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Development of a novel modification method for the furoxan ring to enable
diverse transformations of universal functional groups

Matsubara, Ryosuke
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In organic synthesis, a method to convert readily available functional
groups into other functional groups under mild conditions is an important technique for molecular
modification in fields such as pharmaceuticals. This time, by utilizing the furoxan skeleton, we
were able to develop a short-step transformation method for universal functional groups. Furoxans
are typically considered minor molecules, rarely seen in fields such as pharmaceuticals,
agrochemicals, and materials. This achievement brings out the potential usefulness of these
molecules, and it is expected that furoxans will receive more attention from researchers in the
future, accelerating research and development.
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aCondition: 1 or 2 (1.0 equiv), R—H (2—41 equiv (in most cases 3-5 equiv)), K2S20s (1-5
equiv), CH3CN/H:20, 60-100 °C. b On a gram scale.
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C—H functionalization via furoxan“build-and-scrap” methodology. Method (mtd): (a)
Pd/C (2-5 mol%), Hz2 (1 atm), MeOH, 23 °C; LiAlH4 (5 equiv), THF, 0 °C; (b) Pd/C (2 mol%),
H2 (1 atm), MeOH, 23 °C; (c) LiAlIH4 (5 equiv), THF, 23 °C; (d) BusSnH (2 equiv), benzene,
40 °C; (e) BusSnH (5 equiv), benzene, 40 °C; (f) phenylacetylene (3 equiv), DMF, 130 °C.

_ 0.+.0
0.0, BF3K N°N
N)\ /<N + R©/ ¢ K220 W/
= - = X
PhO,S" X CH3CN/H,0 =X
80°C,4h
1 2 3
_ - - 0.+.0,
0.+.0. O.+.0, O\K‘/O\ N N
NN NON w \
©/L<Oa OEt OEt OFt
MeO
3aa, 38%(36%)° 3ab, 30% 3ac, 30% 3ad, 41%
¥ r ¥ 0.+.0
0.+.0, 0.+.0, <O N
NN NN NOON i
\ /) \N/
Q)\< OFEt ©)%< OEt ©)%< OEt OEt
PH Br Br o
3ae, 34% 3af, 26% 3ag, 21% 3ah, 18%
_O\*‘,O - _0 + 0 _
N 0.+ .0, NS 0.+ .0,
W NN i N° N
\ \
OEt oRt OFEt Woa
0 oY
NO, NC
3ai, 10% 3aj, 1% 3ak, 0% 3al, 0%
_ 0.+.0.
N
040 N
\/
OEt
= OEt f
SN~ N
H
3am, <5% 3an, 0%
0.+.0 0.+.0, 0,50,
N NN N
\ \ \
©)\< OPh d\< OMe d~< SEt
3ba, 31% 3ca, 31% 3da, 30%

Reaction conditions: 1 (1.0 equiv), 2 (3.0 equiv), K2$,0s (3.0 equiv), CH3sCN/H20 (1/1), and 80 °C.
Isolated yield. ® One gram of 1 was used.
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Computed potential energy surfaces and relative Gibbs free energies of the methyl (a)
and phenyl radicals (b) addition reactions to 3-sulfonylfuroxan at the (U)B3LYP/6-31G(d)
level. All energies are indicated in kcal mol-t and interatomic distances are shown in
angstroms.
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