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(57) Abstract

The invention relates
to thienopyrimidines
of formula (I) wherein
R', Ry, RY R4 X and
n have the meanings
given in claim 1, and
to theit physiologically
compatibie salts, Said
thienopyrimidines and
their salts display
a phosphodiesterase
V-inhibition and can be
used for treating discases
of the cardiovascular

(n

system and for treating and/or as a therapy for disturbances in potency.

(57) Zusammenfassung

Thicnopyrimidine der Formel (1), sowie deren physiologisch unbedenklichen Salze, warin R!, R?, R3, R4, X und n dic in Anspruch
1 angegebenen Bedeutungen haben, zeigen eine Phosphodiestsrase V~Hemmung und kénnen zur Behandlung von Erkrankungen des
Herz—Kreislaufsystems und zur Behandlung und/oder Therapie von Potenzstdrungen eingesetzt werden.
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Thienopyrimidines

The invention relates to compounds of the

formula I

£ F w4

RS |LF# 6900
(CHa)p, E
2 HN” B oW A le
et
S~ N R4 I N0/

R1S\J\

in which
R, R?
R! and R®
R*, R*

&R? and R?
X

RS

Rs

R7

N X

in each case independently of one another are
H, A or Hal, where one of the radicals R! or
R? is always # H,

together are also alkylene having 3-5 C
atoms,

in each case independently of one another are
H, A, OA or Hal,

together are also alkylene having 3-5 C
atoms, -0-CH;-CH,-, -0-CH,-0- or -0-CH;-CH;-0-,

is R® or R®, which is monosubstituted by R’,

is linear or branched alkylene having 1-10 C
atoms, in which one or two CH; groups can be
replaced by -CH=CH- groups, or

is -CgHs= (CH2)n—,

is cycloalkylalkylene having 6~12 C atoms,

is COOH, COQA, CONH;, CONHA, CON(A): or CN,
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A is alkyl having 1 to 6 C atoms,
Hal is F, €1, Br or I,

m is 1 or 2,

and

n is 0, 1, 2 or 3,

and their physiologically acceptable salts.

Pyrimidine derivatives are disclosed, for
example, in EP 201 188 or WO 93/06104.

The invention is based on the object of finding
novel compounds having valuable properties, in
particular those which can be used for the production
of medicaments.

It has been found that the compounds of the
formula I and their salts have very valuable
pharmacelogical properties together with good
tolerability.

In particular, they show a specific inhibition
of cGMP phosphodiesterase (PDE.V).

Quinazolines having c¢GMP phosphodiesterase-
inhibiting activity are described, for example, 1in
J. Med. Chem. 36, 3765 (1993) and ibid. 37, 2106
(1994) .

The biological activity of the compounds of the
formula I can be determined by methods such as are
described, for example, in WO 93/06104. The affinity of
the compounds according to the invention for cGMP and
¢AMP phosphodiesterase 1is determined by ascertaining
their IGsp values (concentration of the inhibitor which
is needed in order to achieve a 50% inhibition of the
enzyme activity).

To carry out the determinations, enzymes isolated by
known methods can be used (e.g. W.J. Thompson et al.,
Biochem. 1971, 10, 311). To carry out the experiments,
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a modified "batch" method of W.J. Thompson and M.M.
Appleman (Biochem. 1979, 18, 5228) can be used.

The compounds are therefore suitable for the
treatment of disorders of the cardiovascular system, in
particular of cardiac insufficiency, and for the
treatment and/or therapy of potency disorders (erectile
dysfunction).

The use of substituted pyrazolopyrimidinones
for the treatment of impotence 1is described, for
example, in WO 94/28902.

The compounds are effective as inhibitors of
phenylephrine-induced contractions in cavernous body
preparations of hares. This biological action c¢an be
demonstrated, for example, by the method which 1is
described by F. Holmquist et al. in J. Urol., 150,
1310-1315 (1993).

The inhibition of the contraction shows the efficacy of
the compounds according to the invention for the
therapy and/or treatment of potency disorders.

The compounds of the formula I can be employed
as pharmaceutical active compounds in human and
veterinary medicine. They can furthermore be employed
as intermediates for the production of  further
pharmaceutical active compounds.

The invention accordingly relates to the
compounds of the formula I and to a process for the
preparation of compounds of the formula I according to
Claim 1, and their salts, characterized in that

a) a compound of the formula II
RE L
R1//JN\ I
x
$7 N7 X
in which

R}, R?® and X have the meanings indicated,
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and L is Cl, Br, OH, SCH; or a reactive esterified
OH group,

is reacted with a compound of the formula ITI
R3

N _ACH2)q I
2

in which
R’, R® and n have the meanings indicated,
or

b) a radical X in a compound of the formula I is
converted into another radical X by, for example,
hydrolysing an ester group to a COOH group or
converting a COOH group intd an amide or into a cyano
group

and/or by converting a compound of the formula I into
one of its salts.

Above and below, the radicals R}, R?, R?}, R', R?,
R, R’, X, L and n have the meanings indicated in the
formulae I, II and III, if not expressly stated
ctherwise.

A is alkyl having 1-6 C atoms.
In the above formulae, alkyl is preferably unbranched
and has 1, 2, 3, 4, 5 or 6 C atoms and is preferably
methyl, ethyl or propyl, furthermore preferably
isopropyl, butyl, isobutyl, sec-butyl or tert-butyl,
but also n-pentyl, neopentyl, isopentyl or hexyl.

X is an R* or R® radical which is
monosubstituted by R’.

R® is a linear or branched alkylene radical
having 1-10, preferably 1-8, C atoms, the alkylene
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radical preferably being, for example, methylene,
ethylene, propylene, isopropylene, butylene,
iscobutylene, sec~butylene, pentylene, i-, 2- or
3-methylbutylene, 1,1-, 1,2- or 2,2-dimethylpropylene,
l-ethylpropylene, hexylene, 1-, 2-, 3- or
4-methylpentylene, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or
3,3-dimethylbutylene, 1- or Z-ethylbutylene, l-ethyl-1-
methylpropylene, 1l-ethyl-2-methylpropylene, 1,1,2- or
1,2,2-trimethylpropylene, linear or branched heptylene,
octylene, nonylene or decylene. R® is furthermore, for
example, but-2-enylene or hex-3-enylene.

R® is cycloalkylalkylene having 6-12 C atoms,
preferably, for example, cyclopentylmethylene,
cyclohexylmethylene, cyclohexylethylene, cyclohexyl-
propylene or cyclchexylbutylene.

One of the radicals R' and R® is preferably H,
while the other is preferably propyl or butyl, but
particularly preferably ethyl or methyl. Furthermore,
R! and R?* are also together preferably propylene,
butylene or pentylene.

Hal is preferably F, Cl or Br, but also I.

The radicals R® and R*' can be identical or
different and are preferably in the 3- or 4-position of
the phenyl ring. They are, for example, in each case
independently of one another, H, alkyl, F, Cl, Br or I
or together alkylene, such as, for example, propylene,
butylene or pentylene, furthermore ethylenoxy,
methylenedioxy or ethylenedioxy. Preferably, they are
also in each case alkoxy, such as, for example,
methoxy, ethoxy or propoxy.

The radical R’ is preferably, for example,
COOH, COOCH,, COQC;H;, CONH;, CON{CHs;)z, CONHCH; or CN.

It applies to the entire invention that all
radicals which occur a number of times can be identical
or different, i.e. are independent of one another.

Accordingly, the invention relates in
particular to those compounds of the formula I in which
at least one of the radicals mentioned has one of the
preferred meanings indicated above. Some preferred
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groups of compounds can be expressed by the following

subformulae Ia to Id, which correspond to the formula I

and in which the radicals not designated in greater

detail have the meaning indicated in the formula I, but

in wh

in Ia

in Ib

in Ic

ich
X
Rl’ R2
R?® and R}
X
R}, R?
rR?, R*
R® and R*
X
n
Rl, R2
R! and R?
r®, r!

is R® or R®, which is substituted by COOH
or COOA;

in each <case independently of ©one
another are H, A or Hal, where at least
one of the radicals R! and R? is always
# H,

together are alkylene having 3-5 C
atoms, -0-CH,~-CHs-, -0-CH,-0- or
-Q-CH,-CH2~C,

is R® or R%, which is substituted by COOH
or COQA;

in each case independently of one
anocther are H, A or Hal, where at least
one of the radicals R! and R?® is always
# H,

in each <case independently of one
another are H, A, OA or Hal,

together are alkylene  having 3-5C
atoms, -0-CH,-CH,-, -0-CH,~0- or
-0-CH,-CH;~0,

is R® or R% which is substituted by COOH
or COOA,

is 1 or 2,

in each case independently of one
another are H, A or Hal, where one of
the radicals R} and R? is always # H,
together are also alkylene having 3-5 C
atoms,

in each case independently of one
another are H, A, OA or Hal,
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R? and R' together are also -0-CH,-0-,

X is R® which is monosubstituted by R’,

R is linear or branched alkylene having 1
to 10 C atoms, or
~CgH4-CHp-,

R’ is COOH or COOA,

A is alkyl having 1 to 6 C atoms,

Hal is F, Cl, Br or I,

m is 1 and

n is 1 or 2.

The compounds of the formula I and alsc the
starting substances for their preparation are otherwise
prepared by methods known per se, such as are described
in the literature {(e.g. in the standard works such as
Houben-Weyl, Methoden der organischen Chemie (Methods
of Organic Chemistry], Georg-Thieme~Verlag, Stuttgart),
namely under reaction conditions which are known and
suitable for the reactions mentioned. Use can also be
made in this case of variants which are known per se,
which are not mentioned here in greater detail.

In the compounds of the formula II or III, R},
R?, R} R!, X and n have the meanings indicated, in
particular the preferred meanings indicated.

If L is a reactive esterified OH group, this is
preferably alkylsulfonyloxy having 1-6 C atoms
{(preferably methylsulfonyloxy) or arylsulfonyloxy
having 6-10 C atoms (preferably phenyl- or
p-tolylsulfonyloxy, furthermore also 2-naphthalene-
sulfonyloxy}}.

The compounds of the formula I can preferably
be obtained by reacting compounds of the formula II
with compounds of the formula III.

If desired, the starting substances can also be
formed in situ such that they are not isolated from the
reaction mixture, but immediately reacted further to
give the compounds of the formula I.

On the other hand, it 1is possible to carry out
the reaction stepwise.
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As a rule, the starting . compounds of the
formulae II and III are known. If they are not known,
they can be prepared by methods known per se.

Compounds of the formula II c¢an be obtained,
for example, by reaction with POCl; of compounds which
are synthesized from thiophene derivatives and
CN-substituted alkylenecarboxylic acid esters (Eur. J.
Med. Chem. 23, 453 (1988}).

In detail, the reaction of the compounds of the
formula II with the compounds of the formula III is
carried out in the presence or absence of an inert
solvent at temperatures between approximately -20 and
approximately 150°, preferably between 20 and 100°.

The addition of an acid~-binding agent, for
example of an alkali metal or alkaline earth metal
hydroxide, carbonate or bicarbonate or of another salt
of a weak acid of the alkali metals or alkaline earth
metals, preferably of potassium, sodium or calcium, or
the addition of an organic base such as triethylamine,
dimethylamine, pyridine or quinoline or of an excess of
the amine component, can be favourable.

Suitable inert solvents are, for example,
hydrocarbons such as hexane, petroleum ether, benzene,
toluene or xylene; chlorinated hydrocarbons such as
trichlorcethylene, 1,2-dichlorcoethane, carbon
tetrachloride, chloroform or dichloromethane; alcohols
such as methanol, ethanol, isopropancl, n-propanol,
n-butanol or tert-butancl; ethers such as diethyl
ether, diisopropyl ether, tetrahydrofuran (THF) or
dioxane, glycol ethers such as ethylene glycol
monomethyl or monoethyl ether (methyl glycol or ethyl
glycol), ethylene glycol dimethyl ether (diglyme);
ketones such as acetone or butanone; amides such as
acetamide, dimethylacetamide, N-methylpyrrclidone or
dimethylformamide (DMF); nitriles such as acetonitrile;
sulfoxides such as dimethyl sulfoxide (DMSO); nitro
compounds such as nitromethane or nitrobenzene; esters

such as ethyl acetate or mixtures of the solvents
menticned.
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It is furthermore possible, in a compound of
the formula I, to convert a radical X into another
radical X, e.g. by hydrolysing an ester or a cyano
group to a COOH group.

Ester groups can be hydrolysed, for example,
using NaOH or KCH in water, water-THF or water-dioxane
at temperatures between 0 and 100°C.

Carboxylic acids can be converted into the
corresponding carbonyl chlorides, for example, using
thionyl <chloride and these can be converted into
carboxamides. Carbonitriles are obtained from these by
elimination of water in a known manner.

An acid of the formula I can be converted into
the associated acid addition salt using a base, for
example by reaction of equivalent amounts of the acid
and of the base in an inert solvent such as ethanol and
subsequent evaporation. Possible  bases for this
reaction are those which yield physiologically
acceptable salts.

Thus the acid of the formula I can be converted into
the <corresponding metal salt, in particular alkali
metal or alkaline earth metal salt, or into the
corresponding ammonium salt using a base (e.g. sodium
or potassium hydroxide or carbonate).

Possible bases for this reaction are, 1in particular,
also organic  bases which yield physiologicaliy
acceptable salts, such as, for example, ethanolamine.

On the other hand, a base of the formula I can
be converted into the associated acid addition salt
using an acid, for example by reaction of equivalent
amounts of the base and of the acid in an inert solvent
such as ethanol and subsequent evaporation. Possible
acids for this reaction are in particular those which
yield physioclogically acceptable salts. Thus inorganic
acids can be used, e.g. sulfuric acid, nitric acid,
hydrohalic acids such as  hydrochloric acid or
hydrobromic acid, phosphoric acids such as
orthophosphoric acid, sulfamic acid, furthermore

organic acids, in particular aliphatic, alicyclic,
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araliphatic, aromatic or heterocyclic mono- or
polybasic carboxylic, sulfonic or sulfuric acids, e.g.
formic acid, acetic acid, propionic acid, pivalic acid,
diethylacetic acid, malonic acid, succinic acid,
pimelic acid, fumaric acid, maleic acid, lactic acid,
tartaric acid, malic acid, citric acid, gluconic acid,
ascorbic acid, nicotinic acid, isonicotinic acid,
methane- or ethanesulfonic acid, ethanedisulfonic acid,
2-hydroxyethanesulfonic acid, benzenesulfonic acid,
p-toluenesulfonic acid, naphthalenemono- and
-~disulfonic acids, laurylsulfuric acid. Salts with
physiologically unacceptable acids, e.g. picrates, can
be used for the isolation and/or purification of
compounds of the formula I.

The invention furthermore relates to the use of
the compounds of the formula I and/or their
physiologically acceptable salts for the production of
pharmaceutical preparations, in particular in a non-
chemical way. In this case, they can be brought into a
suitable dose form together with at least one solid,
liquid and/or semi-liquid excipient or auxiliary and,
if appropriate, in combination with one or more further
active compounds.

The invention also relates to medicaments of
the formula I and their physioclogically acceptable
salts as phosphodiesterase V inhibitors.

The invention furthermore relates to
pharmaceutical preparations comprising at least one
compound of the formula I and/or one of its
physiologically acceptable salts.

' These preparations can be used as
pharmaceuticals in human or veterinary medicine.
Possible excipients are organic or inorganic substances
which are suitable for enteral (e.qg. oral) or
parenteral administration or topical application and do
not react with the novel compounds, for example water,
vegetable o0ils, benzyl alcohels, alkylene glycols,
polyethylene glycols, glyceryl triacetates, gelatin,
carbohydrates such as lactose or starch, magnesium
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stearate, talc, petroleum jelly. Tablets, pills, coated
tablets, capsules, powders, granules, syrups, juices or
drops are used, in particular, for oral administration,
suppositories are used for rectal administration,
solutions, preferably oily or aqueous solutions,
furthermore suspensions, emulsions or implants, are
used for parenteral administration, and ointments,
creams or powders are used for topical application. The
novel compounds can also be 1lyophilized and the
lyophilizates obtained wused, for example, for the
production of injection preparations. The preparations
indicated <can be sterilized and/or can contain
auxiliaries such as lubricants, preservatives,
stabilizers and/or wetting agents, emulsifiers, salts
for affecting the osmotic pressure, buffer substances,
colourants, flavourings and/or one or more further
active compounds, e.g. one or more vitamins.

The compounds of the formula I and their
physiologically acceptable salts can be employed in the
control of diseases in which an increase in c¢GMP
(cyclic guanosine monophosphate) leads to inhibition or
prevention of inflammation and muscle relaxation. The
compounds according to the invention can be used in
particular in the treatment of diseases of the
cardiovascular system and for the treatment and/or
therapy of potency disorders.

In this case, as a rule the substances are
preferably administered in doses of between
approximately 1 and 500 mg, in particular between 5 and
100 mg, per dose unit. The daily dose is preferably
between approximately 0.02 and 10 mg/kg of body weight.
The specific dose for each patient depends, however, on
all sorts of factors, for example on the efficacy of
the specific compound employed, on the age, body
weight, general state of health, sex, on the diet, on
the time and route of administration, and on the
excretion rate, pharmaceutical combination and severity
of the respective disorder to which the therapy
applies. Oral administration is preferred.
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Above and below, all temperatures are indicated
in °C. In the following examples, "customary working
up" means: water is added, if necessary, the mixture is
adjusted, if necessary, to pHs of between 2 and 10
depending on the constitution of the final product and
extracted with ethyl acetate or dichloromethane, the
organic phase 1is separated off, dried over sodium
sulfate and evaporated, and the residue is purified by
chromatography on silica gel and/or by crystallization.
Mass spectrometry (MS}): EI {electron impact ioniz-

ation) M'
FAB {fast atom bombardment)
(M+H}*

Example 1
1.9 g of methyl 3-(4-chloro-5,6,7,8~-tetrahydro-

[l1lbenzothieno[2, 3-d]pyrimidin-2-yl)propicnate
[obtainable by cyclization of methyl 2-amino-4,5,6,7-
tetrahydrobenzothiophene-3-carboxylate with methyl
3-cyanopropionate and subsequent <chlorination with
phosphorus oxychloride/dimethylamine] and 2.3 g of
3-chloro-4-methoxybenzylamine {("A") in 20 ml of
N-methylpyrrolidone are stirred at 110° for S hours.
The solvent is removed and worked up in the customary
manner. 2.6 g of methyl 3-{4-(3-chloro-4-
methoxybenzylamino)-5,6,7, 8~tetrahydro[l]benzothieno-
(2,3-d]pyrimidin-2-yl]jpropicnate are obtained as a
colourless oil.

The following are obtained analogously by
reaction of "A"

with methyl 3-(4-chloro~5,6~-cyclopenteno{l]benzo-
thieno(2, 3-d]pyrimidin-2-yl)propionate
methyl 3-[(4-(3-chloro-4-methoxybenzylamineo) -5, 6~
cyclopenteno(l]benzothieno[2, 3-d]pyrimidin-2-
yllpropionate;

with methyl 3-(4-chloro-5,6-cyclopenteno{ljbenzo-
thieno (2, 3-d}pyrimidin-2-yl)propionate
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methyl 3-(4-(3-chloro~-4-methoxybenzylamino) -5, 6-
cyclopenteno{llbenzothieno(2, 3-d]pyrimidin-2-
yllpropionate;

with methyl 3-(4-chloro-6-methylthieno{2,3-dlpyrimidin-
2-yl)propicnate
methyl 3-{4-(3-chlcoro-4-methoxybenzylamino) -6-
methylthieno[2,3-d]lpyrimidin-2-yl)propicnate;

with methyl 3-{4-chloro~5,6~dimethylthienc[2,3-d] -
pyrimidin-2-yl)propionate
methyl 3-[4~-{3-chloro~-4-methoxybenzylamino) -5, 6-
dimethylthieno[2,3-d]pyrimidin-2-yl]propicnate;

with methyl 3-(4-chloro-6-ethylthieno(2,3-d]lpyrimidin-
2-yl)propionate
methyl 3-[4-(3-chloro—~4-methoxybenzylamino)}-6-
ethylthieno[2, 3~-d]pyrimidin-2-yl]propionate;

with methyl 3-(4,6~dichlorothieno(2,3-d}jpyrimidin-2-
yl)propionate
methyl 3-[4-(3-chloro-4-methoxybenzylamino)-6-
chlorothieno[2,3-d]pyrimidin-2-yljpropionate;

with methyl 2-{4-chloro-5,6,7,8-tetrahydro[l]lbenzo-
thieno{2, 3-d]pyrimidin-2-yl)acetate
methyl 2-[4-(3~-chloro~4-methoxybenzylamino) -
5,6,7,8-tetrahydro(l}benzothienco(2,3-d])pyrimidin-
2-yllacetate.

The following are obtained analogously by
reaction of 3,4-methylenedioxybenzylamine

with methyl 3-(4-chloro-5,6,7,8~tetrahydro{l])benzo-
thieno(2,3-dlpyrimidin-2-yl)propionate
methyl 3-{4-(3,4-methylenedioxybenzylamino) -
5,6,7,8-tetrahydro[l)benzothieno(2,3~d)pyrimidin-
2-yl)propionate
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with methyl 3-{4-chloro-5,6-cyclopenteno|{llbenzo-
thieno(2, 3-d]lpyrimidin-2-yl)propionate
methyl 3-[4-(3,4-methylenedioxybenzylaminc) -5, 6-
cyclopenteno(l]lbenzothieno(2, 3-d]lpyrimidin-2-
yl]lpropionate;

with methyl 3-(4-chloro-5, 6-cycloheptenc(l]lbenzo-
thieno(2,3-d}pyrimidin-2-yl)propionate
methyl 3-[4-(3,4-methylenedioxybenzylamino) -5, 6-
cyclohepteno[llbenzothieno[2,3~-d]lpyrimidin-2-
yllpropionate;

with methyl 3-(4-chloro-6-methylthieno(2, 3~-d]pyrimidin-
2-yl)propionate
methyl 3-[4-(3,4-methylenedioxybenzylamino) -6-
methylthieno-[2,3~-d]pyrimidin-2-yl]propionate;

with methyl 3-(4~chloro-5, 6-dimethylthieno([2, 3~
dlpyrimidin-2-yl)propionate
methyl 3-{4-{(3,4-methylenedioxybenzylamino) -5, é-
dimethylthieno-(2,3-d]lpyrimidin-2-yl]propionate;

with methyl 3-{4-chloro~6-ethylthieno[2,3~d]lpyrimidin-
2-yl)propionate
methyl 3-[4-(3, 4-methylenedioxybenzylamino) -6-
ethylthieno(2,3-d)pyrimidin-2-yl]lpropionate;

with methyl 3-(4,6-dichlerothieno(2, 3-d]jpyrimidin-2~
yl)propionate
methyl 3-[4-(3,4-methylenedioxybenzylaming) -6-
chlorothieno[2,3-d]pyrimidin~-2-yl]lpropicnate.

The fcllowing are obtained analogously by
reaction of "A"

with methyl 4-(4~chloro-5,6,7,8-tetrahydro(l]benzo-
thieno(2,3-d]pyrimidin-2-yl)butyrate
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methyl 4-{4~-(3-chloro-4-methoxybenzylamino) -
5,6,7,8-tetrahydro[l]benzothienc(2, 3~d}pyrimidin-
2-yllbutyrate;

with methyl 4-(4-chloro-5, 6-cyclopenteno[1l]benzo-
thieno[2, 3-d]pyrimidin-2-yl)butyrate
methyl 4-{4-(3-chloro-4-methoxybenzylamino)-5, 6~
cyclopenteno{l]benzothieno[2,3-d]pyrimidin-2-
yllbutyrate;

with methyl 4-(4-chloro-5,6-cyclohepteno[l]benzo~
thieno{2, 3-d]pyrimidin-2-yl)butyrate
methyl 4-{4-(3-chloro-4-methoxybenzylamino)-5, 6-
cyclohepteno{l]benzothienso {2, 3-d]jpyrimidin-2-
yllbutyrate;

with methyl 4~ {4-chloro-é-methylthienoc([2, 3~-d]jpyrimidin-
2-yl)butyrate
methyl 4-[4-(3-chloro-4-methoxybenzylamino) -6-
methylthieno[2, 3-d]pyrimidin-2-yl]lbutyrate;

with methyl 4-(4-chloro-5, 6~dimethylthieno(2, 3~
d]lpyrimidin-2-yl)butyrate
methyl 4-[4-(3-chloro-4-methoxybenzylamino) -5, 6-
dimethylthieno[2,3-d]lpyrimidin-2-yllbutyrate;

with methyl 4-(4-chloro-6-ethylthieno(2,3-d]lpyrimidin-
2-yl)butyrate
methyl 4-[4-(3-chloro-4-methoxybenzylamino)-6-
ethylthieno([2,3-d]pyrimidin-2-yljbutyrate;

with methyl 4-{4,6-chloro-6-chlorocthieno[2, 3~
dlpyrimidin-Z-yl)butyrate
methyl 4-1{4-(3-chloro-4-methoxybenzylamino)-6-
chlorothieno([2, 3-d]lpyrimidin-2-yl]lbutyrate.

The following are obtained analogously by
reaction of 3,4-methylenedioxybenzylamine



10

15

20

25

30

35

- 16 -~

with methyl 4-(4-chloro-5,6,7,8-tetrahydro(l]benzo-
thieno(2, 3~d]pyrimidin-2-yl)butyrate
methyl 4-[4-(3,4-methylenedioxybenzylamino) -
5,6,7,8-tetrahydro([l]benzothieno[2, 3-d]pyrimidin~
2=-yl]lbutyrate;

with methyl 4-(4-chloro-5, 6~cyclopenteno(l]benzo-
thieno(2,3-d]pyrimidin-2-yl)butyrate;
methyl 4-(4-(3,4-methylenedioxybenzylamino) -5, 6-
cyclopenteno(l)benzothieno([2,3-d]pyrimidin~-2-
yl]lbutyrate;

with methyl 4-(4-chloro-5, 6-cycloheptenc[l]benzo-
thieno{2, 3-dlpyrimidin-2-yl)butyrate
methyl 4-[4~(3,4-methylenedioxybenzylamino) -5, 6~
cycloheptenoc([l]benzothieno[2, 3-d]jpyrimidin-2-
yllbutyrate;

with methyl 4-{4-chlcorco-6-methylthieno[2,3-d]pyrimidin-
2-yl)Ybutyrate
methyl 4~[4-(3,4-methylenedioxybenzylamino) -6-
methylthieno{2,3~-d]pyrimidin-2-yl]butyrate;

with methyl 4-{4-chloxro-5, 6-dimethylthieno(2, 3-
djpyrimidin-2-yl)butyrate
methyl 4-(4-(3,4-methylenedioxybenzylamino) -5, 6~
dimethylthieno[2,3-d]pyrimidin-2-yllbutyrate;

with methyl 4-(4-chloro-6-ethylthieno(2,3-d]lpyrimidin-
2-yl)butyrate
methyl 4-[4~(3,4-methylenedioxybenzylamino) -6-
ethylthieno(2, 3-d]pyrimidin-2-yl]butyrate;

with methyl 4-(4,6-dichlorothienc([2,3-d]lpyrimidin-2-
yl)butyrate
methyl 4-{4-(3,4-methylenedioxybenzylamino)-6-
chlorothieno(2,3-dlpyrimidin-2~yllbutyrate.
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The following are obtained analogously by
reaction of "A"

with methyl 5-(4-chloro-5,6,7,8-tetrahydro[l]lbenzo-
thieno-[2,3-d]pyrimidin-2-yl)valerate
methyl 5-{4-(3-chloro-4-methoxybenzylamino) -
5,6,7,8-tetrahydro[l]lbenzothieno(2,3-d]pyrimidin-
2-yllvalerate;

with methyl 5=(4-chloro-5, 6-cyclopenteno[l]benzo-
thienof[2,3-d]pyrimidin-2-yl}valerate
methyl 5-{4-(3-chloro-4-methoxybenzylamino) -5, 6~
cyclopenteno{l]lbenzothieno(2,3-d]lpyrimidin-2-
yl]lvalerate

with methyl 5-(4-chloro-5, 6-cyclohepteno(l]benzo-
thieno[2,3-d]pyrimidin-2-yl)valerate
methyl 5-[4-(3-chloro-4-methoxybenzylamino} -5, 6-
cyclohepteno[llbenzothieno{2, 3-d]pyrimidin~2-
yljvalerate

with methyl 5-(4-chloro-6-methylthieno(2,3-d]pyrimidin~
2-yl)valerate
methyl 5-{4-{3-chloro-4~-methoxybenzylamino)-6-
methylthieno(2,3-dlpyrimidin-2-yl]valerate;

with methyl 5-(4-chloro-5,6-dimethylthieno-[2,3~d]-2~-
vl)valerate
methyl 5~{4-(3-chloro-4-methoxybenzylamino) -5, 6~
dimethylthieno[2, 3-d]pyrimidin-2-yl]lvalerate;

with methyl 5-(4-chloro-6-ethylthieno{2,3-d]pyrimidin-
2-yl)valerate
methyl 5-[4-(3-chloro-4-methoxybenzylamino) -6-
ethylthieno[2,3-d]pyrimidin-2-yl]valerate;

with methyl 5-(4, 6-dichlorothienc (2, 3~d]pyrimidin-2~
yl)valerate
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methyl 5-(4-{3-chloro-4-methoxybenzylamino) -6-
chlorothieno[2, 3-d]lpyrimidin-2-yl]valerate.

The following are obtained analogously by
reaction of 3,4-methylenedicxybenzylamine

with methyl 5-(4-chloro-5,6,7,8-tetrahydro([l]benzo-
thieno({2,3-dlpyrimidin-2-yl)valerate
methyl 5-[4-(3,4-methylenedioxybenzylaminao) -~
5,6,7,8-tetrahydro[l]benzothieno[2,3-d]pyrimidin~-
2-yllvalerate;

with methyl 5-(4-chloro-5, 6-cyclopentenc[l)benzo-
thieno(2,3~djpyrimidin-2-yl)valerate
methyl 5-[4-(3,4-methylenedioxybenzylamino) -5, 6-
cyclopenteno(l]lbenzothieno{2, 3-d}pyrimidin-2-~
yllvalerate;

with methyl 5-(4-chloro-5, 6-cyclohepteno[l]benzo-

‘thieno([2,3-d]pyrimidin-2~yl}valerate

methyl 5-{4-(3,4-methylenedioxybenzylamino) -5, 6-
cyclochepteno(l]benzothieno(2,3-d]pyrimidin-2-
yl]jvalerate;

with methyl 5-(4-chloro-6-methylthienol[2,3-d])pyrimidin-
2-yl)valerate
methyl 5~(4-(3,4-methylenedioxybenzylamino) -6-
methylthieno(2,3-d]lpyrimidin-2~yl]lvalerate;

with methyl 5-(4-chloro-5, 6-dimethylthieno([2, 3-
d]pyrimidin-2-yl)valerate
methyl 5-[4-(3,4-methylenedioxybenzylamino) -5, 6-
dimethylthieno[2, 3-d]lpyrimidin-2-yl]valerate

with methyl 5-(4-chloro-6-ethylthieno([2,3-d]pyrimidin-
2-yl)valerate
methyl 5-{4-(3,4~methylenedioxybenzylamino) ~6-
ethylthieno (2, 3-dlpyrimidin-2-yl]valerate;
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with methyl 5-{4,6-dichlorothieno (2, 3-d}pyrimidin-2-
yl)valerate
methyl 5-[4-(3,4~-methylenedioxybenzylamino) -6~
chlorothieno[2,3-d]pyrimidin-2-yl]valerate.

The following are obtained analogously by
reaction of "A"

with methyl 7-(4-chloro-5,6,7,8-tetrahydro(l)benzo-
thieno[2, 3-d]pyrimidin-2-yl)heptanoate
methyl 7-[4-(3-chloro-4-methoxybenzylamino) -
5,6,7,8-tetrahydro(llbenzothieno(2, 3-d]pyrimidin=-
2-yl]lheptanocate;

with methyl 7-{4-chloro-5, 6-cyclopentenc[l]benzo-
thieno{2, 3-d]pyrimidin-2-yl}heptanoate
methyl 7-[4-({3-chloro-4-methoxybenzylamino)~5, 6-
cyclopenteno([l]lbenzothieno(2, 3-djpyrimidin-2-
yl]lheptanocate;

with methyl 7-(4-chloro-5, 6-cyclohepteno{l)benzo-
thieno[2, 3-d]pyrimidin-2-yl)heptanoate
methyl 7-{4-(3-chloro-4-methoxybenzylamino) -5, 6~
cyclohepteno{llbenzothieno (2, 3-d]pyrimidin-2-
yllheptanoate;

with methyl 7-{(4-~chloro-6-methylthienc[2,3~-d]pyrimi-
din-2-yl)heptanoate
methyl 7-[4-(3-chloro-4-methoxybenzylamino)-6-
methylthienc(2,3-dlpyrimidin-2-yl]heptanoate;

with methyl 7-(4-chloro-5,6-dimethylthieno(2,3~-d]pyri-
midin-2-yl}heptanoate
methyl 7-[4- (3-chloro-4-methoxybenzylamino) -5, 6-
dimethylthieno{2, 3~d]lpyrimidin-~2-yl]heptanocate;

with methyl 7-{4-chloro-6é-ethylthieno{2,3-d]pyrimidin-
2-yl)heptanoate



10

15

20

25

30

35

- 20 -

methyl 7-[{4-(3-chloro-4-methoxybenzylamino) -6-
ethylthieno (2, 3~d]lpyrimidin-2-yl)heptanocate;

with methyl 7-(4-chloro-6-chlorothieno(2,3-d]pyrimidin-
2-yl)heptanocate
methyl 7-[4~(3-chloro-4-methoxybenzylamino)-6-
chlorothieno[2,3-d]pyrimidin-2-yl]heptanoate.

The following are obtained analogously by
reaction with 3,4-methylenedioxybenzylamine

with methyl 7-(4-chloro-5,6,7,8-tetrahydro[l]benzo-
thieno[2, 3-d]pyrimidin-2-yl)heptanocate
methyl 7~(4-(3, 4~-methylenedioxybenzylamino) -
5,6,7,8~tetrahydrofl]benzothieno([2,3-d]pyrimidin~
2-yllheptanocate;

with methyl 7~(4-chloro-5, 6-cyclopentenc(l]benzo-
thieno([2, 3~d]lpyrimidin-2-yl)heptanocate
methyl 7-[(4-(3,4-methylenedioxybenzylamino) -5, 6-
cyclopenteno{l]benzothieno({2, 3-d)pyrimidin-2-
yllheptanoate;

with methyl 7~(4-chloro-5, 6-cyclohepteno(l]lbenzo-
thieno (2, 3-d]pyrimidin-2-yl) heptanoate
methyl 7-[4-(3,4-methylenedioxybenzylamino) -5, 6-
cyclohepteno[llbenzothieno(2, 3-d]lpyrimidin-2-
vllheptanoate; |

with methyl 7-(4-chloro-6-methylthienc[2,3-dlpyrimidin-
2-yl) heptanocate
methyl 7-[(4-(3,4-methylenedioxybenzylamino) -6-
methylthieno(2,3~-d)pyrimidin-2-yl]valerate;

with methyl 7-(4-chloro-5, 6-dimethylthienoc (2,3~
dipyrimidin-2-yl)heptanoate
methyl 7-{4~(3,4-methylenedioxybenzylamino) -5, 6-
dimethylthieno{2,3-djpyrimidin-2-yl]heptanoate;
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with methyl 7-(4-chloro-~6-ethylthieno[2,3-d]lpyrimidin-
2-yl)heptancate
methyl 7-{4-(3,4-methylenedioxybenzylamino) -6-
ethylthieno[2,3-d]lpyrimidin-2~-yl]heptancate;

with methyl 7-{4,6~dichlorothieno(2,3-d]pyrimidin-2-
yl)heptanoate
methyl 7-[4-(3,4-methylenedioxybenzylamino)-6-
chlorothieno([2,3-d]pyrimidin-2-yl]heptanocate.

The following are obtained analogously by
reaction of "A"

with methyl 2-[4-(4-chloro-5,6,7,8-tetrahydro[l]benzo-

thieno[2,3-djpyrimidin-2-yl)cyclohex~-1~yl]acetate
methyl 2-{4-[4-(3-chloro-4-methoxybenzylamino) -
5,6,7,8-tetrahydro[l]lbenzothieno[2, 3-d)pyrimidin-
2-yllcyclohex-1-yl}lacetate;

with methyl 2-[4-(4-chloro-6-ethylthieno(2,3-d]pyrimi-
din-2~yl) cyclohex-1l-yl]acetate
methyl 2-{4-[4-(3-chloro-4-methoxybenzylamino}-6-
ethylthieno (2, 3-d]lpyrimidin-2-yl]lcyclohex-1~-
yllacetate.

The following are obtained analogously by
reaction of 3,4-methylenedioxybenzylamine

with methyl 2-{4-(4-chloro-5,6,7,8-tetrahydro(l]lbenzo-

thieno{2, 3-d]pyrimidin-2-yl)cyclohex-1-yl)acetate
methyl 2-{4~{4-(3,4-methylenedioxybenzylamino) -
5,6,7,8-tetrahydro[l]benzothieno([2, 3-d)pyrimidin-
2-yl}cyclohex-1l-yl}acetate.

The following are obtained analogously by
reaction of benzylamine

with methyl 3-(4-chloro-5,6,7,8-tetrahydro[l]lbenzo-
thieno(2,3-d]pyrimidin-2-yl)propionate
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methyl 3-(4-benzylamino~5,6,7,8-tetrahydro[1l]-
benzothieno (2, 3-d]pyrimidin-2-yl)propionate;

with methyl 4-(4-chloro-5,6,7,8-tetrahydro[l]lbenzo-
thieno([2,3-dlpyrimidin-2-yl)butyrate
methyl 4-{4~-benzylamino-5,6,7,8-tetrahydro{1l]-
benzothieno[2,3-d]lpyrimidin-2-yl)butyrate;

with methyl 5-(4-chloro-5,6,7,8-tetrahydro[l]benzo-
thieno[2, 3-d]pyrimidin-2-yl)valerate
methyl 5-(4-benzylaminc-5,6,7,8-tetrahydro[l1l]-
benzothieno([2, 3-d]pyrimidin-2-yl)valerate;

with methyl 4-(4~chloro-6-methylthieno[2,3-djpyrimidin-
2-yl)butyrate
methyl 4-(4-benzylamino-6-methylthieno(2,3-d]pyri-
midin-2-yl)butyrate;

with methyl 5-(4-chloro~6-ethylthieno[2,3~-d]pyrimidin-
2-yl)valerate
methyl 5-(4-benzylamino-6-ethylthieno[2,3~-dlpyri-
midin-2~-yl}valerate.

Example 2

2.2 g of methyl 3-[4-(3-chloro-4-methoxy-
benzylamino)-5,6,7,8-tetrahydro[l]benzothieno([2, 3-
dlpyrimidin-2-yl]propionate are dissolved in 20 ml of
ethylene glycol monomethyl ether and, after addition of
10 ml of 32% NaOH solution, the mixture is stirred at
110° for 5 hours. After addition of 20% HCl1l, it is
extracted with dichloromethane. By addition of
petroleum ether, 2.0 g of 3-{4-(3~-chloro-4-
methoxybenzylamino)~-5,6,7,8~tetrahydro{l]lbenzothieno-
[2,3-d]pyrimidin-2-yl]lpropionic acid, m.p. 229° are
obtained.

The deposited c¢rystals are dissolved in 30 ml
of isopropanol and treated with 0.5 g of ethanolamine.
After crystallization, 1.3 g of 3-[4-(3~-chloro-4-
methoxybenzylamino)-5,6,7, 8-
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tetrahydro[l]benzothieno[2, 3-d])pyrimidin-2-yl]propionic
acid, ethanolamine salt, m.p. 135° are obtained.

The carboxylic acids Dbelow are obtained
analogously from the esters listed under Example 1:
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3-[{4-(3~chloro-4-methoxybenzylamino) -5, 6~
cyclopentenofljbenzothieno(2,3-d]pyrimidin-2-
yllpropionic acid;

3-[4-(3~chloro-4-methoxybenzylamino} -5, 6-
cyclohepteno(l]lbenzothieno([2,3-d]pyrimidin-2-
yllpropionic acid;

3-14-(3~-chloro-4-methoxybenzylamino) -6~
methylthieno (2, 3-d]pyrimidin~2-yl]lpropionic acid;

3-(4-(3~-chloro-4-methoxybenzylamino) -5, 6-
methylthieno (2, 3-d]pyrimidin~2-yllpropionic acid;

3-[4-(3~chloro-4-methoxybenzylamino) -6~
ethylthieno(2, 3-d]lpyrimidin-2-yl}propionic acid;

3-[4-(3-chloro—-4-methoxybenzylamino) -6-
chlorothieno{2, 3-d]pyrimidin~-2-yl]}propionic acid;

2-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8~-
tetrahydro(l]benzothieno[2,3~dlpyrimidin-2-
yllacetic acid, ethanclamine salt, m.p. 126°;

3-{4-(3,4-methylenedioxybenzylamino)-5,6,7, 8-
tetrahydro(l]lbenzothieno([2, 3~d]pyrimidin-2~
vl]lpropionic acid;

3-[4-(3,4-methylenedioxybenzylamino) -5, 6-
cyclopenteno{l]benzothieno{2, 3~d]pyrimidin-2-
vl]propionic acid;
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3-[4-(3,4-methylenedioxybenzylamino) -5, 6~
cyclohepteno(l]lbenzothieno(2, 3-dlpyrimidin~-2-
yllpropionic acid:;

3-[4-(3,4-methylenedioxybenzylamino) -6~
methylthieno[2, 3-d]pyrimidin-2-yllpropionic acid;

3-[4-(3,4-methylenedioxybenzylamino) -5, 6~
dimethylthieno([2,3-d]pyrimidin-2-yl]propionic
acid;

3-[4-(3,4-methylenedioxybenzylamino}-6-
ethylthieno([2,3-d]lpyrimidin-2-yl]propionic acid;

3-[4-(3,4-methylenedioxybenzylamino) -6-
chlorothieno(2,3~-d}pyrimidin~2-yl]propionic acid;

4~[4~{3-chloro-4-methoxybenzylamino}-5,6,7, 8-
tetrahydroil]lbenzothieno([2,3~d]lpyrimidin-2-
yllbutyric acid;

4-[{4-(3-chloro-4-methoxybenzylamino)~5, 6~
cyclopentenc{l]lbenzothieno([2,3-d]pyrimidin-2-
yllbutyric acid;

4-[4~ (3-chloro-4-methoxybenzylamino) -5, 6-
cycloheptenco[l]benzothieno (2, 3-d]pyrimidin-2-
yllbutyric acid;

4-[4-(3-chloro-4-methoxybenzylamino)-6-
methylthieno[2, 3-d]pyrimidin-2-yl])butyric acid,
ethanolamine salt, m.p. 142°%;

4-[4-(3-chloro-4-methoxybenzylamino) -5, 6~
methylthieno{2,3-d]pyrimidin-2-yllbutyric acid;

4-{4-({3-chloro-4-methoxybenzylamino) -6~
ethylthieno[2,3~d]pyrimidin-2-yl]lbutyric acid,
ethanolamine salt, m.p. 170°%;
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4-[4-(3-chloro-4-methoxybenzylamino)-6-
chlorothieno (2, 3~dlpyrimidin-2-yllbutyric acid;

4-{4-(3,4-methylenedioxybenzylamino)-5,6,7, 8-
tetrahydro(l]lbenzothieno(2, 3-d]pyrimidin~2-
yllbutyric acid, ethanolamine salt, m.p. 114°;

4-[4-(3,4-methylenedioxybenzylamino)~5, 6~
cyclopenteno([l]benzothieno[2,3-djpyrimidin-2-
yllbutyric acid;

4-[4-(3,4-methylenedioxybenzylamino) -5, 6-
cyclohepteno{l]benzothieno (2, 3-d]pyrimidin-2-
yllbutyric acid;

4-[4-(3,4-methylenedioxybenzylamino)}-6-
methylthieno[2, 3-d]pyrimidin~2-yllbutyric acid,
ethanolamine salt, m.p. 170°%;

4-(4-(3,4-methylenedioxybenzylamino) -5, 6-
dimethylthieno{2,3-d]pyrimidin-2-yl]butyric acid;

4-(4-(3,4-methylenedioxybenzylamino)-6-
ethylthieno[2,3-d]pyrimidin-2-yl]jbutyric acid:

4-[4-(3,4-methylenedioxybenzylamino)-6-
chlorothieno(2,3-d]lpyrimidin-2-yllbutyric acid;

5-[4~- (3~-chloro-4-methoxybenzylamino)-5,6,7, 8-
tetrahydro(l]benzothieno([2,3-d]pyrimidin-2-
vllvaleric acid, m.p. 165°; ethanolamine salt,
m.p. 112°;

5-[4-(3-chloro-4-methoxybenzylamino) -5, 6-
cyclopenteno(l]lbenzothieno (2, 3~d]pyrimidin-2-
vllvaleric acid;
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5-(4~(3-chloro-4-methoxybenzylamino) -5, 6-
cyclohepteno[l]lbenzothieno(2,3-d]lpyrimidin-2-
yllvaleric acid;

5-[4-(3-chloro4~methoxybenzylamino)-6-
methylthieno({2,3-d]pyrimidin-2-yl]lvaleric acid,
ethanolamine salt, m.p. 156°;

5-[4-(3-chloro-4-methoxybenzylamino) -5, 6-
dimethylthieno[2,3-d]pyrimidin-2-~-yl]lvaleric acid;

5-[4-(3-chloro-4-methoxybenzylamino) -6~
ethylthieno[2,3~d])pyrimidin-2~yl]valeric acid,
ethanolamine salt, m.p. 156°;

5-[4-(3-chloro~4-methoxybenzylamino)-6-
chlorothieno(2, 3-d])pyrimidin-2-yl]valeric acid;

5-[4-(3,4-methylenedioxybenzylamino)-5,6,7,8-
tetrahydreo[l]lbenzothienol2, 3-d]pyrimidin-2-
yllvaleric acid;

5-[4-(3,4-methylenedioxybenzylamino) -5, 6~
cyclopenteno([llbenzothieno[2,3-d]pyrimidin-2-
yllvaleric acid;

5-[4-(3,4-methylenedioxybenzylamino) -5, 6~
cycloheptenoc{l]benzothieno[2,3-d]pyrimidin-2-
yllvaleric acid;

5-[4-(3,4-methylenedioxybenzylamino) -6~
methylthieno(2,3-d]pyrimidin-2-yl]valeric acid,
ethanolamine salt, m.p. 167°;

5-[4-(3,4-methylenedioxybenzylamino) -5, 6-
dimethylthieno[2,3-djpyrimidin-2-yllvaleric acid;

5-1{4-(3,4-methylenedioxybenzylamino) -6~
ethylthieno{2, 3-d]pyrimidin-2-yllvaleric acid;
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5-(4-(3,4-methylenedioxybenzylamino) ~6-
chlorothieno[2, 3-dlpyrimidin-2-yl]valeric acid;

7-[4-(3~chloro-4-methoxybenzylamino)-5,6,7,8~-
tetrahydro[l]benzothieno(2,3~-d]lpyrimidin-2-
yllheptanoic acid, ethanolamine salt, m.p. 130°;

7-{4-(3-chloro-4-methoxybenzylamino)-5, 6-
cyclopenteno[l]lbenzothienc[2,3-dlpyrimidin-2-
yllheptanoic acid

7-[4- (3-chloro-4-methoxybenzylamino) -5, 6-
cycloheptenc([l]benzothieno[2, 3-d]lpyrimidin-2~

yljheptanoic acid;

7-[4-(3-chloro-4-methoxybenzylamino)-6-

methylthieno[2,3-d]pyrimidin-2-yllheptanoic acid;

7-[{4-{3-chloro-4-methoxybenzylamino}-5, 6—
dimethylthieno (2, 3-d]pyrimidin-2~yl]lheptanoic
acid;

7-[4~ (3-chloro-4-methoxybenzylamino) -6-
ethylthieno(2,3-d]pyrimidin-2~yllheptanocic acid;

7-(4-(3-chloro-4-methoxybenzylamino)-6-

chlorothieno (2, 3~d]pyrimidin-2-yl]lheptancic acid;

7-(4-(3,4-methylenedioxybenzylamino)-5,6,7, 8-
tetrahydro{l]benzothieno{2,3-d]lpyrimidin-2-
yllheptanoic acid, ethanolamine salt, m.p. 137°%;

7-[4-(3,4-methylenedioxybenzylamino) -5, 6~
cyclopenteno[l]benzothieno[2,3-dlpyrimidin-2-
yllheptanoic acid;
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7-[4-(3,4-methylenedioxybenzylamino)~5, 6-
cyclohepteno{l]lbenzothieno(2,3-d}pyrimidin-2-
yllheptanoic acid;

7-[4- (3, 4-methylenedioxybenzylamino} -6-
methylthieno([2,3-d]pyrimidin-2~-yllheptanoic acid:

7-[4-(3,4-methylenedioxybenzylamino) -5, 6~
dimethylthieno(2, 3-d}pyrimidin-2-yl]heptanoic
acid;

7-[4-(3,4-methylenedioxybenzylamino)-6-
ethylthieno[2,3-dlpyrimidin-2-yl]valeric acid;

7-[4- (3, 4-methylenedioxybenzylamino) -6~
chlorothieno[2,3-d)}pyrimidin-2-yl]heptancic acid;

2-{4-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8~-
tetrahydro[l]lbenzothieno[2,3-d]pyrimidin-2-
yllcyclohexyllacetic acid;

2-{4-[4-(3~chloro-4-methoxybenzylamino)-6-
ethylthieno(2,3-dlpyrimidin-2-yl)cyclohexyl}acetic
acid;

2-{4-(4-(3,4-methylenedioxybenzylamino}-5,6,7,8~-
tetrahydro(l]lbenzothieno(2,3-d]pyrimidin-2-
yl]lcyclohexyllacetic acid;

3-(4-benzylamino-5,6,7,8-
tetrahydrofl]lbenzothieno(2,3-dlpyrimidin-2-
yllpropionic acid, ethanolamine salt, m.p. 126°;

4-{4-benzylamino-5,6,7,8~
tetrahydro([l}benzothieno([2,3-d]lpyrimidin-2-
yllbutyric acid, ethanolamine salt, m.p. 133°;
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4-(4-benzylamino-5,6,7,8-
tetrahydro{llbenzothieno(2,3-d]pyrimidin-2-
yllbutyric acid, ethanolamine salt, m.p. 133°;

5-{4-benzylamino-5,6,7,8~-
tetrahydro{l]benzothieno[2,3-dlpyrimidin-2-
yllvaleric acid, ethanolamine salt, m.p. 135°;

4-[4-benzylamino-6~methylthieno {2, 3-d]pyrimidin-2-
yllbutyric acid, ethanolamine salt, m.p. 165°;

5-[4-benzylamino-6-ethylthieno(2, 3-d]pyrimidin-2-
yllvaleric acid, ethanolamine salt, m.p. 162°,

Example 3
1 equivalent of 3-(4-(3-chloro-4-

methoxybenzylamino)-5,6,7,8-tetrahydro [1lbenzothieno-
(2,3-d]pyrimidine-2-yl]lpropionic acid and 1.2
equivalents of thionyl <chloride are stirred in
dichloromethane for 2 hours. The solvent is removed and
3-[4-(3-chloro-4-methoxybenzylamino)-5,6, 7, 8-tetrahy-
dro(llbenzothienc(2,3-d]lpyrimidine-2-yl]propionyl chlo-
ride is obtained.

This is transferred to aqueous ammonia, the mixture is
stirred for one hour and, after customary working up,
3-[4-(3-chloro-4-methoxybenzylamino)-5,6,7,8-tetrahy-
dro{llbenzothieno(2,3-d]pyrimidine-2-yl]lpropionamide 1is
obtained.

Example 4
1 equivalent of DMF and 1 equivalent of oxalyl
chloride are dissolved in acetonitrile at 0°, 1

equivalent of 3-[4-(3-chloro-4-methoxybenzylamino) -
5,6,7,8-tetrahydro{l]benzothieno[Z,3—d]pyiimidine—2-
yl]lpropionamide is then added. The mixture is stirred
for one hour. After customary working up, 3-[4-(3-
chloro-4-methoxybenzylamino)-5,6,7,8~-tetrahydro(l]-
benzothieno(2, 3-d]lpyrimidine-2-yl]propionitrile is
obtained.
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Example 5

The compounds below are obtained analogously to
Examples 1 and 2

6-[4- (3-chloro-4-methoxybenzylamino)-5,6,7,8-
tetrahydro{l)benzothieno([2,3-d]lpyrimidin-2-yllhexanoic
acid, m.p. 165°;

2-[4-(3-chloro-4-methoxybenzylamino)-5,6,7, 8-
tetrahydro[llbenzothieno(2,3-dlpyrimidin-2-yl]lpropionic
acid, ethanolamine salt, m.p. 150°;

4-[4-(3-chloro-4-methoxybenzylamino)-5,6,7, 8~
tetrahydro{llbenzothieno {2, 3-d]pyrimidin-2-yl]-2,2-
dimethylbutyric acid, ethanolamine salt, m.p. 130°%;

4-[4-(3,4-methylenedioxybenzylamino)-5,6,7, 8-
tetrahydro(ilbenzothieno{2,3-d)pyrimidin-2-yl]-2,2-
dimethylbutyric acid, ethanclamine salt, m.p. 126°;

5-[(4-(3-chloro-4-hydroxybenzylamino)-5,6,7, 8-
tetrahydro[l]lbenzothieno[2,3-d]pyrimidin-2-yl]valeric
acid, m.p. 179°;

5-[4-(3,4-dichlorobenzylamino)~-5,6,7, 8-
tetrahydro[l]benzothieno(2, 3-dlpyrimidin-2-yl]valeric
acid, ethanolamine salt, m.p. 136°;

5-{4-(3-chloro-4-isopropyloxybenzylamino)-5,6,7,8~-
tetrahydro{l]benzothieno[2,3-d)pyrimidin-2-yl}valeric
acid, ethanolamine salt, m.p. 118°;

2-(4-(4-(3-chloro-4~methoxybenzylamino)-5,6,7, 8-
tetrahydro[l]benzothieno(2,3-d]lpyrimidin-2-
yl)phenyllacetic acid, ethanolamine salt, m.p. 119°;
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2-{4-{4-{3,4-methylenedioxybenzylamino)-5,6,7,8~
tetrahydro{llbenzothieno([2, 3-d]pyrimidin~-2-
vl)phenyljacetic acid, m.p. 214.

The following examples relate to pharmaceutical
preparations:

Example A: Injection vials

A solution of 100 g of an active compound of
the formula I and 5 g of disodium hydrogenphosphate is
adjusted to pH 6.5 with 2 N hydrochloric acid in 3 1
of double-distilled water, sterile filled, dispensed
into injection wvials, lyophilized under sterile
conditions and aseptically sealed. Each injection wvial

contains 5 mg of active compound.

Example B: Suppositories

A mixture of 20 g of active compound of the
formula I 1is fused with 100 g of soya lecithin and
1400 g of cococa butter, poured into moulds and allowed
to cool. Each suppository contains 20 mg of active
compound.

Example C: Solution

A solution is prepared from 1 g of an active
compound of the formula I, 9.38 g of NaH;P0,.2H;0,
28.48 g of Na,HP04.12H;0, and 0.1 g of benzalkonium
chloride in 940 ml of double-distilled water. The
mixture 1s adjusted to pH 6.8, made up to 1 1 and
sterilized by irradiation. This solution can be used in
the form of eye drops.

Example D: Ointment
500 mg of an active compound of the formula I

are mixed with 99.5 g of petroleum jelly under aseptic
conditions.
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Example E: Tablets
A mixture of 1 kg of active compound of the
formula I, 4 kg of lacteose, 1.2kg of potato starch,
0.2 kg of talc and 0.1 kg of magnesium stearate is

compressed in a customary manner to give tablets, such
that each tablet contains 10 mg of active compound.

Example F: Coated tablats
Analogously to Example E, tablets are pressed,
which are then coated in a customary manner with a

coating of sucrose, potato starch, talc, tragacanth and
colourant.

Example G; Capsules

2 kg of active compound of the formula I are
dispensed into hard gelatin capsules in a customary
manner, such that each capsule contains 20 mg of the
active compound.

Example H: Ampoules

A solution of 1 kg of active compound of the
formula I in 60 1 of double-distilled water is
sterile~-filtered, dispensed into ampoules, lyophilized
under sterile conditions and aseptically sealed. Each
ampoule contains 10 mg of active compound.

Example I: Inhalation spray

14 g of active compound of the formula I are
dissolved in 10 1 of isotonic NaCl solution and the
solution is dispensed into commercially available spray
containers having a pump mechanism. The solution c¢an be
sprayed into the mouth or the nose. One burst of spray

(approximately 0.1 ml) corresponds tco a dose of
approximately 0.14 mg.
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Patent Claims

1. Compounds of the formula I
RS
(CHy)
o2
2 HN
4
— 17 N i |
" SN
>
ST N7 X
in which
R', R? in each case independently of one another are

R! and R?

rR3}, R*

R’ and R?

H, A or Hal, where one of the radicals R! or
R? is always # H,

together are also alkylene having 3-5 C

atoms,

in each case independently of one another are
H, A, OA or Hal,

together are also alkylene having 3-5 C
atoms, -0-CH;-CH,-, -0-CH,-0- or -0-CH;-CH,-0-,

is R® or RG, which is monosubstituted by R’,

is linear or branched alkylene having 1-10 C
atoms, in which one or two CH; groups can be
replaced by -CH=CH- groups, or

is -Ce¢Hy~ (CHz ) m~,

is cycloalkylalkylene having 6-12 C atoms,

1s COOH, COOA, CONH,, CONHA, CON(A), or CN,

is alkyl having 1 to 6 C atoms,
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(h) 4-[4-(3,4-Methylendioxy-benzylamina}-6-methyl-thieno-[2,3-d]-
pyrimidin-2-yi]-butterséure;

(Y 2-{4-[4-(3-Chlor-4-methoxy-benzylamino)-5,6,7,8-tetrahydro-[1}-

benzothieno-[2, 3-d}-pyrimidin-2-yl]-cyclohexyl-1-yl}-essigsaure;

(k) 5-[4-(3,4-Methylendioxy-benzylamino)-6-methyl-thieno-[2,3-d]-
pyrimidin-2-yl}-valeriansaure;

sowie deren physiclogisch unbedenklichen Salze.

Verfahren zur Herstellung

von Verbindungen der Formel | nach Anspruch 1 sowie deren Sal-
zen,

dadurch gekennzeichnet, dalt man

a) eine Verbindung der Formel Il

R2 L
~ °N
R J\ 1
ey
S N X

worin
R, R? und X die angegebenen Bedeutungen haben,

und L. Cl, Br, OH, SCHj oder eine reaktionsfahige veresterte OH-
Gruppe bedeutet,

mit einer Verbindung der Formei |l

PCT/EP98/07436
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(CH2)n
H2N/ 1t
R4
worin

R*, R und n die angegebenen Bedeutungen haben,
umsetzt,

oder

b) in einer Verbindung der Formel | einen Rest X in einen ande-
ren Rest X umwandeit, indem man z.B. eine Estergruppe zu einer
COOH-Gruppe hydrolysiert oder eine COOH-Gruppe in ein Amid
oder in eine Cyangruppe umwandelt

und/oder dall man eine Verbindung der Formel | in eines ihrer Salze
Uberflihrt.

4. Verfahren zur Herstellung pharmazeutischer Zubereitungen, dadurch
gekennzeichnet, dafd man eine Verbindung der Formel! | nach An-
spruch 1 und/oder eines ihrer physiologischen unbedenklichen Salze
zusammen mit mindestens einem festen, flissigen oder halb-

flissigen Trager- oder Hilfsstoff in eine geeignete Dosierungsform
bringt.

5. Pharmazeutische Zubereitung, gekennzeichnet durch einen Gehalt
an mindestens einer Verbindung der Formel | nach Anspruch 1
und/oder einem ihrer physiologisch unbedenklichen Salze.

6. Verbindungen der Formel | nach Anspruch 1 und ihre physiologisch
unbedenklichen Salze zur Bekdmpfung von Krankheiten des Herz-

Kreislaufsystems und zur Behandlung und/oder Therapie von
Potenzstérungen.
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7. Arzneimittel der Formel | nach Anspruch 1 und ihre physiciogisch un-
bedenklichen Salze als Phosphodiesterase V-Hemmer.

8. Verwendung von Verbindungen der Formel | nach Anspruch 1 und/-

oder ihre physiclogisch unbedenkliichen Salze zur Herstellung eines
Arzneimitiels.

9. Verwendung von Verbindungen der Formel | nach Anspruch 1

und/oder ihrer physiologisch unbedenkiichen Salze bei der Bekamp-
fung von Krankheiten.
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1. XIS ARAERETHRZNE

r3
(CHg)
2 un"

rA |

£ ¥

R, REZMHFATHAEEIRENL AXHal, A PEHARXR
zZ—%FAH,

RF#RE—REALAI-GAHACETFHERE,

R, RRAGSHWFATHLIELHAH A 0A X Hal,

RARE—REZLFAI-S5ACRTFHERLE, -0-CHL—CH-, -
0-CH,-0- %,—-0-CH,-CH,-0-,

XRRXR, H#&RERRK,

RREEA1-10NMCETHERRIBERE, L P—4AHA
CH, 2 Hj T A #& -CH=CH- & H LR, & % & -CH,-(CH.),~,

RREAA6-12CRFIFRAETRE,

R’ % COOH, COOA, CONH2, CONHA, CON(A).# CN,

ARBALI-6ACRTFTHRE,

Hal & F, Cl, Br, & I,

mA1H 2 A

nA0 1, 2& 3.

2, HERAZE I1GXIREGBALEBLTRSHE

(a) 3-[4- (3-K-4-FHEFLKL) -5, 6, 7, 8-wW4
(11 ¥k f[2,3-d]ER-2- K] HR;

(b) 4-[4- (3, 4- P X -_RAXFHAEL) -5, 6, 7, 8-w
S XHEH(2,3-dER-2- 2] TR;

(c) 7T-[4- (3, 4-BEFE_EEFE&E) -5, 6,7, 8-
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S [1]¥FEDH[2 3-d]Ew-2- L1 K;

(d) 7-[4- (3-R-4-FAXFEEL) -5, 6, 7, 8-w4§
(11X HEw it [2,3-d]ER - 2- L] E%;

(e) 5-[4- (3-R-4-FPHREFEAKX) -5, 6, 7, 8-wWE
[1] ¥ #Ew#[2,3-dlE%-2- L1 X%

(f) 5-[4- (3-R-4-FAREFREX) -6- FEE»IH
[2,3-d]%w - 2- £]K%;

(@) 4-[4- (3-A-4-FRAELFEE) -6- FXE9HF
[2,3-d]%w - 2- £]T&;

(h) 4-[4- (3, 4-EFEA-_REAFRL) -6- PEE»
[2,3-d]%&w - 2- &1 T &;

(i) 2-{4-[4- (3-f-4-FHREFHKE) -5 6, 7, 8-
w11 XH Ky #H[2,3-d]ER-2-R]KT-1-RX}T®;

(k) 5-[4- (3, 4- BFEA-—REFHRE) -6- PR EDH#
[2,3-d]E® -2~ £IXR.

3. HERERALZL IWXIRSGHALES Tk,

F A fe T

a) X II44%

AF R, R Xz,
ZLACl, Br, OH, SCH: % W &4 éj OH X H,
5X III 4R

=3
HzN/(CHz)n‘@ m

R4
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ET R, RRFnzlek, X

b) EX I4H P Al XHEALSF-ALA X, Hp, &
AR EA COOH X B R 4% COOH X H 4 h s 3 AE
Fa/BEX T RESWHAHE—FH.

4. HEHHHNGFTE, IR EEATHBRERALZR 1 X I
e/ BA—FERLTRLOGESEF—HEAEK, REXTH
BT R AN RE LMY,

5. B EM, RBEATRES A —FARERALL 16X 1
otfe /Bt —HERETHEEGHE,

6. RERAZE 1N I WGP AALEBLETRSHEATE
B FRRERRPLET R/ RAEER XA,

7. REBRFER I HX IR WARLR Y TRSOERER
BRI R H .

8. MEMAMER IGX 44 HP/I 4B ETREOELEH
HEHBFEGRARE.

9. RERAZREIGX ISP/ AL B ETRSGEER
& %P 89 A iE.
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-t ER L

AEAPFTRAXN IS H AR ERLTHRLHE

R3
(CH,)
HN" 2"@

jf—? 17 N o '

NN

N X

¥ F

R, REFHWNATHEEIRLIE AXHal, AFEAHARXER
zZ—-%FHH,

RA#REF-RZAEHEI-5ACETHBIEL,

R, RAAEHGHH A THB ML H A OAXHal,

RFRE—REALEI-5ACRFHERE, —0-CH~CH-, -
0-CH,~0- %, -0—CH,-CH.-0-,

XRARXR, A# RERR,

REEA1I-10ACRTFHAERR IS ERE, L P-AXBA
CH, & B} T A # -CH=CH- & Ml L&, & & & -CH,— (CHo) .-,

REAA6-12CRATHHRREERX,

R’ % COOH, COOA, CONH., CONHA, CON(A).# CN,

ARBEA1-6ACRTHRE,

Hal 2 F, Cl, Br, X I,

nAl1&X2 A

n2Zo0, 1, 2 3.

st bt B NI, #H4e4E EP 201188 X W093/06104 .

AEPEAFRAALAANESBRAGHLLSH AR, AT
AEATACHBGHLSH A B .

CBEAXI NGB ARLRELAEFAMASBEZSTHR, AN

1
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AR BRIFGESH.

HAH, NI T cGMP 4% — &8 (PDE V) &4 sivdl.

LA ERRRELA cOMP G — AR EE, Hh (F
HHFY (J. Med. Chem. ), 36, 3765(1993) A& RF L, 37, 2106
(1994) FRHE,

RIS Hey 2 PER-TRi# o W093/06104 T HE 7 ik
B2, AEALES B cOGMP o cAMP S48 — BBy F o hBd R 2 1L
IGo A (A THB 0% WHBERETRSWMHNGRAE) 2R E.

ATHRAFXIHRNZE, TAEA S5k (A4 V. J. Thompson ¥
A.,Biochem. 1971,10,311) 4 &K &8, A THATIH XE, TA4E
A W.J. Thomson # M.M. Appleman(Biochem. 1979, 18, 5228) &
#ey o Fik.

B, AZAL>MWETFAEFT AT LAER, A NER
2, RAAERER (HRMERF) .

ARG ERXBEATEABEGORAZECEAT, Ak
W094/28902 ¥.

AEPAUABHUEAFRESGAFELANERKFLXGKBESHH
MRAREG., ZFLWAERTRARIER, Hie, B F. Holmquist
F AL J. Urol., 150, 1310- 1315 (1993) X &5 ke 9.

WHKSAAELALBLESH A T4 R (therapy) fo /R & F
(treatment) B X & H 2 A 2.

XIS TAREHERLSBEARLESHTHEA. M
ETREAEFH—-FHEHERLLS 6 b W e A,

B, AXRAFRRAERAEZRL 19X I LGB AHEX TS
AR EGFTE, HBELAT

a) X II 44

AFR, PP X+ERL,
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% LACl, Br, OH, SCH: X M &4ey OH A H,
EX III44HER

Rr3
HzN/(CHZ)N'@ T

R4

AFR, RifonZlwl, K

b) AX T4 PHEBA XRBLAFZ—AEA X e, &
FKRBEEXD COOH AR R COOH AL BER AL

Fo /R X LW Aht—F 3.

ExfFd, #REAHMNEE, LAR, R, R, R, R R,
R, X, LEnZLwfEX I, IIH III ¥ AL,

ARBAE 1-6ACRTHRE.

ELEEX P, REAKZTHBFALAL 2, 3, 4, 5XRE6ACHR
Fek, RAhd 7l cARXaX #-FHhERFHE, TE }#
TE, TEAXKRTE, BEEABERE, HEE, FREXTE.

XZABERERKRHRXREA.

RRAAAXEHREALI-104, R 1-8ACRTHRRL,
pHRAKRE, AEPE ELE 2/5% EFAL BTE, &
FTE, m4TH XA 1-, 2-% 3-FX2TH, 1, 1-,
1, 2-%2, 2-=—9hexmi 1-2Axn% 2Tk, 1-, 2-,
3-, R 4-PEAE XX, 1, 1-,1, 2-,1, 3-, 2, 2-, 2,3
-%3, 3-—FHAETE, 1-R2-TEETE, 1-2K-1-¥F
2erxni 1-z2X-2-9h528%, 1,1, 2-X 1, 2, 2-=¥%
ArRi, augxiarid s34 eridegl RZER,
HPliowE T -2-HRAKXEL-3- WX,

RABAEG6-12ACEFsrRAERE, LAk, Hlrikt
TR, FOAEFR, FORALLE, FLAETAHAXALKIEET
.

EHRPRZ—HEH A -AEERERTE, ELEMNKZ

3
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LEAXRFA. RRFRE-RAEZEHE, ETEAREXE.

Hal #£.i& F, Cl & Br, f2&. &3 1.

RAaRTUHERXAFAAFALAEELERG I-X4- 4. EMNA,
Wi, EH—FHEACMEEIREL %X, F, Cl, Brk IX
—RABKRE, ¥, 2HE, FTAIERE, EHALLEL, &
FPE-RAXBLA-—ARX. ASHAKAENERAIRAL, Hi
TEA, ZREXAAE.

3 H R 4k, 44 COOH, COOCH;, COOC.Hs, CONH;, CON(CHs):,
CONHCH, &, CN.

BAEAGHAEAA Y TRAMEAARA, FHEOBILKE, &F
ERENEY.

B, AZBHNFIARETES LELAZ—AF EREEL L
Z—WHHFER IS, — KRGS TAHTHFAX la
FId4AF, AAEX] FAAFPEAAHNFABAGEARLAX]
e s, EAETP

£ Ia ¥, X2# COOH X COOA 4% R° & R

by, EH—#HHAPR, RAZEI®REH AXHal, #
FESEARFRZ-ERHH

R#R—RIZAFI-54CHRTFHERE, -0-CH-CH~, -0-
CH,-0-%,—0-CH,—CH,-0,

X & # COOH & CO0A B4 & R° X R

£Icd, R, PEHF—FHHAFTHERIWRAH AXHal, &
PESEARMRZI-ERSH,

R, RAES—HHEATHMERLLZH A OAX Hal,

RFR—-BBREAF3I-5ACEFHERE, -0-CH-CH-, -0-
CH,-0-#%,—0-CH,-CH.-0,

X & # COOH %, COOA ¥t A& #3 R° % R%

ny 1 2,

A Idd, R, REF—HHFAPHMEELBEH AX Hal, 3}t
FAHRFRZI—-EXHE

RFR—-REZAFI-SACERTFHERE,

R, RRAEA—FHAPHESLWAEZH A OAX Hal,
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R’ # R* —&3E £ -0~CH,-0-,

X AR R ERRG R,

RRAAIIHARAF1-10ACRFHERE, H-CH-CH-

R’ & COOH #, CO0A,

AREHF1-64CETHRE,

Hal £ F, Cl, Br & I,

mZ 1, X

n&1X2.

X IREHERECNORBEARBIE GO o580 E
0, WwEXEPHEGTE (H i g EFH P Houben-
Weyl, Methoden Der Organischen Chemie[Methods of Organic
Chemistry], Georg-Thieme-Verlag, Stuttgart), FF AL RE
AELERBEHREBEFHAT. EEXHFRAT, AR TARAL S Lo
T, TERF@il.

AXITHIIT4dFd, R, B R, R, Xfenkldk #
R PR AR 3% L.

R LAEHGLOHAR, ARZBAF 1-6ACRTHRESR
BREA(RZ2TFTERRAR)XAA6-10ARETHTARBRAL
(RAFRITTERSBALE, TR 2- EFBAK) .

XI4oHhiadAdX I EX [IIREGHE LKA,

P REL, REEAZRTARENEAR SN RARLLRAS BT
L&, CABIFREAG-FTHEAX IED.

5—F@, TRA#HFIrFTRE.

HE, REASGHX I III 6, mRENARPY,
Tt K F SaadF & ENn.

X Il B TAREKMR, HloBidAEPITEHSRGLEH
POCl; 5 CN- BRI EEZRER B EMF(Eur. J. Med. Chen. 23,
453(1988) ) .

#am, XIIREHE5X IS UG EREARIEIABRE
MG HEETEREYS-20CE4 150CZH, 44 20 £ 100C 2 A#
7.

WMANBESN, iR BIAR LRI ALY, BREARY

5
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SEIBLEEAMLILEERRY. ARPHBRYG S —FHE, RiHh
ARMoRI = U, —Fh, XA EHRATFHRAI TREIAH
6.

ELENHERENE, floBipiR, 48, X, PEZ-F
¥, EABEPZLTCE, 1, 2- 42K, v, f~-§
T, BARTE, LB, A, EAM, ETHIRTE, 84
8, —FAsk, Wik (THF) =MFR, —H8 L —8
SRR PCEAR(FEAHEALEANH), o8P (—H8H—
Pa); RESGRATR, BBEEVLBE, —PRALEE, N-
FTERERBPAR - FALTERE (DMF) ; HEL M, EAEp W
A (DMSO) ; AENLS A APREMERE,; BEHLBLEX
EREHNGRAY.

ETAEXI RSB PHRA XKL AL X, Al
FEEAEARMY COOHAHR.

AT ABR KM, #lio M NaOH X KOH #K., K - THF KK - =
BEtr £ 2 E 0 £ 100C Z ja) K #2.

BRTABBAUAMEGHREA, HleREARKAFCNEAS
TEE. ROl kadh LRus% b ¥ ERTRERTH.

ABTAREX IR AMEARG AL, ApBEdSF
Y FENRPREBESEMN L LEPEAREREXRAAEY. BTER
BT ST AR A AW TS 6 &6,

B, X IR TAREALAREGLEBE, HAZREE K&
T8, AAR (Ml fAbHRTARRAXY) LI BEH
g3,

MTFEZEEAETHESRHFINESLEEBLETREHGANRK, T
AE k.
F—Fd, RBETARX IR hBtg i, ol
FEITHRPFBAEAERZEN 0 L TARBREEALFH. ATHEREAEY
THROBRFANARLEFE2AEBETRSHESE. AR TRAEALI
B, fledik, MR, ANRMIRKEALR, AR EHR, AX
K, TAEANE, HHNARE%. BXRE. FERBBE, $6§%
REFE-XSRNBE. FRIAAE, TR, LB, A%, ¥
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AB, —LALR, A-8, AR R-R, TLHE, Li%, L
B, A6R, FRR, HER VHRR, ikkhm, ¥R, FHAR,
T-RLHB, LoHKR, 2-BRALEE, X%8, N¥se, £
PR GHE, AHEABRR. TAGABAR L XESHRBAN R,
Pl thBRERSER /R ALK T EH.

AER#—FFRAX IS P/AX LB ETREHEANS
HHEAMPHALE, HAZRERFFX. AR, TURKECNEEY
—F Bk, RAEAP/ATFEHEAEBHXBNALRXEE, oA —F
REHERLSH—RARND.

AEZRREFRAX I ReHWRRALBLTRENENARE -8
B Vgl Mes .

AELRH#—FTFRLAEY—HXN I e HH/X—FAEEL
TEZHEGHLEN.

BEHMNTARAEARLERSE Y. TRORBHNAZETER
(Ao BR))RERALEXAFERNFLREHLLBREEGHMN
HEMWBE, Hlek, HIH, FAH EREA-_BL RXL-8,
ZLBRHGE, IR, BRkiLS D ELIBRRY, RRRE, 5,
Ak, TRERAEHN, LM, GRAH, BEN, BH, BEH,
BE, AMNRXBH, HNLAATok, BATAATARLYE, 5%,
KX ARER, AREN, LHAMANTAR TEBEL
#h, F, LEXBHATRAATHRLYE, X TARHLEHETH
BREARFOETHN, AloATHEEREAMN., ARPANTARXE
F/ZTASHR N B EN, BEN, BEHf/RBRAMN, LN,
Vo EEGE, BYHR, FEHN, FHhNP/A—FHX3H4LE
EHALLY, H—HAEHgLE.

TRERX TSI ARREBLETRSHEEH AP cGMP (3K
AYERBE) NN ER AGFEFHIXBAGEEALAR
R AZALSWHHNEATEASAE RREKF#E ST (treatnent)
o /X %€ (therapy) B X B 5.

EXHFALT, —HEAAFNFELE4 1 £ 500mg, HHMHAS
F100mg M FL Y. AHNFLRE kg ¥ 0.02 £ 10mg. R,
HTFHEAEERAOHNERETHAFREAAE, HRETHEAGH

7
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oo, F#. KT, REKAL. BHH, kg, 2EHRP
e, HBE, HBWEAFPETOEHROFERE. oRLBEIA
%6,

EXHTIXP, MABEAC, ETAZHEAP, “FRLE
#Hh: AKX, pREE RERRFHEHAERSHBY £ pHIA 2
FI10HMLRLEA-ATRER, A, ARARATRF
AR, HA¥HL WAL ERIEE SR/ Rk,

& (MS) :EI (& F & & & -F4)W

FAB (B BT & &) (M+H)’

Lk 1

% 1.9¢3-(4-£-5,6, 7, 8-w& - [1]¥XHEDH[2,3-d]
g -2-R) ARTE[ET2-8%-4, 5-6, T-w&AEHEw
-~ 3-REBIESI- A AARTREFANZ AL/ —FREAAT
AKF A 2.3g3- - 4- FTEREF K (“A”) 85 20mIN- FE %R
A 110CHHE 5 8. REXEHNFATRAF &, £3 2.6g 3
-[4- (3-&-4-FAAFEHEL) -5, 6, 7, 8-wé& - [11¥%4
oy i (2,3-d] R -2- R AR TFE, HLAEH.

B EMFTARE A S5TRABHREE, F3THikeH:

A3- (4-K-5 6-FXHHF[1IXHEDH(2 3-d]ER-2
-X) ABTE

AR 3-[4-(3-RA-4-FAEAFKE) -5, 6- FFABH[1]
XEeriH(2,3-dlEw-2- AT &,

A3-(4- R -5, 6-FKABIFLIIEHFEDH[2 3-d]E%"-2
-R) ARV E

FE3-[4-(3-K-4- FPREFKL) -5, 6- KW H[1]
¥ E (2, 3-dlER-2- K] A& T8

A3- (4-f-6-FXEHH[2,3-d]ER-2-%X) ARTE

%8 3-[4- (3-K-4-FHREFRE) -6- FREDI}
[2,3-d]%w= -2~ L] %8RV E;

A 3- (4- -5 6-—FEERH[2,3-dlER-2-%X) &
® P &

F83-[4- (3-K-4-FHEEFRAL) -5, 6-—FEXEY

8
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#(2,3-d]ER-2- KA 7&;

M3- (4-f-6-CHAEDH[2,3-d]FER-2-%X) BRTE

3 3-[4- (3-R-4-FPREFXE&EK) -6- TEEDH
[2,3-d]=FR -2- K] A& P&

A3- (4, 6- =K EDH[2,3-d]ER-2-R) ARFE

AH3-[4-(3-R-4-FREAFKREL)-6- REIH[2,3-d]
FeZ -2- A1 R8T E;

M 2- (4-8-5,6, 7, 8- w&[1]E 4 &5 [2,3-d]%%
-2-%) LRTE

FE2-[4- (3-K-4-FARXFHEL) -5, 6, 7, 8-w4i
[1] % &9 H[2,3-d]ER-2-R]ZETE.

Hid 3, A-EFE_EAF RS TENE WA LB £ 1T 3
T3l 4t4-4:

A 3- (4-%-5 6, 7, 8- @& [1]1¥HESH[2 3-d]ER
-2-%) AT &

FE3-[4- (3, 4-2FA-_FXFRE) -5 6, 7, 8-w
S1%EHEDH[2,3-d]ER-2- K] ARTE;

A 3-(4-K-5 6-FKEHHF(1IXHFEDIH(2 3-dIER -2
-R) ARTPE

F33-[4- (3, 4-2FEX-_REFRKE) -5, 6-KABHF
(11X fEwi(2,3-d]Ex-2- K] AT &

A3- (4-R-5 6-FEHH[1]1XHE9HH[2 3-dlHEw-2
-k) ARTVE

HE3-[4- (3, 4-2FE_KEFRE) -5 6-FEHBI}
(11X HEyF[2,3-d]ER-2- K] AR TE:

A3- (4-K-6- FTRAERH[2,3-d]IER-2-%) ARTE

2 3-[4- (3, 4-2PA_REFRE) -6- FPAEDH
[2,3-d]E®w ~2- X ] T &;

A 3- (4- -5 6-—FhEHH#H[2,3-d]ER-2-%) &
&% P&

3 3-[4- (3, 4-EFE_REFHE) -5, 6- 7%
w3 [2,3-d]ER -2- A1 AR TE;

9
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M3- (4-R-6-EERH([2,3-d]Ew-2-%) ARTS

28 3-[4- (3, 4- PR A XAFEEL) -6- LEEDH
[2,3-d]E®R-2- ] B8 F&;

A3- (4, 6-—fEHH([2,3-d]ER-2-%) RBTVE

432 3-(4- (3, 4-EFE_HEFTEL) -6- {E9#
[2,3-d] ¥R -2- X]Am® P8

Wit EMRATRBESESL “A" RESF X F3 T HidH:

A 4- (4-§-5, 6, 7, 8- W& [1]IXHfE%H (2 3-dIER
-2-X) TRMVE

FE4-[4- (3-R-4-FEREFERX) -5 6, 7, 8-w&k
(11 %4 Ewr i (2,3-d]Ew -2- ] TR V&,

B4a- (4-RK-5, 6-FKXHHF(1IEHFEYH[2, 3-dIER -2
-X) TRYE

Fa)4-[4-(3-R-4-FREFAL) -5, 6- xEHH[1]
¥HE#[2,3-d]ET-2-X])TRTE;

A 4- (4- R -5, 6- FEHIH (11X FEDIH[2,3-d]FER -2
-X) TRYE

FE4-[4-(3-R-4-FREFHRL) -5, 6- FEHHF[1]
¥ &k [2,3-d]Ew-2- R TR VE;

Aa- (4- 8 -6- FREHH[2,3-d]ER-2-%) TRTS

8 4-[4- (3-RA-4-FRAFEL) -6- FEED
(2,3-d]%Ew -2- R] TR 7 &;

A 4- (4-K-5, 6- —FEREDH[2,3-d]F=R-2-%£) T
& 7 &

Ba4-[4- (3-K-4-FEEFREL) -5, 6-—FEE%
H#(2,3-d]ER-2- K] TH VS,

A4- (4-R-6-TXEH[2,3-d]ER-2-8) TRV&E

A3 4-[4- (3-f-4-FARAFEEX) -6-4%nf
[2,3-d]%% -2- £] TR V&,

Ada- (4, 6- —fEPH[2,3-dlER-2-2£) TRFE

FH4-[4-(3-F-4-FAREFEL)-6- E9F[2,3-d]
ey - 2- A] T8 P&,

10
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#it 3, - EFRE_EEAFBRE, MG THLE4%:

A 4- (4-K -5, 6, 7, 8- w&[1]¥HE9H[2, 3-d]%"x
~2-%) TRYE&

B3 4-[4- (3, 4-2PEX-_HEAFRKL) -5 6,7 8-w
S[LEHFEH(2,3-d]ET-2- K] THTE;

Ad4- (4- 8-5, 6- KRB H (1] X ESIH [2,3-d]ER - 2
-X) TRV

A 4-04- (3, 4-ZEPHE-_REFRE) -5, 6- FEHIHF
[11¥ &9 [2,3-d]ER-2- K] THRTE;

A4a- (4- K-5, 6- FEHIHF[1]XHE%H(2,3-d]IER -2
- X)) TR P

B 4-[4- (3, 4- PR _ELAFER) -5, 6-%FEHH
(11X & H[2,3-d]ER-2- X1 TR 75&;

A4a- (4- 8 -6- THEEYH[2,3-d]ER-2-4) TRV&

A2 4-[4- (3, 4-BFR_RALFHRE) -6- FEEyIf
[2,3-d]&®R -2- £] T & V&,

A 4- (4-K-5, 6-—FEEHH[2,3-d]ER-2-£) T
AR P A

HFe4-[4- (3, 4-ZFPE-_HBAFHRE) -5, 6-—F&%
i [2,3-d]HR -2- L] TR T &;

Aa4- (4-§-6- LAERH[2,3-d]ER-2-£) TRTYE

Fa 4-[4- (3, 4-2FE-_REFHRE) -6-LExEn it
[2,3-d]%w -2- K] TR V&,

A4- (4, 6- —fEH»H[2,3-d]Ex-2-%) TETH

58 4-[4- (3, 4-FTPEA-_HEAFXARL) -6- FEx9HH
[2,3-d]%w-2-X]TRHRVE.

B EMMGFEXEE “A” o TERELL BT T LEH:

B 5- (4-%K-5, 6, 7, 8- w&[1]1¥HEDH[2, 3-d]E=
-2-3%) XRBRTE

3 5-[4- (3-K-4-FHREFHREX) -5, 6, 7, 8-wH
[1IEHEH[2,3-dIER-2- L] K&K TFE;

Ab5- (4-f -5 6-FRHHF[1]IXHFEDIH[2 3-d]E= -2

i1
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-A) KRTPE

2 5-[4-(3-R-4-FAREFEKL) -5, 6- KW HF[1]
FERH[2,3-d]ER-2- K] XRBRFE;

Mb5-(4-R-5 6-FEBFIIEHFESHI[2,3-dlE%w-2
-X) ABRYE

FE5-[4-(3-H-4-FEREFREL) -5, 6-FKEH}F 1]
* ke iF[2,3-d]ER -2- XK B T

M5- (4-&-6- FRAEHH[2,3-d]EX-2-£) AB&TE

F8 5-[4- (3-R-4-FRAEFEEL) -6- FPEEDf
[2,3-d]#E=-2- R] X8 T &;

A 5- (4-&-5 6-=FEEDH[2,3-dlE"w-2-%) &
R P &

#3)5-[4- (3-R-4-FAEFER) -5, 6-_FEiEwn
#1[2,3-d]ER-2- R X8 T8

A5- (4-f-6- THEEWYH[2,3-d]ER-2-%) KRTV&

8 5-[4- (3-RA-4-FARAEAFEEL) -6- A %D}
[2,3-d]%= -2- ] K& 7 &;

Ao- (4, 6- —fE9H[2,3-d]EgR-2-%) KRBT

FES-[4-(3-R-4-FAEFHL)-6- £E9H[2,3-d]
g -2- XIRBTE.

#Hit 3, 4- PR _FAFRETRRAEYARELE LTS
T 3l46-4:

A 5- (4-£K-5, 6, 7, 8- WH[1]¥HEDH (2, 3-d]%=
~2-K) KETPE

2 5-[4- (3, 4-2FRE-_BEAF¥HRAEL) -5,6, 7 8-w
A[11XHEH[2,3-d]FR-2- X1 REFE;

B5- (4-& -5, 6- FXWHF[1IXHE%H[2 3-d]ER-2
~R) KEFTE

f7915-[4- (3, 4-EFE-_HEXFRE) -5 6-FABIF
(1] HEwiH([2,3-d]ERx-2- RINBRTPE;

M5- (4- -5, 6- FEHHF[1]XHFEDH2,3-d]E%w -2
-X) R V&

12
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) 5-[4- (3, 4-2PE_EEFRE) -5, 6-3KEHH*
[11% HEwif[2,3-d]FER-2-R]XRTE;

A5- (4-RK-6- FTEERH[2,3-d]E-2-%) R 7T&

58 5-[4- (3, 4-2FX_HEEAFRE) -6- PEESDHF
[2,3-d]®-2- R R&TE;

A 5- (4-K~5 6- —FEEGH[2,3-d]ER-2-£) X
R P B

B 5-[4- (3, 4-EFE-—RAFERL) -5, 6- 7%
wif[2,3-d] & - 2- X X% 7 &,

A5- (4-R-6-LEEDH[2,3-d]ER-2-4) KBTH

2 5-[4- (3, 4-ZVPE-_HEAFRL) -6- 2XEDH#
[2,3-d]=Fw - 2- XX & 75&;

A5- (4, 6- —fEw#[2,3-d]gR-2- %) XBR TS

35 5-[4- (3, 4- PHE_HAFRE) -6- LE9DHF
[2,3-d]gw - 2- X)X & F&.

BHEEKE ‘A" 5TEBERESHGFXXEMBFHTHLE8:

A 7- (4-4-5, 6, 7, 8- w&[11EHE9H[2 3-d]E=R
-2-R) BBV &

FET7-[4- (3-R-4-FPRAFEE) -5 6, 7, 8-m4
(11X &9 [2,3-d]ER-2- K] k8 V&,

AT7-(4-8-5, 6- FREHF (LI XHFE9HI[2,3-d]E=R -2
-R) BRY®R

FE7-[4-(3-R-4-FREFHRL) -5, 6- FAWH[1]
¥ EH(2,3-dlgX-2- X1 ERT&;

M T7- (4- K -5, 6- FEHH 11X HE%H (2, 3-dIE=R -2
-X) ERT &

#E7-[4-(3-R-4-FEEFA/L) -5, 6-%FEHH(1]
g (2,3-d]ER-2- R AR TE,

AT-(4-R-6- FREERPIH[2,3-d]ER-2-X) gRTE

78 7-[4- (3-R-4-FREFARX) -6- PEEDHF
[2,3-d]%E%® -2- X1 K& F&;

A T7- (4-§-5, 6-—FRERH[2,3-d]lER-2-%) &

13
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R

FET7-[4- (3-R-4-FREFEKEL) -5, 6-—FEED
#12,3-d]Ex-2- XIS TE;

MT7- (4-f-6-TXAERH#[2,3-d]E=-2-%) kBT

78 7-[4- (3-R-4-FRAEAFRL) -6- &% H#
[2,3-d]®er -2- K] K TE;

BT- (4, 6- —fEDH(2,3-d]ER-2-£) Fg V&

FHT-[4-(3-R-4-FAXLFEL)-6- LE9H[2,3-d]
gy -2- AR TA.

Hit 3, 4- EFPER_REAFESTREEBRARE, EmRF
3T 3 4440

M T- (4-%-5, 6, 7, 8- W& [11¥X % [2,3-d]E=
-2-K) V&

BET7-[4- (3, 4-ZFE_REAFHL) -5,6, 7, 8-w
S (11X ENH(2,3-d]ER-2-X]IRRTE;

AT- (4- -5, 6- KXW H[11XHE%H[2,3-d]E% -2
-R) BBV E

FE7-[4- (3, 4-ZFPE-—RAEFRE) -5, 6- KRB HF
[1]F & H[2,3-d]FR-2- R ERTE;

MT7-(4- R -5, 6- FEBIH[1]1FENEDIH[2, 3-d]FER -2
-R) EBRTE

FE7-[4- (3, 4-FE-_RAFXTHEL) -5, 6-KEHHF
(1] Euyf(2,3-d]ER-2- A1 R TE;

AT- (4-f-6- FEEHH[2,3-d]ER-2-4) ART&E

FE8 7-[4- (3, 4- 29X —AEFRE) -6- FEERI};
[2,3-d]Fw -2- XK TF&;

A 7- (4-£-5 6--FREDH[2,3-d]Ew-2-%) &
AR E

FE7-[4- (3, 4-EFPEA-_FEFRE) -5, 6- —FhE
w3 [2,3-d]ER -2 - K]R8 F&;

AT-(4-§-6-AEHH[2,3-d]ER-2-2£) kRTE

78 7-[4- (3, 4- PR -_FEFRE) -6-25%E9#
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[2,3-d]E® -2- L1 8 7 &,

AT7- (4, 6- —fERIH[2,3-d]ER-2-K) EBTE

FE 7-[4- (3, 4-EFPE_EEFRE) -6- KE9 I}
[2,3-d] et -2- X1 FTE.

BEEE A" 5 FERMBELLHHFXEMFH T ALY

A 2-[4- (4-4-5, 6, 7, 8- w&[1]XHEDH# 2, 3-d]
g -2-K) RER-1-KILBTE

AR2-{4-[4- (3- QK -4-FHREFRKE) -5, 6, 7, 8-
v A (1] R HEH[2,3-d]ER-2-RIHKeR-1-K)LKRT
N

M2-[4- (4-8-6-TREYH[2,3-d]EZ-2-X) T
R-1-A1L&T7&

78 2-{4-[4- (3-R-4-FREFRE) -6-TE%Ew
¥ [2,3-dlER-2-AI1xeTK-1- X} LB T&.

B 3, - EPR_AEFTRLETRBEASHER, £k
FHRTHUESH:

B 2-[4- (4-%-5, 6, T, 8- w&[1]¥X#E%H#[2,3-d]
g -2-K) Fa-1-R]LBRFE

#32-{4-[4- (3, 4-2PX-_RX¥FRX) -5 6, 7 8
- & (11X FEDH[2,3-d]EgR-2-K]1KT-1-KX])z&¥T
5.

B FRETERBENLSHHEE LTS T AEH:

A 3- (4-%-5, 6, 7, 8-w&A[1]EHEDH#[2, 3-d]E=R
-2-K) ARYE

%5 3- (4-FHA-5, 6, 7, 8- w& [1]¥ 4% H[23-
dj R -2-%X) ARTE;

A 4- (4-%-5, 6, 7, 8- w&[1]1XHEDH[2 3-d]ER
-2-X) TRYP&

B8 4- (4-FHRE-5, 6, 7, 8~ wa&[1IEHE9H[2,3-
di g -2-K) TRYE;

A 5- (4-%-5, 6, T, 8- wWA[IIEHE9DH#([2 3-d]ER
-2-%) ARV E
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%) 5- (4-F &KX -5, 6, 7, 8-w&A[1IEHFEH[2 3-
d]Ew -2-%) XREVE;

Ma- (4- K-6- FEREDH[2,3-d]ER-2-%) TRTFE

Fa4- (4-FRE-6- FHAEYIH(2,3-d]ER-2-K) 7T
A |

A6- (4-R-6-LRAERH(2,3-d]ER-2-%) RET&

F5- (4- FRE-6-TAEDH[2,3-d]ER-2-4) X
MY E.

Lk 2

# 2.2¢ 3-[4- (3-LK-4- FAEFEE) -5, 6, 7, 8-
WA [1]¥XHFEDH[2,3-d]lER-2-L]ARTEEXEME 200l 2=
BMEPASY, A 10ml 32% NaOH %% E, #2444 E 110CH
#H5H, MA20%HC1E, A_fPRER. Ed w5 & 54T
2.0g 3-[4- (3-#-4-FHEAFHREL) -5, 6, 7, 8-w&[1]
& f[2,3-dlEw-2-4X]1%&, m.p. 229C.

HRRGLE[ERE 300l FREPHM 0.5g TZHELE, &
G, #8135 83-[4- (3-R-4-PEAFELX) -5,6, 7,
8- W& [1]XHEwiH[2,3-dlER-2-K]A%, LHEHE, np.
135TC.

MERP 1A GELEEBEAETHBRR:

3-4- (3-8 -4- FARLFERE) -5, 6- AW HF[1IXH
oy it [2,3-d]E - 2- X ] A K,

3-[4- (3-RA-4- PREFRE) -5, 6- HFEBHFLIEH
oy (2,3-d]ER - 2- X1 A&

3-[4- (3-RK-4- FAEFRL) -6- FEE%HH[2,3-d]
ey - 2- A1 B &

3-[4-(3-f-4- FTREFRLE)-56- FEESIH[2,3-d]
gwer - 2- K1ma;

3-[4- (3-K-4- PREFRE) -6- LA%E% (2, 3-d]
g -2- K] A8

3-[4- (3-RK-4-FHREFRL) -6- LEH([2,3-d]E
w-2-RK]1AE;
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2-[4- (3-R-4-FREFRKL) -5, 6, 7, 8- w&[1]
g [(2,3-dIgw-2-RA]L&, LEEHE, np 126C;

3-[4- (3, 4-EFE-_AXFRAL) -5, 6, 7, 8- w&[1]
F AN [2,3-dIEE~-2- L] A H;

3-[4~ (3, 4-EFE_REFE&L) -5, 6- AW IH[1]
¥ (2,3-d]Ew-2- ] 5 %;

3-[4- (3, 4-2FE_AXFRE) -5, 6- FKEHKHF[1]
XHEH[2,3-dlEgz-2-R]A%;

3-[4- (3, 4-ZFPRA-_AXFEE) -6- FAEDH[23-
dlgw -2- A]m®&;

3-[4- (3, 4-ZPE-_RRFEE) -5, 6- —FEEYRH
[2,3-d]®w-2- A]H&;

3-[4- (3, 4-BPEX-_AEFEL) -6- TXAEDH#[2,3-
dl#e - 2- ] A&,

3-04- (3, 4-2FER-_HAEFERE) -6- LEDH[2,3-d]
ey -2-A1A8K;

4-[4- (3-fK-4-FREFAE) -5, 6, 7, 8- w4 [1]
4 E9H[2,3-d]ER-2- X1 TR;

4-[4- (3-FA-4-FREFKRX) -5, 6- AR H[11XHF
it [2,3-d]ER -2- X1 T&;

4-[4- (3-K-4-FREFHRX) -5, 6- pEHH (11X
Ewrf[2,3-d]ER-2- X]T#H;

4-[4- (3-H-4- FAREFRE) -6- FEEDH#[2,3-d]
g -2- X1 TH, LEEH, mnp 142TC;

4-[4-(3-K-4- FREFAL)-5,6- FihE% (2, 3-d]
Fog -2- X1 T#&;

4-[4- (3-f-4-FREFEE) -6- ZAEDIH[2,3-4]
ger -2- A1 T®, L&EHE, np 170C;

4-[4- (3-R-4-FREFARE) -6- LEIH[2,3-d]%
w-2-R]1THE;

4-[4- (3, 4-2PEA-_REFRKEL) -5, 6, 7, 8- w&[l)
EHEyH[2,3-dlER-2-X]T#, ZHEHE, np 114TC;
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4-T4- (3, 4-2FA_KEFHKEL) -5, 6- FEHH[1]
¥ Ewrf[2,3-dlEw-2- R]T#;

4-[4- (3, 4-EFE—AXFRKE) -5, 6-KEHIH[1]
¥ AEerF(2,3-dlER-2- K] TK;

4-[4- (3, 4-2FRA—EEFRE) -6- 7hE9H([2,3-
diswe -2-£]T%, &, np. 170C;

4-[4- (3, 4-EFHE_REFEE) -5, 6-=—FAEDH
[2,3-d]%% -2- X]TH&;

4-[4- (3, 4-EFHE_REFELE) -6- ZEEDH(2,3-
dlvkee -2- X1 TH®;

4-[4- (3, 4- P X —FEAFREL) -6- KEDIHF[2,3-d]
e - 2- K] TH;

5-[4- (3-f-4-FARXFRL) -5, 6, 7, 8-mwA[l]
X HEDHF[2,3-d]FR-2-X] K&, n.p. 1656C; L#EkE, n.p.
112C;

5-[4- (3-f-4- FTRAFEL) -5, 6-FRWHH[LIXH
gyt (2, 3-d]F% - 2- KXIXR&;

5-[4- (3-f-4- PEREFEE) -5, 6- FKEHIF 1%
oy if (2, 3-d]Ee - 2- RN &

5-[4- (3-&-4- PRAFRLE) - 6- ¥2A%E% (2, 3-d]
wger - 2- A&, L&EH®, np. 156TC;

5-[4- (3-f-4- FREAFHRRL) -5, 6- —FhE9i}
[2,3-d]Ew -2- X]R&;

5-[4- (3-f-4- FPREFEL) -6- ZEEDIH[2,3-d]
oy - 2- X1 X%, LEEYE, np 156C;

5-[4- (3-R-4- FRAEFRL) -6- LFE%H(2,3-d]=%
w-2- RIKE.

5-[4- (3, 4-EPX—_REAFEHKE) -5, 6, 7, 8-wall]
X ke [2,3-d]FER-2- B]L&;

5-[4- (3, 4-2FEX A XFR&L) -5, 6- FKAHHI[1]
¥ w2, 3-d]ER-2- KINR;

5-[4- (3, 4-EFE—RAXAFRE) -5, 6- LEWHI}F[1]
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¥ &y (2,3-d]Ew -2- X1 R&;

5-[4- (3, 4- EPRA_AELFRE) -6- PRESIH[2,3-
dlgw -2- 21X %, L&E#, np 167C;

5-[4- (3, 4-ZEFR-_REFRE) -5, 6-—FHEDH}
[2,3-d]w - 2- X]XN&;

5-[4- (3, 4- 29X —HEFHAL) -6- TXEWH(2,3-
dl=fee - 2- A1 K %;

5-[4- (3, 4-EFPER_AKXFRE) -6- K& [2 3-d]
ey - 2- A K&

7-[4- (3-R-4-FREFE&E) -5, 6, 7, 8- whll]
FEwrF(2,3-d]Emw-2- K1k, L8KkHE, np 130C;

7T-[4- (3-R-4-FAEFRE) -5, 6-FRWHHF[11EH
it [2,3-d]ER -2- X1 R &;

T-[4- (3-R-4-FHREFRAL) -5, 6-FEBHF[11XH#
®worif (2,3-d]ER -2- L] R &;

7-[4- (3-R-4- FREFERE) -6- FEAE9H#[2,3-d]
wger -2 - X1k,

7-[4- (3-R-4-FEEFHL) -5, 6-—FEEDHF
[2,3-d]%® -2- A ] &,

7-[4- (3-R-4-FARXFRE) -6- ZzxE% (2 3-4d]
wey - 2- X1 ER;

T-[4- (3-K-4- FARAEFRE) -6- £E2925#(2,3-d1%
w-2- R]ER;

7-[4- (3, 4- EPHA—RARAFREL) -5, 6, 7, 8-w4l[l]
RAEWH[2,3-d]Em-2-X]1kR, L8EHE, np 137C;

7-[4- (3, 4- EFEA_REFERE) -5, 6- KW HF[1]
&y (2,3-d]E - 2- X1 & &;

7-[4- (3, 4- B FR_QEFREL) -5, 6-K&HH[1]
FHEH[2,3-dlER -2- K] &%;

7-[4- (3, 4-EFE_FEAFRE) -6- FEEw#[2,3-
dlsw -2- Xk %;

7-[4- (3, 4-EFE_FEAFRAL) -5, 6- —FEEDH}
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[2,3-d]gw" - 2- X ] ks,

7-[4- (3, 4-ZFE-—EXFRE) -6- TEEDH[2,3-
dl=kve - 2- X B #&&;

7-[4~ (3, 4- EFRX_AEFHRE) - 6- LEDH[2, 3-d]
g - 2- AR,

2-{4-[4- (3-8 -4-FAXFHRE) -5,6, 7, 8-w&
[1] ¥ Ew 3 [2,3-d]EgR-2- %]k} L &;

2-{4-[4- (3-RK-4-FREFEL) -6- LAESH
[2,3-d]=wz -2- ] R) L &;

2-{4-[4- (3, 4-2FE-—HXFHRKX) -5, 6,7, 8-w
S1]EHERH[2,3-dIER-2-R]1xnT K} LE;

3- (4-F&HE-5, 6, 7, 8-wHa1IXHEDH[2, 3-d]E=R
-2-%) A%, LEHKYE, np 126T;

4- (4-FHKHK-5 6, 7 8- wH[IIXHEDH[2, 3-d]ER
-2-R) T, Z8K#, np 133C;

5- (4- F&E-5 6, 7, 8- Ww&A[11 X HEDH[2 3-d]ER
-2-%) K%, o8MEH, np 135C;

4-[4- FEE-6-FEERH[2,3-d]EgZE-2-X]TH,, &
B, m.p. 165T;

5-[4- FRA-6- THEDIH[2,3-d]ER-2- K] KR, &
BE%, mp. 162C.

%34 3

¥15%3-[4- (3-f-4-FEEFKE) -5, 6, 7, 8-
wE11EHFERHF[2,3-d]ER-2-K]G8H 1.2 SFTEABL
E—EPRPEH 20, rLEMNFH3-[4- (3-K-4-F&
E¥FEKE) -5 6,7 8-waAII¥HEiH(2,3-dER-2- %]
% B #.

PHERBBEHSERKRT, $ERSPHIF 10, TALEE
58 3-[4- (3-®K-4-FHEAFKEL) -5, 6, 7, 8-w&[1]
¥ HFEwy i [2,3-d]Fw - 2- ] mstik.

x4 4

EOCH 13 FDMFF 1 X FXHREEMELHEP. REhA 1
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5% 3-[4- (3-K-4-FELEFR/E) -5, 6, 7, 8-wi.[1]
R EyH[2,3-d]ER-2-R]A8E. $RoHEHL I, F
WG, FH3-[4- (3-R-4-FREAFHRLX) -5, 6, 7, 8
- A1) X HEDIH[2,3-dIgR-2-X]m M.

%4 5

EMEFEH 1P 268573 TRLEH:

6-[4- (3-f-4-FARAEFRKEL) -5, 6, 7, 8- w&[1]
XobEnyi#(2,3-d]ER-2- 4] &, mp. 165C;

2-[4- (3-R-4-PHAEFEL) -5, 6, 7, 8-w&[1]
FFEwyf(2,3-d]ER-2-%1H&%, L&E#E, np 150C;

4-[4- (3-K-4-FAEFKRX) -5, 6, 7, 8-w&[1]
XHEIH(2,3-d]ER-2-£]-2, 2-=_F¥ETE, LHEKRE,
m.p. 130TC;

4-[4- (3, 4- B FPE-_HEFARL) -5, 6, 7, 8-wH[1]
X HErf[(2,3-dlER-2-K%]-2, 2-—_WATR, L&Ki,
m.p. 126C;

5-[4- (3~ -4-BEFLKL) -5, 6,7 8-m&A[11EH#
Xy (2,3-d]Ew-2- %] X%, m.p. 179C;

5-[4- (3, 4- —&F&KL) -5, 6, 7, 8- w&[1]EXHE%
¥ (2,3~d]F -2- KIX®,, C&Hm#, np 136C;

5-[4- (3-f-4- FHAEKFRE) -5, 6, 7, 8-w&[1]
X2, 3-d]lEw-2- K]IX®, ZHKE, np 1187C;

2-[4- (4- (3-R-4-FARAEFEKEK) -5,6, 7, 8-w4&,
(11X Ewi#[2,3-d]ER-2-8)¥E]1%, Z8EHE, np 119
C;

2-[4- (4~ (3, 4-ZFEX-_REAFHAL) -5,6, 7, 8-
11 % EwH#([2,3-d]Eg=w-2-£) ¥X]1L %, np. 214C.

FH EEHFRHHH M

LA A A BEHIK

¥ 100g X I RS DA SgBBRE_HAEZB 2N EKH 3L
MEMAKAY pH £ 6.5, LHARX. RELEZEHMAP, LEEHT
AAFRALGEHR. FAEHKPLH Sng FHALSH.
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%M B: &M

#¥20g X I FHASHHRSHE 100g X L I7F0E A 1400g 7
TRES, BAHE S FREASF. AN TESHE 200g FHLL
3.

EHH C: BHH

M 1lg X I #4444, 9.38¢ NaH.PO,. 2H,0, 28.48g
Na,HPO,. 12H,0, #= 0.1g RAL X FIBE&E R 940 ml REMAH &
XNk, By R4S pHE6.8 AREILHABMXE. AERTAA
F A A

LMD KE

# 500mg X I#MRLLHE 99.5g LERELHEFHTRS.

£HHE RN

# kg X I FH444%, kg L3, 1. 2kg HHAFEH, 0.2kg
BEA0. kg BBREAEAFTERERAN, A4EHFRH P2 K 10mg
ERALSY.

LM F: BRHKE N

EMEAHAEERBEN, REUFTAFTEAORMNEES, H4FE
h. o, xFRPFEHNLFEK.

T4 G BREN

Hokg X I AR HAFRFEEATREREE Y, REHA
BT AH 20mg EHALAY.

FEM H: L,

Flkg XN IERALLSHG 60 L XNEMAEZARLETE, EAL
P, AEEBTAEATRIAEEHN. F4ALHELHA 10ng FHA
&Y.

L I BARTEA

¥ Mg R I ERRSWERE IO LFRELAZH PHEER
SANLANHENGIARTEB Y. BERTARRAFEEAR
b, BAkRE (£40.1nl) BETFNEY 0. 14mg.
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