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Scheme 1 Synthesis route to B-cyclodextrin modified dendrimer
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Ab, HTHT AT o] 4b 38 B-FRRIAS (19 1L A T
HERAF) AT 2R K ES & 3 e, 1E
100 ~110°C (1.3 kPa) T4 8 h; i i I 335 W 1)
KR ZIRFEIB K.

1.2 SLIeitiE

1.2.1 PAMAMB-CD (4  HL4G PAMAM
(ZHSCER (16 1 kA 8) 0.25 g (1.76 x
105 mol) ¥ F DMF /1, M A 1.7 g (1.37 x
10 7% mol) B-CD-6-1( S MESCHK[ 17 ] 5 LA ) ,
FUARY AR 75 °C SR — R ). RN 45 o
PR A BITAST  BT 1 RGBT
1 45724 PAMAM ( G4 ) -B-CD. LI [R] |2 b7 i) [i]
W ARG S (LR D). BTk
PAMAM ( G2 )8-CD.'H-NMR ( D,0, PAMAM
(G2,G4)8-CD, §): 4.97 (HI, B-CD), 3.95 ~
3.62 (H3, H5, H6, B-CD), 3.62 ~3.38 (H2,
H4, B-CD), 3.38 ~3.09 (—CH,—, PAMAM) ,
2.99 ~2.60 (—CH,—, PAMAM), 2.60 ~2.48
(—CH,—, PAMAM ), 2.48 ~2.20 (—CH,—,
PAMAM) ;IR (KBr JE }, PAMAM (G2, G4)-B-
CD, em™), 3342, 2935, 1651, 1554, 1437,
1035.

Table 1 The data of reaction time and 8-CD/PAMAM average molar

ratios

B-CD/ PAMAM Yields

Reaction time

Sample
(h) (G2, G4)*(mol/mol) (%)
PAMAM(G2) 3-CD 20 6.2:1 20.5
PAMAM( G4)-8-CD- 15 11.9:1 17.8
PAMAM( G4) 8-CD- I 20 19.7:1 17.1
PAMAM ( G4) 8-CD-1I 25 26.4:1 16.3

“The average molar ratios of 8-CD and PAMAM were calculated from
"H-NMR spectra of the PAMAM (G2, G4)-B-CD.

WEMAEAER ¥ LFLE T pH =7.4 18k
M A 2% o 5 R PP TR B IR EA 5. 02 % 10 7° mol/L
AUV, =i T I Koot JoR sk 310
nm, &SP N 400 ~ 550 nm. B EE T8 3 5 N
10 F1'5 nm. [m] LEL %8 b 53 5000 A [a) e B2
(0.04 ~1.5 x 10 *mol/L) [ B-CD FI4% 2 1k
3 IYBEIRER S v W (pH = 7. 4) | TRl RE 25
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Fig. 1 Molecular structure of the levofloxacin lactate
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Fig. 2 The effect of dendrimers PAMAM ( G2, G4 ) and PAMAM ( G2, G4)-8-CD on fluorescence spectra of levofloxacin lactate in

phosphate buffer solution (pH =7.4)
Ao/ Aoy =310 nm/455 nm; ¢pp =5.02 x 10 7° mol/L; ¢
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Fig. 3 Profiles of AF/Fy-¢gepgrime: for (a) natural 8-CD and various dendrimers; (b) dendrimers modified and non-modified by B-CD; (¢)

PAMAM (G4) dendrimers with different amounts 8-CD
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Table 2 Total energy E and interaction energy AE, AE' for 8-

cyclodextrin/levofloxacin lactate complex

Species K (a.u.) ZPE AZPE AE AE'
LFL  -0.26268173 959.7844 — — —
B-CD  -2.28646782 3128. 1087 — — —

1 —-2.58192229 4069. 8316 18. 1 -86.0 -67.9

2 —-2.58964664 4070. 5238 17.4  -106.0 -88.6

3 —-2.58736943 4077. 8227 10.1  -100.3 -90.2

4 —-2.59544624 4078.7578 9.1 -121.5 -112.4

5 —2.58833280 4070.7139 17.2 -102.8 -85.6
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MR 7 SR U B AR R W AZ G iR (181 5) , i SE
58 PAMAM-B-CD &5 LFL {138 & & % (PAMAM-CD
+ LFL) 1Y 4% w3t Pk &0 3%, W R & o 7
(PAMAM-CD) H 8 /4544 258 PAMAM FIERR)
K 45 A8 BRI T 1 Ak 2 A B 1 AR A A Bl T D
PAMAM 25 ¥4 5.5 J57 - LA K PR MRS Jis P9 o 7 H3
FHS B 120 8 S AR A AR AL, T AORRG i A1
T H2 Fl HA (b2 B 5 kA T 3 KRR Y
NiFE(AS = 0.19), ph o3 B 7L R Zc S0 VD B
TIHA A B PAMAM 254955 B, W25 1 AH L
VB R A T ity A 5 41 TR ) MRS 2 1]
TR E 6 Jin 8 o FBC A4, 53 eIk R
H FLRR 22 AU T B4 T HS (H8 T k2
B kA TR A2k HS T2 R k1 2
TR A2 #4057 (A8 = 0.12) ,H8
W57 F JFF5 AR 52 3608 A Uk ) 5%, HoAk
2RSS (AS = 0.18), f kAl I, LFL
ST R L B 5 T Akt U Y i A
DL LFL 5 50808 43 8] 1 S0 2 8 0%
Be A W) 29K 50 1.
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Fig. 4 The optimized structures of B-cyclodextrin/levofloxacin lactate complex
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Fig. 5 'H-NMR spectra of LFL, PAMAM-CD and PAMAM-CD + LFL in D,0
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Fig. 6 Possible interaction mechanism between PAMAM-CD
and LFL in H,0
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SYNTHESIS OF POLYAMIDOAMINE DENDRIMERS MODIFIED BY
CYCLODEXTRIN AND THEIR MOLECULAR INCLUSION
INTERACTION WITH LEVOFLOXACIN LACTATE

HUANG Yi', ZHENG Minyan', WANG Shan', HUANG Fanggian',
TIAN Wei’, FAN Xiaodong®, KANG Qiong'
(" School of Chemistry and Chemical Engineering, Xianyang Normal University, Xianyang 712000)
(? Department of Applied Chemistry, School of Science, Northwestern Polytechnical University, Xi’an  710072)

Abstract The polyamidoamine ( PAMAM ) dendrimers having different generations ( G2 and G4 ) modified by
B-cyclodextrin (B-CD) , PAMAM ( G2, G4 )-B-CD, were synthesized using substitution reaction from mono-6-
iodine-B-cyclodextrin and PAMAM dendrimers, and the molecular structures were characterized by 'H-NMR
and IR. The molecular interaction between various dendrimers and levofloxacin lactate ( LFL) was determined
by fluorimetry in buffer solution (pH =7.4)at 25°C. It was found that the PAMAM( G2,G4 ) -8-CD possesses
higher sensitizing ability than that of the corresponding parent dendrimers and natural 8-CD, and it increases
concomitantly with the increases of generation and content of 8-CD, suggesting that the PAMAM ( G2,G4 ) 8-
CD possesses strong inclusion ability with LFL. The possible interaction mechanism between PAMAM-CD and
LFL was proposed by 'H-NMR analysis and theoretical calculation. The results showed that the LFL molecule
was placed in the amino end of dendrimer molecule and between the sides of cyclodextrin cavities to form
supramolecular complexes. Furthermore , the results indicate that the main driving force of the system could be
attributed to the electrostatic interaction as well as hydrogen bonding between the LFL. and PAMAM-CD , and
fully reflects the synergistic effect of intermolecular forces.

Keywords  Polyamidoamine ( PAMAM ) dendrimer, B-Cyclodextrin, Levofloxacin lactate, Molecular

inclusion interaction





