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. COMPLETE SPECIFICATION ,
New Thiamine Derivatives and the preparation thereof

We, TAKEDA CHEMICAL INDUSTRIES L1D. of 27, Doshomachi 2-chome, Higashi-

" ku, Osaka, Japan, a body corporate organised under the laws of Japan, do hereby de-

.* clare. the invention, for which we pray that a patent may be granied to us, and the

_ method by which it is to be performed, to be particularly described in and by the fol-
5 lowing statement:— 5

This invention relates to new disulphide-type thiamine derivatives and to a process

for the preparation thereof. The present invention provides alkylene bis-thiamine disul-

* phides of the general formula:
S o N/cao e
33042 ﬁ-CH'z- 3 -GH-E E-Cﬂa
N-CH o HC-N
3' 208203 ROGHZHZ_ ] 113
@
10 in which A is a saturated or unsaturated alkylene group containing from 4 to 20 carbon 10

atoms, and R is a hydrogen atom, a carboxylic acid acyl group, an alkoxycarbonyl
group containing up to 7 carbon atoms or a phosphono group. C
Many kinds of thiamine derivatives which have a superior medicinal effect to
- thiamine acid salts are known. Of these thiamine derivatives, thiamine zlkyl disulphides,
15 e.g. thiamine propyl disulphide, have been used medicinally as the best such derivative. 15
- . However, these compounds have the drawback of having an unpleasant mercaptan-like
odour and bitter taste. : : .
Therefore much research has been carried out to try to find new thiamine deriva-
tives which do not have this unpleasant mercaptan-like odour. This research lead to the
20 discovery of thiamine tetrahydrofurfuryl disulphide which has a substantially equivalent 20
. medicinal effect compound with thiamine propyl disulphide. Although thiamine tetra- .
hydrofurfuryl disulphide was odourless, it has a disadvantageous bitter taste, These
unavoidable deficiencies considerably restrict the use of the known thiamine derivatives.
We have now found new thiamine derivatives of the general formula (I) above,
25 which are at least as good medicinally as thiamine propyl disulphide or thiamine tetra- 25
hydrofurfuryl disulphide and furthermore which do not have an unpleasant odour or 2
bitter taste. '
The thiamine derivatives of general formula (I), i.c. alkylene bisthiamine disul-
phide and its O-esters, are prepared by reacting thiamine or an O-ester thereof with an
30 alkylene dithiol derivative of the general formula (II): : 30

X—S—A—S—X an

wherein A has the same meaning as defined above, X represents —SO,M, —SO,—R?,
—SO—R?, —S—CN, or a halogen, M- is an alkali metal or one valency of an alkaline

[Price 4s. 6d.]



15 9 grams of benzoyl chloride were added dropw se while cooling

to a solution of 15 11.1 grams of octanethyl ene-1, 8-(thiam ne

di sul phi de) i ez 4

m xture had stood overnight, pyr|d|ne Was evaporated under " - Teduced.
pressure. Thereafter the oily substance obtai ned was treated hn thersame” .
way as in Exanple 17 to give 10 grans of

oct anet hyl eng- 1, 8- bls(benzoylthlantne dISU|phIde) 20 ) neltrng at

105- 107[ err 1 &

20 <o earth Vo Yok ﬂ-i@dal\ﬁyhﬁcarbon residue having: up ta- sev@odi'ﬂﬁ'}l Qtdﬁs qfhet he )
gener al for i areaction may be expressed by the followmg@-actm]: d1agram o v\/ner ei-n R i'sh

hydrogen at om’ a carboxyli ¢ acid acyl group cont ai ning -up. to seven 257 L
carbon atons, an al kgxyggrbonyl group having up to seven carbon-atons or a

phos- 25 phone ot off; and A i's a‘saturated or: unsaturated aI kyl ene
group contalnlngfctgngg-ctié;. 20 carbon &ofmA-8-X 1 % A
Conpounds as cl ai ned y gy cl-ai, vvher ein the al kylenige gr (?'p A cont ai ns:
from6 to 10 carbon at onsex, ,CH,0R . - conditions
NG, no' ' onc_  HoN-Cell - ‘
. e 5—8 W-CH,,~C C-CH
Cz-G C-CHy N 'au"é..; | 3

- N-GH

\CH cﬂzon ROCH cuz/ 5

Examples of alkylene dithiol denvattves of formula (II) are alkali metal or alkal—
5 ine earth metal alkylene bisthiosulphates (MSO,~~S8—A--8—SO, M, for example 5
g sodium alkylene bisthiosulphates, potassium alkylene b1sthrosulphates or “calcium '
alkylenie bisthiosulphates), alkylene bisthiosulphonates (R'SQ,~S—A-~S-—=80, R}, e.g.
alkylene bismethanesulphonates, alkylene bisethanesulphonates or alkylene btsbenzene .
sulphonates), alkylene bisthiosulphinates (R*SO—S—A--S-—SOR?, eg. alkylene bis-
10 methanesulphinates, alkylene bisethanesulphinates or alkylene bisbenzensulphinates), " 10
alkylene bis-thiothiocyanates (NC—8—S—A—S—S—Cn), or alkylene bissulphenyl-
halides (e.g. alkylene bissulphenyl chlorides or alkylene brssulphenyl ‘bromides).. .
The alkylene group A comprises a polymethylene group containirig 4 to 20, pre- e
ferably 6 to 10 carbon atoms, and possibly one or more unsatirated linkages e. g a o
15 double bond. Examples of such groups are: 15
tetramethylene, pentamethyléne, hexamethylene, heptamethylene, octamethylene, S
nonamethylene, decamethylene; dodecamethiylene tetradecamethylene, hexadeca-
methylene,. octadecamethylene, oct-2-enylene, hept-2-enylene, hept-; 4- drenylene
. and hex-2-enylene radicals. :
20 The preparation of the new compounds is carried out in an aqueous medium whtle 20
maintaining the pH of the reaction system. alkaline at least at a non-acidic pH.- Reagents
wlnch can be used to adjust the réaction system to an- alkaline pH are, for example, B
inorganic bases e.g. sodium hydroxide, potassium hydroxnde and ammonid, and organic
bases e.g. pyridine and aniline. _
25 O-esters of thiamine which may be used as one . of the startmg mat.nals, can be 25
any thiamine esters formed with carboxylic acid containing up to seven cirbon atoms, . .
with carbonic acid mono-alkyl esters containing up to seven carbon atoms, ‘or with
phosphonc acid. Preferably, the thiamine esters are, for example, formic acid ester,
acetic acid ester, propionic acid ester, benzoic-acid ester, monoethyl. carbomc acrd aster, o
30 monomethyl carbonic acid ester and phosphoric acid ester. 30
Alternatively, if the compound of general formula. (I). prepared is one in which R g
is a hydrogen atom, it may be converted into the corresponding O-ester, such as form-
ate, acetate, proptonate, methoxycarbonate, ethoxycarbonate, benzoate or- phosphate, by
esterification by means known per se. To carry out such an esterification, the esterifying L
35 agent may be also acid anhydride or acid halide of the cfarboxyhc acid to be inftroduced.. 35 .
_ The reaction is preferably carried out in basic organic solvent such as pyridine, di-
methylaniline or mixtures thereof, with or without using an inert solvent such as di-
tnethylformamide or dioxane. The esterification may also be effected by using the
desired carboxylic acid and its anhydride with or without using a dehydrating agent. ° . _
40 The novel compounds of formula (I) are absorbed better from ifitestines, trans- 40 .-
feired to the blood and various internal organs at a high thiamine level, and the toxi- o
cities are very low. Furthermore, the compounds hive neither an unpleasant odour rior
a bitter taste. They can be adxmmstered in the usual manner, in admixture with a
pharmaceutical diluent or carrier. B
45 - The following Examples illustrate the mvennon, ‘the temperatures all bemg 45
umorrected _ , ) '

s



3. Conpounds as clained in claim1, wherein A is pentanethyl ene group.

30 4. Conpounds as clained in claiml, wherein Ais
hexafethyleme=—gromr mesm—Ssrpottrds—as—ctai ned in claiml,
wherein Ais octanethylene group ‘ 6. Conpounds as clainmed in
claim 1, whegreingA is decanet hyl ene group. 7. Compounds as
claimed in claiml, wherein Ais hept-2-enylene group. 35 8.
Conmpounds as clainmed in claim1, wherein Ais oct-2-enylene group. 35
9. Conpounds_as claimed in claiml, W®®n Ris a formyl. acetyl.
proplonoyl - . -benzoyl..or ethoxpagstonyl group. - 10.

Pent a yI ene- 1 B -sitintion ot iz ofclecclinatbitigplr i &0 - dibromide and 5 granisbf sodium
Hexanef y| ene- @ul ag:_l % c-arpf ARY diavsoys %rzs@r&d while heating 175°C 1on
Hexanet hyLene- %é'%( _ 5,E S0P ERPIRINS eBt§aggrdium decamethylene-1,10-

25

40 _ , ameiobmlh%mﬁaﬁmmmﬁ@tm QUC RhrRiyd $fh+a&mv£ﬁ
di sul phi de) added to a solutidnfof aﬁegtajmtf :ﬁnhechlomﬁrﬂydmch(opd 120 dbid detni-am ne

di sul phi de) ml;t::sxs“ﬁg- S. :He%ﬂv wes,@d?mbie ﬁfé b ce?\"rne
di sul phi dg) ~ Phate s __ rfo 2% %ﬂ forpgd gﬁg’ﬁ‘gﬂlqﬁgul phige) 45

17. Cct anet hyl SRl | afsrikel [3fF 2T BeIRid ethyl acetate and left to stand

45 foi&wsmmdwkmmmsaﬂerbﬂrm ¢ indutuny bit indittandl med alhyd sdefptai de)

19. Cct anet hy| éve4sd @ﬁ_ ywerhmah#(ﬁemmesqsﬂﬂphﬁ%eaa colourless powder 20.

Cct - 2- enylsene BEEREEMERRE di sul phi PLE 21. 15
Cct anet hyl'ene- 1, 8akistoh @f 5 e%e o k@Y %ﬁhezoobuﬁy&am&eg of Hter was 22.
Cct anet hyl ene- idde i ssa(lqmbmpﬂ 2h@graint lof ﬁamamahylens-uus fibvratiéde in 20 cubic centi-

50 ngeso stispieg. apd Seagpgsundere et A yéﬁggm de)
24. Decangy é‘l%%ﬁ"’ﬁ?“qs%“‘%m%fﬂ?“ﬁﬁ e Sl ol o

cubic centimetres of water was added to a soluuon of 6 8 grams of thiamine chloride
hydrochlonde in 20 cubic centimeters of water, The solution obtained was added while
stirring to 10 c.c.s. of a solution of the above obtained sodium pentamethylene-1,5-
bisthiosulphate to give a yellow oily substance. The oily substance was extracted with
25 ¢hloroform. After the chloroform layer had been washed with water and dried, chloro- 25
form was evaporated to obtain 4.7 grams of pentamethylene-1, S-bls—(fhlamme disul-
phide). Upon recrystallisation from a mixture of chloroform and ethyl acetate, the cry-
stals melted at 77—79°C.
EXAMPLE 3 '
30 “A solution of 2.7 grams of octamethylene-1,8-dibromide, 5 grams of sodium thio- 30
sulphate in- 60" cubic centimetres of 50%, aqueous ethanol was stirred while heating at
75°C. on water bath for 30 minutes, Evaporation of the solvent gave sodium octa-
methylene—l 8-bisthiosulphate.
A solution of 2.5 grams of sodium hydrox1de in 15 cubic centimetres of water was
35 added 1o a solution of 6.7 grams of thiamine chloride hydrochloride in 20 cubic centi- 35
metres of water. After the resulting solution had stood for 30 minutes, the above
obtained sodium octamethylene bisthiosulphate was added théreto to yield a yellow oily
substance. The oily substance was extracted with chloroform, the chloroform layer was
washed with water and dried, and chloroform was evaporated to give 5 grams of octa-
40 methylene-1,8-bis-(thiamine dlsulphlde) Upon recrystallisation from a mxxture of 40
methanol and ethyl acetate, the crystals melted at 133~-134°C,
ExaMPLE 4
A mixture of 2.4 grams of hexamethylene-1,6-dibromide and 5 grams of sodium
_ thiosulphate in 40 cubic centimetres of 509/, aqueous methanol was stirred while heating
45 at 75°C. on a water bath for 30 minutes. Evaporation of the solvent under reduced . 45
pressure gave sodium hexamethylene-1,6-bisthiosulphate. -
A solution of 2.4 grams of sodium hydroxide in water was added to a solution of
7.4 grams of thiamine chloride hydrochloride in 20 cubic centimetres of water, After
standing for 30 minutes, the above-obtained sodium hexamethylene-1,6-bisthiosulphate
50 was added to give a yellow oily substance. The oily substance was extracted with 50
chloroform. After the chloroform layer had been washed with water and dried, and
chloroform ' was evaporated to yield 5.1 grams of hexamethylene-1, 6-b1s—(thlarmne
disulphide). Upon' recrystallisation from a mixture of chloroform,  ethanol and ether,
the crystals melted at 132.5—133°C,
55 . EXAMPLE 5 ' 55
A mixture of 2.5 grams of hept-2-enylene-1,7-dibromide, 5 grams of sodium
ﬂnosulphate and 50 cubic centimetres of 509, aqueous methanol was stirred for 30
mimites while heating at 75°C. on water bath, Evaporation of the solvent gave sodlum
. hept-2-enylene-1,7-bisthiosulphate.
60 A solution of 2.4 grams of sodium hydroxide in 20 cubic centimetres of water was 60
added to a solution of 6.7 grams of thiamine chloride hydrochloride in 20 cubic centi-
metres of water. After the resultant solution had stood for 30 mmutes, the. above~
obtained sodium hept-2-enylene-1,7-bisthiosulphate was added thereto to give a yellow
oily substance, The oily substance was extracted with chloroform. After the chloroform
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cool i ng. ter the résul |n@xxm>m15| on m xture had stood' over niyght,
pyridi ne was evaﬁeﬁm@-é@amme-l 6-bisthiosulphate] (we by the reathen fbdhi ned
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same wayv a. oxXant
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10 bondded 16 bttt 73 gankishof 0-aoafldiamina chighde Byfiyocklbritle Sr0d0VEbIE Was
evapor at ed andentimemesef kretpr. After the resultant solution had stood for 30 minutes, the above-
10 . obtained sodium hexamethylene— ,6-bisthiosulphate in 10 cubic centimeters of water 10
was added thereto to give a yellow oily substance. The oily substance was extracted
- with ethyl acetate. After the ethyl acetate layer had been washed with water and dried
the ethyl acetate was evaporated, The residue was mixed with water and crystallised
to yield 4.7 grams of hexamethylene-1,6-bis-(acetylthiamine disulphids). Upon recrys-
15 tallisation from ethyl acetate and isopropyl ether, the crystals melted at 106—108°C. 15
© ExampLE 7
Sodlum hexamethylene-1,6-bisthiosulphate was prepared by the reaction of 1.2
gram of hexamethylene-1,6-dibromide with 2.5 grams of sodium thiosulphate in the
same way as in Example 4,
20 .+ A solution of 5 grams of O-ethoxycarbonylthiamine bromide hydrobromide was 20
djssolved in 10 cubic centimetres of water while stirring. After the resultant solution
had stood for 30 minutes, the above-obtained sodium hexamethylene-1,6-bisthiosul-
phate in 10 cubic centimetres of water was added thereto to give a yellow oily substance.
Thereafter, the oily substance was treated in the same way as in ihe preceding Examples
25 to obtain 1.2 grams of hexamethylene—l 6-bis(ethoxycarbonylthiamine disulphide) 23
meltmg at 77—80°C.

o) €D

ExXAMPLE 8
A solution of 2.4 grams of sodium hydroxide in 20 cubic centlmettes of water to
a solution of 7.9 grams of O-propionoylthiamine chloride hydrochloride in 20 cubic _
30 centimetres, of water. After the resulting solution had stood for 30 minutes, sodium 30 .
hexamethylene-1,6-bisthiosulphate prepared in the same way as in Example 4 in 20
cubic centimetres of water was added to the above-obtained solution while stirring to
give a yellow oily substance. The oily substance was treated in the same way as in the
preceding Examples to yield 4.5 grams of hexamethylene- ,6-018-(ptopmnoy1th1amme
35 disulphide) meltmg at 100—102°C, 35
EXAMPLE 9 '
Sodium hexamethylene-l 6-bisthiosulphate was prepared by the reaction of 2.4
- grams. of hexamethylenie-1,6-dibromide with 5 grams of sodium thiosulphate in the
same way.as in Example 4.
40 A solution of 2.4 grams of sodium hydroxxde in 20 cubic centimetres of water was 40
added to a solution of 10.6 grams of O-benzoylthiamine bromide hydrobromide in 20
cubic centimetres of water. After the resultant solution had stood for 30 minutes a solu-
tion of the above-obtained sodium hexamethylene-1,6-bisthiosulphate in 20 cubic centi-
meétres of water was added thereto to give a yellow oily substance. Thereafter the oily

45 substance was treated in the same way as in the preceding Examples to -obtain 3.5 45
grams of hexamethylene-1, 6—b1s(benzoyltluamme dmsulphlde) as a colourless powder '
melting at 132—133° C.
ExaMmpPLE 10
_ Sodium octamethylene-1,8-bisthiosulphate was prepared by thc reaction of 1.3
50 gram of octamethylene-1,8-dibromide with 2.5 grams of sodium thiosulphate in the 50

same way as in Example 3.
A solution of 1.3 gram of sodium hydrox1de in 10 cubic centimetres of water was
added to a solution of 5.0 grams of O-ethoxycarbonylthiamine bromide hydrobrimide
in 10 cubic centimetres of water. After the resultant solution had stood for 30 minutes,
55 a solution of the above-obtained sodium octamethylene-1,8-bisthiosulphate in 20 cubic 55
centimetres of water was added thereto to give a yellow oily substance. Thereafter the '
oily substance was treated in the same was as in the preceding Examples to obtain 2.7
grams of octamethylene—l 8-bis  (ethoxycarbonylthiamine dlsulphxde) melting at
65—-67°C .
60 " EXAMPLE 11. 60
Sodium octamethylene-1, S-bxstlnosulphate was prepated by the reaction of 2.7
grams of octamethylene-1, 8-dibromide with 5.0 grams of sodium thiosulphate in the
same way as in Example 3.
A solytion of 2.5 grams of sodium hydroxide in 20 cubic centimetres of water was



was added to the residue to give 35 grans of
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al kyI ene gr oup Cqﬁxﬁldﬂloﬂgxnéthyﬂﬂm-ﬂ,s-ﬁibrmmde with 5 grhbhs QA kddfih thioiihate in the -
same way &8s in Example 3. - 10

- A solution of 2.5 grams of smdum hydroxide in 20 cubic centimetres of water was
addded to a solution of 8 grams of O-propionoylthiamine chloride hydrochloride in 20
cubic centimetres of water. After the resultant solution had stood for 30 minutes, a solu-
tion of the above-obtained sodium octamethylene-1,8-bisthiosulphate in 40 cubic centi-
15 metres of water was added thereto to give a yellow oily substance, Thereafter the oily 15
substance was treated in the same way as in the preceding Examples to obtained 7.2
grams of octamethylene-1, 8-bls-(propmnoyltluanune disulphide) meltng at 103—

106°C.
ExampLE 13
20 Sodium octamethylene— ,8-bisthiosulphate was prepared by the reaction of 1.3 20
gram of octamethylene-1,8-dibromide with 2.5 grams of sodium thiosulphate in the
same way as in Example 3.
A solution of 1.3 gram of sodium hydroxide in 20 cubic centimetres of water was
added to a solution of 5.3 grams of O-benzoylthiamine bromide hydrobromide in 15
25 cubic centimetres of water, After the resultant solution had stood for 30 minutes, a solu- =~ 25
tion of the above-obtained sodium octamethylene-1,8-bisthiosulphate in 20 cubic
centimetres of water was added thereto to give yellow oily substance. Thereafter the
oily substance was treated in the same way as in the preceding Examples to yield 3.2
grams of octamethylene-1,8-bis-(benzoylthiamine disulphide) melting at 105—107°C,

30 ' ExXAMPLE 14 30
Sodium decamethylene-1,10-bisthiosulphate was prepared by the reaction of 3
grams of decamethylene-1,10-dibromide with 5 grams of sodium thlosulphate in the
same way as in Example 1.
A solution of 2.5 grams of sodium hydroxide in 20 cubic centimetres of water was
35 added to a solution of 7.6 grams of O-acetylthiamine chloride hydrochloride in 20 cubic 35
centimetres of water. After the resultant solution had stood for 30 minutes, a solution
of the above-obtained sodium decamethylene-1,10-bisthiosulphate in 50 cubic centi-
metres of water was added thereto to give a yellow oily substance. Theteafter the oily
substance was treated in the same way as in the preceding Examples to obtain 5.8
40 grams of decamethylene-1,10-bis(acetylthiamine disulphide) as colourless crystals melt- 40

ing at 97—99°C,
ExaMpLE 15

Sodium-oct-2-enylene-1,8-bisthiosulphate was prepared by the reaction of 4
grams of oct-2-enylene-1,8-dibromide with 7.3 grams of sodium thiosulphate in the
45 same way as in Example 1. 45
A solution of 3.6 grams of sodium hydroxide in 26 cubic centimetres of water was
added to a solution of 10 grams of thiamine chioride hydrochloride in 20 cubic centi-
metres of water. After the resultant solution had stood for 30 minutes, a solution of the
above-obtained sodium oct-2—enylene-1 8-bisthiosulphate in 30 cubic centimetres of
. 50 water was added thereto to give an oily substance. Thereafter the vily substance was 5
treated in the same way as in the preceding Examples to obtain 5.5 grams of oct-2-
. enylene-1,8-bis-(thiamine disulphide) melting at 127—132°C,

EXAMPLE 16
11 grams of phosphorus pentoxide were added dropwise to a solution of 5 grams
55 of octamethylene-1,8-bisthiamine disulphide in 50 cubic centimetres of formic acid 55
. - while the solution was stirred and cooled with ice. After the reaction mixture had stood
overnight, formic acid was distilled off under reduced pressure. The residual oil was
poured into ice-water, and then aqueous mixture was made alkahne with potassium
carbonate give an oily substance.
60 The resulting oil was extracted with ethyl acetate, and the ethyl acetate layer was 60
washed with water and dried. Then, the solvent was evaporated. Ether was added to



2. Compounds as clainmed in claim1, wherein the al kyl ene group A contains

from6 to 10 carbon atons. 30 3. Conpounds as clained in claim
1, wherein A is pentanethyl ene group. 30 4. Corrpounds

as claimed in claim1, wherein Ais hexanethylene group. -~ T b
Conmpounds as clainmed in claim1, \/\herel n A is octanethyl ene group .

6. Conpounds as claimed in claim1, wherein A is decanethyl*ne ‘ﬁroup
7. Conpounds as clainmed in claim1, wherein Ais hept-2-enylene group. 35
8. Conpoupds as clained in claim 1100\@%5 ei _n Ais oct-2- enyl ene group.
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Cct - 2- enyl ene bi s-(thiam ne di sul mma 18 - 21. o
Cct anet Byl ene- 19 &r=ivs of eazoiochisy gddechilnaprristevhile sqth;zh-pd@ lunon&‘g@ B 22

grams)of ?%n ‘pyridine, After
_Cbt anet hyl ené} 1'I'ré ultmg %o on n?rbmovermght pyngi?ﬁ)ﬂ was evaporated under

50 reduced pressure. Thereafter the oily substance obtained was treated in the same way.as
in Example 17 to give 10 grams of octamethylene-l 8-bxs(benzoylthmnnne disulphide)
20 melting at 105—-107°C

WHAT WE CLAIM IS: —
1. - Compounds of the general formula:

G-G C-GH2
II-GH ’

By

. wherem Risa hydrogen atom, 2 carboxyhc acid. acyl gxoup contammg up to-seven
25 carbon atoms, an alkoxycarbonyl group having up to seven carbon atoms or a.phos- 25
phono group, and A is a saturated or unsaturated alkylene -group oontammg from 4 to
20 carbon atoms. .
.2. Compounds as claimed in claim 1, wherein the alkylene group A contams
from 6 to 10 carbon atoms.
Compounds as claimed in claim 1, wherein A i is pentamcthylene group 30
- - Compounds as claimed in claim 1, wherein A is hexamethylene group, - - -
Compounds as claimed in claim 1, wherein A i is octamethylene group,
Compounds as claimed in claim 1 wherein A is decamethylene group.
Compounds as claimed in claim 1, wherein A is hept-Z—enylene group.
- Compounds as claimed in claim 1 wherein A is oct-2-enylene group. 35
Compounds as claimed in claim 1, wherein R is a: formyl, aceryl propionoyl,
benzoyl or ethoxycarbonyl group. ,
10. Pentamethylene-1,5-bis-(thiamine disulphide)
. 11. Hexamethylene-1,6-bis-(thiamine disulphide) . S ST .
40 . 12. Hexamethylene-1,6-bis-(acetylthiamine dlsuiphxde) : : o - 40
13, Hexamethylene-1,6-bis~(ethoxycarbonylthiamine disulphide)
14. . Hexamethylene-1,6-bis-(propionoylthiamine disulphide)
15. Hexamethylene-1,6-bis-(benzoylthiamine disulphide) .
16. Hept-2-enylene-1,7-bis-(thiamine -disulphide) o L 5 _
45 17. Octamethylene-1,8-bis-(thiamine disulphide) 45
18. Octamethylene-1,8-bis-(formylthiamine disulphide)
19. Octamethylene-1,8-bis-(acetylthiamine dlsulphxde)
.- 20. Oct-2-enylene bis-(thiamine disulphide) - S
' .. 21. Octamethylene-1,8-bis-(ethoxycarbonylthiamine. dlmlplnde, o o _
50 22. Octamethylene-1,8-bis-(propionoylthiamine disulphide) . - o 50
23. Octamethylene-1,8-bis-(benzoylthiamine disulphide) ; . _
24. Decamethylene-1,10-bis-(thiamine disulphide)
25. Decamethylene-1,10-bis-(acetylthiamine disulphide) ..
26. A process for the preparation of a compound of the general formula glven

35
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23. Cctanet hyl ene- 1, 8- bi s- (benzoylt hi am ne di sul phi de)

Decanet hyl ene- 1, 10- bi s(t hi am ne di sul phi
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I norgani ¢ base.
10

. .a'z-:-.s:
PR 1 (L5

15

20

50

T Y
26.
1,006,790 vi

VONAMBW

ctah @hiyledé-8,8-bis-(formylthiamine disulphide) as colourless

. crystaisRatkyistelBatién  fom- S@fixmne of/jethyl jelded ag\;rls
or a hal ogen at omeltinglat Y~8°G| kal i o JoknechyiSeEp e ’af%ﬁg?tr’]l’ “SBRferr],
al kal i ne edth net
I lng up to seven deBh
cl ai m 26, wher ei Rftdr i r@titingsreavtion vhigi i idi

] furgchad stp ig ine was evapo
reduced pressure. The obtained residual gil;é sﬁam AL i
After the ethyl acetate layer had been washed with 109, aqueous sodium hydrogen car-
bonate solution and then water and dried, the solvent was evaporated end then ether
was added to the residue to give 35 grams of octamethylene-1,8-bis-(acetylthiamine
disulphide) melting at 101—103°C.

or one val ency of an

IS al
algﬁ%? s/t §efid anhydride m&&pgobﬂ& 1 @ Solatioe oh368: grars of

ene1 @I BEs-(thiamine disulphide) in 2P0 gﬁnprob@gg@neaghilﬂ%la din
un

stance was extracted with ethyl

ExaMmPLE 18
9 grams of benzoyl chloride were added dropwise while cooling to a solution of

11.1 grams of octamethylene-1,8-(thiamine disulphide) in 200 grams of pyridine. After
the resulting reaction mixture had stood overnight, pyridine was evaporated under
reduced pressure. Thereafter the oily substance obtained was treated in the same way as
in Example 17 to give 10 grams of octamethylene-1,8-bis(benzoylthiamine disulphide)
melting at 105—107°C., )

WHAT WE CLAIM IS: —

1. Compounds of the general formula:
VL, gHO - ong_  Fl-C4
. L .
Hac-g g-cﬂ'z—< ——fe—5 -c}i-g g—cﬂa
N-CH c}/}: = HC-N
: 3 20!?203 mcﬁzﬂz 3

wherein R is a hydrogen atom, 2 carboxylic acid acyl group containing up to seven
carbon atoms, an alkoxycarbonyl group having up to seven carbon atoms or a phos-
phono group, and A is a saturated or unsaturated alkylene group containing from 4 to
20 carbon atoms.

2. Compounds as claimed in claim 1, wherein the alkylehe group A contains

from 6 to 10 carbon atoms.

Compounds as claimed in claim 1, wherein A is pentamethylene group.
Compounds as claimed in claim 1, wherein A is hexamethylene group.
Compounds as claimed in claim 1, wherein A is octamethylene group.
Compounds as claimed in claim 1, wherein A is decamethylene group.
Compounds as claimed in claim 1, wherein A is hept-2-enylene group.
Compounds as claimed in claim 1, wherein A is oct-2-enylenc group.

. Compounds as claimed in claim 1, wherein R is a formyl, acetyl, propionoyl,

benzoyl or ethoxycarbonyl group.

10. Pentamethylene-1,5-bis-(thiamine disulphide)

11. Hezamethylene-1,6-bis-(thiamine disulphide)

12, Hexamethylene—1,6-bis-(acetylthiamine disulphide)

13. Hexamethylene-l,6-bis-(ethoxycarbony1thiamine disulphide)
14. Hexamethylene—1,6-bis-(propionoy1thiamine disulphide)
15. Hexamethylene-1,6—bis-(benzoylthiamine disulphide)

16. Hept-2-enylene-1,7-bis-(thiamine disulphide)

17. Octamethylene-1,8-bis-(thiamine disulphide) _

18. Octamethylene—1,8-bis-(formy1thiamine disulphide)

19. Octamethylene-1,8-bis-(acetylthiamine disulphide)

20. Oct-2-enylene bis-(thiamine disulphide)

21. Octamethylene-1,8-bis-(ethoxycarbonylthiamine disulphide}
22. chmethylene-l,8-bis-(propionoylthiamine disulphide)

23. Octamethylene-1,8—bis-(benzoy1thiamine disulphide)

24. Decamethylene-1,10-bis-(thiamine disulphide)

25. Decamethylene—1,10-bis-(aoety_1thiamine disulphide)

26. A process for the preparation of a compound of the general formula given
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28. A process as clainmed in claim26, substantially as described with

reference to 10 any of the Exanples.
10 . P SO O T S @il S R B -G er—A—<€l ai m 1, when
prepared by the . process clainmedin any of clainms 26 to 28.

30. A pharnmacewf:ical conposition conprising a compound as clained in any of
clainmse 1 to 25 and a pharnmaceutical diluent or carrier.

ELKI NGTON AND FI FE, ' Chartered Patent
Agents, 52/ 54 Hi gh0B¥%orn, H gh Hol born House,?
London, WC. 1. in claim 1, which comprises reacting thiamine or an Q-ester tHeRGH U § n&pd’cxdw}ﬁ[

Appl i cantéf wlthacom;ioaﬂmfﬂggm SpulaPri nted for Her Majesty's Stationery
Ofice, b§7"t he Courier Press (Leam ngt on) Ltd.-1965. Published
by The Patent Office, 25 Southanpt on*Buf+ar¥g=X

London, WC. 2, f rlﬁ) PR RGD_QepMeS soB, R]ORDLASAEE: 2 halogen atom, M is an alkali

5 metal or one valency of an alkaline earth metal and R* is a hydrocarbon residue hav- - 3
ing up to seven carbon atoms.
27. A process as claimed in claim 26, wherein the pH is maintained greater than
7 by adding an inorganic base.
. 28. A process as claimed in claim 26, substantially as described with reference to
10 any of the Examples. 10
' 29. Compounds of the general formula given in claim 1, when prepared by the
- process claimed in any of claims 26 to 28.
30. A pharmaceutical composition comprising a compound as claimed in 1 any of
claims 1 to 25 and a pharmaceutical diluent or carrier.
ELKINGTON AND FIFE,
Chartered Patent Agents, .
52/54 High Holborn, High Holborn House, London, W.C.1.
Agents for the Applicants,

Leamington Spa: Printed for Her Ma;esty;s Stationery Office, by the Courier Press
(Leammgton) L1d.—1965. Published by The Patent Office, 25 Southampton Buildings,
London, W.C.2, from which copies may be obtained.
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