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Abstract: The reaction of dibenzoyldiazene with 2',3'-0O-isopropylidene derivatives
of 2-thiouridine, 5-methyl-2-thiouridine, and 5~methoxycarbonylmethyl-2-thio-
uridine afforded the corresponding desulfurized products, 2a-3c¢,

Chemical modification of nucleosides in tRNA affords an important strategy
for the elucidation of their functions,3 We wish to report herein a selective
desulfurization of 2-thiouridine derivatives by use of dibenzoyldiazene (1).

When 2',3'-0-isopropylidene-2-thiouridine (Za)4 was allowed to react with
six fold molar excess of 1 in tetrahydrofuran (THF)- H,0 (buffered at pH 9) at room
temperature, 1-(2 3-O-1sopropylldene-B-D—rlbofuran0syl) L(1H)~pyrimidinone (3a)
was isolated in 65% yield with 17% recovery of the starting nucleoside,
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The reaction of 2',3'-0O-isopropylidene-5-methyl-2-thiouridine (g3)6 with 1
was carried out under a variety of conditions at room temperature as summarized
in Table 1, When 2b was treated with an equimolar amount of 1 at pH 8 (Table 1,
entry 1), orange color of 1 disappeared within 3> h, However, only 28% of 3b7 was
formed with 68% recovery of 2b, This result indicates that 1 is unstable under
the conditions used_8 The molar ratio of 2b to 1 was therefore varied from 1 : 1
to 1 : 3 (Table 1, entry 2), where the yield of 3b was increased to ?5%, With
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1 : 4 ratio (Table 1, entry 3), 95% of the thiouridine was consumed, while the
yield of 3b was unchanged, At pH 9, the yield of 2b and the amount of unchanged
2b were markedly decreased, Although no product other than 3b could 5e isolated
at the present stage of the investigation, these results suggest that b decom-
poses to some extent under the reaction conditions, As indicated in Table 1,
a l : 3 ratio at pH 8 appeares preferable for the formation of b,

Besides 3b, small amount of a side product having xmaX(HZO) 267 nm, X\
237 nm was formed except for the reaction using 1 : 1 molar ratio (Table 1,
entry 1), Although the product could not be isolated in sufficient amount to be
elucidated, the structure 2',3'-0-isopropylidene~5-methyluridine was tentatively
assigned by comparison with absorption maximum of an authentic sample,9

min

Table 1, Reaction of 2b with 1 in dioxane~H,0
Molar Ratio pH Yield of 3b Recovery of 2b

Entry
1/2b (20,3) % %
1 1 8 28 68
2 3 8* 75 16
3 L 8+ 75 5
L 3 7* 52 38
5 3 QR x 22 15

KH2P04-NaOH-H20 buffer was used,

*x NaHCOB-Na2003-H20 buffer was used,

The reaction of 2',3'-0O-isopropylidene-5-methoxycarbonylmethyl~2-thiouridine
(20)10 with 3 molar amount of 1 in dioxane-H,0 (pH 8) at room temperature resulted
in the formation of the corresponding desulfurlzed product (30)1l in 47% yield

(26% isolated yield),
Contrary to the case of 2-thiouridine, 4-thiouridine Qi) instantaneously

reacted with 1 to afford the corresponding disulfide (_2),12 When the resulting
solution of 5 was successively treated with 2-mercaptoethanol, 4 was regenerat-
ed,13 The oxidation-reduction process proceeded nearly quantitatively,
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It is noteworthy that common nucleosides in tRNA, namely uridine, cytidine,
adenosine, guanosine, and dihydrouridine were not affected by 1 under the con-
ditions used in the present experiment,

The following procedures are representative, Reaction of 2a with 1l: A so-
lution of 1 (715 mg, 3 mmol) in THF (3 ml) was added to a solution of 2a (300 mg,
1 mmol) in H20 (pH 9; 16 ml) at room temperature, After the mixture had been
stirred overnight, 1 (715 mg; 3 mmol) was added and stirred overnight, Precipi-
tate was filtered off and chloroform was added to the filtrate, Aqueous layer
was evaporated and residue was applied on Avicel-cellulose preparative layer
prlates, The plates were developed with n-BuOH-AcOH-H 0 =5 : 2 : 3 giving 3a in
65% yield, From organic layer, 17% of 2a was recovered by means of silica gel
preparative layer chromatography (AcOEt),

Reaction of 2b with 1: To 2b (62,9 mg, 0,2 mmol) suspended in 5 ml of
KH2P04—NaOH buffer (pH 8) was added three 0_8-ml (0,2 mmol) portions of 0,25 M
dioxane solution of 1 at one-hour interval, The pH was maintained at 80,3 by
periodic addition of NaOH solution, After the addition of 1, the mixture was
stirred for additional 18 h and precipitated N,N'-dibenzoylhydrazine was filtered
off, The filtrate was concentrated to small volume in vacuo below room tempera-
ture, made up to 5 ml, and chromatographed on Toyo Roshi 51A paper, Solvent
system A (n—BuOH-NH4OH =2 : 1) and B (saturated (NHQ)ZSOQ-HEO-iPrOH =79 : 19 :
2) were used for the determination of the amounts of 3b and unchanged 2b, res-

pectively,

We are continuing our work to elucidate the mechanism and to deriniate the

scope of the reaction,
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