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DESULFURIZATION OF 2-THIOURIDINES BY DIPOTASSIUM DIAZENEDICARBOXYLATE
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Aoyama Gakuin University, Chitosedai, Setagayaku, Tokyo 157

The reaction of S5-methoxycarbonylmethyl-2-thiouridine (;g) with
dipotassium diazenedicarboxylate and with NZHQ'HZOa afforded 1-(p-D~
ribofuranosyl)-5-methoxycarbonylmethyl-4~-(1H)-pyrimidinone (ég) in
good yields, suggesting that the reaction involves diimide, On treat-
ment with H,0,, la also gave 3a,

The preceding paper describes that the reaction of 2-thiouridines Q%) with di-~
benzoyldiazene (gg) gave the corresponding desulfurized products (z) along with
a trace of uridine derivatives,l) Since diimide (i) is suggested as a product of
decomposition of 2a, 2) we postulated that 4 might be responsible for desulfurization
of 1 We wish to report herein the reaction of 1 with dipotassium diazene dicarboxy-
late (2b) and with NEH,+ H202 which are known as precursors of 4 )

5~Methoxycarbonylmethyl-2-thiouridine (;g) reacted smoothly with 2b in dioxane-
H,0 (buffered at pH 7 or 8) giving l-(p-D-ribofuranosyl)-5-methoxycarbonylmethyl-
L4(1H)~-pyrimidinone (ég) in good yield (Table 1, entry 2-5 and 7), Dioxane could be
replaced by tetrahydrofuran, but the rate of the reaction decreased (Table 1, entry
8)., On the other hand, no reaction took place when methanol-H20 (pH 7) or H,0 (pH 7)
was used as a solvent (Table 1, entry 9, 10), The role of the solvent for the
success of the desulfurization has not yet been elucidated,

5-Methyl-2-thiouridine (}p) also afforded the corresponding desulfurized product
(;g) in 79% yield under the same conditions of entry 2 (Table 1) with 13% recovery

of 1b,
o) 0
HN)%ER N)%FR
SJ\N 0 U\N
HOq o K“OC‘N*N -CO K* (2b) HO9 o Ph("i—N=N-'CIPh
2a
HO OH HO OH
a: R= CHCOCH3 3
b: R=CHs

It would be reasonable to assume that the desulfurization of ;_by QR proceeds
by the initial formation of h which reduces the JC=S bond of 1, followed by elimi-
nation of Has &) The generatlon of Qlwas supported by the reaction of 3~phenyl-2-
propen-l-ol Qg) with 2b under the similar conditions to entry 2 (Table 1), where 3-
phenylpropanol (é) was formed in 67% yield (Table 2, entry 1), Treatment oflz,with
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Table 1, Desulfurization of la (0,025 mmol) at Room Temperature
Entry Molar ratio pH of Org, HZO/Org, solv, Time  Yield of Recovery
ép/;g buffer solv,? v/v, total 10 ml (day) éﬁ (%)b of la (%)b

1 5 7 D 9 : 1 1 2L 75
b, 45 55

5 49 L7

2 10 7 D 9 :1 1 70 16
2 91 -

3 96 -

3 20 7 D 9 : 1 1 85 13
2 97 -

3 98 -

L 10 7 D 32 :1 1 63% 23
3 85 9

5 93 -

5 10 7 D 19 1 1 72 17
3 89 8

5 oL -

6 10 6 D 9 1 1 0 100
5 19 81

7 10 8 D 9 :1 1 49 Ll
2 85 -

6 83 -

8 10 7 T 9 :1 1 35 65
2 56 43

5 6l 38

9 10 7 M 9 : 1 1 0 99
2 0 99

6 0] oL

10 10 7 None 1 0 an
> 0 58

5 0 53

a) D = dioxane, T = tetrahydrofuran, M = methanol,
b) Determlned by paper chromatography (solvent system butanol-AcOH~H 2

5:2: 3),

2b in MeOH-H,0 (pH 7) hardly afforded g, Thus, the ratio of 2/@ was determined by
glc to be §2/£; after 2 days and Zé/gz after 4 days, This result is consistent with
the view that nodesulfurization of la took place in the same solvent system, Contrary
to our expectation, however, no 6 was detected by glc when 5 was treated with 2a for
L days under the conditions used for the desulfurization of ;,[d10xane-H20 (pH 8 and
7ﬂ, These results suggest that the reaction of 1 with 2b involves diimide, while

that with 2a proceeds through a different intermediate which has not yet been eluci-
dated,

In order to obtain further evidence for the intermediacy of 4, la and 5 were
allowed to react with N2 4-H202 in the presence of catalytic amount of CuSOL+ 3 3a
and g being formed in 89% and 70% yields, respectlvely (Table 2, entry 2), De-
sulfurization of &i and reduction of > were also took place when the substrates were
treated with NZHq in the absence of EZOZ under an atmosphere of air, while virtually

no reaction occurred under nitrogen atmosphere (Table 2, entry 3 and L),
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HN)jTR Ph-SOH
HSJ\N “HS 5
1 + HN=NH—— |HO7 o S 4
4 ph/\/\OH
HO OH 6

Table 2, Reduction of ;é and Q/at Room Temperature

Reaction and yield og

Entry Method (reagent)? Time (day) product, 3a or 6 (%)
la— % 5 ——

1 A (2B) 1 70 -
2 91 21
3 96 40
L 96 L9
6 67
2 B (N,H, ~H,0,) 1 78 Ll
27y 2r2 > 50
3 87 GIN
5 66
6 89 70
3 C (N2HL+ under 1 10 2
; 2 22 I
air) 2 L1 P
L 60 8
6 75 12
A D (N,H, uader 3 <7 1
2k 5 c 3
N,)
5 E (H,0,) 1 45
272 3 58
5 oL

a) Compound lg (0,025 mmol) or 3 (0,25 mmol) was dissolved in 10 ml
of H,0 (buffered at pH 7)-dioxane (9 : 1, v/v) followed by addition
of reagent indicated, Method A; Ten molar amounts of %p were added,
Method B; To a solution of la were added 1% Cusoq6H20 (2 ul), 80%
NZHAHZO (16 wl), and 30% H202(5 #l), In the reaction of 3, 1%
CuSOQ6H20 (2 ul), 80% N2H4H20 (150 pl), and 30% H50, (50 ul) were
used, Method C; The reactions were carried out under the similar
conditions to the method B except for omitting Cusoq6H20 and HZOZ'
Method D; The reactions were carried out as method C under N,,
Method E; Five pl of 30% H,0, was used,

b) The yields of ég and é,were determined by paper chromatography and
glc, respectively,

c) A 94% of la was recovered,

It is noteworthy that, on treatment with 30% H202, }g afforded éﬁ in 64% yield
(Table 2, entry 5),5) In this case, the reaction would proceed through sulfur oxy-
acids, which converted into 3a by the elimination of hydrogen sulfate and/or ~-sulfite,
Under a separate experiment, Ba(OH)2 solution was added to the resulting reaction
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mixture to precipitate Basou, which was confirmed by X-ray analysis,

Similarly to the case of 2a, adenosine, guanosine, cytidine, uridine, and di-
hydrouridine were not affected by %R under the conditions described above, However,
2',3'-0-isopropylidene~4~thiouridine (zg reacted with ﬁk to give uridine-4-hydrazone
(Q) in 94% isolated yield, Compound g would be formed by the reaction of Z with
hydrazine arised from disproportionation of‘g,6)

2 HN=NH —— NH,NH; + Ny
5 ijz
o)
Ho‘kj ) NHZNH?__HO—nw
0,0
A s
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