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Efficient Regioselective 1,4-Substitution of

[60]Fullerenes

1) RMe,SiCH,MgCI, THF (3 equiv)

DMF (30 equiv), DCE
25 °C, 15 min
2) aq NH,CI

1) MeMgBr, THF (3 equiv)
DMF (30 equiv), DCE
25°C, 15 min

2) ag NH,CI

1) MeOCgH4MgBr, THF (3 equiv)
DMSO (30 equiv), DCE
25 °C, 15 min

2) ag NH,ClI

R2X (20 equiv)
PhCN

25-110°C
15minto 8 h

KOtBu

R3Me,SiCHal

or
R®Me;SiCH,CI
(20 equiv)
KI (20 equiv)

L =

PhCN
110°C,8h

Me, 93%
Oi-Pr, 89%
Hex, 83%
octyl, 85%
dodecyl, 91%
Ph, 86%

7 46%

8 53%

12 R', R2 = Me, CH,Ph, 89%

13 R', R2 = Me, Me, 84%

14 R, R? = Me, Hex, 75%

15 R', R2 = Ph, (CH,CH,0),Et, 73%

16 R', R2 = Hex, (CH,CH,0),Et, 86%
17 R, R? = Me, (CH,CH20);Et, 82%

18 R', R? = Hex, (CH,CH,0)4Et, 88%
19 R', R? = Me, (CHy)o(CF2)sCFa, 55%
20 R', R? = octyl, (CH2)2(CF2)sCFa, 61%
21 R', R2 = octyl, (CHy)3(CF»)gCF3, 58%
22 R', R? = Me, Me, 93%

23 R, R® = Hex, Hex, 76%

24 R', R? = dodecyl, dodecyl, 69%

25 R', R% = Ph, Ph, 76%

26 R', R? = Me, Hex, 60%

27 R', R? = Me, dodecyl, 75%

28 R', R® = Me, Ph, 69%

29 R', R? = Hex, dodecyl, 70%

30 R', R? = Ph, Bu, 84%

31R', R% = Ph, Hex, 76%

Significance: The authors report a two-step re-
gioselective synthesis of 1,4-di(organo)[60]fulle-
renes. In the first step, DMF-assisted monoaddi-
tion of silylmethyl Grignard reagent to [60]fulle-
renes produces (organo)(hydro)[60]fullerenes.
Deprotonation and alkylation in the second step
generates di(organo)[60]fullerenes with various
functional groups, whose crystal structures,
electrochemical and thermal properties have been
studied.
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Comment: The synthetic difficulties of 1,4-substi-
tuted 58n-electron [60]fullerenes make them less
explored than their 1,2-substituted counterparts
such as PCBM. This efficient approach with high
regioselectivity, simple starting materials and easy
procedures may lead to new opportunities to the
research on fullerene based n-type materials.
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