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Synthesis of epimino-bridged fullerene-fused tetrahydroazepines via 1,3-dipolar cycloaddition of
[60]fullerene with in situ generated azomethine ylides
Fabao Li*, Zhengdong Yang
School of Chemistry and Chemical Engineering, Hubei University

Nitrogen-containing heterocyclic fullerene derivatives have been widely utilized to improve the photoelectric
properties of perovskite solar cells (PSCs) as interlayer materials. Epimino-bridged fullerene-fused bicyclic
compounds with two nitrogen heterocyclic structures may have promising applications in the field of PSCs.
However, as a new family of fullerene derivatives, epimino-bridged fullerene-fused tetrahydroazepines have never
been obtained so far. Herein, we describe the unprecedented synthesis of a variety of epimino-bridged
fullerene-fused tetrahydroazepines in moderate to good yield via a simple one-step reaction of [60]fullerene (Cgo)
with N-(3-bromopropyl)phthalimide and primary amines in the presence of Pb,(OAc),(OH), and (CH3);COK. The
in situ generation of azomethine ylides (1,3-dipoles) from cheap and easily available raw materials plays a crucial
role in the successful preparation of epimino-bridged fullerene-fused tetrahydroazepines. The current synthetic
protocol exhibits high regioselectivity and broad substrate scope.
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D49 -36
Inverse Electron Demand Diels-Alder Reaction on Fullerenes and Metallofullerenes, and Its Application in
Chemical Separation
Jianyuan Zhang*, Yue Sun
Rutgers University

Fullerenes and metallofullerenes typically function as electron acceptors in chemical reactions, which is the
fundamental reason that dictate regioselectivity and reactivity. Notably, metallofullerenes tend to be more
electron-rich than empty fullerenes, and therefore are tend to be more inert. In this talk, we report an inverse
electron demand Diels-Alder (IEDDA) reaction on fullerenes and metallofullerene MsN@Cg (M=Lu, Sc). In
these IEDDA reactions, fullerenes and metallofullerenes work as electron donors, as opposed to acceptors.
Accordingly, small-molecule reactants with electron-withdrawing groups are more reactive than those bearing
electron-donating groups. C;o reaction showed unusual regioselectivity to yield a major product. MsN@Cg
metallofullerenes showed higher reactivity than empty fullerenes. Notably, the metallofullerene cycloadducts can
fully revert to pristine M3N@Cg via retro-cycloaddition upon thermal treatment, which opens a new path to
efficient and economical scale-up synthesis of metallofullerenes in laboratory and industrial settings.
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D49-38
Machine Learning Potential-Accelerated Discovery and Structural Evolution of Low-Dimensional sp2/sp3
Carbon Nanomaterials
Jingshuang Dang*, Ziyang Qiu, Ruihong He
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Shaanxi Normal University

Zero-dimensional carbon nanoclusters, such as fullerenes and nanodiamonds (NDs), hold great promise in
catalysis, energy storage, and biomedical applications. For fullerenes, chlorination serves as an effective strategy
to stabilize isomers containing adjacent pentagons, converting reactive sp’ sites into sp*-hybridized carbons to
relieve local strain and reorganize electronic structures. However, the vast number of fullerene isomers and the
diversity of possible chlorination sites pose a significant challenge for accurate structural prediction. On the other
hand, unlike fullerenes with well-defined and stable surfaces, NDs exhibit pronounced differences between
surface and core coordination environments. Under thermal or irradiation stimuli, surface atoms of NDs can
undergo substantial reorganization, forming hybrid sp®/sp* core - shell architectures. Gaining atomistic insights
into such reconstruction processes is crucial for tailoring their physicochemical properties, yet this is hindered by
the trade-off between simulation accuracy and the accessible system size or timescale.

To address these challenges, we present the development of a machine learning potential (MLP) tailored
for sp%/sp® carbon-based nanoclusters, including pristine fullerenes, chlorinated fullerenes, and NDs. The MLP
enables accurate and efficient prediction of the stable configurations of fullerene chlorides and facilitates
nanosecond-scale simulations of surface reconstruction in large-scale NDs (10°-10* atoms). These results
demonstrate the power of MLP-based approaches for modeling complex, multiscale structural transformations in
nanocarbon materials.
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D49 -P01
An exohedral-saturation principle for fullerene chlorination
Zuochang Chen?, Han-Rui Tian*, Su-Yuan Xie*!
1. Xiamen University
2. Tsinghua University

Chlorination is a viable way to stabilize metastable fullerenes in situ, which are vital for the long-sought
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formation mechanism. However, the mysterious chlorination mechanism impedes the isolation of elusive
intermediates in soot, because no theoretical methods can predict the final chlorinated products. Here, two
MB9c . derivatives (Cs-"#%°CgoClg and Cs-"2%C,Clyp) are characterized in experiments. Together with the already
reported Co-18%CClg, a theoretical framework named the “exohedral-saturation” principle, is proposed to
understand the chlorination processes of fullerenes. Unlike the structural principles reported previously, the
exohedral-saturation principle, exemplified by captured chlorofullerenes, can effectively predict stable chlorinated
forms for unidentified cages quantitatively through X-indexes, thus rendering it a calculable ab initio principle for
understanding fullerene formation.
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FHRGRIG . RGFRIERY]: 1) FPEDs # ETL (XA 570 FHUIE (LUMO) ReZideSt 0.05-0.17 eV, &3
FEAGHL TV E N2, 2) AL S ) PCBMIFTPP & ETL 454k 2Bt X Bt m, IR B E A 3
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#F PCBM/FTPP #5354 23.62% 1 Y AL #3% (PCE), 1E 500 /N Fr8E TAE G R EF 96.8% 1] 45
M, @ TXIEA (80.7%) . AHF T /> T AL TAE SN, MR Y8 B ASERT A BH BE HE it () AL 456
] R AL T S

D49 -P06
RITEMEE FHRE-(SR)E % o i & MRS R T
PR, 2R, 205>
R R

[ 7 AL HE L 5 Vilsmeier 15051 & AR HUBAURONE, SEBL T 2 AT 3 7 FY 2R 1 [X Jslit 4%
PESIN, #2572 ArFn 3 fr FEdE 2 IR AT AR 1 o FE TZ I BESRAL 1, #E— B PR T #EX & ¥4 C60
A<= ) SCAN@C80 [t ¥t mlRAT A RN R BAKIT S, LL 2/3 AL HI AL 2 FHRg 5
kLB SRR K48 & SN R s b (A, b5 i C60 Bl /R = ¥k ScAN@C80 KAkt
B, I E K — R TEEE RIS - B9 | €RE9E a2 h R,

KRBT EAERGR T TT BRI (L PR EHAF R E 8 CE¥iG Ce60 L& )R = Wik
ScAN@C80) it —Joih A& &t ERE AT . JERDEIERAE . AL A INASE 2P B IR
IR AT, RN, RSO SO aAERAR, SRR Rk
i, NFETIRITEPENNE - E B A AR B R T REAT BT ST AR R AR IR A S 6 S

D49 -P07
10-BAL MRS -(&)R) B i —Iuik i) A B BB T
B, BREMG, BT
RS PN

77 e 10-F M S Vilsmeier BGTIUA AR RIS, SEBLT 2 AAT 3 o HYIEAE ) X dskik
BRI, % T 2 A2 3 A7 B RIS AT AN . ST R B, HE— 2D IFR TR R )
C60 M@ & ¥ikf ScAN@C80 [k #FlE mSCRAT A R M. AR =, LU 2/3 A7 A AL & 2RI
Mg ERL, B S VIR K 46 & S A R VE R IR, BEI S = ¥k C60 Bl )@ = #)di ScAN@C80 &
AFLH I, R A R R E MRS - B | SR E P e R R

AT EERBRIT BV 10-F M ERAF R E WG (84 C60 5&)R = Hih
ScAN@C80) it —Joihk A& T ERE AT LA . JEIDDEIERAE . FAL SIS 2 P B IR
TIuR AR A AR TR RN, FRBRESRBOERE . SO arlEESOR, SRR IR R B
LT 57 EE 10-BUR RS- B A R R DI Re A RS TH 5 0T R SR LB At AN 26 504 .

D49 -P08
Wik&E B E& T B C2/CN B & =& R RIS RRL
g, TR, M bl
H ERFERR R

BB VRIRITLIRE 1701 B M TS5 R A BAL A R BT o AR SR 77K PRAEIC S R TR H 1 25 7
Z[E] 5 A M BT L Th e 7 T 508 N IR I 2RI B WL —, =& BRI (M3Cy)
ABREAY) (MsCND AT EAB R AN T8 PR R AT A R BT A B ) = < Jm 1% & ) (TMCFs), Xyl B
JUfT R R 55 Sy 2 Ta] R SR R AL 17— BRAR AR

Sc3Co@Coo 7 H AR IE 19 =& IR BRAL M A1 & A » (HL— T AR B R A A A2 Sea@Cag P R 1 ScsCs
P e 5 B o Mt A £ A, B G AR T =A< R PR R i B IR LR 5P AT, B
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[(Sca)* (C.)*1@C80> I T4t Bl , PIAZSHIZEAN = & @RI & )% DysCo@Cao M ErsCo@Cao th
B N BOEIREAT T AT A BT RS, A2, H Dy F Er 5 TARE Sc 58k AR 1
AR AL HL T4 T 428 T I P T ANAE Co A b, MR T [(M3)®*(C2)*1@Cs” (M = Dy, Er) (¥ T4,
H="NE @R T R R =R O — PSSR - R RSB R A T itk Rz AR 4L,
DysC, Fl ErsC, B IR R AN A2 R FF T Wi S 24K, Co BUARA AL T = AN BTG i oy, A
TN BT B 7 X ER TMCFs #h, —et & st S mek (Tit). Bl (V™) B R 48 4l

(U™ f54% TMCFs a4 B K, f13E M,TiC,@Cgo (M = Sc, Lu, Dy), VSc,C,@Cgo Fll USc,C,@Cgo-
HEHEIESIES 510 TMCFs |, UM TitIVY &8 5] NS E(Cy)’ FLiR L  XUB 2 (1 (Co) Vit i .
ERATET I SE R, XU IEREN) Co AR ALL T V A1 Sc B i & @ T i N, AFER AR N P . 240N
NP R SR US55, USc,Co@Ceo I Cy FE i I XUEEFH AR 1 B s AH %, IR EL T USc, &8
ST, JE R = B i B o B AR R R, H AT IX LS TMCFs B 7850 1) 2 3 22 T 3R 115,
FEBA 7 SL AR, HANE TMCRs %4 1 2 8] PR Bk 28 1 1 oA iz e B

bR T =& B AR E wash, A N EFRR C iR — C IR, ARIMIKE (CND Bk
W] DL = AN — i R AN TE T T B = & R Ik B ) B17% & #kds (TMCNFs). 2 HETAIE, X
A =] TMCNFs ffJ#kiE, Bl Sc;CN@Cqgs; ScsCN@Cgy F1 USc,CN@Cgp. ScsCN@Cgo I FEL T 45 14 K
[(Sca)* (CN)*1@Ce0” > EUREMLS[(Sca)* (Co)* 1@Cao™ Kl fi, (HILFRAAFAY N JEFRI C J5 50 /& LAXUEAH
AT =48 PN . £ USc,CN@Cgo H', CN FCARATIZR DL A IE R HL = FM 8, U (94 &S 4H
[ A+6 A B E] T +5 4t s TMCNFs 15 TMCFs £ 14 F [ AUkt 2 BH JH: A gt Y 5 F 25 4 2 R 3 24 B
H—EMEKR.

AR 5NN I H R 48 Ce A IE 48 Ti & FRIE T =& B AR A A% & i
CeTi,Co@1n(7)-Co 1 CeTi,CN@In(7)-Ceoo FREHFTHT AL LKA T /A 1.504 A Fi11.517 A fH
C-C Al C-N g, PIFREA2IRRRI =5, 454 XAS i, EPR MAAIEIS THE®R R T
[Ce* (Tip)* (C2)* 1" @Cao”™ A1 [Ce* (Ti)™ (CN)* 1" @Ceo” (1) M ¥ L F 45 # . SQUID ik % ) ik % W
CeTi,CN@I4(7)-Ceo 7E 2 K FIXI AW 0128 BAT B B HF 11, 3EFh T Ce™ B8 T804y TR TovE R IRV AT A1 2%
H, IXMRRER A REAT kI T i C-N BB B hn Y s e ARy » ANk, J@ i a4 & SCERATAR ST
725, 78 T C2 F1 CN Byo i Rl s 1 5 /2 TR 58 MsCo 1 MGCN BRI BRI TR N &R . &5, 48Rt
HHRHT MaCo/M3CN %] BE T HLIE, BILL Co/CN X — /NS 3L e A /5, Il i ferh 5
SEE TSGR AEAR e WA RRE, &ARAH Cy ITIES A KN IY RIS s+

D49 -P09
B i BT R IP LR Ru/RuO: FEHELL A FRSm K AR
I%ﬁ ’ YQI 7j( gi*
RS PN

FRAT 20K (OWS) SRt T fe AL A B0 EZ, (HHANE RN (HER) FIHTE KR
. (OER) i H [l A0 77 B3 45 44 SE AL O AR AR . 2 N R e BRI R RGN B R, FRATMIEE T —
Tl FEL T 22 1 R GE AR R G5 A R R OB 1) R, L PP LA R R ) 0 AT B R E HER T OER i
FETIE Ru 1 RuO, Z B Al 5 HR . A4 i) Ru-RUOL/Ceox MEALFIFERRIEZ4 1 R 52E HER 1 OER
I, 7E 10 mA cm? B Z B R AL B 7 mV Al 194 mV. FETZEAH], H14 TRBHEE - A
e (STH) %N 18.9% [MIethIKs) OWS %& B AILEA R iFFafd i i = a2 # K i CAEMWED
ARG, JEA Joperando JEIEAIEIRTF R, K HUARIE R BB PR AR T 5 B A AR SR o 2 )
VTS PR R ) L AL DL R AR SRR A R IR B BE . AR ARSI A& T Tl K Hafg 45 13
FRAE AT e FL AL TR B T B A2

D49 -P10
Anomalous Magnetic Hysteresis up to 20 K in a Non-Kramers Light-Lanthanide Single-Molecule Magnet
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Xinyi Han, zhanxin Jiang, zigi Hu, yangrong Yao, Aman Ullah, Alejandro Gaita-Arifp, wensheng Yan, yalin Lu,
shangfeng Yang*
University of Science and Technology of China

Light-lanthanides (Ln), despite their widespread uses in commercial permanent magnets, are among the least
explored metal elements as building blocks of single-molecule magnets (SMMs) due to their smaller magnetic
moments as well as weaker spin—orbit couplings than those of the heavy-Ln counterparts, and so far only a
neodymium (Nd) complex has been reported showing a small magnetic hysteresis at 2 K. Here we report a
low-coordination praseodymium (Pr) complex, namely Pr@Cg;N, featuring a non-Kramers trivalent Pr ion
entrapped within an azafullerene cage and behaving as the first Pr-based SMM. Although the weak non-axial
ligand field imposed only by the carbon cage on the integer-spin Pr(lll) elicits nondegenerate spin states,
Pr@Cs;N shows an anomalous magnetic hysteresis up to 20 K using a field sweep rate of 20 Oe/s, which is the
highest temperature among all reported light-Ln SMMs. In addition to the ideally minimized spin-phonon
coupling in the low coordination, the origin of such an unexpected magnetic bistability for the non-Kramers
complex likely lies in nuclear sublevels arising from a large Pr hyperfine coupling, which feature distinct
electronic magnetizations within the highly mixed ground electronic state.

D49 -P11
BB R EFIHICo304 BEMERISBMERRITTT
RS>, JHEBERE, DRia, s
EN NN

Co304 i H 22 HA B AR IR RE, (BRVMAAE TR & REBUZMRSER A, PSSP M. A
T DK IV I o I DRt S /K RGR B & B T Ak = 4 /0-Co(OH)2 ARk, IF22id iR Buse sk
3 T RB IR E $)i/Co304 HEMAEL. A FRALT B RIS 4% & $)i/Co304 HE MBI L FIEAT 11T
TCo TPEREM R WA R A U () B RE - SRt TARIRE DY 110 °CR T JR4R 1K Co304, *f 100 ppm
TR AR N 23 A2 R T Co304 1 5.1 1%, MBI HIOK BA Rl iIESEE, SRRy 1.5 ppm,
[ S I 7 VR ST T S i, G A DU R R B A AR e ol AR ST i — 22 R T Co304 Y
AEERESR AL OB I SN o

D49 -P12
BRTHEMGEB B Z K B TR E RS T RAT 78 s 8 2 S i I XN Sh BE ST HY AIE JR
i‘l %%7 Ygﬂ‘(gﬁ\*
kPR k2

AL AR R [ % (OER/ORR)  TU A Ay A K] FLIth AN 4 = S M it & N — R AE R e A i 17
(ECS) A& MR A i . SR, &% a4 (*OH. *O 1 *OOH) & sl [ A Kid H #4345 4
KHLFHAS T OER/ORR (W) /1% . AMFEME T —FE Ni HJEFAL SR FeNoosa G9K AL ik
f) OER/ORR M IhAgHLMEALT, FLAMRFRIAZTELENIN FeNoosa@NING/Co 1825 T HLJE TEL R FeNoosps [
R R BT 208, FeNoosa@NING/C % OER (10 mA em™ I3t Hif7 A 258 mV) Fl ORR (0.89 V [#]
P AL (Er) ) RIS IO B AL TG 1 . %5 BE V2 BR R (DFTO ISR B, 5546 NiNgH AH EE, NiNg-FeN,
FORACFMHT IR o G B, A AL 7*0 Imkkt, 842 7 OER REFEMIRRI. X TAF 5T N TE
it e B AT EE 5T OER/ORR  HL AL R M T 3 1 F & .

D49 -P13
IR SETALA d R4 pH &4 T E R
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%g*‘ﬁy EE%E’ \{glikgi*
ST R N

o A8 AR RS HL3E T Mk K H IR = 21 pH 353 1 rE A 7R A 3R T, ) F AR K I R B G B 2L
ARSI 18] 5 R ) B i T BB 2 B A B AR S AR B O 5 (fee) 5 S 5 % HE (hep)
m AT B AL (fee/hep-RU/NC ) o A RHE E 1 pH a9 I 00 53 1 B A AL A B O, (HERD Pt
% F) 10 mA em™ LR FES, 78 1 M KOH. 0.5 M H,SO, i 1 M PBS H T 7 Fi A7 43 1 4 16.8. 23.8 Fl1 22.3
mV. BIE7E Tk 2 7% 500 5 1000 mA cm™® T, Bl B B A 7 189.8/284 mV, R Fith
X 75 202/287 mV. 246 531G TR B, feo/hep-Ru/NC H BRI I 55 8022 7 51 % 1 fee-Ru [ hep-Ru HL LR,
AR T RuIETESL S d AL, RIS T IR R R R, AT EET HER PERE . AT FE A 88
R v AR R T e 5 A7 PR AR e T BT R A2

D49 -P14
Embedding a Pd-like ZrO into C60 fullerene: An intriguing strategy to achieve chainmail catalyst for
carbon—halogen bond activation
Zhi-Chao Zhang, Wei-Ming Sun*
The School of Pharmacy, Fujian Medical University

Chainmail catalysts are a new kind of catalytic systems with active cores encapsulated within protective
shells. A new chainmail catalyst (ZrO@Cg,) has been designed and studied by embedding a Pd-like ZrO
superatom into Cgo. Our results suggest that this nanostructure has superior stability and reactivity compared to its
Pd-embedded fullerene counterpart (Pd@Cg,) with analogous electronic configuration. Focusing on
carbon—halogen bond activation, a critical step in C—C or C—N coupling reactions, the catalytic performance of
ZrO@Cgq and Pd@Cg has been systematically compared. It is interesting to find that the designed
ZrO@Cqp exhibits better performance in the activation of C—X bonds than Pd@Csg, indicating that
superatom-embedded fullerenes may serve as promising chainmail catalysts for various reactions.

D49 -P15
HT RS B)a i) S R T A BT R AL Suzuki RN FIERIRHT T
FETAL GKEGE, PMET*
(RN RN S

R FEALF] (Single atom catalysts, SACs) RIHZ5M R . 7R FH 2 5 DA A G i v v, 78
2y E SIS R H a8 2 . R TR KRR R T AR, RTINS T B —
WETCHR AR . % TS0 4E NN 5 BRI 5 Pd AU 4545, 8 R 3RA TR IR Ceo
(N AE AR T, BETE T P ROR B sl T 40 7). (Single superatom catalysts, SSCs) 7, Rl CsgNbN
R TR A R B FRATIITHH A REI, 24 NbN BUX Coo BRI 7SIEHZ I IILA C 51,
CssNDN H1f%E (A) REME RN Suzuki S8 R IFRIEAGTERE, 2T NbN HUR Ceo R FLITH RIS TCIA 2 [H]
LR CIERFRRI R M Bo N TPk R itk B L tERE, BATHLE T M IR, B EARHE
TFHEAL Suzuki SBIFIHMLELGS FE B (A5 I s 2 s AL PR AR I A O E . SET 0k, BRATIE A
W& SEAE B, IR E LS T CseNbN B TERE, JfH CegNDN-Clg 55 CsoPd ITEREM 2. [HIL,
T I I LR 45 2% SRS TS 1K) CsgNDN A B ROy — 2RI REAL R AU MEAL I T Suzuki Je SR AL . AT
T I S5 T DR — PR BRI 9K M B S TG, Do 22 3 R I R 0 oK A A A R R R Bt v

Ao
D49 -P16
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FT 0 LB M VAR O R BRI Y B B IR AT AR M S S AR R 5T
EIL L, OBRELY, R ECd EEE, R
1. W R
2. PEBEE G AL

PR B0 I PR IAT O BE E 75, T i TR (ROS) ZKSFHEIN, 95 88 3 DA S KOAE
WERZER R A, ATRE P ELONUESEIA R, BIOY LB I #EE ST (MIRD . AL MIRL 95 EEA LA
A, A BT MIRI 290 I0T A5 i DAA R A 08 1% - & M Coo HA“H HIFEIFAR” ZFX,
HA MR T A 05 DU AN BER 20 55 2 R A D8 T2RRIREVIEIE 20, il %%
THREVH R A & R ATAEYD, IR MIRD R EERL R W AL AEMDEE, X T RO R T LR A D) 5k

VSR eI L FR A AN A S5 i) 2% B UK R I8 ThREAL Bt I 22 WEAT A (Cur-6Nb) AL JE R 25 I H K &
BIEATHEN (Coo-GSHD, T FH A4 1 11 S7 5 - et o b — 25 AL O — Pl BUAE I 2 W & BT A2 )
(Cur-S-Cep)s ZLAMERE . MEILIREIE . XPS. JuE AT AE, T RMEEF EPR S5, #fiE T
HAH R SERTES SRR, o5t H AV R4 K P Bk AT T 7. B Fi4h R W], Cur-6Nb. Ce-GSH
Al Cur-S-Cep BIRELE/K R 8L, /KA RIAE 554 485.94 nm. 40.53 nm 1 111.65 nm; X -OH JEBRZ I
¥4 Cur-S-Ceo>>Cgo-GSH>Cur-6Nb, #KJZJy 100 pg/mL i) Cur-S-Ceo Xf-OH TR Eiik 87.50%; 4t %t
HUVEC 4ififl, 7£ 10-60 ng/mL #&JE F, Cur-6Nb. Ce-GSH Al Cur-S-Ceo ¥ H AR IF A AAR 2P,  Hoxt
T H O, HlBA M BT 75 % (17 B ROS FIES BS T HE4k, =& EA A RIEMR ROS. FEACYH M A A0 25 A3 |
CaZ' HE LR, Horh Cur-S-Ceo ZEVR A 30 pug/mL B, BE¥E ROS KPR ZE 28 (X LI F .

ASHEFUE R MIRI [R5 BEA L2 AR 22 BT L5 R 70 5, S {4 (A ) SR -0 s ol S A 3T
T AR I KR TR E 0 B R B S REAT AR, R IR BN A A s AT AE MO A R it
AaMEARSE, HNZEF RN, BT MIRI 25T R AL TR R E A4 -

D49 -P17
A S B BhiaHE B RS P K B BaHES 5 B TR R RO AL R
REMS, BB THE? R
1. E BB ER A AR T BT
2. PEBA B A

AL AT 1 2R B 5 32 BIHEA: i AR R RE TR A SCEIEBKIE- oo (IMCop) 51
FIHENNREE (ZnTPP) Z 8] Ah IR O AL AR ELAE S, #1451 Ah 4408 ImCeo - ZnTPP HLHEALT. BEJE, F
YA AR RAEFI ST SR W], MURF ImCeo - ZNTPP BAT KRB ML, T2 Coo-Coo L FEHITE
JSGEE R B B I DR o -m AR ELAE P AN S) 0 H Al 5, IR DA ORI e 2 HL 73 ImCeo-ZNnTPP ) (- 111)
mn A . Bk, S5HALE $EED LA FIAE L, 1mCeo-ZnTPP RILHAL T e =20E M, M sk
80.95 mmol g " h e XTGBT A IR TR AL B SR AL RGUAREE T Bl Sems AT ORBH R IR B0 fE
B, R R ANTCEEM.

D49- P18
B Co0 REAEGFKIGTHE P RN
Djuro Korugal,4, Jing Ti2, Uro$ Koruga3,4, Lidija Matijal, Jingyu Li5,6, Zhuoyang Ti7, Peng Hu8
1NanoLab, Biomedical Engineering, Faculty of Mechanical Engineering, University of Belgrade, Serbia
20BT Holography Lab, Beijing Truelion Technology Co.,Ltd ,Beijing,China
3 Faculty of Physics, University of Vienna, Austria
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4 Quantum Optics Laboratory, NanoWorld Agency, Belgrade, Serbia
5 Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China
6Spallation Neutron Source Science Center, Dongguan 523803, China
7Key laboratory of Materials Physics, Institute of Solid State Physics, HFIPS, Chinese Academy of Sciences,
Hefei 230031,
China
8Digital Evolution(Beijing) Technology Co.,Ltd, Beijing China

PAT T — B ARREEAEE (semi3D) KB AV G AIRBEA KL, JLah#y i Z R AR5 0 & #h)d C60
M BAS G, TR TR, ZMR T sSLBDsT 5Hr M3l & (0D-2D #hEERD. &%
B DB AT A B AN, BTG b s B S C HOAR XS B, s 3OS O+l TR
WAL, FFHI IS LA 5- 3R o (RN, EAE AT WO B A s AL oS- S8 T ABoTL, fEIE A (NIR)D
DRI LLHI 95 o 8 B0 UE e B 9 IR PE (TR s B Ae . SRl ARG . IRERAETESE), JFAE
B KRN AP 2 O BT BE CUnR i Fe B SRl FREE . ZEE. PIURPGREEAE . Fmss), AL
ERTAD T (MIREA. WE. MiFR. BREERS. JHEl, #t Pk SRR Aa )i e it
.

D49- P19
E#E C60 ATAEY) K HAAY R 0 ) A
Djuro Korugal,4, Jing Ti2, Uros Koruga3,4, Lidija Matijal , Ivana Stankovi¢l , Jingyu Li5,6, Zhuoyang Ti7
1NanoLab, Biomedical Engineering, Faculty of Mechanical Engineering, University of Belgrade, Serbia
20BT Holography Lab, Beijing Truelion Technology Co.,Ltd ,Beijing,China
3 Faculty of Physics, University of Vienna, Austria
4 Quantum Optics Laboratory, NanoWorld Agency, Belgrade, Serbia
5 Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China
6Spallation Neutron Source Science Center, Dongguan 523803, China
7Key laboratory of Materials Physics, Institute of Solid State Physics, HFIPS, Chinese Academy of Sciences,
Hefei 230031, China

IRBRAN KA JTAE = 2 A A A B FH R P2 AR A T s Cansg Pk il D, FRATLLE #hld C60 1 Mt
HY)—EBEE (FD-C60) MUl TL. WA REH, ME g (FD-C60) JiFIEBUKZER, ERe%
IS AR S B A A Y B RN

ik MIERCRIN E B E T RA IS (Re) MRG AN, & #EE (FD-C60) ARISERKE, I
HHEE ZAMTA4) SD-C60 (tHAFRA 3BHFWC) kA HAHFEIM AR . SD-C60 W& FeF+ 1 /KM, [FINFF
Ik T #%. 47E SD-C60 HIJEAl E MM Esuiin i (m) B, STERCEFFKEE, A “IR” R
MG, RIS =144 TD-C60.

2 EWEE (FD-C60) @i A EH 5 AEMa R A EAER, & Z/MT4Y) SD-C60 FIEE =4~
fi7£E4) TD-C60 MiiE i e S B IR 7= A A W BE AL . FRA 148 7~ T SD-C60 5 TD-C60 A L -
XFhGUK oy FHL RSB S RS T4 58 TR . BFFE SN RS T AR B IR IR BE 16T« EM AR
T 7035 2 At i S5 AR ) S FH 545

ZEie: AWFFLEY, T C60 4 Tk yEl A FH A I S B 9K o THLRS, NS ARV R
PR FIR L T AT RE.
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D49 -PO01
Supramolecular Adducts Based on Fullerene Nesting on Macrocyclic Cu-pyrazolate Bowl
Yichun Zhang, Shunze Zhan*
Shantou University

Fullerenes presents strong ability to bind a wide variety of molecules, including organic
molecules,organometallic molecules, and inorganic substances through non-contact interactions, forming novel
supramolecules. In our previous work, we successfully assembled disc-type nano-Saturn complexes under
solvothermal conditions, which are stabilized through the host-guest supramolecular interaction between fullerene
cores and Cu-Imidazolate macrocycles. In this work, supramolecular adducts based on fullerene nesting on
macrocyclic Cu-pyrazolate bowl are confirmed by X-ray diffraction. They are supported by a variety of
intermolecular interactions that are studied by using Hirshfeld surface analysis. This work not only enriches the
supramolecular assembly chemistry of fullerenes, but also provides new ideas for the synthesis of host compounds
of fullerene supramolecular assembly.

D49 -PO02
Boosting CO,-to-Hydrocarbons Conversion via Fullerene-Engineered Cu-Based Catalysts with Stabilized
Active Sites
Sirui Deng*

Shantou University

In recent years, the electrochemical CO, reduction reaction (ECO,RR) has emerged as a promising approach
to address energy crises and environmental issues by efficiently facilitating CO, conversion. Within ECO,RR
systems, Cu-based catalysts exhibit unique capabilities: their moderate CO adsorption energy enables
stabilization of .CO intermediates and grants potential for hydrocarbon generation. Recent studies highlight that
fullerene, serving as an exceptional electron buffer, plays a critical role in stabilizing Cu® active sites during
CO,RR. Building upon this, our group previously synthesized a series of Cu-fullerene complexes with distinctive
architectures. Remarkably, catalysts derived from these precursors via thermal treatment demonstrate significant
potential in CO,RR applications. This work not only enriches the catalytic systems in CO,RR research but also
provides novel insights into the industrial utilization of fullerenes.

D49 -PO03
Trifluoroacetate-Modulated Polynuclear Cuprofullerenes
Haonan Xing*
Shantou University

Since the discovery of fullerene Ceo, its unique electronic affinity, tunable solubility, and multidimensional
assembly potential have established a broad platform for functionalized derivatives. The discovery of Pt-(n *-Cg)
complexes in 1991, owing to their promising applications, has sparked considerable efforts to explore exohedral
metallofullerenes (EXMFs). In our group's previous studies, breakthroughs in dimensionality, nuclearity, and
functionality of ExMFs coordination polymers were achieved through ligand design and symmetry regulation
under solvothermal conditions. Building upon these advances in cuprofullerene complexes, this research employs
the simplest fluorinated acetic acid as an anionic auxiliary ligand to synthesize hexanuclear and octanuclear
cuprofullerene complexes under solvothermal conditions. By introducing fluorinated acetic acid ligands with
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minimal steric hindrance and strong coordinating capability, this work not only enriches the exploration of
fullerene-based complexes but also provides novel strategies for the synthesis of transition metal-fullerene
coordination compounds.

D49 -PO04
Chiral Cuprofullerene Frameworks
Huan Yang, Shunze Zhan*
College of Chemistry and Chemical Engineering, Shantou University, Shantou 515063

Since the emergence of chiral fullerene derivatives in the 1990s, this field has relied on covalent modification
strategies to introduce chiral groups into the Cgo skeleton. However, this method often faces challenges such as
cumbersome synthesis steps and low yield. This work breaks through this traditional paradigm by innovatively
using solvothermal method. The first three-dimensional chiral cuprofullerene frameworks based on non-covalent
interactions was successfully constructed using chiral carboxylic acid ligands and high-nuclear cuprofullerene
units. Single crystal X-ray diffraction analysis (space group 12,3, Flack parameter: -0.00 (19)) confirmed the
chiral material. It is worth noting that this material exhibits a unique phenomenon of "structural chirality but
optical silencing™: although crystallographic data clearly confirms its chiral structure, solid-state circular
dichroism spectra do not show any characteristic signals. This work not only provides a new strategy for the
preparation of chiral fullerene frameworks but also provides important insights into the chiral transfer mechanism
at the nanoscale.
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