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Synthesis and Reactivity of an Open-Cage Fullerene Ceo Derivative Having Two Openings
(Institute for Chemical Research, Kyoto University) OShumpei Sadai, Yoshifumi Hashikawa,
Takashi Hirose, Yasujiro Murata

Fullerene Ceo derivatives having two openings are expected to induce unique reactivity and
electronic properties by reflecting their opening patterns. In addition, owing to their elbow-
shaped structures, they are potentially transformed into versatile molecular nanocarbons such
as bent carbon nanotubes. In this study, we performed a ring-enlargement reaction of a double-
holed fullerene by heating its solution with elemental sulfur in the presence of a reductant. As
the results, the two openings were found to show different reactivity despite having the same
substructure and to be enlarged stepwisely.

Keywords : Fullerenes;, Open-Cage Fullerene Derivatives; Nanocarbon, Ring-Enlargement
Reaction; Reactivity

2ODBNEE L DT T — L Co BB 1T, ZORNMREICHESE B b SR
BRI SNB T TR, Phlid 0 fiEs o ) 52— 7Bl — Rk
7% 8 EE SEREERASOLER TN b 7D AR TIE, B R Ceo i8R L
DB OEORIEEZB H NI D721, BRIARII DWW TG L7,

jﬁ'ﬁ:, 12 ;ﬁ\f)% Scheme 1. Synthesis of 2 and 3
AR Ceo 5
WA 1 & SCHRIC

WV Ceo B 2 A TDAE (1.0 equiv)

T v T THERRL %
s 3 ODCB, 180 °C
Z: . E)wﬁﬁj?ﬁ 15 min
HT 12 480
= 1
%g Z v ; :C, 7k (Ar = 6-t-butylpyridin-2-yl) 29% (1.2 equiv of S) 88% (16 equiv of S)
TXA(V AT

7 3 /)= F L (TDAE) fF1E F4 BHOK1 D o-v 7 ma ¥ (ODCB) A% % 180 °C,
15 53BN L7= & Z A (Scheme 1), SO B DDA IZHR IR 23 A S 4L, 13 BB~
EPER SHUTZ 2 3 29% DR TR DAL, —FF, BREED Ss 2 W 2iGa, 2
DOAERMITHERS ST, W5 OB O CRUSBEIT L= 3 28 88%DILERTH LN, Z 0D
ZEMb, 3132 HRRH LB R A SUGIC R VAR L LB X b, HmE
FORER (M06-2X/6-31G(d,p)), 2 1XHIOBE 0¥ TS L THE B L S i IR R
+3.6kcal/mol (AG at298 K) RZZETH D LR S 7. B OK 1 DK HfuE (LUMO)
WCERLIZEZ A, 2 OB OEIEE—OHs#EEEZ HOIC b 5T, 1-DHOkHER
THRFEASNIZF O EIZ, X0 REBREUEREN Oz, ZhiE1 O CxtFtEE K
BLL72bDTHD EB 2B, 2 DO DN RS KEMEEZ © D & 5 kS R %2 ks
LTW5.

1) (a) Qian, W.; Rubin, Y. J. Org. Chem. 2002, 67, 7683-7687. (b) Xiao, Z.; Yao, J.; Yu, Y.; Jia, Z.; Gan, L. Chem.
Commun. 2010, 46, 8365-8367.

2) Yu, X.; Zhang, J.; Choi, W.; Choi, J.-Y.; Kim, J. M.; Gan, L.; Liu, Z. Nano Lett. 2010, 10, 3343-3349.

3) Hashikawa, Y.; Fushino, T.; Murata, Y. J. Am. Chem. Soc. 2020, 142, 20572-20576.

4) Murata, Y.; Murata, M.; Komatsu, K. Chem. - Eur. J. 2003, 9,1600—1609.

© The Chemical Society of Japan -A17-2am-07 -



