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1 XEHS

1.1 {E5EHA

Varian Mercury VX300 #J5§; Bruker AV400 EUAZHE LR i 1Y ; Perkin-Elmer-2400C IS0 E 537113 ;
Ion-Spec QFT-MALDI MS E4r iR {Y; BLA PTC-348WI #5578 3 B Y Shimadzu UV-3600 7 %% 4h-1] I,
TG, RAAZE ALK A 515 10 15 mm) ; Philips Tecnai G2 20S-TWIN 3 §f &+ 55458
(TEM) , #:AEHE 200 kV, HEJHEHRM (230 H) £, TP RGN,

A RAFTRE B WA E KT R i 4, KRG ERMEMA; VN,V -ZFEHF B (DMF) . ¥4
Préli DMF 7€ CaH, 772 T, FERRBSBRPTHH2 d, RGEMRT 50 CRETRERS; 6-HE-
6-BR-EHELB-INESE OR[23 ] H R A K.
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Wk 5 89 2013-03-26.
BLUH . BHEBRBEES (HHES : 20932004, 91227107) ¥ ).
BAANEN: X F, B, B4, #8, $L4ESW, TENBBLFAEHSR. E-mail: yuliu@ nankai. edu. cn



No.7 F EE . AC HBRNRARLARBTREEKRANMAL 1641

Scheme 1 Synthetic routes of compound 5

a. Acetone, propargyl bromide; b. pyrrole, propionic acid; c. Zn(OAc),; d. 6-deoxy-6-azido-permethyl-8-CD.

[1,2]-ZHEF-3-MR-A LB E R : SHICHR[24] 58, 72 100 mL @ [ER G 4 BiF 8.
(3.09 g, 15 mmol) ¥ F 30 mL JC/K ZBE, A 4-— B ke (DMAP) (0.36 g, 15 mL) M1 2-R B8
(1.56 g, 19 mmol) , ¥REWAHE -10 ~ -5 C, BIMA N, N-"3FR 2 EiK T (DCC) (3.39 ¢,
16.5 mmol) 2 1.5 h, REAES CTFRM 1.5 h, BRIEFZERIEMN 4 h, JEABERK, InTK B
(50 mLx3) WBEI, /K (50 mLx2) Pk, Jok MgSO, THRIGIEET. AR GIEN 5, FAA
W/ ZBRZB (AR 8: 1) ek, BREAMR,2]-ZHKIF-3-NR-FLEME, T 70%.
'"H NMR(CDCl,, 400 MHz), &: 4.34(t, 2H), 3.69(t, 2H), 3.56(m, 1H), 3.15(m, 1H), 3.09(m,
1H), 2.46(m, 1H), 2.38(t, 2H), 1.91(m, 2H), 1.69(m, 4H), 1.48(m, 2H).

[1,2]-ZHF-3-NR-BRLEBEMN S M : 78100 mL B R ORPIMALL2]-ZHIEFR-3- I RE-
S ZHAE(1.7 g, 6.4 mmol) , NaN,(0. 62 g, 9.5 mmol) #1 10 mL F4##) DMF, ZEESHEP FT50 TR
B2 d, KIERN, WHEER, REET. HEEEHTIOKCIE(10 mL) FiK(10 mL), KT
BEREE(10 mLx3) , AFHAVE, ATk MgSO, T4, IERZTHEHamik™Y. 'H NMR(CDCL,
400 MHz), §: 4.21(t, 2H), 3.59(m, 1H), 3.48(t, 2H), 3.12(m, 1H), 3.09(m, 1H), 2.44(m,
1H),2.36(t, 2H), 1.89(m, 2H), 1.70(m, 4H), 1.47(m, 2H).

B A AR % 5,10,15,20-T0 (4 PIEEIER) -Zn (1) -TM 3 (104 mg, 0. 12 mmol) % T
20 mL PUE sk ( THF) 5, %% 6-li%-6-8 & -2 F & 1L-8-FFR1E (500 mg, 0. 34 mmol ) 75 F 20 mL THF
B, S TIRE, B CuSO, - 5H,0(29 mg) FIHTIRMEREH (23 mg) M T/K(5S mL) H/EMAZ L
REWS, BEBEBNBES AT IRE, REEILSENEREER, MAZE 50 CHRH 48 h. KR
BYNEEEAET, BIAEBR, RREAEY, WBERET, =Ml e R et s, &
RS/ B (AR S0:1 ~30: 1) gk, BELE™R, PEH 40%. 'H NMR(CDC,,
400 MHz), é: 8.97(bs, 8H), 8.15(d, 8H), 7.95(s, 4H), 7.38(d, 8H), 5.47(s, 6H), 5.33 (s,
2H), 5.23 ~5.06(m, 21H), 4.81(m, 3H), 4.22 ~3.13(m, 303H), 2.73(s, 1H); LE T (%,
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CooHy N300 Zn - 18H,0 $HEH) : C 52.15(52.46), H7.1(7.26), N 3.34(3.49); MALDI-MS,
m/z; 5216(M").

A S A : #LEY 4 (100 mg, 0.019 mmol) ¥ FT4RM CH,CL(20 mL)H, fIA[1,2]-
ZHRA3- BB A L3R (60 mg, 0.23 mmol), FHMMA Cu(CH,CN)PF;(10 mg, 0.02 mmol ) Fi
2,6- " HIEERE (L uL, 0.01 mmol) , BH T HIBRN 24 h. KR EWIEHZET, BEMARIIER,
TEBREREY , EREERET, IR AL S, FHEN/ PR 20 1) Mk,
BrgaEpEg, =% 80 %. 'H NMR(CDCL,, 400 MHz), §: 8.94(d, 8H), 8.13(d, 6H), 8.11(d,
2H), 7.95(s, 3H), 7.80(s, 1H), 7.38(d, 6H), 7.33(d, 2H), 5.47(s, 6H) , 5.34(s, 2H), 5.23 ~
5.06(m, 21H), 4.81(m, 3H), 4.67(t, 2H), 4.53(t, 2H), 4.22 ~3.00(m, 305H), 2.34(m, 1H);
2.22(t, 2H); 1.89 ~1.41(m, 8H) ; IR(KBr), #/cm™; 2930, 2820, 2592, 2098, 1734, 1603, 1502,
1467, 1351, 1291, 1159, 1103, 1033, 962, 851, 801, 690, 554; it & 4 #7 (%,
CosoHigoNi6 01065, Zn « 7TH,0 H-E(8) : € 53.55(53.68), H6.65(7.10), N 4.12(4.12); MALDI-MS,
m/z; 5513([ M+Na]*).

BHUKRBF 6 % 7 100 mL FRLH T, ¥ HAuCL, - 4H,0(7 mg) i T DMF(10 mL) ¥, ¢
A7 5(10 mg) IS (11. 4 mg) % F DMF(10 mL) b, EEIE-SPIFIER, ¥R T ELHAER
7 24 h, fhUE, A 200 mL DMF %%, BRISKRMALEY S, H™ M A 200 mL ZB2/ K (KB 1:9)
WY, P, B35, IR(KBr), #/em™: 2930, 2820, 2592, 2098, 1734, 1603, 1502, 1467, 1351,
1291, 1159, 1103, 1033, 962, 851, 801, 690, 554; JTEAH (% ): C20.10, H5.17, N 2.11; ICP
(%) : Au 58. 88.

BT BRI MEHKRRLT 6 KIKBBFMALER Co, BHRM 1 h, FTIRELRR A
Ceo, UBWRIHATEIMEHEFN TEM RAE.

2 HREH®

2.1 GRIRRIE

&Y 4 7S 3@ Click” (b Ir BB R BB, Ay 1 M ERNRY HRASHIMLEY
2; HESHERARM/ERAMLEY 3; KREEFIFMBRHFA CuSO, KWEKLT, 5 6-BHE6-BR-£F
FAL-B- IS T I IR SR B A X IR B RN T 2 45 BE, 511,2]-2BI3R-3-%
RR-BRLERTE Ca(CH,CN) PF, LT RN EEY 5. EREHTHIMLR M T, HEHEA
Cu(+1) AL, EAHAMRMASE —RERE, SERERABR™Y. FAey i g
IR AR RAL.
2.2 &M TS MROWE

R A NMR 3447 T &4 4 ZEA LB BAUKB P ROS. LAY 4 %R SR B R st
PREVEPHIRE-IbAT AL R L. e AT UK PR B R s Mgtk {7 CDCL, 7 57 D,0
MERGER S 2AR, WX ERE 1 Frn (AT THIHFER, hitp://www. cjeu. edu. cn). 7
CDCL 1, fea# 4 19 4 DNERSII£(6=8.97, 8.15, 7.95 F1 7. 38 ) /- B0 /& TEMe3F | 4B%E =
PRIRAE) R LRI T ARTT, 78 D,0 A, MtEERFIREER A # RF IR BUL A A RIER S, RIEHE
g H5h, 6 -0.5~2 WENEA T —RIFHHETE. D EERRALGYIE2F
R P AL B R

&%) 4 7 D,0 H i) NOESY ¥ (X #1581 2 iR, AASCH FRZHESR, hip//www.
cjeu. edu. cn) 1 BRI O 45K OCH, 57~ 5 Ik L KR IS SRR BLER 40 B0 IR FAETEAE R IE, RUIFFH
R OGRS IE R AR, F & 4 TERER P AR RE L HNIEREATRAET B
g, B BEACTORIE PAVER 0 B Rk A TS A A R 1, 4R RS T 360°5F
BRI L. BIBEERLEITERL, S 2 PIERIMIE B TR BN L,
T 573 — A SR B T B T2 R B G K e B R AL T B RS A58 SRS S5 R —3L
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Network Gold Nanoparticle Aggregates Mediated by C,,

LI Liangl’2 , ZHANG Heng-Yil , ZHAO Jin', LIU Yu'*
(1. State Key Laboratory of Elemento-organic Chemistry, Department of Chemistry,
Nankai University, Tianjin 300071, China;
2. School of Chemical and Environmental Engineering, Shanghai Institute of Technology, Shanghai 201418, China)

Abstract Metal nanoassemblies have attracted considerable attention in the fields of nanotechnology and bio-
technology, due to their unique chemical/optical, electronic and magnetic properties. The “Click chemistry”
reaction of permethyl-8-cyclodextrin with porphyrin units led to the formation of a new asymmetric cyclodextrin-
modified porphyrin derivative, which was characterized by 'H NMR spectroscopy and electrospray ionization
mass spectrometry ( ESI-MS). After reaction of the derivative with chlorcauric acid, the water-soluble gold
nanoparticles( AuNPs) were obtained. The average particle size of AuNPs determined via transmission electron
microscopy (TEM) was (5.0+0. 8) nm. Then upon interaction with Cg,, the network aggregates were formed,
and their structures were confirmed by UV-Vis absorption spectroscopy and TEM. The results showed that the
fullerenes acted as a sort of “molecular glue” , leading to the formation of soluble network aggregates, which
may provide a new potential application in bioactive nanoscale materials.
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