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Abstract

Two novel 2-(trimethylsilyl)ethyl glucosides have been synthesized by a short and efficient route
starting from D-Glucose. Their structures were elucidated by applying high-resolution mass spec-
tra, one-dimensional and two-dimensional NMR techniques. These glucosides were prepared and
used as intermediate building blocks in the scheme developed for oligosaccharide construction.

Keywords

Glucosides, NMR, Structure Elucidation, Synthesis

R =REF CETREREETRNA RS RIE

ol & £ aFEL T R, enR”

L BRSO 8
rp [ RLE RS2 AR G5 S I R eI 5, PR LB, L
WL B 25 K255t Wil A

Email: ‘quhuanhuan@simm.ac.cn

Wehs HiA: 20164F5H15H; A HEM: 20164F6 A5H; KA H: 20164F6 H9H

CERAER .

SCEBIF: AREE, B, MR, TR, MU, WERCHT R = R £ R AT I A S R AE D). AU A,
2016, 4(2): 33-39. http://dx.doi.org/10.12677/jocr.2016.42005



http://www.hanspub.org/journal/jocr
http://dx.doi.org/10.12677/jocr.2016.42005
http://dx.doi.org/10.12677/jocr.2016.42005
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

s %

R

ASCHRIE T TR R AP R = PR Z AR R, ARSI RS
BB — R RS E . P A R R R N IERE S B BRI, TOARRBAIM
BEH SRS BR G REMAEARSE .

XA
HEWEE, BHCOHR, SHRIE, S8

1. 53|

PR AEMERANEZEN Y ST, EEER, BEARSEYRS TR, EESEE. AR
ASAHEAEF . GIIRAIAE K S0 . S N BRI JE AR B S AR A B AT B ARHIE R[] RS
B SR AR B B TR B R, BRI R R AT SR, BASRE R R R
JE IR 2 — it B v R0 B SR 1 T B[ 2]

TEIR -5 B 1 TLE ARk oA R S 3 £ R TR (B A% 3 45 B AR 21, BT 100 & BB RA7E 50 4F /i
WA+ 0B W o MET LA AR 57, TEAEVIIR N, SERE G B AR IR A ¥ &
AT kA5 S 1100 g B K LB A2 24 (3]

BEEBEEVI LD, a2 R R B 1 B 225 I Fa R [4] [5], WU SERE R A E G
PEH I E YR L H LR AR, LD Ag 2 oML H) Koenigs-Knorr B 5 77261
LASK[6], FEREILSE A T &0 ZEIRR CBUS T TS 130, SRARY - 8Bk - B 1 Bil47 5k
W R IN AR T V2 B A

FIHATAIE, ZEREIAL AR AR B BT 5 A SR A B 2 T R o v R R BN TE E
B RZBINCR I . BT ERE S TR 2 A RN, TR A R i BOL AR, R R R
PEARIE 2 52 AR T B X SO B AR o Ak, B 30 SR ity 1 T B R R TSR A . R, R
S T P I L 8 2 R T DA R A 3E I AR A RE T, R R A s 7R R R AR I R 1) G B DR 3R
[71-[10].

AR S A R P 2 (1) = F i ek 2 SR AR AT T IR RS (ILIE] 1), RIS XS T & it &9
BEAT 7 A RIBNFIRAE o 3 I 2L 1080 0 W VR N SERE & B SRR IR, P R oR SRFRAT T AL Sl 1 S
SR Py BRI HE A
2. ¥
2.1, EEEEFE

BRI B N T b al, AR SRR AT G KA oK A R RS SRS T, T
S T BERNR, ARG ARMAER. 2 EN R 60Fs, (EF 0.2 mm, E. Merck), & 4alith FfEiA: 2
Hr(fEf% 60, 200-300 H, E. Merck); i #7 Fl BrukerMicrotof 77 #E Bt AX, 285 =N HEmE % (ESI)
WG SEAR B ] Bruker DRX 400 B¢ 5 , CDCly i s e 6 I € B Jig 64X Perkin Elmer model 343
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80°C, i7; (d) ZFREF, BAFREN, MV, 140°C, 0.5h, 87%; (e) & ki, HBI/ACOH, 0°C~%iF, 15h; (f) TMSEtOH,
HgO, HgBr, =i, 18 h, 95% (e~f FibU®); (9) AN, AL, =i, I%; (h) DMF, NaH, #R{L*, 0C~%, 05h,
98% (g~h FibUa=R); (i) HlE, &AL, =i, 1h, 91%.

Figure 1. Synthetic route
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22. G

2.2.1.1,2:56-=-O-BU A E-«-D-BIFHEFEWEY 1)

] C 7K P A (50 mL)H in A JE /K D AL 25 8#(5.00 g, 26.90 mmol), Hiidkse4s, REIFBCIRG. ¥ 4.00g
AR K ZnCl, & 0.15 mL 85% BRIk K IN N iZ B3, =iRBE M 30 h, TR EAREY, H
2.5 M ) NaOH V- 5 1 2= emui 1k, WR4F o =4 insK#i e 22 10.0 mL, MR A — & F 5t (3 x 50 mL)2EHL,
HEIHENE, HIKRBRSETE. SRR, FHIECkELS S, IR EES AR
“¥1(15.01 9), WeZE: 70%. ZWILREAE S22 R — 2 11] [12].

2.2.2.3-O- 1A E-1,2:56-=-0-R T BE-«- D-KIFHEE A 2)

# 3.26 g (12.50 mmoL) T IAL-&40 1 F1 2.2 mL (25.00 mmoL )4 P 3£ 3% T I 7Kk DMF (70 mL) ',
VOKIBAHZE 0°C LA RIZIHEHETS, 4 1.00 g (25.00 mmoL) S AL 54(60%, 73 BAEw it ) 2218 I .
R RE R =R (23°C), AN 1h, MR RFIMAFREEL RN . KA, SRR -2
I 4 WR[13], KRR EETIRAVLZE, WIEARYE, A% (Cy-EtOAC 6:1)4ifL, 152|[ AR ED 2,
R¢ = 0.35 (Cy-EtOAC 5:1). #ZMAILIREHE 5 SChRHE — 3 [14]

2.2.3. 3-O-%AE-D-WHEHEHELE 3)

¥ 3.39 g (11.30 mmoL)fb &%) 2 T 10% LR, 80°CHIFLRA . [RMEA G, MAFA, i
br22KF B8, 19214654 3 GEEONERIR, 2.44 g, HE=WA 73 BS46i4k), Ry = 0.33 (CH,Cl,-MeOH 6:1).
WGSBS 5 SRR E — B [15]

2.2.4.1,2,4,6-O-0 Z Bt E-3-O- %A E-4-D-WHEE RS 4)

7 B E B NN 2.46 g (30.00 mmol)EE R4 .50 mL /K ZBR BT A4k &4 3, 140°C 8197t /2 5 30 min,
RBLEER . JREWRAG G, KFEMBIAVOKS, SRS x 30 mL), &GHANE, FHHMBAMRREMNE
oo HWEE, TKBBREETERANAE, WRIRGH Y, R YHTK RS R, 5206 RE
&) 4 (3.74 g, 87%), R;=0.49 (Cy-EtOAc 1:1). AZREFLAREHE 5 Sk 4RiE —F[16].
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2.25. 2-(ZHERE)ZE-24,6-=-O-ZEt&E-3-O-HRE-4-D-UWHEBREE(LEM5)

KA Y 4 IMANE] 30 mL S H e, JKAE TR I 10.0 mL A UKESTRIA T, 14 R
1R B, BRSO 15 h, OBSEH . SONTRA R BRER Z AN R K 0 T pH 2, & H
BRI =R, GHANZE, TOKRERSETE, WERGEA PR K =203 T 40 mL JoK — & H
KeH, FETCKIABE N, 22123 2.7 mL 2-(= H FEREFE) £, /%(18.90 mmol), FF A 1.50 g %47k (6.90 mmol)
A1 377.00 mg ALK (1.00 mmol), Zi& FHtHE N 18 h, [ 45 RAH =4 . B~ i — S P e mike,
TN BEAL A RN B2 S AN A0, IR IR 2 h, R 0l 8, JEVH — & =0k, S 9FEHLE,
MR Eh7KIEYE, TOKBREREE T8, WRIRAE, 3IRAAFES . KR AAFE & F AR (B3 (Cy-EtOAC 3:1)4kifk,,
BRI A AR A 5 (2.82 g, 95%), R;=0.32 (Cy-EtOAC 3:1). IR ¥ 5 SCkdiiE —2k[17].

22.6.2-(ZHHEHE)CE-24,6-=-0-F&-3-O-FAEL-D-WHFEEEE LS 6)

&4 5 (0.41 g, 1.01 mmol)¥a T H B8N/ F B 100.04 M), =3 FHFEER, A IR-120H" B T35
WG AR N, i, WRAE, 5309 R 24 826.00 mg. H5 I T 25 mL DMF Hi, pKigvAEIR
IINZE AL EH(60%, ZrHAED Prith, 619.00 mg, 15.48 mmol)FIiRAL (1.1 mL, 9.03 mmol), ZEiEHEHE 0.5
h JG, MMANHEEZ RN . BE KRR, HHCBMEDUKE 4 K, &3ANE, SHKEE, KRR
BT, UEIRYE, HEEIE(Cy-EtOAC 10:1)4fifk, 5210tk 6 (1.49 g, 98%). R =0.25 (Cy-EtOAC
10:1); [a]®°o = —20.6 (¢ = 1.0, CHCI5); *H NMR (400 MHz, CDCly): 6 7.42~7.26 (m, 15H, Ar-H), 6.04~5.91 (m,
1H, -CH=), 5.33~5.24 (m, 1H, =CH,), 5.17 (ddd, J = 10.4, 2.9, 1.2 Hz, 1H, =CH,), 4.95 (d, J = 11.1 Hz, 1H,
OCH,Ph), 4.85 (d, J = 10.8 Hz, 1H, OCH,Ph), 4.74 (d, J = 11.1 Hz, 1H, OCH,Ph), 4.64 (d, J = 12.2 Hz, 1H,
OCH,Ph), 4.61~4.54 (m, 2H, OCH,Ph), 4.45~4.40 (m, 1H, OCH,-CH=CH},), 4.38 (d, J = 7.8 Hz, 1H, H-1), 4.30
(ddd, J = 12.3, 6.8, 3.6 Hz, 1H, OCH,-CH=CHj,), 4.10~4.01 (m, 1H, OCH,CH,Si), 3.77 (dd, J = 10.8, 1.9 Hz,
1H, Ha-6), 3.69 (dd, J = 10.8, 4.9 Hz, 1H, Hb-6), 3.66~3.59 (m, 1H, OCH,CH,Si), 3.52 (dt, J = 14.6, 6.1 Hz, 2H,
H-3, H-4), 3.48~3.42 (m, 1H, H-5), 3.42~3.36 (m, 1H, H-2), 1.11~1.03 (m, 2H, OCH,CH,Si), 0.05 (s, 9H,
Si(CH3)3); *C NMR (100 MHz, CDCl,): 6 138.81 (Caromatic), 138.41 (Caromatic), 138.32 (Caromatic), 135.36
(-CH=), 128.52 (2C,CHaromatic), 128.46 (2C,CHaromatic), 128.44 (2C,CHaromatic), 128.25 (2C,CHaromatic),
128.21 (2C,CHaromatic), 127.89 (C,CHaromatic), 127.85 (2C,CHaromatic), 127.73 (C,CHaromatic), 127.68
(C,CHaromatic), 116.79 (=CH,), 103.24 (C-1), 84.55 (C-3), 82.43 (C-2), 78.05 (C-4), 75.14 (OCH.Ph), 74.95
(C-5), 74.93 (OCH,Ph), 74.58 (OCH,-CH=CH,), 73.59 (OCH.Ph), 69.23 (C-6), 67.57 (OCH,CH,Si), 18.69
(OCH,CH,Si), —1.27 (3C, Si(CHg)s); ESI-HRMS (m/z) CssHy06SiNa [M+Na]*: caled 613.2961, found:
613.2973.

22.7. 2-(ZHEHE)ZE-24,6-=-O-F&-4-D-WHEEREEFHEM7)

# 940.00 mg &4 6 (1.59 mmol)iA T 25 mL HEEH, JIA 141.00 mg &1L 4(0.80 mmol), =i T ¥
1 h, EEEELEE, IR T H YA (5 (Cy-EtOAC 6:1)464k, 153 F kAR &)
7 (797.00 mg, 91%). R; = 0.21 (Cy-EtOAc 6:1); [a] = —17.1 (c = 1.0, CHCI5); *H NMR (400 MHz, CDCly): §
7.39~7.26 (m, 15H, Ar-H), 4.99 (d, J = 11.5 Hz, 1H, OCH,Ph), 4.86 (d, J = 11.1 Hz, 1H, OCH,Ph), 4.69 (d, J =
11.6 Hz, 1H, OCH,Ph), 4.63 (d, J = 12.2 Hz, 1H, OCH,Ph), 4.59~4.55 (m, 2H, OCH,Ph), 4.40 (d, J = 7.8 Hz,
1H, H-1), 4.10~4.00 (m, 1H, OCH,CH,Si), 3.78 (dd, J = 10.8, 1.3 Hz, 1H, Ha-6), 3.70 (ddd, J = 5.3, 4.5, 1.6 Hz,
2H, H-3, Hb-6), 3.65~3.57 (M, 1H, OCH,CH,Si), 3.53~3.46 (m, 2H, H-4, H-5), 3.30~3.24 (m, 1H, H-2), 2.44 (d,
J = 2.1 Hz, 1H, OH), 1.09~1.02 (m, 2H, OCH,CH,Si), 0.05 (s, 9H, Si(CHs)3); *C NMR (100 MHz, CDCl): 6
138.67 (Caromatic), 138.50 (Caromatic), 138.41 (Caromatic), 128.67 (2C, CHaromatic), 128.53 (2C, CHaro-



g %

matic), 128.48 (2C, CHaromatic), 128.22 (2C, CHaromatic), 128.12 (2C, CHaromatic), 128.00 (C, CHaromatic),
127.88 (3C, CHaromatic), 127.71 (C, CHaromatic), 102.88 (C-1), 81.52 (C-2), 77.72 (C-4), 76.88 (C-3), 74.94
(C-5), 74.66 (OCH,Ph), 74.46 (OCH,Ph), 73.61 (OCH,Ph), 69.26 (C-6), 67.50 (OCH,CH,Si), 18.68
(OCH,CH,Si), —1.26 (3C, Si(CH3)3); ESI-HRMS (m/z) CsH406SiNa [M+Na]™: calcd 573.2648, found:
573.2652.

3. BRE5VE

AT 5 AR REAE A AT T — S TR SRR B & P R 1 — R EZ A G, [FIRE, 2 SEh
B R R E AR 7752 —[18]. BB ZEATAEYD, AF R DL B B 52 Ak [19] KAt Ak [20], TESE
BRI RO FE gl 2 A [21] [22]0 ASCRARRT B3 1591 D-%1 % 5 9 J5URE, 8 S ad P ik 428 1k R
1,2 fiH1 5,6 Ar¥RAE[11] [23], 133057 A ISR FIHEEAEY 15, BSmNERSMN TN C-3 i
PR ORY 2 . 4T FHOKBE R KIS UK RS N 25, LIS 2 3-O-MG N AL & 0% 3. WA ML & 3 Ltk
JE[16], 1HEMEEY) 4. BATF LML G 4 RS, DL 2-(Z= R REIL) OB 244, S J57E HBr/AcOH
A TMSEtOH, HgO, HgBr, ML FHEAT 2 2 wi[24] [25], fe)a, LA 95% I mEU R A R4 5 [17]. =
RN QA ET B 5 M OB FERY 5, TATERASE] T — P s & 0 6, 7% 98%. [A
B, K AT R 6 1 C-3 M A BEAE SAL M AL 1 25 A T 2 0R 3 [26], 133 55— ik B = B R bk 2 R 2 b
H 7, 773 91% (WA 1) ABtFH ra BI ra =y 1~7, ¥4k NMR & HRMS ik .

PR E TEVE IR AR B D A, LA E MR R ], U B A SR B S ST AR B )
KEERR[27]. 2-= AR CHAE SN & Beh B T [24] [25] [28] [29], M LbBaE, FEMER I
by g JE o AN 52 50 SCR] SR FRR R BRI 250 DRI, ASZIG R BEOR 2- = W SRR I 2 AR A
TR 01 5

4, 4Eig

FATRR 7 Flop R A PO & ol = W Rk ZIE I R 708, & 07 S iE s 2- = WHERERE 25
TRAPR B PE R S 2, SN, XA HERAE T B, 7= iR . A ORGP Ao B g =
R C SRR T PR A N SRR & B R IIE, B E TSRO ST N R B RN T AT S . 3T
FRAE AZHE TC R A AR RA S (0 SERE S5 44 P B B B Sk il S R 2%

HEEmE
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