SYNTHESIS OF BIOTIN AND 1'-METHYLBIOTIN
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Previously [1] the direct synthesis of 2,3,4,5-tetradehydrobiotin (I} and its 1'-methyl derivative {II)
was accomplished by starting with the ethyl ester of a-ketodehydrodesthiobiotin (III). * The ionic hydrogena-
tion of (I) and (II) with triethylsilane in CF;COOH, as described in [3, 4], to biotin IV) and 1'-methylbiotin
(V) was studied in the present paper.
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Racemic (IV) is formed in 10% yield when (I} is heated with triethylsilane in CF;COOH (120 h, 50°C),
which was identified by the mixed melting point with an authentic specimen, the NMR spectrum, and the
biological activity. The ionic hydrogenation of (II) is more rapid and proceeds more smoocthly, The reac-
tion of (II) with triethylsilane in CF;COOH (20 h, 50°) gives (V) in 30% yield. The structure of (V) agrees
with its elemental analysis, NMR spectrum, and biological activity.

The presence of close signals of the protons at CZ, C3, and ¢! in the NMR spectra of V) and (V) {see
Experimental) and the almost identical growth-stimulating activity of (V) and (VI) [5] (Table 1) make it pos-
sible to assign the cis-configuration to (V).

TABLE 1. Growth-Stimulating Activity of EXPERIMENTAL
(V) and cis-1-Methyldesthiobiotin (VI) to-

ward Saccharomyces cerevisiae, in % to d- The NMR spectra were taken in CF;COOH on a

DA-60-1L instrument, using HMDS as the internal stan-

Biotin dard.,
Dose, ng/4 ml . sogn . )
Compound Racemic Biotin (IV). A mixture of 0.5 g of (I) [1],
0.2 0;4 0,8 1,6 0.486 g of HSi(CyH;)s, and 2,27 g of CF;COOH was heated
%)I) 4.0 ;g:g 2:8 2? *This synthesis scheme was described later by some

Japanese authors [2], who, however, fail to refer to [1].
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at 50° for 120 h, after which the mixture was evaporated in vacuo, the residue was treated with 3 ml of ace-
tone, and the precipitate was filtered and recrystallized twice from water using activated carbon, We ob-
tained 0.06 g (10%) of (IV), mp 216-218°, NMR spectrum (6, ppm): 1.30 m (CH,CH,CH,); 2.16 m (CH,CO);
2.63 s (CHpS); 3.06 m (H at C%); 4.35 m (H at C® and H at C*). The obtained (IV) failed to depress the

mixed melting point with an authentic specimen, had the same NMR spectrum as the specimen, and exhibited
a growth-stimulating activity toward the yeast Saccharomyces cerevisiae that was equal to 43% of the activity
of d-biotin. The yield of (IV) in parallel experiments was 7-9%.

Racemic 1'-Methylbiotin (V). A mixture of 0.2 g of (II) [1], 0.8 g of HSi(CyH;)s, and 3 g of CF3COOH
was heated at 50° for 20 h, after which the mixture was evaporated in vacuo, the residue was treated with
2 ml of acetone, and the precipitate was filtered and recrystallized from water. We obtained 0.06 g (30%)
of (V), mp 214-217°. NMR spectrum (5, ppm): 1.28 m (CH,CH,CH,); 2.10 m (CH,CO); 2.57 s (CH3N); 2.62
s (CH,S); 3.00 m (Hat C?); 4.20 m (H at C® and H at C%). Found: C 51.24; H 6.88; S 12.36; N 11.08%.
Cy1HigN,O38. Calculated: C 51.20; H 6.98; S 12.40; N 10.85%.

CONCLUSIONS

2,3,4,5-Tetradehydrobiotin and its 1'-methyl derivative undergo ionic hydrogenation with triethyl-
silane intrifluoroacetic acid to respectively give biotin and 1'-methylbiotin,
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