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Unexpected Enzymatic Hl—Glycosidation of Benzotriazoles

as Evidenced by 15x.

NMR Spectroscopy
Shuichi TONO-OKA
Section of Chemistry, Institute of Immunological Science,
Hokkaido University, Kita-ku, Sapporo 060

In contrast to Ez—glycosidation for indazoles, benzotriazoles
were found to undergo a regiospecific gl-glycosidation in the NADase-
catalyzed transglycosidation reaction. The El—ribosylated structure
of benzotriazole dinucleotides obtained was established on the basis

of 15N-NMR spectral data.

1)

In previous papers, we have described the direct synthesis of various
indazole adenine dinucleotides from NAD and indazole bases using porcine brain
NADase-catalyzed transglycosidation. In that case, essentially only one
dinucleotide was produced and the site of glycosidation was exclusively shown to
be Nz—atom on the basis of the UV spectral properties of the indazole moieties.
Our attention was then focused on a benzotriazole (BT) system having three ring-

nitrogen atoms which can undergo a possible

1 X=Y=H

transglycosidation. It is thus of deep hl3 -
interest to examine whether the NADase- X N 2 X=CHs, Y=H
catalyzed reaction occurs or not and if N 2

Y /7 3 X=NO;, Y=H
occurs, which nitrogen is ribosylated. N, = ’
This communication describes unexpected A 4 X=CI, Y=H
regiospecific El—glycosidation of some
BT compounds that proceeds in the presence a: R=H i X =Y =CHs

of NAD and porcine brain NADase. . . .
] . b: R =adenosine diphosphoribosyl
The enzymatic reaction was performed

for BT bases (la —5a) in a similar manner C: R =5'"-phosphoribosyl

) and corresponding

as reported previouslyl
BT dinucleotides (1lb-5b) were isolated in good yields.2

glycosidation for indazoles, the site of glycosidation in BT dinucleotides was

) Judging from the Ez—

initially expected also to be Nz-atom around which no essential steric hindrance
occurs. On the contrary, the UV spectral pattern of BT moieties of respective
dinucleotides showed remarkable similarities to that of corresponding original BT

3 In order to examine the unexpected

4)

bases which exist mainly in gl—H form.
trends more clearly, we used 15N-NMR spectroscopy
informations on a distinction between a ribosylated and a non-ribosylated nitrogens.
The spectrum of BT mononucleotide (1lc) 5)showed three sharp and intense peaks I,

O, and I0I at 377.3, 343.0, and 235.2 ppm, respectively. Such signal patterns

that can offer definitive
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) Most downfield

peak I (68 377.3), the chemical shift of which is characteristic of a dicoordinated
7)

were also observed for other substituted BT nucleotides (2c — 5c).
central nitrogen in the triazole system, can readily be assigned to the
"pyridine'-type Nz—atom. Thus, peak II (6 235.2) is assignable to the ribosylated
Nl—atom and peak II (§ 343.0) to another '"pyridine'-type N3—atom on the basis of the

8)that signals for substituted 'pyrrole''-type nitrogens occur

established criterion
at higher- field than for '"pyridine'-type ones. If compound 1lc took a Nz—ribosylated
symmetrical quinonoid structure, peak I should be expected to occur at much higher
field in the vicinity of peak II and peak II should be shifted by ca. 40 ppm to

8,9)

lower field. In addition, four phenyl protons of 1lc exhibited, in the lH—NMR

spectrum, separate four signals (two doublets and two double doublets) instead of

10)

a symmetrical splitting pattern. These observations lead to the conclusion that

—NME-n=N- —— _nx=n-nm- (1)
there occurred a regiospecific El—ribosylation for the BT system in contrast to a
N2—ribosylation for indazoles.

Considering the facts that the transglycosidation did not take place for
indole, but certainly took place for benzimidazole, the difference in regio -
specificity of BT and indazole systems may be closely related to an autotropic
rearrangement between two forms in the triazole (Eq. 1). In any case, it is
noteworthy that the BT system was found to undergo a regiospecific El—glycosidation
in the NADase-catalyzed transglycosidation reaction of NAD. Further studies are

now under way to clearly account for the reaction mechanism.
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