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Description ‘_ o S

The present ihvention provides novel benzothiophene and benzofuran cbmpounds, novel methods for
synthesis thereof, selected novel intermediates, pharmaceutical compositions, and uses of the novel

o

‘ compounds particularly as antiallergic agents. Additionally, the ‘compounds prevent the release of

medisators 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.
Samuslsson, “Leukotrienes: Mediators of Immediate Hypersensitivity Reactions and Inflammation,”
Science, Vol. 220, p 568 {1983), P. J. Piper, “Leukotrienes,” Trends in Pharmacological Sciences, pp 75 & 77
(1983), and J. L, Romson, ‘et al; “Reduction of the Extent of lschemic Myocardial Injury by Neutrophil
Depletion in the Dog,” Cirgislation, 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
EP 01‘163‘4?@(1_@ the benzofurans of the present invention cannot be made by the processes disclosed in EP
01462 - D ..-'—":'f_ - R ‘ - - : i B ) ) . )

European Patent Publication Number 63,521 discloses benzothiophene derivatives. However, the novel
compounds of the present invention include differences, for example, having tetrazole and carboxamide
substituents, from the compounds in EP 069,521 not suggested by its disclosure. Additionally, US Patent
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, o :

The present invention is a compound of Formula {f),

wherein (1) R', R*, and R® are independently H, alkyl of from one to-twelve carbons, inclusive, alkoxy of
from one to twelve carbons, inclusive, aryl, nitro, or halogen; {2) R? is alkoxy of from one to twelve carbons
inclusive, aryimethoxy, amino, substituted. amino, mercapto, atkylthio of from one to four carbons,

“inclusive, alkylsulfinyl of from one to four carbons, inclusive, alkylsutfony! of from one to four carbons,

inclusive, arylthio, arylsulfinyl, or arylsulfonyl; and (3) R® is A or B (4} X-is oxygen or S(O)q wherein q is
zero, one, or two; and pharmaceutically acceptable salts thereof.

Further, the present invention includes a process for the preparation of a compound of Formula |
wherein R’, R*, R, R? and R?® are as defined above, which comprises treating a compound having the
sF:hnnula M, wherein R' and R? are as defined above to obtain the compound of Formula | as shown in

sme |, : R _ S

The process of Scheme Il which comprises truating the compound of Formula It or IIP° wherein R® 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 R* are hydrogen; with the compound of Formula Il,; in the presence of a coupling
agent to obtain the compound of Formula |,, wherein R, of Formula | is the moiety shown by A.

Suitable coupling reagents for the conversion of the compounds of the Formula Il or of the Formula N3

- are  1,1-carbonylbis(14-imidazole), " 1,3-dicyclo  hexylcarbodiimide, 1-ethoxycarbony!-2-ethoxy-1,2-

dihydroquinoline (EEDQ) and the like.- The N(R®), group in HP is subsequently treated to remove the
protecting group, if necessary, - . . . -

A compound of Formula lif is known or can readily be prepared from compounds known in the
litarature. For exampte, compounds of Forrhula 1ll wherein R? is an amino or a substituted amino may be
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 R? is an amino.
Substituted amino groups can be prepared from the amino compounds by standard methods. Compounds
of “Grinule Il wherein X is oxygen and R? is amino or substituted amino may be prepared by methods
shown in Scheme [V using conditions analogous to those known in the literature. Particularly, selected
compounds having X as oxygen in the Formula IIi%, lIl4, and 1% of Scheme IV are found in the literature, for
example, K. Gewand and H-—. Jansch, J. Prakt. Chem.; 315, 779 {1973), F. A. Trofimov, et al, Chemn. Het.
Comp., 11, 1129 {1975); and S. B. Mahajan and Y. S. Agasimundin, J. Ind. Cher~ Soc., 54, 965 (1977).
Scheme IV shows the use.of an acety! protecting group. Other known protecting groups may be used as
noted hereinafter. Substituents in the R' position of the compound Il {not described by Beck} may be
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. = For example, for compound ! where X is oxygen, R? is alkoxy or aryimethoxy, and R* is COOH or A;

sparation of precursors is shown in Scheme V. Suitable alkylation reagents for the conversion of I to I’

are alky! halides, alkyisulfonates, O-alkyl-N,N'-dialkylisoureas, and the like. Particularty, compounds of the

Formula IIi%, IN°, and Ill where X is oxygen are described by J. D. Brewer, et al, in Aust. J. Chem., 24, 1883

5  (1971), by E. C. Schroeder, et at, inJ. Org. Chem., 27, 586 (1962), and By K. v. Auwers, in Chem. Ber., 61, 408
(1928). : L _ )

Compounds of Formula lll wherein R? is a mercapto or alkyl or aryl mercapio 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. Likewise,

10 compounds of Formula Il wherein R? is alkylsulfinyl and arylsulfinyl or alkylsulfonyl and arylsulfonyl
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 Formuia Ill to obtain the compound of Formula

I wherein R? of Formula | is the moiety shown by B is one in which the compound of Formula Ill is treated

15 by methods analogous 1o those known in the art to give a compound of Formula IV, wherein R* and R? are

- as defined above, e.g., see T. Kamijo, et al, Chem. Pharm. Bull;, 32 (7) 12560—4 (1984), and see also for

compounds of Formula IV where"X is oxygen M. Pesson and . Joannic, British Patent Number 1,233.268,

issued May 26, 1971, R. Bryant, and D. L. Haslam, J. Chem. Soc:, 2361 {1965), and S. S. Sangapureand Y. S.

. Agasimundin, /nd, J. Chem,, 148, 6886 (1976), and the compound of Formiula IV is then treated in a manner

20 nalogous to that described by R. D. Buchanan, et al, in US Patent Number 3,452,039 cited as a reference
~erein before, See Scheme Il ) _ . : -

The antiallergy activity of the compounds having the Formula | of the present invention was
determined by the well-known Schultz-Dale procedure, that is described in N. Chand, et al, Agents and
Actions, 8, 171 {1978) or the Herxheimer in vivo antiallergy test described in H. Herxheimer, J. Physiol.

25 (London) Vol. 117,251 {1952)." : =

By virtue of this antiallergy activity the compounds of Formula | are useful in treating an allergic
hypersensitivity reaction (AHR) 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

10 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. - : , S R -

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 releasa of mediators {bioactive

15 compounds) such as bradykinin, slow reacting substance of anaphylaxis {SRS—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 | of the present

0 inventions. ‘ - ’ o :

Pharmaceutical compositions are prepared from compounds of Formula | and salts thereof described
;s ‘l':le present invention having inert pharmaceutical carriers. The compositions may be either solid or

~ liquid. o ' _ L :

A physician or verterinarian of ordinary skill readily determines a subject who is exhibiting AHR

- - Symptoms. Regardless of the route of administration selected, the compounds of the present invention are
formulated into pharmaceutically acceptable dosage forms by conventional methods known to the
pharmaceutical art. o ‘

"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

0 Of bougies; they may also bae. 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 effactive 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 o
prevent or arrest the progress of the condition. In so proceeding, the physician or veterinarian could
erbnp:oydralmively low dosages at first, subsequently increasing the dose until a3 maximum response is
obtained. . . i

o Initial dosages of the compounds of the invention having Formula 1 are ordinarily in the area of 10 mg
up to 2 g per day orally, preferabty 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},, Ca{OH),,

5  NH,OH, substituted ammonium salts, L-arginine, choline, N-methyl glucamine and the like.

— -
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The novel compounds of Formula 1 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 I’, : ' '

Certain compounds within the scope of Formula ] as defined above are preferred. Among the preferred
compounds of Formula | are those wherein R? is the substituent A, i.e., carboxamidotetrazole. Also among

- the preferred compounds are those wherein R* 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{bjthiophene-2-carboxamide, .-  {2) 3,5-dimethoxy-N-1H-tetrazol-5-yl-benzo[bjthiophene-2-
carboxamide, (3} 6-methoxy-3-(1-methylethoxy)-N-1H-tetrazol-5-yl-benzo[b)thiophene-2-carboxamide, (4)
3-(1-methylethoxy)-N-1H.-tetrazol-5-yl-benzothiophene-2-carboxamide, (5) 5-methoxy-3-[{1-methylethyl)-
thio]-N-1H-tetrazol-5-yl-benzo!{b]-thiophene-2-carboxamide, and (6) 6-methoxy-3-{phenylmethoxy)-N-14-
tetrazol-5-yl-2benzofurancarboxamide. '

Of the-above, the most preferred compounds are {1), (3}, and (5). ,

Alkyl of from one to four carbons; inclusive, is methyl, ethyl, propyl, butyl, or isomeric forms thereof.

Alkyl of from ofte to twelve carbons, inclusive is methyt, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl,
nonyl, and includes isomeric forms of the alkyl of from one to six carbons, inclusive. Alky! of from one to six
carbons, inclusive, are preferred. :

Alkoxy of from one to twelve carbons, inclusive, is methoxy, ethoxy, propoxy, butoxy, and includes
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- ar di-alkylamino whersin 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. -

_ Arylis phenyl or substituted phenyl having one or two substituents, such as halogen, alkyl of from one
to six carbons, inclusive, aikoxy of from one to six carbons, inclusive, hydroxy, nitro, amino or substituted
amino. : L

Generally, the compounds having the Formula |, wherein R' and R? are as defined above, and R?® is the
substituent A are prepared by treating the compound of Formula Il wherein R’ and R? are as defined by one
of two methods. : : ‘ .

The first method shown as Schemeg Il which is preferred treats the compound Itl with S-aminotetrazole
in the presence of a coupling agent and tristhylamine. About 20% excess of the 5-aminotetrazole, the
coupling agent, and the triethylamine compared to one.equivalent of the compound Ill is preferred.
Coupling agents may include 1,1'carbonylbis{(1H-imidazole) dicyclohexylcarbodiimide or 13-
diisopropyicarbodiimide. Solvents for the method may include one or more of tetrahydrofuran,
dimethytformamide 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 Schemae Il is accomplished by reacting the compound of
Formula lll, and 5-aminotetrazole in the presence of the coupling agent, all in equivalent amounts in a
solvent such as tetrahydrofuran; that is preferred, dioxane, dimethylformamide or dimethylsulfoxide.

Generaily, the coupling reaction shown in Scheme Il includes variations known to one of skiil in the art.

The above compound of Formula |, is separated and purified by conventional methods or may be used
in crude form. -

Under certain circumstances it is necessary to protect sither the N or O of intermediates in the above
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 exampie, (1)
"Protective Groups in Organic Chemistry,” J. F. W. McOmile, ed., (New York, 1973), pp 43ff, 95ff: (2) J. F. W.
McOmie, Advances in Organic Chemistry, Vol. 3, 191—281 (1963); {3) R. A. Borssonas, Advances in Organic
Chemistry, Vol. 3, 153—190 (1963); and {4) J. F. W. McOmie, Chem. & Ind., 603 {1979). _

Examples of suitable oxygen protecting groups are benzyl, t-butyldimethylisilyl, methyl, isopropy|,
sthyl, 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, trichioroethylcarbamate,
trichloroethoxycarbonyl or vinyloxycarbamate. .

. 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-
butyldimethylsilyl groups are used in this way; either is removable in the presence of the other, benzyl
beiro remcved by catalytic hydrogenolysis, and t-butyldimethyisilyl being removed by reaction with, for
example, tetra-n-butylammonium flucride. ' :

_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,
distillation, chromatography, and the like. B
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" Varistions in the above described processes may be the present invention including appropriate
intermediate steps to convert mercapto to —S0,-alkyl substituents, to convert a nitrile to carboxylic acid
substituent, or protection of O and N containing substituents by suitable groups as described above.

Thée saits of compounds of Formula ) described above are prepared by reacting the appropriate base
with a stoichometric equivalent of the acid thiophene or benzofuran compounds of Formula | 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 reprmntau:ye examples as follows.

 Example 1 (A)

A mixture of 4-methoxysalicylic acid (Aldrich) (178.1 g, 1.06 mmole) sodium bicarbonate (89 g, 1.06

. mole), and dimethyl sulfate {133.6 g, 1.06 mole) in acetone (2 l).is refluxed with stirring under nitrogen for

20 hours. The mixturs is cooled, filtered, and the acetone is removed under reduced pressure 10 yield an
oily residue. The residue is taken up.in ether (1.8 |} and toluene {0.50 I). The extracts are washed with
sodium.bicarbonate solution, water, dried over sodium sulfate, and concentrated to give a syrup {190.9 g).
Hecrystallizatlon from haxane ives 172 .7 g {89.5%) of analytscally pure solid, mp 49—50°C. -

. ; o " Example.1 (B) i

Benzonc acid, 4-methoxy-2{(dumethylam|no)meoxomethoxylmethyl ester

*  To a solution of methyl 4-methoxysalicylate (171.7 g, 0.94 mole) and 1,4-diazabicyclo [2.2.2] octane
{233.9 g, 2.02 mole) in sieve dried dimethylformamide (1 I} is added rapidly dimethylthiocarbamoyl chloride
{250 g, 2.02 mole) with stirring under mtrogen The resulting mixture is stirred at room temperature for 1.75
hours, then at 50° for 18 hours. The mixture is cooled; poured into ice water {~3 1) and extracted twice with
toluene (2 1, 1.5 1. The combined toluene extracts are washed suocesswely with dilute hydrochloric acid,
water, cold sodium bicarbonate solution, and water. The extract is dried over sodium sulfate. Removal of
the solvent under reduced pressure afforded crude product, whichis recrystalhzed twice from methanol to
give 192 6 g (76%) of analyucally pure product mp 126—7°c.

- ' Example 1 (Cl c
Benzoic acld 4-methoxy-2[(d|methylammo)carbonyl)thno]-methyl ester
" A solution of benzoic acid, 4-methoxy-2](dimethylaminolthioxomethoxylmethyl ester (188 g) in

-dipheny! ether (1140 g) is heated at 237—255°C under an atmosphere of nitrogen for 14 hours. After cooling

35

45

to room temperature the contents of the flask are poured into hexane (~2.5 1) and stirred for one-harf hour
at ~10°C. The crystalline precipitate formed is collected and recrvstalltzed from methanol to give 139.1g
(74%) of analytically pure product, mp. 74—5°C. _
: , , e —

Example 1 (D)
4-Methoxy-thlosahc'vclic acnd (Leon Katz et al, US Patent 2,767,173 {1956), CA51 P6704b (1957), cites mp
240° (prepared by diazotization of 4-methoxyanthranilic acid,-ete}- ——

A mixture of benzoic acid, 4-methoxy-2[(dimethylamino)carbonyl)thiolmethyl ester {122.8 g, 0.46
mole) sodium hydroxide {47.4 g, 1.15 mole), ms:hanol (940 mi), and water (470 mi) is refluxed with stirring
under nitrogen for 13 hours. Most of the rnethano! is removed at 50°C under water aspirator pressure. The -
solution is cooled, diluted with ice water 12 ~3 | voiume and carefully acidified with aqueous hydrochloric
acid, while the temperature is maintained below 15°C. The solid is collected, washed wnh water and dned
to give 83.2 g (98. 5%} of analyncally pure product. mp 237°C

Example 1(E}

B Methyl-dnmethoxythlosallcylate ILaon Katz, et al, J. Org. Chem. 18, 1380——1402 {1953) gives yleld 88% and

55

§0

general method for the esterification (acid + CH,OH + HCI {g)}+ester), but no other data.
A mixture of 4-mathoxythiosalicylic acid {83.15 g, 0.45 mole), methanol {2 1), and concentrated sulfuric
acid {92 ml) is refluxéd 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 extracted with

ether. The ethereal extracts are washed with cold sodium bicarbonate solution, water, and dried over
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°C.

Example 1 (F)
Benzo[b] thlophene-z-carboxyhc acid, 3-hydroxy-6-methoxy-, methyl ester
A mixture of methyl 4-methoxy'thlosallcylate (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, 0.39 mole) is

- _added dropwise over 15 minutes with stirring under nitrogen. Stirring is continued at room temperature for
. ten minutes, then the mixtura is heated on a steam bath for 30 minutes. The solution i1s 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 {~4 1} and

5
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carefully acidified with dilute hydrochloﬁc 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 meshylene chloride -methanol yields 75 g {81.8%) of analytically pure product, mp 124—5°C.

Example 1 (G)

‘-Benzo[b]thlophene-z-carboxyhc acid, 6-methoxy-3-(1-methylethoxy)-

(A) A mixture of benzo{blthiophene-2-carboxylic acid, 3-hydroxy-6-methoxy, methyl ester {23.8 g.0.1
mole) and N,N’ [O-triisopropyl, pseudourea (Erich Schmidt and Fritz Moosmdller, Ann. 597, 235—40 (1955))
{74.5 g, 0.4 mole) in acetonitrile (400 mi) is refluxed with stirring under nitrogen for 23 hours and then
cooled. The solid (N, N’-diisopropylureay 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 27.4 g (97.8%) of benzo[b]thiophene-2-carboxylic acid-6-methoxy-3(1-
methylethoxy), methyl ester, which is used directly in the next stage. .

(B)-A mixture of crude ester from: the previous stage {27.4 g), potassium hydroxide {11.8 g). and

. methanol (300 ml) is refluxed with stirring under nitrogen for 2,73 hours. Most of the methano! is then

removed undér reduced pressure at 45°. The residus 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
give 24.09 g of a solid, mp 159" {dec). Recrystallization from acetomtr:le gwes 22859 {85 8%) of analytically
pura pmduct, mp 159—160°C (dec) T

Example 1(H)
Benzo[blthlophene-z-carboxamlda, 6—methoxy-3-{1-methylethoxy)-N-‘lH-tetrazol-s-yl-

A mixture of benzo[b]thiophena-2-carboxylic acid-6-methoxy-3(1-methylethoxy) {10.41 g, 0.039 mole)
and 1,1’-carbonyldiimidazole (7.61 g, 0.047 mole) in acetonitrile (200 mi} 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 ramoved under water aspirator pressure at 40°. The residue is treated with cold water
(~700 ml) then acidified with acetic acid {14.5 g). The resultihg solid is separated by filtration, washed with
water, then with ether, and dried to give 12.1 g of a solid. Recrystallization from methano! gives 11.06 g
(84.9%) of analwcally pure product. mp 237—9°C (decl _ -

/ , Example 2A) .
Methyl S-methoxysalicylate
Treatment of 5—mathoxvsalicylic acid (Aldrlch) (1 51 6g, 0.9 mole) with sodium bicarboriats {75.74 9, 0.9
‘mole) and dimethyl sulfate (113.7 g, 0.9 mole) in acetone (1.5 1) by the method of Example 1(A), gives 149 g
(90.7%) of analytacally puro oil, bp 88%0.05 mm. - .

] Exahpl& 2(3)

.Benzoic acsd 5-mathoxy-2-ld|methylam:no)thuoxomethoxy}-methyl ester

Treatment of methyl-5-methoxysalicylate {149 g, 0.82 mole) and 1,4-diazabicyclo[2.2.2) octane (257.3 g.
2.22 mole) in dimethylformamide (1 1) with dimethylthiocarbamoyl chloride {275 g, 2.22 mole) by the
method of Example 1(B) gave the product. Two recrystallrzatnons from methanol gives 157.9 g (71.7%) of
analvtically pure product, mp 102—3°C.

Example 2(C)
Benzoic acld 5-methoxy-2[(dimethylam|no)carbonyl)thlo} methyl ester
Treatment of benzoic acid, S5-methoxy-2[{dimethylamino)thioxomethoxy]-methy! ester (150 g) in
dipheny! ether {1416 g) by the method of Example 1{C) gave the product. Recrystallization from methylene

_chloride-haxnne gives 92.9 g (61.9%]) of analytlcally pure product, mp 70—2°C,

Example 2(D)
5—Methoxythiosalicylic acid {F. Sauter and P. Stitz, Monatsh. Chemie, 98, 1962 {1967), mp 300—1°C
(170—3); O. Francis Bennet et al, Organic Preparation and Procedures Int. 6(6)287—293 (1974), mp
175—6°C. Prepared by different methcds.)
Treatment of benzoic acid, 5-methoxy-2-[(d|methylarmno)carbonyt)th:o)]methyl ester (90.7 g, 0.34
mole) with sodium hydroxide {35 g}, methanol (700 mi), and water {350 ml) by the method of Example 1({D)
give. 3C.8 g (97.6%) of pure product, mp 170—2°C..

Ekample‘Z(E)
Benzo[b]thiophene-2-carboxylic acid, 3-hydroxy-5-methoxy- methyi ester
{A} A mixture of methyl-5-methoxythiosalicylate {O. Francis Bennet et al, Organic Preparations and

'Procedures Int. 6(6}, 287—293 {1974) cites b.p. 105—6/0.3 mm} {51.12 g, 0.26.mole) and potassium-t-

butoxide (29.7 g, 0.27 mole) in dimethyl sulfoxide (250 mi) is held at 10—30° while methy! chloroacetate
(28 g, 0.26 mole) is added dropwise with stirring under nitrogen. After the introduction is terminated,
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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 (~1.7 1) and extracted with ether {21,
1 1). The combined extracts are washed with water and dried over sodium sulfate. The solvent is removed -
under reduced pressure 10 give 67.5 g of a semisolid residue, which is recrystallized twice from methanol to
give 9.4 g {15.3%) of the product, mp 133—4°C. The filtrate is concentrated to give 41.3 g (in two crops) of
Methyl 2-{carbomethoxymethylthio)-5-methoxybenzoate, mp 55—7°C, 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 m! methanol) is
added rapidty diester {41 g, 0.16 mole) {from the previous stage) with stirring. Stirring is continued at room
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 {~4 1) and filtered through super cell Hyflo
and Darco G-80 mat. The solution obtained is ¢ooled, and carefully acidified with dilute hydrochloric acid.
Filtration of the resulting solid {27.3 g) and recrystallization from methylene chioride-methanol gives 26.8 g
{74%) of analytically pure product, mp 133—134°C, making the combined vield 59%.

' i - - . Example 2(F) _
Benzo{bjthiophene-2-carboxylic acid, 5-methoxy-3-( 1-methylethoxy)- :

(A} To 8 mixture of benzo[bjthiophene-2-carboxylic: acid-3-hydroxy-5-methoxy, methyl ester (10 g,
0.042 mole) and 2-bromopropane (11.3 g, 0.091 mole) in dimethy! sulfoxide (150 m!) is added potassium-t-
butoxide (5.4 g, 0.048 mole). The mixture is then heated at 100° with stirring under nitrogeh for seven hours
and left standing overnight. 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, benzolb]thiophene-2-carboxylic acid-5-methoxy-3-
(1-methylethoxy)-methy! ester, which Is used directly in the next stage. ‘ '

(B) Mixture of crude ester (10.36 g) from the previous stage, potassium hydroxide (3.8 g) and methanol
{100 mi) is treated according to the procedure of Example 1(GB). There is obtained 7.24 g {(65%) of the
product, mp 133—4°, which is recrystallized from acetonitrile to give 6.0 g (53.8%) of analytically pure

_product; mp 133—4°C.

Example 2{G) . ‘ :
{A) Benzo{bjthiophene-2-carboxamide, 5-methoxy-3-(1-methylethoxy)-N-1H-tetrazol-5-yl-, comp. with 1H-
imidazole {1:1)

A mixture of benzo[blthiophene-2-carboxylic acid, 5-methoxy-3-(1-methylethoxy) {5.35 g, 0.02 mole)
and 1,1"-carbonyidiimidazole (3.26 g, 0.02 mole) in tetrahydrofuran {200 ml) is stirred under nitrogen for
two hours. To this solution 5-aminotetrazole (1.71 g, 0.02 mole) is added and the resulting mixture is stirred
st room wmpersture for 17 hours, then is refluxed for two hours. The mixture is filtered and the filtrate is
concentrated under reduced pressure to give a solid, which is washed with ether. Recrystallization from
methanol gives 2.2 g (27.4%) of analytically pure product, mp 187—9°C. o
{8) Benzo{bjthiophene-2-carboxamide, 5-methoxy-3-{1-methylethoxy)-N-1H-tetrazol-5-y}-

A mixture of benzo|bjthiopRene-2-carboxylic acid, 5-methoxy-3{1-r:ethylethoxy), (10.41 g, 0.039 mole),
1,1'-carbonyidiimidazole' {7.641 g, 0.047 mole) 5-aminotetrazole (3.99 g, 0.047 mole) and triethylamine
(4.75 g, 0.047 mole) in acetonitrile (300 ml) is treated according to the procedure in Example 1(H). There is
obtained 11.65 g of the product, mp 214—6°C {dec). Recrystallization from methano) gives 9.25 g (71%) of
anslytically pure product, mp 214—6°C {dec). . : ,

(C) Benzo|blthiophene-2-carboxamide, 5-methoxy-3-(1-methylethoxy)-N-1H-tetrazo!-5-yl-sodium salt

To a stirred suspension of benzolblthiophene-2-carboxamide, 5-methoxy-3-(1-methylethoxy)-N-14-
tetrazol-5-yi (6.99 g, 0.021 mole) in methano! {6500 mi) 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 60°C. The residue is taken up in
methano! {~150 mi) and ethanol {350 mi) and the solvents are removed. This procedure is repeated twice
more, 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—210°C.

. Example 3{A)
Benzo[bjthiophene-2-carboxylic acid, 3,5-dimethoxymethyl ester

A mixture of benzolblthiophene-2-carboxylic acid, 3-hydroxy-5-methoxy-methyl ester (7.8 g, 0.033
mole), potassium carbonate (4.5 g, 0.033 mole), and dimethy! suifate (4.7 g, 0.037 mole) in acetone (300 mi)
is refluxed with stirring under nitrogen for 15.5 hours. The mixture is cooled, filtered, and acetone is
reMmuved 8t 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
7.8 g of a solid, mp 102—3°C. Recrystallization from methylene chloride-methanc! gives 7.47 g (92.5%) of

snalytically pure product, mp 102—3°C.

Example 3(B)

Benzofbjthiophene-2-carboxylic acid, 3,5-dimethoxy-

Treatment of benzo[b)thiophene-2-carboxylic acid, 3,5-dimethoxy methyl ester {(6.76 g, 0.027 mole)
Y

-
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with methanolic potassium hydroxide by the method of Example 1(G),Vgivés 5.55 g (87.3%} of analytically
pure product, mp 180°C (dec) (from methanol).

Exampie 3{C)
Benzo{b]thlophane-Z-cafboxamtde, 3,5-dimethoxy-N-1H-tetrazol-5-yl-

A mixture of benzolblthiophene-2-carboxylic - acid, 3,5-dimethoxy (4.58 g, 0.019 mole), 1,1’-
carbonyldiimldazole {3.17 g, 0.019 mole) 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 rnsthanoI-tetrahydrofuran-acetomtnle gives 2.8 g {47, 8%) of analytlcallv pure solid,
mp 213—5°C {dec). .

Example 4({A)
Benzo[blthiophené-2-carboxylic acid, 3-ethoxy-5-methoxy- :
" (A} A mixture of benzo|b]thiophene-2-carboxylic acid, 3-hvdroxv—5-methoxy, methyi ester {10 g, 0.042
mole) potassium carbonate (15.8 g, 0.042 mole), and diethyl sulfate {7.32 g, 0.047 mole} in acetone {500 ml)

. Is refluxed with stirring under nitrogen for 24 hours, The acetone is then evaporated. The residue is treated

with potassium carbonate (5.8 g}, diethyl sulfate (8 g), and dimethy! 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 carbonate solution, water, and dried over sodium sulfate. The
solvent is removed under vacuum to give 8.4 g of dark oil, namely, benzo[b]thuophena-z-carboxyllc acid-3-
ethoxy-5-methoxy methy} ester, which is used directly in the next stage. .

{B) Mixture of crude estér (8.4 g} from the previous stage, potassium hydroxide (5.4 g} and methanol
{150 ml) is treated according to the procedure of Example 1{GB). Recrystallization from acetonitrile gives
6.15 g (58%) of analytlcally pure product, mp 162—3°C (dac) '

' Example 4(B) :
Benzo[b]thiophene-2-carboxamide, 3-ethoxy-5-methoxy-N-1H-tétrazol-5-yi- -

A mixture of benzo[bjthiophene-2-carboxylic acid, 3-ethoxy-5-methoxy (5.34 g, 0.021 mole), 1,1’-
carbonylidiimidazole {4.12 g, 0.025 mole), 5-aminotetrazole {2.16 g, 0.025 mole), and triethylamine (2.57 g,
0.025 mois) in acetonitrile {200.m}) is treated according to the procedure in Example 1(H). There is obtained
6.7 g of the product, mp 225—7°C. Recrystallization from methanol gives 6. 55 g (96.9%) of analytncally pure

product, mp 225—7°C {dec).
Example 5{A)

Bumlb}thiophene-z-carboxyllc acid, 7-mathoxy-3-l1-methylethoxy)—

Treatment of benzo[blthiophene-2-carboxylic acid, 7-methoxy-methyl ester {James R. Beck, J. Org
Chem., 38 (23), 4086—7 (1973), cites mp 118—9°)'{14.05 g, 0.059 mole), 2-bromopropane (15.5 g, 0.130
moile) and potassium t-butoxide (7.28 g, 0.065 mole) in. dimethyl sulfoxide (180 ml) by the method of
Example 2(FA) gives 8.4 g of dark-oil, namely, benzo[b]thiophane-2-carboxyllc acid, 7-methoxv-3-{1-
methylsthoxy)methyl ester, which is used directly in the next stage. :

Mixture of crude ester (8.4 g) from the previous stage, potassium hydroxlde {5 g} and methano!
{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—3°C.

Examplo 5(B)
Bumlblthiophsno-!-carboxamido. 7-methoxy-3-(1-methylethoxy)-N- 1H-tatrazol -5-yl-
A mixture of benzo[bjthiophene-2-carboxylic acid, 7-methoxy-3-{1-methylethoxy) (2.96 g, 0.011 mole),
1.V’ -carbonyidiimidazole {1.8 g, 0.011 mole), and 5-aminotetrazole (0.94 g, 0.011 mole} in tetrahydrofuran
{200 mi) 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—230°C (dec).

Example 6{A}"
Methyl-5-methyisalicylate {Brederman, Pike, Ber. 6, 324 (1873), bp 236—7°)

Treatment of 5-methylsalicylic acid (Aldrich} {304.3 g, 2 moles) sodium bicarbonate (168 g, 2 moles) in
acetone (2 |) with dimethyl sulfate (252.26 g, 2 moles) by the method of Example 1(A) gives 296.2 g (89%) of
analytically pure cil, bp 105°/8 mm.

Example 6{B)
Benzoic acid, 5-methyl-2[{dimethylamino)thioxomethoxylmethyl ester

Treatment of methyl-5-methyisalicylate {250.7 g, 1.50 mole) and 1,4-diazabicyclo{2.2. 2loctane (374 g,
2.22 mcles} in dimethylformamide (1.2 |) 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
analytically pure product, mp 102—3°C.

Example 6(C)
Benzoic acid, 5-methyi-2-|(dimethylamino)carbonyl)thio]lmethy! ester
Treatment of benzoic acid-5-methyl- 2[{dnmethylammo}thnoxomethoxy}methyl ester (2634 g) in
diphenyl ether (2234 g} by the method of Example 1(C) gave a mixture, which is dissolved in hexane and
chromatographed on silica gel (789 g). Elution with hexane, first gives diphenyl sther, then elution with
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methylena chioride 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 (F. Knollpfeifer et al, Chem. Ber. 58, 1668 {1925) cites mp 155—7° (different
method) :

.Hydrolysis of benzoic acid-5-methyl-2[{dimethylamino}carbonyl)thio]methyl ester (170.2 g, 0.67 mole)
with sodium hydroxide (70.2 g, 1.7 moles), methanol {940 m!) and water (470 ml} by the method of Example
(D) gives 107.1 g (94.4%) of analytically pure product, mp 155—7°C,

v Example 6(E) ‘
Methyl-s-methylthiosalicyfate {Frederic G. Mann et al, J. Chem. Soc., 747 (1951) bp 85—7/0.5 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
(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 106.3 (92%) of analytically pure product, mp 56—8°C..

Example 6(F) |

-BenzoIblthiophene-2-ca"rboxyllc acid, 3-hydroxy-5-methyi-,-methy) ester '

Treatment of methyl 5-methylthiosalicylate (105.6 g, 0.58 mole)} in dimethylsulfoxide (600 mi) with

. potassium-t-butoxide (135 g, 1.2 mole) and methyl chloroacetate (62.9 g. 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—4°C. : S ' '

. " Example 6(G)

Benzo[b]thiophene-2-carboxylic acid, 5-methyl-3{1-methylethoxy)- .

{(A) Trestment of benzo[b]thiophene-z-carboxylic acid-3-hydroxy-5-methyl-, methy! ester {15 g, 0.067
mole} with O,N,N’-triisopropyl, pseudourea {50.3 g, 0.27 mole) in acetonitrile (250 m|) by the method of
Example 1 (GA) gave 17.51 g of dark oil, namely, benzo[b]thiophene-2-carboxylic acid-5-methyl-3{1-
methylethoxylmetfiyl éster, which is used directly in the next stage. '

(B) A mixture of crude ester (17.51 g} from the previous stage, potassium hydroxide (7.9 g), and
methanol (200 mi) is treat according to the procedure of Example 1 (GB) to give 15.15 g of the product,
mp 160—1°C (dec). . E ‘ ) ' _

tallization from acstonitrile gives 12.97 g (76.8%) of analytically pure product, mp 161—2°C
{dec). B ‘ ‘ :

) o ' -+ Example 6{H} '
Benzolbhhlopheno—?-carboxaﬁ'iide. 3-(1-methylethoxy)-5-methyl-N-1 H-tetrazol-5-yl-

A mixture of benzo[blthiophene-2-carboxylic acid-5-methyi-3(1-methylethoxy) (8.5 9. 0.034 mole), 1,1'-
carbonyldiimidazole {6.62 g, 0.041 mole), 5-aminotetrazole (3.47'g, 0.041 mote), and triethylamine (4.13 g,
0.041 mole) in acetonitrile (300 mi) is treated according to the procedure in Example 1(H). There is obtained
1032 g of the product, mp 247—9°C (dec). Recrystallization from methanol, gives 8.17 g {80.8%) of
analytically pure product, mp 247—9°C (dec). : T

WExample_ 7(A)
Benzol[bjthiophene-2-carboxyiic acid-8-chloro, 3-{1-methylethoxy)-

{A) Treatment of benzolblthiopheno-z-carboxy!ic acid, 6-chloro, methyl ester {James R. Beck, J. Org.
Chem., 38, 4086—7 (1973)) (24.3 g, 0.1 mole}, 2-bromopropane {26.32 g, 0.21 mole), and potassium t-
butoxide (12.91 g, 0.011 mole) in dimethy! sulfoxide {250 m!) by the method of Example 2(FA} gives 16.1 g
{56.5%) of benzo[b]thiophene-2-carboxylic acid, 6-chloro-3-{1-methylethoxy), methyl ester, mp 72—3°.

(B) A'mixture of the ester (16.5 @) from the previous stage, potassium hydroxide (6.5 g) and methano)
{160 ml) is treated according to the procedure of Example 1{GB). There is obtained 12.8 g of the product,
wh,ic,h is recrystallized from acetonitrila to give 9.46 g {34.9%) of analytically pure product, mp 185—6°C
(dec). : o

- : Example 7(B) -
Benzo(b)thiophene-2-carboxamide, 6-chloro-3( 1-methyiethoxy)-N:1H-tetrazol-5-yl

A mixture of benzo[bjthiophene-2-carboxylic acid-6-chloro-3-{1-methylethoxy) (8.05 g, 0.03 mole) 1,1'-
carbonyldiimidazole {5.79 g, 0.036 mole), S-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 ¢ of the product, mp 250—1°C (dec). Recrystallization from dimethylformamide-methanol gives 84 g
(84%} of analyticaily pure product, mp 249—251°C {(dec).

Example 8(A)
Benzo|bjthiophene-2-carboxylic acid, 3-( T-methylethoxy) : .
{A) Treatment of benzo[blthiophene-2-carboxylic acid, methyl ester (Friedlander, Ann, 357, 390 (1907))
(25 g, 0.12 mole), 2-bromopropane {32.5 g, 0.26 mole), and potassium-t-butoxide {15.5 g. 0.14 mole) in
dimethy! sulfoxide (200 ml) by the method of Exampie 2 {FA) gave 18.63 g of dark oil, namely

9
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beﬁzo[b}thaophene-?-carboxyllc acid-3-(1-methylethoxy), methyl ester.

(B} A mixture of the crude ester (18.63 g) from the previous stage, potassium hydroxide {8.5 g} and
methanol {180 mi) is treated according to the procedure of Example 1 (GB). There is obtained 13.9 g of the
product, which is recrvstelllzed from acetonitrile to give 10.36 g (36.5%) of analytucally pure product, mp

135—7°C.
Example 8(8)

Benzo[b]thnophene-z-carboxam|de, 3-[1-methylethoxy)-N-1H-tetrazol}-5-yi-1H-imidazole- {1:1} complex

A mixture of benzolb]th:ophene-z-carboxylic acid-3-(1-methylethoxy) (10.3 g, 0.044 mole) and 1,1’-
carbonyldiimidazole (7.1 g, 0.044 mole) in tetrahydrofuran (300 mi) is stirred at room temperature for 100
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 ovemight Filtration of the resulting solid (13.38 g) and recrystallization from methanol -

tetrahydrofuran gives 11 3 g t69 8%) of anelytncally pure product mp 171—3C.

A Exarnple 8(C)

Benzolb]thiophene-z-carboxamide. 3-methoxy- N-1H—tetrazol-5~yl- ‘ “_-

-A mixture of benzo[bhhiophene—z-carboxyhc acid, 3-methoxy (Auwers, Ann 393,372 (1912), cites mp
171, 173°C) (15 g, 0.072 mole}, 1;1’-carbonyidiimidazole (11.9 g, 0.072 mole), and S-aminotetrazole {6.12 g,
0.072 mole) in tetrahydrofuran {250 ml) is treated according to.the procedure in Example 2 {GA). There is
obtasined 19.1 g of the product. Recrystallization from dlmethylformemlde-methanoi gwes 6.8 g (33.8%) of

analytically pure product, mp 214°C (dec). S ——L,
: Example 8(D) .
Benzolb]thnophene-2-carboxyllc acid 3-{1,1-dimethylethoxy)

(A) Treatment of benzo|blthiophene-2-carboxylic acid-3-hydroxy, methyl ester {(10.4 g, 0.05 mole) with
N.N’-diisopropyl-O-tertbutyl, pseudourea {Erich Schmidt and Fritz Moosmuller, Ann., 597, 235—40 {1955))
{40 g, 0.02 mole) in acstonitrile (400 ml) by the method of. Example 1(G) {except the crude reaction mixture
containing unreacted ester is washed with dilute potassium carbonate solution) gave 5.57 g of dark oil,
namely, benmlb]thlophene-z-cerboxyllc acld-3(1 1-d|methylethoxy)-methyl ester which is used directly in

the next stage.

(B) A mixture of the crude eeter from tha prevuous stage, potess:um hydroxude {5.87 g) and methanol
{150 ml) is treated according to the procedure of Example -1(GB) to give 4.43 g of the product.
Reorystellizetion frorn ecetonitrile gives 2.35 g {18.8%) of analyucally pure product mp 129—131°C.

S Example 9(8)
Ben:olb]thiophene-?-carboxyllc acid, 5-ch!oro—3-l1-methyiethoxy)

5-chlorothiosalicylic acid is synthesized according to a method. descnbed by Leon Katz et al, in J. Org.
Chem,, 18, 1380 (1953), then esterified . with methar_uol—sulfunc acnd to methyl- 5-chloroth|osahcylate.

according to the procedure of-Example 1{E).

Reaction with methyl chioroacetate, potessnum-t-butoxlde in dlmethyl sulfoxide gave the desired

benzo{blthiophene-2-carboxylic acid-5-chloro-3-hydroxymethyl éster (Ned D. Heidel, J. Org. Chem. 32,
2678 (1967)), mp 154—5°C in 71.4% vyield, according to the procedure of Example 1(F).
- {A) Treatment of benzo[b]thiophene-2-carboxylic acid, S-chloro-3-hydroxy-methyl ester (24.27 g, 0.1

“mole) with O,N,N’-triisopropyl pseudourea (74.4 g, 0.4 mole) by-the method of Example 1{GA), gave on

recrystallization from methanol 25 g (88%) of a solid, mp 65—7°, namely, benzo[b]thmphene-z-carboxyhc

acid-; 5~chloro-3-{1-methylethoxy)- methyl ester. _

{B) A mixture of ester {23.25 g, 0.082 mole) from the previous stage, potassnum 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). Recrystellizetion from acetonitrile gives 17.5 g (78.9%) of analytlcally pure product, mp 193—5°C

(dec).
Example 9{C)

BenzolblthIophene-2-cerboxamide, 3-(1-methylethoxy}5-chloro-N-1H-tetrazol-5-yl-

A mixture of benzo[blthiophene-2-carboxylic acid—5—chloro—3~(1-methylethoxy}'(8 31 g 0.0 mole).

‘1 1’-carbonylidiimidazole {§.22 g, 0.038 mole), 5-aminotetrazole {3.26 g, 0.038 mole), and triethylamine (3.88

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—240°C {dec).

' Example 10(8)
Benzolb]thiophene—2-carboxyl|c acid, 5-methoxy-3-(1,3-dimethylethoxy)

Treatment of benzo[b]thiophene-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 reaction mixture containing unreacted ester is washed with dilute potassiumn carbonate solution}

gave .70 g of dark oil, namely, benzo[blth|ophene-2-carboxyhc

acid-5-methoxy-3-{1,1-

dimethylethoxy)methyl ester. Hydrolysis wsth methanolic potassium- hydroxrde, accordmg to the

10
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procedure of Example 1{GB) atter recrystallization from acstonitrile gives 3.7 g {35.6%) of analytically pure
product] mp 145--7°C {dec).
| _Example 10(C)

Benzo[b]thiophene-2-carboxamide, 3-(1,1-dimethylethoxy)-5-methoxy-N-1 H-te_trazol-s-yl-
To a mixture of benzo|bjthiophene-2-carboxylic acid-5-methoxy-3-(1,1-dimethylethoxy} (2.8 g, 0.01

mole}, S-aminotetrazole (0.85 g, 0.01 mole) in tetrahydrofuran {100 mi} is added a solution of 1,3-
diisopropy! carbodiimide (1.3 g, 0.01 mole) in tetrahydrofuran {10 ml), dropwise at 0° under a nitrogen
atmosphere. The solution is stirred at 0° for two hours, th‘gn at room temperature for 17 hours. The solvent
is removed under reduced pressure <30° and the residus is recrystallized from methanol to give 0.8 g of
analytically pure product, mp 246—8°C (dec). ' ’ :

Example 11(B)-

Benzo[b}thiopheno-z-carbbxylic acid, 5-nitro-3-(1-methylethoxy)-

15

28

40

4

88

65

(A) Treatment of benzo[blthiophene-2-carboxylic acid-3-hydroxy-5-nitro-methyl ester {Michael Leou
Thomilnet, US Patent 3,954,748 {1976)) (20.25 g, 0.08 mole) with O,N,N'-triisopropyl, pseudourea (59.6 g,
0.32'mole] in acetonltrilé (600 mi) by the method of Example 1(GA) on recrystallization from methylene
chioride-methanol gave 13.64 g (57.8%) of analytically pure benzo[blthiophene-2-carboxylic acid-5-nitro-3-
(1-methylethoxy), methyl ester, mp 175—7°C. . - - -

" {B) A mixture of the ester from the previous stage (12.57 g, 0.043 mole), potassium hydroxide (7.4 g),

and. methariol {180 ml) 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 g (91.5%) of
* analytically pure product, mp 228—230‘(: {dec). :

‘ - -~ Example 11{C)
Benzo[bjthiophene-2-carboxamide, 3-{1-methylethoxy)-5-nitro-N-1H-tetrazol-5-yl- :

A mixture of benzo]blthiophene-2-carboxylic acid-5-nitro-3-(1-methylethoxy) (10 g, 0.036 mole) 1,1'-
carbonyldiimidazole (7.2 g, 0.044 mole), 5-aminotetrazole {3.78 g, 0.044 mole), and triethylamine (4.49 g.
0.044 mole) in acstonitrile (500 ml) is treated according to the procedure in Example 1{H). There is ebtained
12.3 g of the product, mp 211—3° {(dec). Recrystallization from dimethylformamide-methanol gives
analytically pure product, mp 211—3°C {(dec). : ' '

S . _Example 12(A}) -
Bcnz'olb‘ft'hlophene-z-cal:bOxamide, 3-chloro-N-1H-tetrazol-5-yl- -

‘A solution of 5-aminotetrazole {8.51 g, 0.1 mole) and triethylamine {10.1 g, 0.1 mole) in acetonitrile (100
mi)-tetrahydrofuran (100 mi). Is added dropwise to a stirred solution of benzo{blthiophene-2-carbonyl
chioride, 3-chloro (W. B. Wright Jr., et al J. Heterocycl., Chem, 1971, 8(5), 711—14 (23.1 g, 0.1 mole) in
acetonitrile (100 mi)-tetrahydrofuran {100 mi) 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 on a steam bath, then cooled. The solid is isolated by filtration, washed thoroughly with
water, then with ether and dried to give 24 g of a product, mp:277°C (dec). Recrystallization from
dimethylformamide-methanol gives 21.84 g (79.3%) of analytically pure product, mp 275°C {(dec).

Examiple 13(A) .

. Bonzd[blthlophene-z-carboxamide, 5-methoxy-3-{1-methylethoxy)- '

A mixture of benzo[bithiophene-2-carboxylic acid, 5-methoxy-3-{1-methylethoxy){10 g, 0.037 mole}
and thionyl chioride (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 mi) and added to
a stirred mixture of concentrated ammonium hydroxide {250 mi) and methylene chloride (250 mi} at 5—7°C.
After 20 minutes at this temperature, the reaction mixture is stirred at room temperature for 75 minutes.
The arganic iayer 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 give83gofa
solid. Recrystallisation from methanol gives 6.38 g (64%) of analytically pure benzo|b]thiophene-2-
carboxamide, 5-methoxy-3-(1-miethylethoxy)-; mp 155—7°C. :

' ; Example 13(B)
Benzo[bjthiophene-2-carbonitrile, 5-methoxy-3-{1-methylethoxy)-

A mixture of benzo{blthiophene-2-carboxamide, 5-methoxy-3-{1-methylethoxy) (3.25 g,0.12 mole} and
1,1’-carbonyldiimidazole (3.96 g, 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
hours. Most of the volatiles are removed under reduced pressure and the residue obtained is dissolved in
ether and washed successively with dilute’hydrochloric 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 gel {110 g). Eluting with methylene chloride gives 3.01 g {(100%)
of a solid, mp B80—1°C. Recrystallization from hexane. gives 2.77 g (92%) of analytically pure
benzo[blthiophene-2-carbonitrile, 5-methoxy-3-(1-methylethoxy); mp 80—1°C. ‘ '
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Example 13(C)
1I-I-t:trazole, 5-]5;mb:th0);y-3-(1-methylethoxy)benzo[bhhaen-z-yll-
mixture o nzo|bjthiophene-2-carbonitrile, 5-methoxy-3-(1-methylethoxy)-. (6.2 0. mole
sodium azide (5.39 g,.O 080'mole) and ammonium chioride (4.5 g, 0.080 mole m,gmethv!fg;ma‘n!:?de (25(;

. i} is heated in a wax bath at 120—135°C for 24 hours. The reaction mixture is then cooled, filtered and

dimethylformamide is removed at 60°C under reduced pressure. The residue is treated with i

ce-water
mi), then acidified with acetic acid. The resulting solid is separated by filtration, washed w:th water gg-:
with ‘ether and dried to give 5.8 g of a solid, mp 190—2°C. Recrystallization from acetonitrile gives 4.8 g
(66.6%) of analvtlcallv pure. 1H-tetrazole, 5-{5-methoxy—3-{1-methylethoxylhenzo[b]thnen-2—yl] mp

191—3°C.
Example 14{A)}

: Benzo[b]thaophane-z-carboxamude, 3-(1-methylethoxy}-

15

20

25

35

€0

45

&5

60

" 65

S T
o

A mixture of benzo|bjthiophene-2-carboxylic. acid; 3-{1-methylethoxy)- (32.1 g, 0.13 moie),
polyphosphate esters {PPE) (337 g} [Yuichi Kanaoka, et al, Chem. Pharm. Bull. 13(9), 1065—1072 (1965}l and -
purified chloroform (130 ml} is cooled with dry ice-acetone bath and ammonia (-—100 ml) is bubbled in.
After stirring at <0° for five hours, then at room temperature for 23 hours, the. reaction mixture is refluxed
for seven hours, then-cooled and treated with 25% i aqueous sodium carbonate solution. The products are

.extracted with'chloroform. The organic layer is washed with water and bring and dried. Removal of the

chloroform under reduced pressure gives 19.7 g of a residue. Chromatography on basic alumina (427 q).
eluting with methylene chloride then chloroform, followed by recrystallization from methanol gives 7.3 g of
analy'tlcally pure product. namely. benzo[b]thlophena-z-carboxamrde. 3-(1-methylethoxy})-; mp 162—4“(:.

‘ Example 14(B) -
Benzolblthiophene, 2-carbomtnIe-3-(1-methylethoxy) :
. A mixture of benzolb]thiophene-2-carboxamide, 3-{1-methylethoxy) (5.95 g. 0.025 mole)1,1"-
carbonyldiimidazole (8.2 g, 0.051 mole) and allyl bromide (24.5 g, 0.2 mole} is treated acoordmg 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[blth:ophene-z-carbor_utnle. 3-(1-methylethoxy)-; as an oil, which is used directly in the next stage.

Example,ldl(Cl
1H-Tetrazole. 5-[3-{1-methylethoxy)benzo[blthien-2-yl] -

A mixture of benzo[b]thiophene, 2-carbomtﬂle-3-(1-methylethoxv) {5.26 g, 0.024 mole) from the
previous stage, sodium azide (2.14 g, 0.033 mole} and ammonium chloride {1.8' g, 0.033 mole) in
dimethylformamide {100 ml) is treated according to the prooedure in Example 13C. There is obtained 4.7 g
of a solid, mp 185—7°C. Recrystallization from methanol gives 4.2 g (66. 8%} of analytlcally pure, 1H-
tetrazole. 5-[3-(1-methylathoxy)benzo[b]th|en-2-yl]- mp 185—7°C.. _ -,

' o ﬁExample 15(A)

Benzo[bhhIopheno-z-carboxyhc acld% [{dimethylaminojthioxpmethoxy}-5-methoxy-, methy! 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 benzo[bl-thiophene-z-carboxyl|c acid, 3-hydroxy-5-methoxy-,
methy! ester {15.15 ¢, 0.064 mile) and potassnum carbonate {9.1.g, 0.066 mole) in acetonitrile {200 ml) at
room temperature. The reaction mixture is then refluxed for 18 hours, cooled, filtered and the solvent is
removed at 50°C on a rdtary evaporator under reduced pressure. The residue is dissolved in ether and the
solution is washed successively with water, cold 3% hydrochloru: 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[b]thsophene-z-carboxyluc acnd 3
I(dimethvlammo)th|oxomethoxy]~5-methoxy- methyl ester; mp 136—8°C

Example 15(B)

Benzolb]thiophene-z-carboxyllc acid, 3-[{{dimethylamino)carbonyl}thio)-5-methoxy-, methyl ester

A solution of benzo[b]thiophene—Z-carboxyllc acid, 3-[{dimethylamino}thioxomethoxy]-5-methoxy-,
methyl ester {14.49 g) in diphenyl ether (240 g) is heated in a wax bath at 230—~247°C under an atmosphere
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 chioride and chloroform. The
chloroform is removed under reduced pressure to give 12.48 g of a solid. Recrystallization from methanol
gives 995 g (69.1%) of analytically pure benzo[b]thuophene-z carboxylic acid, 3
H(dnmethylammo)carbonyl)thlo]-S-methoxy- methy! ester; mp 105—7°C.

_ Example 15{C)
3-mercapto 5-methoxybenzolb)thiophene-2-carboxylic acid
A mixture of benzo[blthiophene-2-carboxylic acid, 3-[{{dimethylamino)carbonyl)thio]-5-methoxy-,
methy! ester (9.35 g, 0.029 mole), sodium hydroxide (2.8 g), water (40 ml}, and methanol {40 ml} is refluxed
with stirring under nitrogen for six hours. Most of the methanol is then removed under reduced pressure at
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50°C. The residue is dissolved in water (250 mi) and decolorized with activated charcoal. After cooling the
solution is carefully acidified with dilute hydrachloric acid, while the temperature is maintained below 15°C
and extracted with ether. The extracts are washed with water and brine, dried and concentrated to give
6.0 g of a residue. Recrystallization from acetonitrile gives 3.4 g (49.3%) of 3-mercapto 5-
methoxybenzo[bjthiophene-2-carboxylic acid; mp 148—150°C (dec), which is used directly in the next
stage. \ ,
' : © . Example 15(D)

1-methylethyl 5—meth0xy-3-[(1-mthylethyl)thiglbenzo[blthiophene-z_-carboxyiate

. .~ Amixture of 3-mercapto-5-methobenzo[blthiophene-2-carboxylic acid (3.2 g, 0.013 mile) and N,N’,0-
triisopropyl, pseudourea (20.4 g, 0.1t mole) in acetonitrile {200 mi) is refluxed with stirring under nitrogen
for 20 hours. The solvent and volatiles are removed under vacuiim ‘and then under high vacuum. The

- residueis dissolved in methylene chloride and filtered on-a silica gel column (115 9) to give 3.37 g (78.4%)
- of 1-methylethyl,: 5-methoxy-3-[(1gmethy}pthylhhio]benqub] thiophene-2-carboxylate; as an oil, which is

Benzo[bjthicphene-3-carboxylic acid, 5-methoxy:3-[{T-methylethylithio}-* * -

L A mixture: of benzolbithiophene-2-carboxylic acid,” 5-methoxy-3-[{1-methylethyl)thio}-, methylethyl

et

ester (3.37.g, 0.01: mole), potassium hydroxide {3 g) and methapol (80 ml) is refluxed under nitrogen for
three hours.' Most of the methanol is removed under reduced pressure at 45°C. The residue is dissolved in
hot water (<500 ml) and|decolorized with activated charcoal, After cooling the basic-solution is carefully

acidified- with dilute’ hy rochloric. acid.- The crystailine precipitate is filtered, washed with water, then
dissolved in eéther and dried over sodium sulfate. The solvent is removed under reduced pressure to give
2.85 g (90.4%) of benzo[bjthiophene-2-carboxylic acid, 5-methoxy-3-[{1-methylethylithio)-, mp 151—2°C,
which is used directly in the next stage..... * - -0

R N ‘ ‘Example 15(F) - . = -~ o
Benzo[b]thiopheno’-z-carboxamidé. 5-methoxy-3-[(.1-methylethvl)thid-N-1H-tetra‘zol-s-yll :

A mixture of benzo[blthiophene-2-carboxylic acid, 5-methoxy-3-[{1-methylethyi)thio]) (2.5 g. 0.0085
mole) and j§1'-cq;bpnqui)m§gazole' (1.72 g, 0.011 mole) in.acetonitrile (150 mi} is refluxed-with stirring -
under nitrogonﬁ:ﬂ 00.minutes. A solution of 5-aminotetrazole (0.9 g, 0.011 molie) and triethylamine (1.07 g,
0.011 mole) in.acetonitrile (100 ml) is added dropwise. The mixture is heated at reflux for 17 hours, then
most of the acefonitrile is removed under water aspirator pressure at 40°C. The residue is treated with cold
water (500 ml), acidified with acetic acid (3.4 ml) and stirred. The resulting solid is separated by filtration,
washed with water, then with ether and dried to give 2.4 g of a solid. Recrystallization from methanol gives
1.7 9 (55%) of analytically pura benzo[b]thiophene-2-carboxamide, S-methoxy-3-{{1-methylethylithio-N-14-
tetrazol-5-yl)-; mp 236°C (dec). e S L AR

-
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Example 16
Examples 16(A—F) are prepared by the methods of Examples 15(A—F) and are found in Table 1.

TABLE 1
@E’f
' $” R
o R : Yield . MP Recrystallization
Example R R, % - C Solvent
" 16(A) CO,CH, | —OCNICH,), 483 . 160—1 | methylene
: 1 [s) _ “chloride-
' _ | _ methanol
“1gB) . | COLH, | —SCNICHy)y | 627 - 178—80 | methylsne
: ' ) . .0 ' : - chloride- --
. _ methanol
€ | com | —sh 689 185° | diethyl
_ ' - {dec) ether
160) | COCH— | —SCHICH,), 883 oil
(CH;); ) ) ’ - .
16(E) ' COH ~SCHICH); 70  —| 140—1 ‘Acetonnnle
16(F) " CNH~—"~ ~SCH(CH,), ﬁ" 1 255° é
" 0 - : : _ {dec) rmamrde-
. tetrazole. - T methanol
Example 16(‘5

Beﬂzo[blthiopﬁeh&2écer_ﬂoxamide; 3-[(1-methylethyl)thio]-N-1 H-tetrazol-5-yl-

o N Procedure A
S-Methoxy-z-(2-methoxy-2-oxoethoxy)benzoic acid, methyl ester
A mixture of 50.0 g {0.27 mole) of 2-hydroxy-5-methoxybenzoic acid, methyl ester, 88.0 g {0.64 mole} of
anhydrous potassium carbonate, and 25.4 ml {46.4 g, 0.30 mole) of methyl bromoacetate in 300 m! of N,N-

. dimethylformamide is stirred at room temperature for 24 hours. The reaction mixture is added to 1100 g of

ice/water, stirred for 1 hour, and the pr&apltated crude product is filtered and washed with water.
Recrystallization from_ agueous methanol yields 54.7 g (78% yield) of analytically pure 5-methoxy-2-(2-
methoxy-2-oxoethoxy) benzoic acid; methyl ester, mp 82—85°C,

. The following compounds .are prepared in. a manner ana!ogous to the above Procedure A using
correspondrng starting materials.

2-{2-methoxy-2-oxoethoxy}- 5-phenylbenzorc acid, methyl ester, mp 66—68.5°C.

2-(2-methoxy-2-oxoethoxy)-3-phenyibenzoic acid, methy! ester, mp <30°C.

- 4-methoxy-2-{2-methoxy-2-oxoethoxy)benzoic acid, methyl ester. mp 74—77°C. (See the J. D. Brewer,
et al, reference cited above.)

3-methoxy-2-{methoxy-2-oxoethoxylbenzoic acid, methyl ester, mp 73—74°C.

3-(2-methoxy-2-oxoethoxy)-2-naphthalenecarboxylic acid, methyl ester, mp 70—72°C.

Procedure B

2-Cyanomethoxy-3-methoxybenzoic acid, methyl ester ’

A mixture of 57.1 g {0.31 mole) of 2-hydroxy-3-methoxybenzoic acid, methy! ester 95.5 g (0.69 mole) of
anhydrous potassium carbonate, and 23.9 ml (28.5 g; 0.38 mole) of chloroacetonitrile in 260 mi of N,N-
dimethylformamide.is heated on the steam bath for three hours. The mixture is cooled, added to 1700 g of
ice/water, stirred for 1 hour, and the precipitated crude product is filtered and washed with water.
Recrystallization from aqueous methano! yields 52.5 g (77% vield) of the 2-cyanoethoxy-3-methoxybenzoic
acid, methy! ester, mp 77—78°C. {See US Patent Number 4,420,476 for mp of 74—75°C.)

The following compounds are prepared in a manner analogous to Procedure B above using
corresponding starting materials. —

2-Cyanomethoxy-5-methoxybenzoic acid, methyl ester, mp 58-—59.5°C.

14
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2-Cyanomethoxy-4-methoxybenzoic acid, methyl ester, mp 59—64°C.

Additionally, using a procedure disclosed by S. S. Sangapure and Y. S. Agasimundin, in /nd. J. Chem.,
14B, 6886 {1976) the following compounds were prepared.

2-cyanomethoxybenzoic acid ethyl ester, mp 54—56°C.

2-cysnomethoxybenzonitrite, mp 64—88°C. _

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. Prakt. Chem; 315, T79 (1973).
- : - Procedure C
3-Hydroxynaphtho(2,3-b]furan-2-carboxylic acid, methyl ester L

A solution of sodium methoxide is prepared by adding 5.6 g {(0.24 mole) of sodiumn 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-
maethoxy-2-oxoethoxy)-2-naphthalenecarboxylic acid, methyl ester is added, followed by an additional 130
ml of methanol. The mixture is stirred at reflux for 4.5 hours, cooled, and added to 1.0 kg of ice/water.
Acidification with gldcial acetic acid precipitates the crude furan product, which is filtered and washed with

~ water.-Recrystallization-from ethanol yields 26.9 g {65% yield) of analytically pure 3-hydroxynaphtho(2,3-

bifuran-2-carboxylic acid, methy) ester, mp 1586—180°C. - ;
The following :compounds are prepared in a manner analogous to Procedure C above using
corresponding starting materials, - . . .- o s ‘ :
3-hydroxy-6-phenylbenzofuran-2-carboxylic acid, methyl ether, mp 167—169°C.
-3-hydroxy-7-phenyi-2-benzofurancarboxylic acid, methyl ester, mp 158-—160°C.
3-hydroxy-5-methoxy-2-benzofurancarboxylic acid, methyl ester, mp 181—184°C.
3-hydroxy-?-methoxy—Z-benz_ofurancarboxylic acid, methyl ester, mp 113—115°C. >

Procedure D -

3-Hvdroxyos-mathoxy-2-beniofurancarb6xylic acid, methyl ester :

. A mixture of 10.4 g (0.093 mole) of potassium tert-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 (0.071 mole) of 4-methoxy-2-(2- -
methoxy-2-oxoethoxy) benzoic acid, methyl ester is added over 80 minutes. The mixture is stirred and
heated on the steam.bath for three hours, then cooled and added to 600 g of ice/water. The organic Jayer is
separated, washed with water (2 x 100 ml), and the aqueous washes are combined with the original -
aqueous layer. The combined agueous layers are washed with dichloromethane (2 x 250 mi), 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 methanol yields 8.5 g (54% vyield) of the 3-
hydroxy-8-methoxy-2-benzofurancarboxylic acid methy! ester product, mp 93—95°C. {mp of 80—85°C-is
reported in the J..D. Brewer, &t al reference citad-above). ' o '
The following compounds are prepared in 8 manner analogous to Procedure D above using
corresponding starting materials. . o o : .
3-hydroxy-5-methoxy-2-benzofurancarbonitrile, mp 166°C {dec). The melting point of this compound is
disclosed to be 184°C in the British Patent Number. 1,233,268 cited above. - :
3-hydroxy-6-methoxy-2-benzofurancarbonitrile, mp 160—161°C. . . .
3-hydroxy-7-methoxy-2-benzofurancarbonitrile, mp 181—182°C. A melting point of 176—178°C is
reported by K. Gewand and H; J. Jansch in J. Prakt. Chem., 315, 779 (1973) also cited above.
Additionally, the following compounds were prepared as.indicated. - o ot
3-amino-2-benzofurancarboxylic acid, ethy! ester, mp 76—78°C (prepared by the procedure of K.
Gewand and H—J. Jansch, J. Prakt. Chem., 315, 779 {(1973) and having a melting point consistent with that
reported by S. S. Sangapure and Y. S. Agasimundin, /nd. J. Chem., 148, 6886 (1976)). .
3-amino-2-benzofurancarbonitrile, mp 159—161.5°C (prepared by the procedure reported by S. S.
Sangapure and Y. S. Agasimundin cited above bt reporting a mp of 149°C.

- Procedure E
3-Methoxynaphtho|2,3-blfuran-2-carboxylic acid, methy! ester
A mixture of 25.0 g (0.10 mole) of 3-hydroxy-naphtho [2,3-blfuran-2-carbuxylic acid, methy) ester, 15.3
@ (0.11 mole) of anhydrous potassium carbonate, and 10.6 ml (14.1 g, 0.11 mole) of dimethyl sulfate in 500
il 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% vyield) of the analytically pure 3-methoxynaphtho[2,3-
blfuran-2-carboxylic acid, methyl ester, mp 121—124°C. ‘ )

Replacement of the dimethy| sulfate in the above procedure with diethyl sulfate yielded the ethoxy-
asters. :

The following additional alkoxy-esters are also prepared by this procedure from the corresponding
hydroxy-esters: o

3-methoxy-5-phenyl-2-benzofurancarboxylic acid, methyl ester,

3-ethoxy-5-phenyi-2-benzofurancarboxyiic acid, methyl ester,

3-msthoxy—?-phenyl-2-benzofurancarboxylic acid, methyl ester, and

15
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3-ethoxy-7-phenyl-2-benzofurencerboxyluc acid, methyl ester.

. These compounds are used as oils without extenswe punﬂcauon for conversion to the corresponding
_carboxylic acids.
Additional compounds as follows are prepared in the same manner as Procedure E using

§ corresponding appropriate starting materials.
3,5-dimethoxy-2-benzofurancarboxylic acid, methyl ester, mp 108—110°C; ~
3,6-dimethoxy-2-benzofurancarboxylic acid, methyi ester, mp 71—74°C {mp of 63—65°C was reported

for this compound by J. D. Brewer, et al, cited above}; and,
3.7-dimethoxv-2-benzofurancarboxyhc actd methyl ester,.mp 71—73°C.

10

. Procedure F )

5—Methoxy-3-(1-methylethoxyl-z-benzofurencarboxyllc acid, methyl ester
- A solution of 12.3 g (0.11.mole) of potassium tert-butoxide in 100 ml of drmethyl sulfoxide (under a
nitrogen atmosphere) is:cooled in a cold water bath and treated dropwise with a solution of 16.6 g {0.075
15 mole);of 3-hydroxy-5-methoxy-2-benzofuran carboxylic acid, methyl ester. The mixture is stirred for 45
- - minutes after completion of the addition, and 7.0 ml (9.2 g; 0.075 mole) of 2-brornopropane is added in one
portion,: After stirring for 24 hours at room temperature, the reaction mixture is added to 1.5 kg of ice/water
..and stirred an additional hour. The precipitated product is filtered and washed with water. The crude yield
.- 18 9.0 g {48% yield). A sample recrystallized from aqueous methanol vields analvtncally pure 5-methoxv-3-

- 20 (1-methylethoxy}-z-benzofurencerboxyllc acid methyl ester, mp 66—68°C.

- Replacement of the 2-bromopropane in the above procedure with:other alkylatmg agents’ lsuch as
dimethyl sulfate) permits preparation of the corresponding alkoxy-esters.
The following additional - alkoxy-esters are"also - prepared by this- prooedure from the appropnate
hydroxy-esters:, .

25 3-(1-methylethoxy)-5-phenyl-2-benzofuran-carboxyl|c acid, methyl ester,
3-(1-methylethoxy)-7-phenyl-2-benzofuran-carboxylic acid, methyl ester,
7-miethoxy-3-{nonyloxy)-2-benzofurancarboxylic acid, methyl ester, and
G-methoxy-s-(1-methylethoxy}-z-benzofuraneerboxyhc acid, methyl! ester. :

Thm compounds are used . as oils - without- extensive punf' cation from - oonversaon to the

20 corresponding carboxylic acids. :

Additionally, the following compounds are prepared accordmg to the procedure F abovs using

appropriate corresponding starting materials. :
7-methoxy-3-(1-methylethoxyl-z-benzofuran-carboxyllc aCId methyl ester m.p. 53—55°C;
3,5-dimethoxy-2-benzofuran carbonitrile, mp 118—120°C;

35 . 3,6-dimethoxy-2-benzofuran carbonitrile, mp 139—140°C;

3 7-di’methoxy-2-benzofuran cerbomtrrle. mp 106—-109"0.

- Prooedure G . _
. 5-Methoxy-3-(phenylmethoxy)~2—benzofurencerboxyhc 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 mi 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 avaporated (vacuum). The residue is treated with 250 ml of diethyl ether, and the-
48 mixture is agairtfiltered and evaporated. The crude oil residue is chromatographed over silica gel using
dichioromethane/hexane (2:1} elution to obtain 7.2 g (64% vield) of the purified 5-méthoxy-3-
{(phenylmethoxy)2-benzofurancarboxylic acid, methyl ester as an oil. The ester is saponified without
additional purification.
Also prepared by the abova procedure is B-methoxv-S-{phenylmethoxy) 2-benzofurancarboxyhc acid,
0 methyl ester, mp B1—84°C.

‘ Procedure H:
3-(Acetylamlno) 2-benzofurancarbonitrile
A solution of 3.88 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
53 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 gi(57% yneld) of 3-{acetylamino)-
';’-st;en:gg:::ancarbommle A sample recrystalllzed a second time as above is analytlcally pure. mp
Additionalily, the foliowing compound is prepared according to Procedure H usmg appropriate,
-~ 60 corresponding starting material.
- 3-{acetyiamino)-2-benzofurancarboxylic acid, ethyl ester, mp 164—167“0 {S. B. Mahajan and Y. S.
Agasimundin cited above reported a melting point of 166°C for this compounds}.
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Procedure | -

3 S-Damathoxy -2-benzofurancarboxylic acid
A mixture of 10.6 g {0.045 mole) of 3 5-d|methoxy-2-benzofurancarboxyhc acid, methyl ester in 80 ml of
methanol is treated with 75 mi of 1.0 N aqueous sodium hydroxide solution. The new mixture is stirred at
reflux for 45 minutes, cooled, and added to 750 g 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 g (88% crude yield) of 3,5-dimethoxy-
2-benzofurancarboxylic acid. A sample recrystallized from ethyl acetate is analytically pure, mp 168°C-dec.
Additionally, the following compounds are prepared according to Procedure | using appropriate
corresponding starting materials.
3-methoxy-5-phenyl-2-benzofurancarboxylic acid, mp 190—191"C
3-ethoxy-5-phenyi-2-benzofurancarboxyli¢ acid, mp 168--170°C;
3-(1-methylethoxy)-5-phenyl-2-benzofurancarboxylic acid, mp 170—170.5°C;
3-methoxy-7-phenyi-2-benzofurancarboxylic acid, mp 175—178°C;
3-ethoxy-7-phenyl-2-benzofurancarboxylic acid, mp 165—166°C;
3-{1-methylethoxy)-7-phenyl-2-benzofurancarboxylic acid, mp 180—182°C;
3-{1-methylethoxy)-5-methoxy-2-benzofurancarboxylic acid, mp 136—138°C;
S-methoxya-phenylmethoxy-z-benzofurancarboxyhc acid, mp 173°C-dec;
3,6-dimethoxy-2-benzofurancarboxylic acid, mp 145°C-dec.;
3-(1-methylethoxy)-8-methoxy-2-benzofurancarboxylic acid, mp 120°C-dec.
3,7-dimethoxy-2-benzofurancarboxylic acid, mp 189—190°C;. :
3-(methylethoxy)-7-methoxy-2-benzofurancarboxylic acid, mp 128—129°C '
3-acetylamino-2-benzofurancarboxylic acid, mp 208°C-dec. (F. A. Trofimov, et al, cited above reported a
mp of 210°C-dec. for this compound);
3-methoxynaphtho{2,3-b]furan-2-carboxylic acid, mp 220°C-dec;
6-methoxy-3-phenylmethoxy-2-benzofurancarboxylic acid, mp 140°C-dec.

Procedure J

7—Methoxy-3-inonyloxy)-2-benzofurancarboxyhc acid

A mixture of 1.34 g {0.012 mole) of potassium tan-butox:de 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 st:rrmg at room temperature for three hours, the mixture is
added to 400 g of iceAwater. The new mixture is extracted with dichloromethane {3 x 250 ml), and the
aqueous layer is cooled in ice and acidified with 4.0 A hydrochloric acid. The semisolid precipitate that
forms is removed by extracting with dichloromethane {3 x 150 mi). The combined extracts are back-
waghed with water (2 x 200 ml), dried (anhydrous sodium sulfate), and evaporated (vacuumj) to yield 7-
methoxy-3-{nonyloxy}-2-benzofurancarboxylic acid (0.7 g; 32% yield) as an oil. The crude oil is corwerted
to the corresponding 2-benzofurancarbamoyltetrazole wuthout furthsr purification.

Procadure K

3-Methoxy-5-phenyl-N-1 H—tetrazol-s-yl-z-benzofurancarboxamlde

A mixture .of 0.90 g (0.0034 mole} of 3-methoxy-5-phenyl-2-benzofurancarboxylic acid and 0.55 g
{0.0034 mole) of 1,1-carbonyibis{1H-imidazole) in 256 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
at refiux for an additional 16 hours. Cooling to room temperature results in precipitation of 3-methoxy-5-
phenyl-N-1/-tetrazol-5-yl-2-benzofuran-carboxamice. The precipitate is filtered and recrystallized from
methanol to yield 0.90 g (80% yield) of analytically pure tetrazole, mp 260—262°C.

in an analogous manner as found above in Procedure K, the following compounds are prepared using
appropriate corresponding starting matarials.

3-ethoxy-5-phenyl-N-1H-tetrazol-6-yl-2-benzofurancarboxamide, mp 263—266°C:

3-{1-methylethoxy)-5-phenyl-N-1H-tetrazol-5-yl-2-benzofurancarboxamide, mp 253—254°C;

3-methoxy-7-phenyl-N- 1H-tetrazol-5-yl-2—benzofurancarboxamlde (1:1. complex with imidazole), mp
214—215°C;
- 3-ethoxy-7-phenyl-N-1H-tetrazol-5-yi-2-benzofurancarboxamide (1:1 complex w:th imidazole), mp
214—-216°C;

3-(1-methy|ethoxy)—7-phenyl-N 1H-tatrazol»&vl-z-banzofurancarboxamlde (1:1 comptex with

" imidazole}, mp 224—227°C.

Procedure L

3,6-Dimethoxy-N-1H-tetrazol-5-yl-2-benzofurancarboxamide
A mixture of 5.0 g (0.023 mole) of 3 6—dtmethoxy-2-benzofurancarboxy||c acid and 8 0 g (06.049 mole} of
1,1-carbony!bis(1H-imidazote) 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 & hydrochloric acid to precipitate the tetrazole product.
The precipitate is filtered, washed with 50% aqueous ethanol, and recrystallized from aqueous N,N-
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dimethylformamide to yield 2.8 g lﬁ%.vield) of the analytically pure 3,6-dimethoxy-N-1H-tetrazol-5-yi-2-

benzofurancarboxamide, mp 238°C-dec.
In an analogous manrier as found above in Procedure L the following compounds are prepared using

appropriate corresponding starting materials. .
3,5-dimethoxy-N-1H-tetrazol-5-y!-2-benzofurancarboxamide, mp 243°C-dec.;
3,6-dimsthoxy-N-1H-tetrazol-5-yl-2-benzofurancarboxamide, mp 238°C-dec.;
3,7-dimethoxy-N-1/-tetrazol-5-yl-2-benzofurancarboxamide, mp 235—238°C;
3-nonyloxy-7-methoxy-N-1H-tetrazol-5-yl-2-benzofurancarboxamide, mp 207--209°C;
3-acetylamino-N-1/-tetrazol-5-yl-2-benzofurancarboxamide, mp 275°C-dec.;
3-methoxy-N-{1H-tetrazol-5-yl)naphthoi2,3-blfuran-2-carboxamide, mp 250°C-dec.

' Procedure M ) .
5-Methoxy-3-{1-methylethoxy)-N-1H-tetrazol-5-yl-2-benzofurancarboxamide _

A mixture of 5.7 g (0.023 mole) of 5-methoxy-3-(1-methylethoxy)-2-benzofurancarboxylic acid and 4.2 g
(0.026 mole) of 1,1-carbonylbis(1H-imidazole) in 140 mi of acetonitrile is stirred at reflux for one hour. The
mixture is cooled, treated with 2.3 g (0.027 mole) of anhydrous 5-aminotetrazole plus 7.7 ml (5.6 g; 0.055
mole) of triethylamine, and heated at reflux for an additional five hours.-The cooled 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%

-yield} of the analytically pure.5-methoxy-3-tetrazol-5-yl-2-benzofurancarboxarnide, mp 241—245°C.

In an analogous manner as described above in Procedure M the folowing compounds are prepared

using appropriate corresponding starting materials. - o - ' T
5-methoxy-3»phenyl'methoxy-N-‘lH-tetrazol-B-yl-2-banzofurancafboxamide, mp 205°C-dec;
6-methoxy-3-phenylmethoxy-N-1H-tetrazol-5-yl-2-benzofurancarboxamide, 21 0°C-dec;
B-methoxy-S-(1-methylethoxy)-N:1H—tettazol-S-yl-Z-benzofurancarboxamide, mp 231°C-dec;
7-methoxy-3-(1-methylethoxy)-N-1H-tetrazol-s-yl-z-benzofuranca_ljboxamide, mp 188—190°C.

- Procedure N
3-Amino-N-14-tetrazol-5-yl-2-benzofurancarboxamide )

A mixture of 5.3 g (0.019 mole) of 3-(acetylamino)gN-1H—tetrazol-s-yl-z-benzofurancarboxarnide in 50

mi of ethanol plus 50 m! of concentrated (12.0 M) hydrochloric acid is stirred at reflux for two hours. The

reaction mixture s 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 24 g {53% vyield) of the ‘analytically’ pure 3-amino-N-1H-tetrazol-5-yl-2-

-benzofurancarboxamide, mp 275°C-dec.

materials the followiong compound is prepared.
5-(3-amino-2-benzofuranyi)-1H-tetrazole, mp 185°C-dec.

In an analogous manner as described above in Procedure N using appropriate corresponding starting

Procedure O

5-{3,6-Dimethoxy-2-benzofuranyl}-1H-tetrazole

A mixture of 3.8 g (0.019 mole) of 3.6-dimethoxy-2-benzofurancarbonitrile, 3.4 g {0.052 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
400 g of ice/water, and acidified with glacial acetic acid to precipitate 5-(3,6-dimethoxy-2-benzofuranyl)-14+-
tetrazole. The precipitate is filtered, washed with water, and recrystallized from ethyl acetate to yield 2.0 g
(43% yield) of the analytically pure tetrazole product, mp 182—184°C, _

In an analogous manner as described above in Procedure O using appropriate corresponding starting
materials the following compouids are prepared. !

5-(3,5-dimethoxy-2-benzofuranyl)-14-tetrazole, mp 216°C-dec.;

5-{3,7-dimethoxy-2-benzofurany!)-14-tetrazole, mp 203—205°C;

5-{3-acetylamino-2-benzofuranyl)-1H-tetrazole, mp 237°C-dec.
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Ciaims for the Contracting States: BE CH DE FR GB IT LI LU ML SE

1. A compound having the following genaral formula {1}
RS

- e ‘ . ¢ H‘ ' l
X A3
_ R*
or a pharmaceutically acceptable salt thereof, wherein: ‘
R', R*, and R* are each, independently, H, an alkyl having from one to twelve carbon atoms, an alkooxy
having from one to twelve carbon atoms, an aryl, a nitro group, - :

. R? is an: alkoxy having from one to twelve carbon atoms, an arylmethoxy, an amino group, a
substituted. amino group, 8 mercapto group, an alkyithio_having from one to four carbon atoms, an
alkylsulphinyl having from one to four carbon atoms, an alkylsulphonyl having from one to four carbon
ato_mi, an arylthio, an arylsulphinyl, or an arylsulphonyl; and .. -

RPisAorB’ ' - ' :

..X.is.oxygen or S{O)q wherein q is zero, one or two and wherein substituted amino is mono- or di-

“;l-ﬁvl'émino wherein the alkyl may be the same or different from one to six carbons when taken alone or

together, and - . B AT S

aryt is phenyl or substituted phenyl having one or two 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. - . T L e ;

2. A compound according to Claim 1, wherein X is sulphur. o : ~

3. A compound according to Claim. 1, wherein X is oxygen... - T

4. A compound according to Claim 1, 2 or 3, wherein R? is A as defined in Claim 1.

o 9 A compound according to Claim 1, 2 or 3, wherein R? is B as defined in Claim 1.

6. A compound according to Claim 4, when appendant to Claim 2, wherein the compound is: 5-
methoxy-3-(1-methytethoxy)-N-1H-tetrazol-5-yl-benzo[blthiophene-2-carboxamide. ‘

7. A compiound according to Claim 6, wherein the compound is the arginine salt.

_ 8. A compound according to Claim 6, wherein the compound is the sodium salt. ,

8. A compound according to Clairn 4 when eppendant to Claim 2 having one of the following names:

" 3-ethoxy-5-methoxy-N-1/-tetrazol-5-yl-2-benzo{bjthiophene-2-carboxamide: :
7-methoxy-3-(1-methylethoxy)-N-14-tetrazol-5-yl-2-benzo[bjthiophene-2-carbcxamide;
3-(1-methy!athoxy_)-S_-mQ;hyl-N1]1;l¢tetrazoI_-S-yFZZbehzd[b]thiOphene-z-carboxamide:
6-chloro-3-( 1-methylethoxy)-N-1#-tetrazol-5-yl-2-benzo[blthiophene-2-carboxamide:;
3-methoxy-N-1H-tetrazol-5-yl-2-benzo[bjthiophene-2-carboxamide; )
5-chloro-3-{1-methylethoxy)-N-1#-tetrazole-5-yl-benzo[bjthiophene-2-carboxamide:
3-(1,1-dimethylethoxy)-5-methoxy-N-1H-tetrazol-5-y}-2-benzo[bjthiophene-2-carboxamide;

' 3-(1-methylethoxy}-5-nitro-N-1H-tetrazol-5-yi-2-benzo[blthiophene-2-carboxamide;
3,5-dimethoxy-N-1H-tetrazol-5-yl-2-benzolb]thiophene-2-carboxamide;
6-methoxy-3-(1-methylethoxy)-N-1H-tetrazol-5-yl-benzo{bjthiophene-2-carboxamide;
3-(-1-methylethoxy)-N-1H-tetrazol-5-y)-benzo[blthiophene-2-carboxamide; ,
5-methoxy-3-[(1-methylethyl)thio]-N-1H-tetrazol-5-yl-2-benzo[b]thiophene-2-carboxamide; and
3-[{1-methyiethyl)thio]-N-1H-tetrazol-5-yl-benzo|blthiophene-2-carboxamide. :

10. A compound according to Claim 5 when appendant to Claim 2 having one of the following names:
5-[S-methoxy-3-{1-methylethoxy)-benzo[blthien-2-yl]-1H-tetrazole; and
5-[3-{1-methyiethoxy)benzo[b]thien-2-yl}-1H-tetrazole.

11. A compound according to Claim 4 when appendant to Claim 3, having one of the following names:
3-methoxy-5-pheny!-N-1H-tetrazol-5-yl-2-benzofurancarboxamide;
3-ethoxy-5-phenyl-N-1H-tetrazol-5-yl-2-benzofurancarboxamide;
3-(1-methylethoxy)-5-phenyl-N-1H-tetrazol-5-yl-2-benzofurancarboxarnide:

22



&mmhoxy-?-phenyl-NdH-teuml-s-yLz-bumfumbmnida:
S-mhoxw-phenyI-N-IH-tetrml-s-yl-z-bemfumrbonmide:
341-meihylethoxy)-7-phewLN-1HMuol-s-yL2-bumfummrbmﬁda:

- ‘3,§-dim_ethoxv—N-1H—tetrazol—5%2-bemoﬁ;mmrbonmide:

LA ﬁ.s-dimet_hoxy-NJH-tetr'azol-S-yl-z-benzofuramrboxamide;
B-methoxy-3-phenylme:hoxy—N—‘lH-tetlazol-s-yl-z-bemofurammoxamide:
3.7-dimethoxy-N-14-tetrazol-5-yl-2-benzofurancarboxamide;
3-nohylo:ty;-7-methoxy-N4H-tetrazol-s-yl-z-tgenzofuraﬁcarboxamide;
3-aoetylam_ino_.-N-1H—temol-5-vl-2—benzofuianca’rboxamide;

o S-methogy%-l‘lzmethvlﬁ_ﬁoxvl-"JH-tettazol-s-yl-z-benzofuramarboxamide:
S-methox'v’%:ﬁh;?Imethoiy-NdH-tctrazol-s-yl-z-benzofutancarboxamide:
6-methoxy-3-(1- _ethyiethoxv)-N-1H-tetrazol-s-yl-z-benzofuramrboxamide: .
,7-m‘e;ﬁ§i?j§:ﬂ%rﬁé‘thylaﬂ)oxv}r-ﬂ-1l-I-t'etrabol- yl-2-benzofurancarboxamide; and
3-amino-N-1H-tetrazol-5-yl-2-benzofurancarboxamide. . '

18 12.’A compaund according to Claim 5 when appendant to Claim 3, having one of the following names:

: S-{3-amino-2-béiizofiiranyl}-1H-tetrazole; -+ . - :
'6:(3,Gdimethbxy-2-benzofuranyl)-14-tetrazole;

. "E-(3,5-dimethoxy-2-benzofuranyl)- 1H-tetrazole;
§-(3,7.dimethoxy-2-banzofuranyi)-H-tetrazole. and .

2. - '5-(343§étylﬁmino-2-bemofumnv!)f1H-tetrazolg_,_;_. , B -

13, A-pharmaceutical composition comprising an effective amount of a compound according to any

preceding claim:in admixture with a pharmaceutically acceptable carrier or diluent.
~ 14.For use in a method of treating allergies in mammals, an effective amount of a compound
according-to any one of Claims 1 to 12 or a pharmaceutical composition according to Claim 13. -
25 15. A process for the preparation of a compound of the formula (i) as defined in Claim 1, which process
- comprises: = - '
reacting a compound of the formula {11

in

!l.|

a4
in the presence of a coupling agent to obtain a compound of the formula {1} in which R, is A; or treating a
;~ compound of the formula (ill) - '

48
i

50

to obtain a compound of the formula (i)

35
v

o

and reacﬁng the compound of formula {(IV) with sodium azide and ammonium chloride to obtain a
compound of the formula (1) in which Ry is B; and, if desired, further reacting the thus formed compound of
5 formuta (I) to obtain a pharmaceutical salt thereof.
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Claims for the Contracting State: AT

1. A process for preparing a compound having the following general formula (1)

or a pharmaceutically acceptable salt thereof, wherein: -
R', R?, and R® are each, independently, H, an alky! having from one to tweive carbon stoms, an alkoxy
, having from one-to twelve carbon atomns, an alkoxy having from one to twelve carbon atoms, an oyl a
~nitro group, - ., IR e T
- R%is.an alkoxy having from one- to” twelve carbon atoms, an arylmethoxy, an amino group, a
 substituted-amino group, & mercapto group; an’alkyithio having from one to four carbon atoms, an
_ alkylsulphinyl having from one to four carbon atoms, an alkyisulphonyl having from one to four carbon
atoms, an"arylthio; an arylsulphinyl, or an arylsulphonyl; and .
R'isAorB R ,_‘,_5_2_-‘\_ il

e .

- Xis oxygeh of S(0)q wherein q.is zero, one 6r"twq and wherein substituted amino is mono- or di-
alky!amino_v;bprein the alkyl may be the same or different from one to six carbons when takeri alone or
together,and-. .~ - CulnE R T e .

- arylis phenyl or substituted pheny! having one or two substitutions, such as halogen, alkyl of from one

to six‘carbonsj'iq;glu_siv'e'.- alkoxy of from one to six carbons inclusive, hydroxy, nitro, amino and substituted
. 8mino, which process comprises: reacting'a' compound of the formuta (i) -

r

with a compound of the formula )

o

-in the presence of a coupling agent to obtain a compound of the formula {i} in which R, is A; or treating a
compound of the formula (lif) _
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- Lo
: R2
R! |
X C=N
: R4
and reacting the compound of formula (IV} with sodium azide and ammonium chioride to obtain a
;0 CSompound of the formula (I} in which R, is B: and, if desired, further reacting the thus formed compound of
" formula () to obtain a pharmaceutical salt thereof. '
2. A process according to Claim 1, wherein X is suiphur.
3. A process according to Claim 1, wherein X is oxygen.
4. A process according to Claim 1, 2 or 3, wherein R’ is A as defined in Claim 1.
5. A process according to Claim 1, 2 or 3, wherein R? is B as defined in Claim 1.

S 6. A process according to Claim 4, when appendant to Claim 2, wherein the compound is prepared:
o 5-methoxy-3-(1:methylethoxy)-N-1H-tetrazol-5-yi-benzo{bjthiophene-2-carbaamide.
: 7. A process according to Claim 6, wherein the compourid is the arginine salt.
8. A process according to Claim 6, wherein the compound is the sodium salt.
20 9.A process according to Claim 4 when appendant to Claim 2 in which one of the following compounds

— is prepared: = . - :
' "“\-"Siﬁtﬁoxy“._gs-'meﬂ)oxyeN-iH-tetrazol-Seyi-z-benzq[bMiophene-zarbomide;
o 74nethoxy7§§§-1memyleﬂnoxykﬂ-uﬁtemol-s-yn-bem{blﬂniophmzam;
3-(1-methyfethoxy)-S'—met_hyl-NJH—tetrazol-&-yl-z-benm[blﬁ!iophmz-urbmmﬁde:
' 6-'chloro-3—(1_-methyleﬂ:dxy}-N-1H—tetrazol-5-y|—2-benzolb]ﬂﬁophene-2-carbomnide:

25 3-methoxy-N-14-tetrazol-5-yl-2-benzo[b]thiophene-2-carboxamide:
5-ch!oro-341-me;_hylethoxyl-bl-1H—tetrazol-5—yl-2-benm[b]thiophene—2—carboxanide:
3-(1.1-dirriethyiatﬁé‘xy)—&he&oxy—N—IH-tetrazol-s-yl-z-benzolb]ﬂﬁoﬁhene-z-catboxanide;
3-(1-methylethoxy)-s-ni_tro-N-?Htétféiol-s-yl-z-benzo(blthiophene-z-carbomﬁde;
3.5-dimethdxy-ue1H—tetrazol-s-yl-z-benzo{bhhiophene-z-earbdxamida;

30 B-mathqu-3'-(‘l-methyleﬂ'ooxyl-ﬂ-1H-tetrazbl-s-yl-szenzo[bhhiophene-z-carbomnide:
3-(-1-methy_l;ethoxy).-Ndl'l-tetrazol-s-yl-z-benzo[blthiophene-z-carboxamide:
S-methoxy-3-[{1-methylethyl}thio)-N-1 H-tetrazol-5-yl-2-benzo|[bjthiophene-2-carboxamide: and
3—{(1smethy!athvl)thiol-N-IH-tefrazol—S-v!sz-berizolb}thiophene-z-carboxai'nide.

10.. A procéss according to Claim 5 when appendant to Claim 2 in which one of the following

35 compounds is prepared: - T :

5-!5-methoxy—3—(1-memyiethoxv}-benzplb]thien-z-vl]-ﬂl-mtmzole: and
534 1-methylethoxy)benzo[blthien-2-yl)-1H-tetrazole. '
- 11. A process according to Claim. 4 when appendant to Claim 3, in which one of the following
i " compounds is prepared: - o : o
~ 40 3-m§thqu-5-phenyl-N-1H-t I-5-yl-2-benzofurancarboxamide;
: 3';éethoxy-'5'-bhenyl-N-1H-te:razol-S-yl-Z-benzofurancarboxamide:
3-{1-me’thylethoxy)—S-phanyl—N-.lH;tetruol.-S-yl-z-benzofurancarboxamide;
- 3-methoxy-7-phenyl-N-1 H-tetrazol-5-yl-2-benzofurancarboxamide;
3-e_thoxy-_?_,’-‘phenyl-_l\l—lﬂ-tetrazol—5-y_l-2-ben'z_dfuiancarboxamide:

45 3’-(1-meth?léthoxy)-?-phenyl-ﬂ-1H-tefraibl-s-yl-z-benzoﬁsmncarboxamide:
3.6-dimethoxy-N-1H—tetrazol-s-yl-z-benzofurancarboxamide;
3,5—dimethox_v,-N—1_H-tetrazol-5-vl-2-benzgfuran¢arboxamide;
,6-methoxy_-3-phenvlmethoxy-N-1H-tetrazol-5-yl—2-benzofurancarboxamide:

_ 3,7-dimethoxy-N-1H-tetrazol-5-yl-2-benzofurancarboxamide;
50 3-n9nyloxy-?—methoxy-N-‘lH-tetrazol-s-yl-z-benzofuranca[boxamide;

e 3-acetylamino-N-14-tetrazol-5-yi-2-benzofurancarboxamide;
. v 5-meth‘o::v—3-{‘l-methyle;hoky)—N-fHJtétrazol-S-yl-z-benzofuramarboxamide;
_ 5-methoxy‘3-phenylm?g|ﬁx’v'-fﬂ-‘lH-'tetfa’zot-s-yl-z-benmﬁmncarboxamide;
.o 6-methoxy-3-(_1-meﬂ{yldthqxv)-ﬂ-_1H-tetrazol-s-yl-z-benm_furancarbm:amide;
- 56 : 7-.math¢xy—3-(‘l-mathylethoxv)-N-‘lH-tetrazol-S-yl—Z-benzofurancarboxamide; and
' 3-amino-N-1H-tetrazol-5-y!-2-benzofurancarboxamide.
12. A process according to Claim 5 when appendant to Claim 3, in which one of the foliowing
compounds is prepared; '
-+ 5(3-amino-2-benzofuranyl)-1H-tetrazole;
60 5-{3,6-dimethoxy-2-benzofuranyl}-1H-tetra;ole;
5-(3,5-dimethoxy-2-benzofuranyi)-1 H-tetrazole;
5-(3,7-dimethoxy-2-benzofuranyi)-1 H-tetrazole; and
5-(3-aeetylamino-2‘-benzofuranyl)-1H_-tetrazole. .
T 13. A process for preparing pharmaceutical composition comprising an etiactive amount of a
. 65 compound according to any'preceding claim together with a pharmaceutically acceptable carrier or diluent.
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14.Foruseinémeﬂaodofkuﬁngalhfgmhmdmmab,mcﬂnﬁnmdamm

in accordance with any one of Claims 1 to 12 or a pharmaceutical composition prepared in sccordance with
Claim 13. ’ -

Patentanspriiche fiir die Vestragsstasten: BE CH DE FR GB IT LI LU NL SE

1. Verbindung d;r folgenden allgemeinen Formel {I}

‘oder ein pharmazeutisch akzeptables Salz davon, worin:

R'. R* 'und R® jedes fur sich, unabhdngig voneinander, H, .ein Alkyl mit einem bis zwdlf

Kohlenstoffatomen, ein Alkoxy mit einem bis zwolf Kohlenstoffatomen, ein Aryl, eine Nitrogn:ppe oder ein
Halogen sind; - ! : = ’

R? ein. Alkoxy mit einem bis zwdlif Kohlenstoffatomen, ein Arylmethaxy, eine Aminogruppe, eine

substituierte Aminogruppe, eine Mercaptogruppe, ein Alkyithio mit einem bis.vier Kohlenstoffatomen, ein
Alkylsulphinyl mit einem bis vier Kohlenstoffatomen, ein Alkylsulphonyl mit einem bis vier

Kohlenstoffatomen, ein Aryithio, ein Arylsulphinyl oder ein Aryisulphonyl ist: und
R? fur A oder B steht: - :

O H 1
. ny NN

~,N=N
~ 0 | ’
X fir Saverstoff oder S{O)q steht, worin q Null, Eins oder 2wei ist; und worin substituiertes Amino

Mono- oder Dialkylamino ist, worin das Alkyl gleich oder verschieden sein kann, von einem bis sechs
Kohlenstoffatome aufweist, wenn es allein oder zusammengenommen wird, und

Aryl fir Phenyl oder substituiertes Phenyl mit einer bis zwei Substitutionen wie Halogen, Alkyl mit

einem bis einschlieBlich sechs Kohlenstoffatomen, Alkoxy mit einem bis einschlieBlich sechs
-Kohienstoffatomen, Hydroxy, Nitro, Amino und substituierte Amino steht.

2. Verbindung nach Anspruch 1, worin X fiir Schwefel steht.

3. Verbindung nach Anspruch 1, worin X fiir Saverstoff steht.

4. Verbindung nach Anspruch 1, 2 oder 3, worin R? fir A steht, wie im Anspruch 1 definiert ist.

5. Verbindung nach Anspruch 1, 2 oder 3, worin R? fiir B steht, wie im Anspruch 1 definiert ist.

6. Verbindung nach Anspruch 4, wenn auf Anspruch 2 riickbezogen, worin die Verbindung 5-Methaxy-

. 3-(1-methylethoxy}-N-1H-tetrazol-5-yl-benzo[b)thiophen-2-carboxamid ist.

7. Verbindung nach Anspruch 6, worin die Verbindung das Argininsalz ist.
8. Verbindung nach Anspruch 6, worin die Verbindung das Natriumsalz ist.
9. Verbindung nach Anspruch 4, wenn auf Anspruch 2 riickbezogen, mit einem der folgenden Namen:
3-Ethoxy-5-methoxy-Nf1H-tetrazol-5-yl-benzo[b]ﬂ1i0phqn;2;ca;boxarnid:
7-Methoxy-3-{1-methylethoxy)-N-1/-tetrazol-5-yl-benzolblthiophen-2-carboxamid;
3-(1-Methylethoxy)-5-methyl-N-1H-tetrazol-5-yi-benzolbjthiophen-2-carboxamid;

. 6-Chlor-3-(1-methylethoxy)-N-1H-tetrazol-5-yl-benzo{b}thiophen-2-carboxamid;
3-Methoxy--N-1H-tetrazol-5-yl-benzo|blthiophen-2-carboxamid;

5-Chlor-3-{1-methylethoxy)-N-14-tetrazol-5-yl-benzo[blthiophen-2-carboxamid;

3-{1,1-Dimethylethoxy)-5-methoxy-N-1H-tetrazol-5-yi-benzo[blthiophen-2-carboxamid;
3-11-Methylethoxy)-5-nitro-N-1H-tetrazol-5-yi-benzolbjthiophen-2-carboxamid;
3,5-Dimethoxy-N-1H-tetrazol-5-yl-benzo[bjthiophen-2-carboxamid:

6-Methoxy-3-{1-methylethoxy)-N-1H-tetrazol-5-yl-benzo{blthiophen-2-carboxamid;

3-(1-Methylethoxy)-N-1H-tetrazol-5-yi-benzofblthiophen-2-carboxamid: )
5-Methoxy-3-[{1-methylethyl)-thio]-N-1H-tetrazol-5-yl-benzo[blthiophen-2-carboxamid; vnd
3-[{1-Methylethyt)-thio]-N-1H-tetrazol-5-yi-benzo|bjthiophen-2-carboxamid.

10. Verbindung nach Anspruch 5, wenn auf Anspruch 2 riickbezogen, mit einem der folgenden Namen:

5-[5-Methoxy-3-{1-methylethoxy)-benzo[bjthien-2-yl}-1H-tetrazol; und

5 %
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: 5:[3-{1-Methylothoxy)-benzo[blﬂﬁen-2—yll-1ﬂ-tetraml,
LT 11.vminaun-gnmmmamwmmsﬁmmmwmmz
3-Methoxy-5&phenyl-N-IH-MmL5-y|-2-bemofuranurbmnid;
3-Eﬂ10xv-5-pheﬁvl-N—1H-teu'aml—5-yl-2-benmﬁJrancarboxamid:
5 3N :Methylethoxy)-S-phenyl—N—‘lH-tﬂrazol-s-yl-z-benwhsramrboxamid;
3-Methoxv-7-phenyl-N-‘lH-.tetra:ol-s-yl-z-benzofurancarboxamid;
. 3-Ethoxy-7-phenyl-N-1 H-tetrazol-5-y1-2-benzofurancarboxamid:
- 3-(1-Methylethoxy)-‘l_-phenyl-ﬂ-‘lH-tbnazol-s-ybz-benzpjyrancarboxamid:
: 3.6-Dimothoxy-N—1'I-I_-tetl"azo!-s-yllz-benzofu_mncarboxamid: :

10 3,5-Diméthoky-1N-14-tetrazol-5.y 2-benzofurancarboxamid;

' : GgMethoxy-S-‘phari‘ylrn_athoxy-Nlm-tetrazol‘s-yl-z-benzofuramrboxamid:
3.7-Dimethoxv-N-1I-I-'tétrazol-5'-vl-2-benzofurancar_boxarnid:
3-Nonyloxﬁj‘l-mgthoxy-Nf1fﬁmrazoL5-yl-2-benzOfpmncarboxamid;
3-Acetylamino-N-1#-tetrazol-5-y}-2-benzofurancarboxamid; o

15 ' S-Methpxy-_a_-ztﬁWmmFN:1mml-wl-z-benzofurancerbonmid; _

- - 5-Mathaxy-3-phenyimethoxy-N-14-tstrazol5-yi-2-benzofurancarboxamid; i

o &Mqthé?;g'—}ﬂ-ﬁﬁhﬁ_@tﬁpﬂ%ﬂdﬂ?&rmks-ﬂ-z-benzofﬁmnpammd: ;
) %Me’;h&%&(ﬂihﬂhyleﬂiﬁﬂ)—ﬂdH-tetraaol-s-yl_-z-benzofuramrbommid;

. 3-Amin&.N'-‘1l-l_—t_ejtfaz’bl_-s-yl'-thenzofurancarboxamid. , . .

A4 " 12,Verbindung nach Anspruch 5,wenn auf Anspruch 3 riickbezogen, mit einem der folgenden Namen:
- 5-{3-Amino-2-benzofuranyl):1H-tetrazol; - -
' &{3,6-Dimethoxy-2-benzofuranyl)-1#-tetrazol;
5-(3.54Diﬁ1'athbxvé2-lieﬁibfuranvl)-1H-tatrazol;-

7 5-(3.7—Dimethoxy-2-benzoﬁmnyl)-1H-tetrazol; und

25 5-(3-Acdtylamin: -2-benzofuranyl)- 1H-tetrazol. ] R o

- 13. Pharmazettische ‘Zusammensetzung, welche eine wirksame Menge einer Verbindung nach
irgendeinem vorhergehenden Anspruch in Mischung mit einem pharmazeutisch akzeptablen Triger oder
Verdiinnungsmitte) umfaBt. LT

: 14, Wirksame Menge einer Verbindung nach irgerideinem der Arispriche 1 bis 12 oder einer

30 pharmazeutischen . Zusammensetzung nach Anspruch 13 zur Verwendung in einer Methode zur
Behandlung von Allergien bei S3ugern, = . . ,

15. Verfahren zur Herstellung einer Verbindung der Formel (i}, wie im Anspruch 1 definiert, welches
Verfahren umfait: ‘ L ‘

o

- das Umsetzen einer Verbindung der Forrnéiﬂ wn . —
35 ST - :
Rl m
‘o
mit einer Verbindung der Formel {Il,) ‘
- | =g 1l | "
- N
‘ ' H.

- in Anwesenheit eifies Ruppluﬁ&smiﬂeis zum Erhalt einer Verbindung der Formel (1), worin R, for A steht:
so oder das Behandeln einer Verbindung der Formet (Ilt) :

RS i
Al
&5 o nt
COOH
_ : R4
z2um Erhalt einer Verbindung der Formel (1) B
N . 5 -
&0 ) ) R R2
1
R il - v
‘ . . _ X C=EN
55 - : R4

27
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und das Umsetzen der V MWMMWMWMEI.‘
- enmrvmndungwhmﬂm.m&ﬁwﬂmwmmumumbn

' |_'.01

_ | A
F -oder ein nﬁarr_nazeutiscii akzeptablés Salzes davon, worin: ) o

o "RL-R“~und R® jedes fur sich, unabhingig -voneinander, H, ein Alkyl mit einem bis rwiif

Kohlenstoffatornen, ein Alkoxy mit olinern bis zwoif Kohlenstoffatomen, ein Aryl, eine Nitrogruppe oder ein

Halogen sind; = © - e S
- 20 - Rlein Alkoxy mit einem bis zwdif Kohlenstoffatomen, ein Aryimethoxy, eine Aminogruppe, eine
! " - substituierte Aminogruppe, eine Mercaptogruppe, ein Alkyithio mit einem bis vier en
Alkylsulphinyl * mit einem bis vier Kohlenstoffatomen, ein Alkylsulphonyl mit einem bis vier
Kohlenstoffatomen, ein Asylthio, ein Aryisulphinyl oder ein Aryisulphonyl ist; und

: R fir A oder B steht:

25 T ﬁ *|* N-N

—c-~—</ Il - A
N—N

- % :—N

e
- ndl '
. =N ]
: 35 . ’ _= R H

X fir Sauerstoff oder S{O)q steht, worin q Null, Eins oder Zwei ist; und worin substituiertes Amino
~ - Mono- oder Diatkylamino ist, worin das Alkyl gleich oder verschieden sein kann, von einem bis sechs
'Kohlanstoffatomg Aaufweist, wenn es allein oder zusammen genommen.wird, und_ _ B
o - Aryl fir Phenyl oder substituieries Phenyl mit einer bis zwei Substitutionen wie Halogen, Alkyl mit
- 40 einem - bis - einschlieBlich “sechs ‘Kohlenstoffatomen, Alkoxy mit einem bis einschlieBlich sechs
Kohlenstoffatorman, Hydroxy, Nitro, Amino und substituiertem Amino steht, weilches Verfahren umfalt:
"" "das Umsetzen einer Verbindung der Formel (i1} o

RS
45 ‘
m
R4
50 mit einer Verbindung der Formel {li,) :
H2N_</' " "‘
55 . H

in Anwesenheit eines Kupplungsmittels zum Erhalt einer Verbindung der Formel (1), worin R, for A stehe:
oder das Behandeln einer Verbindung der Formel (1)

60
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zum Erhalt einer Verbindung der Formet {IV)
¥ R2

- A! - W
X~ \C=N
Al

und das Umsetzen der Verbindung der Formel (IV) mit Natriumazid und Ammoniumchiorid 2um Erhaly
einer Verbindung der Formet (1), worin R, fur B steht; und gewiinschtenfalis weiteres Umsetzen der 0
gebildeten Verbindung der Formel {I) zum Erhalt eines pharmazeutischen Sabres davon.

2. Verfahren nach Anspruch 1, worin X far Schwefel steht. e

3. Verfahren nach Anspruch 1, worin X fir Saverstoff steht.

4. Verfahren nach Anspruch 1, 2 oder 3, worin R? far A steht, wie im Anspruch 1 definiert

+ 5. Verfahren nach Anspruch 1, 2 oder 3, worin R? fir B steht, wie im Anspruch 1 definiert.
6.-Verfahren.nach Anspruch 4, wenn auf- Anspruch 2 risckbezogen,-worin die foigende Verbindung

S:Mmhoxy-a-ﬂ-ﬁawmm-m-mks-yﬁbenm[b]mioph«rzm
7. Verfahren nach Anspruch.6, worin die Verbindung das Argininsalz ist.

8. Verfahren nach Anspruch 6, worin die-Verbindung.das Natriumsalzist. -

: '-?.-.Verfahmn=;@nact;;;Apsprpcl| 4, wenn auf- Anspruch 2 ruckbezogen, worin eine der folgenden

Verbindungen hergestelltwird: . - - Ce e ST -
3-Eﬂwxy-5-mgthoxyéﬂ;1lﬂehazoks-yl-benzo[b]ﬂlbphem2-carboxamid;
7-MmhoxV—341-methﬂe&oxymﬂHmmF5-yLbem[b]ﬂﬁom2-urbmﬁd:
3-(1-Mmhyléﬁoxy}S—mothyLNJfﬂetmm-s-yFbemlb]ﬂﬁophwz-carbonnid:
6-Chlor-3-t-1-methyledabxy)-N-1H—tmazoL5-yl-benzo[b]ﬂmiophen-2-carboxanid;
3-Methoxy—N-1H—tetrazol-s-yl-benzo[b]thiophen-z-carboxamid;
5—Chlor-3-(1-methylatho;y)-N-HHeu&o&yl-hgpzolb]ﬂwiophén-z-arbonnﬁd;
3-( 1,_1-Diméthyl'ethoxy’)-S-m_ethoxy-_NﬂH—tggrazol—‘.i-yl-but’nb[b]ﬁiophen-z-arbmnid:
3-{1-Methvlethoxy)-S-niuu—NdH-tet(aqu-sifyl-bem{blﬂlidphen-z-mrboxamid:
3,5-Dimethoxy-N-1 H-tetrazol-5-yi-benzo[bithiophen-2-carboxarid;
6-Methoxy-3-{1-methylethoxy)-N-1 H-tetrazol-5-yl-benzo[blthiophen-2-carboxamid;
3—(1-Methyle'ihoxy)-Nglmmksiﬂbeﬁolbhhiophemzﬂmmmid:
S-Methoxy-3-{(1-methylethyl)-thio]-N-1H-tetrazol-5-yl-benzolblthiophen-2-carboxamid: und
3'-[_(1-Meth'y_Iethyll-thio]#N-"frtatmzol-S-yl-behzo[b]ﬁliophen-z-ﬂealboxmnid

- 10, Verfahren- nach Anspruch 5, wenn auf Anspruch 2 rickbezogen, worin eine der folgenden

Verbindungen hergestelit wird: . - : . F _ )
5-15-Methoxy-3-(1-methylethoxy)-benzolbjthien-2-yl}- 1/#-tétrazol; und
5-[3-{1:Methylethoxy)-benzo[blthien-2-yi}-1H-tetrazol. . :

11. Verfahren nach Anspruch 4, wenn “auf Anspruch 3 riickbezogen, worin eine der folgenden

Verbindungen hergestelit wird: . A . :

-._3-Methoxy-5-phenyl-N-1H-tetrazol-5-yi-2-benzofurancarboxamid;

‘3-Ethoxy-5-phenyl:N-1 H-tetrazol-5-yi-2-benzofurancarboxamid; ,
3-(1-Methylethoxy}-5-phenyl-N-1 H-tetrazol-5-yl-2-benzoturancarboxamid:
3-Methoxy-7-phenyi-N-1H-tetrazol-5-yi-2.benzofurancarboxamid:

- 3-EthoxysZ-phenyl-N: 1H-tetrazal-5-yl-2-benzofurancarboxamid;

. 3-(1-Mét_hy!atﬁbxv)—‘l—pﬁenvl—N-‘lHﬁ_etrazol-’S—yl—Z-benzofurancarboxamid:
3,6-Dimethoxy-N-1H-tetrazol-5-yi-2-benzofurancarboxamid; - -
3.5-Dimetgofty'-‘1l}lrlmmdl-s-yl;z-benzofurancarboxamid: -
_6-Me_thoxy-?:-_éhehﬂMoxy-Névﬂtetmol;s-ybz-bamfummarboxamid;
3,7-Dim‘t_hox‘]-N-If#tetramkS—sz;penzbfuramtboxamid:
3-Nohyloxy-7-meﬂ|oxy-ﬂ-1ff-tetrazol-5-yl-2-benzofurancarboxamid:
&Abewlamino-N-vlf-mazol-S-vl-z-benzofurancarboxamid:
5Methoxy-341dneﬁwleﬂ\oxyPN-1H-tetmoL5-yL2-boniofummrboxamid:
5-Methoxy-a_-phenylmethpxy-N-TH-tetrézol—S-yl-z-benmﬁ:rancarboxamid:
6-Methoxy-3-{1-methylethoxy}-N-1 H-tetrazol-5-yi-2-benzofurancarboxamid: .
7-Methdxy-3-(‘l-methyieﬂmoxy)-ﬂ-1H-tetrazol-s-vl-z-benzoﬁuancarboxamid: und
3-Amino-N-1H-tetrazol-5-yl-2-benzofuramrboxamid.

12. Verfahreri nach Ansprich 5, wenn auf Anspruch 3 riickbezogen, worin eine der folgenden

Verbindungen hergestellt wird: ' :
5-{3-Amino-2-benzofuranyl}-1 H-tetrazol:
5—(3,6-Dimethoxy-2*benzoﬁ1rany1)-‘lH-tetrazol;
5-(3,5-Dimethoxy-2-benzofuranyi}-1H-tetrazol;

. 5=(3.7-Dimethoxy-2-benzoﬁ1raﬁyi)-lH_-tettazol: und
5-(3-Acetylamino-2-benzofuranyi}- 1H-tetrazol.

-
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13. Verfahren zur Herstellung einer pharmazeutischen Zusammensetrung. weiches das
Zusammenfigen einer wirksamen Menge einer gem3B irgendeinem vorhergehenden Anspruch
hergesteliten Verbindung und eines pharmazeutisch akzeptablen Trigers oder Verdd ‘
umfaBt, ‘

14. Wirksame Menge einer nach irgendeinem der Anspriiche 1 bis 12 hergesteihen Vertindung oder

. einer nach Anspruch 13 hergesteliten pharmazeutischen Zusammensetzung zur Verwendung in ener

Methode zur Behandlung von Allergien bei Saugern.
Revendications pour les Etats contractants: BE CH DE FR GB IT LI LU NL SE
1. Un dérivé répondant A Ia formule générale {I)

N

dil_"uﬁ“d'e' ses sélé'phannaéem_i&uemént aceebtéb!e;: dan& laquelle:
"R, R* et R® représentent chacun indépendamment un atome dhydrogéne, un radical alkyle renfermant

de'1 4 12 atomes de carbone, un radical alkoxy renfermant de 1 3 12 atomes de carbone, un groupe aryle,
un groupe nitro, ou_un atome d’halogéne .

" Rreprésente un radical alkoxy renfermant de 1 & 12 atomes de carbone, aryiméthoxy, un groupe
amino, un groupe amino substitué; un groupe mercapto, un radical alkylthio renfermant de 1 4 4 stomes de
carbone, alkylsulfinyle renfermant de 1.3 4 atomes de carbone, alkyisulfonyle renfermant de 1 3 4 atomes
de carbone, aryithio, arylsulfinyle ou arylsulfonyle; et -

R® représente A ou B : ‘

N—N _

—— R T
-c—N—</. | A
- ' N—N
. H )
| - B

4

X représente un atome d‘oxygéne ou S(0)q, q étant égal 3 0, 1 ou 2; et dans laquelle:
__le groupe amino substitué est un groupe mono- ou di-alkylamino dans lequel le radical alkyle peut étre
identique ou différent, renfermant de 1 3 6 atomnes de carbone, lorsqu’ils sont pris seuls ou ensemble; et
le radical alkyle est un radical phényle ou phényle substitué renfermant un ou deux substituants teis

~que par exernple un atome d’halogéne, un radical alkyle renfermant de 1 3 6 atomes de carbone, bornes

comprises, alkoxy renfermant de 1 4 6 atomes de carbone, bornes comprises, un groupe hydroxy, nitro,
amino ou amino substitué. —— : . : '

2, Un dérivé selon la revendication 1, dans lequel X représente un atome de soufre. -

3. Un dérivé selon la revendication 1, dans lequel X représente un atome d’oxygéne.

4.'Un dérivé selon la revendication 1, 2 ou 3 dans lequel R? représente A tel que défini dans Ia
revendication 1. . - . :

5. Un dérivé selon la revendication 1, 2 ou 3 dans lequel R? représente B tel que défini dans Ia
revendication 1 —_——— . I ,

6. Un dérivé selon la revendication 4; prise en conjonction avec la revendication 2, dans lequel le dérive
est le 5-méthoxy‘3-{1,-méthyléthoxy)-N-1H-tétrazol-5-yl-benzo[bhhiophéne2-carboxamide.
7 7. Un dérivé selon la revendication 6, dans-lequel ls dérivé est un sel d’arginine.

8. Un dérivé selon la revendication 6, dans lequet le dérivé est le sel de sodium.

9. Un dérivé selon la revendication 4, prise en conjonction avec la revendication 2, est désigné sous
'un des noms suivants: ) '

3-éthoxy-5-méthoxy-N-1 H-tétrazol-5-yl-benzo[blthiophéne-2-carboxamide: )

7-méthoxy-3-{1-méthy#éthoxy)-N-‘lH-tétrazoI-5-yi-benzo[bhhiophéne-2—carboxamide;

3-(1-méthyléthoxy)-5-méthyl-N-1 H-tétrazol-slyl-benzo[b]thiophéne-?.-&arboxamide;

6-chloro-3-(1-méthyiéthoxy)-N-1 H-tétrazol-5-yl-benzo{blthiophéne-2-carboxamide:

. 3-méthoxy-N-1 H-tétrazol-5-yl-benzo[b]thi0phéng-2-carboxamide; T
5-chloro-3-{1-méthyléthoxy)-N-1 H-tétrazol-5-yi-benzo[bjthiophéne-2-carboxamide:
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3(1,1aimwmwmmm1wwmzm;
3(1m«hwexhowmm1ﬂmwmbmzm;
3,5-diméthoxy-N-1H-tétrazol-5-yl-benzo{bjthiophéne-2-carboxamide:
&méthoxv-HLmWMxyLN-IHiénmks-yLbenm[bmopmzm:
3-(1-méthyléthoxy}-N-TH-tétrazol-5-yl-benzo|blthiophéne-2-carboxamide;
5-méthoxy-3-{(1-méthyléthyi)thio}-N-1 H-tétrazol-5-yl-benzo[blthiophéne-2-carboxamide: ey
3-[{1-méthyléthyl)thio)- -1H-tétrazol-5-yi-benzo[bjthiophéne-2-carboxamide.
10. ‘Un dérivé selon Ia revendication 5, prise en conjonction avec la revendication 2, ayant pour
dénomination: B
5-[5.-m_éthoxy—3-_{1-rnéﬂtyléthoxy)—benzo{b]thién-z-ylld H-tétrazol; et
5-[3;(1'-méthyléthoxy)benzo[b]thién-2-yl]-1H-tétrazol._
11. Un dérivé selon la revendication 4, prise_en conjonction avec la revendication 3, ayam pour
dénomination: - - .- | - _
'3-méthoxv-5-.phényl-N_-JHe;_é_trazoles-yl-z-bepzofuqa__r_tg,—ggrboxamide:
3-ét_hoxy-5-phényl-Nf'lH-tétr_azdl-s-ﬂoz-benzbfuran_e-c_arb&a;‘f”mide:
+-3+{1-méthyléthoxy)-5-phényl-N-1 H-tétrazol-5-yi-2-benzofurane-carboxamide;
3-méthoxy-7-phényl-N-1H-tétrazol-5-yl-2-banzofurane-carboxamide; '
&éthoty—?éph"énﬂ-w1H}_tétrazol-szyl-z-benzbfuran_ef-carbpkamida; :
3.-'(1.‘_mé,t_p_ylgthpxykl-phénylfﬂ-1Hrtétrazg_l-s-vlrz-bgnaofurar'w—carboxamide:
3,6-diméthoxy-N-1H-1étrazol-5-yl-2-benzofurane-carboxamide;
3;5-dirr;@thoxy-,N-1H-tétrazol-s-yl-z-'boln'zofurin’e—catboxamide: ' :
&m’éthoxy-}phénylméﬂmxv-ﬂ-_‘ll-r-tétmol-&ylzkbqﬁtq_fgnn‘e-carboxamide:
3._7-uiméthoxy.-N-1H-tétrazol-s-yl-z-behzofurane-é#rbd;i:am?d‘ef -
3-nonquxy-7-méthqu-l\!:1 H—tét_razol-s-yl,-z-benzoﬁnra;ne-carboxarnide:
3-acétylamino-N-1 H-tétrazol-5-yl-2-benzofurane-carboxamide; :
5-méth_oxy‘3-(1-méthyléthoxy)-N-'lH-_tétrazol-5~yl-2-benzofuran&carboxamide;
:5-méthoxy-3-phényiméthoxy-N-1 H-tétrazoI-5-yl'-2-be{lzofurane-carboxamide: ’
G-mé_thoxy-a-ﬂ-méthyléthoxy)-N-1H-‘tétiazol-s-yl;z-benzofur_ane-carboxamide;
7-méthoxy-3-(1-méthyléthoxy)-N-1 H-tétrazol-5-yi-2-benzofurane-carboxamide;
3éamino-N-1H-téttazél-s-.yl-z-benzofurane—carboxamide.' _ .
12."Un. dérivé selon la- revendication 5, prise en conjonction avec la revendication 3, ayant pour

dénomination: " :

5-(3-amino-2-benzofuranyl)-1 H-tétrazole; }
5-(3.6-dirnéthoxy-2—banzofuranyl)g1 H-tétrazole; - . .
5-(3,5-diméthoxy-2-benzofuranyl)-TH-tétrazole;
5-(3,7-diféthoxy-2-benzofuranyl)-1H-tétrazole: et

-

5-(3-acétylamino-2-benzofurafiyl)-1H-tétrazole. - -

13._Une:composition pharrnaceutiquer_c_:ompr_enant_ une quantité efficace d'un dérivé selon lune
queiconque des revendications précédentes, en mélange avec un support ou diluant pharmaceutiquemnent
acceptable. — A N

~ " 14, Pour I'utilisation dans un procédé de traitement des allergies chez les mammiféres, une quantité

efficace d’un dérivé selon I'une quelconque des revendications 1 3 12 ou une composition pharmaceutique
selon ia revendication 13. © o ' L _ '

15. Un procédé de‘préparation d'un dérivé de formule (I} tel que défini dans la revendication 1. ce
procédé comprenant les étapes suivantes: ' ' ,

on fait réagir un dérivé de formule {in): T T e

,H1 - N
avec un dérivé de formule {ll,):
- N=N
_HQN—</- " ' Iy
- N=—N }
H -

‘* enprésence d’un agentde coupiag-e pour obtenir un dérivé defform,ule { dans laqueﬂe R, représente A: ou

on traite un dérivé de formule {1

————
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- Ao a2
n1 '
5 X" COOH
- . H‘

R i )
de formiule {IV) avec I'azoture de sodium et le

et 6ﬁfait"{éag'i'rl:c__aéz}1;iié Je formule {
~ un dérivé da formule (1) dans laquelle R, représente B;

L SE

- sels pharmaceutiquement acceptables. -

© Revendications pour IEtat contractant: AT .

25

-

3o

o

~ ouun 'de__;s';i‘uli‘phﬁ"“l;wuﬁduo’rﬁ_ent acceptables;

un groupe hitro, ou un atome d’halogéns. .- -

i vt L. gt

de 1 & 12 atomes de carbone, unradical alkoxy renfermant de 14 1

0 :R2 raprésente ip,

mino substitus, un grotpe

. 8mino, Un'grotipé amino
- carbone, alkylsulfinyle renfermant de 1 2 4 atomes
_ de carbone, arylthio, 'qr?lsulﬂnyle_. ou arylsUIfonyle; et -

40

R? représente A ou B

w

chlorure d’amrmmonium pour obtenir

&1, i on le souhaite, on poursuit la réaction du dérivé ainsi formé de formule (1) pour obtenir un dé ses
1. Un procédd de préparation d'un' dérive répondant & la formule générale )
'déﬁ;_'laq'ﬁ'el’l'e: B

R, R* et R® représentént chacun indépendamment un atome d’hydrogéne, un radical alkyle renfermant
' 2 atomes de carbone, un groupe aryle,

ro ical.:idll@bxy-_rfénfgqnf_'afﬁt"d:q_1"f‘f‘ilz‘*a{‘_t;ém’_eg_'_derc'arbbhe."_arvlméthoxy. un groupe
mercapto, un radical alkylthio renfermant de 134 atomesde
atomes de carbone, alkylsulfonyle renfermant de 1 3 4 atomes

;i. : 45 . . .
Ry
. N=—=—N
50 H
" N—N
7 I B
55 N—N -
H
X représente un atome d’oxygéne ou S{O)q; q étant égal 3 0, 1 ou 2; et dans laquelle:
le groupe amino substitué est un groupe mono- ou di-atkylamino dans lequel le radical alkyle peut étre

- 60
. identique ourditférent, renfermant de 1 3 6 atomes de carbone,

lorsqu’ils sont pris seuls ou ensemble: et

. -.le radical alkyle est un radical phényle ou phényle substitué renfermant un ou deux substituants tels
- - que par exemple un atome d'halogéne, un radical alkyie renfermant de 1 & 6 a*omes de carbone, bomes

comprises, alkoxy renfermant de 1 a 6 atomes de

65

pri carbone, bornes comprises,
) gr"n_ino ou amino-substitué, ce procédé comprenant les étapes suivantes:

un groupe hydroxy, nitro,
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on fait réagir un dérivé de formule (M):

RS 2
R! | m
X COOH
R4
avec un dérivé de formute (Ii,):
' T /N'N o '
'HzN—< ] n,
N—N

M _.

en présence d'un agent de couplage pour obtenir un dérivé de formule {I) dans laquelle R, représente A; ou
on traite-un dérivé de formule (i)

v

et on fait réagir le dérivé de formule (IV) avec I'azoture de sodium et le chlorure d’ammonium pour obtenir
“un dérivé de formule (l) dans laquelle R, représente B;

et, si on'le souhaite, on poursuit la réaction du dérivé ainsi formé de formule {1} pour obtenir un de ses

sels pharmaceutiquement acceptables. .

2. Un procédé selon la revendication 1, dans lequel X représente un atome de soufre.

3.'Un procédé selon la revendication 1, dans lequel X représente un atome d"oxygéne.

4. Un procédé selon la revendication 1, 2 ou 3 dans lequel R? représente A tel que défini dans Ja
revendication 1. .

5. Un procédé selon la revendication 1, 2 ou 3 dans lequel R* représente B tel que défini dans la

revendication 1.” . -

6. Un procédé selon la revendication 4, prise en conjonction avec la revendication 2, dans lequel on
prépare répondant a la formule suivante:. lg dérivé 5-méthoxy-3-(1-méthyléthoxy}-N-1H-tétrazol-5-yi-
benza[blthiphéne-2-carboxamide. Y )

7. Un procédé selon la revendication 6, dans lequel le dérivé est un sel d'arginine.

B. Un’procédé selon ta revendication 8, dans lequel le dérivé est le sel de sodium.

9. Un procédé selon.la revendication 4, prise en conjonction avec la revendication 2, dans lequel en
prépare I'un des dérivés suivants: = _ _ - o ' T

3-éthoxy-5-méthoxy-N-iH-tétrazol-5-yl-benzo[bjthiophéne-2-carboxamide;

- 7-méthoxy-3-(1-méthyléthoxy)-N-1H-tétrazol-5-yl-benzo[blthiophane-2-carboxamide: -
3-(1-méthyléthoxy)-5-méthyl-N-1H-tétrazol-5-yi-benzolblthiophéne-2-carboxamide;
6-chloro-3-(1-méthyléthoxy}-N-1H-tétrazol-5-yi-benzo]b]thiophéne-2-carboxamide;
3-méthoxy-N-1H-tétrazol-5-yl-benzo[b]thiophéne-2-carboxamide;
5-chloro-3-(1-méthyléthoxy)-N-1H-tétrazol-5-yl-benzo[blthiophane-2-carboxamide:

- 3-(1,1-diméthyléthoxy)-5-méthoxy-N-1H-tétrazol-5-yl-benzolbjthiophéne-2-carboxamide;
3-{1-méthyléthoxy)-5-nitro-N-1H-tétrazol-5-yi-benzolblthiophéne-2-carboxamide;
3,5-diméthoxy-N-1H-tétrazol-5-yl-benzo[bjthiophéne-2-carboxamide; ~ T
6-méthoxy-3-(1-méthyléthoxy)-N-1H-tétrazol-5-yl-benzo[bjthiophéne-2-carboxamide;
3-(1-méthyléthoxy)-N-1H-tétrazol-5-yl-benzo[blthiophéne-2-carboxamide;

S-méthoxy-3-{{ 1-méthyléthyl)thio]-N-1H-tétrazol-5-yl-benzo[blthiophéne-2-carboxamide; et

3-[(1-méthyléthylithio}-N-1H-tétrazol-5-yl-benzo[blthiophéne-2-carboxamide. ,

10. Un procédé selon la revendication 5, prise en conjonction avec la revendication 2, dans lequel on

' prépar_e- un des dérivés suivants:

B
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6-[5-méthoxy-3-(1-méthyléthoxy)-benzo{bjthidn-2-yl]-1H-tétrazo}; et
5-(3-(1-méthyléthoxy)benzo[bjthién-2-yl]-1H-tétrazol.
11, Un procédé selon ia revendication 4, prise en comonctaon avec la revendication 3, dans lequel on
prépare un des dérivés suivants:
3-méthoxy-5-phényl-N-1H-tétrazol-5-yl-2-benzofurane-carboxamide;
3-6thoxv-5-phényl-N-1 H-tétrazol-5-yl-2-benzofurane-carboxamide;
3-{1-méthyléthoxy)-6-phényl-N-1H-tétrazol-5-yl-2-benzofurane-carboxamide;
3-méthoxy-7-phényl-N-1H-tétrazol-5-yl-2-benzofurane-carboxamide;
' 7-phnyl-N-1H-tétrazol-5-yl-2-benzofurane-carboxamide;
10 3-(1-méthyléthoxy)-7-phényi-N-1H-tétrazol-5-yl-2-benzofurane-carboxamide;

3,8-diméthoxy-N-1H-tétrazol-5-y}-2-benzofurane-carboxamide; s
3,5-diméthoxy-N-1H-tétrazol-5-yl-2-benzofurane-carboxamide;
6-méthoxy=3-p hénylméthoxy-ﬂd H-tétfazol-s-yl-z-benzofurane-carboxamlde

. 3,7-diméthoxy-N-1H-tétrazol-5-yl-2-benzofurane-carboxamide; .
18 3-nonyloxy-7-méthoxy-N-1H-tétrazol-5-yi-2-benzofurane-carboxamide;
_ _ 3-acétylamino-N-1 l-l-tétruoI-B-yl-z-benzofurano-carboxam:do. _ '
. ' &Mouy-a-ﬂ-m hyléthoxy)-N-1 H-tétrazol-S-yl-?-benzofurane-carboxamide. "
. ’ n&lméthoxy-»Nﬂ H-tétrazol-5-yi-2-benzofurane-carboxamide;
' léthosxy)-N-1H-tétrazol-5-yl-2-benzofurane-carboxamide;
.20 7-méthoxv-3-(1-mét yléthoxy)-N-1H-tétrazol-5-yl-2-benzofurane-carboxamide;
= 3-lﬂﬂno-N-1H-tétnzol-5-yl-2-benzofurano-carboxamide.f ;
12.Un &n la mendlcation 5, prlso en eonjonctlon avec Ia revend:cataon 3, dans lequel on
pr‘pan Fun ded.dé sulvant g ‘
_ 5-(3-0mlno-2-bcmofuranyl)-1 H-tétrazole. .
28 8-{3,8-diméthoxy-2-benzofuranyl}-1H-tétrazole;
5-{3,5-diméthoxy-2-benzofurany!})-1H-tétrazole;
5-(3,7-diméthoxy-2-benzofuranyl)-1H-tétrazole; et
HMtylamlno-Z-bonzofuranyIH H-tétrazole.
13. Une procédé dé préparation d'urie,composition phannaceutnque consistant & associer une quantité
~ . 30 sefficace d’'un dérivé prdparé en accora avec I'une quelconque des revendications précédentes, avec un
© '+ support ou dilusnt pharmmutiquemont acceptable.
14. Pour Futilisation dans un' procédé de traiternent des. allergies chez les marnmuféres. une quantité
efficace d’un dérivé préparé en accord avec I'une quelconque des revendications 1 & 12 ou une  composition
ptmmaeouﬂque préparée en accord avec la revendication 13.

.
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