
-EP 0187487  B1I Description The present invention provides novel
benzothiophene and benzofuran compounds, novel methods for synthesis
thereof, selected novel intermediates, pharmaceutical compositions, and
uses of the novel . compounds particularly as antiallergic agents.
Additionally, the 'compounds prevent the release of mediators including
histamine and leukotrienes.from basophils -and mast cells, and prevent
respiratory burst in neutrophils providing activity useful in
cardiovascular disorders. as well as in antiinflammatory, psoriasis, and
antimigraine treatment. These compounds act.as inhibitors of cell
activation. See B. Samuelsson, "Leukotrienes: Mediators* of. Immediate
Hypersensitivity Reactions and Inflammation," 10 Sdcence, Vol. 220,p
58(1983), P. J) Piper, "Leukotrienes," Trends in Pharmacological Sciences,
pp 75 & 77 (1983), and J. L Romson, et al; "Reduction of the Extent of
Ischemic Myocardial Injury by Neutrophil Depletion In the Dog,"
Circulation, Vol. 67, p.1016 (1983). European Patent Application Number
(EP) 0146243 discloses a series . of benzofuran and benzothiophene
compounds However, the benzothiophenes of the present invention are not
included in 15 EP 01464Wand the benzofuransofthepresent inventioncannot be
made by the processes disclosed in EP the bezofurasof th
inveprcesentionedinE European Patent Publication Number 69,521
disclosesibenzothiophene derivatives. However, the novel compounds of the
present invention include differences, for example, having tetrazole and
carboxamide substituents, from the compounds in EPi069,521 not suggested by
its disclosure. Additionally, US Patent 20  Number 3.452,039.discloses
benzothiophene derivatives, however, the substituents of the present
compounds are not shown. Furthermore, the antiallergic utility now found
for novel compounds of the present invention is not within the teachings
for the benzothiophene compounds disclosed by either-the EP 69,521
reference or the US Patent Number 3,452,039. a>-25      The present
Invention is a compound of Formula-(I), ^t . ~~2 30
3 35  wherein (1) R'. R', and Rs are independently H, alkyl of from one to
twelve carbons, inclusive, alkoxy of from one to twelve carbons, Inclusive,
ary), nitro, or halbgen: (2) R' is alkoxy of from one to twelve carbons
inclusive, arylmethoxy, amino, substituted4amino, mercapto; alkylthio of
from one to four carbons, Inclusive, alkylsulfinyl of from one to -four
carbons, inclusive, aliylsulfonyl of from one to four carbons, Inclusive,
erylthlo' arylsulfinyl, or arylsulfonyl; and (3) R3 is A or B (4) Xis
oxygen or S(O)q wherein q is 40  zero, one, or two; and pharmaceutically
acceptable salts thereof. Further, the present Invention Includes a process
for the preparation of a compound of Formula I wherein R', R, R2, and R3
are as defined above, which comprises treating a compound having the
Formula Ill, wherein RI and R2 are as defined above to obtain-the compound
of Formula I as shown in Scheme I. The process of Scheme II which comprises
treating the compound of Formula Ill or 1113 wherein RI is each the same or
different and is hydrogen! alkyl of from one to six carbons, or a
protecting group with the proviso that not both of RA are hydrogen; with
the compound of Formula 11,; in the presence of a coupling agsent to obtain
the compound of Formula !.. wherein R3 of Formula I is the moiety. shown by
A. Suitable coupling reagents forthe conversion of the compounds of the
Formula Ill or of the Formula 111 50  are  1,1-carbonylbls(1H-I-midazole),
1,3-dicycro  hexylcarbodlimide,  1-ethoxycarbonyl-2-ethoxy-1.2-
dihydroqulnollne MEEDW) and the lilcke.-The N(R')2 group in 1113 is
subsequently-treated to remove the protecting group, if necessary. -.. . A
compound of Formula ill Is known or can readily be prepared from compounds
known in the literature. For example, compounds of Formula Ill wherein R2
is an amino or a substituted amino may be 55  prepared by methods analogous
to those described by James R. Beck, J.-Org. Chem., Vol. 37, No. 21, pp
3224-6 (1972). Beck described compounds in which X is sulfur and the
substituent R2 is an amino. Substituted amino groups can be prepared-from
the amino compounds by standard methods. Compounds of 7ainnula Ill wherein
X Is oxygen and R2 is amino or substituted amino may be prepared by methods
shown in Scheme IV using conditions analogous to those known in the
literature. Particularly, selected 60  compounds having X as oxygen in the
Formula 1113, Il', and Ill' of Scheme IV are found in the literature, for
example, K. Gewand and H-J. Jansch, J. Prakt Chem.; 315, 779 (1973), F. A.
Trofimov, et al, Chem. Het. Comp.a 17, 1129 (1975); and S. B. Mahajan and
Y. S. Agasimundin, J; nd. Cher.. Soc., 54, 965 (1977). Scheme IV shows the
use-of an acetyl protecting group. Other known protecting groups may be
used as noted hereinafter. Substituents in the RI position of the compound
Ill (not described by Beck) may be 65 obtained by other known methods. 



2    EP 0187 487 BI For example, for compound I where X is oxygen, R2 is
alkoxy or arylmethoxy. and R' is COOH or A: preparation of precursors is
shown in Scheme V. Suitable alkylation reagents for the conversion of 1112
to Il are alkyl halides, alkylsulfonates, 0-alkyl-N,N'-dialkylisoureas, and
the like. Particularly, compounds of the Formula 1112, lilt, and Ill where
X is oxygen are described by J. D. Brewer, et al, in AusL J. Chem.. 24,
1883 5 11971), by E. C. Schroeder, et al, in J. Org. Chem., 27,586 (1962).
and By K. v. Auwers. in Chem. Ber, 61,408 (1928). Comnpounds of Formula
Ill.wherein R2 is a mercapto or alkyl or aryl mercapto within the present
invention may be made by procedures analogous to those shown to prepare the
mercapto containing compounds in the following Examples 1A-E,  2A-E or
6A-E, or other known methods. Ukewise, to compounds of Formula Ill wherein
RI is alkylsulfinyl and arylsulfinyl or alkylsulfonyl and arylsulffonyl
described herein can be prepared by known methods adapted to the
preparation of such a compound from a mercapto by alkylation or arylation
and then oxidation. The process which comprises treating the compound of
Formula Ill to obtain the compound of Formula F wherein R3 of Formula I is
the moiety shown by B is one in which the compound of Formula Ill is
treated I5  by methods analogous to those known in the art to give a
compound of Formula IV, wherein R1 and R are as defined above, eQg., see T.
Kamijo, et al, Chem. Pharm. BulL, 32 (7) 12560-4 (1984). and see also for
compounds of Formula IV whereX is oxygen M. Pesson and . Joannic, British
Patent Number 1233268. Issued May 26,1971, R. Bryant, and D. L Haslam, J.
Chem. Soc., 2361 (1965), and S. S. Sangapure and Y. S. Agasimundin. Ind J.
Chem., 14B, 6886 (1976). and the compound of Formula IV is then treated in
a manner zo  analogous to that described by R. D. Buchanan, at al, in US
Patent Number 3,452.039 cited as a reference herein before. See Scheme Ill.
The antiallergy activity of the compounds having the Formula I of the
present invention was determined by the well-known Schultz-Dale procedure,
that is described in N. Chand, et al. Agents and 7tlons, 8. 171 (1978) or
the Herxheimer in vivo antiallergy test described in H. Herxheimer, J.
Physiol. .-.,,.dondon) Vol. 117,251 (1952). By virtue of this antiallergy
activity the compounds of Formula I are useful in treating an allergic
hypersensitivity reaction (AHIBR having broad symptoms. For example, the
symptoms may include dermatitis, lacrimation, nasal discharge, coughing,
sneezing, nausea, vomiting, diarrhea, difficulty in breathing, pain,
inflammation, and in severe cases, anaphylactic shock, circulatory
collapse, and even to death; The AHR is found in man as well as other
animals suffering from bronchial asthma, seasonal pollinosis (e.g..
hayfever), allergic rhinitis, urticaria, allergic conjunctivitis, food
allergies, and anaphylactoid reactions. In an AHR an antibody (reagin in
man) influences the cell membrane of a mast cell by reacting with an
antigen, to initiate reactions within the mast-cell which ultimately causes
release of mediators (bioactive is compounds) such as bradykinin, slow
reacting substance of anaphylaxis ISRS-A), histamine, serotonin (5HT),
possibly some prostaglandins, or other not now known substances. The
mediator is released-from the mast cell whereupon it attaches to suitable
receptor sites (e.g., on smooth muscle) resulting in AHR attack symptoms.
Various methods are used to relieve the symptoms of AHR. It is not known,
however, what mechanism is effected for the antiallergic use by the
compounds having Formula I of the present 0  Inventlons. - Pharmaceutical
compositions are prepared from compounds of Formula I and salts thereof
described as the present invention having inert pharmaceutical carriers.
The compositions may be either solid or liquid. A physician or
verterinarian of ordinary skill readily determines a subject who is
exhibiting AHR 5-'mptoms. Regardless of the route of administration
selected, the compounds of the present invention are ormulated into
pharmaceutically acceptable dosage forms by conventional methods known to
the pharmaceutical art. The compounds can be administered in such oral unit
dosage forms such as tablets, capsules, pills. powders, or granules. They
also may be administered rectally or vaginally in such forms as
suppositories o  or bougles; they may also tie introduced parenterally
(e.g., subcutaneously, intravenously, or Intramuscularly), using forms
known to the pharmaceutical art. They are also introduced directly to an
affected area, (e.g., in the form of eye drops or by inhalation). For the
treatment of AHR induced conditions such as erythema, the compounds of the
present invention may also be administered topically in the form 



of ointments, creams, gels, or the like. In general, the preferred route of
administration is orally. 5      An effective but nontoxic quantity of the
compound is employed in treatment. The ordinarily skilled physician or
veterinarian will readily determine and prescribe the effective amount of
the anti-AHR agent to prevent or arrest the progress of the condition. In
so proceeding, the physician or veterinarian could employ ralatively low
dosages at first, subsequently increasing the dose until a maximum response
is obtained. 7      Initial dosages of the compounds of the invention
having Formula I are ordinarily in the area of 10 mg up to 2 g per day
orally, preferably 10 mg to 500 mg per dose orally, given from one to four
times daily or as needed. When other forms of administration are employed
equivalent doses are administered. The compounds of this invention can also
be administered as pharmacologically acceptable salts such as can be
readily prepared with inorganic and organic bases, such as NaOH, KOH.
Mg(OH)2, Ca(OH)2, NH40H, substituted ammonium salts, L-arginine, choline,
N-methyl glucamine and the like. 3    J- iP  0 187487  BI The novel
compounds of Fonnula I are named as derivatives of benzothiophenes or
benzofurans by virtue of a sulfur or oxygen containing heterocyclic
five-membered ring fused to a phenyl ring. The fused rings are numbered
counterclockwise starting with the sulfur or oxygen atom at the one
position as shown in the ring system of Formula 1'. 5      Certain
compounds within the scope of Formula I as defined above are preferred.
Among the preferred compounds of Formula I are those wherein R2 is the
substituent A. i.e., carboxamidotetrazole. Also among the preferred
compounds are those wherein RI is methoxy, particularly in the five or six
positions. More preferred  are  the  following' compounds:  (1).
5-methoxy-3-(1-methylethoxy)-N-1H-tetrazol-5-yi-
benzo(b)thiophone-2-carboxamide, '  (2)
3,5-dimethoxy-N-lH-tetrazol-5-yl-benzolbjthiophene-2- 10  carboxamide; (3)
6-methoxy.-(l(-methylethoxy)-N-1H-tetrazol-5-yl-benzolblthiophene-2-carboxa
mide. (4)
3-fl-methylethoxy)-N-1H-tetrazol-5-yi-benzothiophene-2-carboxamide, (5)
5-methoxy-3-HI-methylethyl)-
thiol-N-lIHtetrazol-5-yl-benzolbj-thiophene-2-carboxamide, and (6)
6-methoxy-3-(phenylmethoxy)-N-1H- tetrazol.-5yl-2benzofurancarboxamide. Of
the-5b1ve, the most preferred compounds are (1). (3), and (5). 15     AIkyl
of from one to four carbons' inclusive, is methyl, ethyl, propyl, butyl. or
isomeric forms thereof. Alkyl of from oils to twelve carbons. inclusive is
methyl, ethyl, propyl, butyl, pentyl, hexyl. heptyl, octyl, nonyl, and
includes isomericforms of the alkyl of from one to six carbons, inclusive.
Alkyl of from one to six carbons, Inclusive, are preferred. Alkoxy of from
one to twelve carbons, inclusive, is methoxy, ethoxy. propoxy, butoxy, and
includes 20  Isomeric forms of alkoxy of from one to six carbons,
inclusive. Alkoxy of from one to six carbons, inclusive are preferred.
Substituted amino is mono. or di-alkylamino wherein the alkyl may be the
same or different from one to six carbons when taken alone or together.
Halogen is chloro, bromo, fluoro, iodo, or trifluoromethyl. <   '25  Aryl
is phenyl or substituted phenyl having one or two substituents, such as
halogen, alkyl of from one to six carbons. inclusive, alkoxy of from one to
six carbons, inclusive, hydroxy, nitro, amino or substituted amino.
Generally, the compounds having the Formula 1, wherein RI and R2 are as
defined above, and R2 is the substituent A are prepared by treating the
compound of Formula IlI wherein R' and R2 are as defined by one 30  of two
methods. The first method shown as Scheme 11 which is preferred treats the
compound III with 5-aminotetrazole In the presence of a coupling agent and
triethylamine. About 20% excess of the 5-aminotetrazole, the coupling
agent, and the triethyismine compared to one-equivalent of the compound Ill
is preferred. Coupling  agents may  Include  l,l'-carbonylbis(1H-imidazole)
dicyclohexylcarbodiimide  or 1,3- 3s disoproprbodlmide. Solvents for the
method may include one or more of tetrahydrofuran, dlmethytformamlde or
acetonitrile, but preferably the solvent is acetonitrile. The mixture is
refluxed for from about 4 to 24 hours. The second method also generally
shown as Scheme 11 is accomplished by reacting the compound of Formula ll,
and 5-aminotetrazole in the presence of the coupling agent, all in
equivalent amounts in a go solvent such as tetrahydrofuran; that is
preferred, dioxane, dimethylformamide or dimethylsulfoxide. 



Generally, the coupling reaction shown in Scheme 11 includes variations
known to one of skill in the art. The above compound of Formula 1, is
separated and purified by conventional methods or may be used In crude
form. Under certain circumstances it is necessary to protect either the N
or 0 of intermediates in the above <, 45  noted process with suitable
protecting groups which are known. Introduction and removal of such
suitable oxygen and nitrogen protecting groups are well known in the art of
organic chemistry; see for example, (1) "Protective Groups in Organic
Chemistry," J. F. W. McOmie, ed.. (New York, 1973), pp 43ff, 95ff; (2) J.
F. W. McOmle, Advances In Organic Chemistry, Vol. 3,191-281 (1963); (3) R.
A. Borssonas, Advances in Organic Chh*iY. Vol. 3, 159-190 (1983); and (4)
J. F. W. McOmie, Chem. & Ind., 603 (1979).. Examples of suitable oxygen
protecting groups are benzyl, t-butyidimethylsilyl, methyl, isopropyl,
ethyl, tertiary butyl. ethoxyethyl, and the like. Protection of an N-H
containing moiety is necessary for some of the processes described herein
for the preparation of compounds of this invention. Suitable nitrogen
protecting  groups are  benzyl, triphenylmethyl, trialkylsilyl,
trichloroethylcarbamate, trichloroethoxycarbonyl or vinyloxycarbamate. t
Under certain circumstances it is necessary to protect two different
oxygens with dissimilar protecting groups such that one can be selectively
removed while leaving the other in place. The benzyl and t-
butyidimethylsilyl groups are used in this way; either is removable in the
presence of the other, benzyl beir'n remcved by catalytic hydrogenolysis,
and t-butyidimethylsilyl being removed by reaction with, for example,
tetra-n-butylammonium fluoride. 60f  In the process described herein for
the preparation of compounds of this invention the requirements for
protective groups are generally well recognized by one skilled in the art
of organic chemistry, and accordingly the use of appropriate protecting
groups is necessarily implied by the processes of the charts herein,
although not expressly illustrated. The products of the reactions described
herein are isolated by conventional means such as extraction, 65
distillation, chromatography, and the like. 4    EP 0187487 B1 Variations
in the above desdribed processes may be the present invention indcuding
appropriate intermediate. steps to convert mercapto to -SO2al yl
substituents, to convert a nitrile to carboxylic acid substituent, or
protection of 0 and N containing substituents by suitable groups as
described above- The salts of compounds of Formula I described above are
prepared by reacting the appropriate base 5  with a stoichometric
equivalent of the acid thiophene or benzofuran compounds of Formula I to
obtain pharmacologically acceptable salts thereof. The compounds of -this
invention may also exist in hydrated or solvated forms. The process of this
invention is further elaborated by the representative examples as follows.
10      -.  t                            Example I cm
Methyl.4.riethoxysalicylate'(Gjaebe and Martz, Ann. 340,215(1909), bp
235-240'C)   - A mixture. of 4-methoxysalicylic acid (Aldrich) (178.1 g,
1.08 mmole) sodium bicarbonate (89 g. 1.06 . mole), and dimethyl'sulfate
(133.6g. 1.06 mole) in acetone (21).s refluxed with stirring under nitrogen
for 20 hours. The mixture is cooledfiltered, and the acetone is removed
under reduced pressure to yied an .5  oily residue.-.The residue is taken
up. in ether (1.8 1) and. toluene (0.50 ). The exacts are washed with
sodium. bicarbonate solution, 4ater. dried over sodium sulfate', and
concentrated to give a syrup (190.9 g). K)      Recrystallization from
hexane ives 1723 g (89.5%) of analytically pure solid, mp 49-C. - .   -.
.    .. .  .   I., ;. ,!.,   :  - - ' ''    ;   - ^ . ,. "_, '. Examplel
(8) 20 Benzoic acid. 4.-rmethoxy-2[(dimethylamino)tfiioxomethoxymmethyl
ester To a solution of methyl 4-methoxysalicylatW (171.7 a, 0.94 mole) and
IA-diazabicyb o 22.21oct 1233.9 g, 2.02 mole), in sieve dried
dimethylformamride (1I) is added rapidly dimethylthiocarbamoyl chloride
(250 g. 2.02 mole) with stirring under nitrogen. The resulting mixture is
stirred at room temperature for 1.75 hours, then at 50. for 18 hours. The
mnixture is cooled, poured into ice water (-31) and extatend twice with
'-\..A5 toluene (2 1, i.5 .I). The combined toluene extracts are washed
successively with dilute hydrochloric acdd *       water, cold sodium
bicarbonate solution, and water. The extract is dried over sodium sulfate.
Removal of the solvent under reduced pressure afforded crude product, which
is recrystallized twice from methanol to give 192.6 g 176%) of analytically
pure product, rmp 126-7T. - 30 -         -             .
Example 1(C) 



Benzoic acid, 4-methoxy-2Udimethylamino)carbonyl)thiol-methyl ester A
solution of benzoic acid, 4.methoxy-21(dimethylamino)thioxomethoxylmethyl
ester (188 9) in diphenyl ether (1140 g) is heated at237-255'C under
an'atmosphere of nitrogen for 14 hours After cooling to room temperature
the contents of the flask are poured into hexaie, (-2.5 1) and stirred for
one-half hour 35 at -1C. The crystalline precipitate formed is collected
and recrystallized from methanol to give 139.1 g (74%) of analytically
pure'product, mp.74L-WC. ''Me ho'y 'h:oa 'ic--ic   '.   - ' -  Example 1
(D) 4Methoxy-thiosalicayclic add (Leon Katz et a 'US Patent 2,767.173
(1956). CA5t. P6704b (1957), cites mp 40 240. (prepared by diazotization of
4-methoxyanthranilic acid,-etc).- A mixture of benzoic acid,
4rmethoxy.-2dimethylamino)carbonyl)thiolmethyl ester (122.8 g. 0.46 mole)
sodium hydroxide (47.4 9,1.15 mole), inma-anol (940 ml), and water (470 ml)
is refluxed with stirring under nitrogen for 13 hours.,Most of the'
methanol is removed at 50C under water aspirator pressure. The- solutron is
cooled, diluted with'ice water to -3 1 volume and carefully acidified with
aqueous hydrochloric \.,.45 acid, while the temperature is maintained below
I5C. The solid is collected, washed with water, and dried to give 83.2 g
(98.5%) of analytically pure product, mp 237C. Example 1 (E) -    '
Methyl4-methoxythiosalicylate (Leon Katz, et al, J. Org. Chem. 18,1380-1402
(1953i gives yield 88% and 5o general method for the esterification (acid
+.CH30H + HCI 1(g)ester). but no other data. A mixture of
4-mkthoxythiosalicylic acid (83.15 g. 0.45 mole), methanol (2 1), and
concentrated sulfuric acid (92 bMl) is refluxed with stirring under
nitrogen for 17.75 hours. Most of the methanol is removed at 40' under
water aspirator. pressure. The reaction mixture is cooled, poured into ice
water, and extractedwith ether. The ethereal extracts are: washed with cold
sodium bicarbonate solution, water, and dried over 5s sodium sulfate. After
evaporation of the solvent under vacuum the crude oil (82.8 g) is distilled
under high vacuum to give 77.3 g (86.9%) of analytically pure solid, mp 38
9-9 Example . (F) Benzolbl thiophene-2-carboxylic acid,
3-hydroxy.66methoxy-, methyl ester 60     A mixture of methyl
4-methoxythiosalicylate (76.4 g, 0.39 mole) and potassium-t-butoxide (45 g,
10.4 mole) in dimethyl sulfoxide (500 ml). is held at 20-30' while methyl
chloroacetate (41.8 g, 039 mole) is added dropwise over 15 minutes with
stirring under nitrogen. Stirring is continued at room temperature for ten
minutes. then the mixture is heatedon i steam bath for -30 minutes The
solution is cooled to 50 and an additional portion of potassium t-butoxide
(45 g) is added. The mixture is heated on a steam bath for 4.5 65  hours
and. left standing overnight at room temperature. The mixture is then
poured into ice water (-41) and . ~ ~ ~ ~ .                  .5    ;EP
0187487 B1 carefully acidified with dilute hydrochloric acid. The
precipitate is filtered off, washed with water, and dried to give 100 g of
a solid, mp 122-3. Crystallization from acetone- (decolorized with
charcoal) -methanol. then from methylene chloride -methanol yields 75 g
(81.8%) of analytically pure product, mp 124-5'C_ 5'
Example 1 (G) 'Benzolblthiophene-2-carboxylic acid,
6-methoxy-3-(1-methylethoxy)- (A) A mixture of
benzotblthiophene-2-carboxylic acid, 3-hydroxy-6methoxy, methyl ester (23.8
g. 0.1 mole) and N.N',O-triisopropyl, pseudourea (Erich Schmidt and Fritz
MoosmOller, Ann. 597, 235-40 1955)) (174.5 g, OA mole) In acetonltrile (400
ml) is refluxed with stirring under nitrogen for 23 hours and then to
cooled. The solid (NN'-diisopropylurea) is-filtered off. The solvent and
volatiles are removed under vacuum, and then under high vacuum. The residue
is dissolved in ether, filtered, and the solid is discarded. After
evaporation of the solvent under vacuum the residue is dissolved in
methylene chloride and filtered on a silica gel (220 g) column to give DA g
(97.8%) of benzolbjthiophene-2-carboxylic acid-6-methoxy-3(1-
methylethoxy), methyl ester, which Is used directly in the next stage. is
(B) A mixture of crude ester from the previous stage (27.4 g), potassium
hydroxide (11.8 g), and methanol (300 m0l is refluxed with stirring under
nitrogen for 2.75 hours. Most of the methanol is then removed under reduced
pressure at 45>. The residue is dissolved in water (-750 ml) and
decolorized with activated charcoal. After cooling the solution is
carefully acidified with dilute hydrochloric acid, while the temperature Is
maintained below 15'. The crystalline precipitate is filtered, washed with
water, and dried to 20 give 24.09 g of a solid, mp 15W (dec).
Recrystallizition from acetonitrile. gives 22.85 g (85.8%) of analytically
pure product, mp 159-160C (dec). Example 1H). 



Benzo[blthlophene-2-carboxamide,
6-methoxy.3-(1-methylethoxy)-N-1H-tetrazol-5-yl- A mixture of
benzolblthiophene-2-carboxylic acid-6-methoxy-3(1-methylethoxy) (10Al g,
0.039 mole) and 1,1'-carbonyldiimidazole (7.61 g, 0.047 mole) in
acetonitrile (200 ml) is refluxed with stirring under nitrogen for 80
minutes. A solution of 5-aminotetrazole (3.99 g, 0.047 mole) and
triethylamine (4.75 g, 0.047 mole) in acetonitrile (100 ml) Is added
dropwise. The mixture is heated at reflux for 21.5.hours, then most of the
acetonitrile is removed under water aspirator pressure at 40'. The residue
is treated with cold water (-700 ml) then acidified with acetic acid (14.5
g). The resulting, solid is separated by filtration, washed with 30  water,
then with ether, and dried to give 12.1 g of a solid. Recrystallization
from methanol gives 11.06 g (84.9%) of analytically pure product, mp
237-9*C (dec). Example 2(A).. Mothyl-5-methoxysalicylate 35     Treatment
of 5-methoxysalicylic acid'(Aldrich) (151.6 g, 0.9 mole) with sodium
bicarbonate (75.74 g 0.9 mole) and dimethyl sulfate (113.7 9,0.9 moe) in
acetone (1.51) by the method of Example (A), gives 149 g (90.7%) of
analytically pure oil, bp 88l0.05 mm.- Example 2(B) 40 Benzoic acid,
5-methoxy-2-(dimethylamino)thioxomethoxy)-methyl ester Treatment of
methyl-5-methoxysalicylate (149 9, 0.82 mole) and 1,4-diazabicyclo[2.2.21
octane (257.3 g. 2.22 mole) in dimethylformamide (1 I) with
dimethylthiocarbamoyl chloride (275 g, 2.22 mole) by the method of Example
1(B) gave the product. Two recrystallizations from methanol gives 157.9 g
(71.7%) of v '  analytically pure product, mp 102-TC. Example 2(C) Benzoic
acid, 5-methoxy-2[(dimethylamino)carbonyl)thiol- methyl ester Treatment of
benroic acid; 5-methoxy-21(dimethylamino)thioxomethoxyl-methyl ester (150
g) in diphenyl ether (1416 g) by the method of Example 1(C) gave the
product. Recrystallization from methylene 50 chloride-hexane gives 92.9 g
(61.9%) of analytically pure product, mp 70-2C. Example 2(D)
5-Methoxythiosalicylic acid (F. Sauter and P. Stutz, Monatsh. Chemie, 98,
1962 (1967), mp 300-1C (170-3): 0. Francis Bennet et al, Organic
Preparation and Procedures- Int. 6(6)287-293 (1974), mp S5  175-OC.
Prepared by different methods.) Treatment of benzoic acid,
5-methoxy-2-I(dimethylamino)carbonyl)thio)m1ethyl ester (90.7 g, 0.34 mole)
with sodium hydroxide (35 g), methanol (700 hil), and water (350 ml) by the
method of Example (D) give. UC.9 o (97.6%) of pure product, mp 170-2C.. 60
Example 2(E) Benzolbjthiophene-2-carboxylic acid, 3-hydroxy-5-roethoxy-
methyl ester IA) A mixture of methyl-5-methoxythiosalicylate (0. Francis
Bennet et al, Organic Preparations and Procedures Int. 6(6), 287-293.11974)
cites b.p. 105.-60.3 mm) (51.12 g, 0.26.mo!e) and potassium-t- butoxide
(29.7 g, 0.27 mole) in dimethyl sulfoxide (250 ml) is held at 10--30' while
methyl chloroacetate 65 (28 g, 0.26 mole) is added dropwise with stirring
under nitrogen. After the introduction is terminated, 6    EP 0 187487 Bi
stirring is continued at room temperature for ten minutes. The resulting
mixture is heated on a steam bath for 1.75 hours. After cooling, the
reaction mixture is added to ice water 1-1.7 1) and extracted with ether
(21. 1 I). The combined extracts are washed with water and dried over
sodium sulfate. The solvent is removed under reduced pressure to give 67.5
g of a semisolid residue, which is recrystallized twice from methanol to 5
give 9.4 g 115.3%) of the product, mp 133-4bC. The filtrate is concentrated
to give 41.3 g (in two crops) of Methyl
2-(carbomethoxymethylthio)-5-methoxybenzoate, mp 55-7tC which is used
directly in the next stage. (B) To a solution of sodium methoxide (from
3.45 g, 0.15 mole sodium metal and 400 ml methanol) is added rapidly
diester (41 9, 0.15 mole) (from the previous stage) with stirring. Stirring
is continued at room 10  temperature for 20 minutes, and then the mixture
is refluxed on a steam bath for four hours. After cooling to room
temperature, the reaction mixture is diluted with water (-41) and filtered
through super cell Hyflo and Darco G-60 maL The solution obtained is
cooled, and carefully acidified with dilute hydrochloric acid. Filtration
of the resulting solid (27.3 g) and recrystallization from methylene
chloride-methanol gives 26.8 g (74%) of analytically pure product, mp
133-134C, making the combined yield 59%. Example 21F) 



Benzolbithlophene-2-carboxyllc acid,. 5-methoxy-3-11-methylethoxy)- (A) To
a mixture of benzolbjthiophene-2-carboxylic acid-3-hydroxy-5-methoxy,
methyl ester (10 g, 0.042 mole) and 2-bromopropane (11.3 a,0.091 mole) in
dimethyl sulfoxide (150 ml) is added potassium-t- 20  butoxide (6.4g. 0.048
mole).The mixture is then heated at 1000with stirring under nitrogeh for
seven hours aN eft standing ovemight. The resulting mixture is then poured
into ice water and extracted with ether. The organic phase Is washed with
cold dilute potassium carbonate solution and water, dried over sodium
sulfate, and concentrated to 10.36 g of dark oil, namely,
benzolblthiophene-2-carboxylic acid-5-methoxy-3- (1-methythoxy)-methyl
ester, which is used directly In the next stage. ( Mix) ture of crude ester
110.36 g) from the previous stage, potassium hydroxide (3.8 g) and methanol
(100 ml) is treated according to the procedure of Example 1(GB). There is
obtained 7.24 g (65%) of the produc mp 1334!. which is recrystallized from
acetonitrile to give 6.0 g (53.8%) of analytically pure product, mp
133-4*C. Example 2(G) 30  (A) Beunolbithiophone-2-carboxamide,
5-methoxyV3-(i-methylethoxy)-N-1H-tetrazol-5-yl-, comp. with 1H- imidazole
(1:1) A mixture of benzoblbthlophene-2-carboxylic acid,
5-methoxy-341-methylethoxy) (5.35 g, 0.02 mole) and 11.11crbonyidlmidazole
(3.26 g, 0.02 mole) in tetrahydrofuran (200 ml) is stirred under nitrogen
for two hous To this solution 5-aminotetrazole (1.71 9, 0.02 mole) is added
and the resulting mixture is stirred 35 at room temperature for 17 hours,
then is refluxed for two hours. The mixture is filtered and the filtrate is
under reduced pressure to give a solid, which is washed with ether.
Recrystallization from mnethanl gives 2.2 9 (27A%) of analytically pure
product. mp 187--VC. (B) B)eoibIthiophent.Rcarboxamide,
5-methoxy-3-11-methylethoxy)-N-1H-tetrazol-5-yl- Amitureof
benzolbJtiopfiene-2-carboxyllcacid,5-methoxy-311-rvethylethoxy), (10.41 g,
0.039 mole), 40 1,1'-carbonyidilmidazoI.C1.641 g, 0.047 mole)
5-aminotetrazole (3.99 g, 0.047 mole) and triethylamine 14.759. 0.047 mole)
in acetonitrile (300 ml) is treated according to the procedure in Example
1(H). There is obtained 11.65 9 of the product, mp 214-6C (dec).
Recrystallization from methanol gives 9.25 g (71 %) of unelytically pure
product, mp 214-8'C (dec). (C) Benaolbthlophene-2-carboxamide,
5-methoxy.3.(i-methylethoxy)-N-1H-tetrazol-5-yl-sodium salt To a stirred
suspension of benzoibithlophene-2-carboxamide,
5-methoxy-3-(1-methylethoxy)-N-lH- tetrazol-5-yl (6.99 9, 0.021 mole) In
methanol (500 ml) Is added a solution of sodium hydroxide (0.86 g, 3.021
mole) in water (40 ml). The reaction mixture is stirred at room temperature
until a clear solution is obtained, then the solvents are removed under
water aspirator pressure below 60C. The residue is taken up in metaol (-150
ml) and ethanol (350 ml) and the solvents are removed. This procedure is
repeated twice so mco, then the residue Is dissolved In a minimum volume of
methanol and ether is added. The resulting solid Is collected, washed with
ether, and dried to give 5.3 g (69.7%) of analytically pure product, mp
190-210TC. Example 3(A) Bemlbithlophene-2-carboxylic acid,
3,5-dimethoxymethyl ester 55     A mixture of
benzolblthlophene-2-carboxylic acid. 3-hydroxy-5-methoxy-methyl ester (7.8
g, 0.033 mole), potassium carbonate (4.5 g, 0.033 mole), and dimethyl
sulfate (4.7 g, 0.037 mole) in acetone (300 ml) Is refluxed with stirring
under nitrogen for 15.5 hours. The mixture is cooled, filtered, and acetone
is femrvrwi at 45' under water aspirator pressure. The residue is treated
with water and extracted with ether. The ether extracts are washed with
water, dried over sodium sulfate and the solvent is removed to give 60 7.8
g of a solid, mp 102-3C. Recrystallization from methylene chloride-methanol
gives 7.47 g (92.5%) of analytically pure product. mp m102-30C. Example
31B) Benzolblthiophene-2-carboxylic acid, 3,5-dimethoxy- 65     Treatment
of benzolblthiophene-2-carboxylic acid, 3,5-dimethoxy methyl ester (6.76 g,
0.027 mole) 7    EP 0187487 Bi with methanolic potassium hydroxide by the
method of Example 1(G), gives 5.55 g (87.3%) ofanalytically pure product,
mp 190(C (dec) (from methanol). Example 3(C) 5
Benzolblthiophene-2-carboxarnide, 3,5-dimethoxy-N-lH-tetrazol-5-yl- A
mixture of benzolblthiophene-2-carboxylic acid, 3,5-dimethoxy (4.58 g,
0.019 mole), 1,1'- 



carbonyidiimidazole (3.17 g, 0.019 moleI and 5-aminotetrazole (1.64 g.
0.019 mole) in tetrahydrofuran (250 ml) is treated according to the
procedure in Example 2 (G). There is obtained 5.8 g of a solid.
Recrystallization from methanol-tetrahydrofuran-acetonitrile gives 2.8.g
(47.8%) of analytically pure solid, 0 mp 213-5'C (dec) -  Example 4(A)
Benzolbithiophene-2-carboxylic acid, 3-ethoxy-5-methoxy- (A) A mixture of
benzolblttilophene-2-carboxylic acid, 3-hydroxy-5-methoxy, methyl ester (10
9, 0.042 mole) potassium carbonate 15.8 g, 0.O42 mole), and diethyl sulfate
(7.32 g, 0.047 mole) in acetone (500 ml) J  Is refluxed with stirring under
nitrogen for 24 hours. The acetone is then evaporated. The residue is
treated with potarsium carbonate (5.8 g), diethyi sulfate 18 go, and
dilmethyl sulfoxide (150 ml). The mixture is heated on a steam bath for 24
hours,-cooled, poured into ice water, and extracted with ether. The
ethereal extracts are washed'with 10% potassium carbo'nate solution, water,
and dried over sodium sulfate. The solvent is removed under vacuum to give
8.4 g of dark oil, namely, benzolbjthiophene-2-carboxylic acid-3- 20
ethoxy-5-methoxy methyl ester, which is used directly in the next stage.
(B) Mixture of crude ester (84 g) from the previous stage, potassium
hydroxide (5A g) and methanol 1150 ml) Is treated according to theprocedure
of Example 1(GB). Recrystallization from acetonitrile gives 6.15 g (58%) of
analytically pure product, mp 162-7C (dec). 25
.   Example 4(B) Benzolblthlophene-2-carboxamide,
3-ethoxy.5-methoxy-N-1H-te-rnzol-5-yl- - A mixture of
benzoiblthlophene-2-carboxylic apid, 3-ethoxy-5-methoxy (5.34 g, 0.021
mole), 1,1'- carbonyidiimidazole (4.12 8, 0.025 mole), 5-aminotetrazole
(2.16 a, 0.025 mole), and triethylamine (2.57 g, 0.025 mole) In
acetonitrile (200.ml) is treated according to the'procdure in Example 1(H).
There is obtained 0  67 9 of the product, mp 225-C. Recrystallization from
methanol gives 6.55 g (96.9%) of analytically pure produc, mp 225-7C (dec).
..                       ~~~~~~~~Eizample 5(A)
Benzotbjthiophene-2-carboxylic acid, 7-methoxy-3-(1-methylethoxyv)-
Treatment of benzo1bithiophene-2-carboxylicacid, 7-methoxy-methyl ester
(James R. Beck, J. Org. 35  Chin.. 38123). 4088-7 (1973), cites mp 11&-S.)
(14.05 g, 0.069 mole), 2-bromopropane (15.5 g, 0.130 mole) and potassium
t-butoxide (7.28 g, 0.065 mole) in dimethyl sulfoxide (180 ml) by' the
method of Example 2(FA) gives 8A. g of dark-oil- namely,
benzojbjthiophene-2-carb6xylic acid, 7-methoxy-3-(1- mthylethoxy)methyl
ester, which is used directly in the next stage. Mixture of crude-ester
'(A4 g) from the previous stage, potassium hydroxide (5 g) and methanol 40
(200 ml) is treated according to the procedure of Example 1(GB). There Is
obtained 4.68 g of the product, which is recrystallized from acetonitrile
to give 3.4 g (21.7%) of analytically pure product, mp 162-3C. Example 5(B)
Benzolblthlophane-2-carboxamide, 7-methoxy-3-(1-methylethoxy)-N-1
H-tetrazol-5-yl- Os     A mixture of benzoibithiophone-2-carboxylic acid,
7-methoxy-3-(1-methylethoxy) (2.96'g, 0.011 mole), 1.1'-carbonyidiimidazole
(1.8 g, 0.011 mole), and 5-aminotetrazole (0.94 g, 0.011 mole) in
tetrahydrofuran -~')    1200 ml) Is treated according to the procedure in
Example 2 (GA). There is obtained 3.8 g of a solid, which is recrystallized
from methanol to-give 1.6 g (43%). of analytically pure product, mp
228-230tC (dec). SD                                        Example'6(AY-
Methyl-5-methylsalicylate (Brederman. Pike, Bar. 6, 324 (1873), bp 236-70)
Treatment of 5-methylsalicyllc acid (Aldrich) (304.3 g, 2 moles) sodium
bicarbonate (168 g, 2 moles) in acetone (2 1) with dimethyl sulfate
(252.26g ,2 moles) by the method of Example 1(A) gives 296.2 g (89%) of
analytically pure oil, bp 105/8 mm. 55
Example 6(B) Banzolc acid, 5-methyl-21(dimethylamino)thioxomethoxy)methyI
ester Treatment of mothyl-5-methylsalicylate (250.7 g, 1.50 mole) and
1,4-diazabicyc!o[2.2.2joctane (374 g, 7. mroas) In dimethylformamide (1.2
i) with dimethylthiocarbamoyl chloride (400 g, 3.23 mole) by the method of
Example 1(B) gave the product. Two recrystallizations from methanol gives
246.6 g (64.9%) of 60 analytically pure product, mp 102-3C. Example 6(C)
Benzolc acid, 5-methyl-2-1(dimethylamino)carbonyi)thio)methyl ester
Treatment of benzoic acid-5-methyl-21(dimethylamino)thioxomethoxylmethyl
ester (263.4 g) in diphenyl ether (2234 g) by the method of Example 1(C)
gave a mixture, which is dissolved in hexane and 65 chrormatographed on
silica gel (789 g). Elution with hexane, first gives diphenyl ether, then
elution with 8  



EP 0187487 BI methylene chloride gives 160.2 g of viscous-oil. Further,
elution with chloroform yields 10.5 g of analytically pure oil, making the
total yield 170.7 g (67.4%). Example 6(D) 5-Methylthiosalicylic acid IF.
Knollpfeifer et al, Chem. Ber. 58, 1668 (1925) cites mp 155-70 (different
method) -Hydrolysis of benzoic
acid-Smethyl-21(dimethylamino)carbonyl)thiolmethyl ester (170.2 g, 0.67
mole) with sodium hydroxide (70.2 g, 1.7 moles), methanol (940 ml) and
water (470 mlY bythe method of Example 1(D) gives 107.1 g (94.4%) of
analytically pure product, mp 155-7C. to       - Example 6(E)
Methyl-5-methylthiosalicylate (Frederic G. Mann et al, J. Chem. Soc.;, 747
(1951) bp 85-710.5 mm, mp 61-2 (different method) Treatment of
5-methylthiosalicylic acid (106.6 g, 0.63 mole) with methanol (2.2 1) and
sulfuric acid is (128 ml)-by the method of Example 1(E) gave the product.
The solid is dissolved in ether, washed with water, and dried to give 1063
(92%) of analytically pure product, mp 56-tC.. Example 6(F)
Benzoiblthiophene-2-carboxylic acid, 3-hydroxy-5-methyl-, methyl ester 20
Treatment of methyl 5-methylthiosalicylate (105.6 g, 0.58 mole) in
dimethylsulfoxide (600 ml) with potassium-t-butoxide (135 a, 1.2 mole) and
methyl chloroacetate (62.9 g9 0.58 mole) by the method of Example 1(F) gave
the product. Recrystallization from methanol gives 91.6 g (71.1%) of
analytically pure product, mp 93-4C. Example 6(G) ~~25
Benzolblthiophene-2-carboxylic acid, 5-methyl-3(1-methylethoxy)- (A)
Treatment of benzolbithiophene-2-carboxylic acid-3-hydroxy-5-methyl-,
methyl ester (15 g, 0.067 mole) with ONAN'-trilsopropyl, pseudourea.(50.3
g, 0.27 mole) in acetonitrile (250 ml) by the method of Example 1 (GA) gave
17.51 g "of-dark oil, namely, benzo[blthiophene-2-carboxylic
acid-5-methif3(1- methylethoxylmetifyl. ester, which is used directly in
the next stage. 30    (B) A mixture of crude ester (17.51 g) from the
previous stage, potassium hydroxide (7.9 g). and methanol 1200 ml) Is
treated according to the procedure of Example 1 (GB) to give 15.15 g of the
product, mp 160-11C (dec). Recrystallization from acetonitrile gives 12.97
g (76.8%) of analytically pure product, mp 161-2*C (dec). 35
Example 6(H) BEnzoiblthiophene-2-carboxamlde,
3-(1-methylethoxy)-5-methyl-N-1 H-tetrazol-5-yl- A mixture of
benzolblthlophene-2-carboxylic acid-5-methyl-311-methylethoxy) (8.5 g.
0.034 mole), 1,1V- carbonyldilmldazole (6.62 g, 0.041 mole),
5-aminotetrazole (3.47 g. 0.041 mole), and triethylamine (4.13 g, 0.041
mole) In acetonitrile (300 ml) is treated according to the procedure in
Example 1 (H). There is obtained 40 10.32 g of the product, mp 247-9C
(dec). Recrystallization from methanol, gives 8.17 g (80.8%) of
analytically pure product, mp 247-9C (dec). Example 7(A)
Benzojbthiophene-2-carboxylic acid-6-chloro, 3-(1-methylethoxy)- f
U}(A) Treatment of benzoibithiophene-2-carboxylic acid, 6-chloro, methyl
ester (James R. Beck, J. Org. Chem., 38, 4086-7 (1973)) (24.3 g, 0.1 mole),
2-bromopropane 126.32 g, 0.21 mole), and potassium t- butoxide (12.91 g,
0.011 mole) in dimethyl sulfoxide (250 ml) by the method of Example 2(FA)
gives 16.1 g (56.5%) of benzolbithlophene-2-carboxylic acid,
6-chloro,3-(1-methylethoxy), methyl ester, mp 72-3. (B) A mixture of the
ester (15.5 g) from the previous stage, potassium hydroxide (6.5 g) and
methanol so (160 ml) is treated according to the procedure of Example
1(GB). There is obtained 12.8 g of the product, which is recrystallized
from acetonitrile to give 9A6 g (34.9%) of analytically pure product, mp
185-6C (dec). Example 7(B) Benzolbithlophene-2-carboxamide,
6-chloro-3(1-methylethoxy)-N lH-tetrazol-5-yl 55     A mixture of
benzolbilthlophene-2-carboxylic acid-6-chloro-3-(1-methylethoxy) (8.05 g,
0.03 mole) 1,1'- carbonyldiimidazole (5.79 g, 0.036 mole), 5-aminotetrazole
(3.04 g, 0.036 mole) and triethylamine (3.61 g, 0.036 mole) in acetonitrile
(200 ml) is treated according to the procedure in Example 1 (H). There is
obtained 9.8 C ef the product. mp 250-1-C (dec). Recrystallization from
dimethylformamide-methanol gives 8.4 g 



(84%) of analytically pure product, mp 249-251C (dec). 60 Example 8(A)
Benzolbithiophene-2-carboxylic acid, 3-(1-methylethoxy) (A) Treatment of
benzolbithiophene-2-carboxylic acid, methyl ester (Friedlander. Ann, 351,
390 (1907)) (25 a, 0.12 mole). 2-bromopropane (32.5 g. 0.26 mole), and
potassium-t-butoxide (15.5 g, 0.14 mole) in 6s dimethyl sulfoxide (200 ml)
by the method of Example 2 (FA) gave 18.63 g of dark oil, namely 9    EP
0187487 BI   - benzolblthiophene-2-carboxylic acid-3-(1-methylethoxy),
methyl ester. (B) A mixture of the crude ester (18.63 g) from the previous
stage, potassium hydroxide (8.5 9g and methanol (180 ml) is treated
according to the procedure of Example 1 (GB). There is obtained 13.3 g of
the product, which is recrystallized from acetonitrile to give 10.36 g
(36.5%) of analytically pure product, mp 6 135-MC. Example 8(B)
Benzolblthiophene-2-carboxamide,
3-11-methylethoxy)-N-1H-tetrazol)-5-yl-1H-imidazole- (1:1) complex A
mixture of benzo[blthiophene-2-carboxylic acid-3-1-methylethoxy) (10.3 g,
0.044 mole) and 1.1'- carbonyldlimidazole (7.1 g, 0.044 mole) in
tetrahydrofuran (300 ml) is stirred at room temperature for 100 ,0  minutes
under nitrogen, and then at 49 for three hours. To this solution
5-aminotetrazole (3.72 g, 0.044 mole) Is added and the resulting mixture is
heated at 48 for three hours, and then stirred at room temperature
overnight. Filtration of the resulting solid (13.38 g) and
recrystallization from methanol- tetrahydrofiuran gives 11.3 g (69.8%) of
analytically pure product, mp 171-3C. Example 8(C) ilenzotbithlophene-2
carboxamide, 3-methoxy-b-1H-tetrazol-5-yl- *A mixture of
benzolblthlophene-2-carboxylic acid, 3-methoxy (Auwers, Ann. 393.372
(1912), cites mp 171, 173C) (15 g, 0;072 mole), T,1'-carbonyidiimidazole
(11.9 g, 0.072 mole), and 5-aminotetrazole (6.12 g. 0.072 mole) In
tetrahydrofuran (250 ml) is treated according to. the procedure in Example
2 (GA). There is 20 obtained 19.1 g of the product. Recrystallization from
dimethylformamide-methanol gives 6.8 g (33.8%) of analytically pure
product, mp 2140C (dec).     -, -. --   -            Example 8(D)
Benzolblthiophene-2-carboxylic acid, 3-(1,1-dimethylethoxy) (A) Treatment
of benzolbithiophene-2-carboxylic acid-3-hydroxy, methyl ester (10.4 g.
0.05 mole) with N,N'-dlisopropyl-Otertbutyl, pseudourea (Erich Schmidt and
Fritz Moosmuller, Ann., 597, 235-40 (1955)) (40 g 0.02 mole) In
acetonitrile 400 Rml) by the method of-Example 1(G) (except tha crude
reaction mixture dontaining unreacted ester is washed with dilute potassium
carbonate solution) gave 5.57 g of dark oil, namely,
berzolbithlophene-2-carboxylic acid-3(1,1-dimethylethoxy)-methyl ester
which is used directly in _V  the next stage. (B) A mixture of the crude
ester from the previous stage, potassium hydroxide (5.87 g) and methanol
1150 ml) Is -treated according to the procedure of Example *1(GB) to give
4.43 g of the product. Recrystallization fromj acetonitrile gives 2.35
9(18.8%) of analytically pure product, rnp 129-131C. *5
Example 9(B) Benzolbjthiophene-2-carboxylic acid,
S6chloro-3-(1-methylethoxy). 5-chlorothiosallcyllc acid Is synthesized
according to a method-described by Leon Katz et al, in J. Org. Chem.. 18.
1380 '(1953), then esterifled. with methanol-sulfuric acid to
methyl-5-chlorothiosalicylate, according to the proceidur- of-Eample 1(E).
:  - -- ,o     Reaction with methyl `hlor.acetate, potassium-t-butoxide in
dimethyl sulfoxide gave the desired benzolblthlophene-2-carboxyllc
acid-5EliWoro-3-hydroxymethyl ester (Ned D. Heidel, J. Org. Chem. 32,
2678'(1967)), mp 154-5PC In 71.4% yield, according to the procedure of
Example 1(F). - (A) Treatment of benzolbjthlophene-2-carboxylic acid,
5-chloro-3-hydroxy-methyl ester (24.27 g, 0.1 'mole) with ONN'-trilsopropyl
pseudourea (74.4 gF 0.4 mole) by-the method of Example 1(GA), gave on e:
cystallzation from methanol 25 g (88%) of a solid, mp 65-7, namely,
benzofblthiophene-2-carboxylic acid-, 5chloro-3.(1-methylethoxy)- methyl
ester. (B) A mixture of ester (23.25 , 0.082 mole) from the previous stage,
potassium hydroxide (14.04 g) and methanol (350 ml) Is treated according to
the procedure of Example 1 (GB) to give 21.4 g of the product, mp 193
(dec). RecrystallIzation from acetonitrile gives 17.5 g (78.9%) of
analytically pure productmp 193-SC 



50 (dec). Example 9(C) Benzolblthlophene-2-carboxamide,
3-(1-methylethoxy)5-chloro-N-lH-tetrazol-5-yl- A mixture of
benzolbjthiophene-2-carboxylic acid-5-chloro-3-(1-methylethoxy) (8.31 g
0.031 mole), 1.1 'carbonyldiimidazole '(6.22g, 0.038 mole),
5-aminotetrazole (3.26g. 0.038 mole), and triethylamine (3.88 s5 g, 0.038
mole) In acetonitrile (500 ml) is treated .according to the procedure in
Example 1(H). There is obtained 10.2 g of the. product, mp 237-9 (dec).
Recrystallization from methanol gives 7.6 g (73.3%) of analytically' pure
product, mp 238-240tC (dec). Example 10(B) 60
Benzolblthlophene-2-carboxylic acid, 5-methoxy-3-(1,1 -dimethylethoxy)
Treatment of benzolblthiophene-2-carboxylic acid-5-methoxy-methyl ester
with N,N'-diisopropyl-O- tertbutyl, pseudourea (reference, Example 1 (GA))
in acetonitrile by the method of Example 1 (G) (except the crude reactiprn
mixture containing unreacted ester is washed with dilute potassium
carbonate solution) gave  7.0  g  of  dark  oil,  namely,
benzolblthiophene-2-carboxylic  acid-5-methoxy-3-(1,1- 65
dimethylethoxy)methyl ester. Hydrolysis with methanolic potassium-
hydroxide, according to the 10     EP 0187487 BE procedure of Example 1(GB)
after recrystallization from acetonitrile gives 3.7 9 (35.6%) of
analytically pure products mp 145-4'c. (dec). Example 10(C)
Benzo[blthiophene-2-carboxamide,
3-(1.1-dimethylethoxy)-5-methoxy-N-1H-tetrazol-5yl- 5     To a mixture of
benzolblthiophene-2-carboxylic acid-5-methoxy-3-(1,1-dimethylethoxy) (2.8
g. 0.01 mole), 5-aminotetrazole (0.85 g, 0.01 mole) in tetrahydrofuran (100
ml) is added a solution of 1,3- diisopropyl carbodiimide (1.3 g, 0.01 mole)
in tetrahydrofuran (10 ml), dropwise at 00 under a nitrogen atmosphere;The
solution is stirred at 0 for two hours, then at room temperature for 17
hours. The solvent Is removed under reduced pressure <300 and the residue
is recrystallized from methanol to give 0.8 9 of 10 analytkaly pure
product, mp 246-8C (dec). Example 1i(B) Benzolblthiophene-2-carboxylic
acid, 5-nitro-3-(1-methylethoxy)- (A) Treitmen't of
benzolbithiophene-2-carboxylic acid-3-hydroxy-5-nitro-methyl ester (Michael
Leou Thominet, lUS Patent.3,954,748 (1976)) (20.25ga 0.08 mole) with
ONN'-triisopropyl, pseudourea (59.6 g. tmole 'In acetoni!t'rie1600 `ml by
the-method' of Example t(GA).on recrystallization from methylene K>
'chloride-Mreghanol gave1364 g(57.8%) of analytically pure
benzolblthlophene-2-carboxylic acid-5-nitro-3- (f-methylethoxy), methyl
ester, mp:175-7 -' (B) A mixture of theiester from the previous stage
(12.57.g, 0.043 mole), potassium hydroxide (7.4 g) 20 and methatol (180 mW)
Is treated according to the procedure of Example 1(GB) to give 11.82 g of
the product, mp 228-230=C (dec). Recrystallization from
tetrahydrofuran-acetonitrile, gives 10.95 9( 91.5%) of analytically pure
product, mp 228-2300C (dec). Example 11(C) K>
Benzolbithlophene-2-carboxamide,
3-(1-methylethoxy).5-iitro-N-1H-tetrazol-5-yl- A mixture of
benzolblthiophene-2-cerboxylic acid-5-nitro-3-1-methylethoxy) (10 g, 0.036
mole) 1,1'- carbonyidiimidazole (7.2 g, 0.044 mole), 5-aminotetrazole (3.78
g, Q.044 mole), and triethylamine (4.49 g, 0.044 mole) in acetonitrile
(500ml) is treated awcording to the procedure in Example 1 (H). There is
pbtained 12.3 g of:the produc- mp 211-30 (dec). Recrystallization from
dimethylformamide-methanol gives 30 analytically pure product, mp 211-XC
(dec). Example 12(A) Beniolb6ihlophene-2-carbboxamide,
3-chloro-N-IH-tetrazol-5-yl- *A solution of Samlnotetrazole (8.1 9, 0.1
mole) and triethylamine (10.1 g, 0.1 mole) in acetonitrile (100 35
ml)-tetrahydrofuran (i00'*ml)j b added dropwise to a stirred solution of
benzolblthiophene-2-carbonyl chloride, 3-chloro (W. B. Wright Jr., et al J.
Hteterocycl., Chem. 1971, 8(5), 711-14 (23.1 g, 0.1 mole) in acetonitrile
(100 ml)-tetrahydrofuran 1100 ml) at'room temperature. The mixture is
stirred an additional 18 hours at room temperature and the precipitate Is
separated by filtration. The solid is suspended in water (-700 ml), heated
ori a steam bath, then cooled. The solid is isolated by filtration, washed
thoroughly with 40 water, then with ether and dried to give 24 g of'a
product, mp 2770C (dec). Recrystallization from dimethylformamide-rnethanol
gives 21.84 g (79.3%) of analytically pure product, mp 275C (dec). 



Exarmiple 13(A) Benzolb)thiophene-2-carboxamide,
5-methoxy-3-(-methylethoxy)- A mixture of benzolbjthiophene-2-carboxylic
acid, 5-methoxy-3-11-methylethoxy)(10 g, 0.037 mole) and thlonyl chloride
(25 ml) Is heated on a water bath at 50*C for 30 minutes and then
concentrated under vacuum to remove thionyl chloride. The residue is
dissolved in methylene chloride (-350 ml) and added to a stirred mixture of
concentrated ammonium hydroxide (250 ml) and methylene chloride (250 ml) at
5-7C. After 20 minutes at this temperature, the reaction mixture is stirred
at room temperature for 75 minutes. so The organic layer Is separated,
washed with water (2 x .1.31), then diluted with ice-water and acidified
with acetic acid. The methylene chloride solution is washed with water and
brine and dried to give 8.3 g of a solid. Recrystallisatlon from methanol
gives 6.38 g. (64%) of analytically pure benzolblthiophene-2- carboxamide,
5*methoxj311-eidthylethoxy)-; mp 155-70C 55
Example 13(B) Benzolblthlophene-2.carbonitrile,
5-methoxy-3-1-methylethoxy)- A mixture of benzolblthlophene-2-carboxamide,
5-methoxy-3-(1-methylethoxy) (3.25 g, 0.12 mole) and
1,1'-carbonyidlimidazole (3.96 a,0.024 mole) in acetonitrile (220 ml) is
stirred at room temperature for 80 minutes. Allylbromide (11.8-g, 0.098
mole) is added and the reaction mixture is heated at reflux for 12 60
hours. Most of the volatiles are removed under reduced pressure and the
residue obtained is dissolved in ether and washed successively with
dilutielhydrochloric acid, water, aqueous sodium bicarbonate and water. The
extract is dried over sodium.sulfate and the solvent is removed to give 3.2
g of oily. residue. The oil is purified by chromatography on silica gl (1
10 g). Eluting with methylene chloride ipives 3.01 g (100%) of a solid, mp
*80--1C. Recrystallization 'from hexane. gives 2.77 g (92%) of analytically
pure 65 benzolblthlophene-2-carbonitrile, 5-methoxy-3-41-methylethoxy); mp
80-1PC. 11    .EP 0187487 BI Example 13(C) 1H-tetrazole,
5-15-methoxy-3-(l-methylethoxy)benzolb~thien-2-yl1- A mixture of
benzo[bjthiophene-2-carbonitrile, 5-methoxy-3-(1-methylethoxy)-, (682 9.
0.025 mole) sodium azide (5.39 g, 0.080'mole) anrd ammonium chloride (4.5
g, 0.080 mole in dimethytformarmide (250 .ml) is heated in a wax bath at
120-135C for 24 hours. The reaction mixture is then cooled, filtered and
dimethylformamide is removed at 60C under reduced pressure. The residue is
treated with ice-water (700 ml), then acidified with acetic acid. The
resulting solid is separated by filtration, washed with water then with
ether and dried-to give 5.8 g of a solid, mp 190-2t. Recrystallization from
acetonitrile gives 4.8 g (66.6%) of analytically pure, 1 H-tetrazole,
5-[5-methoxy-3-(1-methylethoxy)benzofblthien-2 tll; mp t0 191-3TC. Example
14(A) Benzolblthiophene-2-carboxamide,-3-(l-methylethoxy)- A mixture of
benzolblthiophene-2-carboxylik acid; 3-(1-methylethoxy)- (32.1 9. 0.13
mole). polyphosphate esters (PPE) (337 g) [Yuichi Kanaoka, etal, Chem.
Pharm. Bull.13(9),1065-1072(1965)1 and- purified chloroform (130 ml) is
cooled with dry ice acetone bath and ammonia (-100 ml) is bubbled in. After
stirring at 0le for five hours, then at room temperature for 23 hours, the
reaction mixture is refluxed for seven hours, then cooled and treated with
25% .acqueous sodium carbonate'solution. The products are .extracted with
'chloroform. The organic layer is washed with water and brine and dried.
Removal of the chloroform under reduced pressure gives 19.7 g of a residue.
Chromatography on basic alumina (427 g) eluting with methylene chloride
then chloroform, followed by recrystallization from-methanol gives73 9 of
analytically pure product, namely, benzolblthiophene-2-carboxamide,
341-methylethoxy)-; mp 162-4TC Example 14(B) Benzolbithiophene,
2-carbonitrile-3-(1-methylethoxy) 25    A Mixture of
benzolbithiophene-2-carboxamide, 3-Ci-methylethoxy) (5.95 g, 0.025
mole),l.1'- Y '*  carbonyidiimidazole (8.2 g, 0.051 'mole) and allyl
bromide (24;5 g, 0.2 mole) is treated according to the procedure of Example
13B. There is obtained 5.6 g of oily residue, which is dissolved in hexane
and chromatographed on' silica gel, (120 g). Eluting with methylene
chloride gives 5.45 g (99.3%) of -benzo[blthiophene-2-carbonitrile,
3-41-methylethoxy)k; as an oil, which is used directly.in the next stage.
Example4C) 1H-Tetrazole, 5-13-(l-methylethoxy)benzojbjthien-2-ylI A mixture
of benzolblthiophene, 2-carbo66trie:3.(1-methylethoxy) (5.26 g, 0.024 mole)
from the 



previous stage,. sodium azide (2.14 g, 0.033 mole) and ammonium chloride
(1.9 a, 0.033 mole) in 35 dimethylformamide (100 ml) is treated according
to the procedure in Example 13C. There is obtained 4.7 g of a solid, mp
185-7tC. Recrystallization from methanol gives 4.2 g (66.8%) of
analytically pure, 1H- tetrazole, 5-13-(l-methylethoxy)benzolbbthien-2-yl-;
mp 185-C. .-1 .  Example 15(A) 4o  Benzo[bithiophene-2-carboxylic
acid,'-3I(dimethylamino)thioxomethoxy 5-miethoxy-. methyl ester A solution
of dimethylthiocarbamoyl chloride (8.13 g, 0.066 mole) in acetonitrile (100
ml) is added during 10 minutes to a stirred mixture of
benzolbl-thiophene-2-carboxylic acid, 3-hydroxy-5-methoxy-, methyl ester
(15.15'g. 0.064 mile) and potassium carbonate (9.1 g, 0.066 mole) in
acetonitrile (200 ml) at room temperature. The reaction mixture is then
rafluxed for 18 hours cooled, filIered and the solvent is 45 removed at
500C on a rotary evaporator under reduced .pressure. The residue is
dissolved in ether and the solution is washed successively with water, cold
2% hydrochloric acid, water, cold sodium bicarbonate solution and water.
The organic phase is dried and concentrated-to afford 20.7 g of a solid.
Recrystallization from methanol gives 16.4 g (79.3%) of analytically pure
benzo[blthiophene-2-carboxylic acid, 3-
t(dirnethylamino)thioxomethoxyl-5-methoxy-. methyl ester; mp 1368-t    .'-
50 Example 15(B) Benzolblthiophene-2 carboxylic acid,
3.[((dimethylamino)carbonyl)thiol-5-methoxy-. methyl ester A solution of
benzolblthiophene-2-carboxylic acid,
3.t(dimethylamino)thioxomethoxyl-J5methoxy. methyl ester (14.49 g) in
diphenyl ether (240 g).is heated in a wax bath at 230-24rC under an
atmosphere 55  of nitrogen for 21 hours. After cooling the mixture is
dissolved in hexane and chromatographed on silica gel (430 g). The column
is successively eluted with hexane, methylene chloride and chloroform. The
chloroform is removed under reduced pressure to give 12.48 g of a solid.
Recrystallization from methanol gives  9.95  g  (69.1%)  of  analytically
pure. benzo[bjthiophene-2-carboxylic  acid,  3-
lt(dimethylamino)carbonyl)thiol-5-methoxy-, methyl ester; mp. 105-rC. 60
Example 151C) 3-mercapto 5-methoxybenzodlbthiophene-2-carboxylic acid A
mixture of benzolblthiophene-2-carboxylic acid,
3-[((dimethylamino)carbonyl)thiol-5-methoxy-, methyl ester (9.35 g, 0.029
mole), sodium hydroxide (2.9 g), water (40 ml), and methanol (40 ml) is
refluxed 65  with stirring under nitrogen for six hours. Most of the
methanol is then removed under reduced pressure at 12    -,             ,
-             EP 0187487 B1 5VC. The residue is dissolved in water (250 ml)
and decolorized with activated charcoal. After cooling the solution is
carefully acidified with dilute hydrochloric acid, while the temperature is
maintained below 15tC and extracted with ether. The extracts- are washed
with water and brine, dried and concentrated to give 6.0 g of a rpsidue.
Recrystallization from acetonitrile gives 3.4 g (49.3%) of 3 mercapto 5- 5
methbxybenzolbjthiophene-2-carboxyzic acid; mp 148-150T (dec), which is
used directly in the next stage. Example 15(D) :        11-methylethyl
5-methoxyf3[ll-methylethyl~thiolbenzolbithiophene-2-crboxVlate A mixture of
3-mercapto-5methobenzolbIthiophene-2.carboxylic acid (&2 g. 0.013 mile) and
NN'.0- trinsopropyl pseudourea (20.4 g9 0.11 mole) In 'acetonitrile (200
ml)'is'refluxed with stirring under nitrogen *  for 20 hours. The
solvent'and volatiles are removed under vacubm'and then under high vacuum.
The !  residue is dissolved in methylene chloride and filtered on-a silica
gel column (115 g) to give 3.37 g (78A%) of 1-mdthylethyl,
S-methoxy[34(1-rethylethyljthiolbenzofbI thiophene-2-carboxylate; as an
oil, which is used directly in the next stage' -       :             ' * t
Benzo~bIthiophens.2-carboxylic a'cid, 5-ehxy+8-etityjho-
- -'-A mixtur~e-of behzolbhihophene-2.carboxyic acid,
5-methoxy-3-1(1-methylethyl)thio];, methylethyl o (3.37 g;.O moleJ I
otnssium hydro dde:(3 g) and methapol. (80 ml) is- refluxed under nitrogen
for - - three- hours. Most of the lnethanol is removed under reduced
pressure at 45tC The residue is dissolved in S    20  hot water (-500 ml)
and delored wihactivated charcoal After cooling the basic-solution is
carefully WOWacidified witdilute 41ydoc6orkacid. The crystalline'
precipitae is filtered, washed with water, then dissolved Inether iand
dried over sodium sulfate. The solvent is removed under reduced pressure to
give -  2.65 g9904%) of benzolblthiophene-2-carboxylic acid, 5-methoxy-3-[(
-methylethyl)thioJ; mp 151-2C, 



which- is used directly in the next stage.: --:                 , 25   *.
,            ~~~~~~Example 15ISM; BenzolbIthiophen-2-carboxamide,
5-methoxy-3-1(1-methylethyl)thio-N- H-tetrazol-5-ylj A mixture of
benzolbithi-ophene.2-carboxylic'acid, 5-methoxyV-3-[(1-methylethIyl)thioj)
(2.5 g, 0.0085 mole) andid11'-carbonylditinidazole (1.72 g, 0.011 mole) in
acetonitrile (150 ml) -is refluxed with stirring underpnltr bo for 100
MiilnutesA solution of 5-aminotetrazole (0.9 g, 0.011 mole) and
triethylamine (1.07 g, 30 .011 mole) in acetonitrile (100 ml) is added
dropwise. The mixture is heated at reflux for 17 hours, then most of the
ecetomfrile is removed under water aspirator pressure at 40TC. The residue
is treated with cold , water (-500 ml), acidified with acetic acid (3A ml)
and stirred. The resulting solid is separated by filtration, ,As,;
swashed with water, then with ether and dried to give 2.4  of a solid.
Recrystallization from methanol gives .*_ 1.7( g 55%) of analytically pure
benzolblthiophene2-carboxamide 5-methoxy-3-[(1-methylethyl)thio-N-1l 35
tetrazol-5-yll-; mp 236C (dec). 40 45 .50. 55 -*
*        1 3 I.A. '~~~~~~~~~~~~~~~~~~~ 55    EP 0187487 B1 Example 16
Examples 161A-F) are prepared by the methods of Examples 15(A-F) and are
found in Table 1. TABLE 1 5 S R t0 R                         Yield
MP      Recrystallization Example         R            RI            %
Solvent 16(A)       CO2CH3    -OCNICH-)i         48.3         160-1
methylene 0                                 'chloride- methanol `16()
CO2CH      -SCN(CH2)2        62.7        178- 80    methyne -    - ~~0
-chloride- 20
methanol I 6(C)       CO2H          -SH           68.9          185"
diethyl (dec)    ether 25      16(D)     - CO2CH-    -SCH(CH3)2
88.3          oil - (CHA)                    _ _ _ _ _ _             _ _ _
_ _ _ _ -16(E)        CO2H       -SCH(CH)2         70   -      140-1
Acetonitrile 30      16(F)        CNH-        -SCH(CH3)2       5P
255    I'dnietftyl- 0                                       (dec)
frmnamide- tetrazole.                                         methanol 35
Example I16(F) : .Beilzolblthlophenecarbto~xamide,
3-hi-methylethyl)thio)-NlH.-tetrazol-5-yi- Procedure A
5-Methoxy-2-(2-methoxy-2-oxoethoxy)benzoic acid, methyl ester 40
Amixtureof 50.0 (027 mole) of 2-hydroxy-5-methoxybenzoicacid, methyl
ester,88.09(0.64 mole) of anhydrous potassium carbonate, and 25.4 ml (46.4
g, 0.30 mole) of methyl bromoacetate in 300 ml of N.N- dimethylformamide is
stirred at room temperature for 24 hours. The reaction mixture is added to
1100 g of Icelwater, stirred for I hour, and the preipitated crude product
is. filtered and washed with water. Recrystalization .from. aqueous
methanol yields 54.7 g (78% yield) of analytically pure 5-methoxy-2-(2- 45
methoxy-2-oxoethoxy) benzoic acid;-methyl ester, mp 82-85'C. The following
compounds are prepared in. a manner analogous to the above Procedure A
using corresponding starting materials.
2-(2-methoxy-2-oxoethoxy)r5-phenylbenzoic acid, methyl ester, mp 66-68.5C. 



2-(2-methoxy-2-oxoethoxy)-3-phenylbenzoic acid, methyl ester, mp <30C. 50
4-methoxy-2-(2-methoxy-2-oxoethoxy)benzoic acid, methyl ester, mp 74-77C.
(See the J. D. Brewer. et al, reference cited above.)
3-methoxy-2-lmethoxy-2-oxoethoxy)benzoic acid, methyl ester, mp 73-74C.
3-(2-methoxy-2-oxoethoxy)-2-naphthalenecarboxylic acid, methyl ester, mp
70-72C. .55                                      Procedure B
2-Cyanomethoxy-3-methoxybenzoic acid, methyl ester A mixture of 57.1 g
(0.31 mole) of 2-hydroxy-3-rnethoxybenzoic acid, methyl ester, 95.5 9( 0.69
mole) of anhylrous potassium carbonate, and 23.9 ml (28.5 g; 0.38 mole) of
chloroacetonitrile in 260 ml of NN- dimethylformamide. is heated on the
steam bath for three hours. The mixture is cooled, added to 1700 9 of 60
ice/water, stirred for 1 hour, and the precipitated crude product is
filtered and washed with water- Recrystallization from aqueous methanol
yields 52.5 g (77% yield) of the 2-cyanoethoxy-3-methoxybenzoic acid,
methyl ester, mp 77-780C. (See US Patent Number 4,420,476 for mp of
74-75C.) The following compounds are prepared in a manner analogous to
Procradure B above using corresponding starting materials. 65
2-Cyanomethoxy-5-methoxybenzoic acid, methyl ester, mp 58-59.5C. 14 . .';.
. .,. o zJie:-,. .     EP 0187487 B1 2-Cyanomethoxy-4methoxybenzoic acid,
methyl ester, mp 59-64C. Additionally, using a procedure disclosed by S. S.
Sangapure and Y. S. Agasimundin, in Ind J. Chem. 148, 6886 (1976) the
following compounds were prepared. 2-cyanomethoxybenzoic acid ethyl ester,
mp 54--56C. 5     2-cyanomethoxybenzonitrile, mp 64-66OC Both of the
melting points of these compounds are consistent with those reported for
the compounds by K. Gewand and H-J. Jansch, in J. Ptakt. Chem; 315,779
(1973). Procedure C to 3-Hydroxynaphtho[2,3-blfuran-2-carboxylic acid,
methyl ester A solution of sodium methoxide is prepared by adding 5.6
9(0.24 mole) of sodium metal in portions to 350 ml of'methanol (under a
nitrogen atmosphere)..The solution is stirred while 47.0 g (0.17 mole) of
3-(2- methoxy-2-oxoethoxy)-2-.naphthalenecarboxylic a1'0d, methyl ester is
added, followed by an additional 130 ml of methanol. The. mixture is
stirred at refiux for 4.5 hours, cooled, and added to 1.0 kg of ice/water.
s Acidification with glacial acetic acid precipitates the crude furan
p-roduct, which isfiltered and washed with water,.Recrystallizatiorfrom
ethanol yields 26.9 g (65% yield) Qf analytically pure
3-hydroxynaphtho[2,3- blfuran-2-carboxylic acid. methyi ester, rnp 158-'
1.6DC. '' The following - compounds are prepared in a manner analogous to
Procedure C above using corresponding starting materials..         .
.  20     3-hydroxy-5-phenylbenzofuran-2.carboxylic acid, methyl ether, mp
167-16SC. 3-hydroxy-7-phenyl-2-benzofurancarboxylic acid, methyl ester, mp
158-160C. 3-hydroxy-6-methoxy-2-benzofurancarboxylic acid, methyl ester, mp
181-184"C. 3-hydroxy-7-methoxy-2-benzofurancarboxylic acid, methyl ester,
mp 113-115TC. Procedure D <.>
S3Hydroxy-6-methoxy-2-beniofurancarboxylic.acid,..methyl eter A mixture of
10A g (0.093 mole) of potassium Sert-butoxide in 175 ml of toluene (under a
nitrogen atmosphere) is stirred and cooled in a cold water bath. A solution
of 18.1 g (.071 mole) of 4-methoxy-2-(2- methoxy-2-oxoethoxy) benzoic acid,
methyl:ester is added over 80 minutes. The mixture is stirred and 30 heated
on the steam-bath forthretihoursthen cooledaand added.to 600 g of
icetwater.The organiciayer is separated, washed with water (2 x 100 ml),
and the aqueous washes are combined with the original aqueous layer.The
combined aqueous layers are washed withdichloromethane (2.x 250 ml), then
filtered.- The filtrate is cooled in ice and acidified with glacial acetic
acid to precipitate the crude product, which is filtered and washed with
Water. Recrystallization from aqueous nethanol'yields 8.5 9 (54% yield) of
the 3- 35 hydroxy-6-methoxy-2-benzofurancarboxylic acTd methyl ester
product' mp 9395C (mp of 80 C-is reported in the J-D. Brewer, et al
reference cited-above).' The following, compounds are prepared in a manner
analogous to Procedure D above using 



corresponding starting materials..
3-hydroxy-5-methoxy-2-benzofurincarbonitrile, mp 166t1 (dec). The melting
point of this compound is 40 disclosed to be 1840C in the British Patent
Number 1,23,268 cited above.  ' ' '
3-hydroxy-6-methoxyy,2-benzofuranmarbonitrile, mp 160--1610C.
3-hydroxy-7-methoxy-2-benzofurancarbonitrile, mp '181-182C. A melting point
of 176-178C is reported by K. Gewand and H; J. Jansch in J. Pratt. Chem,
315, 779 (1973) also cited above. Additionally, the following compounds
were prepared as Indicated. . 3-amino-2-benzofurancarboxylic acid, ethyl
ester, mp 76-78C (prepared by the procedure of K. Gewand and H-J. Jansch,
J. Prakt Chem. 31JS 779 (1973) and having a melting point consistent with
that reported by S. S. Sangapure and. Y. S. Agasimundin, Ifd. J. Chem.,
14B, 6886 (1976)). 3-amino-2-benzofurancarbonitrile, mp 159-161.5C
(prepareo by the procedure reported by S. S. Sangapure and Y. S.
Agasimundin cited above but reporting a mp of 149C. 50 Procedure E'
3-Methoxynaphthol2,3.blfuran-2-carboxylic acid, methyl ester A mixture of
25.0 g (0.10 mole) of 3-hydroxy-naphtho [2,3-bIfuran-2-carbs-wyjic acid,
methyl ester, 15.3 g (0.11 mole) of anhydrous potassium carbonate, and 10.6
ml (14.1 g, Q.jI mole) of-dimethyl sulfate in 500 53  ml of acetone is
stirred at reflux for 24 hours. The mixture is cooled, filtered, and the
filter cake is washed- several times with fresh acetone. The combined
filtrates are evaporated (vacuum), and the residue is recrystallized from
methanol to yield 20.3 g (77% yield) of the analytically pure
3-methoxynaphthol2,3- blfuran-2-carboxylic acid, methyl ester, mp 121-124C.
Replacement of the dimethyl sulfate in the above procedure with diethyl
sulfate yielded the ethoxy- 60  esters. The following additional
alkoxy-esters are also prepared by this procedure from the corresponding
hydroxy-esters: 3-methoxy-5-phenyl-2-benzofurancarboxylic acid, methyl
ester, 3-ethoxy-5-phenyl-2-benzofurancarboxylic acid, methyl ester, 65
3-methoxy-7-phenyl-2-benzofurancarboxylicacid, methyl ester, and 15    EP
0187487 B1 3-ethoxy-7-phenyl-2-benzofurancarboxylic acid, methyl ester.
These compounds are used as oils without extensive purification for
conversion to the corresponding carboxylic acids. Additional compounds as-
follows are prepared in the same manner as Procedure E using 5
corresponding appropriate starting materials.
3,5-dimethoxy-2-benzofurancarboxylic acid, methyl ester, mp 108-1100C;
3,6-dimethoxy-2-benzofurancarboxyuic acid, methyl ester, mp 71-740C Imp of
63-65C was reported for this compound by J. D. Brewer, et al, cited above);
and, 3,7-dimethoxy-2-benzofurancarboxylic acid methyl ester.mp 71-73C. t0
Procedure F 5-Methoxy-3-(1-.rethylethoxy)-2-benzofurancarboxylic acid,
methyl ester A solution of 12.3 g (0.11 -mole) of potassium tert-butoxide
in 100 ml of dimethyl sulfoxide (under a nitrogen atmosphere) is-cooled'in
a cold water bath and treated dropwise with a solution of 16.6 g (0.075 is
mole)of 3-hydroxy.5-methoxy-2,benzofuran carboxjlic acid, methyl ester. The
mixture is stirred for 45 mirluis after completion of the addition, and 7.0
ml (9.2 g; 0.075 mole) of 2-bromopropane is added in one >       portion.
After stirring for 24 hours at room temperature, the reaction mixture is
added-to .5 kg of -ice/water '.and stirred an additional hour. -The
precipitated product is'filtered and washed with water. The crude yield is
9.0 g (46% yield). A sample recrystallized from aqueous methanol yields
analytically pure 5-methoxy-3- 20 (1-metlhylethoxy)-2-benzofurancarboxylic
acid methyl ester, mp 66-68WC. Replacement of the 2-bromopropane in' the
above procedure with other alkylating agents:(such as dimethyl sulfate)
permits preparation of the corresponding alkoxy-esters.' The following
additional - alkoxy-esters are, also . prepared by this procedure from the
appropriate hydroxy-esters:' S > 25
3-(l-methylethoxy)-5-phenyl-2.benzofuran-carboxylic acid, methyl ester, 



3-(l-methylethoxy)-7-phenyl-2-benzofuran-carboxylic acid, methyl ester, 7;
rrethoxy-3-(nonyloxy)-2-benzofura'ncarboxylic acid, methyl ester, and
6-methoxy.3-(1-methylethoxy)-2-benzofurancarboxylic acid, methyl ester.
These compounds are used' as 'oils without- extensive purification from.-
conversion to the 30 corresponding carboxylic acids. Additionally, the
following compounds are prepared according to the procedure F above using
appropriate corrsponding starting materials.
7-methoxy-3-(1-methylethoxy)-2-benzofuran-carboxylic acid methyl ester m.p.
53-55C; 3,5-dlmethoxy-2-benzofuran carbonitrile, mp 118-120tC; 35
3.6"dimethoxy-2-benzofuran carbonitrile, mp 139-14tC;
3.7-drmethoxy-2-benzofuran carbonitrile, mp 106-1090C. Procedure G
5-Methoxyy-3-tphenylmethoxy)-2-benzofurancarboxylic acid, methyl ester - 40
A mixture of 8.0 g (0.036 mole) of
3-hydroxy-5-methoxy-2-benzofurancarboxylic acid, methyl ester and 10.0 g
(0.043-mole) of O-phenylmethoxy-N,N'-diisopropylisourea (L J. Mathias,
Synthesis, 561 (1979)) in 200 ml of acetonitrile is stirred at reflux under
a nitrogen atmosphere for 22 hours. The mixture is cooled and filtered to
remove by-product 1,3-diisopropylurea. The insoluble material is washed
with hexane and the combined filtrates are evaporated (vacuum). The residue
is treated with 250 ml of diethyl ether, and the- 4s mixture It agairif
filtered and evaporated. The crude oil residue is chromatographed over
silica gel using dichloromethane/hexane (2:1) elution to obtain 7.2 g (64%
yield) of the purified 5-methoxy-3- (phenylmethoxy)2-benzofurancarboxylic
acid, rnethyl ester as an oil. The ester is saponified without additional
purification. Also prepared by the above procedure is
6-methoxy-3-(phenylmethoxy)-2-benzofurancarboxylic acid, so methyl ester,
mp 81-84C Procedure H 3-(Acetylamino)-2-benzofurancarbonitrile A solution
of 3.86 g (0.024 mole) of 3-amino-2-benzofurancarbonitrile in 50 ml of
pyridine is cooled in ice and treated over 15 minutes with 2.0 ml (2.21 g;
0.028 mole) of acetyl chloride. The mixture is stirred in ss ice an
additional two hours and added to 250 g of ice/water. The precipitated
crude product is filtered, washed with water, and recrystallized from
aqueous methanol to yield 2.8 g (57% yield) of 3-(acetylamino)-
2-benzofurancarbonitrile. A sample recrystallized a second time as above
.is analytically pure; mp 187-189C. Additionally, the following compound is
prepared according to Procedure H using appropriate, - 60 corresponding
starting material. 3-(acetylamino)-2-benzofurancarboxylic acid, ethyl
ester, mp 164-167tC (S. B. Mahajan and Y. S. Agasimundin cited above
reported a melting point of 1660C for this compound). 65 16 ! .,~~~~~~~~ ~
. .;    EP 0187487 BI Procedure I 3,5-Dimethoxy-2-benzofurancarboxylic acid
A-mixture of 10.6 9 (0.045 mole) of 3,5-dimethoxy-2-benzofurancarboxylic
acid, methyl ester in 80 ml of methanol is treated with 75 ml of 1.0 N
aqueous sodium hydroxide solution. The new mixture is stirred at 5 reflux
for 45 minutes, cooled, and added to 750 9 of ice/water. After extraction
with dichloromethane, (3 x 300 ml) the aqueous layer is cooled in ice and
acidified with glacial acetic acid to precipitate the crude product. The
precipitate is filtered and washed with water to yield 9.6 9 (88% crude
yield) of 3,5-dimethoxy- 2-benzofurancarboxylic acid. A sample
recrystallized from ethyl acetate is analytically pure, mp 168C-dec.
Additionally, the following compounds are prepared according to Procedure I
using appropriate 70 corresponding starting materials.
3-methoxy-5-phenyl-2-benzofurancarboxylic acid, mp 190-191'C;
3-ethoxy-5-phenyl-2-benzofurancarboxylic acid, mp 168-170CC;
3-(1-methylethoxy)-5-phenyl-2-benzofurancarbwxylic acid, mp 170-170.50C;
3-rpethoxy-7-phenyl-2-benzofurancarboxylic acid, mp 175-178tC; to
3-othoxy-7-phenyl2-benzofurancarboxylic acid,. mp 165-1669C; 



3-(1-methylethoxy)-7-phenyl-2-benzofurancarboxylic acid, mp 180-182'C;
3-i1-methylethoxy)-5-methoxy-2.benzofura'ncarboxylic acid, mp 136-138C;
5-methoxy-3-phenylmethoxy-2-benzofurancarboxylic acid, mp 173*C-dec;
3,6dlmethoxyV2-benzofurancarboxylic acid, hnp 145C-dec.; 20
3.(l-methylethoxy)-6methoxV-2-benzofurancarboxyric acid. mp 120C-dec;
3,7-dimethoxy-2-benzofurancarboxylic acid, mp 189-190*C;
3-(methylethoxyv)7-methoxy-2-benzofurancarboxylic acid, mp 128-129rC;
3-acetylamino-2-benzofurancarboxylic acid, mp 2WC-dec. (F. A. Trofimov, et
al, cited above reported a mp of 210T.dec. for this compound); 25
3-mothoxynaphtho[23-bifuran-2-carboxylic acid, mp 220C-dec:
-6mothoxy.3-phenylmethoxy-2.benzofurancarboxylic acid, mp 140(C-dec.
Procedure J 7-Methoxy-3-(nonyloxy)l2-benzofurancarboxylic acid 30     A
mixture of 1.34 g (0.012 mole) of potassium ten-butoxide in 50 ml of
dimethyl sulfoxide (under a nitrogen atmosphere)- Is treated with- 2.3 g
(0.0066 mole) of crude 7-methoxy-3-(nonyloxy)-2- benzofurancarboxylic acid,
methyl ester. After stirring at room temperature for three hours, the
mixture is added to 400 g of ice/water. The new mixture is extrcted with
dichloromethane (3 x 250 ml), and the aqueous layer is cooled.in Ice and
acidified with -4.0 N hydrochloric acid. The semisolid precipitate that 35
forms is removed by extracting with dichloromethane (3 x 150 ml). The
combined extracts are back- washed with water (2 x 200 ml), dried
(anhydrous sodium sulfate), and evaporated (vacuum) to yield 7-
methoxy-3-Inonyloxy)-2-benzofurancarboxyllc acid (0.7 g; 32% yield) as an
oil. The crude oil is converted to the corresponding
2-benzofurancarbamoyltetrazole without further purification. 40
Procedure K 3-Methoxy-5-phenyl-N-1H-tetrazol-5-yl.2-benzofurancarboxamide A
mixture of 0.90 g (0.0034 mole) of
3-rnethoxy-5-phenyl-2-benzofurancarboxylic acid and 0.55 g (0.0034 mole) of
1,1-carbonylbis(1H-imidazole) in 25 ml of tetrahydrofuran is stirred at
reflux for one hour. To the mixture Is added 0.29 g (0.0034 mole) of
anhydrous 5-aminotetrazole, and the new mixture is stirred 4s at refluxfor
an additional 16 hours. Cooling to room temperature results in
precipitation of 3-methoxy-5-
phenjl.-1H-tetrazol-5-yi-2-benzofuran-carboxamice. The precipitate is
filtered and recrystallized from methanol to yield 0.90 g (80% yield) of
analytically pure tetrazole, mp 260-2620C. In an analogous manner as found
above in Procedure K, the following compounds are prepared using
appropriate corresponding starting materials. 5o
3-ethoxy-5-phenyl-N-1H-tetrazol-5-yl-2-benzofurancarboxamide, mp 263-266tC
3-(l-methylethoxy)-5-phenyl-N-1H-tetrazol-5-yl-2-benzofurancarboxamnide, mp
253-2540C; 3-methoxy-7-phenyl-N-1H-tetrazol-5-yl-2-benzofurancarboxamide
(1:1 complex with imidazole), mp 214-215'C; -
3-ethoxy-7-phenyl-N-lH-tetrazol-5-yi-2-benzofurancarboxamide (1:1 complex
with imidazole), mp ss 214-216iC;
*3-(-methylethoxV)-7-phenyl-N-lH-tetrazol-5-yl-2-benzofurancarboxamide  (1:
1   complex   with imidazole), mp 224-227C. Procedure L
3,S-Dlmethoxy-N-.1Htetrazol-5-yl-2-benzofurancarboxamide s<>    A mixture
of 5.0 g (0.023 mole) of 3,6-dimethoxy-2-benzofurancarboxylic acid and 8.0
g (0.049 mole) of t11-carbonylbis(lH-imidazole) in 60 ml of
N,N-dimethylformamide is stirred and warmed on the steam bath for 20
minutes. The mixture is cooled to room temperature, 2.5 g (0.024 mole) of
5-aminotetrazole monohydrate is added, and the new mixture is again heated
for 20 minutes. The reaction mixture is cooled, added to 350 g of ice/water
and acidified with 4.0 N hydrochloric acid to precipitate the tetrazole
product. 65 The precipitate is filtered, washed with 50% aqueous ethanol,
and recrystallized from aqueous N,N- 17    EP 0187487 BI dimethylforrmamide
to yield 2.8  (43% yield) of the analytically pure
3,6.dimethoxy-N-1H-tetrazol-s-y2- benrofurancarboxamide, mp 238C-dec. In an
analogous manner as found above in Procedure L the following compounds are
prepared using appropriate corresponding starting materials. 5
3,5-dlmethoxy-N-1H-tetrazol-5-yl-2-benzofurancarboxamide, mp 243tCdec.; 



3.6.dimethoxy-N-1H-tetrazol-5-yl-2-benzofurancarboxamide, mp 238WC-dec.;
3,7-dimethoxy-N-1H-tstrazol-S-y2-benzofurancarboxamide, mp 235-238*C;
3-nonyloxy-7-methoxy-N-1'H-tetrazol.r-yl-y-benzofurancarboxamide, mp
207-209eC; 3-acetylamino-N-1H-tetrazol--yl-2-benzofurancarboxamide, mp
275C-dec.; JO
3-methoxy-N-(1H-tetrzol-5-yl)naphthol2,3-bifuran-2-carboxamide, mp
250C-dec. Procedure M
5-Methoxy-3-(l-methylethoxy)-N-1H-tetrazol-5-yl-2-benzofurancarboxamide A
mixture of 5.7 g (0.023 molefof
5-methoxy-3-(i1-methylethoxy)-2-benzofurancarboxylic acid and 4.2 g r5
(0.026 moledof 1,1-carbonyIbis(lj-4midazole) in 140 ml of acetonitrile is
stirred at reflux for one hour. The mixture is cooled, treated with 2.3
g(0.027mole} of 'anhydrous S-aminotetrazole plus 7.7 ml (5.6 g; 0.055 mole)
of triethylamine,. and heated at reflux for an' additional five
hoursl-Thicooled reaction mixture is added to 1.5 kg of ice/water and
acidified with glacial acetic acid to precipitate the tetrazole product.
The precipitate is filtered, washed with water, and recrystallized from
aqueous acetonitrile to yield 6.0 g (82% 20 yield) of the analytically
pure.5-methoxy-3-tetrazol-5yl- 2benzofurancarboxamnide, mp 241-2456C. In an
analogous manner as described above in' Procedure M the following compounds
are prepared using appropriate corresponding starting materials.
5-methoxy-3-phenyimethoxy-N-1H-tetrazol--yl-2-benibfurancarboxamide, mp
205C-dec;
6-methoxy-3-phenylmethoxy-N-1H-tetrazol-5-yl-2-benzofurancarboxamide,
210tC-dec; 25
6-methoxyo3I-methylethoxy).N-1H-tetrazol-5.yl-2-benzofurancarboxamide, .mp
231C0"ec;
7-methoxy-3-(1-methylethoxy)-N-1H-tetrazol-5-yl-2-benzofurancarboxamide, mp
188-1900C. Procedure N 3-Amino-N-1.F-tetrazol-5-yl-2-benzofurancarboxamide
30     A mixture of 5.3 g (0.019 mole)-of
3-(acetylamiio)-N-1H-tetrazol-5-yl-2-benzofurancarboxarnide in 50 ml of
ethanol plus 50 ml of concentrated (12.0 M) hydrochloric acid is stirred at
reflux for two hours. The reaction mixture is cooled in ice to precipitate
3-amino-N-1H-tetrazol-5.yl-2-benzofurancarboxamide. The precipitate is
filtered, washed with 50%  aqueous ethanol; and recrystallized from aqueous
2- methoxyethanol to yield 2A g (53% yield) of the 'analytically pure
3-amino-N-1M-tetrazol-5-yl-2- 35 benzofurancarboxamide, mp 275C-dec. In an
analogous manner as described above in Procedure N using appropriate
corresponding starting materials the followlong compound Is prepared.
5-(3-amino-2-benzofuranyl)-I1Htetrazole, mp 18&C-dec. 4o0
Procedure O 5f3,6-Dimethoxy-2-benzofuranyl).1H-tetrazole A mixture of 3.8 g
(0.019 mole) of 3,6dimethoxy-2-benzofurancarbonitrile,3.4 9 10.052 mole) of
sodium azide and 2.8 g (0.052 mole) of ammonium chloride in 40 ml of
N.N-dimethylformamide is stirred and heated (under a nitrogen atmosphere)
on the steam bath for four hours. The mixture is cooled, added to 40 g of
Icetwater, and acidified with glacial acetic acid to precipitate
5-(3,6-dimethoxy-2-benzofuranyl)-1H- tetrazole. The precipitate is
filtered, washed with water, and recrystallized from ethyl acetate to yield
2.0 9 (43% yield) of the analytically pure tetrazole product, mp 182-184C.
In an analogous manner as described above in Procedure 0 using appropriate
corresponding starting materials the following compounds are prepared. 50
5-13,5-dimethoxy-2-benzofuranyl)-1H-tetrazole, mp.216T-dec.;
5.(3,7-dimethoxy-2-benzofuranyl)-1H-tetrazole, mp 203-205*C;
5-13-acetylamino-2-benzofuranyl)-1H-tetrazole, rnp 237C-dec. S5 60 65 18
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R     _     R6 or RV5 Ft2 ~~~~~COOH R4 .~ ~ HN< H2     ....  1t N-N 2t2 Ft4
H   N-N H R5 .* .~ ~ ~ ~ ~ ~ R    EP 0187487 BI ScHEME III R4 R55 _a~~~~~R
*~                      i, Ft C=1 R5         R2 *        -     FlNA H -
SCHBME IV R5         NfOH COOR RNHCOCH3 R1_>C~OORf R4 20 t5NHCOCH3 20    EP
1I87 487 51 *        NSCHEE V R5 ,1                              .
-   _2 COOR 10 wherein R Is alkyl of from one to four carbon atomsC
alkylation reagent iqy*~~~~~~~~~~~~~~           ;_ -.  ;    5 '   .' t 0: !
~~~~~~~~~~~~~~~~-                                                l - 1 '15
~ ~ ~ ~ ~ ~ R '20                                                    O *
wherein R4 isa*kyl of from. one to 12 carbon atoms. arylmethyl. -: 25
-                       - -1. OH- [  .   .2.H 30               ~
R5~~~~~~~~~~~~~i 35         , '      .           '   .
-OOII R wherein*R2 is OR4 



FORMULA       - 40-, r    .4'-.                           ..  .... Z
N    v .                     WNN .     H N-N H  RB .  .   ....... low.:~~~.
60                   .R F                    ;   '; ~~~~~~.6          2
1    EP 0187487 BB Claim's for the Contractin Sums: BE Cli M M!11 Wiil IT
M  !  !&S 1. A compound having the following general formula (I) 5.. 10
.'R .   ~ ~ ~ ~ ~ ....   .. .. or a pharmaceutically acceptable salt
thereof, wherein: R', R4; and R5 are each, independently, Hi an alkyl
having from one to twelve carbon atoms, an alkoxy having from.one to twelve
carbon atoms, an aryl. a nitro group; 15     R2 is an* alkoxy having from
one to twelve carbon atoms, an arylmethoxy. an amino group, a substituted
amino group, a mercapto group, anialkylthio havin-=rom one to our carbon
aoms,-an alkylsulphinyf having from one to four carbon atoms,.an
.alkylsulphonyl having from one to four carbon atoms, an arylthio. an
arylsulphinyl, or an arylsulphonyl; and RI is'A'or B' 20
.         H H 25 ~~~NN ~~~~~B N-N 30-
H ----.----   .is oxygen or S(O)q wherein q is zero, one or two and wherein
substituted amino is mono- or di- alkiyamino wherein. the alkyl may be the
same or different from one to -six carbons when taken alone or together,
and aryl is phenyl or substitdted phenyl having oneortwo substitutions,
such as halogen, alkyl of from one to six carbons inclusive, alkoxy of from
one to-six carbons inclusive, hydroxy, nitro, amino and substituted amino.
-       * 2. A compound according to Claim 1, wherein X is sulphur. 3. A
compound according to Claim 1, whereinr* is oxygen.-a  4. A compound
according to Claim 1, 2 or 3, wherein R2 is A as defined in Claim-i. 40
5. A compound according to Claim 1, 2 or 3, wherein R' is B as defined in
Caim 1. 6, A compound according to Claim 4, when appendant to Claim 2,
wherein the compound is: 5- methoxy-3-(1-methylethoxy)-N-1
H-tetrazol-5-yl-benzolblthiophene-2-carboxamide.. 7. A compound according
to Claim 6, Whereinthe compound is the aryinine salt. 8 A compound
according to Claim 6. wherein the compound is the sodium salt. 45 *   9. A
compound according to Claim 4 when appendant to Claim 2 having one of the
following names: 3-ethoxy-.5methoxy-t44H-tetrazol-5-yl-2;
benzolb~thiophene-2-carboxamide;
7-methoxy-3-(1-methylethoxyV)N-IH-tetrazol-5-yl.-2-benzolb]thiophene-2-carb
cxamide; 3-(1-methylethoxy)-5-methyl-N-1tI-tetrazl-5-y
F2-benzolblthiophene-2-carboxamide:
6-chlor6-3-.l-methylethoxy)-N-iH-tetrazol-5-yl-2-benzolblthiophefle-2-carbo
xamide; 50
3-methoxy-N-lH-tetrazol-5-yl-2,benzo[b]thiophene-2-carboxamide;
5-chloro-3-41-methylethoxy)-N-1H-tetrazole-5-yl-benzolblthiophen.-2-carboxa
mide;
3-(1,1-dimethylethoxy)-5-methoxy-N-1H.tetrazol-5-yl-2-benizolbIthiophene-2-
arboxamide;
3-.l-methylethoxy)-5-nitro-N-lH-tetrazol-5-yl-2-benzolblthiophene-2-carboxa
mide; 



3,5-dimethoxy-N-1 H-tetrazol-5-yl-2-benzo[blthiophene-2-carboxamide; 55
S6-methoxy-3-(l-methylethoxy)-N-lH-tetrazol-5-yl-benzolblthiophene-2-carbox
amide; 3-(-1-methylethoxy)-N-l
H-tetrazol-5-yl-benzolblthiophene-2-carboxamide;
5-methoxy-3-1[1-methylethyl)thiol-N-lH-tetraiol-5-yl-2-benzolbjthiophene-2-
carboxamide; and 3-1(1
-methylethyl)thio]-N-lH-tetrazol-5-yl-benzolbbthiophene-2-carboxamide. 10.
A compound according to Claim 5 when appendant to Claim 2 having one of the
following names: 60     5-[5-methoxY-3-(1
-methylethoxy)-benzo[blthien-2-ylJ-1H-tetrazole; and
513-3l-methylethoxy)benzo[b)thien-2-yl]-lH-tetrazole. 11. A compound
according to Claim 4 when appendant to Claim 3, having one of the following
names: 3-methoxy-5-phenyl-N-1 H-tetrazol-5-yl-2-benzofurancarboxamide;
3-ethoxy-5-phenyl-N-1 H-tetrazol-5-yl-2-benzofurancarboxamide; 65
3-(1-methylethoxy)-5-phenyl-N-lH-tetrazol-5-yl-2-benzofurancarboxamide; 22
EP 0187487 Bi 3-methoxy-7-phenyl-N-IH-tetrazonl-5I-t24ezofurancaiboxanidel
3-ethoxy-7-phenyl-N-lH-tetazol-*2-benzofurancarboxamide;
3-.(1-metllethoxy)-7-pheny1-N-IH-terazol--yl-24benzofurancarboxamide;
3,6-dimethoxy-N-1 H-tetrazol-5-l2-benzofurancarboxamide; 5
SN3n5dimethoxy-N-1H-tetrazol-*2-benzofurancarboxamide;
6-methoxy-3-phenuylmethoxy-N-1H-etrazol2-benzofurancarboxamide;
3,7-dimethoxy-N-1H-tetzazoli-52-benzofurancarboxamide;
3-nonyloxy-7-methoxy-N-lH tetrazol-5-yt-2-bernzofurancarboxamide;
3-acetylamino'-N-1Htetrazol5yl-2-benzofirancarboxamide; JO    5-metho
ietbylethoxy)Nbr.H-tetrazoIi-5yl-2-benzofurancarboxamide; *
5-Methtetho-iH-tetrazol-5-y-2-benzofurancarboxamide; 6.methoxy3-(i-
thyletbox)-N-lH-tetrazol-5-yl2-benzofurancarboxamide;
.7-mem6*3ib-iithylethoxy-N.H-tbakol-5.yI-2-benzofurancarboxamide; and
3*iiflno .1n-iH~tet~razol~yl-2-b'enzf rboxamide. ' 12A c6imjpound according
to'Caim Swhen.appendant to Claim 3, having one of the following names:
..~~~~~~~ H;3amn ..i-br~f4yll-etrazole -. ...........:
*-amet~iizoxy-2raeniyfiirtetrzoH-tetkazole; Q) . 5
.i.dimetioxy.-2-benzofuran"ylNH-tetrazole;' 5-(3,74imethoxy- -benzofuranyl)
-H-tetrazole; and  - 20  '   3cetylam no-2-benzofuranyl-11H-tetrazolo.  .
-- *    13.A pharmaceutical composition comprising an effective amount of a
compound according to any precedi g claim in admixture with a
pharmiceutically acceptable carrier or diluent - 14. For use in. a. method
of treating allergies in Mammals, an effective amount of a compound
according to8any-one of Claims.1 to 12 or a pharmaceutical composition
according to Claim 13. - -1. A process for the preparation of a compound of
the formula (t) as defined in Claim 1, which process K"_.4mpnses: reacting
a compound of the formula (Ill) 2 30
R _ R1_tCKO COH -~~~ -:.      l.l  4                            - 35 with a
compound of the formula (11') N-N l-2N-~ <     N-N .  .
H in the presence-of a coupling agent to obtain a compound of the formula
(t) in which R3 is A; or treating a compound of the formula (1!l) .0'
t        . R2. *RI X.CO~COH 



.o-                                 R4 to obtain a compound of the formula
(IV) 5 RS~~~~~~~~~~~~~l R1_>CHU
~~~~~~~~~~~IV RN and reacting the compound of formula (IV) with sodium
azide and ammonium chloride to obtain a compound of the formula (I) in
which R3 is B; and, if desired. further reacting the thus formed compound
of formula (I) to obtain a pharmaceutical-salt thereof. 23    Stats: EP
0187487 B1                             IIIIIIIII1I11IIIIIII111D1 ClisfrteC
wnutn Stw AT              .*c  L  MS 1. A process for preparing a compound
having    folowing general fomula P 1 5  5*  ..R5 2 R! *10 -or a
pharmaceutically acceptable salt thereof, wherein: R1, R!, and R.'are each.
independentlj, H. an alkyl having from one to twelve carbon atoms, an
alloxy having from.one to telve carbon atoms, an alkoxy having from one to
twelve carbon atoms, an aryl, a 15.  Iir  ru.:~ .- . ~ ls~n alkohyahaving
fr~om one totwele.carbon atoms, an arylto. an amino group, a sub
edtamniho. group, a, mercapto group.n anlk- ithio having from one to four
carbon atoms an -.aikyjisulplib~having from one to four carbon atoms  n
alckylsulphon'jl having from one to four carbon -    ;
ieatomsiarylths~Arylsphinyl, or an aryljiphon; and 20      R is"orB
- _   . -   . -    .                  _zr.  -1J-1  1M ...~~
~  ~~~~~~~~~~ .  .i I ; II                                    A N4
-                B . X.is oXYgen oFSMO)q wherein-q, is zero, one or~two and
wherein substituted amino is mono- or di- 5  toalkylathinr whin thi ayl may
be the samo or. cdiferent frorn one to sbx carbons when takeri alone or -35
togethfr, ahd..    . .. - -. -      y.  1!;,>  '_--:ary is phenor substitut
phnl hang one or-two substiutions, such  haigen, alkyl of from one *    to
six carbons inclusiejalkox of from one to sdcarbons inclusive, hydroxy.
itro amino and substited amino, which proes comprises: '
eacting''a'compound of the formula (Il) 40
Ft2 W;   ;                ;COOH~~~CO with a compound of the formula (II,)
50                                    H2N       ||il 50
HN N-N H in the presence of a coupling agent to obtain a compound of the
formula (U) in which R3-is A; or treating a 55  compound of the-formula
(Ill) 60                               RIl 65 to obtain a compound of the
formula {IV) 24 .         ~   ~   ~~~.  .  .* .-| - .MP . .   ..
.. -:r;    011 4                     11111111111111111111111111111 *  C  L
N  S  * 



R4 and reacting the compound of formula (IV) with sodium azide and ammonium
chloride to ota   a compound of the formula (1) in which R3 is B; and, if
desired, further reacting thehus formed copond of 10 formula (1) to obtain
a pharmaceutical salt thereof. 2. A process according to Claim 1. wherein X
is sulphur. 3. A process according to Claim 1, wherein X is oxygen. 4. A
process according to Claim 1. 2 or 3, wherein RI is A as defined in Claim
1. 5. A process according to Claim 1t 2 or 3, wherein R' is B as defined in
Claim 1. 6. A process according to Claim 4, when appendant to Claim 2
wherein the compound is prepared:
5-:methoxy.3.(1e-tNH-letrazol.5.ybenzolbltophe.2-cSboxSa 7..A process
according to Claim 6. wherein the compound is the arginine salL 8. A
process according to Claim 6. wherein the compound is the sodium salL 20
ia9. A process according to aaim 4when appendantto aaim 2 in which one of
the folowing compounds is prepared: .-
3-ethoxyT-5.methoxy-N-1H-etrzol-5'-2-benzolblthiophene-2-carbowamie;
74nethoiy,3-1-methylethoxy)-N-1Htetrazol-5l2-benzo[bIthiophene-2-carboxmifd
e; 3*(n-methyiethoxy)meth*N-NHtetrazol.2-benzolb~thiophene-2-carcammb;
6-chloro-3-(1-methylethoxy)-NH-terazol-5-y-2-beizo[bbhiopbene-2-ca; 25
3-methoxy-N-lHtetrazof-5-2-benzo[bIthiophene-2-carbooamide;
5-chloro-.3-(1methylethoxy)*NH-tetrazolSyl-2-benzolblthiophee2-carboxaride;
3-(l,1
-dinethyletfo-xy)-5-nethoxy-N-lH-tetrazol-5-yl-2-benzob~thiophene-2-carboxa
mide;
3-(1-methylethoxy).S-rnroN-1Hftetzazol-5.yl-2-benzofblthiophene-2-carboxami
de; 3,5-dimnethoxy-N-1 H-tetrazol-5-yl-2-benzojbithiophene-2-carbmxamide;
30
S6methoxy-3-(l-methylethoxy)-N-lH-tetrazol-5-yl-2-benzo[bltiophene-2-carbox
amide; 3-(-l-methylethoxy).N-Hetrazo-5-y-2-benzo[bjthiophene-2-carboxamide;
5-methoxy-3-[(1-methylethyl~thiol-N-l
H-tetrazol.5.y2-benzolbethiophefl9-2-cwOxamide; and
3-1(1-methylethyl)thio)-N-lHetazol-5yj-2-benzo[bjthiophene-2-carboxamide.
1O. A process according to Claim 5- when appendant to Claim 2 in which one
of the following 35 compounds is prepared:
5-[5-methoxy-3-(1-mrethylethoxy)-benzolb]thien-2-yl-IH-tetrazole; and
,-I3-.1.-methylethoxy)benzolblthie-n-2-ylJ-iH-tetrazole. --11. A: process"
according to Claim 4 when appendant to Claim 3. in which one of the
following '' compounds is prepared: 40     3-methox y5-phenyI-N-1Hff
Iol5yI-2-benzofurancarboxami de;
3-ethoxy-5-phenyl-N-1H-tetrazol-yl-2-benzofurancarboxeamide; 3-(1
-methylethoxy)-5-phenyl-N-tH-tetrazol-5-yl-2-benzofurancarboxamide;
3-methoxy-7-phenyl-N-1H-tetrazol--yl-2-benzofurancarboxamide; 3-ethoxy-7
phenyl-N-lH-tetrazol-5-yl-2-benzftirancarboxamide; k i5
3-(1-methylethoxy-7-phenyl-N-1H-tetraiol-5-2-benzofurancarboxalide; WE
3,6-dimethoxy-N-lH-tetrazol-5-yl-2-benzofurancarboxamide; '
3,5-dimethoxy-N-lH-tetrazol-yl-2-benzofurancarboxamide;
.6-methoxy:3-phenylmethoxy-N-lH-tetrazol.5-yl,2-benzofurancarboXamide;
3,7-dimethoxy-N-lH-tetrazol Syl-52-benzofurancarboxamide;
3-nonyloxy-7-methoxy-N-lH-tetrazol-bey-2-benzofurancarboxamide; -
~~3-a~etylamino-N-lH-tstrazol-Syl-2-b'enofuranfcarboxskmiae;
.5-methoxy-3-1.-methylethoxyN-H-tetrazol-S-y-2-benzofurancarboxamide;
5-methoxy-3-pheny  Hthoxy-N-1Wtetrazol4-y-2-benzofirancarboxadmide;
6-methoxy-3-(1-methylethoxy).N-1H-tetrazol-5-yl-2-benzofurancarboxamide; 55
7-methbxy-3-(l-methylethoxy)-N-1H-tetrazol--yl-2-benzofurancarboxamide; and
3-amino-N-l H-tetrazol--yl-2-benzofurancarboxamide. 12. A process according
to Claim 5 when appendant to Claim 3. in which one of the following
compounds is prepared: * b,-3-amino-2-benzofuranyfl-llH-tetrazole; 60
5-l3.6di'methoxy-2-benzofuran'yl)-lH-tetrakzole; 5-(3,5;
dimethoxy-2-benzofuranyl)-1 H-tetrazole;  -
5-(3,7-dimethoxy-2-benzofuranyl)-1H-tetrazole; and.
5-(3-acetylamino-2-benzofuranyl)-1 H-tetrazole. 13. A process for preparing
pharmaceutical composition comprising an ettective amount of a 



65  compound according to any preceding clairm togetherwith a
pharmaceutically acceptable carrier or diluent 25    EP 0187487 BI 14. For
use in a method of treing alergies in mammls, an effece amount o a cmpoid
p-ad in accordance with any one of Caims I to 12 or a phamaceuical
composition pared inacrnitcw~ ft Claim 13. 5  Patentansprfche fur de V g
: BE CH DE FR GB IT U W NL SE 1. Verbindung der folgenden allgemeinen
Forrnel (I) RS 10                                   %7 RI 15 'oder ein
pharmazeutisch akzeptables Sakz davon, worin: RI, R4 und R5 jedes fOr sich.
unabhingig voneinander, H..ein Alkyl mit emnem bis z Kohlenstoffatomen, ein
Alkoxy mit einem bis zwalf Kohlenstoffatomen. ein Aryl. eine Nitrgnqpe oder
ein Halogensiiq*d;                   -  20     B2 ein Alkoxy mit einem bis
zw~lf Kohlenstoffatomen, ein Arylmethoy. elne Aminognuppe. ine
substituierte Aminogruppe, dine Mercaptogruppe, ein Alkylthio int einern
bsvier KdlKoton. em Alkylsulphinyl mit einem  bis vier Kohlenstoffatomen.
ein Alkylsulphonyl mit esnem  bis vie Kohlenstoffatomen. sin Arylthio. ein
Arylsulphinyl oder ein Arylsulphonyl ist; und R' for A oder B steht: K-25
~~0 -                                    N-N A N-N H     , 30 B N-N. 35
H X fOr Sauerstoff oder S(0)q steht, worin q Null, Eins oder Zwei ist; und
worin substituiertes Amino Mono- oder Dialkylamino ist. worin das Alkyl
gleich dder verschieden sein kann. von einem bis secs Kohilenstoffatome
aufweist, wenn es aelrit oder zusammengenommen wird, und Aryl-fOr Phenyl
Wder substituiertes Phenyl mit einer bis zwei Substitutionen wie Halogen,
Alkyl mit 40 einem bis einschliellich sechs Kohlenstoffatomen. Alkoxy mit
einem bis einschlie~fich sechs (Kohlenstoffatomen, Hydroxy, Nitro, Amino
und substituierte Amino steht. 2. Verbindung nach Anspruch 1, wori X fur
Schwefel.steht. 3. Verbindung nach Anspruch 1, worin X fur Sauerstoff
steht. K..       4. Verbindung nach Anspruch 1. 2 oder 3, worin R3 fOr A
steht. wie im Anspruch 1 definiert ist. 5. Verbindung nach Anspruch 1, 2
oder 3, worn R3 fOr B steht. wie im Anspruch 1 definiert ist. 6. Verbindung
nach Anspruch 4, wenn auf Anspruch 2 rfickbezogen. worin die Verbindung
5-Metxy- *
3-(1-methylethoxy)-N-1H-tetrazol-5-yI-benzo[blthiophen-2-arboxamid ist. 7.
Verbindung nach Anspruch 6, worin die Verbindung das Argininsalz ist. 8.
Verbindung nach Anspruch 6, worin die Verbindung das Natriumsakz ist. 50
9. Verbindung nach Anspruch 4, wenn auf Anspruch 2 riclbezogen. mit einem
der folgenden Namen:
3-Ethoxy-5-methoxy-N-1H-tetrazol-5-yl-benzQlblthiophen-2-carboxamid;
7-Methoxy-3-(l-methylethoxy)-N-lH-tetrazol-5-yl-benzolbjthiophen-2-carboxam
id;
3-(1-Methylethoxy)-5methy-N1H-tetrazol-5-yl-benzolblthiophen-2-carboxamid;
6-Chlor-3-(1l-methylethoxy)-N-lH-tetrazol-5-yl-benzo[bithiophen-2-carboxami
d; 3-Methoxy-N-lH-tetrazol-5-yl-benzolblthiophen-2-carboxamid;
5-Chlor-3-(1-methylethoxy)-N-lH-tetrazol-5-yI-benzolblthiophen-2-carboxamid
;
3-(1,1-Dimethylethoxy)-5.methoxy-N-lH-tetrazol--yI-benzo[blthiophen-2-carbo
xamid; 3-i
-Methylethoxyf-5-nitro-N-1H-tetrazol-5-yl-benzolblthiophen-2-carboxamid;
3,5-Dimethoxy-N-1 H-tetrazol-5-yl-benzo[blthiophen-2-carboxamid; 60
6-Methoxy-3-(1-methylethoxy)-N-lH-tetrazol-5-yl-benzokblthiophen-2-carboxam
id; 3-(1-Methylethoxy)-N-lH-tetrazol-5-yl-benzolblthiophen-2-carboxamid;
- 



5-Methoxy-3-(1 -methylethyl)-thiol-N-l
H-tetrazol-5-yI-benzolblthiophen-2-carboxamid; und
3-[l1-Methylethyl)-thiol-N-1H-tetrazol--yl-benzolbjthiophen-2-carboxamid-
10. Verbindung nach Anspruch 5, wenn auf Anspruch 2 ruckbezogen. mit einem
der folgenden Namen: 65
5:5-Methoxy-3-(l-rnethylethoxy)-benzolblthien-2-yII-1H-tetrazol; und 26
I    1111  11 1   l     EP 0187 487 1 * 513-41-Methylethoxy)-bozolbmieb-2-;
.rHtezrazol., 1 i . Verbindung nach Anspruch4 wenn auf Anspiuch 3
dickkbzogen. mit sinem der fogenden Nameu:
3-Mothoxy-5-phenyl-N-JH-teazot-5y2-benofurancarboxamid;
3-Ethoxy-5phenyiN-1H4etzo-yI2-be nzofurancarboxamid;
'3-Mothxy-7-phenyl-N-4H-tetzol-5-y2-benzofurancarboxamid; -
3-Ethoxy-7-phonyi-N-1Htool2-benzofurancarboxamid; 3-(1-Methylethoxy)-7-phen
lN trazo2-benzofurancarboxamid;
3,6-Dirnethoxy-N-iH-totiazol2-benzofurancarboxamid; 10     3!5;;Dliuneth-
FN-i H-tetrazo,5*2-benzofurancarboxamid; - -:Mthoixy4:pheny
rnetho*1jWIH4etazoIy*2-benzdfurancarboxamid; ' 3;
7-Dimethoxc-N-ltotrazb1-5yi-2-benzofurancarboxamid;
'3-Nonyloxy-7-methoxy-N-1H-ttrazoI.5-yi-2-benzofurancarboxamid;
.3-Acetylarl,'ino-t4-1IIWtotrazo-5-yi-2-nzofurancarboxamid; 15
5-Methoxv-3t-mthIethuxyN-1SHt-azo l-5-yi-2-benzofurancarboxamid; :.  '-r
5Mhi3-( thw~It4~Fteiii2 -2bofnzofurancarboxamid; K.'. ;;;~~et~oi6 y3
-(1.rth "' 'ox)WlJN1T Ia5.yt-2-benzofurancarbomid; t<>~~~XY -
7vtetlrlm&1Hetaol-b~enifu fuarti6bocan~i-d; ,' ,
Nio*1H.-tetrazwoi-2-4nzofurancarboxtamid. 20 ~- 12.erbiridung ach Anspruch
5jwenn auf Anspruch 3 rOckbezogen, miteinem derfolgenden Naren: 3.
--A-mino-2-,b'nzour'anyiH-totrazoIr 5..(,,, '
5i134-Dnt'hb2-bofuranyl)1Httetrazol;*
5-(3,7-Dimothoxy-2-bonzofurany-)lH-tetrazol; und !*       si{;ur
unyl)-    h-totrazol. K~<,>  1f3. PharngwzeeutsiscZiiiminsetzng. woiche
eine wirksame Menge einer Verbindung nach irgendeinem vorhergehenden
Anspruch in Mischung mit einem pharmazeutisch akleptablen Triger oder
VerdcOnnungsmittel .umfa.Bt 14. Wirksame:'Menge diner eVrbindung' nach
irgeri'dinem der' AfisprOche 1 bis 12 oder einer 30
pharmazeutiichen::Zusammensetzung: nach Ansprych 13 zur Verwendung in einer
Methode zur Behandlung von Allergien bei Siugem. 15. Verfahren zur
Herptellung eOner Verbindung der Formel (0) wie im Anspruch 1. definiert.
welches Verfahren umfagt. das Umsatzen.einer Verbindung der Formbl (I11)  -
35      :    f -..                      . *'   ..                        R
-                                                   III-' R *40,-
X       COOH- mit einer Verbindung der Formel (11)' *i
~~~~~~H2N-</l I1-llt N-N H in Anwesenheit einies tupplungsmittels zum
Erhait einer Verbindung der Formel (I), worin R3 fur A steht; 5 oder das
Behandeln einer Verbindung der Formel (III) ~~~~~R~~~ 2 55       .
.. Fl                                  l R4 zum Erhalt einer Verbindung der
Formel (IV) 60                                   RS 1 \-..  .    R1~~J~R2 R
IC V ss'' .~ ~~~~~~~~ *CR4 



EP 0187487 BI und das Umsetzn der Velung dor Formel (II) mit Isbkinzid und
nhoa   chl ud xam E II einer Verbindung der Formed l wo10 R3 frir B steht;
und gswiins  inFals wPilo as UWm   dw so -gebildeten Verbindung der Formel
(O) zum Erhalt mess Ib*areze urs Sako s   dbwom 5  Patontnsphc  frir den  s
_a t: AT 1. Verfahren zur Herstellung einer Verbindung mit der folgenden
amlgemeim  Fonnd () .. R3 . J5 -  . oder. ein pharmazeutisch akz ptab(s
Sakzes davon, worm: . RI, RI un4.Rs jedes fSir sich.
unabhingigV-vonsinander, H. ein AWihl mit omensn Us  AwGE
Kohlenstoffatomen, ein Alkoxy mit finem bis zwolf Kohbsfatomen. sn AryL
sins  _    odor e Halogen sind; .:                        - 20    . R2ein
Alkoxy mit einem bis zwolf Kohlenstoffatomen.-ein Aiylmsoxy. msn  gup. ems
- substituierte Aminogruppe, esne Mercaptogruppe, sin Alkytibo Mit sinem
bis vier ei k.  m Alkylsulphinyl - mit - einem ' bis vier
Kohlenstoffatomen, ein Alkylsuphonyl milt esnem  bis vier
Kohlenstoffatomnen, ein Aiylthio. ein Arylsulphinyl odor ein Arylsulphonyl
ist und *~   RfirA odWr B. steht: K* 25
o H      W N-N - ~H 30                                 .          H ~N-iN
.             B WN- 35              -.                            H    - X
fur Sauerstoff oder S(O)q steht, worin q Null. Eins odor Zwei st; und wouin
substituieuts Amino Mono- .oder'Dallkyamino ist, worin das Alkyl gleich
oder vrieden ssin  1  von dnem bis sedas Kohlenstoffatorne auf eist, wenn
es .ailin'oder zusammen genomMenwird. und. Ary fOr Phe"ii odorsubSuiertes
Phenyl mitn.iner bis -zwei Substitutionen wie Halogen, Al*yl mit * o'
einernm'bis einschliellich -sechs Kohlenstoffsetmen, Alkoxy mit einemn bis
enschiErlich sedas Kohlenstoffatomen, Hydroxy, Nitro, Amino und
substituiertem Amino steb? wekches Verfahren umfagt: das Umsetzen einer
Verbindung der F6rrmel (III) -     -_X  COOH 50  mit einer Verbindung der
Formel (l11 :) - ,NN N-N 55  ..   H in Anwesenheit eines Kupplungsmittels
zum Erhalt einer Verbindung der Formel (I). worin R. hfr A stabc oder das
Behandetn einer Verbindung de'r Formel (111) 60 .6 5   -
_ _ _ _ _ _ _ _ _ _ R -1 -.    - *  .              . :.
-         C   L   H  S    EP 0187487 B1 wm Erhalt einer Verbindung der
Form6I (IV) ., ,.,                    0             ~~~~~~~~R2 5 ~ ~ ~ ~ ~
~~~A 5~~            -                  R11 R4I und das Umsetzen' der
Verbindung der Formel (IV) mit Natriumazid und Am niunxud  awn Ewaft W
einer Verbindung der-Formel I), worin 3 fir B steht; und gew   mtmfai
weitos Umstn den    so gebildeten Verbindung deir Formel (I) mum Erhaft
eines pha rnmattischen Sake davanL 2. Verfahren nach Anspruch I, worin X
fOr Schwefel steht      - 



3. Verfahren nach Anspruch 1. worin X fur Sauerstoff steht 4. Verfahren
nach Anspruch 1, 2 oder 3, worin RI fOr A steht, wie im Anspnuch 1 defnimt
15   - 5. Verfahren nach Ansprach 1, 2. oder 3. worin R3 fur B steht, wAe
im Ansprtwc I deiniut 6.-Verfahren-nach Anspruch 4, wenn auf-Anspruch 2
rikkbgenuin die fbge  Veb hergestelit wird;  -
5.'Methoxy-3(1-minethvlethoxy)-N-H-tetrazol-5-bernolbjthiophen-2-crboamid
7. Verfahren nach Anspruch 6, worin die Verbindung das Argirinsalz ist 20
.. aVerfahren nach Anspruch. 6, worin diVerbindung.dasrNatriumslzais. i-  :
^  - ;9..Verfahren knachAnspruch 4, wenn auf-Anspruch 2 r en, wori e    der
eden Verblndungen hergesteultiird: .. - 3-Ethoxy-5-mnethoxy-N
.letrazoleI-benzo[bithiophen-2-carboxamid;
7-Methoxy-3-f-methylethoxy)-N-Htetrazol-5-yi-benzotblthiophen-2-carboxamid;
25    3-(1-Methylethoxy)l-5methy
-1-tetazol-5-y-benzolbldwophen-2-carboxanid;
6-Chlor-3-4.1-methylethoxy)-N-lH-tetrazol-5-yl-benzo[blthiophen-2-carboxaam
id; 3-Methoxy.-N-lH-tetrazol-5-14benzolbjthiophen-2-carboxamid;
5-Chlor-3-(I-methylethoxy)-N-1H-tetazol-5-yl-benzo[blthiophen-2-carboxamid;
30
3-(1,1-Dimethylethoxy)n--methoxy-N-tlHerazo-S-yIbenzo[blthiophen-2-cboxmid;
-s      3;(P-Methylethoxyl-nro-n-lH-tetrazol-
y-benzolblthiophen-2-carboxamid;
3,5-Dimethoxy-N-1H-tetrazol-5*benzo[blthiophen-2-carboxamid;
6-Methoxy-3-(l-methylethoxy)-N-1H-tetrazol-r-yI-benzo[bithiophen-2-cboxaid;
3-(1-Methyleihoxy1,-teHzol-5.y1-ben-zolbithiophen-2-carboxamid;
5-MethbxV-3-[(1-metyehlti NI-erzl5ybnobtiphen-2-cartmamid; und 35 340 {1-M
e'thiyethyInhioJN-1 -tetraz'o-5-yi-benzo[bJthiophen-2.carboxamid. 10.
Verfahren;nach Anspruch 5, wenn''auf Anspruch 2 rickbezogenm worin eine der
folgenden Verbindungen hergestelft wird:       .   . *
5~~-[5-Mbthoxy-3-(1-methylethoxy)-bemnolblthien-2-yWIJI-tetrdzoI; und
5[3-{(1Methyilethoxy)belzo~blhien-2-yI1pHtetrazol. ,0    .11. Vrfahren nach
Anspruch 4 -werin; auf Anspruch 3 riuckbezogen. won eini der fogend
Verbindungen hergestellt Wird:  . ..3-Methtoxy-5-phenyl-N-l
H-trazol-5-yI-2-benzofurancarboxamid; 3-Ethoxy
5-phenylN-1H-tetrazoI-5-yi-2-benzofurancarboxamid; 3-(1-Methylethoxy)--
phenyl-N-lH-tetrazol5-yI-2-benzofurancarboxamid; 45
3-MethoXy-7-phenyI-N-1H-teazoi-59-y-2-benIzoUrancarboxamid; 3-Ethoxy.
7.-phenyl-N-1H-tetrwazI-5-yi-2-benzofurmncarboxamid;
3-(l-Methylethoxy)-7-phenyl-N-lH-tetrazol-5-yI-2-benzofurancarboxamid;
3,6-Dimethoxy-N-l H-tetrazo1-5-Vi-2-benzofurancarboxamid; *
3,5-Dimethoxy-1 iN-H-tetraz6l-yl-2-benzofurancarboxamid; -50    rMethoxy
3-phenyimethoxy-N;lfi~tetrazol-s-y-2-benzofurancarboxamid;
i,7-Dimethoxy-N-1H.tetrazol-5-y1-2-benzbfurancarboxamid;
3-Nonyloxy-7-methoxy-N-lH-tetraiol-5-yi-2-benzofurancarboxamid; '.
3-Acetylamino-N-1H-tetrazoi--y2-benzofurancarboxamid;
5-Methoxy-3-(l-methylethoxy)-N-1H-tetrazol--yI-2-benzofurancarboxamid; 55
5-Methoxy-3-phenylmethoxy-N-1H-tetrazot-5y2-benzofurancarboxamid;
6-Methoxy-3-(1-methylethoxy)-N-lH-tetrazol-5-yI-2-benzofurancarboxamid;
7-Methoxy-3-(1-methylethoxy)-N-lH-tetrazot-5-yI-2-benzofurancarboxamid; und
3-Amino-N-i H-tetrazol-5-yI-2-benzofurancarboxamidc az. Verfahren nach
Anspiuch 5, wenn auf Anspnrch 3 rsickbezogen. worin eine der folgenrden 60
Verbindungen hergestellt wird: 5-(3-Amino-2-benzofuranyl)-l H-tetrazol;
5-(3,6-Dimethoxy-2-benzofuranyl)-iH-tetrazol;
5-(3,5-Dimethoxy-2-benzofuranyl)-1 H-tetrazol;
51-3,7-Dimethoxy-2-benzofuiranyl)-1 H-tetrazol; und 65
5-(3-Acetylamino-2-benzofuranyl)-I H-tetrazol sa   1 1|11111111111111151111
1 111    EP 0187487 B1 



13. Verfahren zur Herstellung  edner pha rm          Zusamm7 negzung. nrr_
eihs Zusammenfagen einer wirksamen Menge einer g-ernfB irgendeinern
oergehenden Anspnwh heraestellten Verbindung und eines pharmazeutinch
akzeptablen Trigers oder Verd MWNnngiueb umfalt- 5    '14. Wirkssme Menge
einer nach irgendeinem der Anspruche 1 bis 12 hergesteltlen Verbndsng oder
einer nach Anspruch 13 hergestellten pharmazeutischen Zusammensetzung zur
Verwendung in eiir Methode zur Behandlung von Allergien bei Saugem.
Revendicatons pour les E ts contractants: BE CH DE FR GB IT U W NL SE 10 1.
Un d6nrv6 r6pondant a la formule g6nerale 11) RS r5 RI~~~R * 20Tou
un'-e--ses sel pharnmaceutiluement acceptables; dans laquelle: R', R4 ot
RWrepr6sentent chacun ind6pendamment un atoms d'hydrogins. un radical
alkyle renfermant del I a 12 atomoes'do carbone,'un radical alkoxy
renfermant de 1 a 12 atomes de carbone, un groupe aryle, un groupo nitro,
ou un atome d'halognMe. '-   p Rtrepsente un radical alkoxy renfermant -de
1 A 12 atomes de carbone, aylom6hxy. un groupe 5  amino, un groupe amfio
substitu, un groupe mercapto, un radical alkylthio renfermant de 1 a 4
wtomes de carbone, alkylsulfinyle'renfermant- de 1.3 4 atomes de carbone,
alkylsulfonyle renfeirmant de 1 a 4 atomes de carbone. arylthio,
arylsulfinyle ou arylsulfonyle; et RI repr6sente A ou B 30
.            sH                                                  N-'N  ~  -
~  ' A N-N N-N * N-N' H 40.           - -X represente un atome d'oxygene ou
S(O)q, q 6tant 6gai a 0, 1 ou 2; etdans laquelle: qJ groups amino substitue
est un groupe mono- ou di-alkylamino dans lequel le radical alkyle peut
etre Identique ou different, renferrnant de 1 a 6 atomes de carbone,
lorsqu'ils sont pris souls ou ensemble; et e Ie radical alkyle est un
radical ph6nyle ou ph6nyle substitu6 renfermant un ou deux substituants
tels quo par exeimple un atomerd'halogbne, un radical alkyle renfermant de
1 a 6 atomes de carbone, bomes comp'rises, alkoxy renfermant de 1 3 6
atomes de cdrbone, bomes comprises, un groupe hydroxy, nitro, amino ou
amino substitu6.- . 2. Un d6riv6 selon la revendication 1, dans lequel X
repr6sente un atome de soufre. 3. Un d6rivs selon la revendication 1, dans
lequel X repr6sente un atome d'oxygene. 50     4..Un derhv6 selon la
revendication 1, 2 ou 3 dans lequel R3 repr6sente A tel quo defini dans 1a
* revendication 1... *5. Un' d6riv6 selon la revendication 1, 2 ou 3 dans
lequel RI represente B tel quo defini dans la revendication 1-  . 6. Un
d0riv6 selon la revendication 4; prise en conjonction avec la revendication
2, dans lequel'le d6rive 55  est le
5-methoxy-3-(1.-methyl6thoxy)-N-1H-t6trazol-5-yl-benzolblthiophene-2-carbox
amide. 7. Un deriv setlon la revendication'6, dans lequel le d6riv6 est un
sel d'arginine: 8; Un d6riv6 selon la revendication 6, dans lequel le
d6riv6 est le sel de sodium. 9. Un d6riv6 selon la revendication 4, prise
en conjonction avec la revendication 2, est designe sous l'un des noms
suivants: 60     3-4thoxy-5-methoxy-N-1
H-tetrazol-5-yl-benzofblthiophbne-2-arboxamide;
7-m6thoxy-3-(1-m6thyl6thoxy)-N-1
H-t6trazol-5-yi-benzojbithioph&ne-2-carboxamide;
3-(1-methyithoxy)-5-methyl-N-1H-t6trazol-5.yl-benzolblthiophene-2-carboxami
de; 6-chloro-3-01-m6thyI6thoxy)-N-1
H-tetrazol-5-yl-benzolbithiophbne-2-carboxamide; . 3methoxy-N-1
H-t6trazol-5-yi-benzolblthiophene-2-carboxamide;    ' 65
5-chloro-3-(1-mdthyl6thoxy)-N-1
H-tetrazol-5-yi-benzo[blthiophane-2-carboxamide; 30 a .~~.           .
I liii!  II~~~l~~ IIIJI BiCL  II !I    wEP 0187 4871 



3-(1,1-dimdthylithoxy)--6thoxy-NllH46uazo4g.-yzlbe1_phln..2-cwbtjaxdlr. 3-f
-m6thyl6thoxy)-5nt.nro-- Ht~t h  o5 VInzolbiddo.ph-a;
3,5-dim6thoxy-N.H4t~raz t-belnzolbIiophane-2.carbawide; 6
:m 6thytt- rd o x-'[bjphaue-2-cauboxide; 5 S
3-11-m6thyl6thoxy)N-NH-t6trazola5-yi-benorbm tiopbne-2-crboxamide;
5-methoxy-31(1m66thyl)thio-lN-H-ttrazoNi5-beobbhkolhbtne he; ot
3-f(l-m~thyl6thyl~thioJ-N-1H-t6tr.-ioI-5-yg-benzo[blthiophban-2-carboxaffix
e. 10. -Un d6riv6 selon la revendication 5. prise en conjonction avec la
o2. ayan pour denomination:: l J
15-5,nithoxy-3-(1-m6tylethoxy)-benzolblthirn-2-yl-lH4tazol; ot .
-3417-m6thylithoxy)benlblthien-2-yl-l!Ht6trazol. . .  . 11. Un 0drni6
selon.la revendication 4. prise.en conjonction avec la  3. ayant pour
d6nomination. - mthoxy-.5,phnylN-I-.,tetrazol;
-yl-2-benzofurane.carboxamide; 15    3-6thoxy-ph6nyl-N-!H-tetrazo
,-2,benzofura ie-carboxamide;. -  ,     3-(.t-tyI
hocy).--plh:6oyrl-N-iwtitrazoraoi-benzofurane-carboxamide; 3-m6th6oiylN*1-t
-1H. zorane carbo Namide;                   '- 3-Athoxy-7-ph0n
tl-i-t6trazol-5-2-benzotiurane-carbobxam'ide; .-'
3-(1-rnilythy4oxy-)7-pidnyl.Ni. 6trayrzofiirylanenzaotwirie-.crboxamid' '
3-20  nhe            y--N-
3,7-2irethoxy-N-1H-terazol-yi-2-benzofuran..carbOxami  :- 6 -,
3-ntnyhoxy-7-m6thoxy-N-1H-tetrazo.yl.2-benz 'ran..carboxamide; -25
3-acet'lamino-N-1Hzrol-5-yl2-benizofur'ane-carb'oxamide;'
3,-lhdhoxv.-N-(1~6traz6hoy-N-1H-t-eiotrazo.ey--beni~~jrde-, rbxmie
,methophim ethoxy-N-1H-.ttrazol-.5-yl-2-bonzofurans-carboxamie;
,-m6th'oxy-3-(t-m6thyl6thoxyV)N-1 Htttrazol4-yi2-benzofurane-carboxamide;
30.-,.
7-methoxy.3-tl-'methylghoxy)-N-1H~tetrazol-syil2-benzofurane-arboxamideI
.3-amino-Nt tHtt-trazol-I.;22banzofirane-carboxamnide. 12.'Un. d6riv6 selon
la revendicaton 5 prise en conjonction avec la revendication 3. ayant pour
d6nomination:- 54 3-amino-2-benzofrranyl)-lH-t6triple;
.5-(36-dim6thoxy-2-benzofuranyl).1I-t razole;.:. 35F
5-tJ.,-difetfloxy-2-bonzur~a~nylJ-YH-terazole  - . s~~~v, ~ 5
Va:13tylahino-2berhiraftlt-l1-.tftrazola, 13.-Une -composition-
pharmaceutique.-comprenant une. quantit6 efficace d'un d6riv6 selon rune
quolcoiLe ds 'r',v. .,dications pr~ nte. en melange avoc un. support ou
diluant pharmaceutiquement 40 acceptable.   c4     rd   .ets  -i  6ag~vcu.s
-14. Pourl'utilisa6tion dans un procd 6 da tra'nement des allergies chez
les mammaItres, une quantite efficace d'un, derivesolon l'unequelconque des
reven'dications 1 A 12 ou une composition pharmaceutique selon la
revendication.13.. 15. Un proc~d4 de'pr6paration d'un d6riv6 de formule
(1).tel que d6fini dans la revendication 1. ce 45 proced6 comprenant les
6tapes'suivantes: on fait reagir un deriv6 de formule (111): -
. - .-. - .^   ,            .      .   Pt_           ~~~~~~~~~~~R2. .,-50
,.l                                         C
III Cock- 55 avec un deriv6 de formulo (111): N-N H en pr6senco d'un agent
de couplage pour obtenir un d~riv6 de formule (1) dans laquelle B3
repr6sente A. ou ..: ' 65   ' on traite un derive do formule (Ill) -31 I
!lI.~ :. .   I i II . .I    EP 0187487 Di .
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-~~~~~~~~~' pour obtenir un d6driv de forrnule llV): 10'
R5 5                                                             R2 -
R14  Ir 1l~~ IV 15;::                                        .  ...   . .
-.. -  P *.: .-: R4..  --  ...  ,.,  ,  .--  . .    -    . . et on fait
rMagir'le d6riv6 de formule (IV) aec lIazoture de sodium et le chlorure
dammonium pour obtenir .Fa <, s'  nun d6riv6.do formule. (I) ISI. laquelle
-R represente B; -etsi'on lesiouhaite. on poursuif Iar6action du d6riv6
ainsi fomi6 de formule (1) pour obtenir un de ses 20,.. sels
pharraceutiquement acceptables. Revendkations pour lIEIat contractant: AT.
*     '      1. * ' ' l Un procede  d pr6paration d'un d6rive r6pondant a
la formula gen6rale (I) 25 RS *              X    ~~~~~R3
I ... j~~~~~~~~~~~- R... , ou un deoses sets pharmaceutiquement ac
blos.dans laquelie: ' 35     R'. R4 ot R r'e  renient chacun
ind6pendammnont un atome d'lidrogene, un radical alkyle renfermant ; 'do 1'
b 12 toesde-carbonpe, un radi calkoxy renfermantde 1&12fatomes do carbone,
un groupe aryo. 1*                                 y             I;t Un
tde i2 de ecarbnes, arybonhe un groupe grou -   ;-::. :.ninou'ngro'pe
'amino subst, un' group rnercapto.-uri.d'lcalalkylthio renfornant do 1 3 4
atomes do ' >'-  40carbons, alk  tl'sliaylo renformant de'1 a 4 atomes do
carbone, 'alkylsulfonyle renfermnant do 1 a 4 atomes 'do carbon. arylthlo,
'arylsulfinyl ou arylsulfonyle; at . . .  * '   R' represente A ou B  '; '
.                                   A 4 7 *hlere  rma
ton a <~~~d .aboe .rylh ,                                 et ...  - .
.   .       .           . .  45                                   .     .-
50~~~~~~~~~~ U  '- N-N .                 ~~~N-N H           ' . .   0 .X
represente un atome d'oxygene ou S(O)q; cjetant 6gal ' 0, I ou 2; et dans
laquelle: 60     lo groupe amino substitu6 est un groupe mono- ou
di-alkylamino dans lequel le radical alkyle peut Wtre *. idenitique
odiff6rent, renfermant de 1 h 6 atomes'de carbone, lorsqu'ils sont pris
souls ou ensemble; et '..Je radical alkyle est un radical phenyle ou
ph6nyle substitu6 renfermant un ou deux substituants tels que par exemple
un atome d'halogene, un radical alkyle renferrnant de 1 a 6 atomes de
carbone, bornes cornprises, alkoxy renfermant de 1 3 6 atomes de carbone,
bornecormprises, un groupe hydroxy, nitro, 65  amirionou arnino-substitu6,;
ce'proced6 comprenant les 6tapes suivantes: ..-.-          32   '   -
| 1!lilil 1ll~ll    11111 11 IN    EP O197487 BI on fait r6agir un d6riv de
formul. (Wl): *C  L  M  S* R5 R   l~~~~R COOH- *
~~~~~R4 avec un deriv6 de.formulo 0l1): 10                     -~~~~~~~- -
H2N-./   11                                         l N-N tJi.
H _  en presenc'e d'un agent do couplage pour obtenir un d6rive de formule
(1) dans laquelle  reprsnte A; ou on.traite-un'deive de formule (Il) -- R5 



20 *
HI~~~~~R COOH pour obtenir un d6rive de formule (IV): 30
--RI .~7 '  ' '  R 1 _ >
~~~~~~~~~~~~~IV ,R4 et on fait reagir le d6riv6 de formule (IV) avoc
l'azoture de sodium et le chlorure d'ammonium pour obtenir 3S un d6rivd de
fQrmule (I) dans laquelle R, represente 8; et, si on le souhaite, oh
poursuit'ia r6action du d6riv6 ainsi forme de formule (I) pour obtenir un
de ses sels-pharmaceutiquement' acceptabies.  .    . -2. Un proc6d6 selon
la revendication 1, dans lequel X represente un atome de soufre. 3.Un
procde'selon Ia revendication 1. dans lequal X repr6sente un atome d'oxgbe
40     4. Un proc6d6'seoln hi revendication 1, 2 ou 3 dans lequel R3
represente A tel quo defini dans la revendication 1. 5.. Un. proced6 selon
la revendication 1,'2 ou 3 daps lequel R3 repr6sente B tel quo defini dans
la revendication 1.' 6. Un proc6de selon la revendication 4, prise.en
conjonction avec la revendication 2. dans lequel on prepare r6pondant 3 la
formulo suivante:. Id d6ev6 5-m6thoxy-3(l-m6thyI6thoxy)-N-1H-tetrazoI-5-yl-
benzolblthiphene-2-carboxarnide..          .   . 7. Un procede selon la
revendication 6, danslequel le de6riv6 est un sel d'arginine. 8 Un'proced6
sWlon la revendlication 6, dans lequel le d6riv6 est le sel de sodium. 9.
Un proced6 selon-la revendication 4, prise en conjonction avec
la-revendication Zc dans lequel en ,5   pr6pare l'un des derives suivants:.
3-6thoxy-5-m6thoxy-N-iH-t6trazol-5-yl-binzofblthiophene-2-carboxamide;
7-m6thoxy--(1i
-th-y~rthoxy)-N-1H-t6trazol-5-y1-benzolblthiophene-2-carboxamide;
3-(1-m6thyl6thoxy).5-methyl-N-1H-titrazol-5-yl-benz6ib]thiophene-2.carboxam
ide;
6-chloro-3-11-mdthylthoxy)-N-lH-thtrazol-S-yl-benzolbjthiophine-2-carboxami
de; 55     3-m6thoxy-N.lH-tktrazol-5.yi-bonzofblthiophene-2-carboxamide;
5-chloro-3-(1-m6thyl6thoxy)-.NJ.H-tetrazol-5-yi-benzo[bithiophene-2-carboxa
mide; 3-1',1 Pdimrthylethoxy)-5-methoxy-N-1
H-t6trazol-5-yl-benzolblthiophene-2-arboxamide; 3-t(
-m6thylethoxy)-5-nitro-N.1 H-t6trazol-5-yI-benzolblthioph~ne-2-carboxamide;
3,-dirm6thoxy-N-1H-t6trazolI:5-yt-benzolblthlophene-2-sarboxamide; - 60
6-m6thoxy-3f-(l-methyl6thoxy)-N-lH-ti6itrazolJ5-yl-benzo[blthiophene-2-carb
oxamide; 3-(1
mithyl6thoxy)-N-11H-t6trazol-5-yl-benzolblthiophene-2-carboxamide;
5-m6thoxy-3-I(1-m6thyl6thyl)thiol-N-lH-t6trazol-5.yl-benzolbithioph&ne-2-ea
rboxamide; et
3-1(1-m6thyi6thyl)thiol-N-lH-t6trazol-5-yl.benzolblthiophene-2-carboxamide.
10. Un proc6d6 selon la revendication 5, prise en conjonction avec la
revendication 2, dans lequel on 65  pr6pare un des d6riv6s suivants: 33
EP 0187 487 B1 5.15-In6thoxy.3-tl-mdthyl6thoxy)-benzoIbIthian-2-yl-1
H-t6trazol; et I13-f1-methethoxy)benzolblthln-2-ylJ-1 H-t6trazol. 11. Un
proc6d6 sslon' a revendication 4, prise en conjonction avec la
revendication 3, dans lequel on pr6pare un des d6rivds suivants: 5
3-m6thoxy-Sph6nyl-N- H-t6trazoj-5.yl-2-benzofurane-carboxamide;
3-6thoxy-5ph6nyl-N.1H t6trazol-5-yl.2-benzofutane-carboxamide;
341.m6thylthoxy)5-ph6nyl-N,-1H-ttrazol-5-yl-2-benzofurane-carboxamide;
3.m6thoxV-7-ph6nyl-N-lH-t6trazol-5-yl-2-benzofurane-carboxamide;
3-6thoxy.7-phtnyl.N.IH-t6trazol-S-yl-2-benzofurane-carboxamide; o0
3.(1.m6tythoxy) .HphnylN-NH4t6trazol5-yi-2-bezmofurane-carboxamide;
3,Vdimm6hoxyxN.1ittrazol. 5*-2benzofurane-carboxamlde;
3,5.dim6thoxy.N.IH-titrazol-5-yl.2-benzofurans-carboxamide;
&m6thoxyV3ph6nyln6thoxy-N-IH-t6trazol-5-yt2-benzofurane.carboxamide;
3,7wdmnoVWIH.terazol5*yl2-be~nzfurane-carboxamide;:I 



*3..ony~amlno.I7eth6*No-lH..l-t.bnzonenzofurbae;     de; ' .3'-.h~oix
Coxbimtx tr tral5y2enzofurane-carboxamide; a *    .
dtbox44%.m6tbylethoxy).N.IH~tetrazol5-yli-2.benzofurane-carboxamidO -   20
7.methQ~y.3.(1.~thyl 6thoxy).N-iH t6trazol.5-yl.2-benzofurane-carboxamide;
20                         oicy.amlnot1Htzzy*u
2.bznzofuraneuarboxamide.xa..., .12 Un procd Woon I rrin onnction avec la
revendication 3. dans lequel on propare run' de6    sulvants:          -
543.amino.24bonzmranyl) 1H-tetrazole; 25
543,8-dilmetuxy.2.benzofuranyl).IH-t~trazole: *_,         '
;13.5.dim6hoxy.2.bonzofuranyl)H-tetrazole; 5-r3,7-dlm6thox&2-beinofurghyl
1H-tetrazole; et 5b-(c6tylamino-2-bnzofuranyl)-1H.t6trazole. 13. Une
proc~dW do pr6paration d'un9ecomposition pharmaceutique consistant 3
associer une quantit6 -  30 'eficace dun. d6riv prpar6oen accold avec rune
quelconque des revendications pr6c6dentes,.avec un support ou diluant
phairmacoutiquement acceptable. 14..Pour rutilisation dains uni pro6d6 -de
traktement des.allergies chez les mammiferes, une quantit6 efflIcace d'un
d6rhv6 pr6par6 en accord avec rune qu'elconque des revendications 1 A 12 ou
une-composition PsemaCuque pr6paree en accord avec la revendication 13. 35
so 45 .5. *~~~~~~~~t- ... **Y**;-.. _ . .,  .....* :.*~ ..i w*    


