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2. An al kali

6-Chloro-7-Sulphamyl-3:4-Dihydro-1:2:3-Benzothiadiazine-
1:1-Dioxide and its Salts and the preparation thereof

We, CIBA Limitep, a body corporate
organised according to the laws of Switzer-
land, of Basel, Switzerland, do hereby de-
clare the invention; for which we pray that
a2 patent may be granted to us, and the
method by which it is to be performed, to

Hz Nﬂes

and alkali metal salts thereof.

The above new compound has an excellent
diuretic and natriuretic action, as is shown
by comparative tests with the commercial
product. chlorothiazide (6 - chloro -7 - sul-

e,

[Price 3s.6d.)

be particularly described in and by the fol-
lowing statement: —

The present invention provides 6 - chloro -
7 -~ sulphamyl - 3:4 - dihydro - 1:2:4 -
benzothiadiazine - 1:1 - dioxide of the
formula

2
H

'phamyl - 1:2:4 - benzothiadiazine - 1:1 -

dioxide). Tests of 6 hours’ duration in dogs
gave the following results, the new compound
being given the designation SU 5879.

3:4

net al
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sul phanyl - 3:4 - dihydro - 1:2:4 - benzo- 11. A process as clained
in claim 10, thiadiazine - 1:1 - dioxide. wher ei n
di met hoxy- net hane i s used. 20 3. e sodiumsalt of 6 - chloro - 7 -
sul - 12, A process as claingd in claim 10, phanyl - 3: 4 -
di hydro - 1. 2%4 - benzo- wher ei.n di et hoxy-nmet hane is used.
thi adi azi ne”- 1:1 - di oxi de. 13. A process as clained
in any one of 60 , 4. A phar maceutlcahmepar ation which
claing 6 to 12, -whereri-{he—+reacttomrbetween CONMPrises— 6 -——cthtroro——7—
sul phanyl - 3: 4 - 5 - chloro - 2:4 - ,ﬂhiui pharryl - aniline and 25
di hydro - 1:-2r4 - benzothi adiazine or_an formal dehyde is carrj pd out
in the presence al kal i rret 3U B t thereof n admi xChlmhxaidccon- an
aci d. j unct i onpw-+h—g—phearraregtrcatr carrTelsul LdU [UL“cSS
as clained in clai 12, {65 m““ﬁ‘ntew ﬂbarenter dn.
wherein the said reeaﬁfhpr | Grige Ar éqagld.ggt ehivalet® | Urine oequﬁalcnﬁh tji cal
preparation havi ng] oral ayekzentehsf hydrisshl of i rel/Glgs.d} 6 lnant [ al |y
t he conposition gi T EX: A TITQCeSS, gp;twe rga@uf ctéjge gf 6
: anpl e 5 hel e-__uoi 51.9 818 1) : Su hdny|
- 3,4 - dihydro - } o.02 q. M.profesm.Bor tbasmﬁuf a-e-tur a of—6 - — 1:§2: 4
- benzot hi adi azi nej- 1:1}- dioxife, l7 lojo - 7 - sul__gha - 3: 4 -
di hydro - condu@®d [sub&thn{i alt¥ 4s 3 crifbed”in hny : 27 4t
benzo - thiadiazing p.08: |1 77.6i oki dB.s3 gne 4088 Exanmm.es |- 4 9he ef n.3. 85 Jand
al kali metal saltsitheredqf, Wnerla in5 - ABEL{ & | MRAY, chl oro
- 2:4 - disul phanylf 9-%nifl i A&8dr | anl4.76 4'89Ag nt ¥-Por|thd%pp| i ks,
al kali nmetal salt §hersgoff ojps.qy Sl tlgtjgﬁaleof 6.4 t Sued iy Howsel Queditly
Court, an acid}is regcted with forngl dehyde}in Chancer%/2 Lafne,
London, WC. 2. 0.63 117.41 24.24 5.91 96.17 17.59
1.25 126.33 25.45 6.99 96.58 19.87 5.82
Average values of expeﬁments in 7 dogs.
From the above Table it is clear that the c¢c of dilute sodium hydroxide solution. The
diuretic action of the new compound in excreted urine was collected in graduated I35
dogs is substantially better than that of cylinders during the next three hours, its
5 chlorothiazide. voiume measured and calculated as a per-
In a further comparison of the diuretic centage of the intake of liquid. The concen-
action of the new compound with chloro- trations of sodium and potassium were de-
thiazide, rats, which had reccived no food termined by flame-photometry and the total 20
for 18 hours, were given sodium chloride excretion of these electrolytes calculated for
10 solution of 0.2%, strength in a quantity cor- the 3-hour test period. The values put to-
£ responding to 5%, of their body weight. Im- gether in the Table below are average values
mediately afterwards they were given orally of 8—12 rats per group.
+ one each of these compounds dissolved in 0.1
e TamiE 2
SU 5879 Chlorthiazide
Excretion | Sodium Potassium | Excretion | Sodium Potassium
Dose | of waterin | mol mol of waterin | mol mol
mg/kg | % of intake | equivalents | equivalents | 9, of intake | equivalents | equivalents :
of liquid | 3hrs x 100 | 3hrs x 100 | of liquid | 3hrs x 100 | 3 hrs x 100 ;
} Control | 77 12,3 7.1 77 12.3 7.1 i
| 5.0 s 72.2 20.0 85 33.1 12.5 }
1.25 Y 48.8 16.0 77 16.3 8.8 3
03 | & | 35 12.4 7 12.9 6.9
0.15 87 8.5 11.3 - - -
0.08 " 80 24.2 11.4 -_ - -_
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t hrou aZOnesh SO @btal d, Qytlen |}1theformof an al kal i 5|eve;
The p yet hyl ene gl ycol i“g i S oI Vel o¥ ‘et 1r salt; 45 convérted!into the
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. rt, liver (cirrhosis) or W M i tuRex.
t58b| ety of RT mﬁhﬂ (ﬁ%sls), the compound en- 03#1 mﬁér"ootrinét pemtflr% olfl an ele- 75
hancs water and salt excretion without any vated temperature and under mormal or in-
risk of too great a loss of potassium. The oral creased pressure or in the presence of an inert
dose required to produce such an effect lies gas, such as nitrogen. ¥
on an average between 25 and 100 mg a day. Depending on the reaction conditions, the '=
15 The new compound also reduces high blood new compound is obtained in free form or in 80
pressure, particularly when it is administercd  alkali mctal salt can be converted into the !
together with another hyposensitive agent. the form of its alkali metal salts. A resulting
The invention also provides pharmaceutical free compound for example by reaction with
preparations which comprise the new com- an aqueous acid agent, such as mineral acid,
20 pound or an alkali metal salt thereof in ad- for example, a hydrohalic acid, for instance 85
mixture or conjunction with a pharmaceutical hydrochloric acid or sulphuric acid. A free
: organic or inorganic, solid or liquid carrier compound can be converted into an alkali
suitable for enteral, e.g. oral, or parenteral metal salt, by treatment, for example, with
: administradon. For making up the prepara- an alkali metal hydroxide, such as sodium or
: 25 tions there are used substances that do mot potassium hydroxide, in a solvent, such as an 90
f : react with the new compound, such as waicr, alkanol, for example, methanol or ethanol, or
% gelatine, lactose, starches, magnesium stearate, in water and evaporating the solvent, or by
; talc, vegetable oils, benzyl alcohols, gums, reacting the free compound in an ether, such
¥ polyalkylene glycols, petroleum jclly, chol- &8s para-dioxanc or dimethyieneglycol di-
30 esterol or any other known carriers for medi- methyl ether, with an alkali metal hydndc or 95
caments. The pharmaceutical preparations amide, for example, sodium or potassium hyd—
may be made up, for cxample, as tablets, ride or amide.
dragees, capsules or in liquid form as solu- The following Examples illustrate the in-
tions, suspensions, or emulsions. They may vention:—
also be sterilised and/or contain auxiliary ExampLE 1. 100
substances, such as preserving agents, stabilis- A mixture of 2.9 grams of § - chloro -
ing agents, wetting agents or emuisifying 2:4 - disulphamylaniline in 15 cc of anhyd-
agents, salts for varying the osmotic pressure rous diethyleneglycol dimethyl ether, 0.5 cc
or buffers. They may also contain other thera- of an ethyl acctate soluticn containing 109.5
; 40 peutically useful substances, for example, grams of hydrogen chloride per 1000 cc and 105
$ s.ch  hypotensive agents, .aad” - Rauwolfia, or 0.33 gram of paraformaldchyde is heated to
Veratrum alkaloids, for™ examp-e racar _' . 80—90°C and maintained at that tempera-
rescinnamine, daerpldme, germine “ox” pro-— ture for 1 hour. The resulting mixture is
S toveratrine, synthetic hypotensive compounds, cooled to room temperature and concentrated
: = 45 for example, hydralazine or ganglionic to one third of its volume under reduced 110
ER blockers, for example, chlorisedariiine. pressure, diluted with water, then allowed to
< The invention also provides a process for crystallise. The product is filtered off and
g the manufacture of new compound and alkali recrystalhzcd from water, to yxcld the desired
3 metal salts thereof, wherein 5 - chloro - 2: 4 - ~ chloro ~ 7 - sulphamyl - 3:4 ~ dihydro -
"+ 30 disulphamyl - aniline or an alkali metal salt 1 2:4 - benzothiadiazine - 1:1 - dioxide, 115
¢ thereof or a salt thereof with an acid is re- m.p. 266—268°C.
LIS acted with formaldehyde in approximately By replacing paraformaldehyde by 0.84
i molar equivalent quantities of the reactants, gram of 1:1 - dimethoxymethane and pro-
i ) and, if desired, the compound so obtained, ceeding as above, the same compound is ob-
e when in the form of an alkali metal salt, is tained. 120
NG converted into the free compound or, when The sodium salt may be prepared by evap-
¢ in the form of the free compound, is converted orating the solution of 6 - chloro - 7 - sul-
H into an alkali metal salt thereof. phamyl ~ 3: 4 - dihydro - 1:2:4 - benzothia-
The reaction with formaldehyde is prefer- diazine - 1:1 - dioxide in an equimolar
60 ably carried out in the presence of an acid, amount of aqueous sodium hydroxide. 125
such as a mineral acid, for example, a hydro- EXAMPLE 2.
3 halic acid, for instance, hydrochloric acid or A mixture of 29 grams of 5§ ~ chloro -
i hydrobroxmc acid, or sulphuric acid, which 2:4 - disulphamyl - aniline in 15 cc of di-
i may be in anhydrous form. The formalde- ethylene - glycol dimethyl ether, 0.8 cc of a
65 hyde can be used in the form of a polymer 379, aqueous solution of formaldehyde (0.3 130

e




VWHAT VE CLAIM | S: - 9. A process as clainmed in
claim®6 wherein 1. 6 - Chloro - 7 - sulphanyl - 3:4 - di- t he
“formatdenyde s used in the-formof—texa—15 tydro - 1: 2: 4 -
benzo-thiadiazine - 1: - = nmethylene tetranmine. di oxi de.

10. A process as clained in claim®6, where- 2. An-alkali netal salt

of 6 - chloro - 7 - In an acetal of fornmal dehyde is used. 55
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hydroxide, or other basic condenSihp @efds- 7 -

di oxi de,

OXlioki@e capsule® @icHtont
active substance can be prepared, for ex- 535
ample, by the following method (for 1000
capsules):

6~chloro-7-sulphamyl-3:4-dihydro-1:2:4-

50.0 g

benzothiadiazine-1 :1-dioxide

Corn starch
Magnesium stearate
Lactose

175¢g
35¢g
2719.0 g

The mixture is sifted—mfoLy a 20 ~-sh

60 screen and mixed well for 20 minowe. __irpe,

capsules (No. 2 hard gelatine) are filled with

0.35 grami of this mixture, - grrems
Tablets for oral administration can be pre-
pared as follows (for 1000 tablets):

6-chloro-7-sulphamyl-3:4-dihydro-1:2:4-

50.0 g

benzothiadiazine-1:1-dioxide

Lactose

Polyethyleneglycol 6000

- Tragacanth |
. Sugar

Talc

Magnesium stearate
Distilled water and ethanol

1240 g
80¢g
403
30¢g

10.0 g
10g

Tunction
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35 and alkali nmetal salts thereof, wherein 5 - ABEL & | MRAY,
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House,

Chancg¢ry .Lane,

QJallty Oourt

an acid is reacted with formal dehyde in

London W C. 2.
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zot '8 afhl Smixiee of 15 cc of water and SO cc of

cthanol, the mixed powders are wetted with

this soluﬁon, the moist mass is passed through -
a 10 mesh sieve and then dried ar 38°C in

circulating air until the moisture content

amounts to only about 2—39,. The granulate

is broken on a 16 mesh sieve and compressed

into tablets of 0.2 gram weight.

WHAT WE CLAIM IS:—

1. 6 - Chloro - 7 - sulphamyl - 3:4 - di-
hydro - 1:2:4 - benzo-thiadiazine - 1:1 -
dioxide.

2. An alkali metal salt of 6 - chloro - 7 -
sulphamyl - 3:4 - dihydro - 1:2:4 - benzo-
thiadiazine - 1:1 - dioxide.

3. The sodium salt of 6 - chloro - 7 - sul-
phamyl - 3:4 - dihydro - 1:2:4 - benzo-
thiadiazine - 1:1 - dioxide.

4. A pharmaceutical preparation which
comprises 6 - chloro - 7 - sulphamyl - 3:4 -
dihydro - 1:2:4 - benzothiadiazine or an
alkali metal salt thereof, in admixture or con-
junction with a pharmaceutical carrier suitable
for enteral or parenteral administration.

5. A pharmaceutical preparation having
substantially the composition given in Ex-
amnle § herein,

6. A process for the manufacture of 6 -
chloro - 7 - sulphamyl - 3:4 - dihydro -
1:2:4 - benzo - thiadiazine - 1:1 - dioxide

-and alkali metal salts therecf, wherein § -

chloro - 2:4 - disulphamyl - aniline or an
alkali metal salt thereof or a salt thereof with
an acid is reacted with formaldehyde in

pound or, when in the form of the free com-
pound, is converted into an alkali metal salt
thereof.

7. A process as claimed in claim §, whersin
the formaldehyde is used in the form of a
polymer thereof.

8. A process as claimed in claim 6, wherein
paraformaldehyde is used.

9. A process as claimed in claim 6 wherein
the formaldehyde is used in the form of hexa-
methylene tetramine.

10. A process as claimed in claim 6, where-
in an acetal of formaldehyde is used.

11. A process as claimed in claim 10,
wherein dimethoxy-methane is used.

12. A process as claimed in claim 10,
wherein diethoxy-methane is used.

13. A process as claimed in any one of
claims 6 to 12, wherein the reaction between
5 - chloro - 2:4 - disulphamyl - aniline and
formaldehyde is carried out in the presence
of an acid.

14. A process as claimed in claim 12,
wherein the said reaction is carried out in the
presence of hydrochloric acid.

15. A process for the manufacturc of 6 -
chloro - 7 - amynamyn - 3.4 - um_yutu -
1:2:4 - benzothiadiazine - 1:1 - dioxide,
conducted substantially as described in any
one of Examples 1—4 hercin.

ABEL & IMRAY,
Agents for the Applicants,
Quality House, Quality Court, :
Chancery Lane, London, W.C.2, A/\
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- subsection (1)

ef?"ef ence:- has al-so been directed, in pur m\on' 9,
f.:thE Patents Act, 1949, .to. Patent Eﬁm% = Attention is
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in a mixture of 15 cc of water and 50 cc of
ethanol, the mixed powders are wetted with

this solution, the moist mass is passed through -

a 10 mesh sieve and then dried ar 38%°C in
circulating air until the moisture content
amounts to only about 2—39/,. The granulate
is broken on a 16 mesh sieve and compressed
into tablets of 0.2 gram weight.

WHAT WE CLAIM IS:—

1. 6 - Chloro - 7 - sulphamyl - 3:4 - di-
bhydro - 1:2:4 - benzo-thiadiazine - 1:1 -
dioxide.

2. An alkali metal salt of 6 - chloro - 7 -
sulphamyl - 3:4 - dthydro - 1:2:4 - benzo-
thiadiazine - 1:1 - dioxide.

3. The sodium salt of 6 - chloro - 7 - sul-
pbamyl - 3:4 - dihydro - 1:2:4 - benzo-
thiadiazine - 1:1 - dioxide.

4. A pharmaceutical preparation which
comprises 6 - chloro - 7 - sulphamyl - 3:4 -
dihydro - 1:2:4 - benzothiadiazine or an
alkali metal salt thereof, in admixture or con-
junction with a pharmaceutical carrier suitable
for enteral or parenteral administration.

5. A pharmaceutical preparation having
substantially the composition given in Ex-
pmple § harain,

6. A process for the manufacture of 6 -
chloro - 7 - sulphamyl - 3:4 - dihydro -
1:2:4 - benzo - thiadiazine - 1:1 - dioxide

-and alkali metal salts therecf, wherein § -

chloro - 2:4 - disulphamyl - aniline or an
alkali metal salt thereof or a salt thereof with

an acid is reacted with formaldehyde .in -

pound or, when in the form of the free com-
pound, is converted into an alkali metal sait
thereof.

7. A process as claimed in claim §, wher
the formaldehyde is used in the form
polymer thereof.

8. A process as claimed in claim 6, wherein
paraformaldehyde is used.

9. A process as claimed in claim 6 wherein
the formaldehyde is used in the form of hexa-
methylene tetramine.

10. A process as claimed in claim 6, where-
in an acetal of formaldehyde is used.

11. A process as claimed in clzim 10,
wherein dimethoxy-methane is used.

12. A process as claimed in claim 10,
wherein diethoxy-methane is used.

13. A process as claimed in any one of
claims 6 to 12, wherein the reaction between
5 - chloro - 2:4 - disulphamy! - aniline and
formaldehyde is carried out in the presence
of an acid.

14. A process as claimed in claim 12,
wherein the said reaction is carried out in the
presence of hydrochloric acid.

15. A process for the manufacmre of 6 -
chioio - 7 - amymuu_yx -3.4% - u.uxyuxu -
1:2:4 - benzothiadiazine - 1:1 - dioxide,
conducted substantially as described in any
one of Examples 1—4 hercin.

ABEL & IMRAY,
Agents for the Applicants,
Quality House, Quality Courr,
Chancery Lane, London, W.C.2.
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