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This. m\zemmn relates to a novel th:amme
S-benzoylthiamine O-monophosphate of the‘ 1
structura.l formula L = e

: L St
. . om _/omcaaoep
N=C-NH; = C=C '
: om—-c‘: o CH N .
i TEN
—OB ;

and salts thereof, and it further reIates 103 pre
preparing these componnds, T.hese corapoands
as’ therapenhcs and nuirients; !
-1t is the object of this- invention ‘1o pro it
,S-benzoylthzamme “O-monophosphate and - & and al aennite ninistration of
which, - possess. -thiamine potency - for - organi 5, and; ‘atorementione od from each
when administered, may be highly absorbed and produce drawing was i 1 12 ce. of distilled
very hlgh and - durable mcrease in thxamme la. Hdnthe . water ¢ ‘d" -amount mme,Was determmed ;

BLOOD LEVEL 0 :TO TAL THIAMI@ e OG A.B‘T
ORAL ADMIN?ZSTRA.’IION g S FE

Test samiple and dosnge, mg./ke: bollywelght

- Thlamine bydroatlortde, 3 mgs, rkg...’..";.-y..
8- beuzoylthiamjne, 0 monophosphate OHaO}, 49 !

: D!sndi,r]lcm ﬁ{ banzoyi thtamine, O-monophosphsfe. :

0,0 f167.1 | 81,

preparmg S-benzoylthxamme 0~monophosphabe and salts 5

-thereof possessing ‘such ‘excellent characteri:
" objects. and advantages of this invention will
-apparent from the following detailed description
It is. hiterto ‘well known that thizmine hyd

‘is ‘an* important compound for: therapy and
-However, because of low absorptmn and ¢
of ‘thiamine ‘hydrochloride in the body if is d

“ obtain thiamine derivatives having higher ah
Ionger duration in'the body than thiamine hydr
As 3’ result of studies for obtaining’ usefitl ;

" of :thiamine ‘satisfying’ such’ requisites, unexpé
have  discovered that S-benzoylthlamme -O-mi

phate may produce a surpnsmgly ‘high: and d

crease in” thiamine levels: in’the body: in.comp

nd- dlsodxum salt

‘as those ‘after ad-

hat is, those in
and 69. 37%, ;

thiamine: hydrochloride;: ﬂms suﬁimentiy 4 & hs : I.I URINARY EXCRETION IN MEN
aforementioned requirement. : RPN
The: following experunental data: w;u avid 4h Method --Test samples nsed and method of thxa-

that" S-benzoylthiamine O-moxmphox
thereof; such as; for example, sodium alt
vention, ‘when admlmstered ‘may be much :
sorbed . and produce very. hlgh and du;rable. mcrease m




Cin ‘practice, it id: preferable to

8,084,000

e 4‘ K :
(2) Results——the resuLts Te ! - ag the reaction medium, the reactzqm mxxture after com:

Table 11 e - pletion of the reaction is concentrated to remove the

% 3 d orgamc solvent, the oncentrate | acidified with an’ acid

ST & R e e preciptt es thus formed ﬁltered to' obtain- the

Test sample .(dosage,'mg.lkg. s Tést ~welght, | exeretion B dt :
- bodywelght) T NG, kg andage| in urine

: comm héﬁr";‘; GSSOgNa) ‘under such condi-

- e i 7-14. " ‘This reaction may be
Tmmm(,hyamm(,ﬂde.;mg /kg_.”.'.w- e 1 ctants under such alkaline
- S-benzoyplthiamine O-monophoayhate g:gg &' H of bont 7'”14 preferably at pH Of
(2]1:0% 149mg b 79039 ;

The datai m the table apparen y show thy the tinammaf

-~ amounts’ excreted’- in.ur on
‘-S—benzoylthxamme O:monop]
much- as those after admini on of 1
chloride, thus démonstrating that thf:. former
:~1may be far more readxly absoxbéd in thc _od
: atter . 3

to carry ont’ the reactxon at
Gy espeexally at about 5-
of the reactants is theoretically
sodium benzoylthiosulfate to 1
nophosphat g preferably used in

mine O-monophosphate»—s
phosphate of thi

. ] ki Tatio of 1:1.5-2,0 at pH of‘,
: o5 about 11-12 and at temipe; ture o about 20°°C. for a
ACUTE TOXICITYINACLAS& cmas BRE MICF LDMN : :pemod of abont 1=2. ho rs‘. {
MG e BODY\__ ( : e 'reactmn, {he:desiri :
v - pha

din the reactzen mixture: thh
f ,acxchﬁad (for example, to
cid uch as hydmchlonc or-sulfuric
ecipitates ths formed are then. isolated by
i the desited product. If an aqueous -
: e reaction medium; the Teac-
ated “to remove the oOrganic
 acidityi with ac:d in the same way.’

Thizmine hydrochlor de ..........
S—benzoylthxamme, 04 monophcsphat

S-benzoylthxamme O-mono ; D ip
i3 -resistant fo  aneurinase . Bhianeir d¢s o g ey St to btam the. desu-ed product
. enzymes produced by cul . ! y= g zoylthio
: dicus Matsukawa ‘et Misa

effecnvely employed a8 an.

the ‘acylation reaction  de-

cess: for acylation.  More-

L0 at the production of S»benzoyl—

‘thlamxne O»monophosphate m accordance with . tlus
Jiels :

. -process as under ftem I. - :
-7 (3) Thiamine menaphosphate i ‘reacted with dxben-‘
not effective. , L disulfide . (Cy COSSCOCH:) s T carrying  out
According to the present mve fon, | ; sei between bont 714, preferably
_ Bate described ab ) s to. maintain ‘the reaction mixture
: gﬁgﬁgﬁgi?wgé S3CEDe a Giini R L pref able to carty out the reaction at
(1) Thiamine monophosphatex ik ‘H%ﬁi?ifié?ﬁﬁiﬁf gf
- chloride under such: condition 0° ¢ bly betw 5-—20"'
- Thi i be sfrecte esirably between
s reaction may be effec adding thiamine mono-
‘solvent such as agueous
o} ‘or aqueous acetone, control-
seribed above and: then addmg
Ifide dissolved in an organic -
'r dlschloroethanc fo the re--

remedles especlally in'some !
thiamine derivatives such as thz

. methanol, agueous ethanoi' 0
< such alkaline cundmon ag: at p
~.-at pH. of about 9=12. 8
varied depending. upon the” p
and in pract!ce, températtires

composition of thmltype thiam 'th" : eactmn, the desn"cd product,

ine. O-mo hpsphate, may bc xsolatedj

températures of about 0307 from ﬂ]:” S cwo n

20° C. Molar ratio of the Teactants.

1:1, but 1.5-3 moles of benze
" thiariine ‘monophosphate . ar
" water is used ‘&8 the reaction:

com el on, the: chlomform Iayer,
o uecessary, after addition jater & .,ﬂ:e‘reapﬁbg mix~

fx 17 ture; is separated and the. s , ~

sap - out com:emranon, is then ac 8 h'an ac:d eh as

“hydrechloric ‘or sulfnnc cid (for ex ple, to pH"

» . -about 3.5-4) ‘and th cipitates of S-benzoylthiamine

n the de- - O-m ophosphate thus formed are isolated by filtration.

5 m ﬁm casz unaer ite.m H thxs process is a novel

concentration, is.acidified (fo :
with ‘an-acid such as hydrochlo

Towed by filtration - of the. pre,cxpltates icc ;
sired’ pmduct If an aqueous orgamc 501 vent 1s used 75

Copy bmvméd by USPTO from t

; : ~desired. .
"‘,product that that in the use of benzoyl chloride i m the X



pounds and therefore. it has not been expacted that “di
benzoyl disulfideé can be used for the acy’anon of thml-»;
type thiamine compounds. ‘ :
S-benzoylthiamine O~monophnsphate obtamed in. theq
processes stated above is & crystalline ccmpound fch
is stable; resistant to heat and nght non-hygrosco
possessing: no odor: characteristic in* the usual 1
derivatives. It can be therefore used in.a wide armty e
of therapeutlc and. nutrxtzonal preparatxons :
it ‘may be converted to the ‘salts ‘by the per:s
methods. - For exarmple, it may be converted ium
and ‘sodium salts respectively wzth calcium: and soditm:
hydroxides, - G
The following examples will fllustrate the’ mvexmon in
greater detail, and it is to ‘be understood ‘that the in+
vention'is not to be limited thereto but is:to be. construed 1
broadly and restncted solely by ‘the scope of the y
pended clalms L

Example: 1

| To a solution of 4.3 parts of - thxamme monoph
hydrochloride dissolved in 16 parts of wa
with ice-cooling - 11" parts of 15%: aqueuus ]
sodium: hydroxide. 2.1 parts of  benzoyl chl
added ‘dropwise to the mixture with stirring, w
taining the reaction mixture alkaline ‘by ocea
dition “of “aqueous. sodium hydmxxde T
solution s neutralized, concentrated ‘in vagiu: i e pH «
" pH is then adjusted to 3. 5~4 ‘with coricentrated ‘ydro- 0 irig allowed to stand
chloric acid to precipitate crude S-benzoyl ne. O “ thiamine &mcnopho
monophosphate. - The product is then suspende Ater 7 Same wa n
and the pH - adjusted to. 7.0 with  addition- of L 165” e (decompﬂse ).
hydroxide to a solution. ‘The: pH of the soltition is ad-, Analysz.y ~Ca1cu1a
justed with hydrochlorm acid to 4.0 to- give the .pure 35
product, wexghmu 34 g, M.P. about 165° C.‘ (decom— v
posed). L
: Analyszs—-—CalcuIated fOl' Cw}!zaOgNgSP ZHQQ C :
45.49; H, 5.42; N, 11 15 Found C, 45; 56 ;537,”{“
N, 11.02. Rarisle
“. The . thiamine~ monophosphate hydroch!ondc uaed for .. > A
the starting material has been prepared in the following = ,of water to adjust pH ghe e 9 llowe
way: 28.6 g. of 84% orthophosphoric: acid ‘are heated: . red and the filtrate allowed to-

at. about 270° C. After cooled to about 100° C. 4 £ S-benzoyl-
s are filtered,
d.

, M.P, about 170° C. (decomposed ' S
«-—-Calculated f.or CmHg,,OgN.,,S?Ca 2H30 Ca,’ RN

s of S‘benzcyl‘ ;
purified in ‘the
,ts,/;M.P., about

:C,

hydrochlonc acid: gas: The reactionrm
onto.ice water and acetone is aded to preci tat
phosphates.  The precipitates: are dissolved -in
1" N-hydrochloric acid and the solution:is : B0
stand. at Toom temperature for “about :7. days duxmg e -
which penod of “time thiamine polyphosphate ! :
lyzed to give the monophosphate alone.
then added to the solution and the mixture is placed
an ice “box to ‘obtain ' thiamine monophosph
chloride. :
Example 2

To a solutum of 3.5 parts of thiamine monophmsphate “iam
. d1sselved in 10 parts of water are added with g cooling -
a solution of: 1.2 parts of sodium hydroxid ssolved 8¢
in 28 parts " of ~water. . To - the resulting solution g v;phoru pentoxzde, A
added in small portions 3.6 parts of powdered s dium  scopic and decomposes
benzoylthiosulfate with  stirring. During the kactxon( o Analysis.~C lcu[a'ge
sodium hydroxide solation is occasionslly added to miain- - 415
tain the reaction mixture alkaline, The reaction mixture 65
is. then filtered, pH adjusted fo about3.5-4 drit g
allowed- to stand to precipitate crystals of §: 4]
amine O-monophosphate, which s after-trea

te ”d at cold place ‘
jater. . Acgtone: s
> talhzatmn of

What we claim i iy
LA compaund selecte
i compound of the formula

SLOHED

same way as in Example 1. Yxeld 4 0 parts ; SRy e :

165° C.. (decomposed). : o /CH'CH‘Q; B i
- Sodivm benzoylthlosulfate used as the star O ; :

rial in the above reaction is obtained by th L oE-b ”’-'GH LA NG

method “To a solution of 3.2 parts of sodium thigsul- . . l:. TS e

ssolved :

fate (containing 5 molecules: of crystal water,)f{
in 3.2 parts of water are” added 52 parts of ethanol

i ,Copy»prdﬁd'e i by USP’ :ommems.umag D
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8 A proms for preparmgs-benzoylthxamme O-mong-
h g ; H

phate . pha
4 ’I‘he calcmm salt of S benz,oy}thzamme O-monophus-, s 1
“phate. . .mg.the desxred S.benzolythzauune

the aqueous Iayer obtained by

- phosphate whmh 'comprzses:kre, :
phate with sadium benzoylthiosulfate at pr’
- In water to form S—benzoylthzamme -menophosphate and
1solanng S-benzoylthxamme onophosphate iormed 1000

from “the reaction mixtuze,
6.~ A process for prepanng S
‘phosphate which comprise: 7 dist R 4 ,
‘thiamine -monophosphate. in wate - with 2 R i 2t - May 06,1958
dxbenzoyl disulfide dissolved i 0 SRR ENC] i

.~.‘;-.:,;~_ Apr 15,1952

. the aqueous Iayer obtamed by :
‘solvent laver, 7 B :
7. Process in accordance th clalm 5 whercm the
-water:is admxxed with an orgamc solvem

Soc! Tapan, vol. 76, pp. $43-5
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