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< >‘ S,
o&g + ROH (N-protected amino acid)

HO OGH,

(1)
1) DCC/DMAP

2) silica gel

'

RO OCH,4 RO OcH, HO OcH,
di-O-aminoacylated derivatives mono-O-aminoacylated derivatives
(17a) R=Z-Gly- (24a) R=Boc-Gly- (17b) R=Z-Gly- (24b) R=Boc-Gly-
(18a) R=Z-Ala- (25a) R=Boc-Ala- (18b) R=Z-Ala- (25b) R=Boc-Ala-
(19a) R=Z-Val- (26a) R=Boc-Val- (19b) R=Z-Val- (26b) R=Boc-Val-
(20a) R=Z-lle- (27a) R=Boc-lle- (20b) R=Z-lle- (27b) R=Boc-lle-
(21a) R=Z-Phe- (28a) R=Boc-Phe- (21b) R=Z-Phe- (28b) R=Boc-Phe-

(22a) R=Z-Lys(2)- (29a) R=Boc-Lys(Z)- (22b) R=Z-Lys(2)- (29b) R=Boc-Lys(Z)-
(28a) R=Z-Asp(OBzl) (30a) R=Boc-Asp(OBzl) (23b) R=Z-Asp(OBzl) (30b) R=Boc-Asp(OBzl)-

OH
(@)
+ ROH (N-protect i i
C“:(ab T OH (N-protected amino acid)
3~ OCH3
(2)
1) DCC/DMAP
2) silica gel

' :

OR OR OH
RO @) HO 0, + R ©;
CH30 CHgO CHgO =

CH30 OCHs CHzO OCHa HzO OCHa
di-O-aminoacylated derivatives mono-O-aminoacylated derivatives
(17a) R=Z-Gly- (24a) R=Boc-Gly- (17b) R=Z-Gly- (24b) R=Boc-Gly-
(18a) R=Z-Ala- (25a) R=Boc-Ala- (18b) R=Z-Ala- (25b) R=Boc-Ala-
(19a) R=Z-Val- (26a) R=Boc-Val- (19b) R=Z-Val- (26b) R=Boc-Val-
(20a) R=Z-lle- (27a) R=Boc-lle- (20b) R=Z-lle- (27b) R=Boc-lle-
(21a) R=Z-Phe- (28a) R=Boc-Phe- (21b) R=Z-Phe- (28b) R=Boc-Phe-

(22a) R=Z-Lys(2)- (29a) R=Boc-Lys(2)- (22b) R=Z-Lys(Z)- (29b) R=Boc-Lys(Z)-
(28a) R=Z-Asp(OBzl) (30a) R=Boc-Asp(OBzl) (23b) R=Z-Asp(OBzl) (30b) R=Boc-Asp(OBzl)-

X1 N-AR#ET I/ BOETNVA~DEA
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ARETHhole, ZOMMIZT I/ BON-KIu R OB KT %
RFIEP T LD ORIKBRED R L LT, HAM TOXZMEIX
o NS¥ (WA LRl e

#&1 Preliminary experiments for sugar derivaties (1 and 2)

with N-Protected amino acids

Aminoacyl group from compound 1 from compound 2

di-O-deriv. mono-O- di-O-deriv. = mono-O-
Z-Gly- 87%((3a) 0%(3b) 72%(17a) 0%(17b)
Z-Ala- 86%(4a)  0%(4b) 76%(18a) 0%(18b)
Z-Val- 45%(5a) 33%(5b) 17%(19a) 77%(19b)
Z-1le- 38%(6a) 39%((6b) 14%(20a) 83%(20b)
Z-Phe- 77%(7a)  0%(7b) 89%((21a) 0%(21b)
Z-Lys(Z)- 75%(8a)  0%(8b) 64%(22a) 8%(22b)
Z-Asp(OBzl)- 75%(9a)  0%{(9b) 67%(23a) 6%(23b)
Boc-Gly- 90%(10a) 0%(10b) 79%(24a) 0%(24b)
Boc-Ala- 90%(11a) 0%(11b) 84%(25a) 0%(25b)
Boc-Val- 86%(12a) 0%(12b) 20%(26a) 75%(26b)
Boc-Ile- 74%(13a) 0%(13b) 15%(27a) 81%(27b)
Boc-Phe- 80%(14a) 0%(14b) 90%(28a) 0%(28b)
Boc-Lys(Boc)- 78%(15a) 0%(15b) 81%(29a) 0%(29b)
Boc-Asp(OBzl)- 76%(16a) 0%(16b) 78%(30a) 0%(30b)
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fHY4 3 BBoc-7 2 /B LARGICHMEN, BREZAETAVL X
P TREFTBEZ L TE A L7 MMTib&as. 46, 49, 50, 518
"ok,

EB 421385 € 5 11 & Boc-Asp(OBzl)-OH & ##55 LTz Db .
R - PR T B D VI HEE T-B MR I K v IR S e, [RlABR
DFEIZ TR LIILEMOE R EZIT T FTNENOILEY
DU, Bl HBELEE. RARI AR My, TR Z2RK2T

i )
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“AFNENFRY YERML, OTZRATFAEE DY 1.245 8,
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@’V DCC/DMAP @/vo o

(31) R=Z-Gly
(32) R=Z-Ala-

(34) R=Z-Lys(2)-
(35) R=Z-Asp(OBzl)-

l 1) 90% AcOH

2) Ho/Pd

%A St o
(36) R=Boc- Gly HCl/dioxane H%ﬁ
(37) R=Boc-Ala-

RO
(38) R=Boc-Val- OCHg
(39) R=Boc-lle- (45) R=H-Gly-
(40) R=Boc-Phe- (46) R=H-Ala
(41) R=Boc-Lys(Boc)- (47) R=H-val-
(42) R=Boc-Asp(OBzl)- Ho/Pd (48) R=H-lle-
(49) R=H-Phe-
HCl/dioxane (50) R=H-Lys-
OH (51) R=H-Asp-
H @)
H- Asp(Om
sp(OBzl)- OOCH3
(43)
Ho/Pd
HCl/dioxane
OH
HO O
Boc-Asp-
Boc-Asp-O ocH,
(44)

[X|2 Synthesis of Methyl 2,3-di-O-aminoacyl-a-D-glucopyranosides.
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OH o
HO‘%?OA DCCOMAP R 0
RS o CH30

CH; O
gep ! O 50 b
(52) R=Z-Gly-
(53) R=Z-Ala-
DCC/DMAP (54) R=Z-Phe-
V
H-Aso(OBzl)-
RO ORO H-Asp(OBzI)-M Ho/Pd
e e Gl CH; O
g C'_bOOCI—tg HCl/Dioxane CHz O OCHs
(55) R=Boc-Gly-
(56) R=Boc-Ala- Ho/Pd !
(57) R=Boc-Val-

(58) R=Boc-lle- \
(59) R=Boc-Phe- Ho
(60) R=Boc-Lys(Boc)- HCl/dioxane

(61) R=Boc-Asp(OBzl)- CH3000H3
Ho/Pd ) R=H-Gly-
HCl/dioxane (65) R=H-Ala-

(66) R=H-Val-

(67) R=H-lle-
(68) R=H-Phe-

(69) R=H-Lys-

Boc-Asp-

(70) R=H-Asp-

Boc-Asp- 0 ) P

CH; O

CHs0 ¢,

[X|3  Synthesis of Methyl 4,6-Di-O-aminoacyl-
2,3-Di-O-methyl-a-D-glucopyranosides.
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#&3 Times for complete hydrolysis of O-aminoacyl sugars

OH position Acyl Comp. No. Time(min) Relative rate

2,3-di-O- Acetyl 40 100
Glycyl (45) 70 57
Alanyl (46) 90 44
Valyl (47) 240 17
[soleucyl (48) 225 18
Phenylalanyl (49) 120 33
Lysyl (50) 90 et
Aspartyl (51) 130 31
4,6-di-O- Acetyl 60 67
Glyceyl (64) 120 33
Alanyl (65) 130 31
Valyl (66) 310 13
Isoleucyl (67) 260 15
Phenylalanyl (68) ' 180 22
Lysyl (69) 160 20
Aspartyl (70) 200 20
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Hydrolysis (%)

Time (hr)

[X|4 Enzymatic hydrolysis of O-aminoacyl sugars by pronase E.
(0J) 2,3-di-O-Gly-(45),(l) 2,3-di-O-Ala-(46),(A) 2,3-di-O-Val-(47),
(A) 2,3-di-O-1le-(48),(@®) 2,3-di-O-Phe-(49),(O) 2,3-di-O-Lys-(50),
(D) 2,3-di-O-Asp-(51).
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XI5 Enzymatic hydrolysis of O-aminoacyl sugars by trypsin.
(0J) 2,3-di-O-Gly-(45), (@) 2,3-di-O-Phe-(49), (O) 2,3-di-O-Lys-(50).
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X6 Enzymatic hydrolysis of O-aminoacyl sugars by chymotrypsin.
(0) 2,3-di-O-Gly-(45), (@) 2,3-di-O-Phe-(49), (O) 2,3-di-O-Lys-(50).
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Methyl 4,6-di-Oglycyl-a-D-glucopyranoside % 82% @ Y Ta] 4 L .
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#&4 Comparison of the deblocking conditions between

aminoacyl and usual protecting groups

Protecting group

Deblocking conditions

OH H" H,/Pd PronaseE Chymotrypsin Trypsin
Acetyl 2 S = e b -
Benzoyl e 1 = 8 s - -
Benzyl g sn e o a - - g
Benzylidene | w5, =+ ¥ o + - o -
Trityl = Sy ey - by ti
Glycyl L P e i . et
Alanyl it = ot 3 S 2%
Valyl + s g .3 i i
Isoleucyl + = - + - Y
Phenylalanyl + X o i 3 =
Lysyl 7 = - + = S
Aspartyl + — . = = -
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&S5 Tastes of Methyl 2,3-di-O-aminoacyl-a.-D-glucopyranosides

Compound Taste Tl Note’

(2,3-substituent) (mM)“

(H-Gly-) Sweet 2.10 Rsuc= 2.3
(H-Ala-) Sweet 0.32 Rsuc= 15.6
(H-Val-) Sweet 0.41 Rsuc= 12.2
(H-Leu-) Bitter 0.08 Rcaf= 125
(H-Ile-) Bitter/Sweet’ 0.20

(H-Tle-) Bitter 0.18 Rcaf= 5.6
(H-Phe-) Bitter 0.05 Rcaf=  20.0
(H-D-Phe-) Bitter/Sweet 0.12

(H-Pro-) Sweet 1.50 Rsuc= 3.3
(H-Lys-) Umami* 0.50

(H-Orn-) Umami* 0.20

(H-Tyr-) Bitter 0.04 Rcaf=  25.0
(H-Thr-) Bitter/Sweet 0.70

(H-Asp-) Sour/Sweet’ 0.10

(H-Asp(OBzl)-) Bitter 0.12 Rcaf= 8.3
(H-Glu(OBzl)-) Bitter 0.10 Rcaf=  10.0

a Threshold value.

b Rsuc, ratio to the value of sucrose; Rcaf, ratio to the value of
caffein.

¢ Bitter taste with weakly sweet taste.

d Monosodium glutamate-like taste.

e Sour taste with sweet taste.
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#6 Taste of O-aminoacyl sugars composed of phenylalanine

Compound Taste T.V.”(mM) Rcaf’
Methyl 2,3-di-O-(L-phenylalanyl)-
a-D-glucopyranoside Bitter 0.05 20
Methyl 2,3-di-O-(L-phenylalanyl-
L-phenylalanyl)-a-D-glucopyranoside  Bitter 0.003 333

Methyl 2,3-di-O-(L-phenylalanyl-
L-phenylalanyl-L-phenylalanyl)-

a-D-glucopyranoside Bitter 0.002 500
Methyl 2,3-d-O-(D-phenylalanyl)-

a-D-glucopyranoside Bitter 0.12 8
3-O-(L-phenylalanyl)-D-glucose Bitter 0.09 11
a Threshold value. b Ratio to the value of caffeine.

77 Taste of Methyl 2,3-di-O-aminoacyl-a-D-glucopyranoside

composed of neutral amino acids other than phenylalanine

Compound Taste T.V.°mM) Rcaf’ Rsuc’
Methyl 2,3-di-O-(L-leucyl)-
a-D-glucopyranoside Bitter 0.08 12.5 -
Methyl 2,3-di-O-(L-isoleucyl)-
a-D-glucopyranoside Sweet/Bitter’ 0.2 - -
Methyl 2,3-di-O-(L-valyl)-
a-D-glucopyranoside Sweet 0.41 - 12.2
Methyl 2,3-di-O-(L-alanyl)-
a-D-glucopyranoside Sweet 0.32 E 15.6
Methyl 2.3-di-O-glycyl-
a-D-glucopyranoside Sweet 2.1 - 2.3

a Threshold value. & Ratio to the value of caffeine.
¢ Ratio to the value of sucrose. d Bitter taste with weak sweet taste.
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#&8 Tastes of O-aminoacyl sugars composed of L-alanine

Compound Taste T.V.(mM)

Methyl 2,3-di-O-(L-alanyl)-

a-D-glucopyranoside Sweet 0.32
Methyl 2,3-di-O-(L-alanyl-

L-alanyl)-a-D-glucopyranoside ~ Sweet/Bitter” 0.63
Methyl 2,3-di-O-(D-alanyl)-

a-D-glucopyranoside Bitter 0.18
3-O-(L-alanyl)-D-glucose Sweet 2.3
Methyl 2,3,4,6-tetra-O-(L-

alanyl)-a-D-glucopyranoside Sweet -

a Threshold value. & Bitter taste with weak sweet taste.

¢ The sweetness is about twice as strong as that of sucrose.
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T1,0, Bu,NBr
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HgBr,

O O
><0R ROH

Cat.
O
@OAC R: Alkyl, Aryl, Aralkyl etc.

[X|7 Typical synthetic methods of glycoside.
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&9 Some examples of heteropoly molybdates

Composition

Typical hetero atoms

Formula

o b
129
2:18
1:9
1:6

4:12

Im: 6m

Type A (Keggin anion) P™*, Si*
Type B (Icosahedral)  Ce™, Th*

Keggin deform P, As™, Ge*
Keggin analogue P>, As™
Asymmetric Mn*, Ni*
Type A Te™, I
Type B Col* A, €™
Ak
P5+

3
Co™, Mn”, Cu™, Se™, As™

XM Qe
D(“-Molzon]—s
[XMMOI 1 039]-(12—11)
[P2M018062.]-6
[X*"*Mo,0,,]°
[X""Mo,0,,]**"
[X"*Mo,0, H "
[H4A54M012052]4
[X,M0.0,,]°
[Xn+MOGOx]m—(2x-36-n)
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Typical Procedure

Penta O-acetyl-B-D-glucopyranose (100mmol)
1-Alcohol (200mmol)
Heteropoly acid (0.2mmol)

Solvent (50ml)

Stirred at 80°C for 2.5 h

Washed with NaHCO, aq. soln. then water

Evaporation in vacuo

Purified on silica-gel chromatography
or solvent extraction

Alkyl 2,3,4,6-tetra-O-acetyl-D-glucopyranoside

8 Heteropoly acid catalyzed glycosylation of some alcohols.
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#10 Yield and anomer ratio of alkyl glucoside tetra acetates by
heteropoly acid catalyzed glycosylation of 1-alcohols

ROH Catalyst Yield(%)  Anomer ratio’(a/p)
Butyl- PMo,, 75 41/59
Octyl- ZnC,, 46 73/27

p-TsOH 19 46/54
PMo,, 76 39/61
SiMo,, 74 40/60
PW,, 73 73/27
Siw,, 71 75125
Hexadecyl- PMo,, 62 40/60

a Isolation yields of alkyl 2,3,4,6-tetra-O-acetyl-D-glucopyranoside.
b Determined by “C-NMR.
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711 Glycosylation of some alcohols and phenols
with per-acetylated aldoses

Aldose ROH Catalyst  Reaction time Yield® Anomer’
(h) (%)  (Bla
Glucose 2-ethylhexyl PMo,, 3.0 v 61 :39
cyclohexyl PMo,, 4.0 66 59 : 41
menthyl pMo,, 4.0 63 32:68
benzyl PMo,, 2.0 78 68 : 32
phenyl ZnCl, 0.5 52 Vi s
Zn(Cl, 1.5 49 63 : 37
p-TsOH | . 49 81:19
PMo,, 0.5 69 9 : 4
PMo,, 1.5 81 92:8
4-nitrophenyl PMo,, 1.0 76 90 : 10
4-hydroxyphenyl PMo,, 1.0 B 92:8
Maltose dodecyl ZnCl, 2.0 38 33 67
PMo,, 2.0 64 61 : 39

a Isolation yields of anomer mixture of alkyl(aryl) 2,3,4,6-tetra-O-
acetyl-D-glycopyranoside.
b Determined by “"C-NMR.
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[X|9 Acidity conversion of HPA(PMo,,) in 1-octanol.
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[XI10 Anomerization of Octyl 2,3,4,6-tetra-O-acetyl-B-D-

glucopyranoside in the presence of acid catalyst.
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#&12 Glycosylation of some thiols with glucose penta-acetate in the

presence of acid catalyst

RSH Catalyst Yield (%) Anomer ratiob(ﬁ/a)Dithioacetal(%)

Octyl- Zn(Cl, >4 90 : 10 28
p-TsOH 62 86: 14 11
Siwv, 86 99:1 2
PW,, 79 98:2 2
SiMo,, 66 98:2 1
PMo,, 62 9723 1
Decyl- Siwv, 84 98 :2 2
Dodecyl-  SiW,, 81 213 1
Phenyl- SiW , 92 98 :2 2

a Isolation yield of pure alkyl 2,3,4,6-tetra-O-acetyl-f-D-gluco-
pyranoside by recrystalization.

b Anomer ratio in the reaction mixture determined by “C-NMR.
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#*13  Preparation of Alkyl thio-p-D-maltoside

RSH Catalyst Yield'(%) Anomer ratiob(B/a) Chemical shift’

Octyl- Siwv, 81 98:2 102.9, 87.2

Nonyl- SiW , i/ 98:2 103.0, 87.3

Decyl- Siw , 78 97:3 102.8, 87.0

Undecyl- SiW,, 7 96 : 4 102.9, 87.3

Dodecyl- SiW,, 70 9713 130.1, 87.5
Siw,,/Si0,” 79 97:3

a Isolation yield of de-protected alkyl thio-f3-D-maitoside.

b Anomer ratio of alkyl thio-D-maltoside hepta-acetate in reaction
mixtue.

¢ PC-NMR chemical shift from TMS in ppm of C, carbon in CDCL.

d SiW , supported on silica-gel (Merck 60).
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#14 Direct coupling of alcohol and unprotected glucose in the

presence of acid catalyst

Alcohol Molar® Catalyst Reaction Condition Conversion
ratio temp/°C  time/min /mol %
Methanol 20:1 HCI reflux 240 87
20:1 PMo,, reflux 240 90
n-Butanol 10:1 P-TsOH 100 180 76
10:1 PMo,, 100 180 78
n-Octanol 10:1 p-TsOH 110 180 42
10:1 PMo, 110 180 64
Dodecanol 15:1 p-TsOH 110 240 20
15:1 PMo,, i10 240 45
I-Menthol ~ 10:1 ZnCl, 110° 240 12
10:1 PMo,, 110° 240 54

a alcohol:glucose ratio in the starting mixture.

b N-methyl pyrolidone was used as a solvent.
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OAc OAc
Ac o %oo H
CXCO 1} Catalyst (XCO i 2

AcO

Catalyst Yield(%) Anomer ratio(f/a)

HgBr, 90 87/13
PMo,, ) 87/ 13
PMo,,,Li 93 93/7
PMo,,,Li, 93 95/5

[X|11 Synthesis of Octyl 2,3,4,6-tetra-O-acetyl-D-glucopyranoside

via 1,2-orthoester derivative
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15 CMC values of the alkyl glycoside

hydrophilic block alkyl chain CMC(mM)
glucose hexyl- 392
octyl- 12.5
decyl- 4.3
undecyl- 2.5
dodecyl- 0.9
maltose dodecyl- 51
ethylené"oxide—Smol dodecyl- ST
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#16 Some properties of surfactants
AG8 AGI0 SE LAS SIS DB.

Foam height (mm)

0 min 152 " 250 W98 F288. 235 217
5 min 133 249 194 235 232 213
Permeability(sec) 3h 26 360 150 58 =4

Surface tention(dyn/cm) 45.6° 28T 381 "30F 355 322
AG8: Octyl D-glucopyranoside,AG10: Dodecyl D-glucopyranodside,
SE: Sucrose dodecanoate, LAS: Dodecylbenzene sulfate,

SDS: Sodium dodecyl sulfate, D.B.: Dodecyl bethain.
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solvent front

12 Retention time of polyol compounds on keratin column.
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[X|13 CD spectra of pocine pancreas lipase with and
without surfactants.
(a) without surfactant. (b) with Octyl glucoside.
(c) with sucrose dodecanoate. (e) with SDS.
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Residual triheptyl (%)

Time (hr)
[X|14 Lipase catalyzed hydrolysis of triheptyl in the absence and

presence of surfactant at 35°C, pH 5.0.
(O) control, (O0) AG-8, (@) SDS, and (M) Triton X-100.
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717 Temperature stability of pocine pancreas lipase in the presence

and absence of Octyl glucoside

Temp. Relative activity"’
without surfactant with octyl glucoside magnification
0°C 0.27 1 4.30
20°C 0.90 1.88 2.09
40°C 1.00 2.25 22
60°C 0.21 1.52 7.23

1) Phosphate buffer at pH 7.5, olive oil was used as a substrate.

718 pH Stability of pocine pancreas lipase in the presence and

absence of Octyl glucoside

pH Relative activity'’
without surfactant with octyl glucoside magnification

4.0 0.61 0.90 1.48
5.0 0.63 1.19 1.89
6.0 0.65 2.49 3.83
7.0 0.75 3.24 4.32
8.0 1.00 2.85 2.85
9.0 0.65 2.50 2.60
10.0 0.59 1.53 2.60

1) Phosphate buffer at 35°C, olive oil was used as a substrate.
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#&19 CMC values of the alkyl thiomaltoside and -thioglucoside

Alkyl-thioglycoside CMC(mM) Ratio
Octyl-thiomaltoside 8.2(A)

A/B=3.4
Nonyl-thiomaltoside 2.4B)

B/C=4.0
Decyl-thiomaltoside 0.6(C)

C/D=3.0
Undecyl-thiomaltoside 0.2(D)

B/E=3.3
Heptyl-thioglucoside 30.0E)

E/F=3.3
Octyl-thioglucoside 9.0(F)

F/G=3.6
Nonyl-thioglucoside 2.5(G)
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[X|15 Removal of alkyl thiomaltosides by dialysis.

(O) octyl thiomaltoside, (@) nonyl thiomaltoside,
(A) decyl thiomaltoside, (A ) undecyl thiomaltoside.
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[X]16 Solubilization of membrane proteins of V. parahaemolyticus
with alkyl thiomaltoside.
(O) octyl thiomaltoside, (@) nonyl thiomaltoside,
(A) decyl thiomaltoside, (A) undecyl thiomaltoside,
() heptyl thioglucoside.
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ARz W, WEFROTAXIABEERZE TATAFZNLF
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[X|17 Solubilization of H'-translocating ATPase.
(O) octyl thiomaltoside, (@) nonyl thiomaltoside,
(A) decyl thiomaltoside, (A ) undecyl thiomaltoside.

64



EmE "ACEBDEEICHTIER

ARIEENTEBRE 7)) T 7 a k vkt ATPase 37 1 722
FFEABDETHEEL TS D, FhE bF & LTHEETID
IZDOWTHBRA K e 253, 1EMEHIE DA TIXHIWT 5 Z & 25K
THbdH. bL. FFESK L LTARILERTWIUIEZ OofFEHIZ
DCCORMZEVFESIN, FRETHINWEHEEZZITRNENS Z
ERHEENTNWBED?, TAFAFE<N Y RiTkoTH
IEENTeZ DBEFRIZDCCER RN L TEEREEOEBILZEE L. &
DR ZHIBIT/R UTens, BEENE (LR £2 10029 3) 1
DCCQuM) DFHEINT & YV #I40%IT/EF L. FILLL EDEBRE OFRINT
FoTHEDEMREZBERE LTV, ZOZ LT AFAFE<IL
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[X]18 Effect of DCC on the solubilized ATPase acitivity.
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BRENTRY., 77V 7r—> a v OHARLEHLBEITIIRED X
=TS AN REZR T /) < — DBHRBBA AR TH o Tz,

EEDPBB LN ETHRE L) a Vb B REATOT 7
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EBTE (A%) TOULNERET/VIAVICETSHIYIALRED
BR

Rl TRAREBRERERY) ~—DEANF 4 5T uy 2L LTO
T/ <—IBELTIE FAMOTYetv X, BRIELEKDORSI L EDHIT
BONTCHEERRRBICEETE LI ENEREIND, ¥, 77
Vary e L TAENARRYERZBLEI LIS > ETHRN., #
HIZZOHWNIZ» 25T 7V arv e LTKBEE2ETS (X&) 7
7 VI)VER T X5 )V T 5 2-hydroxyethyl methacrylate(2-HEMA)E X
U2-hydroxyethyl acrylate(2-HEA)Z#IR L. TNEZRHICAFTE
DRIRHEHFEEZ AL 7 NIRETHZ LITE Y T/ ~—DOi#
ARATC (AF—2A01) . Zi& [FIFFZ Methyl glycoside % H1 % i
WZRFVRATEEZ MU L > TEEMEOBAIZONWTHEEL
o

Chlorobenzene
PMo;,, catalyst

G-OCHz + HOCH,CH,0COC(R)=CH, ——— GOCH,CH,OCOC(R)=CH,

ca. 100°C
2:R=H
G: HO OH
OH o
@)
H H
A :
H
a . glucoside b : galactoside
HO o
H H
H %@/
H
C . mannoside d : xyloside

AFx—2A1 Synthesis of the glycoside monomers.
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T —DREMTHY., PEOT7TZ )V KEREATIHE/ ~—%
SHTHIREMELTEON, ZORREZEX20ICR L. WTH
DT Z Y a -BEREOHAEDEIIBNTH60% L EOEHE T
HOREE /) <~ —0BER L. L2 L. RROKRINEN— KRBT
HBWMED D WNIEp- MV AN KRB TERT D L. ME L
FRFICEADET L. BRYOHBESARETH T Z & bAT
aRY BRMECEMUELHBEMRAI N, B/ ~—0
BT HB EOPC-NMR,IRD ARY M AF—2 88 L OgE-E =1 3
ICHE SR RS 2 ET D2 L THER L. Z ORSREZR2UTRL
o

ZDE) T —DEBHIN TR ORESEERENED B &
Lo PREINE S ITHBHBRETHDEK, Tra—n, =—FN7kR
Eizxt LTIEHIZRE L., B RILKE,. brzr 2Bz A
WTh T,
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720 Preparation of glycoside monomers

b : S s
Molar ” Reaction Condition Conversion

Monomer R G”  ratio temp/’C  time/min /mol%
la Me GIc¢” 10:1 112 180 64
1b Me Gal® 10:1 110 60 72
lc Me Man® 10:1 105 30 67
1d Me Xyl® 10:1 105 30 76
2a H Gle 10:1 110 90 60
2b H Gal 10:1 107 50 75
2¢ H Man 10:1 106 20 61
2d H Xyl 10:1 105 20 80

a) Monomer produced was a mixture of pyranoside anomer and frano-
side anomers.

b) Hydroxyethyl (meth)acrylate:methyl glucoside ratio in the starting
mixture.

c¢) a-Glycoside was used as a starting comound.

d) B-Glycoside was used as a starting comound.
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#*21 Properties of some glycoside monomers

Monomer Anomer Chemical shift”  [a],”™ Coloring
ratio” ppm reaction”

la el 99.6, 103.8 +75 487.6nm
1b A | 99.8, 103.4 +71 486.8nm
lc 3:1 100.1, 100.3 +30 488.4nm
1d 4:1 98.8, 103.3 +63 480.4nm
2a b 993, 103.4 +76 486.8nm

a) Anomer ratios (o/f) of purified glycopyranoside.
b) "C-NMR chemical shift from TMS in ppm of C, carbon in CDCl,.
c¢) Specific rotation in methanol (c=3.0).

d) .. of sample solution after treatment with phenol-sulfuric acid.

X
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F=E (AF) TOUNLEETS/VIVICETSIVIL RED
st ERRM

I THREIN T ) ~— R EER L > THRARRY = —~
HPNDRTHDIB, FOrkiBE LS EEZL>THHELNTERY
=X FESMEAETBL. £, REREDOE /) ~—BlkEx i
REBAEDRY v —TRET D Z L3R5, ZOED
R =—DFEH® L& 2 b B4 LEFIR TIIRFITE ) <~ — 0381 K
HTHLPHITHABEITORH E VI HRNRZER2ATIIRETE R
We - T, B/ ~—HHEORLM IR L TEHTERVRETDH
%o TZ T, T HE/—OhhbbIAORWEBDN D
glucosyloxyethyl methacrylate(GEMA)Z &R L. e 0igEE L
TR, oM. BREM 2 EEWEOR2MEEAKRE LTH
WHNDEREERN R FHEIT L Y HERR L T,

OH
" 0
H OCH,CH,0CO-C(CHz)=CH,
H

Glucosyloxyethyl Methacrylate (GEMA)

APEREO#EEMICE L TiX . OECD(Organization for Economic
Cooperation and Development) D4 A K Z A iZ#r> TSDZ v b D
1004 RSO H(LD) KD D & AFRICEELE X0k
H81316,300g/KgTHoTce TRNETIKHESINTNWDET FY ay
T 5 2-HEMAD &M N #MIZLD,, L XV T 11,000 mg/Kgds B W
IZLD, TiX5,200mg/KgTH Y, HEHHE EAHEEONTIE L o
THT 7V aroathz Felolc, BeBATLIZENT ) ay
DHEMEZERIELIENTCFRLESIT LN TELZTHAS S,

I ONTIE, BEAORRZ107F kv £ bz i
HERWTERLETNEERET TR, WThOREBERIZBNTD
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TR U TR IO EME DD bz oTce ZTNHDT—Z 2
LUEHET DMy, FEBYEF LR omnE ) ~—2HRT S
ENWHEIX A ER SN LEZ HNRB,
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DEDXSIT, BiETHBLE~ATaRY Bl 2R/ Y
AN FERIGHT A LItk o TEEPEX Licietma 1
B DO DHMBENT 4 770y 7 AL TSI &M HE
Lliolc, TNHDE/) <—3FORORINT & » R %
TRTBZIETIM VA=A TOEKRZ DT MMBARERZ & 23
P ERY., EH EOLNVIZBNWTOLEFERBENESN AR L 2
BT

S HIAFHORE RTEENER LI oix, [ & FRICHE
DEANHE LI X BEEEERSIED VWS JitHD.  ®HHE
P & LTEEEIZHE N ORI TH D05, TNBAETHEHTER
Dol BENTBRENMELZ N D OBfiic X BRETESD LW
TLIIRERBEEZDLELTHREMZHOD TNE LV THEE T
TN A S,

ZOBWETIHMNA SN TWRNWA, EoA 248 T3WED
R L UTHEBTHT 2 EEREAEST LA F— R X < &3 S
T3, Zhb OFBIZOWT HHEETHTH B0, FIHEE
TIERFRERBBONTNEI LA OS5 BRELICIDOEOE) <
— %2R U BREM MERGI TR RIC R D &£ b b,

RETIXZDE) < —DOERAHITHET IOV THIE T 3.
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LTINRF AN F =72 B e OB ERLSR I LTRRDT 27
DNVERSER L FRRICEEES THETX 200 LWV BEPES N
P

MMA

HEMA

GEMA

BEICE - TIE, B EHOMDAR—Y—HEDOFHIERT 2
LDHE/) < —OHEFENWIREZIZIOA TS EIFICEART %
HOMZTBZ LIFE/ ~— O %ETHZ LU LICHEERHBET
o, e, FERV—IZAKTETCHMDOE ) v—LDHH
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ERRETHNERMILL WS HNOEITIZE L AFILEZX LN
Do

INOLDBEREMHETAICDIAETIISVINEBZILELS K
ERV—RBROPIZaR)=—DFB L ZDOBDOE /) ~— DR
ONWTORN ZfTok. £/, FAMLERY < —REITBWTH
BRNREDE S ITHEETEIPICOVT ORI EIT > T DTEOR R
ZOWTHHFE TR B,

FBEH STUHIBEBEERWVEBARERICKAKRERYT—DH
&l

RERY v —ORBIZ. KBEHRHP TV HNVEBHE U THEE
7 T A ZHWTINIR L & 510 H OmKES S
o> TiTo T

GEMA
10 wt% aq. soln.
| <APS 0.05 wt% aq. soln.
Polymerization
| under N, at 45°C for 12h
Precipitation

| with acetone

Homopolymer

white powder
Yield : 95%

[X|19 Homoporymerization procedure of GEMA.
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RIGRIZFPOEHERTEB L., BEBREZZRE LBRIT45CITT
TLC LEIZTE/ = —DHFENRD BN L 72D £ TR ITERP 2/
fe L. HEIC2RFEIZ OREZR T, BONTED X 5 RIBE%E B
BRCREDOT & P& AR, AR Uik 2. &L T
FERV—RERL. TS5 LTHEONERY ~v—DH T
BETZNVBB O N5 7 4 —IZTRDIN, FOBOEH/ N Z
— > DO—FlEX20IZR LTz, FRdS&HHic TEHENZZDRERY
<~—OHEBYEHSFRBIZR) = FL o3 FH 1 REETSTH, BF
B HT79,000T H - Tz,

BRINTANF—REREIC L DIESOMEIZAD LT,
WROT 7 VNBRRE/) v —LFEBRIZZDX S REHBITTROD T
BEATAR)—%2{BAZ LN RETH oz, EH. BFHBAERESS
B E, BEREZIVBONDERY v— Do FRIZEALT DN,
TDE)—IZONWTHHBAR., BEERECHAGDLEICLYE
BYEH O FRETEI?» 5200 XAV DOFRERY <= —N B A HET
HoT,

E=H HOEZIE/ I—LOHREEEDRAR

KROBEZX., ZOE/—PEHEMHSIN TS E/ v—L[F
—DRBETHKIEL TS NB3PEIPENVS KILHD, £Z T, LXES
HWORBEATFNAZ 7YYL —FMMA), 77 V1L T I F(AAm),
727U a=hKkY)L(AN), AF L (SHDOWTIHL L GEMADIIE T
WCikA T MMAE OILEEZH & L TELFIZRR S,

GEMA(2.23g, 7.65mmol), MMA(0.77g, 7.65mmol)& L 12,2
azoisobutyronitrile(AIBN)(0.01g, 0.08mmol) Z DMF(10m)IZ 7% L.
INZREF 22— OHIZEAL, Fa—TONEWMERTE FIC
WHEBEETHE L, EZ2HEALTHEICTIHEELRZIMERRVIEL
Tett, 60°CZE #E &R T TH2 130R OIRE 2 T2 We N b % 1T

78



olc. TOEAICH LTI, REEITRERS KGR MDD 3057
BENKEAEOREBTRINZEIL L. KIG#ET & b 500 mlic
REZABRONEBER2ZBR L, BohcESERY
GEMA-MMA®D#EIZIR, 'H-NMRD AR M TF—RIT K> THE
AL, thOBEEKERD 2aLEAFEER22ITR LT

SAMPLE : 0125 FLOW RATE : 1.0 mil/ min
SMP. SIZE : 300 pul PRESSURE L 7 kg/cm2
COLUMN : TSKgel GMHx Lx2 TEMP. : 40.°C
SIZE : 7.8 mmiD x 30 cm? C-SPEED : 5 mm/ min
MOB. PHASE : DMF+5mM LIBr DETECTQOR : Rl 32x10°® RIUFS
v
Q
=
400 - Mw =5.7 x 103
Mn =7.9 x 104
300 -
s
200 -
E 2
100 - &
0 /i 1 |
10.0 20.0 30.0
[TIME]

[X|20 GPC chart of poly[GEMA].
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#22 Polymerization conditions of GEMA (M,) with

vinyl monomers(M,)

M, Comonomer Solvent [M,+M,] Initiator" Temp.(°C)

M, wt%
GEMA AAM’ Water  30.0 APS 50
GEMA AN’ DMF  30.0 AIBN® 60
GEMA MMA* DMF  30.0 AIBN? 60
GEMA St° DMF  25.0 AIBN?® 60

a Concentration of initiator = 0.05 wt% on monomer mixture bases.
b (AAm) Acrylamide. ¢ (AN) Acrylonitrile.

d (MMA) Methyl methacrylate. e (St) Styrene.

f (APS) Ammonium persulfate. g (AIBN) 2,2'-Azoisobutyronitrile.
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ORI THOWABOIEARS LITWTHOEZICEHEY
EHEBRL. HEESICKBEREN ENRBINTE. Fhk, X7 —
WEIENMTIHIER L., B22TRLUIZESEMITHE o TR % T L
ek, WFhoE /) <—HTLCEXHIZIEWER L. BIZ X Bk
BRETHTIND0%U LORE TR ~—2F ol b HE
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BE/ —DORIMEEFEMICTARD D, RINEBROE )/ <
—REMREHEAERILS Y, BICBRRZEEEEORY v — %231
Lictk. TnoE2HANTE/ ~—MOKEEBIT Lic, ZORHE
IZOWTREINZIRRD,

FENET HEBSEKICHBITHRE/ I—DRIESHEL

R TR — NV EHRK L TEEEZIToREES. HAESIRIER
T DI LE2BRREN, ZITHOLNDILEEEFBIIBITZEE/ <
— DRI L IRD T L7205 6 G BB RF AUTHEA LT/ ~— Ol
R E % LS 2B, LI, &/ ~—MoORGHEIZALTLLFE—
EIIRHT. R ~—%I7vfflATE S XD EM/NED O/ AR
DSBS DMEA - LRV, TRbbIELoB L =
V%, TOHKOFEELERTHZ L. HE KO #ID
RV<=—%2WYH L. ZOMEEFARDZ L TalREL R 5%, FED
IR THEE ) <~ —fHROBEEASER) =—2HEI Ln. &
DR Z T35 Z & TN ZRD T,

K212 Z S DL BAED KL BAERE S D/ < —#LEk % X il
iz, EEEPORZE) <~ —MREYEIZ 0y FLELDTH 5,
¥, kEAHPOE ) v —HRIZGEMA-AAm. GEMA-AN,
GEMA-StiIZ DWW TIZILHE S 6. . GEMA-MMAIZDWT
SRR ZAIZ A DI EEDOEAL NS Wiz, LEEEZ N
KR USRS AN a— A2 ERTDHZ L TRD,
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[X]21 Copolymerization of GEMA with other vinyl monomers.
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MMAL DI EESTIIH210 7 a v M52 el ExR & T
D BOSDOFINZIRB N TH BER SO AR S Tnd, 2% Y,
FUELIHEEBREZ o TWBRZ BRI, —F. o3
BOLELSRMTOVWTIRKRID 7 v v hASEH EE» S EFic$
NTRY., BFHHIZRARZELLN —FHDE ) < — R0 OMBIELH 4
BrIhk,. #IT. ZOF—Z ZFinemanbDHFEIZ L > T
WAL, &€/ ~—ORISHEHEZBEHLEY, ZoRE2£K23IC
LT,

23 Monomer ractivity ratios for copolymerization of GEMA (M,)
with vinyl monomers (M,)

Comonomer Solvent Initiator Temp(°C) 7 1% i
AAm water  APS 50 268 005 0.13
AN DMF  AIBN 60 0.65 0.17 0.11
MMA DMF  AIBN 60 1.04 1.02 1.06
St DMF  AIBN 60 149 0.11 0.16

H210 5 PRI X 5. GEMA-MMADKESIZE LTI
. RBIXOFOREMBIFIEIERY FUHX AZHEENELZ o TWND
TR ES N, MO3EOILELSRS. FHTSt, AAmB LT
IEn DS & ik L TIEH IR E < GEMA & GEMAD it~ 3 £ 73
GEMA L LA ST & DB ITH L THNZ & 2R LTS,
- T, BoNIERY v —IZFNEFNGEMAD B\ IFLE SRS B
WNEE TIIBIEAL LT LB HE XD Z ERHNE 2o T2,
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THIN, . I EL > TR —RAITBOTEPBEHLTWD
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GEMA-MMA% 4 5 AR EIZF ¥ AR LT74 VAZFHB L
B TOT7A4NARZHTEZITAEAFARBEIURS ) Y > Ol £
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Effect of GEMA content on the surface free energy of
GEMA-MMA copolymer films.
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Surface free energy (erg./cm?)
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[X|25 Cultivation of soil bacteria in an aqueous medium
including poly[GEMA].
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[X|26  Viscosity of water soluble polymers.
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[X|27 Moisture adsorptive acitivity of powdered
hydrophilic polymers.
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Effect of poly[GEMA] on some immunodiagnoses
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724 Solubilities of copolymers containing GEMA

Polymer Solvent
(wt/wt) Water MeOH Acetone DMF DMSO
GEMA 5 I I 5 S
GEMA/AAm =4/6 S I I S S
=6/4 S I I S I
GEMA/AN =4/6 Sw Sw Sw S S
=6/4 Sw Sw Sw S )
GEMA/MMA =4/6 Sw SW SW S S
=6/4 Sw Sw Sw S S
GEMA/St =4/6 Sw Sw Sw S S
=6/4 Sw Sw Sw S 3
S:Soluble Sw: Swelled I: Insoluble
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GEMA-MMA

Absorbed fibrinogen (jtg / cm?)
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GEMA or HEMA content (mol%)

[X|32 Amount of adsorbed fibrinogen on copolymer surface
including hydrophilic domain at 37°C.
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