N

| MPROVED PRCCESS FOR THE SYNTHESI S OF
3- CHLOROBENZ( b] THI OPHENE- 2- CARBONYL CHLORI DES 5

BACKGROUND<OF THE | NVENTI ON United States Patent 4,703, 053,
which s herein i ncorporated by reference, discloses novel

benzot hi o- phene and benzofuran derivatives having antiallergy 10
activity. Connor D.T., et al., J. of Medictnal Chemi stry,
35:958-965 (1992) discloses a series of novel benzot hi ophene,

benzof uran, and napht hal enecar boxam do- tetrazoles as antiallergy
agents. 15 Particularly valuable as an antiallergic agent is

5- net hoxy- 3- (1- net hyl et hoxy)-N-1H-tetrazol - 5-yl -

benzo[ b] t hi ophene- 2- car boxani de, sodiumsgalt. This conpound has al so
been shown to be useful as an antiasthmatic and gastric

cytoprotective as wel| agMBROVED PROCER$eROR fIHE SYNFHESFY OFhinitis and
i nflammatory bowel  3-cHLOKbBEREZS o] THIOPHENE-2-CARBONE! ICHKGRIDES '

(1-nethyl et hoxy) benzo [b] thiophene- 2-carboxylic acid is a key
intermediate in the . preparation of 5-nethoxy-3-(1-mnethylethoxy)-N
25 1Htetrazol -5-yl -benzo[b] t hi ophene- 2- car 1, de, sodi um sal t.
This key i nter medi ate, in turffcKCROUND OF T’fﬁ &Bg’%gﬁggs disclosed in United

States Patent 4,703,053 in seven steps from 5-net hoxysalicylic acid.
United States Patent sudt20sBdtesardtdntd317d59530 whichdistkosin novel

benzot hi ophene ang, 3epgfrdlady referendel WYadlowes ded¥l Ner2BthfA-l €r gy
activity. Benzo bglﬁene and be1t19c|>P\P:g%ngéxzfvgﬁipgg(%gb:ﬁxgaghgfall\g@é§h are key

10 activity.

Connor D.T., et al., J. of Medicinal Chemistry,
35:958-965 (1992) discloses a series of novel
benzothiophene, benzofuran, and naphthalenecarboxamido-
tetrazoles as antiallergy agents.

15 Particularly valuable as an antiallergic agent is
S5-methoxy-3-(l-methylethoxy)-N-1H-tetrazol-5-yl-
benzo[b]thiophene-2-carboxamide, sodium salt. This
compound has also been shown to be useful as an _
antiasthmatic and gastric cytoprotective as well as an

20 agent for treating rhinitis and inflammatory bowel
disease.

5-Methoxy-3- (1-methylethoxy)benzo[b] thiophene-
2-carboxylic acid is a key intermediate in the
preparation of 5-methoxy-3-(l-methylethoxy)-N-

25 1H-tetrazol-5-yl-benzo[b] thiophene-2-carboxamide,
sodium salt. This key intermediate, in turn, is

= prepared as disclosed in United States Patent 4,703,053
in seven steps from S-methoxysalicylic acid.

United States Patents 4,910,317 and 4,931,459

30 disclose novel benzothiophene and benzofuran
derivatives having antiallergy activity. Benzo[b]-
thiophene-2-carboxylic acids, which are key
intermediates for preparing these compounds, are
prepared from 3-chlorobenzo(b]thiophene-2-carbonyl

35 chlorides. The previous acid chlorides, in turn, are
prepared from cinnamic acids using methodology




I nternmedi ates for preparing these conpounds, are prepared from

3-chl or obenzo[ b] t hi ophene- 2- car bonyl 35 chlorides. The previous acid
chlorides,;in turn, are prepared from ci nnam ¢ aci ds usi ng

met hodol ogy - 2-

di scl osed by Wight WB., Jr. and Brabander H. J., J. of Het erocyclic
Chem stry, 8:711-714 (1971) and Pakray S. and Castle R N., J. of

Het erocyclic Chem stry, 23:1571-1577 (1986). Thus, the appropriate
cinnamc 5 acid is converted to a 3-chl orobenzo[ b]thi ophene-
2-carbonyl chloride using thionyl chloride and pyri di ne. However,
the yields of acid chloride are | ow and the procedure is difficult
to conduct on a large scale. 10 W have surprisingly and
unexpect edly found. an i nproved prog¢edure in which a cinnamc acid

e (DVAP).

can be Convg 5:?9 %ch? 4 ri?ﬂg% %benifﬂl%}.hhéé’é%'%ﬁ%  H.53 b.P” £
ﬁ ar n

chioride with thion
The process is ge A er Lds2nst PRRERY

3-chl or obenzo[ b] t hﬁ"‘é’pﬁéﬁ’é]-eZRe%f'erm@f Heterocvepie GhemistIngdi t | onal ly, the
present process af2id3l-1577 (1%66yni flhoant tiedeaptaydste eipaamie to t he
previ ous 5  prasiedus eﬁontvbaﬁedmlsea i3t cRIGYHRRh o (1] tAidpHege-~ SCal e

i ndustrial synt heséa%a(fﬁ%ﬁ: n@ Fgﬂrﬁ&d ﬁl%r"i‘ &0 d solid toget her
“Eebeer o

with the cinnamc aci fr e§‘é f%ﬁl%?%ﬁtéglrjlstng in"

of liquid pyr|d|n
conpared to aftqwéhﬁrlﬁﬂceﬁ%replléc@cﬁfﬁéﬁ 'Fﬁec?ﬂﬁ’(ulcﬂl?fbapllé)’é@ss is very

ti me dependent reqsgalieng cl ose nonitoring of the 25 . reaction. Extended
reaction tings cause sSwgMidveCaidprisingly ¥he&|shekpetehl @Nfounkxiended react i on
times of 8 hours improved procedure in which a cinnamic acid can be
converted to a 3-chlorobenzo(b]thiophene-2-carbonyl
chloride with thionyl chloride and 4-dimethylamino-
pyridine (DMAP). The process is general and affords
15 high yields of the 3-chlorobenzo(b]lthiophene-2-carbonyl
chlorides. Additionally, the present process affords
significant advantages compared to the previous
procedures that make it amenable to a large-scale
industrial synthesis. Thus, the DMAP is charged as a
20 solid together with the cinnamic acid, thereby
eliminating the slow "metering-in" of liquid pyridine.
Also, the DMAP process is far more robust compared to
the previous procedures. The pyridine process is very
time dependent requiring close monitoring of the
25 reaction. Extended reaction times cause significant
vield reductions. Extended reaction times of 8 hours
or more in the DMAP procéss do not cause any
significant reductions in yields or purities.
Furthermore, DMAP hydrochloride is filtered as a solid
30 after extraction of the reaction mixture with a
solvent, thereby eliminating previous hot extraction of
the molten pyridinium hydrochloride layei with an
organic solvent. The recovered DMAP hydrochloride may
be reused directly in subsequent reactions without
35 detriment to the chemical yield or purity. Finally,
solid DMAP hydrochloride poses fewer waste disposal




or nore in the DVAP process do not cause any significant reductions
inyields or purities. Furt her nore, -DMAP—-hydrochloride is filtered
as a solid-:30 after extraction of the reactio mxtur e with a
solvent, t'hereby elimnating previous hot . aced the nolten
pyri di ni um hydrochl oride | ayer with an | vent. The

recovered DVAP hydrochl ori de may b ly in subsequent
reactions w thout 35 detrinment to the chem cal yield or purity. {
Finally, solid DVAP hydrochl ori de poses fewer waste disposal

3 problens than the nolten pyridinium hydrochloride fromthe pyridine
process. DVMAP hydrochloride is water soluble and is dissolved by
recirculating water through the filter pgfore disposal, in contrast to the
sl ow quench of the nolten layer into water. The object of the present
invention is an iprpbbems thefifthe soltencpyridiniemthghitgchdatidenrfdomcononi cal
process for the piepayaidian ®iocdsshl oiae hapzetkldhionzenster carbonyl
chlorides. AdditiQnably,and $8GARLePRICE] AcitbO RERSCRkek MBRBLERN 1S an
Lproved, of {1l oy BNLCEORAT G2lpdia?rCRS cLRLrdiCe P RRAA O Of

N 1Htetrazol - 5- YFBER ] BPEHIVUSRBNAYSr iR Y0¥ 8R de, sodi um sal t.

Summary of the | nvent T object Afctheliprgbgnt dnrentdpnakp@dt of the present
invention is a priagessedOlefEhéidntl gematahmentaParsate amdof a conmpound of
Formula 1V economical process for the prega@hfion of 3-MR€E&I-N R Rlerr],
and Rlerr] are eagl, |odraeRdentd ¥ H o alkyln il kexy. fiali0dgp,, g nitro uhich
consi sts of; e_B ?ae) treeﬁl g 1 eqguival ent of a cghpound of
Formula Vv 10 a second object of the present[ é.lnyfntxon iy#8rein R Rlerr], and
Rl err] are as definprdvatho\edfifidnt]l anfliegahemicadfprgcdss\ iNr- ehesubstit ut ed

am nopyri dine or prdpudaoidi 0fi Skmeghbiy-Bhel-amfthalethaxgoineent ; .

Step (b) followed;jyerdsidi-80yAfhenz8MithabeHEne- R cabBbiMbe chl Or i de;

sodium salt.
15

SUMMARY OF THE INVENTION
Accordingly, a first aspect of the present

20 invention is a process for the preparation of a
compound of Formula IV

25
| |

30
wherein R, Rl, and R? are each independently H, alkyl,
alkoxry, halogen, or nitro which comprises treating a
compound of Formula V

35



Step (c) heating the m xture for about 5 to about 7 hours at about 80[err]C
to about 85[err]C : Step (d) extraction with a solvent and

filtration-to renmove 4-N, N - disubstituted am nopyri di ne hydrochl oride; and
Step (&) addition of a nonpol ar sajhisrsmetmasBaé lsced conpound of Fornula IV.

A second aspect of, the present I nve roved process for the
preparation of the conpound of For

[err] - whi ch
conprises Step (a) treating the corrpoun [err]
~4-
R
R CH==CH—CO,H
5 Ly
\'

wherein R, R}, and R?! are as defined above with thionyl
10 chloride in the presence of a 4-N,N'-disubstituted
aminopyridine and 'a solvent to afford a compound of
Formula IV.
A second aspect of the present invention is an
improved process for the preparation of the compound of

15 Formula I
20
@
) Na
25 .

which comprises Step (a) treating the compound of
Formula Va

30 0

MeO

35
Va



with thionyl chloride in the presence of a 4-N, N - di substituted
an1nopyr|d|ne and a solvent to afford the conpound of Formula IVa; 5
[err] Step (b) treating the conpound of Formula |Va with
sodi um i sopropoxi de in a solvent followed by 15 saponification with a
base to afford the conmpound of Formula 111; [err] 25

Step (c) treating the conpound of Formula Il with t hi onyl chloride
and pyridine in a solvent and subsequent |y addi ng 5-am notetrazol e
and triethyl am ne in a solvent to afford the compound of Fornula I
30 35 '

-5=

 with thionyl chloride in the presence of a 4-N,N'-
disubstituted aminopyridine and a solvent to afford the
compound of Formula IVa;

MeO ci

Cl
10 (o}
IVa

Step (b) treating the compound of Formula IVa with
sodium isopropoxide in a solvent followed by

15 saponification with a base to afford the compound of
Formula III:

MeO O‘-<<
20 l

OH

III
25 .
Step (c) treating the éompound of Formula III with
thionyl chloride and pyridine in a solvent and
subsequently adding 5-aminotetrazole and triethylamine

in a solvent to afford the compound of Formula II;
30

35



- 6- [err]

10 Step (d) treating the conmpound of Fornula II

wth sodi um hydr oxi de solution in a solvent to afford the

conmpound of Forrmula 1. 15 DETAI LED DESCRI PTI ON OF THE

| NVENTI ON * . In this invention, the term"alkyl" neans a

strai ght or branched hydrocarbon group having from1l to 10 carbon
atons and includes, for exanple, nethyl, 20 ethyl, n-propyl, isopropyl,
n- butyl, sec-butyl, i sobutyl, tert-butyl, n-pentyl, n-hexyl,

n- heptyl , n-octyl, n-nonyl, n-decyl, and the |ike. The
term "al koxy" means O al kyl as defined above for al kyl. 25

"Hal ogen" is iodine, bromne, chlorine, and fluorine. The
process of the present invention, in itséfirst aspect, is a new,

| mpr oved, econom cal, and commercially feasible nethod for preparing

3-chl oro-

10

15

20

25

30
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Step (d)} treating the compound of Formula II with
sodium hydroxide solution in a solvent to afford the
compound of Formula I.

DETAILED DESCRIPTION OF THE INVENTION

In this invention, the term "alkyl" means a
straight or branched hydrocarbon group having from 1 to
10 carbon atoms and includes, for example, methyl,
ethyl, n-propyl, isopropyl, n-butyl, sec-butyl,
isobutyl, tert-butyl, n-pentyl, n-hexyl, n-heptyl,
n-octyl, n-nonyl, n-decyl, and the like.

The term "alkoxy” means O-alkyl as defined above
for alkyl.

"Halogen” is iodine, bromine, chlorine, and
fluoiine.

The process of the present invention, in its first
aspect, is a new, improved, economical, and
commercially feasible method for preparing 3-chloro-
benzo (b] thiophene-2-carbonyl chlorides. The process of
the present invention in its first aspect is outlined
in Scheme 1:



30 benzo(b]t hi ophene-2-carbonyl chlorides. The process of t he
present invention in its first aspect is outlined in Schenme 1:
-7- ’ : SCHEME 1 [err] 5 15 20

i

SCHEME 1
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25
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35



25 30 35 A compound of Formula IV

wherein R, Rerr], and R err] are each independently H, alkyl,

al koxy, hal‘ogen, or nitro is prepared by treating about one

equi valent of a compound of Formula V wherein R, Rlerr], and R err]
are as 5 defined above at about 80[err]C to about 85[err]C w th about
0.2 to about 1 equivalent of a 4-N N -disubstituted am nopyri di ne. or
a hydrochloride salt thereof such as, for exanple, o

4- (4- et hyl - 1- pi peri di nyl ) pyri di ne, 4- di met hyl am nopyri di ne (DVAP),
4- (4-net hyl - 10 1- pi peridi nyl)pyridine hydrochl ori de, DVAP

hydr ochl ori de and the |i ke and about 3 t9 about

A compound of Formula IV wherein R, R!, and R? are
each independently H, alkyl, alkoxy, halogen, or nitre
is prepared by treating about one equivalent of a
compound of Formula V wherein R, R!, and R? are as

5 defined above at about 80°C to about 85°C with about
0.2 to about 1 equivalent of a 4-N,N'-disubstituted
aminopyridine or a hydrochloride salt thereof. such as,
for example, 4-(4-methyl-l-piperidinyl)pyridine,
4-dimethylaminopyridine (DMAP), 4-(4-methyl-

10 l-piperidinyl)pyridine hydrochloride, DMAP
hydrochloride and the like and about 3 to about
10 equivalents of thionyl chloride in a solvent such
as, for example, heptane and the like for about 5 to
about 7 hours and subsequent extraction with a solvent

15 such as, for example, toluene, ethyl acetate, and the
like, to remove the 4-N,N'-disubstituted aminopyridine
hydrochloride and addition of a nonpolar solvent such
as, for example, heptane to crystallize a compound of
Formula IV. Preferably, the reaction is carried out

20 with about one equivalent of a compound of Formula V at
about 80°C to about 85°C with about one equivalent of
DMAP and about five equivalents of thionyl chloride in
heptane for about 5 to about 7 hours and subsequent
extraction with ethyl acetate to remove DMAP

25 hydrochloride and crystallization of a compound of
Formula IV by addition of heptane.

The process of the present invention, in its
second aspect, is a new, improved, economical, and
commercially feasible method for preparing S5-methoxy-

30 3-(1-methylethoxy)-N-1H~tetrazol-5-yl-benzo[b]~-
thiophene-2-carboxamide, sodium salt.

The process of the present invention, in its
second aspect, is outlined in Scheme 2:



10 equivalents of thionyl chloride in a solvent such as, for

exanpl.e, heptane and the |ike for about 5 to about 7 hours and
subsequent -extraction with a solvent 15 such as, for exanple, toluene,
et hyl ‘acetdte, and the li ke, to remove the 4-N, N -disubstituted
am nopyri di ne hydrochl ori de and addition of a nonpol ar sol vent such
as, for exanple, heptane to crystallize a conmpound of Formula IV.
Preferably, the reaction is carried out 20 wi t h about one equival ent of
a conmpound of Formula V at about 80[err]C to about 85C with about
one equi val ent of DMAP and about five equival ents of thionyl
chloride in hept ane for about 5 to about 7 hours and subsequent
extraction with ethyl acetate to renove-BVAP 25 hydr ochl ori de and
crystallization of a conpound of. Formula IV by addition of heptane.
The process of the present invention, SHRF 1% second aspect, is a
new, i nproved, econom cal, and comercially feasible nmethod for
prepari ng 5-nmet hoxy- 30 3-(1-nmet hyl et hoxy)-N-| H-tetrazol -5-yl -benzo[ b] -
t hi ophene- 2- car boxam de, sodium salt. The process of the
present invention, in |ts second aspect, is outlined in Schene 2:
SCHEME 2 Q
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-10-

The compound of Formula IVa is prepared from the
compound of Formula Va as previously described using
the methodology for converting a compound of Formula V
to a compound of Formula IV.

The compound of Formula III is prepared by
treating the compound of Formula IVa in a solvent such
as, for example, tetrahydrofuran (THF) and the like in
the presence of sodium isopropoxide followed by
saponification with a base such as, for example, sodium
hydroxide and the like to afford the compound of
Formula III. Preferably, the reaction is carried out
in THF followed by saponification with sodium
hydroxide.

The compound of Formula II is prepared by treating
the compound of Formula III in a solvent such as, for
example, acetonitrile and the like in the presence of
thionyl chloride and pyridine followed by
S-aminotetrazole and triethylamine to afford the
compound of Formula II. Preferably, the reaction is
carried out in acetonitrile. The use of thionyl
chloride and pyridine for the preparation of the
compound of Formula II from the compound of Formula III
avoids the expensive couplng reagent, N,N'-carbonyl-
diimidazole, disclosed by Connor D.T., et al., J. of
Medicinal Chemistry, 35:958-965 (1992).

The compound of Formula I is prepared by treating
the compound of Formula II in a solvent such as, for
example, isopropanol and the like with sodium hydroxide
to afford the compound of Formula I. Preferably, the
reaction is carried out in isopropanol.

Compounds of Formula V and Formula Va are either

known or capahle of being prepared by methods known in
the art.

Connor D.T., et ai., J. of Medicinal
Chemistry, 35:958-965 (1992) discloses the use of
3-éhlorobenzo[b]thiophene-z-carbonyl chlorides in the




-10- The conpound of Fornula IVa is prepared fromthe

conpound of Formula Va as previously described using t he nmet hodol ogy
for convertlng a conpound of Formula V to a conpound of Fornula IV.
5 ¢ “The conpound of Fornula Il is prepared by treating the
conpound of Forrmula IVa in a solvent such as, for exanple,
tetrahydrofuran (THF) and the like in the presence of sodi um

i sopropoxi de foll owed by saponificati-on with a base such as, for
exanpl e, sodium 10 hydroxi de and the like to afford the conpound of
Formula 111. Preferably, the reaction is carried out in THF fol |l owed
by saponification with sodi um hydr oxi de. The conpound of
Formula Il is prepared by treating 15 -11-the conpound of Fornmula Ill in a
sol vent such as, for exanp acetonitrile and the like in the

presence of Preparaipp %IbGPF%I@]ﬁ%PWPPd‘?%VFH‘{W B

5- am not et r azol e rarticuliagt bry|thei peepaoatidnopf $+methoxy-3-(taegbwhd of Fornul a
1. Preferably, tdthokgndi-l1RtdtTazél-5-yldnkzb el thibpliigheacetonitrile. The
use of Lhionyl = 2-carnGln@ud 0Goalth RYLE diniEn! 4 dile1dyeaPas i on of the
conmpound of sFor rruln%laj_l rr om % conpound of For nul avoi ds the
expensi ve coupl ng rea%(‘a 111504 ~car bonyl - d| i m dazol e, disclosed by
Connor D.T., et al lemg eAABRILRF (P4 ERIFLERELTE 8899 965 (1992).
The corrpound of Fdrenptresent Brqreepartdd byeparabiomgf starting he conpound of
Formula Il in a setéeenilsSUGhd ahe W of 3-chloe¥-B¥pkEhodydapiapanol and the

like with sodium MQB%ﬁlﬁﬁe 2-carbotyfl eﬁiﬂl‘aetp@&QWQQeq{eyFor mula I.
Pref erably, the 30 r

Conpounds of For rrunlterV' g Foér)r’tlﬁkém\cyg at 'mggﬁﬁleertrﬁoxy)%%nzgﬂbgm or capabl e of

bei ng pr epar ed by hrt@?h?ftf‘s REBRAPXYHiC acid, ippghesynthesis of Connor
D.T., et al., J. Ufmekkelwidnal-m@ShylethGueimNsflHytet382956-965 (1992) di scl oses
the use of bedrz6 [ib tha bpere-b} ¢drbophaine, 2seduhosylt abéfinli des in the

an antiallergy agent.
15

EXAMPLE 1
3-Chloro-5-methoxybenzo[b]thiophene-2-carbonyl chloride
To a 12 L 3-necked round-bottomed flask fitted
20 with a mechanical stirrer, a thermometer, an addition
funnel, and a reflux condenser with a nitrogen inlet
are charged 3-methoxycinnamic acid (320 g), 4-dimethyl-
aminopyridine (DMAP) (219.5 g) and heptane (800 mL).
The slurry is heated to 50°C with stirring under
25 nitrogen and to this is added thionyl chloride
(1.07 kg) via the addition funnel over 30 minutes.
(The rate of addition is controlled so as to maintain a
steady rate of evolution of gases.) The mixture is
heated at reflux (82°C) for 5.5 hours after which ethyl
30 acetate (3.6 L) preheated to 70°C is charged to the
flask. The suspension is heated at reflux for a
further 30 minutes and then filtered through a sintered
glass funnel into a 12 L 3-necked round-bottomed flask
fitted with a mechanical stirrer, a thermometer and a
35 reflux condenser. The filter cake (the filter cake is
dried in a vacuum oven at 60°C to give 280.2 g (98.3%




preparation of benzo[b]thi ophene derivatives and in | particular in the
preparation of 5-nethoxy-3-(1-nethyl-

et hoxy)-N-| Htetrazol -5-yl -benzo b]thi ophene- 2- car boxam de, sodi um
salt which:is disclosed as an 5 antial l ergy agent. The
foll owi ng exanples are illustrative to show t he present process, the
preparation of starting materials, and the use of

3-chl or o- 5- met hoxybenzo- [ b] t hi ophene- 2-carbonyl chloride to prepare
t he key 10 i nt ermedi ate, 5-nethoxy-3-(1- nethylethoxy)benzo[b]

t hi ophene- 2-carboxylic acid, in the synthesis of
5- net hoxy- 3- (1- net hyl et hoxy)-N-1H-tetrazol - 5-yl -

benzo[ b] t hi ophene- 2- car boxam de, sodiumigalt useful as an
antial l ergy agent. EXAVPLE 1
3- Chl or 0- 5- et hoxW@ﬁE@[)thth?ﬁﬂ’Yéﬁ%d PMBR MISRPFRLINIGR] (b washed To a 12

L 3-necked round-#isht evayl Rreatdkef i(t {28 2(preheappd oa7@Eohantictlle stirrer, a
t hernoneter, an achhbihed filtratesf Hfeboléddoad0td Iwixhconidenseratwi t h a

Zi éllr?rgteﬂ : nl et which Qéﬁtfhéil?%dlﬁz&ghﬂoa%kgnarﬁegtggé ddgzg) g')goo o
' et T By ehe B TMPLL 2082, U 480, DeRR0G

The slurry |s he rogen and to
thi.s i s added thi WFrE‘Fﬂﬁﬁ iaH% stirred ugie’b'f‘ll'é 7g§n FoFnks zi’d"BFﬁ on funnel

over 30 minutes. The slurxyrié& eemledofo 44@itd 3NCi andkehirmed £8rso as to
maintain a 2 S'Ioﬁadyarfcﬁh:ﬁemfthevyidmbwC)s‘blaﬁsgafaé&o).lé'é‘t&dﬁbxt ure is

Eieat ed at reflux (B2 ba ezsuélabourmaa@rfmbsh WBYELA: cardiCetate (3.6
reneat e (6] | S sen5|on|s
p g(% JWars;xg'i wsltﬁhf{?q?ﬁe (QBB mpref:ooled %’81 § P Fte P

heat ed at qu red through

a sintered éggnf‘{ﬁ’rﬁgl 1% @ Bagupooyers aﬁe@?(é:d Po%"c? Ba?t%ﬁed f1ask
fitted with a mechiartheatritlie Fempound asher ppiabtere ey golid: Vapor
Phase Chromatography (VPC) 92.6% (by area).

Infrared Spectroscopy (IR} (cm™, 1% KBr pellet): 1767;
15 Nuclear Magnetic Resonance Spectroscopy ('H NMR) (8,
cbcl,, 200 MHz): 7.70 (d, 1H, J = 8.8 Hz), 7.32-7.23
{m, 2H), 3.93 (s, 3H, CHy):
Mass Spectroscopy (MS) (m/z): 260 (M*), 225 (M-Cl)°,
210 {((M-Cl-CH,)*"), 197 ((M=-COCl)*);
20 - The following general procedure is used to prepare
Examples 2 to 10.
Thionyl chloride (81.9 mL, 1.12 mol) is added over
10 minutes to a white slurry of the cinnamic acid
(0.22 mol), DMAP (27.4 g, 0.22 mol), and hexane
25 {100 mL) heated to 50°C. The exothermic reaction with
accompanying SO, evolution forms a mixture wvarying in
color from orange to brown which is stirred at 60°C for -
15 minutes and then heated to reflux (80-85°C) for 5 to
7 hours. The reaction is quenched by addition of hot
30 ethyl acetate (450 mL) and an additional hour of
refluxing. DMAP-HCl precipitates out of solution and
is removed via hot filtration through a sintered-glass
funnel and washed with hot ethyl acetate (150 mL). The
product is isolated from the filtrates as described for
35 each compound. Recrystallizations are carried out on



35 reflux condenser. The filter cake (the filter cake is dried
in a vacuumoven at 60[err]C to give 280.2 g (98. 3%

-12- ¢ * recovery) of recovered DVAP hydrochl oride) is washed

with ethyl.‘acetate (1.2 L), preheated to 70[err]C, and the conbi ned
filtrates are cooled to 40[err]Cwith stirring at whi ch poi nt
crystallization occurs. .Heptane (3.6 L) is 5 charged to the flask and
the slurry is cooled to room tenperature and stirred under nitrogen
for 16 hours. The slurry is cooled to O[err]Cto 5C and stirred for
2 hours and then the yellow solids are collected on filter paper
using a Buchner funnel. The filter cake 10 is washed with heptane (1
L), precooled to O[err]Cto 5err]C -13- and then dried in a vacuum oven
at 60[err]C to give 235.5 ¢ of the title conpound as a bright yellow
sol i d; Vapor 5 g9 PRak® gChamRkeSogf empondaClin Oxrdey, tdhobsréa) .

Infrar ed Spect rosmayeyiél Ror( spdorirokcopli% Kidiiyseklet): 1767; 15 Nucl ear
Magneti ¢ Resonance Spectroscopy ([err]H NWR) ([err], CDCl [err], 200
MHz) : 770(d 1H, J 8.8 Hz), 325,74 (m 2H), 3.93 (s, 3H,
CHerr]); . Merr]), 225
(Ma)ferr],” =< ' 3 - 00 Y[err]): 20

The foll owi ng gener al Hﬁ?‘%?@édu‘?fé) F“é*) ub"e@dﬁied mOeE%ﬁ giltrates.ExBeples 2 to 10.
Thionyl chloride §&ta8en§001ml isDkher semdeiebgvercuum distillaticnutes to a

white slurry of t& ge D@dadc:bftcue%tane (595 (k)220 "Rk aPM¥2nge7.- 4 9, 0.22
nol ), and hexane 2 fhrr %%ga heat&ed o bQ ?SQQ_C1 ho‘[lhe e,fspt h(;_rcrl:q1 reaction
W th cco any evol ut| on ur & varil ng in
col or from bfange "td‘sB tratign PP%odrd'FdG’G'[ ér Pf(? fgFuum 15

m nutes and then Peam &8 giger 8%1U@ e80I8SEEYY cpmgaynds tAn off- 7 hours.
The reaction i s gueitehedlidy iadshittaiioed Gifthottwo methylene chloride

{CH,Cl,) /hexane recrystallizations;
IR (cm, 1% KBr pellet): 1770;
15 ‘H NMR (8, CDCl,, 200 MHz): 8.06-7.99 (m, 1H),
7 91-7.84 (m, 1H), 7.67-7.51 (m, 2H);
MS (m/z): 230 (M"), 195 ((M-Cl)*), 167 ((M-COCl)*), 132
((M-COC1,) +) .

20 EXAMPLE 3

3-Chloro-6-methoxybenzo[b] thiophene-2-carbonyl chloride
Heptane (300 mL) is added to the filtrate solution

which is then cooled slowly to 0°C. Additional heptane
(100 mL) is used to precipitate product out of

25 solution. The slurry is stirred for an additional
2 hours at 0°C. The product is isolated by filtration
and dried in a 55°C wvacuum oven to give 25.3 g of the
title compound. A tan solid is obtained by
recrystallization from CH,Cl,/hexane;

30 IR (cm?, 1% KBr pellet): 1780;
'H NMR (3, CDCl,, 200 MHz): 7.87 (d, J = 9.1 Hz, 1H,
H-4), 7.22 (d, J = 2.2 Hz, 1H, H-7), 7.14 (dd, J = 9.1
Hz, 2.2 Hz, 1H, H-5), 3.93 (s, 3H, CH,):
MS (m/z): 198 ({(M-COCl)*), 183 ( (M-COCl1-CH;)*).

35



30 ethyl acetate (450 nlL) and an additional hour of refl uxi ng.
DVAP- HCl precipitates out of solution and is renoved via hot
filtration through a sintered-glass funnel and washed with hot ethyl
acetate (180 ni).:The product is isolated fromthe filtrates as
descri bed for 35 each conmpound. Recrystallizations are carried out on

- 13- 5 g to 10 g sanples of conpounds in order to obtain
material for spectroscopic anal ysis.

EXAMPLE 2 -5 3- Chl or obenzol[ b] t hi ophene- 2-carbonyl chl ori de

Heptane (450 nlL) is added to the filtrates. Ethyl acetate (600 ml)
is then renoved by vacuumdistillation_j4- and repl aced by heptane (595
m.) to form an orange slurry which is cooled to O[err]C for 1 hour.
The product 10 is isolated by fi EXARLEOA and dried in a 55[err]C vacuum
oven to give 25. 3-¢h1Rkol fhiltirbbén A BPehithhedd-Dichrbonyl chloitée solid is
obtained after tWo Nme4RYEENgaehh Oiﬂedﬁllowed to(cgdh.eﬂc]@ [ € rdobm/ hexane

recrystallizations: 5 err]H
NMVR {[ err], [t gPRerating al{}gzé §r8 ‘.7‘:1&55 Péc)lplgzge 9“% 7. 84[ ( m]
1H), 7.67-7551 ( séaln)“tmﬂ HePRAng ({139 MII3d (“wt Pr?‘a thfg%eJ(I(’Mcl)[err])
167 ((M COQ ) [ er slysryl8Rich, after an\vediyiospi]) [henr]9f stipging,

EXAMPLE 3 13- &dd1eaotH-atet Hox phasand .b] the gpdoenet 2A-sc asdlatgdt chl ori de
Hept ane (300 ni) b§sfﬂ%§gl$rp ahBedfiddt EAtL s30bUbdMm oven toVdiveh is then

cooled slowly to [gr r]o? dq:iittilgncacjmpggrpé.anﬁ yellow 61403 0L) is used to

preci pitat e produ .
obtained after two CH,Cl,/hexane (8:1) recrystalliza-

tions;

IR (em™, 1% KBr pellet): 1795;

‘H NMR (8§, CDCl,, 200 MHz):8.82-8.81 (m, 1lH, H-7),

8.42-8.37 (m, 1H, H-5), 8.21-8.17 (m, 1lH, H-4);
15 MS (m/z): 213 ((M-COCl)*).

EXAMPLE 5
3-Chloro-6-methylbenzo(b]thiophene-2~carbonyl chloride
The filtrates are allowed to cool slowly to room
20 temperature causing product to begin to form. Heptane
(450 mL) is added to the yellow slurry to further
precipitate out the product. After 2 hours of
stirring, the slurry is cooled to 0°C for 2 hours.
Product is isolated by filtration and dried in a 55°C

25 vacuum oven to give 26.4 g of the title compound. A
yellow solid is obtained by recrystallization from
CH,C1,: :

= IR {(cm™!, 1% KBr pellet): 1761;
'H NMR (8, CDC1l,, 200 MHz): 7.89 (d, J = 8.4, lH),
30 7.63 (s, 1H), 7.36 (4, J = 8.4, 1H), 2.54 (s, 3H, CH;);
MS (m/z): 2.44 (M'), 209 ((M-ClL)").



25 solution. The slurry is stirred for an additional 2 hours at
O[err]C. The product is isolated by filtration and dried in a

55[ err] C vacuum oven to give 25.3 g of the title conpound. A tan
solid is obtai ned by recrystallization fromCH err]d[err]/hexane;
30 IR (cnferr], 1% KBr pellet): 1780; [err]H NVR ([err],
CDCl[err], 200 MHz): 7.87 {d, J = 9.1 Hz, 1H, ' H4), 7.22 (d, J =
2.2 Hz, 1H, H7), 7.14 (dd, J = 9.1 Hz, 2.2 Hz, 1H, H5), 3.93 (s,
3H, CHerr]); MS (mz): 198 ((MCOCl)[err]), 183
((MCOd -CH err])[err]). 35

-14- EXARPLE 4

3- Chl oro- 6-ni trobenzo[ b] t hi ophene- 2- car bonyl chl oride The
filtrates are allowed to cool slow yEX¥ELECR tenperature and sone
product begins td.fsedirpchidmebento (b] thiopheneed-airbonyl kKbbbsitie (450 L) is
added to the yell ow The filtdatesyarehhClowedl t&rcan atdillyl epadook hour of

BT g n RS OB S L Rl OIS 1=,

acuum oven ?o iV
the title cgrrpouga.?eﬁ? yal ?6wt§ohﬂ“ PR, 18 m°%’iﬁyafjh%§fq‘é(1egek?y t Wo
CH err] O [err]/ h@S3Hetorgof)ethyds 32qtare| @20 mL) . Thejvpiyme of the | R
(cnferr], 1% KBr sptyérdt Jis fdét@sed to apprd:amafed WMRO (fier mhd ¢EHaCl [err], 200
?_/:::Z) H-z81) 825-2. 81 (Blutlikdn ;L'B7<)qoled to 0°6-ffb3:-3-13<)7ur(sm:o MdBtalh5301i8. 21-8. 17 (m
, ; zZ); - i

EXAMPLE 5 |, Z%/? (%(ﬁ?%r o??;;%g E&ﬁ%r%%‘l Bh %éﬁlgﬁr “Garponyl chloride
The filtrates aré& arl owe O coor &l SV\Ty 09t% 209 ° F’é?rﬁél"é?ure causi ng
product to begir1cPBp9Wﬂdn1 A}qﬁ&ﬁayﬁ}low s6lid is obtained by

recrystallization from CH,Cl,;

IR (cm™, 1% KBr pellet): 1797;

‘H NMR (8, cDCl,, 200 MHz): 7.72 (d, J = 1.8 Hz, 1lH),

15 7.51 (d, J = 1.8 Hz, 1lH);
MS (m/z): 235 ((M-COCl)°).

i

EXAMPLE 7
3,4-Dichlorobenzo[b]thiophene-2-carbonyl chloride
20 The filtrates are allowed to cool to room

temperature followed by the addition of heptane
(450 mL). The resultant yellow-orange slurry is
stirred for 1 hour before being cooled to 0°C for an
additional 2 hours. The product is isolated by

25 filtration and dried in a 55°C vacuum oven to give
22.2 g of the title compound. A pale yellow solid is
obtained by recrystallization from a CH,Cl,/hexane
solution (5:1):; B
IR (cm!, 1% KBr pellet): 1799;

30 'H NMR (8, CDCl,, 200 MHz): 7.78-7.74 (m, 1H),
7.51-7.48 (m, 2H);
MS (m/z): 202 ((M-COCl)*), 167 ((M-COCl,)*).



(450 nL) is added to the yellow slurry to further precipitate out

the product. After 2 hours of stirring, the slurry is cooled to
O[err]C for 2 hours. Product is isolated by filtration and dried in
a b55[err]C 25 vacuum oven to give 26.4 g of the title conpound. A

yell ow solid is obtained by recrystallization from CHerr]dJerr];
IR (cnferr], 1% KBr pellet): 1761; [err]H NVR ([err], CDC[err],
200 MHz): 7.89 (d, J = 8.4, 1H), 30 7.63 (s, 1H, 7.36 (d, J =-8.4,
1H), 2.54 (s, 3H, CHerr]); M (mz): 2.44 (Merr]), 209
((Md)[err]). EXAMPLE 6
3,4,6-Trichl orobenzo[ b] t hi ophene- 2-carbangL chl ori de The
filtrates are allowed to cool slowy to room t-enperature. Subsequent
addi tion of heptane (450 nL) 5 CcEHBURLER® o0i|l to formwhich is nostly
di ssol ved by 3-Chllshic-5enmi trfobehfy{b | abbdphieae{ 2@ rbdgyl dhonidbune of the

sol vent is reduced to BPRReXE MBrak ¥s 4@ aaoleangllc;‘hg to room Solution is
cooled to O[err] C.f, epatgggr}!togugpt@é nS ol reci g&atgr Qdugs - The product

is isolated Ry f|| t]Oﬂ ag vacuum oven to give

25.1 g of th tltls’«?lu 845 gl’«ég 98‘?? WPsths d¢t %Dt ai ned by
recrystallization SpERY @ﬁPéFr’j-‘Clt[héPr‘]"°led to 0°CHforcA{RawE; I1WEKBr pellet):
1797 [ err Hotihe (isetsdlat@BObY ciiltrati0n afdsjiried if2a(W°C) = 1.8 Hz,

1H), 15 7.51 (Weudm ovknBtdizgiveHdo.4 g of th¥BridleZdompodae. A
((MCOd)[err]).

ggjé L
3,4-Dichl oro nzo[ l?'uw sor]féﬁel oc?zti:? r(ljer?yfwc ﬁcrysaaellé e redn The filtrates

are aIIovvedlto codt (E]G”P l
IR {cm™, 1% KBr pellet). 1799;

‘H NMR (8§, CDCl,, 200 MHz): 8.68-8.60 (m, 1H),
8.43-8.36 (m, 1H), 7.83-7.75 (m, 1lH);
MS (m/z): 213 ((M-COCl)").
15
EXAMPLE 9
3,5-Dichlorobenzo [b]thiophene-2-carbonyl chloride
All solvents are removed on a rotary evaporator
and the remaining solid is redissolved in CH,CI,

20 {500 mL} and hexane (500 mL). The total volume of the
solution is reduced to approximately 300 mL and then
cooled to 0°C for 4 hours. The product is isolated by
filtration and dried in a 55°C vacuum oven to give
23.9 g of the title compound. An off-white solid is

25 obtained by recrystallization from CH,Cl,;

IR {(cm™, 1% KBr pellet): 1792;

'H NMR (8§, CDCl1l,, 200 MHz): 8.04-7.96 (m, 1lH),
7.65-7.50 (m, 2H); . |
MS (m/z): 202 ((M-COCl})‘).

30
EXAMPLE 10
3,6~-Dichlorobenzo(b] thiophene-2~-carbonyl chloride
The filtrates are allowed to cool slowly to room
temperature. Heptane (450 mL) is added to form a
35 slurry which is cooled to 0°C for 1 hour. Product is
isolated by filtration and dried in a 55°C vacuum oven




tenperature foll owed by the addition of heptane (450 m.). The

resul tant yell ow orange slurry is stirred for 1 hour before being
cooled to O[err]C for an additional 2 hours. The product is isolated
by 25 filtration and dried in a 55C vacuum oven to give 22.2 ¢
of the title conpound. A pale yellow solid is obt ai ned by .
recrystallization froma CHerr]d[err]/hexane solution (5:1);

IR (cnferr], 1% KBr pellet): 1799; 30 [err]H NVMR ([err], CDOJ[err],
200 MHz): 7.78-7.74 (m 1H), 7.51-7.48 (m 2H); ME (m z):
202 ((MCOd )[err]), 167 ((MCOC [err])[err]).

- 16- : EXAVPLE 8

3- Chl oro-5-ni trobenzo[ b]t hi ophene- 2- car bonyl chl oride As the

filtrates are cootedivkodd.l §ooff ahetitle conpepél atThe eprognetiust begins to

precipitate out Ofpfained WyOkbéiy¥tall HARLANCEAASE didL /sesadded to the yel l ow
slurry which is tr@geﬂ)cggi Lo O[err]C for 2 hours. The product is

i solated by filtration_an g(%l edin ab %glr’-r] C vacuum oven to give
30.4 g of the titFe BrpothdErpellet): bw solid i s obtained by

recrystal | izati on’H MR B9 CDCL,CHWr MEQ) [ e ¢ §3 Helxaher @78 Mz, 1H, | R
(cnerr], 1% KBr Pedll,eff)84 (4799;= 1.8 Hz, LBy rH-A)NVRSQ[ etd,], CDCl[err], 200
Miz): 8.68-8.60 (& 1l8)uz, 8.8 Hz,81438536 (m 1H), 7.83-7.75 (m 1H);

M5 (mz): 213 ((Mq@z [erer]Z) Mh2acT) EXAMPLE
9 3,5-Dichloro e)nzo[ b tH opﬁcen)e2 2- car bonyl chloride Al |
sol vents are renoved on a rotary evaporat or and the remaining solid

is redissol¥®d in CHerr]d[err] 20 EXAMRIEDALln) and hexane (500 mi). The
total vol ume of tpheMethoxy-3-(l-methylethoxy)-N-1H-tetrazol-5-yl-

benzo[blthiophene-2-carboxamide, sodium salt

Step l: Preparation of S5-methoxy-3-{(l-methvylethoxy)-
15 benzo(b]thiophene-2-carboxylic acid
To a nitrogen purged 2 L 3-necked round-bottomed
flask fitted with a mechanical stirrer, a thermometer,
an addition funnel, and a reflux condenser with a
nitrogen inlet are charged sodium hydride (123.6 g) and
20 THF (965 mL). With agitation, isopropyl alcohol (IPA)
(250 mL) is added cautiously via the dropping funnel
over 30 minutes. (The rate of addition of IPA is
adjusted to maintain a steady evolution of hydrogen
gas.) The temperature of the mixture rises to 45°C,
25 and the temperature is maintained at this value for a
further 1 hour by means of a heating mantle. After
" this period of time, the mixture is cooled to room

= temperature.
To a 12 L 3-necked round-bottomed flask fitted
30 with a mechanical stirrer, a thermometer, an addition

funnel and a reflux condenser with a nitrogen inlet are
charged 3-chloro-5-methoxybenzo{b]thiophene-2-carbonyl
chloride (Example 1) (336 g) and THF (2.3 L). The
solution of sodium isopropoxide from above is charged
35 to the THF solution of the acid chloride in four
portions causing the temperature of the reaction



solution is reduced to approxi mately 300 nL and then cooled to

Oferr]C for 4 hours. The product is isolated by filtration and dried
in a 35[err]C vacuum oven to give 23.9 g of the title conpound. An
off-white solid is 25 obt ai ned by recrystallization from

CH err]d[err]; IR (cnferr], 1%KBr pellet) : 1792; [err]H
NVR ([err], CDCl[err], 200 WHz): -8.04-7.96 (m 1H), 7.65-7.50 (m
2H) ; M (mz): 202 ((MCOCl)[err]). 30

EXAMPLE 10 3, 6-Dichl orobenzo[ b] t hi ophene-2-carbonyl chloride

The filtrates are allowed to cool slowy to room t enper at ur e.
Heptane (450 nm.) is added to forma 35 slurry which is cooled to
Oferr]C for 1 hour. Product is -18solated by filtration and dried in

a 55C vacuum oven

-17-
to give 39.1 g of RS itf) B8 MhG: THE BHaduihich contains the ained by

recrystal | i zat i orfoRi e LgopFpRaxig %:I‘[seF?"ﬁeﬁeghﬂbmF (275 e AP sB’i‘ Uti on;
IR (cnferr], 1% KBnspeld etijled to70e 18 L reapkiqn FlapR ([le Mixtersy [err] 200
MHz): 7.93 (d, Js—h8atkdHandédHreflux for H 4durs/ aBd fhkn docled 8oHz, 1H, H 7),

(7( E/E-C%d[ or I’5] ). rbom éenéaeliztut% @ndiZtittbd lHoB) 12 hours. WBtddm z): 202

1 . .
S Mt hoxy- 3- (L meERYRRT HxC 1991 HR 1S, popsgpriassd EdMenTorde acia

benzo[ b] t hi ophene!8s- Bh} Héx aftesk and gdie uﬂ‘?’g‘af“t‘x‘}/“re stirreg £F 1.
of 5-nmet hoxy- 3- (1t rethyteighwx s £inal pH of 1.5. The reaction is

filtered through filter paper and the filter cake is

10 washed with THF (200 mL). The clear filtrates are
charged to a 12 L 3-necked round-bottomed flask fitted
with a mechanical stirrer, a thermometer, and a
distillation head with reflux condenser and THF is
distilled out of the flask under low vacuum to a batch

15 temperature of 50°C. Heptane (3.1 L) is charged to the
flask and the slurry is cooled to 5°C and filtered
through filter paper. The filter cake is washed with
heptane (300 mL) and the combined filtrates are washed
with a sodium bicarbonate solution (3 x 390 mL)"

20 prepared by dissolving sodium bicarbonate (47 g) in
deionized water {1170 mL). The heptane solution is
charged to a 12 L 3-necked round-bottomed flask fitted
with a mechanical stirrer, a thermometer, and a
distillation head with reflux condenser and heptane is

25 distilled out of the flask under low vacuum to a batch
temperature of 70°C. Upon cooling, IPA (815 mL) and a
solution of potassium hydroxide (392 g) in deionized
water (1570 mL) are charged to the 12 L flask. The
distillation head is replaced with a reflux condenser

30 and the dark solution is heated to reflux and stirred
for 4 hours and then cooled to room temperature and
stirred for 16 hours. The reflux condenser is again
replaced with a distillation head and IPA is distilled
out at atmospherié pressure to a batch temperature of

35 95°C. Deionized water (1570 mL) is added to the
solution which .is then cooled to 5°C to 10°C and

Preparation



15 benzo[ b] t hi ophene- 2- car boxylic acid To a nitrogen purged
2 L 3-necked round-bottonmed flask fitted with . a nechanical stirrer,

a t hernoneter,

an addition funnel, and a reflux condenser with a

nitrogen inlet are charged sodium hydride (123.6 g) and 20 - THF (965
m.). Wth agitation, isopropyl alcohol (IPA) (250 m.) is added

:cautiously via the dropping funnel over 30 mnutes. (The rate of
addition of IPAis adjusted to naintain a steady evol ution of

hydr ogen

gas.) The tenperature of the m xture rises to 45C, 25

and the tenperature is maintained at this value for a further 1 hour
by nmeans of a heating mantle. After this period of tine, the mxture

is cooled to room t enper at ur e.

-10- To a 12 L 3-necked

round-bottoned flask fitted 30 with a nechanical stirrer, a

t her nonet er,

an addiustehto pH 8 uémmebnmratecewydxoqmndeﬂsmidw th a

ni trogen i n| et ar@so mL). ¢CKagAdous solution is extracted with

3-chl oro-5-net ho
(336 g) and THF (2
above is charged
Wsi ng aY&T t E1R%eat ur EDBfaquseus é&&t‘?’tﬂ?s are combined and

port I ons ca

mﬁpzq{sahamlomea& %m@ﬁi)qu 500 mi) aafl @d de (Exanple 1)

s 1K exvrapns S BiRcPly RORY D ﬁﬁ%‘?f’ﬁé' o oo

mxture to rise tsriB0¢@mMikE. PWAheafhars K SQdicht corpmakemperiagure for sodi um
i sopropoxi de is rig1aedrsi t bhdHo1(B¥dn k) fandrédahrough fileee is added to
the 12 L reacti Orbafplegsgoat-ggewf@hxghlﬁ&cel and 'tﬁe haated dgxdeisreflux for 7

hours and t hen coolg

d f h .
Af t er cool i fft F% %ﬁt%e é??% rrge{] gn foat Eg St'ﬂé{ (r)g?lji oslrclgm gurs

(85 nL) is HHded

oY W Ig5R ke Sritke LTREnS £ eTTed|te G 12 L3 ¢Skl to give a

final pH of 1.5. Mhadrkettomes filask fitteflj witdr adrachepigfl SEixzer paper and
the filter cake isnhd a thermometer. With agitation, the solution is

15

20

25

30

35

cooled to 5°C to 10°C and concentrated hydrochloric
acid (70 mL) is added to give a final pH of 2. The
slurry is stirred for 2 hours at 5°C to 10°C and the
crude product is collected on filter paper and washed
with deionized water (3 x 400 mL). The off-white
product is dried in a vacuum oven at 50°C to afford
215.1 g of the title compound;

High Pressure Liquid Chromatography (HPLC): 99.72%
(w/w); 98.93% (by area).

Optionally, the product may be recrystallized as
follows: To a 5 L 3-necked round-bottomed flask fitted
with a mechanical stirrer, a thermometer and a reflux
condenser with a nitrogen inlet are charged crude
S-methoxy-3-(l-methylethoxy)benzo(b] thiophene-
2-carboxylic acid (206 g), IPA (1.07 L), and deionized
water (2.14 L). With agitation, the slurry is heated
to 80°C to 85°C and stirred until all the solids
dissolve to give a homogeneous solution. The heating
mantle is removed and the mixture is allowed to
air-cool to 30°C to 35°C. The slurry is cooled to
0°C to 5°C in an ice bath and stirred for 2 hours. The
solid is collected on filter paper, washed with
0°C to 5°C deionized water (1 L), and dried in a vacuum



10 washed with THF (200 mL.). The clear filtrates are charged to
a 12 L 3-necked round-bottoned flask fitted w th a nechani cal
stirrer, a thernmoneter, and a distillation head with refl ux
condenser and THF is distilled out of the flask under |ow vacuumto
a batch 15 tenperature of 50[err]C. Heptane (3.1 L) is charged to the
flask and the slurry is cooled to 5[err]C and filtered t hr ough
filter paper. The filter cake is washed with hept ane (300 niL) and
the conbined filtrates are washed wi th a sodi um bi carbonate sol ution
(3 x 390 nL) 20 prepared by dissol ving sodi um bi carbonate (47 g) in

dei oni zed water (1170 nL). The heptane solution is charged to a 12 L
3-necked round-bottoned flask fitted -20-Wi th a nechanical stirrer, a

t hernoneter, and a - distillation head with reflux condenser and
heptane is 25 given jat| B3 e &F°Ct he divesROBirmlef thavtébtaiumto a batch
temperature of 70Ccohjnmdcadlanngtt-whieé Eiigk) and a sol ution of

pot assi um hydr oxi d@p£§929g)25%n #A8IQNb3 ks (by ared@ter (1570 nL) are charged
to the 12 L flask. The élstl | ation head is replaced with a refl ux

condenser 30 and the dark solution is heated t refITx and stirred
for 4 hours and théﬁ%&@ﬂﬂﬂ?—%—ﬁ%&ﬁé—@i&—m dg-meth red for 16
hours. The refl ux pittrgesoazd fikri iophs poramidedi stil | ation
head and I PA is distil I'mda n:.trogen @uiged :ﬁmrmerﬁ&teueucmmﬁsmubmtaa a batch
telrrp;ar at U\rlﬁ OL 35 tf%as]?&@ttl:ecgd%'leﬂéa[zﬁgcf]{‘ﬁc{%@al(éfﬁ@em—)a 't%e?tﬁ’&ﬁ@ ek the
sol uti on ich is 0 r

??fﬁ& %1 enge % E a%dg. Cf%{] !ﬂ éalh re charge%

-19- 3(&1 ust &d Oncent

(480 nlL). Th aque&uge%"tﬂxéi’f? o‘rlr'}“g “é%’i‘@&eW‘?W] hioph eﬁﬁfh i sobut yl
ketone (M BK) (2 x 2508rchexylihdcitie(300 g) andnbeefanifrile dit? ét’s are
extracted with dei oOhezelthrry is heated to 60°C to give a homogeneous

solution. (The warm solution is filtered if
particulate matter is observed.)

15 To a nitrogen purged 5 L 3-necked round-bottomed
flask fitted with a mechanical stirrer, a thermometer,
addition funnel, and a distillation head are charged
thionyl chloride (268.2 g}, acetonitrile (0.85 L), and
pyridine (0.18 g). This solution is heated to 60°C and

20 to this is added the warm solution of S5-methoxy-
3-(l-methylethoxy)benzo{b] thiophene-2-carboxylic acid
via the addition funnel. (The rate of sulfur dioxide
and hydrogen chloride gas evolution is controlled by
the rate of addition of the S-methoxy-3-(l-methyl-

25 ethoxy)benzo [b] thiophene-2-carboxylic acid solution to
the thionyl chloride soclution.) After addition of the

- S-methoxy-3-(l-methylethoxy)benzo[b] thiophene-
2-carboxylic solution, the reaction temperature is
slowly raised to 80°C (The solubility of sulfur dioxide

30 and hydrogen chloride gases decrease as the temperature
increases. Foaming could result if the temperature is
raised too quickly.) and 1.35 L of distillate is
collected. An additional charge of acetonitrile
(1.13 L) is added to the reaction mixture which is then

35 cooled to.20°C.




5 water (300 nlL). The aqueous solutions are conbi ned and

stirred with PWA carbon (50 g) at roomtenperature for _ 16 hours. The
solutiton is filtered through filter paper coated with supercel and
the fi'lter “cake is washed with deionized water (2 x 300 niL). The
pal e 10 yellow filtrates are transferred to a 12 L 3-necked
round-bottomed flask fitted with a nechanical stirrer and a
thermoneter. Wth agitation, the solution is , cooled to 5Cto
10[err] C and concentrated hydrochloric acid (70 nmL) is added to give
a final pHof 2. The 15 slurry is stirred for 2 hours at 5[err]Cto 10C
and t he crude product is collected on filter paper and washed

wi th deionized water (3 x 400 nL). The off-white product is dried in
a vacuum oven at 50[err]C to afford -21-215.1 g of the title conpound;

20 Hi gh Pressure H‘M'r@i&%%ﬁh? Flhl %uﬂt@egu %teomFgcry(w/w);

98.93% (by area stallized
as o yf ol | og/vsflal'ﬂ‘ gigted yip ﬂﬁﬁ& b%"t‘trﬁﬁﬁdaqq &sk fitted

wi t h a mechani cal tBegmomager arenhehargadt Tramdnetetnaeplex(125.1 g),condenser with
a nitrogen inlet acetcpiiaribd (OL66d), and triethylamine (136.7 q).

5- met hoxy- 3- § 1- methy/| e hexsn faenxéﬂtlehtm Qe NGrd then addeaCas gyl i ¢ acid

0T e iy o i G s ey, oo on

the slurry is heat

solids 30 di sé‘gd%?ect 8" b‘tlff) e‘H’é&ﬂg 9§ g8dion The heating

mantl e i s renmoved (2hE tRed Qlt)ureThesr%Fr‘-ﬂd}\mm migture is sgirzesoet to 30[err]C
to 35[err]C. The 50 rfpri & loool & tthen at 25°0[ficr 1 € Hourd| ergshfesn an ice

bath and stiored ppécipibetd Dut THL solution HREidl the eOltheet 8d LRIl ter
paper, washed w tRe33eq 20[HE) C 1R Edd Gl QQI Zéeq..)m@g eadd(a% 3 and
dried in a Vacuunkhe product slurry which is then cooled to 0°C t -20-
o 5°C.
The solids are collected on filter paper and washed
with IPA (2 x 400 mL) to give 545.2 g (309.7 g dry) of
15 IPA-wet 5-methoxy-3-(l-methylethoxy)-N-1H-tetrazol-
S-yl-benzo(b] thiophene-2-carboxamide as a light grey
solid. The IPA-wet cake is used directly in the next
step;
HPLC: 99.8% (w/w); 99.7% (by area).
20
Step 3: Preparation of 5-methoxy-3-(l-methylethoxy)-
N-1H-tetrazol-5-yl-benzo[b] thiophene-2-carboxamide,
sodium salt
To a nitrogen purged 3 L 3-necked round-bottomed
25 flask fitted with a mechanical stirrer, a thermometer,
pH probe, and a reflux condenser are charged 5-methoxy-
3-(1-methylethoxy) -N-1H-tetrazol-5-yl-benzo [(b] -
thiophene~2-carboxamide (309.7 g), and IPA ({1.25 L).
The resultant slurry is heated to 60°C and to this is
30 added a solution of sodium hydroxide (38.1 g) in
deionized water (307 mL) to give a final pH of 9.0. (A
hazy purple solution forms after the addition of the
sodium hydroxide solution). The solution is stirred at
60°C for 30 minutes and filtered through a Celite bed.
35 The filter cake is washed with IPA (640 mL) and the
combined filtrates are charged to a 12 L 3-necked




oven at 55C to 60[err]C to give 205 g of the title conpound as an

off-white solid; HPLC:  98.25% (W w); 99.58% (by area). 5 Step
2: Preparation of 5-nmethoxy-3-(1-nethylethoxy)- .

N 1H-tetrazol - 5-yl - benzo[ b] t hi ophene- 2- car boxam de To a
nitrogen purged 3 L 3-necked round-bottoned flask fitted with a
mechani cal stirrer, a thernoneter, a reflux condenser, -and an
addition funnel are charged 10 5- met hoxy- 3- (1- net hyl et hoxy)

benzo[ b] t hi ophene- 2-carboxylic acid (300 g) and acetonitrile (1.97
L). The slurry is heated to 60[err]C to give a honbgeneous
solution. (The warm solution is filtered if particul ate matter is
observed.) 15 To a nitrogen pu+@kd 5 L 3-necked round-bottoned

flask fitted with a chanlc rr r addi tion
funnel, and a di s’E‘?“In R ‘Zafd'aék‘e %ﬁ’ﬁ‘lﬁa t% a mecg‘t‘ﬁf’% SEEFISri de (268. 2
g), acetonitrile %GhSS""L“)eteﬁnand a distig FEH%“?%?&@@P“%P% solution is
heated to 60[ err]&iddndor} IPA 4 Ly hi sThes IBMdedutiwn var reaedutd on of

5- met hoxy- re¥iti- eyl sidiexy) bejiz ehé] ton-eptenazéotmpboxyl i ¢ aci d

via the addidion funnel. arQTB?sfﬂ.tl@doéuts‘élff tie CE'IQQ(IE derhe resulddify hydrogen
chloride gas evolution js co %c;ﬁ ggcg gge%of addition of the
5- et hoxy- 3- (1- metHFY ’2%'°°° Y i1} 47) @ﬁ?ofﬁ?ﬁ?oﬁ%e E8r $¥%ylic acid
solution to thematthiCokg| S ChifeF i 2doyss ut iTHAR. 5oL4PEe?T®ddi ti on of the

5- met hoxy- 3- ( 1- ne¢dblleetérbron) bekteo] bapdn @pHdewashed with IPAcar boxylic

solution, the rea¢six0a0b enper afiy €ilber cake isSlouhsyferaedem 803 8D[err] C (The

sol ubility o sul §iHechMoqﬁdS&ttomearﬂandfpa:%a oL fergases decrease as

the tenperature ases. .Foamn su the tenperature
i's rai sed P55 Gh! cakltg Tieyet Sﬁon ug S c?riéae 3'%%

collected. An addft5o8Rall-Ha elsof:h%’&qﬁdoﬁ?t?r}q élaSk and f’f $3uI5Y | s added
to the reaction mxthﬁﬁeemtcﬁm(é fiolme? 1BBirs, casdetietp 12§°Q0[amdr ti@n
to 0°C to 5°C and stirred for 1 hour. (The acetone

15 reslurry procedure is found to effectively remove the
purple color that contaminates the product.) The
solids are collected on filter paper, washed with
acetone (400 mL), and dried in a vacuum oven at 45°C
for 18 hours to give 274 g of 5-methoxy-3-

20 (1-methylethoxy) -N~1H-tetrazol-5-yl-benzo [b] thiophene~
2-carboxamide, sodium salt as a beige solid. An
off-white final product is prepared by péssing the
aqueous IPA solution of 5-methoxy-3-(l-methylethoxy)-
N-1H-tetrazol-5-yl-benzo[b]thiophene-2-carboxanmide,

25 sodium salt through a carbon bed prior to azeotropic
removal of water.
Assay (HPLC): 99.1% (w/w)
99.8% (by area)
Titration (0.1N HClOQ,): 99.76%
30 Identity (IR): : Consistent with
structure

Sodium Content: 6.49% (6.47% theory)



-21- To a nitrogen purged 1 L 3-necked round-bottoned

flask fitted wwth a nechanical stirrer and a t hernoneter are charged
5-ami notetrazole (115.1 g), acetonitrile (0.56 L), and triethylam ne
(136.7 g). * 5 The solution is heated to 45[err]C and then added to the
5 L flask containing the acid chloride over 25 m ”ﬁSBﬂmR ced 23C
exothermresults during-the addition (20C mu " The
resulting mxture is stirred at 50[err]C f hen at
25[err]C for 16 hours. (Salts 10 precipitate out of solutlon while the
m xture i s being stirred at 50C). Deionized water (1.42 L) is added
to the product slurry which is then cooled to O[err]C to 5C.

The solids are collected on filter papey~ and washed with IPA (2 X
400 nlL) to give 545.2 g (309.7 g dry) of 15 | PA- wet

5- met hoxy- 3- ( 1- net hyl et hoxy) - N- 1H- t eS| - '

5-yl -benzo[ b] t hi ophene- 2-carboxam de as a |ight grey solid. The

| PA-wet cake isiused ﬁi:d&cstsl Fod Rhé HreP@¥dtion of a To@Pund of  HPLC 99.8%
(Ww; 99.7% (by ar e3lmui201v Step 3: Preparation of

5- met hoxy- 3- ( 1- nethylet%oxy)

N-1Htetrazol - 5-yl - benzo[ b] t hi ophene- 2- car boxam de, sodi um sal t

To'a nitrogen purged 3 L 3-necked rBund-bottoned 25 flask fitted with a

mechani calSstirrer, a thernonetgr,
are charged 5- nethoxy-

3-(1-net hyl et hoxy)-N-1Htetrazol - K benzo[b]-
t hi ophene- 2- car boxani de (309.7 g3],™%2 2 51). The resul tant
slurry is heated to 60[err]C and to thls is 30 added a sol ution of

sodi um hydroxide (38.1 g) in dei oni zed water (307 nlL) to give a
final pH & 9.0. (A hazy purpl emsol ution forns after the addition of
t he sodi um hydroxi de solution). The solution is stirred at

60[err]C for 30 mnutes and filtered through a Celite bed. 35 The
filter cake is washed with I PA (640 nL) and the conmbined filtrates

are charged to a 12 L 3-necked
wherein R, R!, and R? are each independently H,

15 alkyl, alkoxy, halogen, or nitro which comprises
treating a compound of Formula V

probe, and a reflux condenser

R

R CH=—CH—CO,H
20

v
25 ‘ =
wherein R, R!, and R’ are as defined above with
thionyl chloride in the presence of a 4-N,N'-
disubstituted aminopyridine and a solvent to
afford a compound of Formula IV.

2. A process according to Claim 1 wherein the 4-N,N'-
disubstituted aminopyridine is selected from the
group consisting of 4-(4-methyl- '
l-piperidinyl)pyridine; 4-(4-methyl-



-22- round-bottoned flask, fitted with a nmechanical stirrer, a

thernmonmeter, and a distillation head, followed by ~additional |IPA (4
L). The I PA solution is heated to reflux (81C) _and 2.8 L of the

| PA- wat er razeotropic 5 m xture are di's 'Jggd ut of the flask. The
resul ting slurry is cooled to 25[er?* “n et 2ty 18 hours and
then at OC to 5C for 2 hours. The solids ar ted on filter
paper and washed with | PA (3 x 400 niiyu cake is
‘transferred to a 3 L 10 3-necked round-bottomed flask fitted with a
mechani cal stirrer, a thernoneter, and a refl ux condenser.

Acetone (1.39 L) is charged to the flask and the slurry is heated at
50[err]C for 2 hours, cooled to 25[err]C, and then to Oferr]Cto
5[err]C and stirred for 1 hour. (The acetfme 15 reslurry procedure is

product.) The sof | 51 . er RaPer_, washed with
acetone (400 nl), and ‘gPFBFRYAIBLAPR¥TATHNG! P ~giethyianinor 18 hours to
give 274 g of 5-net ho)p)yrgdirgghydrochloride.

(1- et hyl et hoxy) - N-1H-tetrazol - 5-yl - benzo[ b] t hi ophene-

2- car boxam de, sodi Umasgkbcéts acdvrddfy 3@ tOain\2? wherein €Hd 4whjn'e fi nal

product is prepared by;; i. ) . U A ol ution of
5- met hoxy- 3- ( 1- net hyl éz@@ﬁ ﬁQt&E'%.mmopyrlqug

OXY).- :  as
N-1Htetrazol -5-yl - ben?g[‘ﬂ%/ N BPHORET L88r boxani de, 25 sodi um sal t

found to effectively rle'??%{fitgtf’gwegﬁ%%in%gﬁgiﬁf??gﬁrdeghat contam nates the

t hrough a carbon bed prior to azeotropic renmoval of water.

Assay (HPLC): 4. A process acc@id§otonli)im 1 wherein the solvent

99. 8% (by area) isThbpeddeon (0. 1IN HC1gerr]): 99. 76% 30
ldentity (IR): _ Consi stent with

structure §9dl L}\mpgggésesn%écording to Claim 1 whgfe%%%:t(ea 47% theory)

compound of Formula IV is selected from the group
consisting of: 3-chloro-5-methoxybenzo[b]-
thiophene-2-carbonyl chloride; 3-chlorobenzo(b]-
thiophene-2-carbonyl chloride; 3-chloro-
6-methoxybenzo (b] thiophene-2-carbonyl chloride;
3-chloro=-6-nitrobenzo{b]}thiophene-2-carbonyl
chloride; 3-chloro-6-methylbenzo([b]thiophene-
2-carbonyl chloride: 3,4, 6-trichlorobenzo(b}-
thiophene-2-carbonyl chloride;
3,4-dichlorobenzo(b] thiophene~2-carbonyl chloride;
3-chloro-5-nitrobenzo [b]thiophene-2-carbonyl
chloride; 3,5-dichlorobenzo(b]thiophene~2-carbonyl
chloride; and 3, 6~dichlorobenzo(b]thiophene-
2~carbonyl chloride.

6. A process according to Claim 5 wherein the
compound of Formula IV is 3-chloro-5-methoxy-
benzo[b] thiophene-2-carbonyl chloride.

7. A process for the preparation of the compound of
Formula I '

——

L



24 ' CLAIMS . A process for the
| ar ge-scal e preparation of a conpound of Formula IV —

[err]: ~wherein R, Rerr], and Rerr] are each n

al koxy, hal ogen, or nitro which consists of: eP‘feéatlng 1
equi val ent of a conpound of Formula V l[ﬂl/ [err]
wherein R, Rerr}, and R err] are as defined above w ent of .a

4-N, N -di substituted am nopyridine or a hydrochloride salt thereof and a
sol vent ; step (b) followed by addition of. 5 equival ents of

t hi onyl chloride; step (c) heating the m xture for about 5 to
about 7 hours at about 80[err]C to about 85[err]C, step (d)
extraction with a solvent and filtratiers4to renove 4-N, N - disubstituted
am nopyri di ne hydrochl ori de; and step (e) addition of a nonpolar
solvent to afford a conpound of Fornula IV. 2. A process according
to claim 1, wherein the 4-\aN - dj ubstitukgd<éninopyridine is selected
fromthe group consisting of 4-{4 pi Reri di nyl) pyri di ne;

4- (4- et hyl - 1- pi peri di nyl ) pyridi ochl@rld . 4-

di et hyl am nopyri di ne; and 4-di . Wt I O drochl ori de. 3.
A process according to claim 2 mhereln t e 4-N N -lHi substituted

am nopyridine i s 4-dinethyl am nopyri di ne. process according to
any one of clains 1-3, wherein the sol vent IQDS ep (a) is heptane. 5.
A process according to any one of clains 1-4Nawherein the conpound of
Formula |V is selected from the group conS|st|ng of :  3- chloro-5-
nmet hoxybenzol[ b] t hi ophene- 2- car bonyl chlorlde

3- chlorobenzo[b]thlophene 2- car bonyl chl ori

3- chl or o- 6- met hoxybetBFB] $APS P ELER c‘éﬁbﬁ?ﬁﬂ“n%h@&r FaEoung_ k| or o- 6-

ni t robenzo[ b] t hi opherkerpubzMadonyl chl ori de;

3-chl oro- 6- et hyl benzo[ b] t hi ophene-2- carbonyl chlori de;

3,4, 6-trichl orobenzo[ b] t hi ophene-2-carbonyl chloride; 3, 4-

di chl or obenzo[ b] t hi ophene- 2-car bonyl chl ori de;

3-chl oro-5-ni trobenzo[ b] t hi oph

Va

with thionyl chloride in the presence of a 4-N,N'-
disubstituted aminopyridine and a solvent to
afford the compound of Formula IVa;

MeO a

Cl *

Step (b) treating the compound of Formula IVa with
sodium isopropoxide in a solvent followed by
saponification with a base to afford the compound
of Formula III;

HIIIIIl |||||| I|I|| |II|I Il lIII



25 carbonyl chlori de;

and 3, 6- dichl orobenz
accordlng fo claim5
chl or 0- 5- met hoxybenzo
according to any one
selected fromthe gro
process according to
A process according t
(e) is heptane.
Formul a |

treating the conpound
[err] with thio

Formula 111;

3, 5-di chl or obenzo[ b] t hi ophene- 2- car bonyl chl ori de;
o[ b] t hi ophene- 2-car bonyl chlori de. 6. A proces
wherein the conpound of Forrmula IVis 3-

[ b] t hi ophene- 2- car bonyl chl ori de. 7. A process

of claims 1-6, wherein the solvent in step (d) is

up consisting of toluene and- eLhyL acet ate. 8.

claim7, wherein the solveﬁi eth I aceraie

o] any one of clains 1-8, in step

10. A process for the prep onpound of
[err] step (a)

of Formul a Va

S

A

9.

nyl chloride in the presence of a 4-N, N -disubstituted
am nopyridine and a solvent to afford the conpound of Fornula IVa; [err]
step (b) treating the conpound of Formula |IVa with sodiumisopropoxide in a
sol vent foll owed by saponification with a base to afford the conpound of

-26-

IIT

Step (c) treating the compound of Formula III in a
solvent with thionyl chloride and pyridine in a
solvent and subsequently adding S-aminotetrazole
and triethylamine in a solvent to afford the

compound of Formula II;
o

N N
YT
N—™N

R
= IT

Step (d) treating the compound of Formula II with
sodium hydroxide solution in a solvent to afford
the compound of Formula I.

A process according to Claim 7 wherein the 4-N,N'-
disubstituted aminopyridine in Step (a) is
selected from the group consisting of 4-(4-methyl-
l-piperidinyl)pyridine; 4-(4-methyl-
l-piperidinyl)pyridine hydrochloride;
4-dimethylaminopyridine; and 4-dimethylamino-
piperidine hydrochloride.

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\



26 [efr] step (c) treating the conmpound of Fornmula Ill in a
sol vent .with, thionyl chloride and pyridine in a solvent and subsequently
addi ng 5-am.notetrazole and triethylamne in a solvent to-afford the

conpound of Formula I1; [err] step (d) treating the conmpound of
Formula Il with sodi um hydroxide solution in a solvent to afford the
conpound of Formula I. 11. A process according to ctarm 10 wherein the

4-N, N -di substituted am nopyridine in step (a)rhis Shett@aeBéeqRedidcein t he group
consi sting of 4-(4-nethyl-1- piperidinyl)pyridi

4- (4- et hyl - 1- pi peri di nyl ) pyridine hydrochl ori LI“,HH”!,
di met hyl am nopyri di ne; - and 4-di net hyl am nopi peri ori de.

12. A process according to claim1l1l, wherein the 4-N, N -di substituted

am nopyridine is 4-di nmethyl am nopyridi ne. 13. A process according to
any one of clains 10-12, wherein the solvent in step (a) is heptane. -
14. A process according to any one of clains 10-13, wherein the solvent in
step (b) is tetrahydrofuran. 15. A process according to any one of
clainms 10-14, wherein the base in step (b) is sodi um hydroxide. 16. A
process according to any one of clains 10-15, wherein in step (c) the
compound of Formula Il is treated w thsyhi onyl chloride and pyridine in
acetonitrile. 17. A process according to any one of clains 10-15,
wherein in step () A panresa aceerding tn@lein &t wpeaedmdahar &Nlided in
acetonitrile. - 1&isAbptined AGAOHEHidIne OifRAydoierhylagimi-ns 10- 17,
wherein the solvent ig,5heRe(d) is isopropanol.

10. A process according to Claim 7 wherein the solvent
in Step (a) is heptane.

11. A process according to Claim 7 wherein the solvent
' in Step (b) is tetrahydrofuran.

12. A process according to Claim 7 wherein the base in
Step (b) is sodium hydroxide.

13. A process according to Claim 7 wherein in Step (c)
the compound of Formula III is treated with
thionyl chloride and pyridine in acetonitrile.

14, A process according to Claim 7 wherein in Step (c¢)
S5-aminotetrazole and triethylamine are added in

acetonitrile.

15. A process according to Claim 7 wherein the solvent
in Step (d) is isopropanol.

L



