3 HSH

£EHBRLESZR Vol.31 No.5

20164 10 H Journal of Tianjin University of Science & Technology Oct. 2016

DOI:10.13364/j.issn.1672-6510.20150144

JG, il o F A 55 AH AR A (Can s KAE T L SR
Ht van der Waals VEI4E) #5020 711, dETTi%
THH-E RCEA A S R 45 R I REME I 4 1

-l E- - SN IMWRBHE AR BAHETH

\_\_

FAE, FRE, 4%, gRA, R&F, I &, #
(REBHE AL TS5 R2ERE, K 300457)

14

W B ATRIERNEMST, A AL ke F R B R AR T 6 A2 FAR-L-RMAY. ilid
X HEATHOM BREHERRE SIS T ERATT R RGN R T, AW T AR LIRS 7 56 k-3
KAEAERAARK T3k B-3T-BABBAE R L E a WA HEs), B KRR LM, L P A vikidid Cl—Cl Atk
AAS4EER MR T HAKRE, MER DB HRAZ G ST R T FRE RESWLEREVLIIMHE LT/ L
AR 698,55 5 S AL A R R W 3 AR

KR BRI Gul; B4R MRS, #aT

fESES: 0624 MHEPREE: A XERE: 1672-6510(2016) 05-0042-05

Self-assembly Behavior and Synthesis of
Per (6-chlorin-6-deoxy) -f-cyclodextrin

YAN Dongging, WANG Congcong, WANG Dongxue, GAO Junjie, ZHAO Xintao,
SUN Rui, FAN Zhi

(College of Chemical Engineering and Materials Science, Tianjin University of Science & Technology,
Tianjin 300457, China)

Abstract: In order to obtain the molecule with a needed structure, the modified Fcyclodextrin, per (6-chlorin-6-deoxy) - &
cyclodextrin, was synthesized through the reaction of f-cyclodextrin, benzenesulfonyl chloride and imidazole in N, N-
dimethylformamide (DMF) . Its molecular structure was measured by X-ray crystallography, 'H NMR spectroscopy, and
thermogravimetric analysis (TGA) . The crystal structure shows that the molecules of the compound are aligned on the g-axis
to form a linear superstructure through head-to-head interactions at the primary side and tail-to-tail interactions at the secon-
dary side. At the primary side, the chlorine atoms, through Cl—Cl interaction and that of hydrogen bonds, form hydropho-
bic layers, and at the secondary, the hydroxyl groups interact through hydrogen bonds to form hydrophilic lay-
ers. Thermogravimetric analysis shows that the different thermodynamic character results from the weakening of the interac-
tion between the adjacent S-cyclodextrins.
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Fig. 1 Synthetic route of compound 1
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Fig. 2 Molecular structure of compound 1 (top side)
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dcry—wr4--crr = 0.323 nm, @crg—pr4--c1r = 108°.
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Tab.1 Geometrical data of 5-CD

HIEMEAIT dosw-ose-n/nm  O4 ZIRIEIA/ () £C4(n)-04(m)-Cl(n+ 1)/(0)  Hlllif/ () BikHa/ ()  O4 JFFhEF 1 A I /nm
Gl 0.434 3 124.9 117.7 123.2 11.6 0.000 4
G2 0.433 1 130.3 118.1 115.0 9.7 -0.004 3
G3 0.446 6 130.6 1185 117.3 12.1 0.002 6
G4 0.436 7 135.2 1185 126.7 7.7 0.0012
G5 0.4322 128.5 117.5 116.8 7.5 -0.0010
G6 0.4422 130.0 117.0 112.4 11.6 -0.002 4
G7 0.439 6 130.0 117.3 112.9 10.3 0.003 7

FIME 0.437 8 129.9 117.8 117.8 10.1
Gl 0.4342 126.0 118.8 126.6 8.5 -0.003 9
G2 0.442 4 129.5 117.2 1183 9.0 0.005 5
G3’ 0.439 3 130.3 116.8 121.6 112 -0.001 1
G4 0.436 2 127.0 1185 120.3 5.1 -0.002 1
G5’ 0.4350 128.4 117.0 113.9 8.0 -0.000 6
G6’ 0.439 1 129.0 117.8 121.5 9.0 0.004 2
G7' 0.438 6 129.7 118.8 123.0 14.4 -0.0019

SR 0.437 8 128.6 117.8 120.7 9.3
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Fig. 3 Self-assembly structur of compound 1
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Tab.2 Hydrogen-bonding interaction between adjacent 4-CD in compound 1

D-H-A dpp/nm dg-a/nm dp--p/mm ZD-H---A/(°)
012" - HI12"--043 0.084 0.242 0.325 169
013 - H13--042’ 0.084 0.259 0.307 117
013 - H13--043’ 0.084 0.200 0.276 151
013" - HI13"--043 0.084 0.214 0.386 143
022 — H22--033’ 0.084 0.243 0.313 141
023" - H23"---033 0.084 0.200 0.278 157
032 - H32--023’ 0.084 0.228 0.308 160
033 - H33--023’ 0.084 0.196 0.278 168
043" - H43"---013 0.084 0.214 0.276 131
053" - H53"--073 0.084 0.223 0.279 125
062" - H62"--063 0.084 0.227 0.308 164
063" - H63"--063 0.084 0.191 0.273 169
072" - H72"--042 0.084 0.259 0.286 101
073" - H73"--053 0.084 0.211 0.277 136
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