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In a previous.communication (1), we reported that neutral thiamine (I), on treat-
ment with diethyl benzoylphosphonate (ll), gave a new compound (lI1) of benzo-
thiamine type, which, on oxidation with hydrogen peroxide in acetic acid, led to o
pseudo-benzo-thiamine (VIl). A series of these related reactions are illustrated in
Fig. 1.

At that time, no reasonable explanation was given for the fact that the n.m.r.
spectra (60 M c.p.s.) of both Ill and IV showed a singlet signal pattern about 2.81
for the benzoyl group, probably introduced into the 2-position of the thiazole ring of
thiomine.

Treatment of either Il or IV with concentrated hydrochloric acid, gave the same
product. This product (XIV), CigHyyN,O3S-H,O, m.p. 163-164° (decomp.), has an
absorption band at 1710 cm=! in the infrared spectrum. Its n.m.r. spectrum exhibited
the signals of the NH proton about 2.11 (broad triplet) and two methylene protons at
5.807 (d., J=6.2 c.p.s.), indicating the presence of the ~CH,~NH- grouping in
XIV. This compound must have been formed by the hydrolytic opening of the ring of

Il or IV. XIV, on treatment with alcoholic sodium hydroxide or on passing through
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Fig. 2

O CeHs Q CgHs O CyHs

e HO
Az:(‘a 7“(_\
COCH; Me  “On Me Y

v vi X1V

Py~ NH, {

xvi O CeHs O CHs

C&HS Me Me
CHCOOH xv iV

C-COCH,
H 2C bl & Hz

Xvii

an alumina column, gave XV, CioHzaN,O08, m.p. 183-184° (decomp.), probably
dehydration product of XIV. This compound showed an infrared carbony! absorption
band ot 1685 em=!. in its n.m.r. spectrum, four proton signals of the A8, type
were observed around 8.67 together with signols for the -NH=-CHy~ grouping. These
dota indicate that XV is S-(1-acetyl)cyclopropylthiomandelyl-(2-methyl~4~aminc~
S~pyrimidyl)methylomide. On hydrolysis with hydrochloric acid, XV yielded 2~
methyl~4=amino~S5-aminomethylpyrimidine (XVI) and a carboxylic acid {(XVH),

CiH1O04S, m.p. 123-124°, of which the infrored spectrum had two strong carbonyl



3602 No, 48

band at 1715 cm™ and 1660 em™!.  The n.m.r. spectrum of XVI| showed the
signals for phenyl at 2,65 7(s), -C:I-H at 5.38 1(s), acetyl at 7.85 1(s) and four
protons of the AzB, type around 8.6 v. This compound must represent an acid
fragment of XV and is S~(1-acetyl)cyclopropylthiomandelic acid. X1V is thus
5-(1-acety |-3-hydroxy)propy! thiomandely!-(2-methyl-4-amino-5-pyrimidyl)
methylamide.

From these results, it was concluded that the structure proposed previously
for Itl or I'/ should be corrected as 2-phenyl-3-oxo-4-(2-methy|-4-amino-5-
pyrimidy!)methyl-5-methyl-6~(2-hydroxy or benzoyloxy)ethyl-2,3-dihydro-1 4~
thiazine (V or VI}. On treatment with either lithium aluminium hydride or sodhium
borohydrids, the diacetate (XVIII} of VIII underwent hydrogenation accompanied
by dehydrction to yield VI. For the structure of VIII, 2-hydroxy~2-pheny!-3-oxo~
4-(2-methy|-4-amino~5-pyrimidyl)methyl-5-methy!-6-(2-hydroxy)ethyl-2 3-
dihydro-1,4~thiazine (VIII') may also be conceivable, but this was excluded by
the following fact. The n.m.r. spectrum of XVIIl showed a signal pattern around
2.3 7 typical of the =COC¢H; group. In addition, as previously reported, treat-
ment of VIII with hydrochloric acid afforded thiamine and berTzoic acid in 90%
yield. Reduction of XV with sodium borohydride gave VI, as mentioned above.
These facts indicate that a thiazoline type of structure (VII) is a more appropriate
one,

In this series of reactions, it is seen that thiazoline derivative (I11) which
initially foermed was easily rearranged to thiazine form (V). V, on treatment
with hydrogen peroxide, was again rearranged to thiazoline (VII). The latter, on

reduction with either lithium aluminium hydride or sodium borohydride, led to thiazine
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derivative (V]). The mechanism for these transformations may be considered as out-

lined in Fig. 4.
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* We have also some interesting for this mechanism,
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