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ABSTRACT

In this paper, tae polyphenol(the rough extract from tea)was used
as study object, calixarene and its derivatives were designed and
synthesized as extractant, the relationship of extraction behavior
between extractant and ester catechins momomer was investigated. The
main contents contain the three following respects:

1. Three tert-butylcalix[n]arene(n=4, 6, 8) in different cavity size
were synthesized. Tert-butylcalix[8]arene was modified by introducing
many kinds of functional groups at the “lower” rim. Octeacetate of
tert-butylcalix[8Jarene and seven different Octaalkylethers of
tert-butylcalix[8]arene were prepared. The structures of the compounds
synthesized were determined by IR, '"H NMR, MS spectra and elemental
analysis.

2. All calixarene as extractants dissolved in the chloroform.
Distribution behaviors of ester catechins monomers was studied in the
aqueous and chloroform of two-phase system containing one of
calixarene. The influence of different extractants, different
concentrations of tert-butylcalix[8]arene and extraction temperatures on
the partition coefficients K and the separation factors a for ester
catechins monomers were investigated. The experiment results show that
the tert-butyl calix[8]arene is the best extractant that forms a more stable
complexe with GCG (gallocatechin  gallate) than  with
EGCG(epigallocatehchin gallate) or ECG (epicatechin gallate). When
the concentration of p-tert-butylcalix[8]arene is 3.79mmol/L, the
extraction temperature is 4°C, the partition coefficients of Kgce, Keco,
Kggeg are 0.987, 0.629, 0.449, the separation factors of a; and a, are
1.45,1.596, respectively. The important factors influencing the extraction
properties of calixarene were discovered to be its cavity size and
hydrogen bonding.

3. A series of octaalkylethers of tert-butylcalix[8]arene as extractants
dissolved in the dichloromethane. Distribution behaviors of ester
catechins monomers was studied in the aqueous and dichloromethane of
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two-phase  system containing one of octaalkylethers of
tert-butylcalix[8]arene. The influence of different extractants, different
concentrations of octahexylether of tert-butylcalix[8]arene and extraction
temperatures on the partition coefficients K and the separation factors o
for ester catechins monomers were investigated. The experiment results
show that the octahexylether of tert-butylcalix[8]arene is the best
extractant that forms a more stable complexe with ECG (epicatechin
gallate) than with EGCG (epigallocatehchin  gallate) or
GCG(gallocatechin gallate). When the concentration of octahexylether of
tert-butylcalix[8]arene is 0.052 mol/L, the extraction temperature is 5°C,
the partition coefficients of Kgeg, Kecg, Kegog are 0.53, 1.42, 0.30, the
separation factors of a; and «, are 2.68, 1.78; respectively.

KEY WORDS tert-butylcalix[n]arene, synthesis, ester catechins
monomers, extraction
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XHERRARTY A BALH AR RS S B RR=FRBERE. £7T
A HERESREHEEEER, SREPHARMRITENRAEAETS
T REERX.
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e 0473 FoF KFEREEGEDHER

B HARREMEMMEK

W RR—REFREB EPREES RN AIRILESY, 4T
ENERZ ENE=REFITUEY. AR SR TSR 4S5 T AL
HRTHRERIFT Y, M IHEH A BEEEER AL ey, Bufazs
FRRMREZ —. ERTHERET CRERENERLISRT NS
B RBISRETRIEANSSE, KT RUFHEHRZL, #TATEN
m, RERAFHERLEY, AT TEHRRAIFER. £ESRAGHTF
VAN ERAR FE—3 R T R[4 52, MR TE6]SE, W TEN
[B17%48: BAMETHERBISREE, BT TENBIE RN FERBE
BRATWFBW, B1&T NZBESR T RAF[8] 5 RR-LRR R T HA[8] 35 128
Y, 5ESH A n-CHss n-CH,CH;. n-C3Hyy n-CyHo n-CsHyyo n-CoHyps Fl
n-CgHy70

2.1 LEEHH
2 L1 R FEMESRA

EERTANESAMRTE 2-1, 2-2,

£ -1 ERBA
#® %% I x
HhHE 2% LAl ash i s
HETHRA MR THERA A
370FT-IR 4L 4h i 1% % Nicolet 2 5
X-4 RIS B AW EHERRBFRAR
INOVA-300 BIERELIRIY %[ Varian /A 7
PE-2400 T &R %HE PE 27
R A% Agilent 1100 Series LC/MSD(PUHZHF)

FRi%N % H Thermo-Finnigan LCQ-Advantage %!
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B2 X L% HEBREGENOAR
£ -1 2REMEK
A A X
SRR T EER ey 254 LA A 2 7]
= L0 SHH 4 WAL AR A
2 Lol S RETRMER AR
EABRE Sk KRR R A
m% L KPR T
CET S Ko MR
LN S KO TR RAL T
—F% Srbst Kb ERE AL
3. s K EERBLTLYHRAT
R S Wb kAT
MM S WAL T
7.8 S RIS E R R
4R T %S fhaes R EEL SR RA T
SRER B WAL A R
ERER i KRR KA E AR
AT S R RWE KA E AR
LGP SHist S gt
LT i) KO TAHRAE T
AT i) KOs T
—E% St KD HEBERIL AR
. S KPP RERALTELHRAT
i St Wb KT
ZMZ™ S WL KT
78 i KSR ERAT
WEEATRER Sk RAETHEB N LEHRAT
—%m L SRR T
T SHHf o o EEE S FIL A T
M5 ¥ WA L2 RERAR
ERFL T I 24 _E M AR A
ERTH st PEEBAT
Fss SHF 4 o B 245 A 2 A 4
R S A A AR AT
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#4853 B8 HIFRREMEDNEK

N, N—-—HXHAE 4 ¥t EERLFIMERAT
70 2k S i Ky misrg®LT
43T EE® k244 EZGEBLERAHERAR
2.1.2 &%

+ nHCHO ——

OH H
1~3 n=4,6,8
+ RX — o
8 8
H OR
3 © da~dg
a R= -CH3 b R=-CzH5 ¢ R=- C3H7 d R=- C4H9

e R= -CsHlo f R= -C5H|3 g R= -Can

+(RC0)205% RCOC| ——=
H ’ 8
OCR
3 Sa

M 2-1 HFRBE LT EP & RS EE
2 1.3 RRAZRMFF IS

2.1.3.1 T B 45 ERE K

S RICER[2215 K. HERFIN16.8 g (0.11 mol) XA THEMA0.156g (4
mmol) TEAH, B TF250mL=0O0%MF, FHIMAL7mL37% (0.21mol) KIH
BEH, e EAKBNALEE, B8RS, MRAEERERFREDEIZSE
BOR B A S b, AHEER. RS EARTETR, MA120 mLE#H
RIZBE, % EKRBAAEREE, RANFNEZNA, HEEKZLRE.
#EZOMAZEER, FMREKARSUHELPKY . FHEBERERIFEK
A, TS FRES ST . RSP e AR AT IR

14



B ¥4t F_E HAFERIAEURSER

. YKBERE, SR FOR2L, MRTTRMERERGEREER. Fik
m#t, BHFEER, MA40mLZEBZEE, YW min 55 E30 min, #
¥, RH2X20mL ZMZEdE, BA2X20mL ZEkE, BIAKAGEE
. T, AREXELS, BIARHMEERI g PEH50%.

2.132 MRTEH 6] FEKER

BRRICR(221 5 B: BL10.0g ST EER, 13.9mLI6%FRER, 1.5¢ &
FHHFBA=0ET, mtbEH, 15 min FEA Ny EEERNERIRET,
AN, FEAEE, UFHRMAERTHK. REARBEEERITER, 4
ERHESARFERMA 100 mL EH AR, REAE 160 T, MK N 4
FOEEE, RETHRNERPEK. BIF3 b AH, HEFEEEKEK, #A
20mL R, b8, HE T8, B> 5 9 g H 250 mL & {5 80 mL 1 mol/L
MR BNEANE, KHEMA 25 mL FERGEN, SHEH, MAE
KERETER, T, REREEZ 100 mL, £HMAEHGHE, w3, 3
#, H529g HEANENH, 7% 48%.

2133 X BT EK[8] 5 RME
(1) ZLEEH

SEICHR[22] A k. BT T R %R 20 g, 19 mL 37% F BB, 5 molL
NaOH ¥ 12 mL, RE /5T 50-55 CHKBEPMA 2 h, B 100-110 CTHIW
AR E P IAER 2 b, BB -FHREAKRRER, HETTMEMA 200 mL
B9 1 mol/L A9 HCI B AR AR, BE#E 1 h B8, FIKFEVET 110-120 CHt
Fo BEMASRRM 70 g —HRE, EN2SA B 210220 CRE2h GEAHNEE
#H, WA 250mL ZEZRa5H 0.5h, HIBEHE 135 ¢ WKBERK, HiZmK
MAERNEHTES BT 102 g BT ERBITR, =E 47%.

(2) —HEEHK
BRICER41}AH: W10 g SR TEER, 3.5g EEFRE, 60mL FH_HFE
WAZDHES, BMA 0.08 g # NaOH, 7N N2 R Tk, fHiHEzm
a5, HFEFEERM 40 AR, S SR 0mL BE, Z8. AELL
RAKiEk, KETREEESN 7 ARG _KELRBH 6.76 ¢ AR E
&, =% 61%.

15



iS4 ie 3 B8 HABRRAMEDNER

2.1. 4 T B [8] FREBERTTEMME R

NCBEXR T ER[8]F £

jfﬁi_‘:

ZROCER[22) 5 K: B2.0g (1.54 mmol) X4 T HA[8)EBH TS50 mLEKZ
B, HBW 2 WKHS0, RAEMMAEF2 . AH, FEGEEAFEANE
WP HR, TESH, #l0gaalk. HIZNES S, B06EEG0Sg,
F=2%40%.

Fik s
SEICER[41)5 - 76 250 mL TR =R A 0.5 g (0.38 mmol) 4
TEMRBIFER 25 mL M= F12, FHHFEE, ¥ 1.3 296 mmoDAICL. 149
(0.019mmol) #JZ Bt R 20 mI, BI=F PR TEERER PR EHS FHER
HTREHENE EE=08P. SBTFTRM 20, RNEE, HREDEAKS,
AEEVE, BEKGRATER, BREEN, ARGTRNTENRARESRBH
faE K 0.35 g, FE 43%.,

75?255:

7£ 250 mL TR =OXEF A 0.5 g(0.38 mmol) A T #F[8]3545M 1.2 mL
= ZHH 30 mL =8Pk, FHER, WKiE, ¥ 1.49g (0.019mmol) 2
BE5S 20 mL MEE PR TFERMEIRY PRESIFERRETEEHME L
R=MEP. ZRTRN, TLC BERNER, RNERE, ¥REDEHARBRE
PP, SBEENE, KEESHE, BEXREHTER, BEEN, BEHR
FRRRESHRES SR, BOAEK0.55e X 67%.

2. 1.5 P T B [B] FIRMAITENMER

2.1.5.1 \NFEEIMNNTER[BIFEHEK

mHEH RS TRENERARE 250 mL=0ETEANES, MA0S ¢
(0.38 mmol) Xf# T EAR[8)4 1, ¥ T100 mLIIZRMFAI10 mL NN-— F 3 H
BB A, BHBM, AL g (41.6 mmol)E AL, FHEZT75-80 °C, HHO0S
h, FMA638 g (45 mmol) G fUE, EWHERILRE, TLCHRERNHRE, RN
EfE, AHIZEER, HIA01 moVLEEREHT, A2xS0 mL—H PR HE
S8, BmETER, AEEA, FOaEETY, 8ia2, AEGRTFRE
%iem, 8037 gAfa&E2a, £ H69%.

16



R 048 FoE HEREAEMEMNSK

2. 1.5. 2 N\ZEBX R T EAR B FH RS K

0 AT R M A B 25m = DEPEAES, WA0S g
(0.38 mmol) MR T EAB]FHE, ¥ T100 mLIYZ M0 mL NN-—HFEH
BB WP, HEHEHE, AL g (41.6 mmol)ELH, FHEZET75-80 'C, #k0.5
h, BMA67.02¢g (45mmol) MZLHEHERHEA R, TLCIRERMIHRE,
RRMSEIE, AHZEER, BIA01 moVLIHRAEH P, FA2x50 mL_ & PR,
BESE, WHETE BEEN, Fa6EAERE, BheY2a, ARGRT
BEELR, 8034 gHERED, F=EH59%.

2.1.5.3 NAEBN T EM[B]FHRME K
FiBLi 2780 0.5 g (0.38 mmol) XA T EAR[8]FEH! 5.54 g(45 mmol) 1E
BARRN, AZMELS, B8036g AR 2c, N 58%.

2.1.5.4 \TEBNRTENIBIHEKER
FAREI T EM 0.5 g €0.38 mmol) X T EAR[8]FH 4N 6.3 g(46 mmol) IE
BTHRN, ARRESR, 8030g BE&E2d, =EH 45%. .

2.1.5.5 \RERER U T AR (8] BARM AR
R EM 0.5 g (0.38 mmol) 4 T EAF[815 12 AT 6.95 g(46 mmol) 1E
BRIV, ARKRESSE, 8031 g G6EE1E 2, EH 43%.

2. 1.5.6 \CHEEBEXHUT EAF (8] F A& AL
BB A EM 0.5 g (0.38 mmol) 34 T EAR[8]F1EH 7.59 g(46 mmol) IE
BOnRE, AARESS, 8030g AR A =EH 39%.

2.1.5.7 NFEBX T ER 8] FRHE K
FAB M 0.5 g (0.38 mmol) ¥4 T EEHR[8] 7% 21 8.88 g(46 mmol) IE
HERRN, ARNEEL S, B8030g BEHKk2g EH 35%.

2.2 ZR5vHE
2.2.1 REHE

2.2.1.1 SET M 0] H2HE R
EREAEGT, SRTREDLSEM AR TEERENE T, HEDE
ERAFB I R L ARIR T, 81— RV BE BB E AR E2 AR X AL

17



WA B_F HARRAMEDHER

BT HER SR PRI R T EE® | A TRAERSEFRESRT
EANER 2. HRTEEMEGHT 3 M HFRERN AT B8 245 7
BEXRTEER 4, REHEWT, X—HRIEHETF=E R XA 4]
e 61, AI8IR, MidihIR N MR, KRBTSR, Wi
PHRRWATIRE SR, AT CAE SRR A,

R R
R R R R
OH"
-H:0 O O .
CHz0H .=
CH: hY ;
H 0 o OH SH OH

1 2 3 4 n=4,68
H 2-2  sHT A (0] B ey R AE
2212 MR T ZEAF(8]F5 R EEH S L B

=Y

NH (.
ROH —— > RONa'

R KEHFFER
B 2-3 b T AR [n] F2 ey 4B AR

2.2.2 A EIERMFFRHRIET

ROR'

2.2.2.1 RRIZEHFRE RAKHE
A 2-3 REEBAFFIE RAGHAE

L] R¢
(BFFHA Veyos/Vhexane=3:4; V/V)
R T BHA]5 R 0.53
MR T EMR[6]F B 0.64
XA T HAF[BIF 2 0.75

=B R AT T, RESER, B KK, SRULEYMARE
L

2.2.2.2 RABBEHRFTBHLIEE
HBRERHRUHER, BRAZERFTBHOAEE (LKED, 4
WERWTF:

A -4 RE R EFB AL
A= IR (em™)
R TERM)FE 3247(-0H) 3056, 3014 (Ar-H) 1210 (Ar-O)
M TEMG)FE 3411, 3158 (-OH) 3056, 3014 (Ar-H) 1208 (Ar-O)
MR TEAB)F R 3170 (-OH) 3037 (Ar-H) 1200 (Ar-O)

18



Wi Rt F_F RIRREGEDNERK

2.2.2.3 FAIFBHFRHERRIE
A 2-5 RREERSBOHERE

A=) 'H NMR (300MHz)

MBTERBITR g6 (s, 8H, ArOH), 7.17 (s, 16H,ArH),4.3(br d, 8H, ArCH,AT), 3.4(br d, 8H,
ArCH:AT), 125, T2H, C(CH:)s).

10.519(s, 6H, ArOH), 7.14 (s, 12H, ArH), 3.8(s, 12H, ArCH,A"), 1.25(s, 54H,
C(CHa)3)

10.338(s, 4H, ArOH), 7.04(s, 8H, ArH), 4.3(s, 4H, ArCH,Ar), 3.5 (s, 4H,
ArCH,AY), 1.25(s, 36H, C(CH:);)

X BT EAITT

BT EA A5

2.2.2.4 FRZEH TR FOERIE

& 2-6 XA EBARERE T #5AE
Ew MS

BT EM4FR LC/MSD(PUEAT) m/z(%): 647.4 (M',100)
MBTEROR [ o/MSD(PURAT) 971.8 (M, 100)
MBTERBIR  (APCT) 1296.7 (M, 100)

2.2. 3 AT A [B] FRERMTTEMRIRIE

NZBENRTEA(8]F R

X7 0 R I AT T, B Veucs/Vaw=20:1, BESER, B—
MEBE, RE=0.442.

KA RARLEER, BAZBEXNKT EK BIFRMAILER (I
& 2-4),

100
80 |~
60 |-

40 o010

S%Transmittnce

20 L 148
2080
ol 1780 1180
— L I L
4000 3000 2000 1000

Wavenumber(cm™')

B 2-4 AT BAsHRT 47 (8] F26h 215 ik B



B3 B_F AFRREMEDMER

"HNMR (CDCl;, 300MHz) 8: 6.95 (s, 16H, ArH), 3.62 (s, 16H, CHy) , 1.89 (s,
24H, OCOCH3), 1.17 [s, 72H, C(CH3)s).
P2 AR BT & B i B AR .

2.2 4 T B [BI FEREITENARIE

2.2.4.1 MR TR [B]FBEEAATEMIHE SR TLC ) RAEMHIE
A 27 A RTER 8] SR A LM EARAGRE

il D) (7 M, FES: 10, viv)
AFERAHTRREHE 29229 0.53
NZEMHBTEFEZE 288290 0.63
ATTEEBR M T RATS| S 282284 0.69
INTEEE T R[] R 277279 0.74
AREMHETEABISRE 269271 078
NEEBR BT RMER 256258 0.3
NEEEB R T B8 5R 219-221 0.85

1 B R LA YL 2 C AR RERR AL, B Ah 37 B BB AT 204,
MAESEE, B, SRHAYNLERR.

2.2.4.2 R T EH (8] 5 R REIAT MR AL SMSFHE

RITERR T BN R RBRERENML, T 2-5 BXRTHA[8]%
REMBTRF (8] EFERMMLIE, TUABERR, OH HAEHR, TH
IIRH C-0-C HIA X FRILE 5l

200

P P PR

s
1000 500

" I i 1 1 1
4900 3500 doco 2500 2000 1500

B 2-5 s T RAR (8] 592 Bt T K AR [8] %8 F sk 45 41 9F )

2.2.4.3 MRT HAF [8] 5 RRELATEMNBRERE

20



Wi

B_E KIRERAMEYN SR

7t 'H NMR #E RN R T2 ABHER, BI0RT ERBIEIEN
WHRESh— W, (LFEABHHTE LI R34 0, BREMLE, EFEM
¥ — 4% 40 ER), RARLE, 2 TFHARRKETHR. NRTHE
HISI R EHERARARBEE RS THHEN AL EY.

#2-8 MRTEABIFEBRFEYNLEIR

k] '*H NMR (CDCls, 300MHz)

ST HAF[81FF 9.6 (s, 8H, ArOH), 7.17 (s, 16H,ArH),4.3(br d, 8H, ArCH2Ar), 3.4(br d, 8H,

y 34 ArCH2Ar), 1.25(s, 72H, C(CH,)3)

NPEBNHR 692 (s, 16H, ArH), 4.038 (s, 16H, ArCH,AT), 3.414 (s, 24H, OCH;), 1.070 [s,

TEREER o G

NZEREFHR  6.94(s, 16H, AtH), 4.028 (s, 16H, ArCH.Ar), 3.467~3.514 ( m, 16H,

TEMEsR  OCH1.08 [s, T2H, C(CHa), 1.048~1.080 (1, J=9.0Hz, 24H, CH;)

AFEE R 697 (6 16H, ArH), 4.032 (s, 16H, ArCHAT), 3.405~3.448 (t, J=12.0Hz.16H,
OCH,), 1.483~1.507 (m, 16H, OCH,CHy), 1.09 [s, 72H, C(CH,)3], 0.668~

TERBIFE 0717 (t, =14.7Hz, 24H, CH3)

ATEERHR 696 G 16H, ArH), 4.040 (5, 16H, ArCHyAY), 3.484~3.532 ( , I=12.6Hz,
16H, OCH,), 1.496~1.542 (m, 16H, OCH,CH,), 1.224~1.293 (m, 16H,

TERBIFE  OCH,CH,CH,), 1.083 [s, 72H, C(CHz)s), 0.650~0.699 (t, J=14.7Hz, 24H,
CHj)

SERRR 5951 (s 16H, ArH), 4.049 (5, 16H, AICHAY), 3480~3.488 (¢, J=24Hz,
16H, OCH;), 1.528~1.565 (m,16H, OCH,CHy), 1.256~1.329 (m, 16H,

TEMBIFR  OCHCH,CHy), 1.079 [s, 72H, C(CHs)]l, 1.0i0 ~ 1.189 (m, 16H,
OCH;CHCH,CH,), 0.692~0.740 (t, J=14.4Hz, 24H, CH;)

NEERRHE 5948 (16H, AH), 4044 (s, 16H, ArCHAr), 3.515~3.524 (t, J=3.3Hz,
16H, OCH,), 1.513 ~ 1.653 (m, J=12Hz, 16H, OCH,CH)), 1.256 ~

THERFBIFE  1.329(m,16H, OCH,CH,CHy),1.118 ~ 1.161 (m,16H, OCH,CH, CHCH,),
1.074[s, 72H, C(CH,)], 0.957 ~ 1.028 (m,16H,0CH,CH;CH,CH,CH>),
0.693~0.738(t, J=13.5Hz, 24H, CH;)

NEmmriE 6905 (5 16H, ArH), 4.040(s, 16H, ArCH,Ar), 3.560~3.600 (t, J=12Hz, 16H,
OCH,), 1.639 ~ 1.689 (m, J=15Hz, 16H, OCH;CH;), 1463 (m,

TERBIERE  16HO0CH,CH,CH,), 1257 ~ 1267 (m, 64H, OCH,CH; CH,

CH,CH>CH,CH,), 1.034 [s, 72H, C(CH,);], 0.832~0.877 (1, J=13.5Hz, 24H,
CH;)

2.2. 4.4 MRTER 8] 5 EERERETEMM TR T BRIE Y
FEMTERES ,C. H O FRMLRESHBUHEELYSE.
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A+ Bo¥ ASRRAMEDNER

R 29 AT AR (8] F a8 £ 47 £ 6) LK 2B b 4LIE

C(%) H(%) MS
& R Found caled found calcd

CogtinO 8171 8177 920 915  MS (APCD miz (%)
JUR B RERT 1268 1409.1 (M", 100)
TEMBIFE
Azgmstm  CobuOs B2 8206 948 953 o aoon iwo
TERBIFFR 1521.3 (M",100).

CrraHi600 8235 8230 979 987 MS (APCD m/x%):
NFRERERR e 1633.2 (M",100)
TEMSIFER

CiaoH1760 §2.56 8252 1011 1016 MS (APCD) miz(%):
AT HEER L 1206 1746.1 (M",100)
TERBIFZ

CrzsH1070 8276 8270 1036 1041 MS (ES) m/z(%):
JRERRTR T 1857.6 (M, 100)
TEMNBFHE

Ci3sHansO 8280 8287 1071 1064 MS (ESD m/z(%)
NDERERHR PO 1970.1 (M*,100)
TEFBIFE

CrsHouO, 8321 8315 1093 1102 MS (ESD m/z%)
NFEBERR OO 2194.3 (M, 100)
TEMB)FF &

2.2.5 ERKITIE

22.5.1 BHERKERK

Gk L& RO RT 24K [8] 2 B AT B — 51k NaOH 1B 4 4L 7. 7EDN#
ZHRBENEED, FEREZBTHR, ZIHEESRTEF(BI R ~RE
HREABEEIREERR TR~ ESEL.

AR T ] FErt, R &R R PR A E s EERS
RIFREEEA .

AR T B [4] R0 0 TIRIEF= Y IE S, LA SIMMmeE . i
b, DL R A L G R R AL, RN A RS BB AR SET T
BT, HERIEKSEBEL.

2252 XA T A (8] FRBAATEDH A R
RERTHRE N TROSRERERRLRNES, ©5HNRFRER

REACNE . AIATRYFMERRL P AR I N o 5 BB R B R KT . Z T

BEBRUAR, ESHSEECRPPTUEANEN. EOBRMELT, RN

22



LU F-F RERRIHLEYHER

STt B ER.
Beed 2 5 THl& MR EA, BERb RN PIEE LA R, 2B HE
W BT A= EAEERAH, BENBEARNNTERE T MR (8)52
RERMEY . AXR=ZZERAEHRMR, =R P RAEN, B VAL SRS
& T NZBER (8] 5 2RI AW,
MBI RAEHFE R, ERRLARAEGTREAE SRR,

2253 MR T EM 8] H MR EDHIE WK

T ERSI SRR EY (da~4g) BIASRBETHESER (Willia
-mson) AAE. ERABMKFHANSRERKANELMH. Ned PF Corrattelli GH
AR R T EARSIE R S57 H R W RER CsF e FTRMN, KM 96h, 3R HB3
LERMLY. BX CF AEERANRBEEL2AERT, KT F5%5
BRE T RIREERE, M= ER 1 B R P E . WERBELH
fERTF, NRTERBITR TERRERAE 7R KNAEBFERHN:

HRHEmA N O Na

o)
WMAZFREPREE, WRZFEES T RARERT BRI, FHTRE
BAR BT »
Foh v IR Bk A R PR TR R A B R ERRS R
RAT REETLAKTHE,

2.3 ABE

(1) BXBTEEE, SRFERER, SRTHRTERME]ITE. R
TEMRGIEZR. DT ERBI5Z, LENZEBENRT ER[SITRERT LD,
FRAN. Bl FENEEEHT T RIE.
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A3 B_F HERRITEVHAR

(2) BEXRTERB)FRM T EMBEETEEA, $IET—RFI%
BT HER[BIF BT EY, HES AN n-CHzs n-CHoCHsv n-CsHyv n-Cy4 Hos
n-CsHyv n-CeHis M n-CsHyy, IS, Bl TES. T & RMLE
YT T RAE ‘



Wi+ FRrie FZE AR EERERNTR

F=E HAENERILEEERERNTR

3.1 ERS EMREMS &
3.1.1 EWMHBHBXEE

ERABFERETHERNERENFEFETH.
AW-BPAERULE S, EAKHEAEEEE TR, WERDSYRETRE
HREHEHE
XitPYi=XiotBYio
B X Y AR P RERBCEE S AR AT S Xo
R Yio 4R ZYREERG MR AR QKE: ML, XN
-
T RERLRENE, WE:
Xeace + BYeacs = Xieoco + PYieaca
Xacg+ PYoce= Xiace+ BYioco
Xeco+ BYeco™ Xieco+ BYirca
HA Xgoeo » Yeoco.~ Xocar Yoos - Xece » Yece ZHI R P EY AR
FHEHAKBMEIAENBEE; Xeccs ~ BYissco Xicos + Yicces Xisco ~ Yieco
SRR B G AT KRR AP R B E
FIBT P2 2E S B R M Keoos.  Kooo M Kacs AT A+ BIE T HIAA 7K E:
e My _ My 5 —[4Ly s
[l s (AL, s
EREEEANEN D, ¥RFBREEHASEL (K) AFBETF (0 XKFR,
HEHE (K) REFNERS - EESH.
HEEWHEEAKR, REZYHQSBER.
RABRIIFEESENSLENMHILER, RETHRSEREHASESTE,
HERBNRRZAEARL. B3, SREEHSTRER I 0725 6 L R R
BERMAEGES TS ERERER):

BGeG + E

EGCG-E

ECG + E ECG-E

]

GCG + E GCG-E



A HB=F RSRMNEBEUILEEERERANR

EFERTR D, BFHFES EGCG. GCG. ECG HEMER. HiAEM, »
-n A, REEHSERNBHRERADZAMEENEERAER, UREHE
EHAEF BN P RREEARR, B, 78R E HEECAAG) XER.
-AAG) WiBiT-AAG) =RT lna k3k18. Bt Lk, RE -AAG) FEF0, Wa X2
F 1, A EH T RATLHEER )UK ERAR B,
-A (AGQ) =AGp (-AG;)
=RTIn (Kw/K;)
=RTIna N
Hep:
-A (AG) — 2B HHBEE, (Jmol)
K=K
F 3 Ki=Ksoegs Ki=Koea: Ki=Kecs
0i=Ko/Ks, 0:=Ky/K;

3.2 LR
3.2.1 MEFEMB{EIRAN

8. XEEE AT HPI100 &M HAE L, Hypersii ODSK[4.6
mm (i.d)x250 mm]; REEME (CEBEHAR): EEERN CSMEHMBTHSE
FRAE); SHAERKBERRRSE S (LEHRYHERENBT):, KEHEK
A HTE.

oAl FEg, A, REFWRAAMESHERASN, 28, Mg, X
BEWX KA FERANERAT: KAy megsid, EMENEn=gF
RERS (BREZB) BMTHRLHE.

3.2.2 g

3.2.2.1 BREULER EMEIE

HFR—ERNEMEREY, AKEHER, KRR LS gL FEEEH 1000
mL. ¥R M R AR . EMARAYAKER 2 mL/min % ET
. ERREARR, BH %M ZEKBRBERRERBBENIES, BEA 95%H
LRI . W 5% 2B B E R TR, BHTEER 95% 2RV
WHEHAR, AFTR. SRRRLAERADEERES. $HEHGET 1000 mL
AR, BHZANH pH EA4H 34, AigRE Y
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BT BEE AFRNREILREXREENTIR

3222 bk

BEALF RSN RARRE XA, AGEEN, 3% 30H(8S, 89):
Hypersil ODS H: (4.6 mm (i.d) X250 mm]; FishiB A PE. KHZME (fEEHH 27:
72.5: 0.5); WiEA 1 mL/min; HFPEK 278 nm; HEEE: 20 pL.

3223 ERHRER

BOERERFRERS MR — BB TEN, HRAFREKRE. 55K
ERAEFHAN 4 mL) SBEIFESE W nl) BEFHEAKRE. £#4 C
i EESE BT, 28EB0KHEA HPLC SRR LA EMSE, FMAPEH
B LFERBERAZRERE. SEABAET K=(Ci-Cag)/Cag KB, Kb Cih
KETEERILRRGRGRE, Cq AEICFER, KEPOEKRE, 28BEF o f
Mt Kgoe M Kece BIHLERS, oz T/l Kpeo M Keoeg FIHLEKR B,

3.3 ER5itit
3.3.1 BRILEENHE

R HPLC £ A4 £ MA RSV KBEHNREIILFRREWKERBIEE
3-1 Il 3-2. WCATRBEXNHLRTELE W, FIRBORM BT R4S ) T L ARy
HR o R T RBRAL P B X e R O AR A, WXL RAIRM BB A

LRV 1]

SO0,
oo

[ e

= oAa A A A e

oo .0 a0 Zo 18.0 200 24.C
Pvhirnsee?

B 31 AKRAT SRERLHH HPLCH

2



M-S B=F RERNEBILFEFNHEENTR

- JL]\ JAN

X a'c Y 13 0 140 200 24

B 32 Fsthd igR 4% 4b S ¢ HPLC 1B
3.3.2 EMIE P FRMAE

RERERWNERANLG T, HE5XEAEFTFHEW. 2T RO FREU
RN FERN, UK MEAERHMEERESYL @ 3-3 FRAmERIL
AR HE EGCG. GCG- ECG f&itht. 2 GCG & EGCG WA Rifk. EGCG
MECG M TF GCG M=, MHRK. 55, X=ARGESHEFRENBE, X
REMRIERNEHIREEAR. REZS, EAMBREGRBTRBIREES
THRAMHMER. ARARSRERNSEEILAREEITRRNBITHEY
AR RER T AAERNEFERAER, EXNE, $EENFET—
., WS T =8 E P2 REARRE, RRFSAEEER> %S5
ERAE (WHE 3-4), BTLABERELRENZFps,

! NS

EGCG (RE|BAFIIRFZERAFEAN GCG (BATIIFERATRE) ECG (RILEXERATFHR)
B 3-3 S LRE LSRG X



B FAre3

FZE HAFEMRILREEREENTR

EGCGHGCGHECG

|

ECG
B 3-4 PR RS AFRY Y ERY FHECCC, CCOFRECCTHER

3.3.3 TRMFFRMHERKNSERF KM

monomers

AR FRETARFTEANMPLE, TERRTHEREREILFER
M= RS FHAWS IR 8 dEE2(-AAG). Bk, HFEHIFEMN
ERLFENENSRTAFTRROEY. U=FFRAFNET, ZETARK

R B R L R RBIERUT A

A3l RAERMSK. af ~-A(AD 1hesE%H

F 4 ] Keceo Koo Kps @ o -AAG) -A(AG)/(KJ.mol ™y
IRTEER 0.044 0.099 0.030 225 147 1.87 0.89
R TERE)FE 0012 06026 0018 14 15 0.78 0.94
HBTERETER 0,019 0037 0032 1.16 1.68 034 120
R T RARS] £ 0.115 0.189 0.139 135 120 069 0.42
NZBRESRT 0.025 0.070 0.029 24 116 202 0.34
BRI E

W 3-1 fiw, ST ERMEITE. MRTRA6ITE. BT ERBIFRMN
LEEM[BIFREH HUBSIRAEIN N 2.4 mM. 4 T REFBENHE 53R T B8]
FR—B, WRTEEMBREND 192 mM. 3T ER[EI5RENE MARG+
R BRPOXDBEE, KREAMRTERBIFRAEEADS BIFG TR
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WML F=E AFENERLRERREENTIR

BONILEL, Moxt T EF[6) 7R MR T ERAITRAZEAPAARELEE S
Fo EREARGROZTEH XD ERRLERRRNO— P ERRE. 554 AL 31
AUE R, ST X ERAER LR, BN R T ERBFRIBILE, 2
RRAHHERE, BALSMEIRRERTRAENEE, SR TEREENS
BrRTREZMMEMR. EHATLMFHER, 7 Kescor Kace B Keco BEAKHIR
Ty BT o BXER, XRTERIFERREMIIA; T TEEMERA
BREEMERLZEHAMRIARIER.

3.3 4XMRTERBIFRORENHERAENSERTFHER

MTEREEFERBINRT BH(B5ESERILFFERE (EGCG. GCG.
ECG) RS FHE&Y. FCiR T ER[SIFHBIKERESENSRERY,
T HGHERSBEET . Bit, EAFRTR T EABIHBAKENN K Mo R
MRS BN (E3-5 08 3-6). LEMINER, SRTIRTERBIFRHK
X K #l o fEM. B IRBENIRS, RCH AT, BREZNES> FIEY,
MRRES FHEDHEEERERNRBE T MR, EHE K Mol HE
HTHERNEY FUEWEREE LNER, SR ENE_ATHAS RN ER.
MBI FIET PAE H, Koog BRKXTF Kecer Kecg B R AT Keocor X T 5 EGCG
A ECG MtL, S8 TER[BIFEMZNRE GCG A THANE ML, FEAZHK
BENES FIHEY.

EGCG + E ==——== EGCG-E

ECG + E =——= ECG-E
GCG + E GCG-E
l‘o L J(GCO
08k
K!CG
0.6}
K KEGC(
04}
o2}
0.0 s b

06 05 10 15 2.0 25 30 35 490

¢/mmol.L”

B 3-5 ST AR [8) 52 49 R A 2T 5B A 44 Bk



WA B8 KARMEAULREEREENTR

1.6 4 o %

1.4-¢ -
1.3 4 /
1'2—. /// /
1.1 4

T

1.0 -

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
c/mmol.L”
B 3-6 sHRT A (B] FRARES S ERTHIYH
3.35 FNREMSERRNS»BFARAFAE I

BT EA[B]FH B EGCG. GCG. ECG BRBAFHAWNIERE, RIFL.
#S. ARETH TEERDRZMARBNIRERNSR, TREIRY
HiRAMEW, FUXBEEMNIEREETRAMEW, fALEEwsEH
Fo FERUEGHEN, FRTEREEN KMo EW. ANTHE (H3-70H
3-8) WLLHH, SHFAENAR,. HEABMSERTHREE. XRENEREH
FREILKXRREANRESK T ROREERER, RELBREN KES « EHR
F. BFREANR, S TASHME, FHTFRELEZRRAESHFRIELIR
BT iiif.loK ES5 ﬂiﬁﬁ%f&a

0‘9 : KGCG

0.8 -
]

0.7 ] cha

0.6 - -\

% 0.5 K k

] @ Foco

0.4 - \.\\

0.3 - \.\A\A
J \.______-

0.2 o .

0'1 W ¥ oy T I ¥ ¥ 1 T Ll
0 5 10 15 20 25

T/°C
B3 AANFRERANSRAKK YR

3



i 04

FZE HHENEBALRRER RN

1.60 4
1.55-
1.50 -
1.45
1.40 -

3 1.35
1.30
1.25 ]
1.20 -
1.15 -

e

®
\.—\.

-\-

0

3.4 N

5 10 15 20
B 3-8 FRMGERBENSSERTEA

.

25

(DXVTERBIFEEEFHSBRARMBEILFE R, T E3 T £4(8]
RS GCG ERHMEPHANESMNBEEN EATHERARE LEZBRKA
EGCG. ECG, BIXf#UTHEAF[8]354E% GCG WAL H K F 3 EGCG # ECG.

(2) WRTERFBZERANRIKE. EREEN K o HHEET—FH
W, KRR T ER8)F ROERNERF, BUx R T ERBILE ke
A 3.79mmol/L, HBEH 4C, Kocos Keco H Kpoeo 2H51H 0.987, 0.629 1 0.449,
TEET oy Moy 53510 1.45 R 1.596, (BRI T RS EMBRIERE, 5
AR PEREE PR TO R, BT UA T o, RREERESE -+ aEE Y

#LTAE.
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WA 3 FNE AHEETEYNTRLRRERENHA

FNE HAERRETEYHERILZEZRNIEEMAR

4.1 TS
4.1.1 ZREEMFSEH

% XEEBEEAE HP1100 BB B, Hypersil ODS #
(4.6 mm(i.d)x250 mm]; SHA-2 FREKBIERKEFES R (LEHRYREZNS
ID)

WAl B, G, RERWEKRALFEANERAF; eyl
Eatral, BEFERHN_EPRSLRE S TRLE.

4.1.2 LW

HRE R —RIN T ER Bl FRES ST ZEP5, HAHAHR
WEERHA. 27 4 mL BERLRFKEFR OKAHD 4 mL FHARABEE
FHENKAE, £5CTUREH SRV, AHEECSE, BUKERITER
W AR (HPLC) 2147, AP HIRR IR RRERAEMERE . HERKAT
Wit KS(Ci-Cag)/Coq K78, Hh C; AKHPEERILFEREHEIRE, Cog HER
Fhint, KAPERE, 2BEETF o L8 Kees 1 Koos MIHAEKRA, o FTE
i Koee M Keooe HIHLERA.

4.2 RS

4.2, BRULFE KRR T EH (8] F3REMEH

~<L

EGCG (RERTILXERTFRED GCG (BB TILRERETRE
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B0t BNE FHEEERTEMMEILRERXREROTR

8

OR
ECG (RJIRXEURTHRRD | MRTER(B)GEEE Rt
B 4-1 BRILEERRETR T AR 8] Fmat ey 2 i X

4-1 P ABER LR E 545 EGCG. GCG. ECG R MUT EAT[8] ARk
R . RABYILXRESHERSERUFIRTIE, R2ETHRSEMS
ALK BARRL. #S. ERFLH)TREEM SR K. &
EREREY, B EGCG. GCG. ECG HAELAMEENRE, BRRXXIFE
EOBERR, Bk, ENSASRRERNIR. BKER. n-14EH. &
BEHEFINBACAFERRER, BLAORRBUFERKER, UL
REERAEHIE TR EE AR,

EGeG + E =—== EGCG-E AEEH Ko
ECG + E =——= ECG-E HRERH Kecs
GCG + E =—= GCG-E SRERY Koco

R ERXRER LR ERENEREISERF (o), TERRTFHELH
ERYMILKEZREEES TILEY (E REFFEED M ERNKp, B
FARF RIS B HEZ(AAG), -AAG)TEL TFRERHK:

-A(AGY=- AGy~(-AG | }*RTInK y-RTinK ;= RTInK /K ;=R Tlno,
ALK P Kecs> Kace >Keoco

=AAG)=RTIKgco/Koeg=RTlng,

-A(AG),=RTInKgco/Kesce=RTInay
Big b, RE-AAG) RET 0, HaARET 1, £ATTHAEESBRHIKR,
FE— B TR LHERILEE BN 5.

4.2.2 FEMHFERHNSERENS BEFHRW

SR T ER[SI5 BRAT LY RER LR RO ERRA A BRI R E S
BB REUHRZMESTAREY, WHMEEAdRE. Hik, dRTE
RIF R R BH KA B R LR R AR EEENEW. D of PR
AEYER, FRTARAEEERMNR T ER BRI EYMEILTEN
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2603

ENE  MFRRRAGT AN RELERERE MR

SEABASBATHEW. (X 41

A4-1 FRAEBRHME. af ~A (A 5%

FEHL Kecos  Kooo

KEJCG (15}

2]

-A(AG)

-AAG)/(k).mol™)

AFREETR 001073 00645 02853 442

TEHEI R
NZEEEX K 00121
TEREIHR
NFEREX R 0.0665
TERBISR
ANT ZEBEX R 0.0707
TEH[BIR
NRERET R 0.0003
TERBIEL
NTESFR 0149
TEH[BF R
NEEREXR 01077
THEREBS R

0.0744

0.077

0.119

0.192

0.251

0.213

03412 4.586

0336 436

0.37 in

0483 252

0.655 261

0.5904 2.77

6.01

6.1438

1.157

1.68

2.13

1.67

1.98

34349

3520.1

3403.3

2622.4

2136.2

22173

2354.85

4145.1

41979

3371

1199.1

1747.6

1185.3

1578.8

AN : FHEREOKIR 0.02mol L, WHNEH, XIUEE 5C

MF 4-1 ATULE N, 3T 7 MARREE KN BT B (8177 AT M A
BEERJLFFRRE, BR Keco KT Kocor T Kocs KT Keocor EEWRET K
THEFBPTREMNEGTEYS ECG BRNENY TLEMEHRKEEG AP RIREE
i 6CG A TEWAR, TIXHTREFRIFEMITENE GCG
EREAN SO EFASTIETHaERIE EGCC RNBS THE
YIK. H5h, WNR4-1ETUES, BEENRTER(8]5EMATERREREY
WK, FERHEMEZHK, BM{TER[SFTRCHEMM AR AE, XTH
S5XRTERBIECEMNSHER. BTHNTERBIFRRELE, TH
AR R T R ALK Z BRI ADAR, T AR ST 8]
FHROERNZRNARMGERIILFRAGELRE, BN TRRIEENET T
EW. & 41 FIHAD AL T REZARFRCRIRER P, BikBl%
SENSE, BEAKOALNZBHERETY, BEESRRTTAERDH
BIMBAIE R e 25 B RAT B H LA

4.2.3 ¥RTERB]FRCERNAREN S RARFS EETHER
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R G0

SEUUE  FRFTRRERAT YR R LR AR SRR

1.4
1.2 4
104
0.8
0.6
0.4

¢.2 -

Keco

Kgce

K
’////A//,,/* EGCG

I
-——"

A——-""":/

0.02 0.03 0.04 0.05

c¢/mol.L”

0.01

B 4-2 s T A (8) F3 LAS MR A 2B R K 658

2.6 4
2.4-:
22
20
1.8;

1.6 -

Ld o

o/

A
__-——‘—’_'—J-—#—F—_——-
u o

8 4-

./ 2

0.02 0.03 0.04 0.05

C/mol.L"
3 st TRARB] FROULARGRENSSERTHEH

0.01

WA ERAARNT BR8] 5 R CER, D E P, FIUER 5C.

HTERPI B PR RT ERBI TR OER SRR ERAZ AKES
FafEERAERBS THEY, MRTERBINRCERMIKES SRR
FRSBRTFAERAMET. WE 42 8 43 ATLUEH, BERLEESEN

AEAMNSEETHERENENTER, WERE, ERHEET.
4 2 AENERENSEAKISEE TN

ST ER[BF B O EME EGCG. GCG. ECG B S FLawadia,
AL, B2, ARFEMSTFEER 2 RAFEMNARERANER, T
BEX 4 F RVER M X RAMEN, RUXRBEMINFARREEFBEX
MW, THLHERSBEET. TEXALEGOEN, BT ARG EN
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W LFriex FNE AFERRTEYNEILREXR AR

K#alEm. NE 44 ME4-5TUES, BELENAR, HERENSE
AT K. ZRENBERED TRAOERH H#E, BEREA R, 4THiE
e, FRTHRTEFBIFRCEMERYELREZLAERESTTHEY
MR, BAEASASBEFETEK.

1.6

Keca
1.4 1

-
1.2-' \
I.O‘-l \-
L 0]
0.6 Kgeg \\\\\\‘
1 A\‘—_\

0.4 - K “\\-

4 ® EGCG \

==Y e e
0.2 - \:—h_.____A
p e—T ]
0.0 —T d T — ¥ d T v T
5 10 15 20 25
Ti°C

W 4-4 FREAMSRAKLL Y%

2.8
1 o
2.4 - ® °
2.2 4
¥ 2.0
184 a2
1.6 - \_
4 ———g—————N [ ]
1.4 ¥ v L] ¥ T ¥ L) v L |
5 10 15 20 25

T/°C
B 4-5 FRE RSB BT Y%

M FRURAR AT EM [BIN RO ERE, WA 0.052n0l. L7, HRN-HPR

4.3 g

(1) MRTEFRBISERLE EREREARIEE, WRRRRRILEERG
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WL FAr 3T FNE AEEEETAONEELRERRYEOT A

AEBAFRIZEI A B, T ELRS BT 2EAR(8)35 BRE L 5 ECG R HLM P TR RR Y
BATHEYAEEEXTHEWHEEE )L R ESLH% EGCG. GCG, WIMRT
HAR[B]5 ERELYIxT ECG I RE /1A T3 EGCG A GCG.

(2) XBTEMBIFEELE, HEBAMRERN, HRE, FHEHE
5t KMl o HE—EREMHE. FRRPINTERBFRCEMEREMIR
¥, TEXRTERBIFROERIRE S 0.052molL, BEH 5CTH, Koo
Kece M Keoco 745135 0.53, 1.42 K1 030, 4 BHEF o # oz 41514 2.68 0 1.78,

ki



W24 18 3C FLE & #®

FHEE it

AXRUFHRBMEER LR RER I ENE, SR T FRZEX/ MRS
% B HBRATAE MM R AR, 5T ARG MR RERET T B 5. AL
T

I, ES#RAENTERYTHEME, FRASN. Bl TR
Bk & AL MR, ELTHRERAEY BRYE.

2. BETHETEREITE. FRTEREITR. M TERBIFEMN
ZBEN ST EF[8] 5 X~ RIVER N BB L KRB BHAEIRMERE. 7
Keocas Kaces Keco EARIGIR T, £ T o BKXRE, BUNRTERBITRE
BERARGH, REEE, BESEN, Ko ARRE. BRNETEHK(8]
FREOEBEARG, HANRENEEEREI AL, o sTis, Bes
BRERRE - 4E B IHE.

3. BET 7 MRS BT ERERRUN AR LR R A AHZ I
ft. 7 Keoco ~ Koco + Keco BAKIATIRT, T o BXRE, SHWNHTE
WIBFHRCEMEREMERN, ERERR, BREBKN, KMo ATRT.

CAEBTR SRR MURT TH T REBA LR R R ARKBERERAE XM, hiE
gl &M BRRER R RBHUEENBRKIENSAS . B b TaE%
*, EEBRMEGEEILFR S TIRAEETHA. RS, FEXARA
TAEE TSR N UEARTAERMEHNZENE .
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WA W m®

B 4 s T RAR (8] 5269 Ak B

ANE

% 4.2 3% b2 ppm

L

s 2 H s 4 3 : 1
LA il
B 5 s T RAR [6] 29860 ARt i
1 i A l A
¥ LI ] 3 LI A M A B SR SN AR anns e ; AN AN e ™
4 [ 1 f | 3 2 3

s
HEBQ
B 6 AZstEstdT RAR (8] 332 dg i AHA

41



B F e Gl

e

]
1 ¥ + s . H H ' T -
LA L g4
T AR RS R TR 8] 32 44 5% M
TEAT 5.% B4 e
Y - |
- = - H P s 4

'ft&m

B 8 AZEBAHRT AR [8] F 245444 H

B ;_ M..i._mi

» . - - >

A 2l 2

B 9 AAARART A (8] F et asH

42



B4 3

B

I 11' A..AJL_L____..___

p I s H F4
HEBK
B 10 AT s T 247 [8] ¥ 4260 Btk

_J A N S

’ 14 ' *
A2 gt

4 4 3
] ¢ ] [ e

B 11 ASKETRT R [8] 12 445 mkik B

J. A A

3 M H - wm

L

B 12 ATRBARCT 247 [8] FJ2 69 Horki A

43



WA 83 A

| ; i
» s 4 F 5
BN
B 13 A R BT S5 (8] 52 a4 )

*MSC1 SFC #im==01%7 o HIWA0DJD.D  APCI, Neg S:zan, 100

10 X
1 3
80
60 - ]
40 ] :
g 1
20- N c ]
; : 3
u - ] .l - L o ...a.......uan-‘an_...........h.. l
200 LUl G'UU

M 14 sHRTEAR ] FRAHEER

“TRS01 SPC, Tme=0 540 of HLUG-200000.0  APCI, Neg, Scan, 100
o
1001 Max: 292381
m_
60-.
40-
~
i
20- o
0_ _J_._.,..._—-A-—..... .- Ae
——————— ————t————————————qy
0 500 1000 1500 mi

B 15 sHRTER]FBAHKER

44



WA il

pong-ha-081013-1408 #7 AT . G.00 Al ML 7TH1ED
T:+ 0 AP Clasrsna Full s (300 .00-2000 .00}
1o 1408 .1

14102

el Mwvdna
Byeyssagzaaaes

-
2 o

:
]

B 16 AFEAESRTERB]ERR#E

HOONG-H4}-061023-1744 811 RT 0.13 AV 1 NL: 1.34E7
T + ¢ APC| corona Full ma [ 400 00-2000.00)

1 17401
o8
[
L
7
k{
B
1889.2
“ 15773
40 18333
a5
1 d 2.3
3.0
0.7
18201
14888
! 13837 a2
1 12078 il
1042.0
4?-73 T8 w387 lﬂ-ﬂﬁ
s994 J & sraa wAT | N | l. oA | [ 1] ‘ I
e s e T s e i aunas manet e L R e
600 800 1000 1200 1400 1600 1800

B 17 ATRERT A7 (8] 520 R

45



LA BE R

&% 30k

[1] Atwood J L, koutsantnis G A, Raston C L. Purification of Cg and Cy
byselectivecomplexation with calixarenes[J]. Nature, 1994 , 368: 229-231

(2] Baralat N, Burgard M, Asfari Z, et al. Solevnt extraction of alkaline-carth ions by
dicarboxylated calix[4]arenes[J]. Polyhedron, 1998, 17(20): 3649-3656

[3] Shimojo K, Oshima T, Goto M. Calix[6)arene acid extraction spicificity with respect
to nucleaobases[J]. Analytica Chimica Acta, 2004, 521: 63-171

{4] aYu Liu, En-Cui Yang, Yong Chen, et al. Molecular Selective Binding of
Pyridinium Guest Ions by Water-Soluble Calix[4]arenas Eur[J]. J Org Chem, 2005,
21:4581-4588
b. Yu Liu, Bang-Tun Zhao, Lang-Xing Chem, et al. Liquid membrane transport
and silver selective electrode based on novel bis(3-pyridinecarboxylate) calix[4]
-arene as ionophore[J]. Microchemical Journal, 2000, 65, 75-79

[5] Shimojo K, Goto M. Synergistic extraction of nucleobase by the combination of
calixarene and D2EHPA[J]. Separation and Purification Technology, 2005, 44:
175-180

[6] Oshima T, Goto M, Furusaki S. Extraction Behavior of Amino Acids by Calix{6]
-arene Carboxylic Acid Derivatives[J]. J Inclusion Phenom Macrocyclic Chem,
2002, 43:77-86

[7] Mutihac L, Jurgen H, Buschmann, et al. Some Aspects of Extractability and
Transport of Amino Acid Esters by Calixarenes[J]. J Inclusion Phenom
Macrocyclic Chem, 2003, 47: 123-128

[8] Oshima T, Goto M, Furusaki S. Complex Formation of Cytochrome with a
Calixarene Carboxylic Acid Derivative: A Novel Solubilization Method for
Biomolecules in Organic Media[J]. Biomacromolecules, 2002, 3: 438-444

{91 Y Sawai, J H Moon. NMR analytical approach to clarify the molecular
mechanisms of the antioxidative and radical-scavenging activities of antioxidants
in tea usingl,1-diphenyl-2-picrylhydrazyl[J]. Agriculture Food Chemistry, 2000,
48(12): 6247-6253

[10] T Nakagawa, T Yokozawa, K Terasawa, et al. Protective activity of green tea
against free radical —and glucose-mediates protein damage[J]. Agriculture Food



AR 5

Chemistry, 2002, 50(8): 2418-2422

[11] Saeki K, Hayakawa X, Isenura N, et al. Important of a pyrogallol-type structure
in catechin compounds for apoptosis-inducing activity[J]. Phytochemistry, 2000,
53:391-394

{12] Hae Y C, Takako Y, Do Y S, et al. Peroxynitrite-scavenging activity of tea
tannin{J}. J Agric Food Chem, 1998, 46: 4484-4486

[13] Lkuro A, Takahiro S, Kaoru U, et al. Green tea polyphenols:Novel and potent
inhibitors of squalene epoxidase[J]. Biochemical and Biophsical Research
Communication, 2000, 268: 767-771

[14] Yen G C, Chen H Y. Relationship between antimutagenic activity and major
components of various tea[J]. Mutagenesis, 1996, 11(1): 37-41

[15] Stoner G D, Mukhtar H. Polyphenols as cancer chemopreventive agents[J}. Cell
Biochem, 1995, 22: 169-180

[16) k&, Xifpde, BBREZ, F BHMEESH&SA/LRENOTIRD]. KH#
£, 2002, 22(2):125-130 )

[17] &%, Wk, FHH, % HEUHRAESBSERENDPIILRREHE
[]. $ERAKFFR(BRFIER), 2003, 29(5): 408-417

(18] E#t¥, BE, KFEW, F FHILRXREAN S EALUREED]. XHE
T REIR, 2001, 20(2): 117-121

[19] Gutsche C D. Calixarenes[J]. Acc Chem Res, 1983, 16: 163-170

{20] Gutsche C D, Muthukrishran R. Analysis of the product mixtures produced by
the base-catalyzed condensation of formaldehyde with para-substituted
phenols[J]. J Org Chem, 1978, 43, 4905-4907

[21] Shinkai S. Calixarenes—the third generation of. supramolecules[J]. Tetrahedron,

1993, 49(40): 8933-8968

[22] C D Gutsche, B Dhawan, Kwang H N,et al. The Synthesis, Characterization, and
Properties of the Calixarene from P-tert-Butylphenol(J]. J Am Chem Soc. 1981,
103: 3782-3792

[23] C D Gutsche, M.Igbal. P-tert-butylcalix[4]arene[J]. Organic Syntheses, 1990, 68:
234-235

[24] Donald R, Stewart, Gutsche C D. Isolation, Characterization, and Conformational
Characteristics of P-tert-Butylcalix[9-20]arenas[J]. J] Am Chem Soc, 1999, 121:
4136-4146

[25] K Araky, A Yanagi, S Shinkai. Designed From Calix[4]arene[J]. Tetrahedron,

47



B #4783 B30

1993, 49, 6763-6772

[26] V Bshmer, F Marschollek, L Zetta, Calix[4]arenas with four differently
substituted phenolic units[J]. J Org Chem, 1987, 52(15): 3200~3205

[27] Jian Zhang, Ganna Podoprygorina, Ganna Podoprygorina, et al. Functionalized
Calix|8]arenes, Synthesis and Self-assembly on Graphite. Chem Mater, 2005, 17;
2290-2297

[28] Tracy A, Hanna, Lihua Liu, et al, Synthesis, Structures, and Conformational
Characteristics of Calixarene Monoanions and Dianions. J Am Chem Soc, 2003:
125: 6228-6238

[29] Mei-Xiang Wang, Hai-Bo Yang. A General and High Yielding Fragment
Coupling Synthesis ofHeteroatom-Bridged Calixarenes and the Unprecedented
Examples of Calixarene Cavity Fine-Tuned by Bridging Heteroatoms. J Am
Chem Soc, 2004, 126:15412-15422

[30] Alessandro Casnati, Riccardo Ferdani, Andrea Pochini, et al. p-(Benzyloxy)
calixf8]arene: One-Pot Synthesis andFunctionalization, J Org Chem. 1997, 62:
6236-6239

[31] Eui-Hyun Ryu, Yan Zhao. Efficient Synthesis of Water-Soluble Calixarenes
Using Click Chemistry. Organic Letters, 2005, 7(6): 1035-1037

{32] a. C D Gutsche. In Calixarenes; Royal Society of Chemistry, Cambridge,1989
b.Gutsche C D. Calixarenes Revisited: Monographs in Supramolecular

Chemistry. Cambridge, UK: Royal Society of Chemistry, 1998

[33] S Shinkai, § Mori, T Tsubaki, et al. New water-soluble host molecules derived
from calixarene[J]. Tetrahedron Letters, 1984, 25(46): 5315-5318

[34] T Arimura, S Shinkai, T Matsuda, et al. Fries Rearrangement in Calixarene
Esters:A New Entry for the Synthesis of p-Substituted Calixarenes[J]. Bull Chem
Soc Jpn, 1988, 61, 3733-3734

[35] keda A, S Shinkai, et al. On the Origin of High lonophoricity of 1,3- Alternate
Calix[4]arenes: 7- Donor Participation in Complexation of Cations and Evidence
for Metal - Tunneling through the Calix[4]arene Cavity[J]. J Am Chem Soc,
1994, 116(7):3102-3110

[36] C D Gutsche and I Alam, Calixarenes-23, The Complexation and Catalytic
Properties of Water Soluble Canxarenes[J]. Tetrahedron, 1988, 44, 4689

371 B%R, MHL, REE, F. UK FRBIERH TP O REED].
ST, 2001, 29(11): 1336-1342

48



WA %R

[38] XFEH, MER, KiIE, % REXBAERBIFRTEDNARERILE
7). & RidkE, 2003, 11(1): 72-75

[39] C D Gutsche, Lee-Gin Lin. The synthesis of functionalized calixarene[J].
Tetrahedron, 1986, 42: 1633-1640

[40] Gutsche C D, Nam K C. Synthesis, Propertise and Metal Complexation of
Aminocalixarenes[J]. J Am chem. Soc. 1988, 110: 6153- 6162

[41] ZE, ¥, Dy ReBE, & IR TERBIFREXRTEDHER
D). IR, 199, 26(3): 253-256

{42] K Ohto, MYano, K Inoue, ¢t al. Solvent Extraction of Trivalent Rare Earth Metal
Ions with Carboxylate Derivatives of. Calixarenes[J]. Anal Sci, 1995, 11:
893-890.

[43]) Amaud-Neu F, Collins EM, Deasy M, et al.. Synthesis, X-ray crystal structures,
and cation-binding properties of alkyl calixaryl esters and ketones; a new family
of macrocyclic molecular receptors[J]. J Am Chem Soc ,1989, 111: 8681-8691

[44] T4, EnH, HPE. HEREB AN KGBERKATEYE S M) 2005,
25(5). 576~578

{45] PNeri, G Corrattelli. "Alternate Alkylation”of P-tert-Butylcalix[8]arene in the
Presence of Weak Base[J]. J.Org.Chem, 1995, 60: 4126-4135

[46] W%, THE, BFHE, F. AFRHRCAZ (VIR TERBIFES
. MESYNERERIED]. THULESER, 1994, 10(4): 431-437

[47]1 RER, M8, B&E, & HRISRERITEYX K. WNERHA. Bk
£ 559 L2, 2000,22(3): 161-165

{48] Suk-kyu Chang, Whan Cho,. New Metal Cation-Selective Ionophores Derived
From Calixarene: Their Synthesis and Ion Binding Properties[J]. J Chem Soc,
Perkin Trans [. 1986:211-214

[49] Dmitry M R. Calixl4]arene Salenes:A Bifunctional Receptor for NaH2PO4. J
Org Chem, 1994 , 59 :3683-3686

[50] Beer, Paul D, Drew, Michael G. B; et al. Anion recognition properties of new
upper-rim bis[rhenium(l) bipyridyl, ruthenium(II) bis(bipyridyl), cobaltocenium
calix[4]arene receptors dictated by lower-rim substituents. Chem Commun, 1996,
18: 2161-2162

[51] Chem S H, Lao G R. “Bioorganic Chemistry”, Sichuan Daxue Publishing -
House,1991,272(in Chinese)

[52] Shinkai S. “Biocorganic Chemistry Fronties 17, Ed by Dugas H, Springer-Verlag

49



WA ZH M

Berlin Heidelberg, 1990, 178 and references cited therein
[53] Shinkai S, Araki K, Manabe O. NMR Determination of Association Constant for
Calixarene Complexes. Evidence for the Formation of a 1:2 Complex with
Calix{8]arene[J]. J Am Chem Soc, 1988,110: 7215-7217
[54] BRBUE, FHRA, RLE, % BFREAZENS TRINGERATRHBILS
UL, 1999, 19, 339-347
[55] Jankum J, Selman S H. Swiercz R, et al. Why drinking green tea could prevent
cancer[J]. Nature, 1997, 387 : 501-504
[56] Cao Y, Cao R. Angiogenests inhibited by drinking tea[J]. Nature, 1999, 398;
381-385
[57] Yang CS, Wang ZY. Tea and cancer[J]. Jnat CancerInst, 1993, 85: 1038-1049
[58] Z=#l, K. FrHikkle EGCG MRAEMBHA N ERME)]. NER
TRZEM, 1995, 38(1): 123-124
[59] Pard O, Swaisgood H E, Allen J C. Calciumbinding of phosphopeptides derived
from hydrolysis of asl -casein or -casein using immobilized trypsin[J]. J Dairy
Sci[J], 1998, (81): 2850-2857
[60] X248, it FEMFENAEERENHGRY). 8R5REBEIL,
1998,24 (5): 47-51
[61] Yokozawa T X, Dong E X, Nakagawa T X, et al. In vitro and in vivo studies on
the radical scavenging activity of tea[J]. J Agric Food Chem, 1998, 46(6):
2143-2150
[62] FEHE, Hbt, KEBE, ¥ REBTIUFFRATRESTXRERHT
&{J1]. 2005, 24 (10): 877-879
{63] Douglas J T, MichaelL K. Molecular dynamics simulwtions of a calcium
carbonate/calaium sufonate reverse micelle[J]. J Phys Chem, 1996, 100(16):
6637-6648
[63] D Blache, P Durand, M Prost, et al. (+)-Catechin inhibits platelet hyperactivity
induced by an acute iron load in vivo[J]. Free radical biology and medicine, 2002,
33(12): 1670-1680
[65] F Sanae ,Y Miyaichi, H Kizu, et al. Effects of catechins on vascular tone in rat
thoracic aorta with endothelium[J]. Life Science, 2002, 71(21): 2553-2562
[66] TKE . FeL MyXhOo o LB R B 44 fE R BT R E(D]. B %M, 2001,
4:16~18
[67] HL Lung, W K Ip, C K Wong, et al, Anti-proliferative and differentTiation

50



W83 BEM

-inducing activities of the green tea catechin epigalloCatechin-3- gallate(EGCG)
on the human eosinophilic leuke mia Eol-1 cell line[J]. Life Science, 2002, 72(3):
257-268
[68] GSadik, R.Islam, M.M.Rahman, et al. Antimicrobial and cytotoxic constituents
of Loranthus globosus[J]. Fitoterapia, 2003, 74(3): 308-311
[69] S.Asfar, S.Abdeen, H.Dashti, et al. Effect of green tea in the prevention and
reversal of fasting—induced intestinal mucosal damage[J]. Nutrition, 2003, 19
(6): 536-540
[70] H Babich, M E Krupka, H A Nissim, et al. Differential in vitro cytotoxicity of
(—)-epicatechin gallate(ECG) to cancer and normal cells from the human oral
cavity[J]. Toxicology in vitro, 2005, 19: 231-242
[71] Zong Ping Chen, John B Shell, Chi-Tang Ho, et al. Green tea epigallocatechin
gallate shows a pronounced growth inhibitory effect on cancerous cells but not
on their normal counterparts[J]. J.Cancer Letters, 1998, 129: 173-179
[72] 28, BWE. FEH—HHPALBRONELTRD. gaRF %,
1999, 20(5): 9-11
[73] 32, F REENSBBRAEGAEESERIMLED]. FERY,
1996, 18(2): 20-21
[74] RIBILA. A simple preparation chromatography separation of green tea
catechins[J]. Nippon Kaishi Nigeikagaku, 1989, 63(4): 845-847
[75] Ozawa T. The separation of catechins from green tea[J]. Agncultute
Biochemistry, 1982, 46(7): 1082-1097
[76] Ryoyasu Saijio. Isolation and chemical structure of two new catechins[J]. Nipp
-onKaishi Nigeikagaku,1989, 63(4): 878-880
[77] BiGidE, FEB FHFEZRIEM], L@ LEHNEHRABRHE,
1991:157-169
(78] EBFH, BE, KXW, F. RHLFRLGHIEALREE]D]. THRZ
TRZ%4R,2001, 202): 117-121
[79) #it#, AF b, BEE BERHEE LS BALREILFRGBIRD.
LA 5, 2003, (5): 237-249
[80] Copeland E L, Williams C M, Williams C M. Preparation of (-) epigallocatechin
gallate from commercial green tea by caffeine precipitation and solvent
partition[J]. Food Chemistry, 1998, 61: 81-87
[81] KE#E, BEE, AR, JLFXEEENEGCGC BALAMLHFT LT ZHM AR,

51



WL #Arie3r 2% 0

2002, 3: 136~137

[82] ¥ 4. Frt MUY Lig: ERRlERANRH

[83] Ji/ME. WSBETEDMIAR: [ML#ARX]. W R A%, 2001

[84] TANG Ke-Wen, Chun-Shan. Enantoselective Extraction of Terbutaline
Enantiomers by Lipophilic Tartaric Acid[J]. J CENT SOUTHUFFNIV
TECHNOL, 2003, 10(1): 44-48

[85] Iwamoto K; Shinkai S , Syntheses and ion selectivity of an conformational
isomers of tetrakis ((ethoxycarbonyl) methoxy) calix[4]arene[J]. J Org Chem,
1992, 57: 7066-7073

[86) ERL, AF. Bk¥E L7 B EA L ph ik £ 1 3KI 4 BE AR B MR X 4],
M F{EZ, 2003, 20(11): 1108-1110

[87) BRI, AL, #hitts, % RECHA s X 3% 4 B Aol 55 0% M4 5 4 1
). 25k, 2003, 23(1): 143-145

[88) ZHeH, HERK. HREAGERIGEMERPILFENSEY. $ii
T,2003 (1): 46-48

[89] ZER, FEF, FRL, % ARETHREFNSEREEIEZREILE
BAEER (BRBHER) ,2006(37): 1127-1131

52



B R A, B

M

ARSI . 5B REAMER = EHBEAEOHEFABRLXMET
SERLET . M6 S0 B S B B — P R E AR FE 2 0 L. BTG 25T,
AEEN, EEIEHE, 2R IMSHERSE. it FERROBE, #ErI
UE PS8 Jiafl y

) e 00 K i ) R 2 T D B R AP E P A SR P S TR TR T B . AL
JE 7RI B 3 T2 B 1 - B I GO0 FO SR T SE BT, TEE R BT I T E B &
(A TN

FERHHKET. 238, FEFERZE FEREXEINEFRFTHL TRIHE
FISEHE.

A S LR A BT A TR AL

it E 2 AR FHFE R I H (No. 20576029) (%8S .

53



g DAY Tt - W R R B i

BOE AR+ 7 8] & FTRAGIE 3L

1. TS, |WALE, SRR, BES SRT #HAM (Bl HiEmRirEMm & akl]].
G AL, 2007, 15 (1): 79-81.

2. YI Jian-min, HUANG Sai-Jin, TANG Ke-wen, HUANG Ke-long. The Synthesis of
Calixarenes and Their Extraction Performance For Ester Catechins[]J]

¢J.CENT.SOUTHUNIV.TECHNOL) T3,

54



	封面
	文摘
	英文文摘
	原创性声明及关于学位论文使用授权说明
	第一章绪论
	1.1杯芳烃及其衍生物合成的研究进展
	1.1.1杯芳烃的制备
	1.1.2杯[8]芳烃的修饰

	1.2杯芳烃在萃取分离上的应用
	1.2.1杯芳烃对金属阳离子的识别分离
	1.2.2杯芳烃对金属阴离子的识别分离
	1.2.3杯芳烃对有机分子的识别分离

	1.3天然酯型儿茶素的研究
	1.3.1天然酯型儿茶素的概述
	1.3.2天然酯型儿茶素的应用研究
	1.3.3天然酯型儿茶素的分离提取现状的研究
	1.3.4天然酯型儿茶素分析方法

	1.4本人的工作
	1.4.1本文的研究内容
	1.4.2创新之处
	1.4.3研究意义


	第二章杯芳烃及其衍生物的合成
	2.1实验部分
	2.1.1实验主要仪器与试剂
	2.1.2合成线路
	2.1.3不同空腔的杯芳烃的合成
	2.1.4对叔丁基杯[8]芳烃酯的衍生物的合成
	2.1.5对叔丁基杯[8]芳烃醚类衍生物的合成

	2.2结果与讨论
	2.2.1反应机理
	2.2.2不同空腔的杯芳烃的表征
	2.2.3对叔丁基杯[8]芳烃酯的衍生物的表征
	2.2.4对叔丁基杯[8]芳烃醚类衍生物的表征
	2.2.5合成的讨论

	2.3本章小结

	第三章杯芳烃对酯型儿茶素萃取性能的研究
	3.1萃取分离的原理和方法
	3.1.1萃取分离的基本理论

	3.2实验部分
	3.2.1实验主要仪器与试剂
	3.2.2实验过程

	3.3结果与讨论
	3.3.1酯型儿茶素的制备
	3.3.2萃取过程中的分子识别机理
	3.3.3不同的杯芳烃对分配系数和分离因子的影响
	3.3.4对叔丁基杯[8]芳烃的浓度对分配系数和分离因子的影响
	3.3.5萃取温度对分配系数和分离因子的影响

	3.4 小结

	第四章杯芳烃醚类衍生物对酯型儿茶素萃取性能的研究
	4.1实验部分
	4.1.1实验主要仪器与试剂
	4.1.2实验过程

	4.2结果与讨论
	4.2.1酯型儿茶素单体及对叔丁基杯[8]芳烃醚的结构
	4.2.2不同的杯芳烃醚对分配系数和分离因子的影响
	4.2.3对叔丁基杯[8]芳烃己基醚的浓度对分配系数和分离因子的影响
	4.2.4萃取温度对分配系数和分离因子的影响

	4.3 小结

	第五章结论
	附图
	参考文献
	致谢
	攻读硕士期间发表的论文



