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44.43, H 5.02.

(b) SB: 2 g »ilWM (b 1.4) 2 cc, sk 18 cc @RI 2 3 & — RT3 A5 1Ic 4 B0 8 RAH
H. Zhe@igkinmic 1~2 min. M3 3 LHMTEB L, L WRIBNED TBRBISE 2. KISk
THhZo Yy REREFERL, OLHPUTH BMRIERIE> F Vv a 1.6 g 202 TR LAHIFH T 3 &M%
FIR, SBEonkekiEss e 1.5 8 £4%, M7=~k VRS L mp 185° (decomp) ot kbt .
(a) ©#x o LR LTy Zbed. CoHpNOS FH%fH C 44.01, H 5.23, %8l C 44.20, H 5.49.
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Summary

An addition of 3 moles of hydrogen peroxide to the suspension of 1 mole of 3-[2-
methyl-4"-aminopyrimidyl-(5") J-methyl-4-methyl-5-8-hydroxyethyl-thiothiazolone-(2) (I)
in water, at 25~35°, results in generation of heat and hydration of the crystals.
Evaporation of the reaction solution under a reduced pressure and addition of absolute
alcohol to the residue result in the precipitation of thiamine sulfate (II). Treatment
of the above reaction product with BaCl, or Ba(NOy), yields thiamine hydrochloride (1)
or thiamine nitrate (IV). k (Received April 24, 1952)
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280. EA 7% A Z: Vitamin B, BEELAYVIOPIE (555 #)
3~-(2-Methyl-4-aminopyrimidyl-(5") J-methyl-4-methyl-
5-pB-acyloxyethyl-thiothiazolone~(2) ®i@Fe{r .

KEFEILIC X 3 Vitamin B, = 25 104K

Shigeru Yoshida and Makoto Unoki: Studies on the Allied Compounds
of Vitamin B,. V. Syntheses of Vitamin B;-Ester by Hydrogen
Peroxide Oxidation of 3—[2’—1\/[ethy1—4’—aminopyrimidyl—(5’)]—
methyl-4-methyl-5-B-acyloxyethyl-thiothiazolone-(2).

(Takamine Research Laboratory, Sankyo Co., Ltd.)

FRBITNR < 3-(2'-methyl-4/-aminopyrimidyl-(5') J-methyl-4-methyl-5-g-hydroxyethyl-thiothia-
zolone~(2) (SBy) (1) %% S¥ 3 S & i BB b k3E8Mb T2 & & X < vitamin B, 23K
5 ERHEL. 27 SBy i2ftx 2o O-acylate 2% < BRIz OB L TRy A vitamin B; = %
TSR0z HETS. SB; O-acetate (II) 1 -mol Z/kHhicETEX ¥, 3 mol DBEELKE2 I
% 25~35° THEF F B LIEAL D DRIEL TRIBIKERITEE T 5. O CIISHE L b BIETIoks 284
L, o=y 7REBEICEKT L2 — L2 5 & W iEME DR mp 194~195° (decomp) (FHEHRI%E) @ ace-
tyl-vitamin B, sulfate §i#gl (W) 24T 5. FRFEROKSKALEIL Y v 2 0B, HFHET- 258 <V
Y ALK A REEE ., BRENSHOK 7 L 2 — v ik TR % & mp 219~220° (decomp) o acetyl-vita-
min By chloride #ifeH (IV) 238512, AWEIT Todd %D BUHIED I= ¥ b 2hFAREK S,
Tood %% mp 205~207°, #JI|%% mp 220° & 3EHkL T b, EEZOBI S Ol ZE ot —8 T 5.
SB; O-acetate (IL). »ft biz SB, O-propionate (V) X SB; O-benzoate (VI) #F\ % < Bz 2
& BE TR IEM: DLy mp 204~205° (decomp) - (EHEFHAIE) @ propionyl-vitamin B sulfate gkt (VI) -

1) Bergel, Todd : J. Chem. Soc. 1938, 26. (2) BN, HA: Agk 71, 69 (1951).
3) AN, i ARGk T0, 28 (1950).
4) kR, #EA: 4546 My x s >~ BERADIERASHGE (1951 44 13 26 H).
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A ix mp 207~208° (decomp) & benzoykwtamm B, sulfate wiifgty (M) 23185 15, F L pifcK o s B
HWAL N Y v AMPET 2 & mp 215~216° (decomp) ¢ propionyl-vitamin B,.chloride gt (1X) %%k mp
226~227° (decomp) ¢ benzoyl-vitamin B, chloride gt (X) 2805 11 5. /i BBIIED 1TRIE 2 mp
209°, #FE % mp 228° rEE#kl T\~ 3. FREU SB; O-acylate o 4 4, acetate (IT) I3RS B LR
40 =3 b SBy 2 ey ¥ v ROEOKEHEOIRIEE L < (REICHOKEEE 2 MEEL T8 5 ALk 2%, S WS oBae
135 BORIEDAR D1 &+ OWRITELF Gl FHGIL SBy % 2 5B OIKERE & BT % /20 CiRlIz D
IVE X ¢ SB, O-acetate (II) 85715 S & %MD, BERICLT SB; (1) % 2EBo 7 et VB & LI
4% & mp 160~161° & SB; O-propionate (V) &> 45,

N—C-NH, S N—C-NH, S
L] He—s | ] »e—s
CH,y-C C—CH2—N> | RCHchOH CHy- (ﬁ ("3~CH2—N |
I C=C — =
N—CH HC &H,CH,0H N—CH  HC” ° LH,cH,0COCH,R
(1) () R=H, (V) R=CH,
N—C-NH; S N C~NH2 HSOC
Lo c—s
CHyC C-CHy N | H,0, CHrC ¢ CH,- N<
[ c—Cc [ .
N—CH H,C CH,CH,COCH,R N-—CH  $0,/2 CH, CH,CH,0COCH,R
() R=H, (V) R=CH,, (VI) R=CeHj (Ir) R=H, (W) R=CH,, (W) R=CgH,

N c ~NH,-HCI
CH- s
BaCl, CHrc C CH,- N<

7 |

N—CH Cl CH, CHgCH20COCH2R
(IV) R=H, (IX) R=CHy, (X) R=CgH;

RITE 12 Y R IGTHREE 2 © Rl IR B A R ORI R B 25w B R YRGS RIS
B RIS 5 & I BN £ Y Y =B ISET, AR WRCE MLl LEF 3.
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SB, O-acetate SB: 2 g %k 4 cc I LTc2hr KB L, 155 1 =R 60K £ K THRRL,
FEPERE 7 F Y v Ak A TP 3 E&EMAHrH, PR, kb 1.9g 213, Mrr= — v X Vs,
mp 169~170° (135° J@if), feCa@Rbid. BT L% SB, O-acetate &g L& be5

SB, O-propionate  SB; 5g % 7w 4 > 10 cc it Lc3hr &L, qu{&é( AR AT 3
LRSS 4.8 g 18, Hoor = — X YRGS, mp 160~161°, e B0R % =i ARE . CisHaoN4OeS, &
#ifi C 51.09, H 5.72, %gfE C 50.70, H534

Acetyl-vitamin B, sulfate GiEtiE kR SB, O-acetate 3 g %7k 60 cc i kL, 30 /ﬁ@{t;ﬁi
Ak3g BMA, 25~35° TH T EWZ LEMEMC OORIELE Lhr ofEMEa (R RS 5. BbheHAaE
BIWHE 2 I e szt = © s REWEREKL, Fib\ﬂﬁémkf% 27D TG ZRERE L, v v v 7REFEC
Bk 7 o = — B A TGRS 3 LM, (R, 7= — kil L mp 194~195° (decomp), 120° @
i, #ERE) oBEkEo B/ NEhiRE 3 g %:ﬁ' C14HoN4OSe+1/oHoO  fH5ifH C 40.65, H 5.12,
Sl C 40.55, H 4.89. :

Propionyl-vitamin B, sulfate FiEgiE 43k SB, O-propionate 2 g %7k 40 cc /@ L, 30%@H
fbokEsk 1.92 g 2 A BT HE UKD 3 e RERIC AR S 5 & %, ko cliafio e hbRiER2e 24
AR X 115° ©—HEERT 3 NEE 2 Ay w5 LHEE L, 204~205° i Lo o5 (BEhIE) -
CsHooN;OgSs+11pHoO  E1454f C 40.42, H 5.66, 9zpafli C 40.15, H 5.23.

Benzoyl-vitamin B; sulfate Bif£iE ik SB; O-benzoate 2 g # sk 40 cc i< {3k L, 30%:BMIbk
Sk 1.7 g #NAAC REECARET 5 &, mp 207~208° (decomp) (185° #kfk) o ffu/hghikfiin 1.9 g %
2. CigHupuNyOeSo+1/,H:O EHEifll C 47.97, H 4.88, %fafii C 47.72, H 4.54.

Acetyl-vitamin B, chloride 35@giE SB, O-acetate 3 g % B b/KEALTE L TS = acetyl-vitamin By
sulfate BEEIEEHICIEREAL < U v 2 RIRIE 2 LI A: U ¢ 703 oz, Hris a8~V v 2 2{F% L,
JRIE % IO (o S LA TR TE I Uy BRIE Bk 7 v 2 — v 2N A TR 3 5 & daasir . IR, 7aa — gk
ills L mp 219~220° (decomp) o s Rk 1 2.7 g 215 C14HgoN4O,SClo+H,0O  EF3ifE C 42.41, H 5.34,
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JBafii C 42.25, H 5.56.

Propionyl-vitamin B, chloride & SB; O-propionate 2 g # A b/KFEALP L T3 propionyl-
vitamin B, sulfate FfREEHMW % MTUTHE ULEAE < U w2 403 L mp 215~216° (decomp) o fie s ghikfimm 1.8 g
#715. CisHoeN4OoSClo+H,O shiifii C 43.78, H 5.88, Fzgaf C 44.12, H 5.87. :

Benzoyl-vitamin B, chloride #&kis SB, O-benzoate 2 g % B L/kEALRL L T157 benzoyl-vita-
min B, sulfate FHEEIRA % R L~ ) v 24 L8 L mp 226~227° (decomp) o fcfaHERAS T 1.8 g 24
CigHgoNO,SCly + H,O  #hiifii C 49.65, H 5.27, 9ZgafE C 49.54, H 5.01.

: : = ek &tk EE r s B

Summary

An addition of 3 moles of hydrogen peroxide to a suspension of 1 mole of O-acetyl,
O-propionyl or O-benzoyl substituent (I, V. or VI) of 3-(2-methyl-4-aminopyrimidyl-
'(5') >-methyl-4-methyl-5-3-hydroxyethyl-thiothiazolone-(2) (I) in water, at 25~35°, re-
sults in generation of heat and in solvation of the crystals. Evéporation of the re-
action mixture under a reduced pressure and addition of absolute alcohol to the residue
yield acetyl-, propionyl- or benzoyl-thiamine sulfate (I, VI or Vi[). Treatment of the
reaction mixture with BaCl, yields the hydrochlorides (v, X and X)-of acylated thia-
mines. . (II) and (V) can be prepared in a good yield by the respective boiling (I) with
glacial acetic acid or propionic acid. (Received April 24, 1952)




