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s TLC 3R 2 9 0. 20 ~0. 25 mm () HF s, BUGEREAR (75 By i EAL T 23 T) , i 30% (14
R0 BB IR TP i 0 (0 I AR TR AT 0 B FDREAR N 75 ~ 150 wm RERZ (B B EERAE T ) o
BRUKER-AVANCE-400 A% He 3R (Fi+ Bruker 2y ] ) ; DM-LM-P KU 5% 5 745 ( 75 [F Leiea 2
#]) ; Model341 Bl (€ [E PE /2] ) ;DCATI11 % Dataphysics 3 [ 5K 711 (f%[E DATA PHYSICS 1 &
) XA BRI s AU R AN () g L SO IR T ) o
1.2 fRE-o-D-EEVEF (4a ~4g) WA B L
PR BZ ISR (9 ] 07 il # vh e 4 2, R Y SnCl, B AL P IRIR 2 55 R I S i, e i I e Ak 2 %
JBARAFT, =28 RO T T — RGN H AR e k- D- L IR A A0 1, 5 U £ Scheme 1 F)f/To

AcO HO
% A0 % AcO cn ONa HO o)
OH NaOAc ol > Cl, AcO HO
OH
OR
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1 2 3a~3g da~4g
R=n-CH,n-CH , n-CH,n-CH_,n-CHnC H,, n-C_H

1077217 127725
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Scheme 1  Synthetic route toward target compounds 4a ~4g

1.3 RE-a-D-BEREEHER
1.3.1 EFHK-a-D-wbvaH H 4 (4d) 6941 & 76 50 mL BB H AL EY 2(2.00 g,
5. 13 mmol ) FIESEEE(7. 69 mmol) , LA 20 mL G H Bt (FLA2 K 0. 4 nm 5530 T4 ) i R i, vk
KT 30 SnCl, (0. 60 mL,5. 13 mmol) , HAAF B IRSG , FFAHR I SO, S 6. 5 h, TLC A5 52
SE4, AR IR SR TR K, KV , B R /K, JOKBRBR N T, 1 U8, U8k 4 , A il g V(A {EIEI
fif): V(LR CHE) =10: 1,435 1. 13 g 3R e RS BRIAR IE 27 32,3, 4, 6-PU-0- 2, 13- - D- ML T 4
BEE (3d) .

S SCER10 ] 5, %0 1,13 g b G4 3d AT BRI A il 0 28 VI Z R IR ) - V(HI ) =10:1,
20.65 g [ [E Ak 4d, 772 89. 8%

HEkid-a-D-HE W (da ~de Fl de ~dg) FZRIFERY I LS5 o G 80 ot 5o D- M g 7] 2 A7
1 (4a ~4g) 773 M58 EGE R ITT

Yo dh-a-D- AT (4a) (AR, mp 52.5 °C,[a]} = +140.40°(¢ 1.0, MeOH) , =% 88.2% .
'"H NMR(D,0),8:4.90(d,1H,J,, =3.4 Hz,H-1),3.85(d,1H, J;, =12.1 Hz,H-6),3.75 (dd, I H,
Js¢ =5.1Hz,H6'),3.65 ~3.74 (m,3H, OCH,C,H,, H3,H-5),3.54 (dd, 1H, J,, =8.2 Hz, H-2),
3.49 ~3.56(m,1H,0CH,C,H,),3.40(t,1H,/J,, =J,5=9.5 Hz,H4),1.56 ~1.66(m,2H,0CH,CH, ) ,
1.33 ~1.43(m,2H,CH,CH,) ,0.91(t,3H,J =7.3 Hz,CH,) .

Y- D 2T (4b) : A E AR, mp 58.2 C,[a ]} = +126.88°(¢ 1.0,MeOH) , 775 86. 4% .
"H NMR(D,0),6:4.90(d,1H,J,, =3.1 Hz,H-1),3.85(dd, 1H, J; s =1.3 Hz, J, c =11.8 Hz, H-6),
3.75(dd,1H,J; ¢ =5. 1 Hz,H-6") ,3. 64 ~3.75(m,3H,0CH,C;H,, ,H-3,H-5) ,3.49 ~3.60(m,2H,H-2,
OCH,C;H,,),3.40(t,1H,J,, =/, 5 =9.4 Hz,H4),1.51 ~1.71 (m,2H,0CH,CH,—) ,1. 14 ~1.25(m,
6H,(CH,),CH,),0.87(t,3H,J=5.2 Hz,CH,)

Y- D AT (de) @B, mp 57.5 C,[a]} = +122.42°(¢ 1.0,MeOH) , /%5 87.3% .
'"H NMR(D,0),5:4.87(d,1H,J, , =2.7 Hz,H-1),3.82(d,1H,J, o =11.9 Hz,H-6) ,3.73(dd,1H,; ;. =
4.7 Hz,H-6"),3.62 ~3.74(m,3H,0CH,C,H,;,H3 ,H-5) ,3.46 ~3.55(m,2H,H-2, OCH,C,H,;) ,3. 37
(t,1H,],,=J,5=9.4 Hz,H4),1.55 ~1.66 (m,2H, OCH,CH,—) , 1. 18 ~ 1. 39 (m,8H, (CH,),CH, ),
0.84(t,3H,J=5.2 Hz,CH,) ,

e e-q-D-F AP (4d) : IR, mp 64.7 °C, [ @]l = +117.02°(¢ 1.0,MeOH) , f= 3% 89. 8% .
'"H NMR(D,0),8:4.87(s,1H,H-1),3.74 ~3.85(m,2H,H-6 ,H-6") ,3.59 ~3.72(m,3H,0CH,C,H,;,
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H-3,H-5),3.32 ~3.56(m,3H,H-2,0CH,C,H,;,H4),1.55 ~1.72(m,2H, OCH,CH,—) , 1. 21 ~ 1. 46
(m,10H,(CH,),CH,),0.84(s,3H,CH,)

Y- q-D-F AP (de) : (AR, mp 68.0 °C,[a]l = +110.81°(¢ 1.0,MeOH) , j* 3 85.5% .,
'"H NMR(D,0),8:4.87(s,1H,H-1),3.73 ~3.86(m,2H,H-6,H-6") ,3.63 ~3.72(m,2H,0CH,C,H,,
H-3),3.55 ~3.62(m,1H,H-5),3.39 ~3.55(m,3H, OCH,—C,H,,, H-2, H4) ,1.55 ~1.69 (m,2H,
OCH,CH,—),1.19 ~1.40(m,12H,(CH,),CH,) ,0. 86(s,3H,CH,) ,

Yo b - D- i 2T (4) . T [EER,mp 77.3 C, [ ]} = +106.82°(c 1.0, MeOH) , =5 86.2% .
"H NMR (DMSO-d,) ,5:4.86(d,J=5.1 Hz,OH) ,4.73(d,J =4.5 Hz,OH) ,4.61(d,J =8.1 Hz,OH) ,
4.60(d,1H,J,, =3.1 Hz,H-1) ,4.44(1,J =5.5 Hz,0H) ,3.54 ~3.62(m,2H,H-6,H-5) ,3.26 ~3.47
(m,4H,0CH,C,H,, ,H-6" ,H-3),3.13 ~3.19(m,1H,H2),3.00 ~3.08 (m,1H,H4) ,1.46 ~1.55(m,
2H,0CH,CH,—),1.20 ~1.34(m,14H, (CH,),CH,) ,0.85(t,3H,J =6.4 Hz,CH,) ,

Y- DA () c AR, mp 82.1 °C,[a]} = +100.67°(c 1.0,MeOH) , % 83.5% |
"H NMR(DMSO-d;) ,8:4.83(d,J =5.3 Hz,0H) ,4.69(d,J =4.6 Hz,0H) ,4.60(d,1H,J,, =3.3 Hz,
H-1),4.57(d,J=6.3 Hz,OH) ,4.41(t,J =5.7 Hz,OH) ,3.54 ~3.62(m,2H,H-6,H-5) ,3.26 ~3.47
(m,3H,0CH,C,H,, ,H-6"),3.13 ~3.19(m,2H,H-3,H2),3.00 ~3.08 (m,1H,H4) ,1.46 ~1.55(m,
2H,0CH,CH,—) ,1.20 ~1.34(m,18H, (CH,),CH,) ,0.85(t,3H,J =6.3 Hz,CH,) .
1.4 Hgemlix
L4 1 FRF-FHAL(HLB 4A) #31  SEACEM -4 (HLB ) 2 LA W B G bR, e & R 1
TR R o SIS S A A T A9 HLB R, A SORFAR HUOFEE " 158 HLB (i, 4 TR B R 1 s
PR B HLB {5 Al i T kA i

m

HLB =20 x

(1)

m+o
U, m B R IR 73 T B, 0 JEB /K B AR 231 i
1.4.2 mEfgvseme  HMSHE 01057, 7625 CF E HARr 1 4a ~4g 167K . LEERI TR Z,
P P AR P e 1
143 R@gRApeym e S S0 12-15 ] J5 ik, Ve ORI PRy HLA 2 w6 P 09 #4008
(4b ~de,n =6 ~9) , Fiil— RIIARIAHE () BIKIFI, 7 FAE(20 £ 1) CR R EHGHRIE I E ]
MR 5K S) (y) T8I 2] y-lg o M2 e A b Y i IR B2 (CMC) Kk 3] CMC B I Y 22 T 5K )
(Yeue) o
SREF MG TEFR AN (7 one) , WN(2) FroR
Teve = Yo — Yeme (2)
A yo ARIBOKAE 20 “CHIZRTETK SI (72,6 mN/m) 5y e FPBEH 28 2l S A BE IR 19 1T 5K 0 MEL
M Gibbs W B (3) THEIZIE B AR A i () o

L dy
Loy = 2. 303nRT( dlg c) (3)

K, T NPT (K) R =8.314 ]/ (mol - K) |, ¢ S MG PRI BE , v W AHRLHe B F i R it 5k 77
cby/ dlg Ay IR 5 e S RO 2 iV R P 22 T 9 T 0 vk BE X RO 2 (y-lg o) BORER S n 2 — A S IR R ASE
9S4 s A el v A O AR R P R R R 8 5 R A RE 1) R AR T R
FIER N =1, i y-lg ¢ MARRRERICA_ LT RIE AN & T, , 2E— 25 RAF I 3 o 19 °F
B/ MRTIRL A, I (4)

Amin = (4>

A, No F PR INEE 2 w6 K
(5 ) (6 3R H 3R T 4 7R BB R A bn o B el BB R R B BE 0 i R (AG, ) A
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(Acads>ﬁ%ﬂ—:\‘o
AG,,, = 2.303RTlg ceye (5)
T onie
AGads = AGmiu - F(;:Zt (6)
144 gUiekegealX RIS ICER[ 16 ] 77k, Bo il & 70 BO8 0. 10% (14 )8 F5-ac- D-A I 8 26
(4a ~de) /KW, 5B 20 mL AR AN 20 mL SEFHITT 100 mL BLZER A, S5 0002, S8R B 195)

Ja, #E 1.0 b, MESCRILRZ (V.,) FUKIZ (V,, ) BIPRER . FZ2[RIAE (4 75 600 0 i £ 5 iy LA 1, WL
AL RKFLBZ (V) FIKJZ (V) BT

1.4.5 K@ F@AREERE  FEIRSHICIR] 16 ] 7735, Bl PR 73808 0. 10% (14783 --D-HiL i
AR (4a ~ de) KW, I 10. 0 mL LA T 100 mL H 3845 &, sl g, B M RIZLE S
1 min, 57 RN ARG @ BE (H, ) .5 min Z )5 FRAIN R IR A R B (H ) o #2300 = (Hy - Hs)/ (60 x5)
TR R EE v(mm/s)  FRPE IR AR S TE . AR, HyBOR , Kl E 0 i , o B8/ N R Y
TH I TR EE RN, 0 TR AR P

1.4.6  2MEkiRE RIS IR 17-18 ] 75k il id 76/ B BUE B0 Bi5E N L 26 B IX R AR 7y
B 50% HYKEEENEET (da ~de) ZKIF IR S50, LIZK sl 0l B, WA TR IR XS B 7E 1,24 48 h 5%
BERFTY K 2B ( Erythema ) FI7K i ( Oedema ) A0S REAR BU , WS X0 34 B JIK Jay aid S il o A
Mo

1.4.7 s sy alol  1efdt i b, L4 C/min B THEEER LI e FE -oc- D-H IR 7 260 B 9 34
HOR R

2 R HHE

2.1 feE-o-D-MEEEFEEH'H NMR $45E 2 AR HIA

A AR B — RNt e -o- D-NE R R AT da ~ 4g 00 ([ A, FLE R AT H NMR £504 0 S5 56
Faro AN AT 4b ~4g "H NMR f H-1 {55 9102400 8 8 FME A # 50 T, KR 4a(4.90(d, ], , =
3.4 Hz)) 4b(4.90(d,J,, =3.1 Hz)) 4c(4.87(d,J,, =2.7 Hz)) .4d(4.87(s)) .4e(4.87(s)) .4f
(4.60(d,J,,=3.1Hz)) 4g(4.60(d,J,, =3.3 Hz) ) ,'E4i1'H NMR {9 H-1 {b2# 00 A1 & 75 4. 87 ~4.90
(D,0) F1 4. 60( DMSO-d, ) 7t [l , 8 & % %4 J, , ¥I/NT 4.0 Hz, B I 15 21 1) Jot 55-o-D- 1Lk I 7 2 4 1
da ~dgRPEEEEE Hy 1,2 XY oW 020
2.2 REFHFWEEMN HLB &

HLB B AT FH > 19100 2% 1 3 4 790 76 8 0 b i 2L
et Ir G e FERETT 4a 4b dc 4d de 4f Fildg 1)
HLB {8435 % 15.2 13.6 ,12.9 12.3 11.7 . 11. 2,
10. 3,78 10 ~ 16 2 [i] , 3 B 1 2 do 356 461 28 W VA
FMIEERESE O/W AKIFLALF]

2.3 RE-o-D-MHEEEEENBHIE i

WE 1 R, bess-a-D-It IR A T (4a ~4g) 10f
FEIK \LIER LR LB OV AR T o w] UL, B Bt e o L = .-
SEAE R BRET () 380 T AV R TR B, 22 e B 1 ik P a— . L J
Bn=T W OHEFLE K P 0 7 i B AR 3 AIG, b JE i Number of carbons in alkyl chain
IREL n=9 I, BN TG TE ST M REH B B (o)  ZEE (D) MR T (o) P
Bt SEAE B VS A P SRS 5 B, IE O S--D-NE IR VA ARIE
AL (4b) VAR A, 5 T He-a-D-ML M 454 Fig. 1 Solubility of glycoside in water (a), ethanol
T (4a) b, B OB (4b ~4g) 7E ZBphisfm s (0) and ethyl acetate(e)
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ERTAEAR A BRI 5 A LR SR, AW A AN AR o AR AR 7K v PRy 38 gk J3E DR/ N
RITERE
2.4 fRE-o-D-WHEEETHIREKS

P2 FIFR 1 TR, 2 M T % e D~ R 0 265 B 1 0 5 R e U3 3 ( OMIC) o 79 % 17 3K g
(')’CMC) \ﬁiﬁ'@(ﬂ'cmc> \/f@ﬁ[%l}f‘:fi(rn,ax) LA 70 m—yrry

B4 TR (A, ) RHE L EHBE (A, ) R 1 e

BE(AG,, ) LT, M2 A, BB LRI of N o

K TN W S T P, B T A BT (4b ~de) T

VRN R T 3K T YRR (R A FIE TS 2 S0

VNS T G A RO B, BIOREEE

WHF (4 ~ de) WREMUK IO LTI A — MK o

ROWEAIE . fhige | 10 1) CMC {0 25 K SE R K

B 38 I /)N , B 2988 1) CMC ﬁﬁ7cn1cﬁigtt 3075'0 0 D30 0 oo

BN A FE TS PR B 3 - D-IH IR lec
M (4d) TR 3 I S e ok e B 1k X 17 1)y e T B¢ B2 B 4b ~de (K

f%H32.30 mN/m, AR A SR E, A M{E  Fig. 2 The surface tension of aqueous solutions of
Teowc BRI 40,3, B 51 4d RIIGTERE Jy i alkyl gluosides da ~de

Uf32) T, SRR BRI E T o o 4 2 A p e

FEAS L) AR B AR T TG PR R A AR PR Sk, e B I G 3 0 T R S PR A G AR AR,
DA T, BEE BEAC B3GR o A, B0 B 3G I e R, DR Ay I 3 Joe B 338, LB 43 - 7R 7
TR T 50 4 i 58 A HRLURT I o5 P A DXCI0BRORS , i DL AL R K o [R] It SR B 1 Bt Bl 1 7 v W T
PUZ AR A1 53) ARUE E BT RE (AG,,;. ) IR B i1 BE (AG, o) 3 Bl ks AR08 i i A AR, 58 AW T Il i
W& A KSR , HBEAE A B34 I, B 1 T2 mURE R AL Ok B8 5, Horh AG, (B I AG,, (HR LR
W,

®1 IE-a-D-FEET (4b ~de) ES/BREHRE KM S
Table 1 Adsorption parameters of alkyl a-D-glucoside (4b ~4e) on the interface of gas/liquid

. ceme” Yeme/ Teme/ lo_lormux/ 2 AG,./ AG,;./
Glucoside A, in/nm”
(mol-L™") (mN-m™") (mN-m™") (mol-cm™1) (kJemol =) (kJemol =)
4bh 1.06 x10 ! 35.89 36.71 3.96 0.4195 -5.47 -14.74
4c 4.81 x1072 35.69 36.91 3.41 0.487 1 -7.39 -18.21
4d 1.46 x10 2 32.30 40.3 3.17 0.5240 -10.30 -23.01
4e 3.33x1073 34.90 37.7 2.33 0.7129 -13.90 -30.08

2.5 fiE-a-D-MEEEETNALE

Je LML o A B LA PERE S e SR BE R KA 5C . 11 3 AL B da ~ de X SOFF Il ABUA A1
IERIFLICTERE . M 3 AT LI ALY da ~de B3RP ZLAL)S O 1 b S A2 R V., Bl ke
FE A R SEREARG HEN, EL2Y 0o =8 (de) Hr i /K B/ N , R BIL B W) de X EHF il B FLALE S5
TR AT I FLAC IR, Bl S B R, AT R AR AR V., T2 /)N, RIVR A £ 8 1) LA P R 8 o 4
5, 7E n =9 (de) I XHRAA AT IS R FLALBE T IR Bl iR R
2.6 fRE-o-D-MEHEETEE RIS EEENE

N 4 FroR B HME T R A e SEBE RIS N, SEAREC TR RESE 55 1) H, SC 22 18 M 3 ifi Je BE U b3 i 5
BRILFE n=T7 (de ~de) I, I PERERR ; 1E T H-a-D-MEMGHI A HE 1 (de,n =9) EIOVES B FR,
HAEARASE T (0. 10% ) BA HRAF A AT, HALRANR o RIS B (de) HURTH SR HUEE v 15 3 Flveni il
PEROBEH (de ~de,n =7 ~9) LR/ MY, DU G IE P ol JEIRAR 2 PEAT
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—— 0.035
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—— 1V, —— f, A%
30 -/, 60 —e— Hs
—-—y 10.025 _
I F—_’—-_./.\‘ £ - [
E 20§ E40 £
Ny = =~ g
N y =
10.015
10 20
X
0 L I 0 L L 0.005
4 5 6 7 8 9 4 5 6 7 8 9
Number of carbons in alkyl chain Number of carbons in alkyl chain
K3 B da ~de ROFLILTE K4 Bt da ~de 1R IENE
Fig.3 Emulsifying property of glycoside 4a ~4e Fig.4 Foaming capability of glycoside 4a ~4e

2.7 fRE-a-D-MBHEEEETORBIR RS

IR E 5 (soft matter) , JH 1S A 43S A A LSRRI BUH 70 10w RR AR 1 B 2522 1, 1
AR R R AR ) AR D S RE A A W R A 22 HAT WO TR RE 1 R SRR 1 o 200 M0 58 1y 41
G355 A T T RS 1 S DR A 2 DD SR PR A g R D Y R RS [ K 1
He-o-D-MEIGHI 1 (42 ~ dg) IIRERN AT 1B S O B & U B (da ~ dg) BB S5 1 (HOK
200 175) o MBS n] LAt 7E niad A v B0 5 B AE R A0 A B i R rh e BB IR S0 AU . X
S, FT A A5 e -co- D- MG A 2 A0 11 DR T 8 S 2

BSOS A Jot A -oe- D- L T 46 25 W EF TR A (A) RS HI (B) I I AR 2
Fig.5 The observed textures of the liquid crystalling of alkyl a-D-glucopyranoside upon heating(A) and cooling( B)

under polarization microscope

HA TR AL 1A G 9 DI04 L2 BSOS Rl e A2 A A A B GR , 5 I FAGK 21 A H BEAY I (mp)
R 20 I 1 51 25 v S0 5 A A28 A TR0 2, 323 B0 50 v 114 1L 38 BID9AE & T 2R AR LR -3 e 5 (Cp) IR
7 LA T [RIPE T e IS o NFR 2 W AR MY, e - D -G WA A 26 W 7 i At A R L e
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FEBEA B3I T 2802 A% K 5 Hoy 52 4 ( Cp ) Bl e S5 K A3 I A48 K s AH AR WL B 2 22 (AT) Rl be 3L 65K 1Y
ST A SRR K X B BH Bl A e SR B ARG, ﬁﬁi?ﬂm,ﬁﬁ%ﬁxﬁi@ﬁﬁﬁi/ﬁ%m%,@?U%ﬁfﬂ/ﬂ
T ABAH

R2 WEEHHERTEE

Table 2 Phase transition temperatures of glycosides

Glycoside R mp/C Cp/C AT/C
4a n-C4Hy 52.5 66.1 13.6
4b n-CgHy3 58.2 78.8 20.6
4c n-C;Hs 57.5 99.0 41.5
4d n-CgH,; 64.7 117.2 52.5
4e n-CoHyg 68.0 129.8 61.8
4f n-CoH,, 77.3 139.7 62.4
40 n-C, H2 82.1 149.0 66.9

2.8 IxE-a-D-NtREEFEE S K KR LI

MREE/IN BT B2 Ik, A7 B I AR R S8 e B P o 2 B GB/T16886. 10-2000 , £1BEFE il i 43 b
U TCLLBE 050 R O MR LT BT, 10502 15 ZEEEIG M, 104328 20 KR i 43 pm it - JCK i, 1240
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Synthesis and Properties of Alkyl a-D-Glucopyranosides

LI Zhencao, CHEN Guoyong, CHEN Langqiu” , SHEN Wangzhen, JI Shanwei
(Key Laboratory of Environmentally Friendly Chemisiry and Application of Ministry of
Education , College of Chemistry ,Xiangtan University , Xiangtan , Hu'nan 411105 , China )

Abstract Alkyl a-D-glucopyranosides were synthesized with D-glucose as the raw material by three reactions
involving acetylation, SnCl, catalyzing glycosylation with the aliphatic alcohols and deacetylation. The
structures of alkyl a-D-glucopyranosides, their surface properties and thermotropic liquid crystalline properties
were determined through NMR, surface tensiometer, polarization microscope and so on. The results show that
alkyl a-D-glucopyranosides possess foaming and emulsifying power as their hydrophobic alkyl chain length n =
6 ~9, wherein n-nonyl a-D-glucopyranoside has rather superior foaming and emulsifying power. The values of
the surface tension(y.y.) and the critical micelle concentration( CMC) of the alkyl glycosides(n =6 ~9) are

very low, their saturated adsorption capacity (I, ) decreases with increasing alkyl chain length, and their

max

saturation adsorption area(A,; ) increases with the increase of alkyl chain lengths. The standard free energy of

min

micellization( AG,;.) and standard free energy of adsorption( AG,, ) for alkyl glycosides(n =6 ~9) are all

and AG,

ads

mic ads

less than zero, and the values of AG are more negative with the increase of the alkyl chain length.

The n-octyl a-D-glucopyranoside has the best surface activity. Furthermore, the alkyl glucosides(n =4 ~9)
does not have any skin irritation. Finally, all of alkyl a-D-glucopyranosides exhibit thermotropic liquid
crystalline behavior, the temperature range of the thermotropic liquid crystalline phase becomes broader, and
the stability of the thermotropic liquid crystalline phase becomes stronger with the increase of alkyl chain

length.

Keywords D-glucose ;alkyl a-D-glucopyranoside ; SnCl, ; surface performance ;thermotropic liquid crystallline
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