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85  solubility and their lipophilic character. As a matter of fact, acetazolamide is practically insoluble and lacks
lipophilic groups, its poor absorption when instilled in the eye being ascribable to both such factors.
The present invention provides some compounds related to acetazolamide or to its N-methyl derivatives,
which contain a lipophilic acylic chain bearing at its other end an esterified or unesterified carboxylic group, an
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whih 1§ nodified In the acetamide group, ire. 5-(ethyl mal onyl ami no)-1
, 3, 4-t hi sdi azol e- 2-sul fonam de. TheEpaisskgmampounds are di scl osed as
hypogl ycem ¢ agents. The USA-4 483 864 di scl oses acetazol am de derivatives
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active in vitro as carbonic anhydfase{ji nhibitor, but gives rise to the
active conpound once met abol i zed Nea-tdhe eye. The obj ect of the present
invention is to provide conmpounds capabl e of inhibiting carbonic anhydrase,
whi ch so” conpounds, In addition to show ng an activity conparable to that
of acetazol am de, also are c acterized by being well absorbed locally, so
that they can be enployed b adhlglstratlon through the topical route. It
s quite clear that topicht SO Al 1 ows tg 3 tain a therapeutic
action w.thout the noxious side kffé S glven by th ug itself when It Is
adni ni st&red t hrough the systengo.Lowte. Accordingly, we have devised to
nodi fy the nol ecul e of acetazol am de so as to irncrease both their water 5s
solubility and their |ipophilic character. As a matter of fact,
acet-azol am de is practically insoluble and |acks Iipophilc groups, its poor
abgorptign when instilled in the eye being ascribable to both such factors.
The present Invention provides so conpounds rel ated to acetazol am de or
to its N-nmethyl derivati vessCONY sg%uuza I|pophk£gf acylic chain
bearing at its other end an estdgrifiidd Fnesterifi Earboxylic group, an
2 EP 0 354 881 Bl am no grou pht hal i m do group, for use in the

t opi cal #reatnent of glaucoma. JAccordi ngly, the present invention

specifically provides the use ¢gf, conpounds related to acetazolam de or to
its N-nmethyl derivatives,. capabﬁe of inhibiting carbonic anhydrase, said

conpounds havi ng the fornula 5 Y- CONH S
SSUNH r, " whereinyispned thejfollowingigioupss TWCON so S 15
% 0,080, N "I 2 | 2 ft-N 20 Y .CONf#.srrS So
XH2(L) 25 CH3 wherein Y Is one of the
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wherein R; Is a straight or branched alkylene or aryialkylene or a Phenylene group, R, is hydrogen or a straight
85 or branched alkyl optionally substituted with halogen, R and Ry, which are the same or different from one
another, are hydrogen or a straight or branched alkyl, as well as the physiologically acceptable salts thereof,
for the manufacture of a medicament for the topical treatment of glaucoma.
More particularly, the present invention provides the use for glaucoma treatment of compounds having the
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R20-R1-f0 35 R K N-R1 40 ; : 7 R4 45 R
~ ~ 50 R4 wherein Rl |Is a straight oeprbssseshred al kyl ene or aryl al kyl ene or
a Phenyl ene group, R2 Is hydrogen or a straight 55 or branched al kyl
optional |y sphsid ' QRES hi ch are the sane or
different from odrs\tgwgﬁ&rwg%rgﬁg hyd?ggzo#agﬁhéaaﬂ%nt"%i ght or branched al kyl,
as well as the physiologically acceptable salts thereof, for the
manuf acture of a medi cament for the tng@ﬁtht)reat ment of glaucoma. More
particul asly, the present invention pr é& es? fthe use for gl auconm treatnent
of conpounds having the 3 EP O 354 8 Bl formulas (1), (11), or (111)
wherein Y has one the followng structures: R O0-C (CH2) wherein R2 is
hydr ogen or whessin Bi ighidragen drracsivaibie dr tadniched alkphhaving 1:202@rboraattyosand opivealip eabstituted
optional | y swithshalogen; mbeingian intdgeribetyeen 1 and@iiong an | nt eger between | and 10;
or: 10 R2@ 15 wherein R2 has the same neani ng as above; or R3-,%6-N( CH R4
wherein R3and R4, which are the same ordiffgwantfrom one another, are
hydrogen ora | oweral kyl of 1-8 carbqng. @ bei ng an I nteger between
| and 10; or R3 30 . 27§ - CR4
0 so wherein both R3 and R4, as well & n, have the sane neani ngs as
above. Th® conpou qis Eli sc'l_osedi aboye can also be In the formof their
physi ol ogi ca f'%c’cgf) 55@?&??%?8%%%""& bases and of acid, either organic
or jinorganic. Sone of the conpounds |isted above are al so new per se, and
therefore the present invention alB rNovi ?éaﬂs :
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wherein Ry and Ry, which are the same or different from one another, are hydrogen or a lower alkyl of 1-6 carbon
25 atoms, n being an integer between 1 and 10; or:

4

85 wherein both Ry and Ry, as well as n, have the same meanings as above.
The compounds disclosed above can also be in the form of their physiologically acceptable salts, both of bases
p. and of acid, either organic or inorganic.
- Some of the compounds listed above are also new per se, and therefore the presentinvention also provides
the N-methyi derivatives of acetazolamide of the formulae (II) and (Ilf) wherein Y has the same meanings as
40 inthe main claim,
Further, the invention prevides compounds related to acetazolamide and its N-methy! derivatives having
the formulae (I}, (It) and (lll) wherein Y is:

N—R,—™
R4 0

and R4, R; and R4 have the same meanings as in the main claim.
The preferred compounds of the latter group are those in which Ry is (CHy),-, n is an integer between 1
and 10 and R; and R,, which can be the same or different from each other, are hydrogen or lower alkyl of 1-8
55 carbon atoms. _
Examples of suitable bases are sodium hydroxide, potassium hydroxide, calcium, barium and ammonium
hydroxides. :
'Hydrogen halides, sulfonic acid, phosphoric, nitric, perchloric acid, and aliphatic, cycloaliphatic, aromatic
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the*:?l\l-nﬁthyl derivatives of acetazolam de of' the fornulae (PlI') and (II1)
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ke thgy are nore solubl'e and nore l'i pophiic with respect to
acetazolanlde because of the presence in their structures of the nodifler
group Y. Therefore, they are nmuch nore absorbable topically. 10
Mor eover, anong such conpounds those which have In their chain an
esterifled carboxyl -group have a further feature that nmakes them
particul asly Interesting for topical treatnent of glaucoma: due to the
action of esterases thatare present in the oculartissue, they give rise to
a principal netabolite with a free carboxyl group. The latter, as a result
of its physlcochem cal characteristics, has a poor tendency to pass into
th | asma and to spread throughout the organism This contributes to
retduce tBe possibility that the novel conpounds exert 15 a systemc
action and hence this contributes to reduce the possibility of occurrence
of side effects. The following table | reports sone results of in vitro
activity tests of the conpounds of the present inven- tion;beside the
solubility in a buffer at pH = 7.6, there I's shown the value of the nolar
concentration that gives a 50 % reduction of enzymc activity (IN): as can
be esgrly seen, the in vitro activity of the conpounds of the



presént ifnvention |Is conparable to or better ‘than that of acetazol ami de. 20
25 30 35 40 45 50 55 5 EP 0 354 SEFPOSF4SMMIE | CO MPOUND

Solubility in 5 buf f er
pH x10-7 7.6 (ng/M) ACETAZOLA4I DE _ 4.,4 10
RENDE 023 Sefies |., YuCH30C LCH2 TABLE 1 . 0.74
5.5 RENDE 24 | . TCGL3Cc- (CH2j 7- 2. 25.
45 2RENDE 027 CBf1p6BkD 0 Seriesl, Y-NH2- 81&5“’11“!' in P
0.208 & A 4.4 25 RENDE OB@fSetups 1, YCH3C. klla€7((c
) .2* ?°6 7 3.3 30 RENE)F 2 Series |,
YWCH3( t Ki 2) 4POC- S. CH?) 0.47 1+6 P)o’q QRFNDE_Qg4
0 35 Series.lt VYt (mymmoc-( CH22 1. 24 L 3.7
RENDE 035 .0 40 Seriesll. YTCH 3 tCN\H 241D &,4H2
0.535 0 3.07 RENDE 037 45 Seriesl, YKOpP (CHM
28. 7 RENDE 023
Series I, 'f‘“s"ﬁ‘”(-‘:“z’i" 1 o0.714 I 5.5
15 -
RENDE 024
\\/, Seriesi]I, 1-6&30§—-(CH2_)_-2- _ 2.25 4.5
® RENDE 027
Ser'i_E_SI. Y'NHZ"(C“Z)T . 0.208 .. 8.4 -
25 RENDE 029
Series [, Y=CH CH2°(|:| (CH )-- 2276 7.3
O o RENDE 032 0
Seriesl, Y'.CH.3!.C.82.’4.0%——.(.CH2)5-... 0.47 . 3.9
RENDE 034 0
35
.\/ Seriesl, Y=(CH, ) CHCHZOC (CH }- 1.24 3.7
RENDE 035 0
40
SerieslIl, v~cu3(CH2!“oE—-IQﬂ.z)§ 0.835 | 3,07
RENDE 037
45 * - c
Series], Y-_i_wi_—'l “-2-)? 1 28.7 . 5,5
50

For determining the in vitro activities, samples were employed at molar concenfrations of 10-7, 3 x 107, 6
x 10-7, and 106, and the results given in Table 1 were obtained by COs-electrode potentiometric analysis.

In vivo experiments were carried out on the compounds of the present invention, and, amongst the others,
those experiments whose results are reported in the following Table 2, concerning the decrease in the ocular

§5  pressure in rabbit.

For determining such resuits a transient ocular hypertension model was employed, said hypertension being
obtained in rabbit through rapid venous infusion of suitable volumes (20 mi/kg) of 5 % glucose solution.

Albino rabbits from the same farm in New Zealand were employed, whose weights were between 2,500 ¢
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40 The derivatives proposed by the present invention can be employed for pharmaceutical purposes and can

be administered topically as such or in the form of salts.

The products of the present invention and their salts can be employed in the form of pharmaceutical pre-
parations with liquid or solid, organic or inorganic excipients, which are suitable for the topical administration.
Suitable excipients are pharmaceutically acceptable compounds that do not interfere with the activity of the

45  compounds of this invention, such as water, cellulose, surface active agents, gelatins, lactose, tale, starch, mag-
nesium stearate.

Moreover, the pharmacrutical preparations, which can be collyria, tablets, capsules, pills, solutions, sus-
pensions, emulsions, ointments, creams and suppositories, can also contain preserving agents, as well as
stabilizing, wetting, emulsifying, solubilizing agents and salts for adjusting the osmotic pressure and the pH

50 value.

The compounds disclosed hersinbefore may be prepared according to one of the following methads.

A first group comprises methods which, altough different in some details depending on the structure of the
product to prepare, all start from the 5-amino-2 mercapto-1,3,4-thiadiazole and comprise three fundamental
steps: the acylation step of the amino group of the starting compound, the oxidation step of the mercapto group

&5 to the corresponding sulfonyl, and the reaction step with amonia to obtain the corresponding sulfonamide.

The specific method of this group for preparing the compounds of the series | wherein Y is the group



pardtions with liquid or solid, organic .or ihorganic excipients, which are
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met hods. A first group conprises neR RukC@0H al t ough different in sonme
details d&pending on the structure of the product to prepare, all start
fromthe 5-am no-2 nercapto-1 ,3,4-thiadiazol e and conprise three
fundanment al st eps, i ste of the am no group of the starting
conpound, tHﬂ“ﬁfﬁﬁQﬂ?ﬁﬁgg%gﬁk %apﬁﬁh Twﬁpto group ws to the corresponding
sul fonyl, _and the reaction step with anonia to obtain the correspondi ng
sulfonanlﬁe The specific nmethod of%né;é;ngregg for preparing the conpounds
of the series | wherein Y is the gr 0 354 881 Bl RROOC-RL 2 |
05 is disclosed with Its varlantS|rothe foll owi ng schene A

5- ani‘no- 2- mercapto-1, 3,4-thladlazole I's subjected to acylation (step a),
enployi n%aswmaaﬂxiishnaog%ﬂeﬁh%rhmniaaemm&eqémm carboxylic acids of the
formula: RROCR -COCH 102g 1 or the acid halides of said esters having
the formula: 15 R20-C-R 1- Cox 0 20 wherein X is a hal ogen atom or

asymmetric diesters of the fornula.fuql & ReogpFOOR or the anhydrides of
"0

t he hemiesters as above, of the form CR 20-CR -Co or the
cyclic araydri des of the bicarboxyl acl™d, of the fornula: 40 XCk Rt 0 45
C
or the anhydrides of the hemiesters as above, of the formula:
b 30
Rzo-ﬁ-R‘-Qg
0 0
35 RZO'E'Ri-CO
_/
or the cyclic anhydrides of the bicarboxylic acid,of the formula:
40
~ C{
R’ 0
N
- =

in the formulas reported above, R; is different from hydrogen. In the particular instance in which the final
desired product has R;=H, any esterified acylating agent can be employed, and the terminal carboxylic group
is liberated at the end of the process, through saponification by prolonged treatment with a strong alkall. In par-
s0 ticular, the compound is treated with NaOH for at least 2 hours at room temperature.

55



In the férmul as reported above, R2 is differént fromhydrogen. In the
particul ar instance in which the fin&Podstdst@d product has R2=H, any
esterifled acylating agent can be enpl oyed, and the term nal carboxylic
group is liberated at the end of the process, through saponification by

prolonged treatment with a strong alkali. In par- 5 ticular, the conpound
is treated with NaCOH for at |east 2 hours at roomtenperature. 55 EP O
354 81 B1 5 SCHEME A r ] TH2N( Br CH2Ph- Et OH/ Na
H2 NN ~s1 (d) N-N 15 (a)

ja') 20 (e) Y-CONHY' % ySH BrCH2Ph Et OH Na

Y-CONH fS  TSCH2Ph 25 - SCHME &

N- N ELOH Nay 002 (el) (30
(b") x + N SCH,Ph
X X 2, H 38 Y-CO\IT \r so x Hi5"ely- E"°"NHS li g. fé?r T ' Ss2NH

N-- N 55 The acyl atN-orm=Neacti on a) can be qggrl out in a #urtabl e organic
sol vent, preferably In anhydrous t<4trealyd=—toforane (THF) or nethyl ene
chlorlde under nitrogen at roomtenperalure and enploying as a catal yst an
B EP 0 _354 881 Bl prganic base, generally triethylamne wifth smal
amounts of 4-di met hyl pm nopyri dl ne ( DVAP). :

(a) (a')

L/"
o 'l
(e) v
S 5
v-conu-11’ ‘]I—su BrCH,Ph-E£OH/Na Y-CONH,11’ ‘TTfscuapn
5 N N o v NN
b EtOH/Na/CO,
(e")
— %0
35
: _ Y-CONH
o/
40 . :
J, , lia.
45
.v-con S SO, NH
O
NN '
50
&5

The acylation reaction a) can be carried out in a suitable organic solvent, preferably in anhydrous tetrahyd-
-rofurane (THF) or methylene chloride, under nitrogen at room temperature and employing as a catalyst an



The oxiidati on of the nercapto group (step B) |s performed preferably with a
gaseous halide (X2) In acetic acid eroBsassiBhperature, generally at OCC
under these conditions, the sulfonyl halide Is formed directly. Such

conpound,  adrbdlc baset ﬁ%lly@%ﬁﬂaﬁ\iﬂe ith e Adufits SA4-HRbthyleti WSMIE@MP in case it
is a solid, I $hdé&RE brodptodtiufl (sBIFBPIE bétHorned pleforely Wit a gabbsus haie Dd, Mackiice P
C) is canri&sh i témpe.amwegaseﬂa@\m o/ iABéraebd &mdmefu@rsahhy haitie is forh¥d, dirdbifl Such

ni trogen. TémpbunadGitérextraption Wit olgnidudfvert briltration In@ate i is@isélid G4 redctad Sittliqlitl @arhon@an
orthrough€ disepel ution In a weak basi c nmedi um and successive precipitation
w th an aci d, Tpe reddticrededp\e) iicantiedivyicht @ edny Iow temperating, piferiatiy at -781Q) uisdet ritrogert. | ve t O
t he process cdheeationppdadtispirifiedthroygh dipact crysiallizatioh ar through dissglutipnin 8 wbdkdasiomedium
pr ot ect t heandguccegsive prgeipitalion with ant deid cueferalihyewitmpidrechioric seidiatyi 4) bef or e .

per formi ng t hénalterpatie tothe progess taosisting ¢f éhe glepand b) abd et inpresikie to pratectihe meecapiagreyre d
out f or 11ast Bireughbenzyiationdstand) hefpie porferming thg acylsh eanifa grrup.<iysh qperptias gartke caried

( Br CH2Ph) | eptfof h%t?ﬂﬁ? b¥ 'Fla"E'Wéh%ﬁ%E (Gerapogd veth berzy] beomide (RICHRh) inpthanpl “31"6?/ P'a‘tq"i?n

(stpsa'), tofelepess! treat ment. with

a’) R eEnTR BRIy ty 'e“f“w*‘ yerpus,
; i S?"e.'ogr Z”%fm °°S?'ae & g‘@m&%mmawagﬂ@;gf%g%d&fﬂ %gsteps ©
ternatmTve e r{vgﬁg W, ClL e o % tlon
of he S“b%'f“ﬁ{ &&ﬁ%f‘é%@?ﬁis;é i e

undercondlt

process en d S Wfﬁ o?&ﬁﬂeé?s)aocoﬁnfg%tﬁ&%ﬁenﬁ%ﬁsns&f in stjBLtiRGRé starfig cohdumido 4H-
t |‘L./ schege Iﬁhdﬁ?él&d ) lahd then PdGinfglthe EandyldGon o @b inbidshtdGrolp Qs k) Followsd Yy the Bxidation
| ation (stegtedb)anrdih del@EntRvih dihdilaigeg d)e benzyl ation of the nercapto gr oup

(step e) foll anespebitt prdasssot pRpdringthe toipBihddof)theBfibsl Wierdin ERIERYRIup Wi t h anmoni a
(step c). The specific process for prepaNRg the conpounds of the series |

wherei n Y | wherdvERJS @ 8{Paighl di- Urinchediaikyieneror Biylaikger®, artar phowylehe, G didelossddin the following
al kyl enezsor schemd B thie §lamina-2-mercapto-h,b g+thjddiarals is first behzgatbdistbeimercaptolgeoup &l i thaveartor? 5
schene B: t $tep ) ofthd prezedingmohempend then Bis 4ubjelafed thiagutatibreof the ainine groupiwith the helogsdatedy
t he mer capt cartgxylicacidehiotide of the fomaulast | on step d) of the preceding schene, and
then it Is subjected to acylation of tRRa®®¥lo group with the hal ogenated
car boxyl i c wheren X slabpipgns atom apg B '?EPH‘EF"&"’S“X"RPBP@EEF'"W?@%S’H"W| s a hal ogen
and®Rl is the chain desired to be present in the final group Y. 35 40
45505610 EP 0 354 881 B1L SCiEME E X-R1L - COCH

10



SCHEME A 5 phase d ’

(f) 1 (d) EP 0 354 881 B1 SOoC 2 10
H2r S rSCH2Ph |1 . + X-R -COCl 15 (a) 20 X-R
SCH Ph N 25 (b ) X2,t 301 X-R - QONEH.SSLSOX 86

140 (O N H3 Hg. 45 HNR -CONH SOS NH 2

21 50 The acyl ati ng agent X-RLEOCI can be obtained according t&-tRe COOH
preparation stepCHiMbyAgeacti ng the cofre- spondi ng hal ogenat egrcdrboxylic
acd with #hionyl ﬁ%&gr'de (SOClI. After the acylation steg ) t he

benzyl at ed st ar tf ohpound, which is carried out accor f gg t he sane
oper ati onal nodes q& {8pse enployed in steps a)and a') of/the 5HQne A, the
oxi dation step of the mercapto s5 group (step b) is p&formed, which step
is simlar tagt $ scwépﬁhe schenme A. The conpound so obtai ned,
treated\M%r1I3q d a ni a¢(step c) as, in the st pRc) ﬂk the schene A is
sub- jected to t subgtitution, both of the hanan afs In the sul f onyl
hal i de group and of the hal ogen atom bound to RI, with two am no groups. 11
EP 0 354 881 Bl The presentinvention also relates toa specific process

f or producj,ng the conpounds of theserier | wherein Y is the group 0 5R >; 1
) 0

(CHz) r R

(a)
- v
»
- 2
X-Ri-CONHj/STSCHZPh
I
Ne—N
25
+
(b) XZ,H
o 30
~R - S
w | X-R, coNHm/ h,sozx
K/ Ne—N
40
(¢) NH3 liq.
v
“ S
HZN-R1—CONHsTT’ i SOZNH2
. N-_;:I
50

The acylating agent X~-R,COCI can be obtained according to the preparation step f) by reacting the corre-
sponding halogenated carboxylic acid with thionyl chloride (SOCl,).

After the acylation step a)of the benzylated starting compound, which is carried out according to the same
operational mades as those employed in steps a)and a') of the scheme A, the oxidation step of the mercapto

55 group (step b) is performed, which step is similar to the step b) of the scheme A.

The compound so obtained, treated with liquid ammonia (step c) as in the step c) of the scheme A, is sub-
jected to the substitution,both of the halogen atom in the sulfonyl halide group and of the halogen atom bound
fo Ry, with two amino groups. :

"



*ol T e 4 wherein RL, 1% and R4 have the neanings
al ready kcnown, which is illustatederwssssstBtvariants in the foll ow ng
scheme C. A possible route of synthesis is that of proceeding in the sane
way as that s ﬁwpes' : qﬂlf?l)on { a
benzyl ner 0@32@@ 'iﬁg‘%lgﬁlﬁos"sa%gy a?egsﬁér\cm?ﬁg&gsrﬁgdgénga}% w 't Mtgﬁ‘?e% a?iginme%
X-R1-CO-, and, in a second step, of introducing the phthalimdo group as
the term nal group in said chain throu the reac- tion with the desired
pot assi um pht hal i mi de (step h) R3O0 40 45 SO 66 12 EP 0 354 881 Bi

SCHEME C R R 10N- K

3>0+ + NH2-R - COOH o (CH YR cOoH 4

0 SCHEME 8 . R 15 phQasesd

R fGCa 24 0 (1) Isoc 30 0 V-

120 X'R CONH S rSCH 2Ph 4 R N 2 25 -

R4 : 4 - 4 4 ReN~K~ (h)
2a) X2 "+ 3(wherein Ry, Ry, and R, have the meanings already known, which is illustrated with its variants in the following

. csgheme C.
504_2 S52' Z& A possible route of synthesis is that of pla\lroceedirll\gl(%n tﬁgsa?nSe way as that sI%uﬁ in the scheme B(.:sghypﬂr
15 8. f) and a),thus obtaining a benzyl mercaptan which is acylated in the amino group with the chain X-R-CO-,
and, in a second step, of introducing the phthalimido group as the terminal group in said chain through the reac-
tion with the desired potassium phthalimide (step h).

S

\
K./ 20
26
\J 80
35

—
40
45
50
55
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RTfR GNHT -S) 'So x R4 (O I NH lig..-0 50 -R CONH-%s SO NI H

Rl ~~~~hl| ~~ : 22 13 EPE&ES54@88B1 3881 Bl Starting fromthat

poi nt, the oxidation of the benzyl nercaptan group and the treatnment with
ammonia are simlar to the steps of the preceding schenes (steps b) and c).
Al ternatively, the phthalimdo group can already be present in the initial
acylating agent, so that the acy- lation of the am no nitrogen of the

5- am no- 2- benzyl ner capt o- 1 ,3,4-thi§cﬂ'i ﬁgo%e (step b) is perforned accordi ng
5 to ways simlar to the steps a) E"8'Y of the precedi ng schenes. The
acyiating agent of the step a), which is the phthalimdocarboxylic acid

chl oride, correspondipng to the desired group Y, Bt ai ned (step 1)

t hrough treatment of 8hg>sef Nespondi ng car box¥ 0 wi th thionyl
chloride; the phthali ar bd¥x¥lic acid can bg turg prepared according
to two dPfferent ways DPSEEPN andstop 1): eithp eact+ G, eR, pERGAsSi um
phthalimde with a h? ogenatoed ﬁﬁﬁb-@éﬁi-li c acidgof thg f I la 10

X- R1- COOH or by reacf#on of ‘phthallic anhydride 4ith an o acid of the
formula NH - RlL.COOH._Aft er_the acylta\\onk:te a), the synthesis proceeds

through the same SCHEME & those of t(ag R ecedss a5k (steps b and c).
Accordi g to a spbesesic .énbadi ment of thiks |nv on, N_he_gggpounds of the
series 11 and Il1ly(the N-nmethyl 16 derivativps gy Dbé& prepared by
carrying out firstjof all the acylatlon of tRE ‘

54ani no- 2- benzyl mef capt o- 1, 3, 4- thi adl azol e (bbt ai ned t(ﬂnietsglul enzyl ation
according to the ep d) of the Schene A). According to t deSired neani ng
of the group Y, the schene. A steps d) and a'), and e), the schene B,
steps d) andy.q) .ghRHSC Cen.$hep h) or st B foll owed. The product
obt ai ned from duch op [ atjjons Zan be represent -IRQGCIJDI | owi ng
formula: 20 Y ' -CONHNe—eenN SCl X 25 where -Y'in case the

term nalssgroup is an ester or an acid (sche in case the term nal
group i s a phthalinitio group.(schene C). In &ase the termbnal group is an
ami no group (sghene B),0 X-Rl- (wherein X is hal ogen), as the am no

group will be ik e\ at tPQ(gnd by meang,ef £, RihmoNni a. 30
The conpound of t eciKﬁg fdmlais subjetted to h t hyl ati on
r ti orfwhich i 9% d out by X} in the heme D i Prusth at ed bel ow.
R4 0
0
R3
35 «R - )
| N R.‘ CDNH\W \IISCHZM
o Ry | L —
(b) +
") . le'H
PN
~R, -CONH S SO_X
1
T
46 Ne—N
R, 0
(C),l,"“a liq.
0
50 Ry
1 S
-R1-C0NH\ﬂ WSOZNHZ
N—N
Ry g

13



35 40 45 50 55 14 EP 0 354 881 51 SCHEME D Schene A, steps d and a' or
steps a and e Schene B, step a Scheemro$5488tBpPSs a orbh 10
Y ' - CONH S%r SCHPh N-N 15 . (n)

CH 1, Nam THFSéI‘ﬁ;"I that point, the oxidagﬁ@f txle Géﬁ%}lmeré(gﬁn gr§l|1p2and the treatment with ammonia are

Y -CON Qr siml@%‘ﬂi? tep$ dtithe preceding schemes (steps b) and c). N
-N 25 Alternatively, the phthalimido group can already be present in the initial acylating agent, so that the acy-3
30 CH 35 |ationof the ami en of the 5-anfife-2-berzylmercapto-1,3,4-thiadiazole (step b) is performed

S Oz X Gbiways@imiiitd e btbp$.a)and a") of the preceding schemes.

NH3 |iqg. Y CJ¥helcylating agent of the step a), which is the phthalimidocarboxylic acid chloride, correspdh@ing tojtha
.SN T desired group Y, is obtained (step 1) through treaftidint of the corresybiidig carboxylic acid with tiiony!
NH2 N- N  chioride; the phthalimidocarboxylic acid can be in turn prepared according to two #ifféxbnt ways (step m and
SERI ES11 step i): either by reaction of potassium phthalimide with a halogenated carboxyBEERIdEShe fomiida The

met hyl atthon reaction is perfornmed by dk&s6P9Hng t he conpound In an

anhydr ous or§urepetionefiphthalic anhydside wittyanlamino Feiftef hetfermulp N QHn hydride In a

sl i ght st oi chAtasihe aeyiatienstap sk the synthesispreqesds throjgh the same %ﬂ%ﬁ“%ﬂ?’%‘@ PRESeNGFESet he
1

m xture sti@PePaidBer nitrogen. Afterconpl etion of the reao- 15 T
According to a specific embodiment of this invention, the compounds of the series Il and lfl (the N-methyl

15  derivatives), may be prepared by carrying out first of all the acylation of the 5-amino-2-benzylmercapto-1,3,4-
thiadiazole (obtained through benzylation according to the step d) of the Scheme A). According to the desired
meaning of the group Y, the scheme A, steps d) and a'), or a) and &), the scheme B, steps d) and a) the scheme

\ C, step h) or step a) are followed. The product obtained from such operations can be represented by by the

following formula:
Y*-CONH~” S\~ SCH, PR
P

wherein Y’ is Y in case the terminal group is an ester or an acid {(scheme A) and in case the terminal group is
a phthalimido group (scheme C). In case the terminal group is an amino group (scheme B), Y’ is X-R;- (wherein
, X is a halogen), as the amino group will be introduced at the end by means of freatment with ammonia.
o/ 30 The compound of the preceding formula is subjected to a methylation reaction which is pointed out by "n"
in the scheme D illustrated below.

55
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EP O 354 881 Bl tion, the two nmethyl derivatives are separated by col um
chromat ography. The two net hyl deri \BRtdaseesiBie t hen oxi di zed and
transforned Into sul fonam de under the same conditions disclosed for the
derivatives of the series | (steps b and c, or steps b' and c').
Alternatively, the conpounds of series | In which Y Is the group 5
ROGCR- 2ii | can be prepared by naking use of acetazol am de as a
starting material, Instead of 5-am no-gﬁ#ﬁrspt 0-1,3,4- thiadlazole. In this
case acetsazolam de is first of all hya ol'yzed so as to elimnate the am de
group bound in io the %@*}F“ﬁoéit?'tﬁ?saﬁoaft%‘l'e%é,“!’ﬁ ®iandeet hereof , an

am ne group. The resul t §etpmeoBpoatep Bs t hen acylated In its amnic group,
while no transformationgéedecBYi $psf 8ok e group bound in the and
position, which Is already the one desired. The above nethod is illustrated
In the f# | owi hg schenme E ackt«OMHagjdé~(5-sgagrtani do- 2- sul f onam do-

1,3, 4-thiadiazole) is subjected to agijd hydrol ysis (step o), followed by
neutralization of the resulting aci d Nsel-iNi On 1S up to precipitation of
5-am no- 2-sul fonam do-1 , 3, 4-thi adi azpole (step p). 20 25 30 35 40 46 50 55
EP 0 354 881 Bl SCHEME E 5 CH3CONH G 302 NkHP N N 10 15

Ho (& 20 . 4r 2 2
ad NN 26 25 ) THF 0~~~j, (P) 30 SO~~~~~~~~~~~~
NH=~Ti ~ Si *y so 2NH2
s/
o/ 20 CH3
v--coh\rs SCH,Ph Y'-CONy” > SCH,Ph
g YU
Neme N > | N-——'N
2 - - : b
+ N . +
| (b) xz. H (§') xz. H
- 30 ' .
CHy
Y'-CON STsozx.. - Y*-CON SYSOZX
35 . - Nl___' N - J,—lﬂ
@ CHy
_ (c) NH3 lig. (c'_') NH3 lig.
40
'vlcoﬁﬂz' S~ S0 NH Y-CONwr S NH
e s T
N N C/N—_N
50 SERIESII " SERIESILI
55

The methylation reaction is performed by dissolving the compound in an anhydsous organic solvent, gen-
erally THF,containing sodium hydride in a slight stoichiometric excess.
Then methyl icdide is added while keeping the mixture stirred under nitrogen. After completion of the reac-

15



35 r T N N 40 45 60
Y- CONH ( 5 ySO2NH2 65 Thereaft er, EP0 35488181
5- am no- 2-sol fonam do-1, 3, 4-thi adi azole is acylated (stop q) by nmeans of a

hem est er hegl ald i mthyt i Gatidls 439 ding to the desired
group, i.e. I/qpe twglﬁet iﬁ g@%rﬁﬁeng%m mﬁﬁnﬁi&mgﬁmeﬂn%rh§sa?ﬂe%mn
atom and Rz dm‘élo&lddfcfr%{e%gﬁvaivw&‘t )édﬁa@géﬁpsdihdfc sBpYt hfgghar case that the

final product pmsatielySfle toipduntis Serdal iR WHIEN ¥ & trdGradp (Re=H) , the process
descri beds above is conpleted by a furtB -Ste p for deblocicing the

carboxylic group, through a prolonged t edtment with a st rong al kali. O her
possi bl e acylating agents for carrying out step q) are the hem esters of

t he car boxy/cag beprepiresiby makingasse of agtazolimidecasmsiadingl waterfal, inslead af 5-aminer2-meGao-1.54-
or their anttiediszdiedn thRxgseGcptazolamilg isfitst ofall hydiclyzed so,as|to efimingte\hirdmitegrayp bound in

f ormul a: 1R| the 5th posiion and to leave, in place thereof, an amine group. The resulting compound is thengcyiatgd inlfss o
t he corres p(ﬁm Wmtfqngforgp@gfsgp%medjgthe group bound in the and position, which is already the

“'e%s sclosure of the first rg_up

RO R2Qj - ov@égﬁc ami Ifonaimid
of rmet hods

condi ti ons, 1 1‘ "’8'F§ % % g_i"g ﬁ"?"'&??‘gthﬁgg@igﬁ?“ﬁ”ﬁ'&%'n
and enpl d%i n® '@?m’ SUETEY ?33 aiazqle 'P BPably triethyl anmine with
a small amount of 4-DMAP. An exanpl e of preparation of an acyl ati ng agent
wherein X 1s Ca is the one enploying thionyl chloride (SOC12) for

al dgenating a hem ester corresponding to the desired group Y. according to
th&_scheng: 45 G-0C - OOK SoC | 2-* --
-OR2 ul 2 R20 & R1- COC1 The manufacturing
process that starts from acetazol am de, conpared with the processes first
described, 50 has the advantage that it requires, as a starting material,
a readily avail able commercial product of a limted cost,. Le.

acet azol @& de. Therefore the process can be carried out in a quite sinple
way. The total yield obtain-

\/ 30
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able i s about 40% This invention will be disclosed in the follow ng for
exenplification and notfor limtatiEreogsaseoBes, Wth refer- ence to the
foll ow ng preparative exanpl es. 55 EXAMPLE | _

5- et hyl succi nogi am no- 2- sul fonam do-1, 3, 4-thiadi azole, 18 EP 0 354 881
Bl (Rende 023) Series I, Y = - CHEME E ; CH30j - (CH22f .
SCHEME A, route steps (a), (b), (e) ?a‘j 'H'eparation of

5- met hyl succi nogl am no- 2- nercapto-1, 3, 4-thiadiazole 10 5 g of

5-am no-2- nercapto-1, 3, 4-t hi adi azol e (0.037 nole) Is suspended In 30 m of
CH2Cl 2, under nitrogen at roomte eratg:?(e and with stirring. Then 6 m of
EteN (0.043 mole), 5.6 m (0.@€ %@m{) chl ori de nononet hyl
eater and 100 ng of 4-dimethyl am nopyf|ding (4- ) are-added. The
reaction is checked by thin | ayer chrpamtedraphy (TLC) on silica gel (10 %
met hanol®in chloroform and it shows to be conplete after 15 3 hours. To
obtain the purified product, a double volune (about 100 m ) of 30 % NH40H
is added to the m xture, then it is dilufted with nethylene chloride and the
wat er phaseafter separations addified tojpH 4 with concen- trated

hydr ochl1ori c acid without heating. Thetp e%pi tatesof onnmed isfilteredoffand
crystall P zedf r om et hanol , yi el ding 7g of{he produetwith nelting 20 point
183-188C, yield 76 % IHNVR 80 MHz (Py)] 8 = 2,8 (m4H, -CH2CHr); 3,62
(s,3HOCH3) I R(KBO): vow= 3225, 2920, 1695¥ 1580, 1365, 990, 730 cm-' (b)
Pteparation of 5-nethyl succi noyl am no- 2-sul fbnyl chl ori de- 1, 3, 4-t hi adl azol e
26 _Gaseqps chlorine is bubbled thr NN of 2 g of

5- et hyl sucei noyl am no- 2- ner capt o- 1, 11 tif adidzd e In 25 i of a water
solution of 33 % acetic acid,whilegjhelm xture I's kept stirred at 0CC for 2
hours. The sulfonyl chloride that 1s ecipitated is filtered, then washed
with ice-cold water and then dried under vacuum so . 2.3 g of sulfonyl
chloridesi s obtained, which is inmediatelly enpl oyed forthe preparation of
the sul fonam de. (c) Preparation of a-l ¢

5- met hyl succi noyl am no- 2- sul f onam do-?, 3, 4-”1i adi azol e (Rend. 023) 2.3 g of
nmet hyl succi noyl am no- 2-sul fonyl chl ori de- 3, 3, 4-thl adi azole is sl owy added
nder nitrogen to 50 ml 35 of freshly cdndensed liquid NH3 at -780C. When
t addi®ion is conplete, ammonia is renoved keeping the reaction vessel at
roomtenperature, and the residue is dried In vacuum The raw product of

sul fonam de |Is then purified thr oqg.hisrﬂ t§b&Tigmé|i|oé1 in 2N
Ne———N

35

(q)

50 S
v-coua~1/’ ‘TTISOZNﬂz

NN

Thereafter, 5-amino-2-solfonamide-1,3,4-thiadiazole is acylated (step q) by means of a hemiester
hemialide of the bicarboxylic acid corresponding to the desired group, i.e.
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NH40H and subsequent precipitation by addition of concentrated HCl up to pH
4. Afterfiltering and drying, 1.5 gE®O3s48e1ptoduct wth nelting point
173-1750C i s obtained, the yield bei ng 60% 40 as calculated starting from
5- et hyl succi noyl am no- 2- ner capt o- 1, g {1 i azol e. 1HH NVMR 300 MHz
(DVBO-de): 8=2,76 (m4H,-CH2 CH2N); 32 578H, OCHB) ; 8,29 (s, 2H, SO2NH2)
13C-NVR (DVBO- de): 27,8 (C9), 29,7 (C 51,5 (CH3), 161 (C5), 164,2
(CS2NH2), 171,7 (CONH), 172,8 (CO IR (KBr) vm, 3320, 3220, 1718, 1700,
1360, 13565, wibiehi(X is &Rdiogematom &fd R, is different fN6rA hydfdgén. m@m&m&me thatltisedinal ploductd®s-S06;
H  3.42. N, ireli® alvbe cdrimuieiacid (R=H)3tha frocebt describéd abble islddmBisteddy adirthérsteln o B4Blobking

5- met hyl suctbe casbpkwicgraup, Broggh o moelengedieatinest with & krang blkatiol e ( Rende 023) so
Series , Y= CR#@rposgititt-aciinting agaiesiiE/Barving oubsterea) sitedipcheidjters pfthe) carbiylig acid(atipsud5
(d) Prepar aite hecasfpromdsefithedorpulzzenzy | mer capt o- 1, 3, 4-t hi adi azol e 10 g of

5- am no-12- benzyl nercapto- 1, 3, 4-thl adi azole is added to 300 m of 95 %

et hanol into which 1.7 g 19 EP O C-R JCOEI of sodi um had been

di ssol ved. After dissolution of the gj , 9 m of benzyl bromde Is
added with stirring and at roomtenperature (nolar ratio 11). Stirring is
ended after ?r? es during which period the formation of a white

pr eci pit?ite véd the mxture is |left standing overnight. The

m xture i s then dlluted with water and the solid matter is separated by
filtration and washed with water. 5R)0 'th:'ng‘crystal lization from 95%
ethanol, 10 g of the product with neltilg point 158-1610C i s obtained, the
ykeyd bghpng 80% (a) Preparation of 0 _
5- et hyl succi noyl am no- 2- benzyl mer capt o- 1 Sﬁ t hi adi azol e 10 2.7 g (27
mmol e) of Et3N, 2.7 9 (18 nmmwle) of & | chl oride nononet hyl esterand
100 ng of 4-DWVAP are successively added Oto 4 g of .
5- am no- 2- benzyl nercapt ol , 3, 4-t hi adi azol e (18 mvol e) suspended in 20 m  of
anhydr oues nutﬂeybycuddnmdﬁdtepftfféfermulaactl on mxture is kept stirred under
nitrogen and is checked by TLC (10 % nethanol in chloroforn); the reaction
shows to be conplete after4 hours. The regction m xture is then diluted
with 2N HCl and extracted 16 three tigts Wth CH2CI 2. The organic extracts
a{@vvashed with water till neutral reattion and dried over Na2SO4. The raw

duct bt ai ned gives after crystalli Zatigbn fromethanol 4.2 g of the
product wth nelting point 156-161 OC yield = 70% H NVR 60 Mz (CDCl 3):
8a. 2,85 (dt r4g|é CHZCH%(“R (d == OCH3) 4,4 (s, 2H, CHbenzyl); 78,3
(s, 51-1, ary?P thg Gorrespo 9|’1—‘?’"E'Eﬂi18é°f V, 3400, 3170, 2920, 1740, 1700 cm'
(b") an@s(c) Preparati on of
5- net hyl'Succi noyl am no- 2- sul f onam d(lel-,ﬁSB#CQORP adi azol e (Rende 023)

0

v.
As already mentioned in the disclosure of the first group of methods , the acylation reaction is carried out
40 in anhydrous conditions, into organic solvents such as THF or CH,Cl, and under nifrogen, and employing as
a catalist an organic base, preferably tristhylamine with a small amount of 4-DMAP.
An example of preparation of an acylating agent wherein X is Cl is the one employing thionyl chloride
{SOCIy) for alogenating a hemiester corresponding to the desired group Y, according to the scheme:

“® . ———» R.0-C-R,-COC]
R,0-C-R -COOK + SOCI, 2Ry

The manufacturing process that starts from acetazolamide, compared with the processes first described,
so has the advantage that it requires, as a starting material, a readily available commercial product of a limited
cost,. i.e. acetazolamide. Therefore the process can be carried out in a quite simple way. The total yield obtain-
able is about 40%.
This invention will be disclosed in the following for exemplification and not for limitative purposes, with refer-
ence to the following preparative examples.

EXAMPLE 1

5-methyisuccinoglamino-2-sulfonamido-1, 3,4-thiadiazole,
18



The oxirdati on with gaseous chl orine and the subsequent formation of

5- met hyl succi nogl am no-2-sul - 25 fepass4Bsip3, 4-thi adi azole are carried out
| i ke those performed in Exanple 1, steps (b) and (c). EXAVPLE 3

5- et hl succwgm@oggpgg ss4yoLll fonani do-1, 3, 4-thi adi azol e (Rende 023) 9o

Series , Y= CHs30-8-(Cit2)2-- 35 SCHEIVE A route steps (a), (e), (be), (c)
(a) Preparation of 5-methylsuccinoyl am no-2-nmercapto-1, 3,4-thiadi azol e 40
The preparation is carried out as dHgdr ﬁz'lzh Exanple 1, step (a)= (e)
Preparat on of 5-methyl succi noyl am no-2Ybenzyl nercapto-1, 3, 4-t hi adi azole 4
g of 5-methyl succi noyl ami no- 2- nercapt o- 1, 3, 4-thi adi azol e |'s added to 420 ny
of sodi um dSCKEME/A doutestepd (ahTb), ()1 of 95 % et hanol . After dissolution of the
product, 22 m of benzyl bromde is added with stirring at roomtem

perat ure. TiakPepmmtion ¢fif-methylbuscipogiaginieganerdaptod & K-thiadisehie | ons for 15 ni nutes,
during v#ich time the formation of a white precipitate is observed.

Stirring is t8@efSey ergaptp-1.3rtthiadiazole(®037 snoletip suspanded in ! efCdtEle: yhrier nftragen
the same | satdgomierergrajire and with stiwing. ThanS el ef LM (043 melrle5i6 ) (B.AS7 pole) of sucpineyl chigride
product so °a\°ﬁ @etpra ng%?q 79 & d-dimeihy H°R¥F‘3Ft(%tPMﬁ'i’)za& qddeg- FWFH"E‘W%I%P"%BV as
to obtai 2 5 ershromaRg sk (1LC) apslipapeliBhi metnanel in gyoralpre) and)t shsws fhe someiste

e nme ? Oy ! alr.n SU O m e
tgzggrgls; 'EZE@E P % :zé'& th'rgii‘gﬁf.%; PR AR R s %ﬁ“gép ng

54 et hyl sucm
Y 20 E{‘ﬂ;&?ﬁ"ﬁ&. G sy b ek P98 AR iy
(d), (a), ) 1H-NNR 60 r(mz)(pé)CB @m. 4HB-CH, 0P, 5 B3 8. IHBCHY

5- met hyl succi now{mat ¥)Q= 82352020, 1168%! 1586,3885)99b, Bo4mthi adi azol e 5 The
process is carried out according to stps (d) and (a) of Exanple 2. (el)
Debenzyl at i @pPeparstionsrishetifylsarinsyting:ZistifonylcHiveite 43, #thladiazaleo- 1, 3, 4- t hl adl azol e

| 9 of tde benzylate dissolved in 100 m of absolute EtOH is added to 7.5 9
of sodi um ThdSapeous chicsind is blbblet! thraugh a mepensior bfl 2 peof Sintethylswnipdylamino dinemabto! 3@n
of sodi um hisfliezoleline2Ss niof awatersblutd of 331% askticaicid.while|thel rixturh Bkept slifved at 026 fdr 2@R@rs| S
bubbl ed for 1-Thireulfenyl chigrdsi teatisorecibitated tiscfiltered, then weastied withfidetcold wetdr anfl fhem drigd under
repeat edly vagdded with et hanol. Washing and filtering waters are coll ected
alvel t hen®conc @rerosaulienvichiorida isgbipinesnefth sg,@zed'%’atmph&ﬂdﬁ%%aﬁeam@" ¢ she pulfonaside.

three tines with ethglfl acet at e. .
(c) Preparation of 5-methylsuccinoylamino-2-sulfonamido-1,3,4-thiadiazole (Rende 023)

: 2.3 g of methylisuccinoylamino-2-sulfonylchloride-1,3,4-thiadiazole is slowly added under nitrogen to 50 ml
35 offreshly condensed liquid NH, at -78°C.
When the addition is complete, ammonia is removed keeping the reaction vessel at room temperature, and
'\'/ the residue is dried in vacuum. The raw product of sulfonamide is then purified through solubilization in 2N
- NH4OH and subsequent precipitation by addition of concentrated HCI up to pH 4.
Afterfiltering and drying, 1.5 g of the product with melting point 173-175°C is obtained, the yield being 60%
40 as calculated starting from 5-methylsuccinoylamino-2-mercapto-1,3,4-thiadiazole.
1H-NMR 300 MHz (DMSO-dg): §=2,76 (m,4H,-CH; CH_-); 3,59 (s,3H,0CH,); 8,29 (s, 2H, SO.NH,)
13C-NMR (DMSO- dg):27,8 (C-9), 29,7 (C-8), 51,5 {CHa), 161 (C-5), 164,2 (CSO,NH,), 171,7 (CONH),
172,8 (CO)
IR (KBr): vmax 3320, 3220, 1718, 1700, 1360, 1355, 1160, 925 cm-*
45 Analysis (C;H;oNOsS;) caled.: C, 28.56; H, 3.42. N, 19.04; found : C, 28.23; H, 3.45; N, 1879; S, 21.45

EXAMPLE 2
5-methylsuccinoylamino-2-sulfonamido-1,3,4-thiadiazole (Rende 023) -

5 Seriesl, Y=

CH30-§- (CHy -

SCHEME A, route steps (d), (a"), (p'), (¢c)

(d) Preparation of 5-amino-2-benzyimercapto-1,3,4-thiadiazole

10 g of 5-amino-2-benzylmercapto-1,3,4-thiadiazole is added to 300 ml of 95 % ethanol into which 1.7 g
19 '



After solvent renoval, the raw product so obtained is crystallized from
et hanol vyielding 440 ng of 5-nethyl gpd 354881 B1

succi nogl ami no- 2-mer capt o- 1, 3, 4-t hi adi azol e; yield = 70% (b) and (c)
Prepar at i ongQl gy RS0 dRadifealRbt d u'}:% dtﬁé’kﬁﬁf%ﬂ& r@ 3%

(Rende 023) i 11 Hing sk pui s g

of Exanple 3{

th eft standi ht.
5- SUCCI NOY| ANy e AL e GRABI GE vt Ai? Juﬁa’fﬁi’iféfrasmrmenmvﬁmwﬁm&s

|, Y 25 HO- Khet brldtaiizatioR frén® o596 6ehdndlEs o? fhea.aa.ﬂ Wiiheftihg point 168-161°C is obtained, the yleld
5- met hyl suckding@wdani no- 2- sul f onami 4-t hi adi azol e (Rende 023) The

preparation is carried outaccording to the procedures disclosed In any one
of the prec@(Prgarationafs-mehylsiiciapyianiviol 2tanzyimercapto-1,3,4-thiadiazole

5- succi noyl am no- 2-sul f onam do-1, 3, 4-t hi adl azolic acid (Rende 037) 5 g of
5- met hylucci né'yl(%‘(mmota)G&NJZW&&mMﬂ)ﬂsBmorlwtmdemmmhylsstdamswbmed%wﬁﬁ’ 20
n of SN Na@pisusrrssitaly addesiie 4 g oibratiinecP-topaylmerdaptet. 3:4-thiadinzolet1 &rmgled puspended in 2hwel
sol uti on i sofaghvdrions reehyi ahloide. 4 by addi ng concentrated Ha. The solid so
formed is filfl E#@%F"WW““WH@G"W Pweb'meﬂ/ﬁ'ﬁ @r"h‘iﬂ‘ﬂﬂl by (101 ¥ rethanal inghigrofgam)y he
acid I's obt P Racionghows tabe ¢o ?‘E‘HI"MW'HFGN%"GMWM

ﬁ%“”ﬁg N%EE sfv&g%%izgge 9(?; ﬁ'):‘ °“E“‘gm dm 9“1%6 ‘a@ #e. °’°f ‘"'F( @Sﬁrﬂﬁz‘)

117 om 1 253 gg'g Sy oy a-%a%?@g%ﬁ“&rﬁ%??e@v e
19- 98; 2
S%E?hyl succi noy Eﬁw Q?"‘gﬂ? ?g,r?gzng?bc_l'(;u% é%ﬂ 'PIFH égi ggol S (ZRgngg o%ﬁwgérEi gs4l5

Y CH3CH20 Chl by Ire(;?@ﬁ;#é'\‘?s-ﬁeth &U&&wﬁhﬁ@ﬁstﬁ@am&ﬁ 3la-thibdiizdle gdeﬁ&e dZepar gt lmon

of succi noy noeth ester (the acylating agent
of absolute etrhamdauaqrhﬂmagas@ﬁbw&ih& aﬁmu Blibsédde Torihtion @f 5-mehif&iodinogiamifo-2-sul-
sul f uri cesacfofanid-63,2karzdidardcagried but Skédiidsé peiforied JnEhriite 1, $las (B)aA€ {c).on m xture
| s kept under rellux for 30 mnutes, thenit Is stirred for 20 minutes at
room t enper BXAMRLE@Nd again for 30 m nutes by heating. The excess ethanol is
evaporated and the solution is diluted with water and then extracted with
aU at e. S-methisuccinoylamino-2-sulfonamido-1,3,4-thiadiazole (Rende 023)

30 Seriele—

6330-8-((!}{2) 2"
. :
. SCHEME A, route steps (a), (e), (b), (c)
~ (a) Preparation of 5—methylsucclnoylamino-2-:ﬁercapto-1 ,3,4-thiadiazole
40 The preparation is camried out as disclosed in Example 1, step (a).

(e) Preparation of 5-methylsuccinoylamino-2-benzylmercapto-1,3,4-thiadiazole

4 g of 5-methylsuccinoylamino-2-mercapto-1,3,4-thiadiazole is added to 420 mg of sodium dissolved in 80
45 miof 95 % ethanol. After dissolution of the product, 22 mi of benzyl bromide is added with stirring at room tem-
perature. The reaction mixture is kept in such conditions for 15 minutes, during which time the formation of a
white precipitate is observed. Stirring is then stopped and the mixture is kept reacting ovemight. Then the same
is diluted with water, filtered and washed with water. The solid product so obtained is purified through crystal-
lization from ethanol so as to obtain 5.2 g of benzylate; yield = 86 %.

(b) and (c) Preparation of the 5-methylsuccinoylamino-2-sulfonamido-1,3,4-thiadiazole (Rende 023)
The process is carried out according to the steps (b") and (c) of the preceding Example.
5 EXAMPLE 4 '

5-methylsuccinoylamino-2-sulfonamido-1,3,4-thiadiazole (Rende 023)
Series , Y =
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EP O 354 881 Bl The organic extracts are washed wth brine, then dried over
Na2SO4 so giving, after sol vent evapspassuqmn-n anmount of 6.3 g of succinic
aci d nonoet hyl ester. 6.3 g of the k?lée_pt under refiux for 3 hours at
600C with 4.7 nl of SOCI 2 (nolar ra 2. The solution is distilled
under reduced pressure (18 nm Hg) so obt aining 4A g of the product (boiling

point 5  =53Me AlRutdHeiddd &l (29 Prephration of 5-meth lamino-2-be -
5- am no- 2- hg ylsé"laﬁ,;m Iépﬂ)(afge\) (E{g;g(?gzoag !Iékiieragpoce"s‘s ”.'%“3‘3‘??“?"56 oa%yimer

according to fﬁﬁrﬁﬁﬁﬁst(a%d&fta&&ﬁﬁ@b@teas (d)ldhd (7 of BRBmpRAr at i on of

5- et hyl succi noyl am no- 2- benzyl nercapto-1, 3, 4-t hi adi azole 4A m (30 nmol e)
of tri et hyl(@yDébenzytion ogs-méthwsuecniommho-zbﬁnmd\dapmmambgrdzolest er (20 nmmol e)
and 100 ng of 4-di net hyl am nopyri di ne are successively added to 4.5 g of
5- ami no- 2- benty bty keagytate-dissdved int109 midf stsdute EOM0s ddged to7ib b ef) sodiurs. ThewtlistireilskeftO
n of anhydindersefimeiiiiteghpietedissalution ictidiumifefurtivalumeof 30D i ef etbanokis thepedded, jand @R}
under a ni tis bybblediar tazheurs. Spdigmicarbonate e formed i fiferpdoff andrepeatedlyngshed with ethanelse (5
% met hanol i nWesilingjapd ftering wateps; arp qoliagted PM“%WFF@‘%’@ vgeuupdiiar €Pp and-thesrepidigr s |
The mi xtur e‘s?’@a‘fﬁﬁ’é’i're‘f‘i"‘l‘eﬁé’ﬂéﬁhy'ﬁﬁqa& ed with 0.2 N HCl and extracted three
times with % Ve hera WP’W&‘*BPQ%W& oiplize fram etpanolyieidine M0 moot S-mefhy-
washed \Kn"tI‘F Fm'[‘?'?l'"e'ﬁ%‘ﬁ‘l‘T%f’W'%d #520%y dried over anhydrous sodi um

et hanol - so BV Pl oy Slor g R4 0 "1 030C e

{@ﬂ ° 70 *S%Afb%%g%&t @amiﬁgﬁf}(b%ﬂ‘d&gﬁ%mlzylz) 887 34 (s, 5H, aryl

) IR ( Séxm 53165, 2920, 1735, 1700, 1555, 1310, 1160 cm' 26 (b")
Preparati on of 5-ethyl succi noyl am no-2-sul fonyl chl oride-1, 3, 4-thi adi azole 4
g of 5-ethyl sggedcieeisi2buifopari@d,ys-RkezNé stid(Rendd od7pi adi azole i suspended
in 70 M ofsenesddY % wat er sol ution of acetic acid. The mxture is kept
stirredsst 10C under chlorine for three hours and a half. The solid
chloride so formed is filtered off IHp-gaEHg)and then washed with cold water
and set aside to dry. 30 3.4 g of thellra oduct is thus obtained, and it
|s | medi ately enployed for the next rBacti on. (c) Preparation of

- et hyl succi noyl am no- 2- sul f onami de-1, 3, 4-t hi adi azol e (Rende 029) 3.4 g of
S\e’t hyl seic c3HEMEhi no- 2- sul fonyl chl ori de- 1, 3, 4- t hi adj azol e |s added at -78C
under ~ ni t r oyengretion of SmetbulpHs E'F‘é"af"@"ﬁﬁ“'f?ﬂa%? ﬁ‘%@ﬁ!" dﬁ‘ﬂ'@‘h UI d ammoni a.

The reacti Olﬂ-e G%%?&m@qm@qﬂrdggﬁ-suﬁm a h dingexamples.
d t f
PPERORA 1 Wa@g«»wm@ %‘% S +m (g
6% et hahol Ptﬂstae Q? i vgh aP th dr acid isogaﬁgd%&ed

w&hrreltln? lfdlt,1 e
5- &thyl succi No\ , 0 ig AN 4@-,( 1H,0H1H NVR
3085% (VSO %'k §0..2f,§-§ %@f& -5(2 D;%g@;%fﬂ, 1(55 17%*91«58712)
28, 1( G é) 29, i "gi.a%w;.}c;n.ho zsﬂ%amu&,smwe@aw 315,
171, 8(C 10)NI1B_6QI§32Q50 vima, 3330, 1720 1555, 1340, 1170, 930 cm'

El emental anal ysis (C8H 2N40S2) Calcd.: C, 31.16, H 3.92, N, 18. 07 Si

20.79; FoOunexAMPLES1.51, H. 4.1, N, 17.94, S, 20.44.
45

OWS

5-Ethylsuccinoylamino-2-sulfonamido-1,3,4-thiadiazole (Rende 029)
Series 1,Y =

CH CH O-g (CH2 2"

SCHEME A, route steps (d), (a'), (b'), (c)
Preparation of succinoyl chloride monoethyl ester (the acylating agent)

56 35 ml of absolute ethanol and a catalytic amount (0.05 mi) of concentrated sulfuric acid are added to 5 ¢
of succinic anhydride. The reaction mixture is kept under reflux for 30 minutes, then it is stimed for 20 minutes
at room temperature and again for 30 minutes by heating.

The excess ethanol is evaporated and the solution is diluted with water and then extracted with acetate.
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EXAMPLE 7 50 5- Pent yl succi noyl am no- 2- sul f onam do- 1, 3, 4-t hi adi azol e
(Rende 032) Series I, Y = CH3 ( CHeEPossass(8}H2)2 SCHEME A route steps (d),
(a"), (b"), (c) 22 EP 0 354 881 Bi Prepar ation of succi noyl chloride

tyl I '
ISP A M B i gy Sl RGPR B ok
anhydri de. Thgsgg# écﬂ'?sl&bﬁhﬂr%ﬂhﬁoﬂ%@ﬂ&nﬁ%‘dﬁfh'ﬁh%ﬁ%& QﬁrrﬂéWﬂs‘j‘Ut es,

then it is st merssﬂuaaﬁs dis@RB AR FEfiEH phsurd @5 m&ﬂg{ﬂo'&%ﬁﬁg wephauoh(saﬁr@wm
again fqr 3034, MErhRdig). S The excess al coh i s evaporated In vacuo and

the reaction mxture |Is then diluted wwth water and extracted with ethyl
acet at e. Tha) Feépgationef B-Xhhe2-bénzylfértapto- 1l 4thiagazoer anhydrous sodi um sul fate
and evaporation, yield 7.2 g of the succinic acid nonopentyl ester. The
hem est er so Tistpcassds cagied bt ecconding odhelyteptid) otExemplé2Wi th 4. 1 nl of SOCI 2
(rnmolar matio 1:1.5) under reflux at 700C for 5 hours. 10 The chl ori de
so forned () Prpamntidh efSiethyleutcingyiamino2denryimercante b 3 érihtadiezalp 6. 7 of the.chl ori de
is collected. af'jr% Preparation of 5-am no-2-benzyl mercap to 3, 4-thi adi azol e

The prepar at i ™ @0 paple) obethylaming: 3.3, afsn@m%c'ﬂ‘ﬁlée %‘?"@E‘h "E?PH’)@ dJ09mg of5
(a') Pre g arﬁime;?ylamnopyndme are successively added t 4.5 g of 5-amino-2- enzyl ercapto-1 3,4-thiadiazole (20

en m 0 lenechlgri is kept er e
gf pt r;[g!t hyI ﬁg%&i“é‘” "g%m% X SWE‘{E;? lil% il &E% i ﬂ ﬁﬁhg)
of 4-DVAP g theth én?r% i;;% e%@gn lectmzashed with water il nemand ﬁnaej 35

m 3er

5% ami no- 2- b -

of _anhydy 0u439 B%% @mﬂg, H&ﬂﬂ& nd¥ feidrof room tenperature

i nert gas af[ &n AL D‘é !r“i§(t§|fi end; .sltrﬁi‘ﬁtdl-eﬂ-lzl)&ﬂti% leil,)t 415 @2AleH Heﬁ: (6
% et hanol ng ereactlon mxture is neutralized wth 2

and |Is extract qﬁ(éﬂmaeem}mmzwﬁég 1v0b, h;ggan;qoqhémﬂ-de the organic extracts
are washed with water and then they are dried over anhydrous sodi um

sul f at e.2s 250" Preparatio® of5atiyBilicoifbitEinind2-soifthylthivrdb-1,54-Miatiadoleed by crystal | i zati on
fromethanol so giving 5.3 g of the product with nelting point 128-1300C
and yield of @@ off-ethyisubdifayl&itihd-2-benEDakSpto-1B,4=tBiadiskolf ts sBiieidled Jn 70 i 8t 33 % water

m 6H, ( CH2) asolufigr®fiaqetiq atid, ThEkriR@lrixis kept stirred at (16°CRHeDClitne forthr@s hques apdia B2 benzyl ) ;
7, 32 (s, 5H, ar ¥he splid dRio(idgtsciaahed s fitere® aftio vacgoad themmed withgld watgoamd Se!sw to dry60
C\qq/' 30 3¢ b)34aggflymfaq proguctd¢ thus obtained, and it is immednately employedforthe next reaction.

5-pent yl succi noyl am no- 2-sul fonyl chl oride-1, 3, 4-t hi adi azole 5 g of

5- pent yl suc€) WF&%%?@”WN‘FW?‘E‘&WPW“@@ %@'H‘F'%'PMF%OZP)S suspended in
80 m of a 33_% water solut 0 cet The mi X ii I g ke irred
at 0C wi t h a 8'60 t%qg% y) Iﬂ'@ 4 lon 31{ (p %ls izcﬁat %Blpder nitrogen

atmosp ere fresh y condense iqui ammoma lon vesseé en placed in a water bath
and ammonia is thus removed with a nitrogen stream.
b The solid residus Is purified by direct crystailization with 95 % ethanol (checks performed through TLC with
- 6% methanol in chloroform, RF about 0.4). 1.7 g of the product is obtained with melting point 192-197°C and
50 % yield starting from 5-ethylsuccinoylamino-2-benzylmercapto-1,3,4-thiadiazole.
40 1H-NMR 300 MHz (DMSO-dg): 5 = 1,15 (t,3H,CH;3); 2,68 (t,2H,CH,); 2,79 (t,2H,CH,); 4,05 (q,2H,0CHy);
8,35 (s,2H,SO,NH,)
13C.NMR (DMSO-dg): 14(CHj); 28,1(C-9); 29,7(C-8); 60(C-11); 161(C-5); 164,2(CSO,NHy);
171,2(CONH); 171,8(C-10)
IR (KBr): vimax 3330, 1720, 1555, 1340, 1170, 930 em-'
45 Elemental analysis (CgH12N4OsS2) Caled.: C, 31.16, H, 3.92, N, 18.07, 8, 20.79; Found: C, 31.51, H,
4.1, N, 17.94, S, 20.44,

EXAMPLE 7

50 5-Pentylsuccinoylamino-2-suifonamido-1,3,4-thiadiazole (Rende 032)
Series1,Y =

cH (cnz) §0-C-(CHy) o

SCHEME A, route steps (d), (a'), (b"), (¢)
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ss’ chlroride so formed is filtered off, washed with cold water and then set
aside to dry. 3.5 g of the sul fonyl erehbsaeetig1i s so obtained, and It is
i medi ately enpl oyed for preparing the sul fonam de. (c) Preparation of

5- pentyl SUCKLAL ﬁmm@ﬁ‘y bhidedha Ie (Rende 032) 40

3.5 905 Eﬁ%ﬁ% Sl f;@ma& %’ @Eﬁ E{; riaci dré WadgH 185 § bfsubchnic

added at - s KeBt rsﬁuxqim ¢ BB mhue LR S kel atFbdim nipeHERY 2.

The anmmoni ag} {5 mifkge % t,m,ga dagdil for PGFHutes! r €am by dipping the flask I'nto a

water bagh, ange dxBds &IGhbIheQapoteR invadub Sifd tHetédatite el isihér dilited vith Watbrdh@extibtted

NHACH (pH &):-th%ﬂdl abdtatel Thé16rgunG RxtES, GRétidlyb bParhidréul Sodinasliitd anb yvapstation Field 7.2

concent r at eglofitifelsuéciniclacid masdpertyesterpH 4. After filtration and drying, 2.2 ¢

of the sul f onans nbmiester solobtaindtdgichivriated by irdatniegt with 4.1pdofiISOCE (Mol GO C1.S)uddet fid

yi el d st artatmgeCfferdimdrs.pent yl succi noyl

am no- 2-tenzy Theshipriget so-fatm@iis thér distilled updeereddced pibaurd @AI\E-T of tBvhiabidg ds)collegted: 0, 80

(t,3H CH3); 1,2 (s,4H (CH2)2pent); 1,55 &t 2H, OCHr CH2) ;

53732((13}—!3)4“ (;mwzlzmﬂm)f;fﬂm@@@ibe'zﬂnmwe Ed'eg"eZH SC2NH2) 13C- NVR ( DMBO- de) :
1,7(C 14 C-12), 28(C 28, 1(C-13), 29,8(C8

6|4(C—112¥F 161?@8793'81@43 é&mﬁ'ﬂgﬁﬁew 7l 2. 23((:0) 68 i

El ement an sis (CLHL8NA06S2 , 15.99; 8, 18.3;

Found: C, 3@ pargo é ot on “°'iB° T-nwg%enfymzfaap?"rm@g?w@ . 3340, 3240, 1720.

1710, 1550, 13§ 5 9?’ rﬁi?x%ypg%ﬁ myl ondemono gl ran 15&3&?4— MAP
d i

5 Al sobut yl s 86 IS
}j)/ route steps
(d The m tamamwmpsruﬁfm&v ineﬁ%ﬂs%ﬁﬁcﬂﬁemglhﬁﬂbm*e Badi&l
(the acyl atfsemw hi&(el%m&ﬁan| | cohol I's added to 5 g of

succi ni ¢ anhy ethe fdfctibr WRikidre i rdltrafized with éi\) Héucaeﬂa Bitdactid thide linddvitiinethifiene chioride; the
concent r at eghganidl ehirdcis Greadabiibd with'Ratér@Ad thértheyibredried 6ver éhhjtRins sddRmauifatecf | UX at
600C forzs30 NiTRslianprodittisd dbGeihed fs plrifiesby diystaliizafibn ffomtsthah® BEVIkYL 5.8 gof 118 protiaxt wiR)'
and t hen agmeltingpoidei2s+13PE tnd yiekirof80 %urt her time of 30 minutes. The excess
al cohol |s renovNMR 80MIgC (CDCRNG =MEs (Hi3KICHE)E 1,82 [ didH(CILL: v 84h (nvdkt-SHCliadt 4,01
extract ed wWtRROCHN)A,35452H, Gl benzyh 632 §lmiyl) phase after drying over sodi um
sul fate gives GIRECKCI)Imas316@.i2025¢ 1730, 18001796 198 (18P mest er that is kept then
ubger re®lux with 4 m of SOC12 at 60C. The mixture yields, after
di still ati ofd)Gregaration eﬁﬁﬁéU'SWF@@?m"@'%"‘@"6""&9@%11%*5‘?6‘&@& 15 (d)
Preparation of 5-am no-2- benzyl rca t 0- 4-t hi adj azo
carried out a@@d’FﬁP sP?S"“PY'Pé“‘ e"iﬂ t° dé’z e 5“3" &?"g%@ﬁg? g{ “Pf
5-isobut yl sfﬁ}"ﬁ'?%?f 1""' aé,”'ls ours °s°'
chloride so formed is lltered h with ¢ water and then set
3.5 g of the sulfonyl chlonde is so obtained, and it is immediately employed for preparing the sulfonamide.
A (c) Preparation of 5-pentylsuccinoylamino-2-sulfonamido-1,3,4-thiadiazole (Rende 032)
40 3.5 g of 5-pentyisuccinoylamino-2-sulfonyichloride-1,3,4-thiadiazole is added at -78°C under nitrogen to
80 ml of freshly condensed liquid ammonia.

The ammonia is removed with a nitrogen stream by dipping the flask into a water bath, and the residue is
purified through solubilization into 2N NH,OH (pH 8) and then through precipitation of the product by adding
concentrated HCI till reaching a pH 4. After filtration and drying, 2.2 g of the sulfonamide is obtained with melting

45  point 201-203°C and 48 % yleld starting from 5-pentylsuccinoyl amino-2-benzyimercapto-1,34-thiadiazole.
1H-NMR 300MHz (DMSO-dg): 8 = 0,80 (t,3H,CHs); 1,2 (s,4H,(CHo).pent); 1,55 (t,2H,0CH,-CH,);
2,75(dt,4H,-CHCH2-); 4,0 (t,2H,0CH,); 8,4 (s,2H,SO,NH,)
13G-NMR (DMSO-dg): 13,7(CH3), 21,7(C-14), 27,5(C-12), 28(C-9), 28,1(C-13), 29,8(C-8), 64(C-11),
161(C-5), 164,2(CSO;NH,), 171,2(CONH), 171,8(CO) .
50 Elemental analysis (011H13N40582) Calcd.: C, 37.7;: H, 5.18; N, 15.99; S, 18.3; Found: C, 38.05; H, 5.27;

N, 16.01; S, 18.10.
IR (KBr):vmex3340, 3240, 1720, 1710, 1550,1365,1165,930 cm -1

EXAMPLE 8

5-Isobutylsuccinoyamino-2-sulfonamido-1,3,4-thiadiazole (Rende 034)
Series |, Y =
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2.9 mM (22 mole) of Et3N, 2.8 g (14 nmmol e) of succinoyl chloride

nonoi sobutyl ester and 90 ng of 4- DE#é3saeer1Biccessively added to 3.2 g (14
nmol e) of 5-am no-2-benzyl nercapto-1, 3, 4-thi adi azol e suspended In 10 m of
anhydrous CH2Cl 2. 25 The reaction mxture is kept under nitrogen and
the reaction course |s checked t(rwgt#mcn'ﬁ-((@ﬂ?%et hanol. in chloroform;
the reaction shows conplete in 5 h s. “Thg m Xture is then neutralized
with 0.1 NHCI (5 mM) and is extracted twice with 50 m portions of CH2Cl 2.
The or gagi CSEREMER Foute@teBs (d)) @), WREHEd Wi th water and dried over sodium

sul fate. Af pregardtibr/d bikihdyZ éhlokidd ndnbiedbugtesiai e acylatig ggef t he product is

obt ai ned w t hsswi bfisobuty) alcanbl islatidedltad 8 9 6F satuthictanhydsidbGmolytiratio d:1.2§ tolydieRwith®.08H of
(CDC13): 6 coficeBitatddcbulGiicadid.); 1,9 (m1H CH; 2,9 (m4H -CHCH); 3,8

(d, 2H, OCH2) ; Zhe3IBacfion nitktir&isREnt ndgt reflux @t 68°( for, Pirinutes land thénR i <Bivksl el oom tanPdBDre
3160, 2940, fori2p3and teQ 8gain WEEr refllu86a furthied Imecoh30 mBBtes. [Thy exess plaehat i temold in vacuo
5-i sobut y| sand dherrojytura is dileiedwith waten and extipctad) with sthyl Bicetate. [The, eiganicnhasepafigr dsying over
5- i sobut y| stdiumsdiptegives R @of Busaipio poidspenaipebytyhestar that fsikpat temyndpraefiyy witi el 6E8QGR 20
M of a 3398®8Per solution of acetic acid is kept stirred at 00C under

chl ori ngsf or Zhefpigure vielsafeedistiialon ynderiedyced @ of thepradiitned i s t hen
filtered®of washed with ter and. se side to dry in vacuo. 00 1.74
g of the pr{%Pd?:‘imit'%“q#ﬁ@'“ﬁ%@ﬂ@ﬂ%é\*ﬁ%?&%ﬁ?ﬁl oyed for the next reaction.

(c) Preparati of b5-isaob I i | ami no=2-sul fonam de- 1, 3, 4-t hi adi azol e
(Rende 034) 1?[9‘*4"’%""%%'3?ﬁl@é’ﬁ‘ﬁ%ﬁg’ﬁg’g%n%ﬁ@r%’ %"S%@’Em fonyl chl or | de

143, 4-t hj ady ' l; /§ ' ; 5m of freshly
cmensgg I?Zﬁ@éﬁgﬁrﬁﬁ %“gtﬁs@g%w“%ginz?h%%ﬂ? %%#%E?éébeen conpl et ed,
the amoni a | 3 9kPEPNMAGle}cRERN, 28 (1D RAMEBRESucibyllchiail mBhoisoBiyTestd? Hid oD MG aiatiMarand
keepi ng t hear@blckdesialy daliib 3.2 § @14naveidp b1&CHrfido-2anAfiertiapte:4,3 i Shiddlakdid suBsbndid in 10

sol ubi I'i zat fpadhdraRlcMEPH at pH 85 and subsequent precipitation of '
sul fonansde byherasttidn nibiur®k képiinasmirogen@nt i rdadtior doursiechaEkBathfdlighATL.C (6 % methanol
Af t er fil-tr aiickidrofonml tibrrydction, shdwszorfipl@é intstheurgr oduct i s obtained with nelting
poi nt 201- 203 Cheamigiurd T théninedtalized witht 0.1 I HCI (5 miy arfdrisextracked tdieervity BanipairtionsmHObCH.
1H NMR ( 300Menigati©iBatsiard therwash@ vBi5 waler dBiidd@ddyer sadiu@tsulfal. | H, CH) . 2, 7

(t, 2H, CH2) ; 2ARet ciystallzptiofiifigh ethgnob 2.7 9! the-proxitiet)s oblah@d witivBrlling @yint 13B13B1Q@ASP %
D% C B0):vi@®, 1(C-9): 29,8(C-8): 69,8(C 11), 161(C-5): 164, 2 CsozNgé)p-
171, 2( CONH) ; 174 MHzHCDCL,): § =0,85( 81,9 ANANCH): 39 (redi GH il 2 QCH: -
C, 35.7; H 4% G8HCRbenpglidds.8layy 06 Found: C 35 84; H 4.86; N, 16.80;

S, 18.98. Ir (HB/GHCI)vaa340053180, 2840, %3P, 1790 3555.130% 118985 ' 1370, 1175, 920 ca-°
24 EP O. 881, 81 EXANMPLE 9 . o

5- Dodecy’?su@g#WBW‘QHPWB*’E%‘?F%%qyﬁwwaﬁylff?%ﬁhﬁ?fi‘fehﬁ’saﬁ?"59'6?'3 (Rende 033) Series

L \t 2 g of 5-isobutylsuccinoylamino-2-benzylmercapto-1,3,4-thiadiazole suspended in 20 mi of a 33% water

solution of acetic acid is kept stirred at 0°C under chlorine for 3 hours.
The sulfonyl chioride product so formed is then filtered off, washed with water and set aside to dry in vacuo.
40 1.74 g of the product is thus obtained which is employed for the next reaction.

{c) Preparation of 5-isobutylsuccinoylamino-2-sulfonamide-1,3,4-thiadiazole (Rende 034)

1.74 g of 5-isobutylsuccinoylamino-2-sulfonylchloride 1,3,4-thiadiazole is slowly added under nitrogen to
45 35mi of freshly condensed liquid ammonia at -78°C. :
When the addition has been completed, the ammonia is removed keeping the reaction flask at room tem-
perature and keeping thé nitrogen flow. The raw product so obtained is purified by solubilization in 2N NH,CH
at pH 8.5 and subsequent precipitation of sulfonamide by addition of concentrated HClI till reaching pH 4.
Afterfiltration and drying, 1.5 g of the product is obtained with melting point 201-203°C and 85 % yield start-
s0 ing from the benzylated compound.
1H-NMR (300MHz) (DMSO-dg): & = 0,85 (d,6H,CHj); 1,85 (m,1H,CH); 2,7 (t,2H,CH,); 2,82 (t,2H,CH.);
3,81 (d,2H,0CH,)
13C (DMSO-dg): 18,7(2CHa); 27,1(C-12); 28,1(C-9); 29,8(C-8); 69,8(C-11), 181(C-5); 164,2(CSO.NH,);
171,2(CONH); 171,7(CO)
55 Elemental analysis (C10H{sN4OsS2) Caled.: C, 35.7; H, 4.79; N, 16.65; S, 19.06; Found: C, 35.84; H, 4.86;
N, 16.80; S, 18.98.
Ir (KBr): vmex 3315,3225,2980,1740, 1700,1555, 1370, 1175,920 cm-t
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5 CH3( &) 10-8-(CH2)2- 10 SCHEME A, route steps, (d), (a%, (b'), (c)
Preparation of succinoyl chloride noERPUssasyB1ester (the acyl ati ng agent)
11.2 m of 1-dodecyl alcohol is added to 5 g of succinic anhydride (nolar
ratio 1:1) tpgaifiere Wwith 0-05 m of concentrated sulfuric acid. The
reaction mxture is kept undeyr reflux at 700C for 15 mnutes, then it Is
stirred at rspaetyiiEsopaminc2-EdlfénahiioAsRauliRfaza8 Rer@aias) heat ed for 30 mi nutes.
15 Theexseiesl, vkcohol |s renmoved byevaporation In vacuum and the m xture
is dilutes with waterand extracted- vvith ethyl acetate. The organic
extracts, after drying over anhydr diu |fate and renoval of the
sol uent through evaporation, vyiel 5 9 zg T(Egz,gjcm ni c- aci d nonododecyl
ester. The nonoester product so obt ai ned Is then reacted with 3.7 m of
SCC12 (molar ratio 1:1.5) under reflux at 20 650C for 4 hours. The excess
unr eact ed”Sﬁ“ﬁ"éEﬁm -(HHPE © atlon fromthe sol utlon so obt a| ned
under reduceﬁ”ﬁ?ﬂ"ﬁ'ﬁ%ﬁs resjdue i

cci m up
A S?fs J%En'ﬁ?% sw % .ﬁ%ﬂéée"i;” @% @z'ﬁ;g,%; e bt

b eajed
ch(r)nr giongfgtzg a|fqg og(q%gp‘é I(lascu PemAL xlhlgenigcgl tod it wBid and extracted

5- dodecyl sucm J]Q:&thsb |

mol e) of Et}g tg',?ﬂ;iﬁ gmﬁgﬁf%@%@&% Mgb‘ a%%"g’ %g’géﬁs@?{eﬁégh
80\my of 4- DVARNGfshoddiét BRARE 60 Min&ﬂd@&r%&taﬁwihﬂmﬂo@sﬁamﬁ r f@ifo 1:1,5) under reflux at
5- A no- Zpbegry bk hsiat 0- 1, 3, 4- t hi adi azol e suspended in 25 m of anhydrous
met hyl ene chl orrhéléxcess iteddiod BOCISs tetoVel by distiation Rd thésdRition3b blitalgha Undek lEBRHd \Rés6-
and t he r eacieaid the uhamt df 8.2 @ lorthdm@sldueliy mude bp dfitie soill sd&inoylehiaiiéwasnobodbdyl ester with
chl or of or m ratingtpoiat 106-306°C;the yislhiamithe iholdymocesripbsche in 6 hours. The reaction
m xture |Is neutralized wwth 2 N HCl and extracted twice wwth CH2Cl 2. The
or gani cexdsr afl) Bregaration ¢fSraminabenzinerdaptn-1\8atttiiadiezolel dri ed over anhydrous sodi um
sul fate. The raw product so obtained, aftercrystallization from ethanol,

gi ves 4A g of tTh%PWammaﬁ@ﬂmthMﬂ)oiM'SBOC and 55 %yield. 40

" H NMR 60MHz CDCI3& 5 =10,85 (tk3H CH3); 1,3 (s,20H, (CH2)10); 2,9
(MH - CH2 CHE) Prepara of(%dozw@mwammoﬁéewmmm%mwe 7,25 (s 5H, aryi )

5. dogggyiﬁ?c?}w%eﬁgaﬁé wjf% oy V'g*g'%*d?m'ggfrad SRt spmaere

bubbl ed thro amm -behzyimerca e suspended in 2& S

5- dodecyl suc il me;v%l tﬁger”fﬁgé,% :Lhe:%ea 'e ‘:zgt?u?é}leudp L{iecﬁlﬁgﬂ%h&?&&?

33 % acetj.c PGl
hours. The sOl'ifleQ dfth @gqﬂz ﬂefbrdaﬁié‘exﬁ%@re
wat er and t hgg, Qdsh&f Q,a%p&,ug"ed v I's obtalned Wwhich iIs
i midi at el y engy eéﬁql &Eso%ﬁﬁﬁféﬁ%gorﬁs Iikfd aﬂmnm.ano'i .vé@4 dfaemvﬁmneimgpo.m
5- dodecyl sucqismy«loamdlggwew fonam do-1, 3, 4-t hi ad| azol e (Rend

40 1H-NMR 60MHz (CDClg): & = 0,85 (,3H,CHg); 1,3 (5,20H.(CH.)10); 2,9 (m,4H -CHzCHz-). 4,1

(t,2H,0CH,); 4,35 (s,2H,CH;benzyl); 7,25 (s,5H,aryl )
IR (CHCl3):vimax 3400, 3165, 2920, 1732, 1700 cm

(b’) Preparation of 5-dodecylsuccinoylamino-2-sulfonilchloride-1,3,4-thiadiazole '

45
Chiorine is bubbled through a suspension of 4 g of 5-dodecyisuccinoylamino-2-benzyimercapto-1,3,4-thia-
diazole in 40 ml of a 33 % acetic acid solution, while the mixture is kept stirred at 5°C for 2 hours.
The solid sulfony! chloride is filtered off, washed with ice-cold water and then dried in vacuo.
3.5 g of the product is obtained which is immediately employed for preparing sulfonamide.
50

{c) Preparation of 5-dodecylsuccinoylamino-2-sulfonamido-1,3,4-thiadiazole (Rende 033).

3.5 g of S-dodecylsuccinoylamino-2-sulfoniichloride-1,3,4-thiadiazole is slowly added under nitrogen
atmosphere to 60 ml of freshly condensed liquid NH;.

55 When the addition is.complete, ammonia is removed by leaving the reaction vessel at room temperature
and bubbling through the mixture a stream of nitrogen, and the raw product is checked through TLC (8 %
methanol in chloroform). Sulfonamide is directly crystallized from ethanol, so ylelding 2.5 g of a product with
melting point 184-186°C and 70 % yield starting from 5-dodecylsuccinoylamino-2-benzylmercapto-1,3,4-thia-
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3.8 g of 5-dodecyi succi noyl am no-2-sul fonilchloride-1,3,4-thiadiazole is
slowy added under nitrogen atnosphckR035488B111 of freshly condensed liquid
NH3. 55 When the addition is conplete, anmonia is renoved by | eaving
the reacti onsgg@&sel at roomtenperature and bubbling through the mxture a
stream of ni t r ORERMRIOEMHZIBMSEW):13/=0b8 Qi3HICH,)E B (20H ([CH. 1265 (Thi-cHEC Ok 2,8 (t.2H-
met hanol i n ,cocny;aper2mocHsks bog@msteni,s directly crystallized from ethanol,
so yi el ding 2.51g-NMR aDESOdy)C 113,8(CHL); Zeh(c-axg 2g.8(Cs); 846-11)8 Geficay d1642(CH0Mie);d
starti ng s r o, HCONHR eXA&ER)Ci noyl am no- 2- benzyi mercapto-1, 3,4-thia- 25 EP
0 354 881 Bl di Anajysis{CqHNiNiS:)30160ME: 48. VR 190, 12.89; S, 13,28 Found: C349.02H )7;6; N,,12.62;
(m 20H, (CH2)SL05672, 85 (t,2H, -CH2CO; 2,8 (t,2H ,COCH2); 4,0 (t,2H, OCH2);
8,32 (s', 2H, SO2IRKEr): v SRRR2A4IDRA0)- 1740, 172031439, CHS) 940281 ( C- 9) ; 29, 8(C 8);
64(C 11); 181 C—g%, 164, 2(CS2NH2) ; 5 171,2(CONH); 171,8(CO Analysis
(C8I—|32I\14‘06 od.: C, 48 19; H 7.19; N, 12.49; S. 14.29; found: C
49.07; H, 7. l 12.02; 15.67. IR édKB :vm 3325, 3240, 2920, 1740,
1720, 1470, gglugﬂa@‘xweﬁulff@am e (Rende 030)
5- Met hyl gl ut 1’am no- 2- sul f onam do- 1, 3, 4-t hi adi azol e (Rende 030) Series |,
Y= 15 CI-|1§O--(CI-|2)3 20 SCHEME A, route steps (d), (a'), (b"), (c) (d)
Preparation of 5-am no 2-benzyl rrercapt 0-1, 3, 4-thi adi azol e 25 The
process is carried out according to ‘gng)of Exanple 2. (a) Preparation
of . 5- met hyl gl ut ar oyl am no- 2- benzyl ' 3, 4-thiadiazole 1.9 m (13
m’r‘ole) of Et&N, 1.26 ml (9 nmol e) of gI aroyl chl oride nononet hyl esterand
10Q0nyof 4,PMAP 30 are successively added to 2 g (9 mmmol e) of
5- am no- 2- bestHEME®R, Rap sepsld)y3ad. (b)) (opdi azol e suspended in 12 nml of anhydrous
CH2Cl 2. The m xture is kept stirred at roomtenperature under an Inert. The
reaction i s (d)}Reapa@tbntohs-amiod2-Hdntyirfdicaptortdidhbiadidzolen chl orof orn) and it shows
conplete within 2 hours. The reaction mxture is then neutralized with 2N
HCl and ext r acThedracessdsccanied dut @laordingto steh () ofiEyamile2 ext ract s are t hen washed
with water and dried over anhydrous sodium sulfate. sc The raw product
so obt ai ned (*:Prparstien & §-mefwiglutgieviemigas?-banpyimetaplor 4tbipdieiRanol so yi el di ng
3.02 g of the E)roduct vmth mel ting point 121 1230C and 96 %y| eId 'H-NI\/R
60MHz ( CDCl a) ; 1-Bmi13mmple) gi EsN, 1.26m) m° )'39'(' V@}%_ n&j
49('s, 2H¥CH wmi ?zad ag'}%wm ami mﬁﬂ% figpended in Wl
ecke

re is'kept tl temperature urider an nei't
2950, 1735, B‘:‘S:ie reactidn is c? rough TLC (6 % methanoal in chloroform) and it shows complete within 2 hours.

The reaction mixture is then neutralized with 2N HCI and extracted twice with CH,Cl,; the organic extracts are
then washed with water and dried over anhydrous sodium sulfate.
35 The raw product so obtained is purifies through crystallization from ethanol so yielding 3.02 g of the product
" with melting point 121-123°C and 96 % yield.
-\J 1H-NMR 60MHz (CDCly): & = 1,9 (m,2H,-CHz); 2,5 (m,4H,(CHy),); 3,5 (8,3H,0CH,); 4,3(s,2H,CHyben-
2yl); 7,3 (s,5H,aryl)
IR (CHC)3): vpax3400, 3160, 2950, 1735, 1700, 1555, 1300 o1

(b") Preparation of 5-methylglutaroylamino-2-sulfonyichloride-1,3,4-thiadiazole

3 g of 5-methylgiutaroylamino-2-benzylmercapto-1,3,4-thiadiazole is suspended in 50 ml of a 33 % water
solution of acetic acid, and the mixture is kept stirred at 0°C with bubbling a constant stream of chlorine.
45 The disappearance of the starting product is checked through TLC (4 % methanol in chloroform) and it is
shown complete within 2 hours.
The chloride so formed Is filtered off, washed with cold water and dried in vacuo.
2.4 g of sulfonyl chloride is obtained which is immediately employed for the preparation of sulfonamide.

50  (c) Preparation of 5-methylglutaroylamino-2-sulfonamido 1,3,4-thiadiazole (Rende 030)

2.4 g of sulfonyl chloride is siowly added under nitrogen atmosphere into 50 ml of freshly condensed fiquid
ammonia, at -78°C. When the addition is complete, ammonia is removed by leaving the reaction flask at room
temperature, and the residue is dried in vacuo,

55 The raw sulfonamide is purified through dissolution in 2N NH,OH at pH 8, and successive precipitation by
addition of conc. HCI till pH 4.

After filtering and drying, 1.85 g of suifonamide is obtained with melting point 181-184°C and 70 % yield

starting from benzyithiol.



40 (b) Preparation of
5- net hyl gl ut ar oyl am no- 2- sul f onyl ch|ER*Q 4881 B 4-t hi adi azol e 3 g of
S-met hyl gl ut ar oyl am no- 2- benzyl ner capt o- 1, 3, 4-t hi adi azol e i s suspended in

50 m of a 33 YoMAMRE0GMHA{DMSO-dY s DE8H (MRHIH, ! 2,4300H,GHIR2, 55 (KIHEIR); 3% (ksﬂ)bcna),
stirred at &3 @enbojHbl i ng a constant stream of chlorine. 45

di sappear ance Ofi*CtNMR {DMSG-Dg)0 196(0-9) C32,3(C>1 03 esrHe-d); tshe@-eh ﬁh@d)m&éaz(cgdamml

I n chl or of or1mj 6(&ONH); 172,8¢cayhown conpl ete within 2 hours. The chloride so
formed i & filteneslysisi(CsHi e84 chlodi G, B1. tBYH(B.9%N, 68.08 82009 Fothdi €) 3V.96; HB.99PN,48.43;0f -
sui fonyl chl®%R98lke is obtained which is immediately enpl oyed for the
preparation of dRKBOVaiSHY, 3135 29%&:)73ﬁr1é§ﬂaﬂ@94 1300, 170 cm-

5-met hyl gl utaro I am no- 2- sul fonam do 1, 3, 4-thi adi azol e (Rende 030) 2A g of

sul fonyl chl sI owly added under nitrogen at nosphere into 50 m of
freshly é‘bndensed I| Wien the addition Is conplete,
amoni a | s 'i?gl? W’%%VWWQ'S?"H@"P@' c,3c4rt5'ﬁd'?z|°'8ﬂ°"§? %%hom tenperature, and
t he residueqeg “ed in vacuo. 5s The raw sul fonanm de is purified

t hrough di ssolution in 2N NH40H at 2 uccessive precipitation by
addi tion of conc. HCl til pH 4. AfF r&' W; ~and drying, 1.85 9 of

sul fonanide is obtained with nelting poi 181-1 84C and 70 %yvyield

starting from benzylthiol. 26 EP 0 364 881 Bl 1H NVR 300MHz (DMSO-de): 8
= 1 85 (M 2HcHEME A, utd stbis I—E@;@) ,55 (t,2H,CH2); 3,6 (s,3H OCH3); 8,3
(s) 2H, SC2 NHZrepareoniiMegcé ﬂé%o IondetubroéthyPaster die ad(iating Bgent) 33, 7( C- 8) ;

SINUC 1% ; 1644 mi%) CF,ERHOHANECEROZ ML tonc. béifuri®4 ddedltd 8 g 8 dukdinidanhydride.

Anal ysi s ( C8H1Pe4édicfionr mixeund ikkpt Under defiuxlsh 70°Cifor 30 MinutesNhenlfSr.20 rinutes wder Afiring-ab toowl
C, 31.38; H, terdheifire, bhd ah&if\Beated for 3@mindtes.| R (KBr): v. ma 3400, 3145, 2920, 1735,
1680, 1380, 130 excbis/dicobdislevipsraldiiahd thd sofufion is diluted with water and extracted with acetate.
5-Trifl uoroet hwesmamth!gdmthﬂnweﬁeﬂwmamdlheﬁdﬁbdbmadmnmfabSﬂéﬂdlmema)or-
Series | ¥ GHGCHDO sdveniA3-pof theSEidRivECcIAmonagifiuatosthyiester. (d) , (a), (b'), (c)
Preparati on of 7-8aefdhansidlis thantoptediendergefiyx for § haysebEX G yith 4e'9|t°e$°?|i (nelamgn #%Sng
agent) 20 The sgiatiofiis disfilledspmrier pdycedprepsiye eoiving Sfg EBAerodusl| furic acid are
added to 5 8 of succinic anhg/drl de. The reaction mxture Is kept under

re\f#ﬁux at 7 @) Pregpration ofF-prips<benzyimercapig! Sadhiadiszdiees under stirri ng at room
t t &t h f 3 | cohol
e\e/apg;gt ed and r?ggg%lr']stfﬁe'%‘%m?g“%?'f‘%?égpWyf’f?@!ﬁé@f g)r(\ge;S(t ?ag?eg w: fh
acetal e, T AR b foch B UEE bl Rl baaaiy! hen r1 e

OVGI’SOdI Um e SO gVl eva

35 5.26 ml {38 mmole) of triethylamine, 5.5 g of succinoyl chloride monotrifluoroethyl ester (25 mmole) and
120 mg of 4-DMAP are successively added to 5.6 g of 5-amino-2-benzylmercapto-1,3,4-thiadiazole (25 mmole)
suspended in 37 mi of anhydrous CH,Cl,.

The reaction mixture is kept stirred under nitrogen atmosphere and the reaction course is checked through
TLC (5 % methanal in chloroform), the reaction being complete within 4 hours.

40 The reaction mixture is filtered, then diluted with 0.2 N HCl and extracted three times with methylene
chloride. The organic extracts are then collected together and washed with water, and then they are dried over
anhydrous sodium sulfate. The raw product so obtained is purified through crystallization from ethanol so giving
7.46 g of the product with melting point 169-173°C and 73 % yield.

1H-NMR 80 MHz (DMSO-dg): 8 = 2,6 (s,4H,-CH,CH-); 4,4 (s,2H,CH benzyl), 4,7 (q,2H,0CH,);
4  T.4(s,5H,aryl)
IR (CHCl3):vmax 3160, 2950, 1730, 1710, 1300, 1150 cmr!

(b") Preparation of 5-trifluoroethylsuccinoylamino-2-sulfonylchloride-1,3,4-thiadiazole

50 5 g of 5-frifluoroethylsuccinoylamino-2-benzylmercapto-1,3,4-thiadiazole is suspended in.70 ml of a 33 %
acetic acid water solution. The mixture is kept stirred at 5°C under chlorine atmosphere for 4 hours. The solid
chioride so formed is filtered in vacuo, washed with cold water and dried. 2.6 g of the raw product is obtained
which is immediately employed for the subsequent reaction. :

55 (c) Preparation of S-triflucroethyisuccinoylamino-2-suifonamido-1,3,4-thiadiazole (Rende 039)

2.6 g of 5-trifiucrcethyisuccinoylamino-2-suffonylchioride-1,3,4-thiadiazole is added to 60 mi of freshly con-
densed liquid ammonia at -78°C under nitrogen atmosphere. When the addition is complete, ammonia is
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25+ ation of the solvent,7.3 g of the succinic acid nonotrifl uoroethyl
ester. 7.3 9 of the acid is then tr&npostssmaar refl ux for 5 hours at 700C
with 4 mM of SOC12 (nolar ratio 1/1.5). The solution is distilled under

reduced pregsidved with a AirideR Stream s thd rekdish \Bgéapiy%}hgﬁwﬂ)a waleP R, at i on of

5-am no- 2- benzyb pBkiGAdR oBaheds Aot idaAtREH A%l Bmpdd ‘BGG‘e'?ﬁudsﬁblGﬂﬁdrﬂe%eQWry
accordi ng t Qashj BMrolysb. of Exanple 2. (a') Preparation of _

5-trfuoromet hyl sucei noyl am no- 2- benzyl ner capt o- 1, 3, 4-t hi adi azol e 3s

5.28 mM 638exmmiE)120f triethylamne, 5.5 g of succinoyl chloride

nmonotri fl uoroethyl ester (25 mmole) and 120 ng of 4-DVMAP are successively
added to 5. §{®AnihovBlermytarmion)-2-stifonamjidored. £thistiazole (Rgnde 027) adi azol e (25 mmol e)
suspended i Ber®8 1, M= NiA(CHalydr ous CH2CI 2. The reaction mxture |s kept
stirred und8FHEMEBogen at mosphere and the reaction course is checked

t hrough LC (5 % nethanol in chloroforn), the reaction being conplete
within 4 ho Efepwomfs-chW'wmnPaﬁeW T feetoil S.4thiadisgeled, . t hen diluted with

0.2 N HCl and e tracte mfes W|th math Iene chI orlde The org’anlc

extracts ar g goh t1 ?:‘%’ te1 ) liis8

are dried o choﬂd '8?' S,jf; %ﬂ - T,a oss j ls e

purhfl?d t[léz g % “éb B % g?{, mﬁ?% was edwnth
product wi a

(DVBO- do) : 4o 1 enzy

487, 4(s, SH &t Rfﬂ% ai=V1rB (m, éﬂ-@ﬂiﬂrg 8 (t 2A3EH c6)7§99 (t éﬁ@ﬁzcl).-'léﬁ@ ﬁ:,m

(KZ_Pr epgr abl-l%@nz% 7,3 (8,5H.ar).

5-trifluoroet hyjrgose Wgam Af0021584! liBdsichl or i de- 1, 3, 4-t hi adi azol e 50

5 g of 5-trifl uoroet yI succi noyI am no- 2- benzyl nercapto-1, 3, 4-thi adi azole is
suspended | () dtl (&Prephration385-{HainoidietoyRing)-2/aifeiamiaeh GWﬂMiazJé'l(Reliﬂe)otnr e ls
kept stirred at 50C under chlorine atnosphere for 4 hours. The solid

chl ori de2sso f Gtherpreparation of b4 Sanginbvaleroylantnop 2-sulfarsmddd-1v9, 4-thiadiazbled is\nerfoemedatacinglfrane2] .
2.6 g of t heg ofashiopvaeradamine2-tehiybmernapto-ii3iddiriadiagolé anditdollowscthey syathpdisogwieialfeady dishe
subs eque nt rclesed in examplesBthroyigh theffermation.with chieringfin acid medium,of the corresponding sulfonyt chloride
5-tri f 1 uor oendepbseguant rarslionewith tiguidammenif.olie rAwcRrodct So abiained isdryatattited direcibfrom 9530)
2.6 9 of ethanol so yielding 750 mg of the product with melting point 209-212°C and 45 % yield. .

5N £ 1 u¥r oet WI%NM% BOME OMSRu)A 5 1iTr@HA-EClr ) 48 G2HyCHQQY; &y (t3H oFheNHL: 8.3
added to 60%A 'Pr)gVShlg on- cg:n ed I| |d a nia at -78C under nitrogen
at mosphere. % éégé’B %?& Bl
renoved Wit Q’Iﬁ Yeig {fatie ?ﬁh gé'gglf"‘%csz%? 84%3%%

wat er ba h. € residue so obtained is not |dent|f|ed as the corrpound shovvs
to be very % l?:.: & and becones very easily hydrolysed. 5 EXAMPLE 12

5- (5- Am noval er oyl am no) - 2- sul f onam do- 1, 3, 4-t hi adl azol e (Rende 027). Seri es

l, = NH2( Glihdimidabdifnifantiolfsulfonamido-1,3,4-thiadiazole (Rende 031)

Series 1 Y =
40
: - CH,-CH,-CH,-
4 2 2 T2
0
SCHEME C, route steps (i), (e), (a), (b}, (¢)
80

(i) Preparation of gamma-phthalimidobutyric acid
2g of gamma-aminobutyric acid is reacted with an equimolar amount (2.87 g) of phthalic anhydride by dry

melting at 150°C. The reaction product is crystallized from ethanol/water (1/2) so yielding 4 g of gamma-phthali-
85  midobutyric acid with melting point 120-123°C and 88 % yield.
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(c) Preparation of 5-chloroval eroyl am no-2-benzyl mer
capto-1,3,4-thiadiazole 1.5 mM (13 erobsjsseB1EtN, 1.38 O of

5-chl oroval eroyl chloride and 80 m of 4-DMAP are successively added to 2 g
of 5-am no tadi azole (8.9 mmol e) suspended in 5 n
of anhydrou@ﬁr@t‘%ﬁngﬁ% 15““‘?1’”@5??‘ gmgta roomtenperature with stirring and
under ni trogen ga} gErimalphthBimidbhRyrt 8BRS ledled with 045 mls? MiohY chldrlle (14@ méiadRiid) afvebe | N
chloroform fo%lﬁiufst The exd284 bt dhloAdd i€thenTeMévidd & vaclb Sndimd rediiub sQEhiHied bybddys

i s filtesedonviytenepotdletrh eMért3e50°81712 fatid)) g50 ed obphthaRnyidob@yricichoride @roblainedivith 77 %

et hanol . 2. ylelg of 5-chl oroval er oyl am no- 2- benzyl nercapt o-1, 3, 4-t hi a-
diazole is obtained with nelting point 145-1480C and 90 %yield. 1H NWR
60MHz ( CDCI (&) Pregaratior of $-phihplifridobuGiriiariino2:beizylit@rcanto-1,2.Hthia@el@O) ; 3, 69
(t,2H,CH2Cl); 4,5 (a, 2H, 20 CH2benzyl); 7,36 (s,5H aryl). IR (CDCl 3):

v.nal 3.760, 0800 (5. 7ramele) OMEQ!B'IWEL%QW (ihhmmelﬂ)ﬂf PP@M‘P’"&Q‘WWV'@NOMG and 100 mg of
5- ( 5- ani nov 4PMAB awwﬂmaﬁnﬁmm'@éﬂaﬁ@? @-Bmmoledef B-awine-2-berzyimercapiorh,3 Hipia-

The prepar aﬁ'F’GHsB‘Tpe?ﬂ’QS‘@ﬁ"?TW&'ero | ami no) - 2- sul f onami de- 1, 3, 4-t hi adi azol e
i s per for n‘ed qt:ﬂlbmlpdp@ wl 01 N HCl after3 hours and then it is extracted with CH;Cl;. The

5-chl or oval ey df‘L" f\ﬁe ‘f'%ﬂ"B%st"‘T he
”E? R LR wgmf"wth

synt hesi % 5; ls
chyst QI’FPtzereacé Py E{% 5‘ o?’“g’b*’eﬁﬁ*?ﬁ‘*%“’%%@m’@p Bl Ao o
l)'pdl Z an 45 /o yield. so 1H— NIVR 80|\/Hz

chl ori ne In
t

(DIVBO de) 88’5 a?aﬂ(mf% théHvdebifyrdylamino2-stifonylénlari§d-P 4 niaddzofe (1, 2H CHZNH2) ;
8,3 (9,2H, S IR (KBr) 'v., 3360, 3200, 3100, 1690, 1565, 1380, 1175,910
cm-1 Analysi s éuéi?ehﬂi&i\bf%m of Bpiirlirid dbutyrdflarhlfs-2-bdnzyfinddpto M|, 3,42hiadikzole I, 1297 .0P6;
Found: C, 28cefictacid{33 % whikr sbilition)ds Hept atBoC undeOhiorinkbatioépiidrd for 4 Bours. During that period
5- Pht hal 2sm ctabges arempbeved inthappedrdnoe ofithecholid] ths exbessivhiadhiepresént in(tihtcmagbtion(8stium is
Series | Y thedi@mbvedhnd@id sol@lidfitbredbifSlHebhed@ith colsinater. Sslhipwfl@i\l)qlfor(y{#lloﬁc(eagqbta(an,
(c) 60 (i) wWhidpsewmployedhforthe gpxireactigniat hal i m dobutyric acid 2g of

gamma- am nobutyric acid is reacted with an equi nol ar anmpunt gz 87 g) of

pht hal | ¢ anle)Brepatatiomgf Schhthalimidobytyseylaminoi2-sgifpp@nidort, 4-thiadigzqle @q"‘bro Huct is
chystal | 9zed from et hanol | water (112) so yieldi ng 4 mm ht hal i -

m dobutyric a&p@mg\pftsﬂfoquﬂ “%Y?Od‘i"ES‘(E“‘H 'gB’ s"'ycﬁlg°%?°§54_
881 Bl (I) fiquid #7856 V@e Wgﬁgﬂrqomsmﬁtg, F'BS'/’P"'%'FI @uttmg the reactlon flask into a

water bath at room temperature.
The raw sulfonamide so obtained is purified through dissolution of the residue in 2N NH,OH and subse-
35 quent acidification to pH 4 by addition of conc. HCl until reaching pH 4.
After filtering and drying the precipitate, 100 mg of the product is obtained with melting point 226-229°C
\_/ and 31 % yield starting from the corresponding benzyl compound.
1H-NMR 300 MHz (DMSO-dg): 8 = 2,2 (q,2H,CH,); 2,7(t,2H,CH,CO); 4,1 (1,2H,NCH,); 7,8 (m,4Hphtha-
lim); 8,4 (s',2HSO,NH,)

40 IR (KBr):vmex 3250, 2930, 1620, 1380, 1170 cm-1
Analysis (Cy4H3Ns05S5) Caled.: C, 42.52; H, 3.31; N, 17.71; S, 16.22; Found: C, 42.75; H, 3.4T7; N,
18.98; S, 17.51.
EXAMPLE 14
45
§-Phthalimidobutyroylamino-2-sulfonamido-1,3,4-thiadiazole (Rende 031)
Series 1Y =
80
i CH - H - -
2~y CH,
e :

SCHEME C, route steps (m), {I), (a), (b), (c) (m) Preparation of gamma-phthalimidobutyric acid
' 29



1 g of gamma- phthali m dobutyrlc acid is reacted with 0.45 m of thionyl
chloride (1/1.5 nolar ratio) at 700EpbassdeiBeurs. The excess thionyl
chloride is then renoved In vacuo and the residue is purified by

tall t
81[ y;h? ha: famn,mps%hul 2 054-031;{;% Acﬁgrtgmfgh C@{F&’%& aPE '%687'5"% u(qlpéanal[rﬁvge '@roe";‘)‘amvl on
of 5-phthali mﬁ@ﬁﬂ&i‘dﬁﬂ ﬁrﬂ tHél t?eab@ﬁ\fe)@ %quﬁgz@ngjwa%r otAifddr {haaﬁélﬁiaggo formed.
0.8 m (5. 7Ammly&3|||zgﬁonfrr6rh 8thihsl, 8,81 BFphthgiRfido Bltyficacid I BBRIn ield.
5-pht hal 5 doky|iay,s) 4hd () Preparatibh oS pHtndiidiiio m@znﬁuﬁwﬁn&}ﬁ&o— fslel ﬁiﬂi’dﬂﬂ?ﬁendeosn

ni trogen at NDpESN stePs 4t folididd (hdt BrréBPEHd @) thékk of the preceding example.
5-am no- 2- benzyl mercapto-1, 3, 4-thi a- di azol e suspended in 10 m of CH2Cl 2.

The reacti oEXAMPUEUSe is neutralized with 0.1 N HCl after 3 hours and then
it is extracted with CH2Cl 2. The organic extracts are then washed with

wat er ant dr i SeMethytsuccisodaminerdsustiyb2-sulfondifnider!.3ddhiadieadle (Rendel®@4)sol vent, the 16
raw product is crystallized fromethanol so yielding 860 ng of

5- pht hal i m dotf8teeihYI=ani no- 2- benzyl mercapt o- 1, 3, 4-t hi adi azol e with nelting
poi nt 128-131 OCand 40 %yield. 420 ng of

5-am no- 2- benzyl nercapto- 1, 3, 4-t hi 50 0/() I's recovered from
crystal | Pzation waters. 1H NVR (SOQN/P% ?%é = 2,25 (m2H CH2); 2,7
(t,2H CH2CO; 4,18 (t,2H NCH2); 4,5 (s, QH CH2ben- zyI); 7,3 (d,5H, aryl );
7,8 (m4H phthalimde.) 20 (b) Preparation of

5- \pht hal i m ggn%%%ﬁq&]ba%gpg%%ﬁ,fw)f onyl chl oride-1, 3, 4-thi adl azole A

suspensi g

5- pht hal l m £tBB/ kﬁ&bm%eb@%uh%hmibgnz}mﬁmém&hé AflagiaRles i N 12 M of
acetic acid /o wat er solution) is kept at 0C under chlorine at nospher e
for 3 hours. |300 g ¢13tniivole) BRI 5006lsodiam hydHae Gibsuspbh&onAPaRIEY B S gl (§mindiS) ot BRRAISIC ©
of the sol i dioylafifho2)besimeiptc ., M hiallafleaBiitaihed abddfiing &ARd EXampleRktepaYd) 8nd (@5 6r
renoved @#ndaécbding ©!theExhriplé 3, Istepy (@)hno (&) dBdlved/mto BOGhI Wiahkydad THRVAat er . 550 ng of
rawsul f onyl cléinmif Cidl (mdladiaticiond & sisiviy abided to taerixmipeanth bthingtuhder nitogen whilachécking
(c) Prepar athecsactiph through TLC(S % methanol in chloroform).
5- pht hal i m dolThe yeactiph mixtureds Aeutralizédorith 2NAHE! dfter 3 haursi and thaw ettrectédrbnael ime33vith eBH&rD
nm sul f othplorgati¢ phasede washeddtiondtes andhdrigd. Firectaw) praduct iminadeig e mixtune whiskeis purified o
of sof r M‘yﬂl@eaﬂmhtomqm@ham with efhyl acpiate(petralgyoyethepA0/68ddi t i on i s
conpl et e, amJrfBa of Emetayisyecingy! ﬂﬂm frhenzymercapiprl §.4-hiadiazole((A) ispbiginedromymch
at roomt errﬁ??P'a?‘I!Fr with meltiag poiRy,76-78°F igfd) 2pd 8O PeSf Fanethyisucsingyl- H"‘F@W’?’W%bﬁ'?

oo & by’ °“**'*E-”»'f§?é" 'f,,é“ iR P GLABHRREY o8 o 500 2 685 R

é?éﬁ

drying t¥e pr ( g? the product is obtained with nelting
poi nt 226- 229 11,10 t
corlpound, | e ?’ 232 %ﬁ&éﬁ@%%%

4,1 (t, 2H, NCH (C v h%sh 184(3 2HSO02NH2) 40
(KBr):v. 3250 ) 90, 13 6 1170 cm 1 Anal ysis ( C14H13N50682) Cal cd. :
’ g ‘113 gi E i’\i/nrpfpémd}l of S-hethylsucifdylamito-d fethRdfbnyibhioridel 1,3 2 thiadlazoe 47; N 18.98;
5- Pht hal | m dolenorifiey bmmmmaglﬁa&uéamodmg of Bméthisbiécmdylanatit-eméthye 2-Benzihndréapto-
Series | Y =,3"Adnhiadiazole in 15 ml of a 33 % acetic acid water solution while the mixture is kept under stirring at 0°C.
45 The reaction is checked through TLC (40 % acetate in petroleum ether) and it is shown to be complete
within 2 hours. The chioride so formed is extracted with methylene chioride, the organic phase is washed at
0°C with a NaHCO; saturated solution and next with water until it is neutral and finally dried over sodium sulfate.
820 mg of the product is obtained which is immediately employed for the subsequent reaction.
As already discussed in the preceding disclosure, a particular care is to be taken in checking the tempera-
50 ture during preparation, because of the instability of sulfonyl chloride in compounds of the serles 11 and 11l

(c") Preparation of 5-methylsuccinoylamino-4-methyi-2-sulfonamido-1,3,4-thiadiazole (Rende 024)

900 mg of 5-methylsuccinoylamino-4-methyl-2-sulfonylchloride-1,3,4-thiadiazole dissolved in 5 ml of

55  anhydrous THF is slowly added under nitrogen to 25 mi of freshly condensed liquid ammonia at-78°C. Ammonia

is removed by leaving the reaction vessel at room temperature. The residue is purified by dissolution into 2N
NH,OH and filtration of the insoluble residue.

Waters are acidified with conc. HCl up to pH 4 and the precipitate so formed yields 320 mg of 5-methyl-
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SCHEME :C, route steps (in), (1), (a), (b), (d) () Preparation of
gamma- pht hal i m | dobutyric aidd 29 EPBBs4883B4 881 Bl 3 9 of 4-chlorobutyric
acid is reacted with 4.5 g (molar ratio 111) of potassium phthalirn'de in 60

m of DVF Wolinglaininb s ni: %@Jna mﬂ{mraméms pbiAC135-88RE iy JHgRl Ur € 1S
then treated a?oggw?is (R;#h?zl-io ré eagzggh%h,)aﬂdﬁﬁdé@%e rPf g@f@sh%‘rﬂ SO

formed. Aftgps @2l zatlonfromet nol haIIm do buty

acid I's obtali nemkmm‘., 18/8200,5312h, 11315 1642, 1£3b)11aéaa-1 (b) and (c) Prepar atlon
of 5-phthal i m deGNMRT @MsBEn @82yl Sxmes) deilicHy, shAdplisna@-9 {dR2udo.M3]l)
The sane st epzycoasd,gqtommed t hat correspond to those of the preceding
exanpl e. EXAMPLAnalySis (DgH,N4OsS.) Calc.: C, 31.16; H, 3.92; N, 18.07; S, 20.79; Found: C, 31.70; H, 3.86; N, 18.09;

5- Met hyl suc8i208§! am no- 4- net hyl - 2- sul f onam do- 1, 3, 4-t hi adi azol e (Rende 024)
Series IlIl, Y =26 CH3O-PC (CH2 )2' O.
SCHEME D? rﬁmﬁé"'-gﬂéps (n), (b'), (cd) 20 (n) Met hyi ation reaction of

5- net hyl SUCCI noyI am no- 2- benzyl mer capt o- 4-t hi adi azol e 600 ng (13 Mol e)
of a 50 % s® H?WNJ@“BY‘#’““L%?S%‘@S@MW Pé “MBE?F Rend8 026)( 9 rmpl e) of

5- et hyl suo* °’l9ﬂ'r(¥ am no- 2) benzyl ner capt o- 1, 3, 4-t hi adi azol e (obt ai ned
accordi n% to the Exarrple 2, steps (d) and (d , or 25 according to the
Exanpl e steps (a) and (e)) di ssolcugm-m-(uﬂ?) 0 m of anhydrous THF. 8 ml
of CH31 (nolar ratio 1011) is slowy ad&ed O the mxture with stirring
under nitrogen while checking the reaction through TLC(5 % nethanol in

chl or of or m) scHeME b,§6ued 38 (fiyir € is neutralized with 2N HCl after 3 hours
and, t hengyextracted three tinmes with ether, the organic phase is washed with

wat er and din) RethylalibiereAdivn & 6RHdthGIbucinSyldMibe2- uﬁzwﬁer@pm 5lalidaphd ch is purified
so through silica gel columm chronmatography eluting with ethyl

acet at el pet r olTrelprocetiite is the@améas that foflowdd Mithe preceding example.

5- net hyl succi noyl am no- 4- net hyl - 2- benzyl nercapto-1 , 3, 4-thi adi azole (A) is
obt ai nedesf rmmpwdtlomef;samemyismoyM-Mothvlahiho—ngﬂfptylclibndia32&6]@:(26@ % vyi el d) and
800 ng of 5-nethyl succi noyl - N-net hyl am no- 2- ben-

zyl nmer capt o- 1,Chlorinetdas igdhisbbied itheougiBh sysPensivs 9fi 800 np of FrmegthylskEciihiRNAGetylamino-Z2belzg)
8 = 2,8 (dt mqmantmethbdffzdeﬂn &0 '("sof 3 R3 Basfic; acid wate( solutien, Whil@the/mixjurs is kept stirred at

(s, 2H, CH2bef I) 7,2 (s,5H ary IRélCHCI 3):vm 2960, 1740 1620 cm1 (B)
1WNNR 69 NVHz {B&%‘)’“ is gogpeQafgr chlogde;extrachon
(s, 3H, CH3) lepo a ‘ d i3 w)th Qﬁﬁgw@ﬂﬁdu’mq& Pepqﬁpgr)witbwatarupmneut-
2970, 1735 1 a" °"°’& Y P&t

5- et iyl suci o A 2?‘%!’&" B BRI e gevssige (o rafgmae) o the core-

Chl orine,i s pﬁﬂ‘ﬁ WIPnemieSugh a suspension of 1 g of
5-met hyl's “C&l ARy BB rikinIEI N y-R R B Eih B EfiBRiRo-1,3 4-thiadiazole (Rende 026 )

Y,

670 mg of 5-methylsuccinoyl-N-methylamino-2-sulfonyichloride-1,3,4-thiadiazole, dissolved into 3 ml of
anhydrous THF, is slowly added into 25 ml of freshly condensed liquid ammonia at -78°C under nitrogen.
4 When the addition has been completed, ammonia is removed by putting the-reaction vessel into a water
bath at room temperature, and the residue is dissolved into 2N NH; at pH 8 and next precipitated by addition
of conc. HCI up to pH 4.
The precipitate so formed is filtered and dried so that 250 mg of the product is obtained, with melting point
120-124°C and 35 % yield starting from 5-methylsuccinoyl-N-methylamino-2-benzylmercapto-1,3,4-thiadiazole
45 -1H-NMR (80 MHz (DMSO - dg): & = 2,8 (dt,4H,-CH,CH,-); 3,6 (8,3H,0CHj,); 3,72 (s,3H,CH;); 8,2
{(8',2H,S0,NH,)
IR (KBr): v max 3300, 3250, 1750, 1660, 1350, 1175 cm-1

EXAMPLE 17

50
5-Pentylsuccinoylamino-4-methyl-2-sulfonamido-1,3,4-thiadiazole (Rende 035)
Serieslll, Y = .

55

SCHEME d, route steps (n), {(b’}, (¢’

3



1,3,4-thiadlazole in 15 mMl of a 33 %acetic acid water solution while the
m xture is kept under stirring at OBfFossdssiBt The reaction is checked
- through TLC (40 % acetate in petroleumether) and it is shown to be

conplete w 0. ' e w th et hyl ene
chl ori de, ﬁghg?%g%ﬁgécgﬁna%gg?@uﬁ%¢gﬁmﬁooz %eg%m?&i?ah %ﬁa%agat ur at ed

sol ution and Bfithg ¥b,5 Mméfj &b 561 sbdiunh ﬁd|&§0|l@ﬁ'§ﬁ5t§sﬂhl Z la¥nntbie) 65-p3\iftbuc-
sodi um sul faﬁ@maﬂf&gb erchpt6: 1,84 fiddiabold (ébta dér 8 @d rﬁm{]ﬁ{é thmaﬁlblah% tﬂs )
enpl oyeds f Oéndt(ng, Meqmobmraamyam-mﬁs al ready d| scussed i n the preced ng
di scl osure, a 1pmrdfCRjlis slbwig &dded tb the mtuRmblardetio 10/M) with Stiednb Giglel o gén]ERBEN parforheY
ture duri ngthpughoroLa2 % atetond éxsilosferng)f t he I nstability of sulfonyl chloride in
conpounds of Theregation ieshodr to deebmiplete in 3 hoyrs. Thepadtien migtare @fthen diluted with 200 mi of acetate

5- met hyl sucaidmaytied fiistmithAcidifisdiwater @rdsheinfwitin eaterdp-td nediralityt the arganitzstraets (afecthaiairiéP 4)
900 ng oP andthe raw product is purified through silica gel column chromatography.

5- met hyl succi 18§ batfi-seotylsuasineviaminod-rmatiyk-bbeneyimereapiod 8Aqthigliazole ) ispblaine from such

di ssol ved i $eraraken with 62,% yieldoaawel) ag BZ0 "l!l-ﬂff’TPs"tﬂ?"eW"y' hhmetwmmc?ehenmrnerceg}ermsm
25 m of fr@@ﬁ'ﬂ?‘ed@ﬁﬁéﬁy@d'eld1 % uid amoni a at - moni a i s removed by

| eavi ng the r &YcHNMREOM 7”(5'5 3#&#&&«%{?‘8%0“%%8% ﬁﬂ@”?‘b%ﬁ"@ﬁc@d by
sucei noyl ani n

di ssol ut®on i % he insol ubl e residue. Waters
Q@iﬁ 556 0L 42,80y 5.95 F5H cHy;
g%ggz ) o S h| adi azol e, nelting point
185,137G, yield Ode) 8 = 2,62 (t,2H CH2); 2,81

are acidified!

yi el ds 320 g

(t,2H CH2); g? p£r§t.o§'6€'5- ucindylsrfindSmethl-SEbibn cﬁlo.?d%-ﬁs%-tm&’dlézﬁQZNHZ) IR

(KBr):v,, 8, 3220, 3120,171 1642, "1330, 180 cml 13CNWVR

(DVBO-do) : 28 chibfime® bu&ﬁedzﬁr@gﬁ)i s&%en%ﬁh\@'ﬂ@) g &h@éﬂ%ﬁ&%oﬁa’ﬂn@rﬁtﬁ}z—benzylmemp-

164, 2( CS02Nia)3,4ltHigdia616H) 30 hib o, a6 G Adbtic 261 dhatgiSdoRutidn{ ¥Hiid BblDAFEAS kdptdtifred at GoC.

31.16; Hs 3. 9The dibapperaice of fhe 2rtik@productiaébntrdlled RrbughOrLC kb % hetharol iN.chidrBfof) andSt

20.55. 10 &hswd&dmplkt within 2 hours.

5- Met hyl succi Tbeé¢hichdesptfdimédisextractdll- by rebra bl (. tHe digafic piese s washed at 0¢(Reithchsatd? 6)

Ser | es |, YratedSolution of NaHCO,, then with water up to neutrality and finally it is dfibiB&¥er@niiy@roliPsodiuf Sidfate
rout e st epJheg ¢pld evgpolation afthe oi@aniappivéntyieidd it ¢ of thepraduct which inifmediately employed for

S%t hy|%ucthpasd eedtie- 2- benzyl mer capt o- 1, 3, 4-t hi adi azol e The procedure is

the same as that followed in the precedi ng exanpl e, (b) Preparation of

5- et hyl sucf) Regparaton H?Q‘P"&H?P'H%'aQ““gﬂT"PB‘M "’E‘m“ﬁff‘ﬁdﬂé" fﬂmdwﬂﬁawai‘ﬁ

Chlorlnega5|s bu |l ed thro has
S et hy g g T gﬁ@m W %ﬂ H@dfamtgge e o
m of a%3® e ol ‘q("[;"fj’bd
at OOC. 30 p 8? moved %Jiﬁrfmerea onﬂa
! ¥,a. sk : pdh A e b s o
miNdre is niax oo Z&lﬁ LB o S
are then vwa E‘c DAt e%&&ﬁv@#aﬁ d.%Qéé&Enh.ﬂ |f§tta Qé‘ﬁp&%&bﬁ”ﬁﬁ
Up t0 NeRt - feation of the raw sulfonamide is performed by means of silica gel column chromatography. eluting with 5 %
methanol in chloroform. 1.12 g of the product is obtained with melting point 95-97°C and 64 % yield starting
from the benzyl product.
1H-NMR 300 MHz (DMSO-dg): & = 0,85 (£,3H,CHa); 1,27 (m,4H,-CH-CH,); 1,65 (m,2H,CH,); 2,65
(t.2H,CH,CO); 2,82 (t,2H,COCH,); 3,92 (s,3H,CHs); 4,0 (t,2H,0CH,); 8,26 (s,2H,SO,NH,)
45 13C-NMR (DMSO-dg): 13,7(CHs); 21,6(C-14); 27,4(C-12); 27,7(C-13); 29 1(C-9) 33,7(C-8); 38,1(C-4);
63,7(C-11); 157,8(C-5); 164,2(CSO,NH,); 172,2(CO); 181(CON)
IR (CHCly): vy 3425, 3345, 2925, 1730, 1625, 1375, 1160 em
Analysis (C1;Hy0N,O5S,) Caled.: C, 39.55; H, 5.53; N, 15.37; S, 17.59; Found: C, 39.33; H, 5.65; N,

$O1

156.16; S, 17.49.

50
EXAMPLE 18
8-Pentylsuccinoyl-N-methylamino-2-sulfonamido-1,3,4-thiadiazole (Rende 038)
Series I, Y =

55

CH3(CH2 )‘.0-8‘(032)2-
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rality.and finally dried over anhydrous sodium sulfate. 670 ng of an oily
conpound |s obtained which is enpl ogeo3s4sstBbe raw state for the fonmation
of the corre- sponding sul fonam de. 35 (c) Preparation of

;(r)re;SyIO?ucgtbﬁm@D , NubstdpY [ NG~ 2- sul fonam do- 1, 3, 4-t hi adl azol e (Rende 026)

5- met hyl suc) métittation rBRtSHOr §-PnfuetnSyanii bentiinitrdaptt-1. 3 43nigkezblb 2di azol e,
dissolved into 3 mM of anhydrous THF, Is slowy added into 25 nml of freshly
condensesl | i Uhdlprocatiivelie the 3hme sERACTONLNSE In thel precedbRioxantpld. When the addition
has been conpleted, ammonia is renoved by putting the reaction vessel Into
a wat er bat (b) Rreparatiomof S@aniyisuedinoyldN-metnthrino2-suitapylchioside-1.3,4ithindiadoleced | Nt o 2N NH3
at pH 8 and next precipitated by addition of cone. HCl up to pH 4. The
preci pi tat e s&hiprineisdebbied thrgugh aqusrensiondl 800 mgdf SsnentyibuscingyHdmetlylanfina- 2 kengyinanicaet

| s obt aifedto-1i4thiadiazpie 1§ minf p A3 % acetic acilyater sghdorg Bhiledhp mixtuse is kaptuntley gtinfng GHR"C.

5- et hyl succi HBSI'PGQ‘!PWEF ed trayeh TLCH Y Apetensin-ghjorafm) )%dhﬂ?mﬂ'%'ﬂéi'@}!'% 45

H H-NI\/R 80 cted witlgmetayjens,
3,72 (s. gH a'%ﬁp@queﬁly(\qﬁgmo@wwﬁp%% Qg‘g%naﬂy it is dried over
1750, 1660, 1% e

5- Pent yl Bucci %%%%ﬂ}%a"ﬂp Hifflb-ET%ﬁftf'%‘?mﬂyﬁf’cfgrﬂ%ﬁumf58?‘59‘0I e (Rende 035)

(Sgr |) egll 111 EW%%}%%&M&%ﬁ@@%}ﬁ%ﬁyﬁﬁnﬁ%ﬁﬁﬁ%ﬂﬁ +{hgh'igz%le§ﬁﬁﬂ§ odg)) . (D),

54 pent y! SUCCI PGy iF PR sdTRl GRS i ot anfiyafbiuh R ACHGHPAaBed 0201 oéfﬂegm,sm-
o) ) Of adensbd WyidathrhbitlalaPF5-ERn@lrder DB EhdeEphbe, adde g (7.
of 5-pentyl summnﬁma@yémoamdafboamb@aam}ermﬁa%auehsassﬂwmmam ﬂmdns (obt ai ned
for exanpl e aghé¥ofitishhckifed Wit cons.HTPpo gH 4,8 bxtidted tWibe Fith ethiacbtdtant the offaficsNades d
into 100 Nl is@fieddiéryptytrocs sbllim sultent of CH31 is slowy added to the mxture
(mol ar rati o Thedurificatidntof the sulfohaiieusichaied bt thraugie silich gblealimmenrdiatogmphy! éhitiog gith
TCL, 2 %sace% acetoné in chibdblomof orm). The reaction is shown to be conplete in 3
hours. The r ed4smgnfithapmdugtisobiained withmelting notnta3-877Q dnd 2036 vield stayfing fror S-pentylsgieninoyl-
washed fi r sN-mathyimine2-bénzyimetcaptet 1cd4-thindlezolaen Wi th water up to neutrality; the
organic extracts are then dried 10 and the raw product Is purified through
silica gel, EXAMARKE 18hr omat ography 1.94 g of

entyl%ucm noyl am no- 4- net hyl - 2- benzyl nmer capt o- 4-t hi adi azole (A) is
obt ai ned fr%‘l’f‘P@W‘@é’B‘ﬁ'ﬂ%‘P‘#ﬁ“ﬁmWﬁ W'%‘W'éﬂ@“dea%z%vell as 870 ny of
5- pentyl sucﬁ?"ﬁ%bl - N- et hyl am no- 2- benzyl rrercapto 1,3,4- thiadiazole (B)
with 27 %yield. (A 1HNW 60V (CDCI3): 8 = 0,85

(t,3H,CI—!3§_),1,4(m8H,(CHZh); 2,8(m 4, &-i%(%—_iil’c 3 85 (s, 3H, CH3);

o
SCHEMEE

(o) and (P) Preparation of 5-amino-2-sulfonamido-1,3,4-thiadiazole

17 g of acetazolamide (purchased from Aldrich) is hydrolyzed with 150 mi 10 % HCI. The reaction is kept
under reflux and stimed, and is monitored by means of TLC ( 20 % methanoal in chioroform). After 5 hours the
45 reaction shows to be complete.
The reaction mixture is cooled to room temperature and neutralized with NaOH up to pH 6. After precipi-
tation and filtration under vacuum 12 g of 5-amino-2-sulfonamido-1,3,4-thiadiazole is obtained, with yield of 87

%.
50 (q) Preparation of 5-methylsuccinoylamino-2-sulfonamido-1,3,4-thiadiazole

12 g of 5-amino-2-sulfonamido-1,3,4-thiadiazole is suspended in 60 ml of anhydrous CH,Cly; 8.7 mi of EtN,
170 mg of 5-DMAP and, slowly, 6.5 ml of succinoylchloride monomethyl (3-carbomethoxy-propionyichloride)
are then added to such suspension.
55 The reaction, kept under nitrogen, is followed through TLC (20 % methanol in chloroform) and shows to

be complete after 5 hours.
In order to obtain the purified product, 40 mi of 25 % NH4_OH is added to the reaction mixture and after
separation, the aqueous phase is acidified with 37 % HCI up to pH 4.
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15 4,1 (t,2H, OCH2); 4,3 (s, 2H CH2benzyl); 7,3 (s,5H aryl) IR

(CHCI 3) : vmax 2925, 1730, 1620, 1380, 9E®oesasst1BB) ' H NVR60OMHz(CDCI 3): 8 =0,9
(t,3H,CH3),1,4 (m6H (CH2)3); 2,85(m4H, -CH2CHX-); 3,79 (s,3H,CHS); 4,2
(t, 2H, OCH2) ; o svlol I behid ; ;
1730, 1670, 4%"%15cm 1 25?%6&3&"%?%}3%1@& Y15 g ottt s ot wit
5- pentyl suci noyI am no- 4- net hyl - 2- sul fonyl chl ori de 1, 3,4-thladl azol e

Chl ori ne i spyamMdpE@g t hr ough a suspension of 1.94 g of _

5- met hyl aucci noyl am no- 4- net hyl - 2- benzyl mercap- to-1, 3,4-thiadiazole in 30
m of a 33 Ssucitdylamina-isalforamiiddc1,50ihiddiaz0i8 acitMRehde d37)e m xture i s kept stirred
at 0CC. 25 serieslThe di sappearance of the starting product is controlled

t hrough TLC (5 % net hanol In chloroform and it shows conplete within 2
hours. The chloride so forned is extracted by nmeans of CH2Cl 2, the organic
phase i $2washed at OC with a satu- Y&t"@dc‘éféﬂ ton of NaHCO3, then with
water up to neutrality and finally it isydried over anhydrous sodi um

sul fate. The cold evaporation of the organic solvent yields 1.7 9 of the
pr oduct whigh InfE i mredi ately errpl oyed for 30 the next reaction. (at)

Pr eparat | on

5- pent yI '&ucBPRRRIPLIES: th)('s‘f?ﬁ'f' H'H‘%Wg&'ﬂ ﬁg)'h?d'gz"lf “[‘ a3, o Rende. 035)

1.7 g 0 f repara on is carried o tacco ing to example Preparation -succmo;zflamlno-é-s naml

5. pemy|succ?“‘““*’ﬁ,‘é,’°'“°"'é%‘i“" iﬁ%zéum R e G

dh ssol ued '.%Le'ao ieapt Eowﬁou 3b§| ne P Lreo rzio«;e ethanal

feshly £ongenssemnl qui d ammnl a at - under ni trogen atnosphere.

Wien the addi trhéyea aﬁnm.erhmrzmnﬂtaa@acmmmmﬂa umm&fdm&wmb fRHRE The Wiid
reaction fl gJbmbdicAitePedyadsRéd with Whter aht) GriddE6:8 §léreheififial Pro YiR4ined] With aFieldir Pd4d.0H
wat er solution and then acidified to pH 4 with conc. HCI. An oily product

is separated that |Is extracted twice with ethyl acetate. The organic
extract esarelatieen col - | ected together, washed with brine, dried over
anhydrous sodium sul fate and the solvent Is evaporated off. Purl- 40
ficatlon of tHeUseaficorpbindsimiated b dcetazplamide ontedts Nynethgldadvatves, bavingdnhibiling actidty ohm
chr onmat ogr agsmpnic enhydrasegoritiefdmaagl, net hanol in chloroform 1.12 g of the
product is obtained with nelting point 95-970C and 84 %yield starting from
tYe€ benz¥| product. 1HWN\R "ﬁc)' 8 = 0,85 (t,3H CH3); 1,27
(m4H, -CH2-CH2-); 1,55 (m 2H, (t5 2H, CHZCO) §I§2 (t,2H, COCH2) ;
3,92 (s,3H CH3); 4,0 (t,2H, 26 (s, 2H SO2NH2) 4 ' 3C NWR
(DVBO-dg): 13,7(CH3); 21, 8(C 14); ,4(C12); 27,7(C13); 29,1(C9);

33, 7(C 83)5 38,1(C4); 63, 7(C—11) 157,6(C— 5); 164, 2( CSO2NH2) ; 172,2(CO);
181(CON™IR (CHCI 3): v-,, 3425 3345, 2925, 1730, 1625, 1375, 1160 cm'

Anal ysis (C&ZH2NAOAS2) Cal cdey C 39 55 H, 5.53; N 15.37; S. 17.59;
Fodod: C, 39.33; H 5.65 N 17.49. 5D EXAMPLE 18

5- Pent yl succi noyl - N- met h?i’ﬁm‘ -2 158@§'F‘rzdo 1, 3, 4-t hi adi azol e (Rende 038)
Series I}, Y = 55 CH3(CH2) 40- sz (11)

- . ¥-CONm” S soznuz'
| | . ()

CH3
50
wherein Y is one of the following groups
85

34



EP 0 354 881 Bl SCHEME D, route stepzz.:,,“ga {9 . (c) (n) Methylation

reacti on of 5-pentyl succi noyl am no- 2- benzy?mercapt 0-1, 3,4-thi adi azole 5

The procedure is the sane as that followed in the precedi ngi exanpl e. (b)

Pr eparati on ofThe precipitate so formed is filtered and crystallized from water. 13 g of the final product is obtained, with
5- pent yl suc @Ye\F 8&¥net hyi ani no- 2- sul fonyl chl ori de- 1, 3, 4-t hi adi azol e
Chlorine Is bubbled through a suspension of 800 ng of

5- pentyl sucaxﬁwyll'ﬁ?\? met hyl am no- 2- benzyl nercap- 10 to-1,3,4-thiadiazole in

15 m of ®a 33 % acetic acid water, .solution _while the nixture is kept under
stirring at o "‘i’?é%{'ifﬂag'\@%ﬂé’%ﬁ%‘lﬁfﬂﬁa‘?ﬂﬁﬁﬁﬁﬁ&}LC (2 %acetone in

chl orof orm "is conplete in 4 hours. The chloride so fornmed is extracted
wi th nmethyl ene chloride, the organic phase is washed with a saturated

sol ution oof NaHCO3 at 0C, and subsequgn&_l(y(cﬁiﬂl ice-cold water up to
neutrality, and finally it is dried over ,anhgt ous sodi um sul fate. 15

750 ng of the raw product .is obtained tha&t is enployed for the successive
reaction. (c) Preparation of :

5- pent yi suc@cpeme EN- et hyi am no- 2- sul f onam de- 1, 3, 4-t hl adi azol e (Rende 038)
750 ng ofs S prdpation ofSmethyislScirbyiamnd-2-8ilfohatide-1:3,4%hiadMzole (Rawey o2as THF is slowy
added I nto 20 THe pesparktion S Yaifie® 6Ub according BRREEIE 191 PrepationdrSaudRinoflamindSidulfdmanido-
under ni t r og@Eu-thiadisis plie(RendeABTyOoni a | s renoved at room tenperature and the
resildue is di stqof@oheihyléuscitiyaining2shiforidmddosicl, Aithiadiazolads diséived dh 480 tnhof & & NaOHHTle
upito pH 4, ireactintiskaptiuader stiving et 847G for dtoimand 3rein.caneis fofiaived hemeang ofi T1-C (40! Yermethangl
drized over dmdhipgfeons sodi um sul fate. The purification of the sulfonanmde is
cami ed out t hrthegéectionmbdyge igthen easled and asidifiedwith SYHEbuR to precipitation gf the preduptoThe 3gld
acet one in @hfopnedrigfitated, weshed yitwatqriged dsied §@cstof the fnsi ripdvetdspbiainedriith a Meld pigi0 it
83-870C and 20 %yield starting from 5-pentyl sucoi noyl -

N- et hyl am no- 2- benzyl nmer capto-1, 3, 4-t hi adi azol e. EXAMPLE 19 so

5- met hyl @uc&#B$| ani no- 2- sul f onani do- 1, 3, 4-t hi adi azol e (Rende 023) Series

I, 35 Y. a C.CH2)2- 0. S E. 40
(o) ‘ana () ek semont o sty SIS, b PBpAo R
acet azol am F&VHACHEERS 17 8MRdri ch) is hydrolyzed with 150 nl 10 % HCl .
The:reactjon |Is kept under refluxcand stirred, and is nonitored by nmeans of
TLE ( 20*% net hanol i n ¥hFENY NAX%eRH5 hours the 45 reaction shows to
be conplete. The reaction-m xtyye i§ cooled to roomte ature and _
neutralized with NaOH up to pHNG.__ANter precipi- tation and filtration.
under vacuum 12 g of 5-am no-2-sul fonam.do-1, 3, 4-thi adi azol e i s obtai ned,
with yiekd of 87 so (q) -Preparation of

5- et hyl succi noyl am no-2-sul fonam do-1, 3, 4-t hi adl azol e 12 g of

5- gf(r_:i'ino- 2-sul fonam do-1, 3, 4- t(i‘rﬂsadi azole is suspended in 60 m of anhydrous

CPCr2; 8.7 m of B8Ny conl SN\ SO NH, |
) . ] S

“ | ©A-CONg” SNSO NH, |

| '8 - (FFR

/ . . .

CH 3
‘wherein Y is one of the following groups
55

-
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170 ng.of 5-DVAP and, slowy, 6.5 m of succinoylchlorlde nononethyl
( 3- car bonet hoxy- propl onyl chl ori de) ere3s4ssnBadded to such suspension. 5s
The reaction, kept under nitrogen, is followed through TLC (20 % net hanol
in chloroform and shows to be conplete after 5 hours. In order to obtain
the purified product, 40 m of .25 % NH40H |s added to the reaction m xture
and after separation, the aqifedus phaseaz%' an'dl fiedwth 37 % HCl up to pH
4. 33 EP O 354 881 Bi The precigjtate s@ formed is filtered and
crystallszed fromwater. 13 g of thea\N\naI product is obtained, with a
yield of 66 % EXAMPLE 20 5
5- succi noyl am no- 2- sul f onam do- 1, 3, 4- pAMi adl azbl c acid (Rende 037) Series I,
10 R Y =ZHO CACH2) 2- 0 SCHEME E i 5
Preparation of 5-nmnethyl SUCCI noyl ami rb- 2- sul f onani do- 1, 3, 4-t hi adi azol e
(Rende 023) The preparation is carried out according to exanpl e 19.
Preparati on of 5-succinoyl am no-2-sul fonam do- 1, 3, 4-thl adi azoic acid
(Rende 037) 13 g of 5-nethyl succi noyl am no- 2-sul fonam do- 1, 3, 4-t hi adi azol e
is dissolved in 150 ml of 5 % Na@®d, The rgaction is kept under stirring at
600C for1 1 hour and 30 min. and i ; by nmeans of TLC (40 % net hanol
20 in cﬁloroforrr). The reaction m -tk & oled and acidified with
5N HCl up to precipitation of the pw ‘ he solid so forned Is filtered,
washed with water and dried. 8.6 @‘f the\final product is obtained, with a
yhebd of 70 % 25 Clains 1. Use of conpolinds related to acetazol ani de or
tQ jts Npnethyl derivatives, having inhibiting . activity of carbonic
anhydr ase, @herditIR, i€ 25tRAGhER branchéd Mbyidneor3Blalkylene, or a phenyiene, R, 18 hydrdgbn or-a! sthaighvor2 N2
(I ) 35 CH pranchbdhikyl possibly substitutSdWithitblabert ®; and R,, which can be the same o different from each other,
1( Il ) 45 arehydrogen orstraightor branched alkyl,én@hRbhysiiogicllyhctdptabibhitbereof, for the manufacture
of a medicament for the topical treatment of glaucoma.
25 2. Use according to claim 1, wherein Y is the group:.

R 0-?-(CHZ n”

2

wherein R, is hydrogen or a straight or branched alkyl having 1-20 carbon atoms and possibly substituted with
halogen, and n is an integer between 1 and 10.
3. Use according to claim 1, wherein Y is the group:

o “2"’@_@‘.

40 wherein R, is hydrogen or a straight or branched alkyl having 1-20 carbon atoms.
4. Use according to claim 1, wherein Y is the group of the formula:

R3<

4 | _ R /

4

N—(CH,) =

wherein R; and R,, which can be the same or different from each other, are-hydrogen or a lower alkyl of 1-6
so carbon atoms, and n is an integer between 1 and 10.
5. Use according to claim 1, wherein Y is the group:

[

Lt



whereim Y is one of the follow ng groups 55 34 EP 0 354 881 Bl The
precipitate so forned is filtered aERi08s488i1Bi| i zed fromwater. 13 g of the
final product is obtained, with a yield of 68% EXAMPLE 20 5

5- succi noyl am no- 2-sul f onam do-1, 3, 4-t hi adi azoi c acid (Rende 037) Series |,
10 R 0 Ho " CH 0* SCHEME E 15
Preparation of 5-methyl succl noyPDegwge?R- sul fonam do-1 , 3, 4-t hi adi azol e
(Rende 023) The preparation is Uit ggcgrading to exanpl e 19.

Prepar até on of 5-succi noyl am noX2 f gham do2 D, 3, 4- t hi adi azoi ¢ aci d
(Rende 037) 13 g of 5-nethyl suci ;
is dissolved in 150 m of 5 9%RYaOH THe reaction is kept under stirring at
609C for 1 hour and 30 min. and is followed by neans of TLC (40 % net hanol
20 In chloroform. The reaction mxture is then cooled and acidified with
5N HCl up tW¥heaindRsapd Rawhighcanbe the sarpn o5 different from aach gther arg Gydrogemera ipwer aliyl efdrboq
washed wi t heaibep aems,angd nds andefegepbefvegn hand1Qe 1 nal product is obtajned, with a
yield of 70 o %‘\%ﬂ%ﬁ@*ﬂ@*ﬂ%’é—m&w 8%%6%‘6?%?‘5{9% havipe inbibtiag AcHuiy f aroee ¢ o

i ts N et hyf"hgEese qedlaen aving i nhibiting activity of carbonic anhydrase,
of the figr mul ae: 30 Y- CON SOSs | NH 36 CH
Y- CON SO2NH2 4§73

(1 45 _ tyoCoONT @SNH%H 452 2 / CH3 80 wherein Y is one
of the follow ng groups 55 ' I (11)

vy
N . NN

Y-CON S SO_NH
‘ \l[ 272 (111)
CHy

wherein Y Is one of the following groups

/N —R,—
40
R4
45 R3 \N
Ry
50
wherein R, is a straight or branched alkylene or arylalkylene, or a phenylene, R; is hydrogen or a straight or
branched alkyl possibly substituted with halogen, R; and R,, which can be the same or different from each other,
are hydrogen or straight or branched alkyl, and the physiologically acceptable salts thereof.
7. Compounds according to claim 6, wherein Y is the group:
85

) A
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EPPO 354 881 81 ROCR R 2 5

\'N N R4 10 15 EP 0 354 881 B1 - R,
~~~~~~~~~ R40 20 wherein RI is a straight or branched al kyl ene or
aryl al kyl ene, or a phenylene, R2 is hydrogen or a straight or branched

al kyl possibly substituted with hal eqk(ag?nd R4, which can be thesame or
differentfrom each other, are hydrog Pai ghter branched al kyl, and

t he physiologically accept able salts thegreof, forthe nmanufacture of a

medi camesit for the topical treatnent of glaucona. 25 2. Use according
to cl ai m 1, whenai Righytifogen ot diraightoripanched@@-havirght2D carbon2fdmalamt pessiblyfsilbstitated with
hydr ogen or halogs, aed mjk &n iotegdp batweshd@ndildkyl havi ng 1- 20 carbon at ons and
possi bl y subsi8i Gampeehdsvadcbrdingio olglens , wherdin ¥ is the groupi nt eger between | and 10. 3.

Use according to claim1, wherein Y is the group: 35 ~~~~~~ RO- R20 40

wherein R2 is hydrogen or a straight og branched al kyl having 1-20 carbon
atons. 4. Use according to claim1, RV&] Is the group of the formula:
46~~~~~~~~ wherein Ra and R4, which €an e sanme or different from each
ot her, are hydrogen or a | ower al kyl of 1- carbon atons, and n is an

Integer bet 10. 5. r t 0 1, wherein Y is the
group: 65 3 °'°'" Eﬁundsa n@i %mt?r:l%n “g%:a"':gaﬂ f?:mW ¥ein R and R4,

whi ch can be t he ane” or i ik rom eactr of Rer:, “are hydr ogen or a | ower
al kyl of 1-6

A :N
o w /N-—-(cnzrn——-
R

25 wherein R3 and Ry, which can be the same or different from each other, are hydrogen or a lower alkyl of 1-6
carbon atoms, and n is an integer between 1 and 10.
10. Compounds according to claim 6 , wherein Y is the group:

Y 30 R 0
3
N—(CH
(CH,) —
35
[ wherein R; and R,, which can be the same or different from each other, are hydrogen or a lower alkyl of 1-6
carbon atoms and n is an integer between 1 and 10.
40 11. Compounds related to acetazolamide or to its N-methyl derivatives, having inhibiting activity of carbonic .

anhydrase, of the formulae:

Y~CONH~_ SN\ SO.NH
45
N
(Hy
50 ¥-CO S-S0 NH
N “ T 272 (11)

37
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carbon-atons and n is an Integer between | and 10. 6. Conpounds related to
the N-nmethyl derivatives of acetazoERABSHA81Bavi ng i nhibiting activity of

carboni ¢ anhydrase, of the formulae 15 CH3 Y-CON A
S'r SI 2NH2 (1) NNN20 Y-CONT S SO 2NH 2

(11 25 Y-CONs S CH 3 V\,herel nYis one of
the following groups 30 R2 O CR 1{fa @’&5 RIN 41 45

3~~~ RX-Ri - 50 wherein Rl i trai ght or branch é al kyl ene or

aryl al kybene, or a phenyl ene, I s hydrogen or a straight or branched

al kyl possi bl ysubstituted w €H,hal ogen, Raind R4, which can be thesane
ordifferentfromeach other, aré hydrogen or straight or branched al kyl, and
the physiologically acceptable salts thereof. 7. Conmpounds according to
claim6, whwhesmimY#: s the group: 55 EP 0 354 881 Bl R20- C- (CH2) n-
wherein ® is hydrogen or a straight or branched al kyl having 1-20 carbon
atoms and possibly substituted with halogen, and n is an integer between |
and 10. 8. Conpounds according tRx¢l ain gs wherein Y is the group: 10 15
wherein R2 is hydrogen or a stral nched al kyl having 1-20 carbon

atoms. 9, Conpounds according to c 6, Wheﬂghn-Y Is the group of the
forml a:
: 0
' ’ R4
\ _
\ 20 wherein Ry is a straight or branched alkylene or arylalkylene, or a phenylene, R; is hydrogen or a straight or

branched alky! possibly substituted with halogen, Rg and R, which can be the same or different from each ather,
and hydrogen or straight or branched alkyl, and the physiologically acceptable salts thereof.
12. The compounds according to claim 11 , where in Y is the group:

N (CHZ)n

wherein Rg and R, which can be the same or different from each other, are hydrogen or a lower alkyl of 1-6
85  carbon atoms and n is an integer between 1 and 10.
13. A process for the production of the compounds of the formula:

Y-CONH S~ - S0,NH,
© T l;! 1)

wherein Y is the group:

wherein R, is a straight or branched alkylene or arylalkylene or a phenylens, and Ra and R,, which can be the
5 same or different from one another, are hydrogen or a straight or branched, said process comprising the steps
of:
d) benzylating the mercapto group of 5-aminc-2-mercapto-1,3,4-thiadiazole;
a) acylating the amino group of the compound so obtained with the halogenated carboxylic acid chloride

38 -—
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R3\ - 20 XN (CH 2)n- R" 4 25 wherein
R3 and R4, which can be the sanme orEploBSssseBt from each ot her, are hydrogen
or a |lower alkyl of 1-6 carbon atons, and n is an integer between | and 10.

10. Conpounds oAgeailaioR b Wik Ry coBSbitds b thatlofind diSired gRUPY; 30 _

0 R3>~N - ( CH) 1) rdavting the compound so obtained with potassium phthalimid&comresponding to the d¥dited Grbup YR3
and R4, whi chifoder RntbdiRe tha BRmifdl pithhelihi@é &§Blp: f r Om each ot'her,” are hydrogen or
a | ower al kyl bpdxidiking the Bér2@ieradptroup BiAhd tompoundlsd dbtaMBEIo stiBhW\RAde with Jadorkthalos O
1. Conmp@unds gérih ai &l rhédivag et azol am de or to its N-nethyl derivatives,

havi ng i nhi bi ) trgtingefiel campoindéo cbRamBOWithiquddiymbniaSicorded to tialforinttersulfong halid® group

Y- CONHI % SN. . $ifo stiffdriamidd, U~~~~~~~ 1 50~~~~~~C Y-CO §] S2NH2 55 37 EP 0 354
881 Bl Y- CON %4.\wppdcess for th2 id@uctibnidf the compounds claimed in claim 13, said process comprjsingii8 steps
wherein Y i¢e 10 0 R3 sc DU~~~~~~ N RL R

0 4 20 vier ei ) Rozylatingthesmeresirtg grournf Sgminpréimertapip-t.oNdindiaggle; ar y| al kyl ene, or a
phenyl ene, R2 a)agylating the gmino greuref Hie cermprgind s pbiaipedyith thaliniderarbppticacig chioride of the
substituted wfd™MU¥al ogen, RNand R4, which can bethesane ordifferentfrom
each other, and hydrogen or straight or branched al kyl, and the

physi ol ogi cal | y acceptabl e salt hereof 12. The conpounds according to
claim11®, where in Y is the gro

'-R,-cocz

_ R

\/ 20 4
wherein Ry, R; and R4 correspond to those of the desired group Y;
b) oxidizing the benzylmercapto group of the compound so obtained to sulfonyl halide by means of gaseous
halogen in an acid medium;

25 c) treating the compound so obtained with liquid ammenia in order to change the sulfonyl halide group into
sulfonamide.
185. A process according to claim 14, wherein said phthalimidocarboxylic acid chloride is obtained by means

of a step 1) consisting in treating the corresponding phthalimidocarboxylic acid with thionyl chloride.

16. A process according to claim 15, wherein said phthalimidocarboxylic acid os obtained by means of a

W 30  step m) consisting in reacting potassium phthalimide of the formula
R
35 3 - x*
o/ 0
R4
90

with the halogenated carboxylic acid of the formula X-R;-COOH. .
17. A process according to claim 15, wherein said phthalimido carboxylic acid is obtained by means of a
step i) consisting in reacting phthalic anhydride of the formula

with the amino acid of the formula NH>-R{-COOH.
18. A process for the production of the compounds of the formula:

s A A A



0 30 . >-(C-i )- 30~~~~~~~~~~ R 4 wherein
Rs and R4, which can be the same oreplo8ssssent from each other, are hydrogen
or a |lower alkyl of 1-8 ws carbon atons and n is an integer between | and
10. 13. A process for the production of the conpounds of the fornula: Y-C
O\H. .. yS S02NH2 wher ei n Yc'ug the group: 45 R R4 . 0 wherein Rl is
a straight or branched al y:@ﬂe orsaryl glﬁ/l ene or a phenyl ene, and RN and
R4, which can be the 5s a di f Fa Z rom one ok her, are hydr ogen
or a strgight or branched, saidjprocHss conprising the steps of: d)
benzyl ating the nercapto group m no- 2- ner capt o- 1, 3, 4-t hi adi azol e; a)
acylating the am no group of the conpound so obtained with the hal ogenated
carboxylic aeid chloride 38 11111111 11llls H 11111111121111 EP 0 354
881 Bl of the formula X-R1-COCI, wherein Rl corresponds to that of the
desired fgroup Y; h) reacting the cenpound, so obtained wi th potassium
pht hal | mi de correspondi ng ¥Yol® g N-8O N 0oup Y in order to introduce the
term nal phthalimdo group: b) gxidifgin -tl?e benzyl mercapt o group of the
conpound so obtained to sul fonyl de with gaseoddIddi o- 5 gen in an
acid medium c) treating the cgffpound so obtained with Iiquid ammnia in
order td®transformthe sul fony@Hhalide group into sul fonam de. 14. A
process for the production of the conpounds claimed In claim13, said
process congt.i.Si .10 d) benzylating the nmercarto group
of\ 5-am no- -Jnrég'{rﬁgﬁ{‘%&ﬁ@%?ﬁmé’ﬂ%azol e; a) acylating the am no group of
t@corrpgund so obtained wth pht h‘ﬁlzb'ftdﬁ‘;ar boxyllc acid chloride of the

f

formul a: 16 R3 w 1 RRCOCI R4 20
: 0

25 R3\

N—R,—
R/.
W %0 ¢
R
\_ R‘ 0

40 wherein R, is a straight or branched alkylene or arylalkylene, or a phenylene, R, is hydrogen or a straight or
branched alkyl possibly substituted with halogen, Rs and R,, which can be same or different from each other
are hydrogen or straight or branched alkyl, in which process, after the steps of benzylating and acylating 5-
amino-2-mercapto-1,3,4-thiadiazole, the compound so obtained is subjected to the steps of:
n) methylation through treatment with methyl iodide to obtain the two corresponding N-methyl substituted
45 compounds; '
n’) separation of said two methyl derivatives so obtained, by means of chromatography;
b) orb’) oxidation of the mercapto group of each one of said two compounds so obtained to yield the sulfonyl
halide with gaseous halogen in an acid medium;
¢) or ¢’) treating each one of the two compounds so obtained with liquid ammonia.

Patentanspriiche

1. Verwendung von mit Acetazolamid oder N-Methyl-Derivaten verwandten Verbindungen, die sine Hemm-
55  wirkung auf die carbonische Anhydrase ausueben, der Formel:

40
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wherein RI, R3 and R4 correspond to those of the desired group Y; b)
oxi di zi ng the benzyl mercapto group EpPoBsussesepound so obtained to sulfonyl
hal i de by means of gaseous hal ogen in an acid nedium 25 c) treating

t he conpound so obtained with liquid ammonia In order to change the

sul fonyl halide group iHh+@D | 480 8B, A process according to claim
14, wherein said phthalimdocafpoxylic ci% chloride is _obtained by neans
of a step 1) consisting In tregti t he correspondi ng ﬁﬁﬂhalinidocarboxyllc
acid with thionyl chloride. 18. process according to daim 15, wherein
sai d phthalim docarboxylic acid os obtained by nmeans of a 90 step n -
consisting in reacting potassium phthalimde of the fornmula R3 354 K ft
~0 40 with the hal ogenated c hboxylic acid of the fornmula X-R1-COOH. 17. A
process according to claim1l 3mh§re|n said phthalimdo carboxyllc acid is
obt ai ned®by neans of a stYe@ON ﬁmagﬂbn reactlng pht hal i ¢ anhydri de of

the fornmula 45 zgkﬁ

R4 with the am no aci he formula NH2- Rl 18. A process
for the production of the conpounds of the fonnula: 55 *

1| s~~~~~~~~~ 11111 Hl1]11 1111 EP O 354 881 B1 C 1 3 Y-CON

s02N2 NI 5 and o Y-CO DsjyZeo S SU ﬁkll) CH3 wherein Y is one of the

foll owi ng groups 20 ' R20-C-R1 0 25

R - (j | ,l (:F |
v/ /

% CH,

in den Y eine der folgenden Gruppen ist:

25
820~f-R1-
R
3
\_/ 30
n/
4
R
35

in den R1 ein lineares oder verzeigtes Alkylen oder Arylalkylen, oder ein Phenylen ist, R2 Wasserstoff oder

ein lineares oder verzweigtes, gegebenfalis mit Halogen ersetztes Alkyl ist, R3 und R4, die untereinander gleich

oder unterschiedlich sein koennen, Wasserstoff oder lineares oder verzweigtes Alkyl sind, und deren physio-

45 logisch vertraegbare Salze, fuer die Vorbereitung eines Arznelmittels zur topischen Behandlung von Glaukom.
2. Verwendung nach Anspruch 1, worin Y die Gruppe:

R,0-C~(CH.) -
2" | ( Z)n
50
ist, in der R2 Wasserstoff oder ein lineares oder verzweigtes, gegebenfalls mit Halogen ersetztes Alkyl mit 1
bis 20 Kohlenstoffatomen ist und n eine ganze Zahl von 1 bis 10 ist.
3. Verwendung nach Anspruch 1, worin Y die Gruppe
56

“ AR R
- S S s ]



-R 4 30 35 X21 R 40wherein Ris
a straight or branched al kyl ene or eEpgbsddskBiene, or a phenylene, R2 is
hydrogen or a straight or branched al kyl possibly substituted wi th hal ogen,
R3 and R4, which can be sane or different fromeach other are hydrogen or
strai ght or branched al kyl, in which grocess, after the steps of
benzyl ating and acyl ati ng 5- am no- -gerc,- & 1, 3, 4-thi adi azol e, the
conmpound so obtained is subjectedRh ~% he Qii} of : n) nethylation through
treatnmens with nethyl iodide to obtain the=&fo correspondi ng N-nethyl
substituted a5 conpounds; n') separation of said two nethyl derivatives
S0 obt ai nedist, ioyenR2Wessepstofixidermindinearpspér yerziigtesiAtkyl naitdi bik20iKohlensfoffatbneeniistr capt o
group of each 4oveswenfiung aaall Anspruch b.rweonYidie Gaupperder Bormeld t o yi el d t he sul fonyl
hal i de wi th gaseous hal ogen In an acid medium c) or c¢') treating each one
of the tMo conpounds so obtained h Iiquid ammoni a. 50 Pat entanspruche 1.
Verwendung von mt Acetazolamd o .thbulylxulvalen ver wandt en
Ver bi ndungen, die el ne Hermm 05 ung au® ™i e carboni sche Anhydr ase
ausueben der Formel: 40 EP O B%b’§8l Bl Y- CONH S SO NH
~~~~~~~~~~~~~~~~~~~~~~~~~ 5 CH 10 Y- CON

soz NH2 18 s§’ L Fef NLB o
uhd R dle eln(andS Ig' oder unge chi ein koennen, Wasserstoff oder ein nie-
G OB 0 hleda o) 1 e L1 Sinzé S zwachen 1 und 10 it

R20 GR_ ~~3~V~e nd g n nspruch 1, worin Y die Gruppe

\/ 20 . °:
_ 3
. "—(Cﬂz)a—-
25
R, 0

_ ist, in der R3 und R4, die untereinander gleich oder unterschiedlich sein koennen, Wasserstoff oder ein nie-
o so  drigeres Alkyl mit 1 bis 6 Kohlenstoffatomen sind und n eine ganze Zahl zwischen 1 und 10 ist.
8. Mit N-Methyl-Derivaten von Acetazolamid verwandte Verbindungen, die eine Hemmwirkung auf die car-
bonische Anhydrase ausueben, der Formel:

' : Y-CON SO NH

S
~ NN

40

Y-CON a7 5™\ SO,NH,,
© | | (1) -
/
CH3
50
in der Y eine von den folgenden Gruppen ist:
R20-(l;-R1- '
65 0

g



35 40 vn den R1l sin lineares oder verzeigtes Al kylen oder Arylal kylen, oder
sin Phenylen ist, R2 Wasserstoff odEpo0g3s5488i Bheares oderverzwei gtes,
gegebenfalls mt Hal ogen ersetztes A kyl ist, R3 und R4, die

unt er ei nander gl ei ch oder unterschiedlich sein koennen, Wasserstoff oder

| i neares oder verzweigtes Al kyl skgd, und deren physlo- 45 1ogisch
vertraegbare Saize, fuer die Vorb \tung sines Arzneimttels zurtopi schen
Behandl ung von G aukom. 2. Verwendung nyachi~Anspruch 1, worin Y die G uppe:
R2 O8(GHa) 2 ist, in der R2 Wasser s#of f dder ein lineares oder

ver zwei gt es, gegebenfalls mt Halgden ersetztes Alkyl mt | bis 20

Kohl enst of fatonen |l et und n eine dghnze Zahl von | bis 10 ist. 3. Verwendung
nach Anspruch 1, worn Y die G uppe 56 EP 0 354 881 Bi R20 5 bt, in der
R2 Wasserstoff odor ein |ineares odor verzyeigtes Alkyl mt 1 bis 20

Kohl enst®f f at omen ist. 4. Verwendurgnpach JAnspruch 1, worin Y die G uppe
der Fornel: 10 ~~N~~3% N - (CH]- / 2Zn 15 bt,
in der R3 und R4, die untereinander lgkelch gdert unterschl edlich sein
koennen, Wasserstoff oder ein nie- dfindergf Alkyl mit | bis 6
Kohlenstgffatonen sind und n sine ganze Zahl zw schen | und 10 ist. 5.
VErmendung nach Anspruch 1, worin Y die G uppe 20

gl 2|>CE~;Eier r?lg JI neare oderve rﬁgiﬂﬂyé %ﬁ‘gr gﬁjmﬁﬁ Req}: gﬁ!%%a@%?ﬁggg ein
dki geres Al f}w h.Lkg'A szmﬁoﬁgj @ﬂ.@&ra o il M@.Qiag@m@u v dya\

z\i scherg |  yiéichishPvertabglickt Salte Met hyl - Deri vaten von Acetazol am d verwandte
Ver bi ndungen, 7dyeebi,gﬁmnmﬁmpﬁ,km@g,omd.dgﬁpmr- bonl che Anhydrase ausueben,
der Fonnel: CH 50 S SO NH2 40 Y- CON SO2NH2 50
RZO-C-(CHZ)n-
2

ist, in der R2 Wasserstoff oder ein lineares oder verzweigtes, gegebenfalls mit Halogen ersetztes Alkyl mit 1
bis 20 Kohlenstoffatomen ist.
U s0 8. Verbindungen nach Anspruch 6, worin Y die Gruppe

o ist, in der R2 Wasserstoff oder lineares oder verzweigtes Alkyl mit 1 bis 20 Kohlenstoffatomen ist.
— 9. Verbindungen nach Anspruch 6, wobei Y die Gruppe der Formel:

“ R?‘\\g

/N e
R

5 4
ist, in der R3 und R4, die untereinander gleich oder unterschiediich sein koennen, Wasserstoff oder ein nie-
drigeres Alkyl mit 1 bis 6 Kohlenstoffatomen sind und n eine ganze Zahl zwischen 1 und 10 ist.
10. Verbindungen nach Anspruch 6, worin Y die Gruppe
50
R ‘3
3
R4 0
-

[T



I n- der .Y sine von den fol genden G uppen ist ROCR - 55
0 EP O 354 881 Bi Rt, R4 10 EP 0 354 881 B1 R3 154
O In der RI sin lineares odor verzwel gtes Al kylen odor Aryl al kyl en oder

Pheni | ' eirt erein lineal
eni | en Isg,;hﬁe@‘mégﬁﬁar&ém qﬁo%rglﬁi&famm&@éhﬁa sﬁ{ maé( m és%ﬁsﬁoa inl

gegebent al | f‘eé&ﬂl {sEHeh 31
gl ei ch odorgigt er schi edl | ch sel n koennen, wasser st of ein lineares

oder verzwei gt1w.%&uiouamdaddernmmmremmnbéfwa,%QVemnmn@ai &saneawm bt Bf-
Sal ze. 7g Va;nmnadeQeeﬂmige,{\m&mou@h 6, wormyY die G uppe R2G- C (CH)

ist, in der R2 Wasserstoff oder e| n lineares odor verzwei gtes, gegebonfalls
mt Hal ogen ersetztes Alkyl mt bi s 20 % enstoffatonen ist. so 8.
Ver bi ndungen nach Anspruch 6, Y/mS ﬂ?\ﬁ uppe ~-Cist, In der R2
Wasserstoff oder |ineares odor verz es Alkyl mt I bis 20

Kohl enstf f at onen ist. 9. Verbl ndund‘en ach Anspruch 6, wobei Y die G uppe
der Fonnel: 40 R 40 - (CH2) 45 ist,
in der R3 und R4, die unterei nandggagl ei ch oder unterschiedlich sein

koennen, Wasserstoff odor em nie- essﬁ\lﬂﬂg ntfr)l bis 8

Kohl enst of fat onen sind und n eifrf ze V\nschen | und 10 Ist. 10.
Ver bi ndufigen nach Anspruch 6, wor m G uppe 60 Re~~~~~~~~~~ R3>N~~~- ( CH
2 n R4 043 I11TTUITill 1111111*0 EP O 354 881 81 bt, in der

R3 und R4, die untereinandergl ei ch oder unterschiedlich sein koennen,
Wasser st offodere| n |inear e$_coN

_ 50,4,
~ = TST (111)

N —=N
CH3
25
in den Y die Gruppe der Formel:
|
W 30 )
——R —
N 1
0
85 R4
\J ist, in der R1 ein lineares oder verzweigtes Alkylen oder Arylalkylen, oder ein Phenylen ist, R2 Wasserstoff oder

ein lineares oder verzweigtes, gegebenfalls mit Halogen ersetztes Alkyl ist, R3 und R4, die untereinander gleich
oder unterschiedlich sein koennen, Wasserstoff oder ein lineares oder verzweigtes Alkyl sind, und deren phy-
40  siologisch vertraegbare Salze.
12. Verbindungen nach Anspruch 11, worin Y die Gruppe

g
0

ist, in der R3 und R4, die untereinander gleich oder unterschiedlich sein koennen, Wasserstoff oder ein nie-
drigeres Alky! mit 1 bis 6 Kohlenstoffatomen sind und n eine ganze Zahl zwischen 1 und 10 ist.
13. Verfahren zur Herstellung der Verbindungen der Formel:

—_—
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oder verzweigtes niedrigeres Alkyl mt | bis 6 Kohlenstoffatonen sind und n
ei ne ganze Zahl zw schen | und 10 i EP03%4i881B%t Acetazol am de oder
N- Met hyl - Deri vat en verwandt e Ver bi ndungen, die sine Hemmw rkung auf car- 5

boni sche Anhydrase aufwei sen, der Fornel: Y-CON S s@N 2 (1)
10 5~~~~~~~~~~ V YOS So _ ) ST~ e~ Y- CON -5NYSO NH 201112N

2 (111)%% n érqzvzjie G uppe der Fornel: O 30

R 3J~ R4 |-R 95 I 4pj. in der R sin

| i near ess oder verzwei gtes Al kyl €t r Aryl al kyl en,”“oder sin Phenylen ist,

R2 Wasserstoff oder sin |ineares oderverzwei gtes, gegebenfalla mt Hal ogen
ersol zes A nybrYdigGrup® und R4, di e untereinandergl eich odor unterschledlich
sei n koennen, Wasserstoff oder sin |ineares oderverzweigtes Al kyl sind, und
deren phy- 40 siologisch verlraegbare Sal ze. 12. Verbi ndungen nach
Anspruchll, worin Y die G uppe &) isy in der R3 und R4, die

unt er ei nander gl ei ch oder unterachpemhj€M\ sei n koennen, Wasserstoff oder
sin nie- drigeres Alkyl mt | bis | e ogfatornen sind und n sine
ganze Zahl zw schen |I und 10 Ist. erfahreh zur Herstellung der

Ver bi ndungen der Formal: 55 44 ‘ 11 1112z
i dfue 11 11 1111 EP 0R354 8810B1 SO RH Y- CONHH [2 2 2 in der
Y die Guppe 10 1 15

R
0 let, in defBlfiel nhijaﬁg@ﬁ%rﬂﬁ%s Xlﬁ%{fﬂ%éw,w&gﬂ PRENEN iSuld R En4IRR e
odes el n Phijtbifider gibichdter UntbrsdiiGtiichsein KleRnen, Wassersioff oder ein lineares oder verzweigtes Alkyl,
o/ 20 welches Verfahren die folgenden Verfahrensschritte umfasst:
d) Benzylierung der Mercaptogruppe von 5-Amino-2-Mercapto-1,3,4-Thiadiazol;
a) Acylierung der Amino-Gruppe der so erhaltenen Verbindungen mit halogeniertem Carbonsauere - Chlo-
rid der formel X-R1-COCI, in der R1 der gewuenschten Y-Gruppe entspricht,
h) die so erhaltene Verbindung mit dem der gewuenschten Y-Gruppe entsprechenden Kalium - Phtalimid
25 reagleren lassen, um die Phtalimido-Endgruppe einzufuehren;
b) Oxydation der Mercapto-Gruppe der so erhaltenen Verbindungen zum Sulphonyl- Halogenid mit gas-
fosrmigem Halogen in einem Saeuremittel;
¢) Behandlung der so erhaltenen Verbindung mit fluessigem Ammonium um die Sulphonyl-Halogenid-
Gruppe in Sulfonamid umzuwandeln.
L/ 30 14. Verfahren zur Herstellung der im Anspruch 13 beanspruchten Verbindungen, das die folgenden Ver-
fahrensschritte umfasst: :
d) Benzylierung der Mercapto-Gruppe von 5-Amino-2-Mercapto-1,3,4,-Thiadiazol,
a) Acylierung der Amino-Gruppe der so erhaltenen Verbindung mit dem Phthalimido-Carbonsaeure-Chio-

rid der Formel:

35
'-R1-t0C1
40
R

45 in der R1,R3 und R4 denjenigen der gewuenschten Y-Gruppe entsprechen;

b) Oxydation der Benzylmercapto-Gruppe der so erhaltenen Verbindung mit gasfoermigem Halogen in ei-

nem Saeuremittel;

¢) Behandlung der so erhaltenen Verbindung mit fluessigem Ammonium zur Umwandiung der Sulonyi-
Halogenid-Gruppe in Sulphonamid.

50 15. Verfahren nach Anspruch 14, worin das genannte Phthalimido-Carbonsasure-Chlorid durch eine Ver-
fahrensschritt 1) erhalten wird, der darin besteht, dass die entsprechende Phthalimid-Carbonsaeure mit Thio-
nyl-Chiorid behandeit wird.

16. Verfahren nach Anspruch 15, worin die genannte Phthalimido-Carbonsaeure durch einen Verfahrens-
schritt m) erhalten wird, der darin besteht, dass Kalium-Phthalimid der Formel:

-
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unter einandergl ei ch oder unterachiedlich sein koennen, Wasserstoff oderei

| i neares oderverzwei gts A kyl, 20 eplocisessi\ear f ahren di e fol genden

Ver fahrensschritte unfasst: d) Benzylierung der Mercaptogruppe von

5- Ami no- 2- Mercapt o- 1, 3, 4- Thi adi azol ; a) Acylierung der Am no- G uppe derso

er hal t enen Ver bi ndungen m t halogenlerten1g-rbonsauere-- Chio- rid der

formel X-R1-COClI, in der RI der geRys "™ Y- G uppe entspricht, h) die so

er hal t ene Verbi ndung mt dem der geY = ¥%*G uppe ent sprechenden

Kalium - sPhtalimd 25 reagl eren I\8 rn di e Phtalimdo-Endgruppe

ei nzuf uehren; b) Oxydation der Mercap

Ver bi ndungen zum Sul phonyl - Hal ogen as- foerm gem Hal ogen in sinem

Saeuremttel; c¢) Behandl ung der so e€thaltenen Verbindung mt fluessigem

Amoni um um di e Sul phonyl - Hal ogeni d- G uppe in Suifonamn d unzumandeln 30

13. Ver 1t @k oryppmvtenatonssous ﬂer.mewggﬂeeﬁH g Regkiorgopraeh

Ver bi ndungen, Haerighren @'@PM’@HF"\‘?’@ ndiggopgnate & E‘EWH“P‘P@"’BWP%?F"""&)‘)‘“"" Verfahrens-

Benzyl i er ungc'u'éf)ewg'reeama rdatisatektsigsshiglaphydrd depfopmal - 1 | 3, 4, - Thi adi azol ,

a) Acylierung der Am no- G uppe der so erhaltenen Verbindung mt dem

Phthallnldo Car bonsaeure-Chl o- rid der For

] ~~~~~~~~~~~~~~ R3 - Ra

, R3 und R4 denj eni gen der gewuenschte

der Benzyl nercapt o- Garppe der so erha rbi ndung -mt gasfoermn gem

Hal oggen in ei- nem Saeuremttel; c) ng der so erhaltenen Verbindung
kr/fluegﬁlgen1AnnDn|un1zur Unmandl g der Bulonyl Hal ogeni d- G uppe in

Sul'phonam d. 15. Verfahren nach Anspruch 14, worin das genannte

Pht hal i mi do- Car bonsaeur e-Chl ori d durch eine Ver- fahrensschritt 1) erhalten

Wi rd, der daiider Aind-Sdetire detFammelNi2-RINCOQH A€ Redkikd gibradneitdm d- Car bonsaeure mt

Thi o- nyi - Chl ofa. derlamramfoeraliet Hevsitelichg d&if/erbirdardgaindee Formeich Anspruch 15, worin die

genannt e2dPht hal i m do- Car bonsaeure durch ei nen Verfahrens- schritt m

OCl 40 4 45 in der R
ent sprechen; b) Oxydation

erhalten wird, der darin best , dass Kalium Phthalimd der Fornel: 56 45
Ilmtzllllllllllllll E 88181R5 .
Y-CDH 2 z {11,
\ 30
und

| % Y-COK” > SO,NK, -
| l 2
W , l J i (111)

/

in den Y eine der folgende Gruppen

R
R,0-C-R 3

_ist, in den R1 ein lineares oder verzweigtes Alkylen oder Arylalkylen, oder Phenylen ist, R2 Wasserstoff oder
ein lineares oder verzweigtes, gegebenfalls mit Halogen ersetztes Alkyl ist, R3 und R4, die untereinander gleich
55 oderunterschiedlich sein koennen, Wasserstoff oder lineares oder gezweigtes Alkyl sind, in welchem Verfahren
nach der Benzylierung und Acylierung vom 5-Amino-2-Mercapto-1,3,4-Thiadiazol, die so erhaltene Verbindung
den folgenden Verfahrensschritten unter worfen wird:
n) Methylierung durch eine Behandiung mit Methyi-lodid zur Erhaltung von zwei entsprechenden N-Methyl

[
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Rd<1lo « mt der hal ogenierten Carbonsaeure der Formel X-Rl-COOH zur

Reakti on gebracht wird. 17. Verfahr &rorsagssiAispruch 1 5, worln die genannte
Pht hal i m do- Canr bonsaoure durch oenen Verfahrens- schritt |) erhalten wrd,
der darin bestgfatrenV@biudgbti;Nal anhydrid der Fornel: 0 15

R 20 n’) Abscheidung der so erhaltenen, genannten MefRfi Derivate durch Bhrbfhdtogitiphie AT NO- Saeur e
der Formel NHZ)&ler b\ &§atidn ter NPkl OAIppGEIRS: BEENder¥h brffalteden zwel ForbindUngdn zlirkreluith ©
Her st el | ung dedes SépHohyhelalogenias sliegasfoerinigein HaldgenGH-ilem Saeuremittel; SO 1 /S50 NH

") und I - CO c)oder ¢) Behandlu@einer jedéhNePsotethaltenpn Zi2i Verbindungen mit fluessigem Ammonium.
CH3 in den Y elne derfol gende G uppen 45 R O CRLl ol
N- RaR L X 60 ' R4
I Revendications Olet, in den Rl ein |lineares odor
verzwel gt es Al kyl en odor Aryl al kyl en, oder Phenylen ist, R2 Wasserstoff
odor ei n i neak ArpligRtian das coRopegtapRarentas 3d areippelamide qyi & sepgéryepchirméinvlianes ¢ ayap ueg |
bt, R3und RActivitfi dinhifitiop delaphydraen qirbepiqus. deda formyletr  unt er schi edl i ch sein
koennen, Wasserstoff odor 11l near eg oder gezwei gt esAl kyl sind, inwelchem
Ver f ahren nach der Benzy- SPp¥%5 ung vom 5- Ani no- 2- Mer capt o- 1
, 3,4-Thi gdi azol, die so erhaltgfe Er bi ndung den fol gepglgn .
Ver f ahrensschritten unter worf iNd: n) Methylierung durch eine
Behandl ung mt Methyl-lodid zur Erhaltung von zwel entsprechenden N Met hyl
46 ¢ 111111 1111111 11 =~ EP O 354 881 Si ersetzten Verbidungen; n')
pschei dung der so erhal tenen, genannten Methyi Derivate durch
romat ogy aphi e b) oderb') ngati on der Mercapto- G uppe el nerJeden derso

er hal t bnen zwei Ver bi ndu [ Brz! & des Sul phonyl - Hal ogeni ds mit
gasf oerm gem Hal ogen In Qﬂw 'egfdtjzeﬁﬁz 5 c) oder c') Behandl ung
ei ner jeden der so erhaltenen z rbi ndungen mit fl uekk) gem Anmmoni um
Revendl| cat | ons 10 1. Applt des conpos6s apparentes a

| " ac6t azel ami de ou a ses d6rlvhs N-nBbthyliques , ayant une

Y-CONs”° S0,KH,
11 . (R

N\ % -
CH3
dans lesquels Y est un des groupes suivants:
35
R,0-C-R,-
W 23\2 3 1
40 / R—R,— |
RJ
® R
—- R —
i R e 0 |

oll R1 est un alcoyle ou arylalcoyle linéaire ou ramifié ou un phényle éventuellement substitué avec halogéne,
R3 et R4, qui peuvent 8ire égaux ou différents entre eux, sont hydrogéne ou un alcoyle linéaire ou ramifié et
55 leur sels physiologiquement acceptables, pour la production d'un médicament pour le traitoment topique du
glaucome.
2. Application selon la revendication 1, dans laquelle Y est e groupe:

o

UL
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activitb d Inhibition de |I'anhydrase carboni que, de ia fornule: Y-CONH

5 S02NH 2 15 EP 0 354 881 B1

(1) 20 CVH a- CONHs . 2NH2 25 Y-CO ~4~so 2NH 2 30
/ CnB dans | esquels Y est un des groupes sui vants: 35 ROCR R3 40

X N R1- | R4 45 R3- t 50

R4 Qoib R est un alcoyle ouZar&I aI (23}” e lin6Gaire ou ramfi6 ou un
phényl e eventuel | enent substitue avec | ogbne, R3 et R4, qui peuvent Ore
egaux ousdifferents entre eux, sont hydrogbne ou un alcoyle lin6alre ou
ram fi e et bibR2ethydsgine o@ma‘&bﬂlirﬁgifaqmmﬁﬁtay@tﬁﬁﬂb&ldeearbql@etl‘évdnmelprrenmﬂﬁsﬁtﬂé‘l
d' un nbdi capwenhalggdos ethestiun asrbbemantiér ebteepli e d® du gl auconme. 2. Application

sel on | a r everidhpplidatianrseltn ladeverslichtiog d adahsiaddelec estle ggupspe: 47 | RN
1111111 111 EP 0 354 881 Bl R2ZO-C-(CH2)n- 5 00 R2 est hydrogene ou un
al coyl l1n6aire ou ramfid ayant 1-2 atones de carbons et 6ventuel | enent
substilu6 avec hal ogbne et n est un nore~eRtier entre | et 10. 3.
Application selon |a revendi catiog . elle Y est le groups: 10 R2
- 15 ou R2 est hydrogene ou un al C@ ou ram fie ayant 1-20

at or nes de car bons 4. Appl I cation selon la revendication 1, dans |aquelle

Y est | gr 061 Ioggn% ouu linéaire.ou ramifié ayant 1-. carbon 3P-{t~a~n
2C od R3 :
hydr ogene ef unA:gfﬁ orkig Yoy ﬁ‘heu dond e o e & ee esdemﬁ&ee eux, son
\ . |
> B Sh— o).
Rl

25 ol R3 et R4, qui peuvent étre égaux ou différents entre eux, sont hydrogéne ou un alcoyle inférieur avec 1-6
atomes de carbone et n est un nombre entier entre 1 et 10.
5. Application selon la revendication 1, dans laquelle Y est le groupe:

O ow y 0 - | ..
| —(eh;) i
R, 0

35
A ol R3 et R4, qui peuvent tre égaux ou différents entre eux, sont hydrogéne ou un alcoyle inférieur avec 1-6
atomes de carbone et n est un nombre entier entre 1 et 10.
40 6. Composés apparentés aux dérivés N-méthyliques de Pacetazolamide ayants une actvité d'inhibition de
'anhydrase carbonique, de formule: '
H
3 S SONH
s | Y-CON O NH,
1 M ° (an
. N—-——u
50
Y-CON S SO NH
| 22 (111)
&5
' cu/
3

_
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atonmes «de carbone et n est un nonbre entier entre I et 10. 5. Application
selon |l a revendi catbon 1, dans | aqgudéploss¥ssas1 | e groups: O~~~~~ 30

R 3 C2X 35 4 od R3 et R4,
qui  peuvent gglshi&qdibtest ibes brbides &iMams:ENt e eux, sont hydrogene ou un

al coyle inférieur avec 1-6 atones de carbons et n est un nonbre entier
entre | et 10. 40 6. Conpos apparentes aux dérives N-nthyliques de
| " acet azol am de ayants une act vl 3%\4“ nhi bi tion de | gRh drae car boni que,

de fornulse: TH By9-C-R,- i C%\‘I : 50 Y-CON r
S, S02N 2 NH2 i34 1illlJd iiiiig 11IIID1111 EPO'FQ,5‘4881.BI
dans | esquels Y st un des groupes I vants: 5 R }

~~~~~ NNR| R4 10 op R est un alcByle ou arylal coyle IRnealregy ou ranifi6,

ou un phenyle, R2 est hydrogene ou un alcoyl lin6alre ou ramli 6,
6vent uel Fenment substitu6 avec hal ogbne, R3 et R4, qui peuvent etre aux ou
differents @AR{ eﬂem%wmehﬁwlﬁwowm% °&F'E:Q§3?MP R prt bydragens pu pny B“"Et
| eur sels p Blogéne, 3 et R4, fAyi neunent éirp gaux oy diférppls antre 21, o
6, dans |es {‘g c?%‘ e%f dlogigyernant gegeptables-hy dr ogene
ou un algoyle AaRg® sese layeyRe °Ft§’" y‘?ﬂf"’?" BY st PYe carbone,
event uel f%enent substitue avec hal ogbne et n est un nonbre entier entre | et
10. 8. Conpos6s selon |a revendicati &0-€-(CH b,s' | esquel s Y est | e groups: 25
R O 30 ob R2 est hydrogbne ou un al coOylle | In6aire ou ramfie ayant 1-20
atopes de carbono. 9. Conpos6es solon | & revendi cati-on 6, dane |esquels Y
es\/le gpoup. de fornmule: R3 35 '
;--(CH) -  odR2esthydrogéne ou un aicoyle linéaire ou ramifié ayant 1-20 atomes de carbone, éventueliement substitué

avec halogéne et n est un nombre entier entre 1 et 10.

8. Composés selon la revendication 8, dans lesquels Y est le groupe:

o 30 ol R2 est hydrogéne ou un alcoyle linéaire ou ramifié ayant 1-20 atomes de carbone.
9. Composés selon la revendication 6, dans lesquels Y est e groupe de formule:

40 ol R3 et R4, qui peuvent étre égaux ou différents entre eux, sont hydrogéne ou un alcoyle inférieur avec 1-6
atomes de carbone et n est un nombre entier entre 1 ot 10.
10. Composés selon la revendication 6, dans lesquels Y est le groupe:

0

45 R3 |
N —-(CHZ)n-——

50 R4 0

ol R3 et R4, qui psuvent étre égaux ou différents entre eux, sont hydrogéne ou un alcoyle inférieur avec 1-6
atomes de carbone et n est un nombre entier entre 1 et 10.
11. Composés apparentés aracétazolamide ou & ses dérivés N-méthyliques, ayant une actvité d'inhibition
s5 de l'anhydrase carbonique, de formule:

—_—
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40+ ob«R3 et R4, qul peuvent 6tre dgaux ou differents entre eux, sont

hydr ogbne ou un al coyl o | nf6ei eur aep®3i4881@Iones de carbone et n est un
nonbre entier entre | et 10. 10. Conpos6es selon |la revendication 6, dans

| esquels Y est |e groupe: > (CH (CH R4 0 co R3 at R4, qul peuvent
etreo gaux ou differents eMtGON & ﬂ%ﬁ dr ogene %H un al coyle inferieur
avec 1-6 atones de carbone et n t lgn nonbre entier éntre | et 10. 11.
Conposes apparentes a | Facet azol 8mi-d® ou a see dériv6s N-n6thyliques, ayant
une actvist6 dlinhibition s5 de |'anhydrase carboni que, de formnule: EP
0 354 881 Bl Y-CONTS4 So2 2 ¢H (1) 5 CH Y-CoO 3S
072NH2 *0 Y-CON S}, SO2NH2 GRo 3 S sﬁwquel sY eszj{: R 25 R4 0
R4 30 ou RI est un alcoyle ou arpl adqpyl & I9n6aire o Wdrifi6 ou un phényl e,
R2 eat hydrogene ou un al coyle | re ou ram fl16, 6ventuellenent
substitu® avec hal ogbne, R3 et R4, qui peuvent etre 6gaux ou differents
entre eux, sont hydrogene ou un alcoyle |[in6aire ou ramMi 6, et Isur sels

physl ol ogi quenent acceptablego 12 Cbggﬁﬁes salon la revendication 11, dans
p:uv

| esquel s Y esat le groups:‘3 ) (CH2) 40
eff 6tre egaux ou &*#%erents entre eux,’

2N {2n 44 45 ob R3 et R4, qu
sont hdebgene ou un alcoyle inNeTTd@ur avec 1-8 atons de carbons et n set
un nonbre entler entre | et 1 13. Procede pour |a production des conposes

de la fornmuls: 50 3

\ /
K_/ 20 danslesquels Y est:
0
R
3
% - N—R—
1
0
Ry
\o 30 '
oli R1 est un alcoyle ou arylacoyle lingaire ou ramifié ou un phényle, R2 est hydrogéne ou un alcoyle linéaire
ou ramifié , éventuellement substitué avec halogéne, R3 et R4, qui peuvent eire égaux ou différents entre eux,
sont hydrogéne ou un alcoyle linéaire ou ramifié, et leur sels physiologiquement acceptables.
12. Composés selon la revendication 11, dans lesquels Y est le groupe:
35
L/ | R3 L
N—-(CH,)
© 2'n
Ry
45
oll R3 et R4, qui peuvent étre égaux ou différents entre eux, sont hydrogéne ou un alcoyle inférieur avec 1-6
atoms de carbone et n est un nombre entier entre 1 et 10.
13. Procédé pour la production des composés de la formule:
o .

Y-CORH. S VAL
I |

55
ol Y estle groupe:
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Y «C-I~tSS 2 255 0b Y est |le groups: 50 * C L M S. * EP O
354 881 Bl R R4 O obt R est pprosssgagie ou arylalcoyle lin6Gaire ou
ram Fl I, ou un phenyle et R3 et R4, qui peuvent etre 6gaux ou 10 diffrmrents
entre eux, sont hydrogbne ou un alcoyle lineaire ou ranfi6, ledit procede
conprenant | ea phases de: d) bengyl ati onYdu group. nmercapto du

5-am no- 2-nercapto-1, 3, 4-t hi adi azdlx gcyl ati on du groups am ni que du
conpose ai nsi obtenu avec le chlor ‘a -den?ac.boxyl i qgue hal ogene de | a
formule ¥-RlL -COCI, ou RI correspodMkpgaceg/ul du group Y desir6; 15 h)
reaction du conpos6 ainsi obtenu ec lajiphtalim de de potassium
correspondant au group. Y desire %)ur enProdui re | e group. phtalimdo

term nal; b) oxydatbn du group. benzyl nmercapto du conpos6 ainsl obtenu avec
| * hal ogbne @&B&est unielenyle gn anyfielcoylelinéaire olsramifié, du nmphényiecet 83 et Rengui pdwpdnbéf®régaus ou )
traitemett différeninpnis G“"ais?l% hydregénerey up eleayledinégire ayramiie.dept @rooésié comprenantiiesrpiyases | e

group. sul f 8%yl hal oge- nure on sul fonanm de. 14. Procede pour la
product i on des")e %Q%Q“Q'%‘&PEH‘G" “W%“?@P@ﬂ&rﬂﬁﬁqiﬂiﬁ‘e-ls | edit procede
conpre- nant q“ ¢prhpylique halogéné

boxyl de f y ,
. dg)s(lyr quug) gxy |€ Hg &i{e ben rca du om os%%msgpu{econp%lglglgg%nengase\%bd?usoun mlllgtllJ ;

changer le gr Q!)'Péher'ﬁ %n& obt&ﬁx@&%e%ﬂ%m@ﬁ%&%lﬁsﬂme p&s}ul fonyl halo
traltement du g EaQRndhidks! ODtenu avec anmoni aque pour Transt

group. sul fonyi4-maéeeaﬁour@mcmds&uoinﬁ&ag?e%mo ar la reverldRoatidn18,%d¥ Brosdal ammpha
revendl cat i qgntfed phadeiitie: | equel | editchorure d"ac de pht al i m docar boxyl i que
est obtenu au dybyailatidn tigoupb meRapld duBMSomMélé=ptodl(B, 4thiadidzee; | ' aci de

pht al i m docar be)xglatichia gRopd @aiikus gdiie da ¢sipob&aishdbihilavac Id @hlbriiie @ayidephtalimidocar-
Procede sol on Hogyliquederaihwat i on 15, dans | equel | editacide

pht al | m docar boxyl i que estobtbnu au noyen d' une phase m consistanto en
faire reagir la phtalimde de potassium formul e: 45

Ie:)x lﬁ1 oncél %gy i .
5 am no- 2 rer o f% e chgpt m%eﬁ% Pﬁaﬁwwﬁ%ﬁgﬂﬂf‘?ﬁ G5 dos

R
3
Rl
35 ot R1,R3 et R4 correspondent au group Y desiré;
b) oxydation du groupe benzylmercapto du composé ainsi obtenu pour changer le groupe sulfonyl-halo-

L\/ génure groupe en sulfonamide;
¢) traitement du composé ainsi obtenu avec de 'ammoniaque pour transformer le groupe sulfonyl-halogé-
nure en sulfonamide.

40 16. Procédé selon la revendication 14, dans lequel ledit chlorure d'acide phtalimidocarboxylique est obtenu
au moyen d'une phase 1) consistante en traiter 'acide phtalimidocarboxylique corespondant avec le chlorure
de thionyle.

16. Procédé selon la revendication 15, dans lequel ledit acide phtalimidocarboxylique est obtenu au moyen
d’'une phase m) consistante en faire réagir la phtalimide de potassium de formule:

55 avecl'acide carboxylique halogéné de formule X-R1-COOH.
17. Procédé selon larevendication 15, dans lequel ledit acide phtalimido-carboxylique est obtenu au moyen
d'une phase i) consistante en faire réagir 'anhydride phtalique de formule

[
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Rt *+50: Ist4 55 avec |'acide carboxylique hal ogén6é de fornule X-Rl -COOH 17.
Procede solon |la revendication 15, dcrossssneal | edit acids

pht al i m do- car boxyl i que est obtenu au nobyen d'une phase i) consistante en
faire r6agir |'anhydride phtalique de fornule 51 111111111 111111:11111
11111 111 EP O 354 881 Bl 33 5 R4 10 avec |'anmm no-aci de de
formul e NH2-RI - COOH. 18. Proced6 poq{ uction des conposes de
formula: 15 at 25 22 CH3 303 o0 Y east un
des groupes suivants: 35 0 R 20-c-R R30\ 0 40
50 2~~~ 4 0 un al coyle ou arylal coyle
lineaire ou ramfle, ou un phényle, drogene ou un alcoyle lin6aire
ou ranffib, 6ventuell ement substltu6“g@vec hal ogene, R3 et R4, qul peuvent
etre 6gaux ou différents entre eux, 55 sonthydrogeneou un alcoyle |in6Gaire
ou ram ffe, prochdcdanslequel, sprbs | ea phases de benzylation etd' acy-

| ati on du 5-am no- 2- nerca to-1, 3,4-thi adi azole, | e conpose ainsi obtenu eat

souni s aux preedwamisgaciy $§RT #yF@H-0n au noyen d' un traitenentavec
|oduredenﬁthyf@'HHﬁF%HFEHP@F % CoBRPRE Bforuiest hyl e substitues; 52 ¢ L~|
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ol R1 est un alcoyle ou arylalcoyle linéaire ou ramifié, ou un phényle, R2 est hydrogéne ou un alcoyle linéaire

ou ramifié, éventuellement substitué avec halogéne, R3 et R4, qui peuvent &tre égaux ou différents enfre eux,

55 sonthydrogéne ou un alcoyle linéaire ou ramifié, procédé dans lequel, aprésles phases de benzylation et d'acy-
lation du 5-amino-2-mercapto-1,3,4-thiadiazole, le composé ainsi obtenu est soumis aux phases suivants:

n) méthylation au moyen d’un traitement avec iodure de méthyle pour abtenirles deux composés N-méthyle

ubstituss ; 52 \\\\\\“\““\\\““
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EP: 0 364 881 Bl n') s6paration deadits deux d6rives n6thyl 6s ai nsi obtenus
par chromat ographle, b) ou b') oxydepoessssuBgr oupe nercapto de chacun
desdits deux conposes ainsi obtenus avec de |'hal o- gbne gazuex dans un

mlieu acide
chacun des de
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30 35 40 45 596:@%3 dans un milieu acide a donner le sulfonyl halogénure;
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¢) ou ¢') traitement de chacun des deux composés ainsi obtenus avec de I'ammoniaque.
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