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Ring conformations of glucose derivatives bearing with bulky trialkyl or alkyldiaryl silyl protecting groups at the C-2 and
C-3 oxygen functionalities have investigated with the aim of synthetic approach to flipped o-cyclodextrin, a cyclic hexamer
of D-glucose in the !Cs ring conformation. To the same purpose, synthetic route of a glucose derivative flipped by introduction
of a bridged protecting group tethering two oxygens at C-3 and C-6 of glucose.

Among 8 glucose derivatives that have bulky silyl protecting groups at the C-2 and C-3 oxygens, the ring conformation
of the following 3 compounds flipped to be 'Cs form; 2,3-di-O-tert-butyldiphenylsilyl-o, and B-p-glucopyranose, and 2,3-di-
O-tert-butyldimethylsilyl-B-p-glucopyranose. These compounds demonstrated the first ring flip due to
introduction of bulky silyl protecting group on C-2 and C-3 oxygens. The ring conformations were determined
based on the coupling constants of the 'H NMR spectra.

Composition of the flipped derivative of glucose to the flipped cyclodextrin requires a high o-selective
glycosylation reaction. However, a preliminary glycosylation of a flipped sugar with tert-butyldiphenylsilyl
group on the C-2 oxygen showed moderate B-selectivity. This result indicates the inadequacy of the application
of such silyl-based flipped sugars; we then designed and prepared a glucose derivative flipped by introduction of

a bridged protecting group tethering two oxygens at C-3 and C-6 of glucose.
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(a) (MeQ)2CHCsH4-p-OMe, TsOH, 50 C, 2 h, 57%; (b)
TBSOTf, 2,6-lutidine, DMF, 100C, 12 h, then TsOH,
THF/MeOH,rt,6h,56%for7; TBDPSOTH,
2,6-lutidine,DMF,100C, 12h,thenTsOH,
THF/MeOH,rt,6h,41%for8;(c)

.OSiRs (MeO)2CHCsH4-p-OMe, TsOH, 50 C, 4 h, 60%; (d)

TBSOTHf, 2,6-lutidine, DMF, 100 C, 12 h, then TsOH,

OSiR3 THF/MeOH, rt,6h, 73% for 11; TBDPSOTHf, 2,6-lutidine,

DMF, 100 C, 12 h, then TsOH, THF/MeOH, rt, 6 h,
59% for 12 ; (e) NBS, THF/H20, rt, 2 min, 75%, for 13 ,

Scheme1 Preparation of 2,3-trialkyl or alkyldiarylsilylated derivatives of b-glucose.
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(a) MOMCI, i-PraNEt, DMF, 0 C —rt, 1 day, 51%; (b)
NaH, rt, 1 h, then BnBr, DMF, 0 C—rt, 2.5 h, 75%; (c)
NBS, THF/H20, 0C, 20 min, 92%; (d) PhsPCH2, THF,
-50C —rt,overnight, 82%; (e) NaH, rt, 20 min, then
PMBCI, DMF, rt, 2h, 93%; (f) conc. HCI,i-PrOH, 60 C,
7 h,59%, (g) 2-iodo-2,3,5-trimethoxybenzoic acid,
EDCI (WSC), DMAP, CH2Clz, rt 10 h, 94%; (h) Cu,
DMF, reflux, 17 h, 48%; (i) DDQ, CH2Clz, H20, rt, 1 h,
85%; cat. OsO4, NalO4, THF/H20 (1:1), rt, 6h, 70%

Scheme 2 Preparation of bridged compound between C-3 and C-6 oxygens.
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Table 1 Coupling constants between two hydrogens on the pyranose rings.

compound 3J (Hz) 4J (Hz)
HI-H2 H2-H3 H3-H4 H4-H5 HI1-H3 H2-H4 H3-HS

7 52 9.0 8.2 9.8

8 4.7 8.6 73 94

11 8.2 6.9 7.7 89 - -

12 2.3 2.5 3.7 8.1 1.3 1.1
130 33 8.9 8.5 99 - - -
138 19 2.1 1.6 29 0.8 0.7 0.7
1400 10 29 0.5 0.0 - 14
148 29 2.1 1.0 32 0.8 1.4

15 29 55 45 3.1 - 1.0

5 52 10.0 8.8 10.0 -

9 9.6 8.8 8.0 92

¥§'53§z§ﬁ TBDPSO TBSO SPh
T TBDPSOSPh oTBS

BSOS

H
HO OT BDPS OTB
TBSO
TBSO

OH OH (OrBDPS OH OTBS
14

Fig. 3

5L THYTHS (Fig 3). B-F ALY F 11 29K
L2l H2 226 Hh 22 CTODE L D /5 T/ha< &
STWB728, JTOWTEIN LD LEFL Th5 DM
AHNZG LDACFURETHAET 2 L EA 515, TBDPS
HCE3# L 72 12 0 H1-H2, H2-H3, H3-H4 TOE A ILD
9 LILIRL T/h&E < E->TkD, Karplus DA ESHIC
THEMNEH 30°DMMATHS. £/, HI-H3 KT
H2-H4 [BIC W ZALERR 7 » 770 Y O hBll S h=Z & »
S HI»S HART A M) 7AEMLTWAZ &%
LTwW5., —J, H4-H5 DFEAERIT 9 Ofi & ik L ¢
EENFERZ LTINS AL 7. Tho DGR
25, 12131, 2, 3, 4037 F ¥ 7IOLEIN U 2z B A
L, 6 fuoEiitizoh Y 7MLy 4 2 bR— b
OB THAET B Z ENHE NI 572, 17 2=
NFFIERZELET ) = 2kD S5 B, 13a AR L12%
FEEEBIZ Y VLK ABA L TCOEWN S DfEIZEL, BK
RIGRZ > T Z &5, —7, 138, 14a, 148 O
BAECERIM N /NS, £ WFRERS » 7)) v
IR ENZ LN SBRRILZZ L EZRL TS

3:2 3f-6fIKkEEZERBLLEY 21 DIRIL
{ABCEE

L& 21d7 /) ~—REWMTHY, /2T /) — 2B
FOKFE A FUFED KK E 5 D IEF I /S8 — v

TH 5729, '"H NMR % BC U 7= BRALHE O A i3 N ©
Hote. TDRD, 2113 I B TRARYI» 5

FEXNZA)FV VI FAFLI—-FIL (22)
TZOfEEERL 7 (Fig. 4) 7.

4. £ &

2, 3MICEEOY ) IARHEILAZBRA LKL T — 2
HERDOBRE N 6, 2, 3/7IC TBDPS HAEAL 2
7 ) = ZfKiF ok, BHRIZL 2D 6 FREEL 221C 4 BlET
HBHZEDBWENITE ST ZORERAKOARE LT
WBRIRY 7 a7 F A M) v OHBER ORGE % K < it
LTWwaeEHEa2b6N%. —J, 2,3, 400l 1BDPSﬁ
AAT ALK 23 A W20 a VU LRIB T, B

IZA L

H
TBDPSO Ph o
HO— AL/ HO Q HO
HO HO SPh
HO  orBDPS HOgpy, OH
12 5 9
H TBSO

OH
OTBDPS TBS
O O SPh

OH OTBDPS TBSO OH
14 15



1Ce BREEY) IV I—RERIK B, SR 707 % AN DRIBIR

H
21
Q OH
OH
OH OH
22 Corilagin
Fig. 4
RO .
X CHzCgH QR%//—HQR
RO HOCH206H11 RO 2L 611 _O+
TBDPSO™ “OTBDPS TBDPSO™ “OTBDPS RO O,
OTBDPS OTBDPS S
23

BRI 2 BOEAEMl E 7z, 2670 TBDPS 2 o 225
DTLIA=LOFEEEHELZEBRETHILEELOND
(Fig. 5). 2P @mWy ) L IRER G T3 RIEL 722
L — ZEERERNTT ) Y ILRIEEITS &, B#E
PFHER D LS R, fEkK 2 677 2 L IRGESE O R ik
BE5-12 & BN 5 T & 722 BRI 2L a2 2 L L RS
DHNEE BB REFTIEH BN, Kisvr7aF$2 b)) v
EHERT 272012327 )3V LIS IZB W TEW o 3
WEORBADBETH B, D70, KGNy 7aF
FZ2 M) VOABITIEE X v &L 7.

— 7, 3Hi- 6 M AKMEHEE ARG L 72 (LEW 21 A 5 Bl
B5RAFEL 7254, BOBHEAEKREZLEI L7120
WANTILI-NLOEREYEL, o ERNWEs LY
MMERIEAMETE 5. 5%, 21 # 8Ky 7 a7+
Z MY YDOEKETD.

5. % #&

REZL7=227ua7% 2 b)) yofks HIIZ, Eaany
VRS S 2 3O A L7220 O — ZHER DB A
BorE & RENCFAN, BRI TRECTH 5 Z L A6 2T L
7o mEEO Y ) LREEIOE AT K A BRREERNZ I E T
ZEWEN D BH, EOFIL 3, 4O KEBEIITE SN
RSB A SN TED, 2, 3MADEATOKIEA ]
BETHEIEENDTURTIENTE . E5HAEHKL
722, 3PITEREO Y VILRGER A EA L CRRE H /27
I — AFEEARD, BEIRNARIDERLZ. LiL, ¥
OFE 2 MY YORKIZIT o BIRK 22 27 ) 3 VLG
WETH 5. G- TH 2% BRI 2L 2 2 WALKIBDH
ELTIEHIEGETZ A, Y 27uFF 2 ) YOSRIZIEF
HTxkw 5%, 3, 6 -4EHREHWZAREED 5.

alB=1/4 [:fj

Fig. 5

(ZEXH)
1) a) H. Abe, S. Shuto, S. Tamura, A. Matsuda, Tetrahedron
Lett. 2001, 42, 6159-6161.
b) K. S. Feldman, M. D. Lawlor, K.Sahasrabudhe, J.
Org. Chem. 2001, 65, 8011-8019.
¢) S. Ichikawa, S. Shuto, A. Matsuda, J. Am. Chem.
Soc. 1999, 121, 10270-10280.
d) H. Yamada, M. Nakatani, T. Ikeda, Y. Marumoto,
Tetrahedron Lett. 1999, 40, 5573-5576.
e) Y. Yahiro, S. Ichikawa, S. Shuto, A. Matsuda, Tetrahedron
Lett. 1999, 40, 5527-5531.
f) C. Walford, R. F. W. Jackson, N. H. Rees, W. Clegg, S.
L. Heath, Chem. Commun. 1997, 1855-1856.
g) T. Hosoya, Y. Ohashi, T. Matsumoto, K. Suzuki,
Tetrahedron Lett. 1996, 37, 663-666.
h) M. A. Tius, J. Busch-Petersen, Tetrahedron Leti. 1994,
35, 5181-5184
2) M. S. Motawia, C. E. Olsen, K. Enevoldsen, J. Marcussen,
and B. L. M@ller, Carbohydrate Res., 1995, 277, 109-123.
3) S. Hanessian and Y. Guindon, Carbohydrate Res., 1980,
86, C3-C6.
4) Y. Ikeda, K. Furukawa, H. Yamada, Carbohydrate Res.,
2002, 337, 1499-1501.

5) R. Beugelmans, J. Chastanet, H. Ginsburg, L. Quintero-
Cortes, G. Roussi, J. Org. Chem. 1985, 50, 4933-4938.
6) Dai, D.; Martin, O, R. J. Org. Chem. 1998, 63, 7628-7633.
7) a) R. Saijo, G. Nonaka, I. Nishioka, Chem. Pharm. Bull.

1989, 37, 2624-2630.
b) T. Tanaka, G. Nonaka, I. Nishioka, Phytochemisiry
1985, 24, 2075-2078.



