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Synthesis of a novel glyco-detergent for analysis of membrane protein

Matsuo, Ichiro
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Detergents are used to lyse cells, solubilize proteins, and prevent
nonspecific binding in purification steps. They are essential in particular, for purification and
characterization of integral membrane proteins. However, many of them affect the native structure of

protein and result to lose the protein function. For that reason, increasing efforts for developing
a new type of detergent which gentler solubilizing agents without interfering with membrane protein
structure and activity. In order to develop of new detergents, we synthesized alkyl glycoside
derivatives having monosaccharide structure (glucose, mannose, galactose, and allose residue),
fluorinated glucose derivatives and branched trimannoside derivative. Using these alkyl glycoside
derivatives, we characterized their ﬁhysico-chemical properties such as critical micelle
concentration by fluorescent dye method and isothermal titration calorimetry, and solubilization
behavior of proteins from membranous fraction of ER.
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Reagents and Conditions: a) 1-octanol, BF; * OEt,, CH,Cl,, r.t., 55%; b) NaOMe, MeOH, r.t., 40 °C, 95%.
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Reagents and Conditions: a) (i) (NH,),CO,, DMF, 30 °C, (i) CCI,CN, DBU, CH,Cl,, .t., 60% in 2 steps;
b) (i) 1-octanol, TfOH, CH,Cl,, AW-300, -80 °C, (i) NaOMe, MeOH, r.t., 47% in 2 steps.
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Reagents and Conditions: a) (i) PivCl, pyridine, CH,Cl,, 40 °C, 92%, (ii) Tf,0, pyridine, CH,Cl,, r.t.; b)
CsOAc, 18-crown-6, toluene, sonication, 53% in 2 steps; c) NaOMe, MeOH, r.t., 88%.
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Reagents and Conditions: a) (i) KBr, NaHCO,, NaOCI - 5H,0, AZADOL®, CH,Cl,, r.t., (i) NaBH,,
CH,Cl,, MeOH, r.t., 80% in 2 steps; b) (i) 40% AcOH aq., 70 °C, (ii) Ac,0, DMAP, 40 °C, 91% in 2 steps;

(iit) (NH,),CO3, DMF, 30 °C, (iv) CCI,CN, DBU, CH,Cl,, r.t., 62% in 2 steps; c) (i) 1-octanol, TIOH,
CH,Cl,, AW-300, -80 °C, to r.t,, 10%, (i) NaOMe, MeOH, r.t., 77%.
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and Conditions: a) (i) CCLCN, DBU, CH,Cl,, 1., (i) 1-octanol, TIOH, CH,Cl,, -78 <C, 66% in 2 steps; b) (i) NaOMe,
MaOH 50»0 99%, (i) KBIINaHCO,, NaOCI+5H,0, AZADOL®, CH.Cl,, rt, (ii) NaBH,, CH,Cl,, MeOH, r., 57% in 2 steps; c)
(1) DAST, CH,Ck,, L, 57%, (i) Hz, PA(OH)/C, THF, H,O, rt. 73%.
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Reagents and Conditions: a) (i) PivCl, pyridine, cna -40~=c 92%, (i) Ac0, pyridine, CH,Cly, 10 °C, 40%; b) (i) DAST,
CHCl, l 57% (ii) NaOMe, MeOH, 40 <C, 82°
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ElO l SG%()TsCi pyridine, CH,Cl;, r.t., 70%, (ii )TBAFTHF ‘sonication, 89%; c) Hy, Pd(OH),/C, THF, H,0, r. 96%

Scheme 2. 7 vRBRFE#HIT S AU FILIT )L FFE
ZNOF= )5

= XA acnen
¥

'H-NMR (600 MHz, CD,0D)
FPOG ., )
Il i \ij,‘\” L ol le .

3F--0G HAy o \
MW M e e
4F--0G I
—
LITHT W b
6F-B-0G HA
H-6 ” ”‘ ,
ALl I My el
45 40 35 ppm’

Figure 2. 2vRRFEHTHA U FNLT YL FFE
KD NMR ZR% L

M1BLOK2(CA7 FL7Lay REEER
D 'M-NMR A7 MV ERLTE, 7 v ERAMN
BASKhESSO T b o MERSE Y7 B L
TWBZ &, Z9FBLOh 7Y 708N
SNz Xy, FhEhEEE TR LT,

FOFINTNITL FEERDERS CILEE
DAIE :

AR LA FALT VA ROTFH =D
e L TOMEEFFMT DDA I L
BEZWE LZ, BRI BAVRENEERE L
TIT— MM 2RBOEEICIN 2, SRMEI e Y
A—H&— (ITC) \Z X AR I B /VIREDORE
EATol=, HRMEI e Y A—4%— (ITC) I
LRI B NVBEOREX. SEEDT X
—V v MARKREKIZKHLCHET D2 & T,
SEANRETIROBE L ELNDT X —
Crxr MNEENERIELVEELBL. It
VDRI X B REN 2 K T o T2 RO FTIREL
MHEEHLE, F7FAZLas R (B-06)
L3F AT FAT LT R (3F-B-0G) @ ITC
DFERZX 11T LT,

Time (min) Time (min)
0 100 200 300 0 100 200 300
T T T T T
o
0 r————— 4
40 ‘ | T} 104
204 4 ?‘3-_
o 30 o 304
2 ] B-OG ] §.:
g §
g 50 g cc-
504 20 mM 504
-0 704
0 o] ‘ :
04 .-lllllllllllllll «
0- ..-llllllllll 4 |
L
£ 504 € 04
£ - 4
§ o0 § .l
£ 504 H 4
ko] s 150+
o 20 s |
] . S ol ®
E E™
g w04 o 8 a0 ™
x 250 ._—,!9- x | ==
300
0 20 40 60 0 20 40 60
Molar Ratio Molar Ratio

Figure 3. EEBEEHOY A—4— (IT0) [T PERS
TILEERIE

ITC IZ X VBN I B VREOR R
WHIETEONZEEIFIER CTH Y ITCI
FOVBERIBNVBRENLETED Z L 2R
L7= (Table 1),



CMC CMC o,
(mkmm) (TC) W MTE

B-OG* 20 mM 21mM 2.1 nm (40 mM)
B-OG 20mM 21mM 2.4 nm (40 mM)
B-OMan 17 mM 17 mM 3.2 nm (40 mM)
B-OAll 23 mM 21mM 2.7 nm (40 mM)
B-OGal  23mM Jit BB,
2F-B-0G 5 mM -* 23 nm (20 mM)
3F-B-0G 15 mM 17 mM 5.2 nm (40 mM)
4F-B-0G 4 mM -* 23 nm (10 mM)
6F-B-0G 6 mM -** 24 nm (20 mM)
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CMC CcMC
Glucose (A HEE) 6-F-Glucose )
B-Pentyl-Glc --mM* 6F B-Pentyl-Glc 220 mM
B-Hexyl-Glc 190 mM 6F B-Hexyl-Glc 60 mM
B-Hepyl-Glc 50 mM 6F B-Hepyl-Glc 27 mM
B-OG 23 mM 6F B-OG 6 mM
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