -CuC-, -CH=CH-, CH3                CHt 25
3~~, CH3           ~C i dargestelite Gruppe ist, 30            m sine ganze
Zahl von 0 bis 3 st, k sine ganze Zahl von 0 bis 5 ist, jedoch mit der
Mai~gabe, da& In dem Fall, in dem m 2 oder 3 ist, Z und k wilik(IrlIch
innerhalb der In Klammern gesetzten Repetiereinheit varileren konnen, , n
sine ganze Zahl von 0 bis 10 1t, wenn m sine ganze Zahl von 1 bis 3 ist,
und n sine ganze Zahl 35      von 2 bis 10 ist, wenn m 0 Ist) oder seine
Hydrochinon-Form. Rovendlcations 40 Revendicatlons pour les Etats
contractants sulvants: BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 



1. Deriv6 quinonique de formule g6nerale: 45                        0 50
R2-(CcH2)jn  EZ- (CH2) k      R .    ( I) dans laquelle R1 et R2 sont
Identiques ou diff6rents et repr6sentent, independamment, un groups methyle
ou methoxy ou RI et R2 pris ensemble repr6sentent -CH=CH-CH=CH-; R3 est un
groups m6thyle; R4 est S5       un groups ph6nyle, naphtyle, thienyle ou
furyle dont chacun pout porter de 1 a 5 substituants choisis dans le groups
consistent en I'hydroxyle, un halogene, un groups alcoyle en CI-C3, alcoxy
en CI-C3, acetyie, phbnyle, pou m-tolyle, pyridyle, 3-pyridylm6thyle,
benzyole, m6thylinedioxy, trimethylene, 1-imidazolyle et imidazolylmethyle;
Rs est un groups methyle ou methoxy, un groups hydroxm6thyle, methoxymethy-
82        This is the replacement sheet Date: c,  1_    EP 0 171 251 B2
! cIAII 1 1 IINl Il i!lI loxym6thyle, ac6toxymethyle, nitroxym6thyle,
aminocarbonyloxymethyle dont le groups amino peut etre substitu6 par un
groups m6thyle, bthyle ou ph6nyle, un groups morpholinocarbonyloxym6thyle
ou pip6- ridinocarbonyloxymethyl6 ou un groupe carboxylique qui peut etre
estbrifie ou amide; Z est un groups re- pr6sentb par -CsC-, -CH=CH-, 5
-04,-C-                  -           or  C SH3 10      n      e    de 2 m
ast un nomnbre entier de 0 A 3; k let un nombre ontler de 0 A 5, aven ie
condition, toutefois, quo Z et k peuvent Otre choisis librement A
l'int6rieur des unlths r~p~titlves plac~es entre paronfthses lorequs mosat
Io nombre 2 ou 3; n oat un nombrd antler do 0 A 10 lorlque m est un nombre
entler do s A 3 et n sst un 15      nombre e ntiu r do 2 A 10 lorequs m est
0, ou la forms hydroqulnonique ds co deriv-. 2.  Compose selon la
revendication 1, danes loquel n at un nomzbro ontior do  I A 10. 3. Composb
selon la revendicatlon 1, danes l'qui RI et R2 sont identiques et sont
chacun un m6thyle, R3 20      estun m~thyle, R4 set un groups ph~nyls qul
poutfitrssubetituA parun groups m6thyle, m6thoxyoufluore, R5 eat un
carboxyl, mosxt zoro et n et 4 ou 5, ot la forms hydroquinonique do
celui-ci. 4.  Compose solon la revendication 1, qui eat l'acide
7-(3,5,6-trimbthyl-1,4-benzoquinone-2-yl)-7-ph4nylhep- tandoque. 25  5.
Compose selon la revendication 1, qul est l'acide
6-(3,5,6-trim6thyl-1,4-benzoquinone-2-yi)-6-(4-mA- thoxyph6nyl)hexanolque.
6.  Compose selon la revendication 1, qul est I'acide
7-(3,5,6-trimethyl-1,4-benzoquinone-2-yI)-7-(4-mA- thoxyph6nyl)heptandique.
307. Compos6 solon la revendication 1, qul sat I'aclde 7-(3,5,6-trlm~thyl-1
,4-benzoqulnone-2-yI)-7-(4-fluoro- phenyl)heptanodque. S.ComposA sollon la
revendication 1, qul sat I'acide 7-(3,5,8-trim6thyl-1
,4-benzoquinone-2-yi)-7-(4-m~thyl- 35      phhnyl)heptandique. 9. Procbde
de preparation dun derive quinonique de formule genbrals: 40
RIsA    R3. R2     r-CH CH2)( tZ-(CH2)                   RI 0   R4 45 dans
laquelle R1 et R2 sont Identiques ou dHferents et representent,
independamment, un groups methyle ou methoxy ou R1 et R2 prls ensemble
reprbsentent -CH=CH-CH=CH-; R3 est un groups methyle; R4 est un groups
phenyle, naphtyle, thlenyle ou furyle dont chacun peut porterde I a 5
substituants choisis dans 



le groups consistant en l'hydroxyle, un halogene, un groups alcoyle en
C1-C3, alcoxy en C1-C3, acetyle, phbnyle, pou m-tolyle, pyridyle,
3-pyridylmbthyle, benzoyle, methylbnedioxy, trimhthylbne, 1-imidazolyle et
Imidazolylmethyle; RO est un groups methyle ou m~thoxy, un groups
hydroxmethyle, mbthoxymethy- loxymrthyle, acetoxymethyle, nitroxymethyle,
aminocarbonyloxym~thyle dont le groupo amino peut Atre substitub par un
groups methyle, bthyle ou phbnyle, un groups morphollnocarbonyloxym~thyle
ou pipe- ridinocarbonyloxym~thyle ou un groups carboxylique qui pout tro
esterifie ou amide; Z est un groups re- presentb par -OCC-, -CH=CH-, This
is the replacement sheet 83            Date:    EP~~~~~~~~~~~ ~
1111111 1711 2511 12 * C   L  M   S CH3  3            r CH34& -5  -0-,
-Jlor _CH3                            1   4 5 m est un nombre entier de 0 A
3; k eat un nombre entier de 0 A 5, avec la condition, toutefols, quo Z et
k peuvent etre cholsis librement & l'int6ileurdes unites repetitives
placbes entre parentheses lorsque m eat le nombre 2 ou 3; n est un nombre
antier de 0 A 10 lorsque m est un nombre entler de 1 A 3 et n eat un 10
nombre antier de 2 A 10 lorsque m est 0, selon lequel on fait r6agir un
compose de formule g6nerale: R7 15   aJ~iI'g H -(CH2)ii7iZ-(CH2)k+irRS
(II) OR6 R4 20      dans laquelle Re est un atome d'hydrogbne ou un group.
methyle, methoxymbthyle, benzyle ou 2-tetra- hydropyrannyle; R7 est un
atome d'hydrogene ou un groups hydroxyle, m6thoxy, methoxymethyloxy, ben-
zoyloxy ou 2-tetrahydropyrannyloxy; et chacun des autres symboles est tel
quo dWfin ci-dessus, avec un agent oxydant. 25  10. Composition
pharmacoutique qui contient, comme substance active, un compos6 de formulo
gbnerale: R1           R3 30  R               -- CH    CH2)--Z- (CH2) kemRs
tI) OI I4 36      dans laquelle R1 et R2 sont identiques ou diff6rents et
representbnt, Indbpendamment, un groups m~thyle ou m~thoxy ou R1 et R2 pris
ensemble reprbsentent -CH=CH-CH=CH-; R3 est un groupe methyle; R4 oet un
groups phbnyle, naphtyle, thilnyle ou furyle dont chacun psut porter de 1A
a5 substituants choisia dans le groups consistant en l'hydroxyle, un
halogbne, un groups alcoyle en C1-C3, alcoxy en C1-C3, acbtyle, phenyle, p-
ou m-tolyle, pyridyle, 3-pyridylm~thyle, benzoyle, mbthylbnedioxy,
trimhthylbne, 1-imidazolyle 40      et Imidazolylmethyle; R5 est un groups
m~thyle ou m~thoxy, un groupe hydroxmethyle, m~thoxymethy- loxym~thyle,
acetoxym~thyle, nitroxymbthyle, aminocarbonyloxym6thyle dont le groups
amino pout etre substltu6 par un groups methyle, ethyle ou phenyle, un
groups morphollnocarbonyloxymbthyle ou pipb- ridinocarbonyloxym~thyle ou un
groups carboxylique qul pout tre. est~rif i1 ou amide; Z eat un groups re-
presentb par -CC-, -CH=CH-, 45 CH3 50                              t3 m est
un nombre entler de 0 A 3; k est un nombre entler de 0 A 5, avec la
condition, toutefols, que Z et k- 



peuvent Atre chobais librement A l'inteieur des unltbs rbpbtitives placbes
entre parentheses lorsque m eat le nombre 2 ou 3; n eat un nombre entier de
0 A 10 lorsque m eat un nombre entier de 1 A 3 et n est 55      un nombre
entler de 2 A 10 lorsque m eat 0, ou la formo hydroquinonique de ce derivb.
This is the replacement sheet 84 Date; (D'9?z1q a    EP 0 171 251 B2
I 11111 lII III IIl ll *C   L  M   S* Revendlcations pour l'Etat
contractant suivant: AT 1.  Procede de preparation d 'un derive quinonique
de formule generale: 5 R2    - C1 ng t- (CHzk m
) 14                             m dans laquelle RI et R2 sont identiques
ou differents et reprisentent, independamment, un groups methyle 15      ou
methoxy ou R1 et R2 pris ensemble representent -CH=CH-CH=CH-; R3 eat un
groups methyle; R4 est un groupe phenyle, naphtyle, thienyle ou furyle dont
chacun pout porter de I A S substituants cholsis dans le groups consistant
en l'hydroxyle, un halogene, un group. alcoyle on C1-C3, alcoxy en C1-C3,
acetyle, phenyle, p- ou m-tolyle, pyridyle, 3-pyridylmbthyle, benzoyle,
methylinedloxy, trimethyline, 1-imidazolyle et imidazolylmethyle; R5 eat un
groups methyle ou methoxy, un group. hydroxmethyle, methoxymethy- 20
loxym~thyle, acetoxymethyle, nitroxymethyle, aminocarbonyloxymethyle dont
le groupe amino peut etre substitue par un groups methyle, ethyle ou
phenyle, un groups morpholinocarbonyloxymethyle ou pipe-
ridinocarbonyloxymethyle ou un groupe carboxylique qui pout Mtrs esterifie
ou amide; Z est un groups re- presente par -C.C-, -CH=CH-, 25
CH3  C3                            0.    3 30 m eat un nombre entier de 0 A
3; k eat un nombre entler de 0 A 5, avec la condition, toutfolbs, que Z et
k peuvent itre choisis librement A l'intbrieurdes unites repetitives
placees entre parentheses lorsque m eat le nombre 2 ou 3; n eat un nombre
entler de 0 A 10 lorsque m eat un nombre antier de I A 3 et n eat un nombre
entier de 2 A 10 lorsque m eat 0, selon lequel on fait reagir un compose de
formule generale: 35 R 7 ORR R2      a       -  ( CH  )   t  (H)k m 5 45
dana laquelle R6 eat un atome d'hydrogbne ou un groupo methyle,
mbthoxymrthyle, benzyle ou 2-tetra- hydropyrannyle; R7 eat un atome
d'hydrogene ou un groupe hydroxyle, methoxy, m~thoxymhthyloxy, ben- zoyloxy
ou 2-tetrahydropyrannyloxy; et chacun des autres symboles eat tel quo
dWfini ci-dessus, avec un agent oxydant. 50 2.  Procede selon la
revendication 1, dans lequel n eat un nombre entier de I A 10. 3. Procede
selon la revendication 1, dans lequel R1 et R2 sont Identiques et sont
chacun un methyle, R3 est un m~thyle, R4 eat un groupe phenyle qui pout
etre substitue par un group. methyle, methoxy ou fluore, 55      R6 eat un
carboxyle, m eat zero et n eat 4 ou 5, et la forms hydroquinonique de
colui-ci. 4.  Procede selon la revendication 1, dans lequel le derive est
l'acide 7-(3,5,6-trim~thyl-1,4-benzoquinone- 2-yl)-7-phenylheptanoique. 



85           This is the replacement sheet Date: 63    5. Procede selon la
revendication 1, dens lequel le d6rive eat l'aclde 6-(3,5,6-trim6thyl-1
,4-benzoquinone- 2-yl)-6-(4-m~thoxyph6nyl)hexanoique. 6. Procede salon la
revendication 1, dens lequel Is deriv6 eat l'acide 7-(3,5,6-trim6thyl-1
,4-benzoquinone- 5       2-yl)-7-(4-m6thoxyph6nyl)heptanoique. 7. Proced6
selon la revendication 1, dans lequel le d6riv east l'acide
7-(3,5,6-trim6thyl-1,4-benzoquinone- 2-yl)-7-(fluoroph6nyl)heptandique. 0
8.  Proced6 selon la revendicatlon 1, dans lequel le d6riv6 esat l'acide
7-(3,5,6-timethyl-1,4-benzoqulnone- 2-yl)-7-(4-methylph6nyl)heptandique. 9.
Composition pharmaceutique qui contient, comme substance active, un compose
de formula g6nbrale: 15                     o- 20              R2> " C
2'n -     C2}}+                      (}) o    R dens laquelle RI et R2 sont
identiques ou diff6rents et repr6sentbnt, independamment, un groups methyle
25      ou methoxy ou R1 et R2 pris ensemble representent -CH=CH-CH=CH-; R3
est un groupe methyle; R4 eat un groups phenyle, naphtyle, thienyle ou
furyle dont chacun peut porterde 1 a 5 substituants choisla dans le groups
consistant en l'hydroxyle, un halogene, un groups alcoyle en C1-C3, alcoxy
en C,-C3, acetyle, phenyle, p- ou m-tolyle, pyridyle, 3-pyridylmethyle,
benzoyle, methylinedioxy, trimethylbne, 1-imidazolyle et Imldazolylmethyle;
R5 eat un groupa methyle ou methoxy, un groupe hydroxmrthyle, methoxymethy-
90      loxymethyle, acetoxymhthyle, nitroxymethyle,
aminocarbonyloxymethyle dont le groups amino peut etre substitub par un
groups methyle, ethyle ou phbnyle, un groups morphollnocarbonyloxym~thyle
ou pip6- ridinocarbonyloxymethyle ou un groups carboxylique qui peut etre
esterifie ou amid6; Z eat un groups re- presente par -CmC-, -CH=CH-, 96
-0<, C-~ r e r ,Or tCH3 ; CH3                          CH *  40 m eat un
nombre antler de 0 a 3; k eat un nombre antler de 0 A 5, avec la condition,
toutefolis, qua Z et k peuvent Gtre cholsis librement A l'interleur des
unites repetitives placees entre parentheses lorsque m est le nombre 2 ou
3; n eat un nombre antler de 0 & 10 lorsque m eat un nombre antler de I A 3
et n eat un nombre antler de 2 A 10 lorsque m eat 0, ou la forms
hydroquinonique de ce derIv6. 45 50 55 This is the replacement sheet 86
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