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Abstract: Derivatives of four stereoisomeric pentodialdo-1,4-furanoses were reacted with four Grignard

C, reagents. methoxymethyl- allyloxymethyl- benzyloxymethyl, and dimethylphenylsilylmethyl-
i iy arin hasncag wmrs aneemimaniad i anma
magnesium chlorides. Derivatives of the ¢xpected stereoisoimeric hexoses were acco Npanica in soic

cases by C-4 inverted products. The results have been discussed in terms of «- and p-~chelated transition
states. It has been found that the RX (X=0,5i) grouping of the Grignard reagent strongly influences the
stereochemical outcome of the elongation reaction. © 1999 Elsevier Science Ltd. All rights reserved.
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The need for preparative amounts of L-glycero-D-manno-heptose (1), a heptose commonly occurring

within the core re

synthetic access to this sugar. As a consequence, in 1986 we developed a practical route to 1 basing on

elongation of the D-mannopyranoside chain by a C; reagent from the terminal (C-6) position [3]. The method

an alkoxymethyl Grignard reagent and a C-6 aldehyde. This approach has

ARORYIILRYE narg r - Spp - el g

ra ~

found wider application [4-7], and also other Grignard reagents have been succesfully applied [8-11].

It is obvious that this method has a larger potential and can be applied for chain extension reaction in

different sugar structures (,ascending synthesis”, starting from the terminal carbon atom [12]). In view of the

g

four stereoisomeric pentoses using four C, Grignard reagents. We expected that the results of these reactions

might shed some light on the extensively studied nucleophilic additions to a-oxy carbonyl compounds [13-20]
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(Phenyldimethylsilyl)methylmagnesium chloride was used by P. Smid ef al. [21]. for the carbon atom

chain extencion in 1 2:3 4-di-O-icanronvhidene-cy-Dogalacto-hexndi
chain extension mn 1,205, 4-Ci-U-isopropyudene-Q-D-gaiaclio-neXoa!

isopropylidene-xylo-pentodialdo-1,4-furanose. 3-O-Benzyl-1,2-O-isopropylidene-o-D-galacto-hexodialdo-1,4-
furanose was elongated with methoxymethylmagnesium chloride [22].

~ C';&z
1 2 3 4 5

BnOCH,MgCI MeOCH,MgClI
6 8

AIIOCH,MgCI PrMe,SiCH,MgClI
7 9

RESULTS
Four stereoisomeric pentose-derived aldehydes (Scheme 1): methyl 2 3-O-isopropylidene-8-D-ribo-

pentodialdo-1,4-furanoside (2), 3-O-benzyl-1,2-O-isopropylidene-a-D-arabino-pentodialdo-1,4-furanose (3),
3-0-benzyl-1,2-O-isopropylidene-a-D-xylo-pentodialdo-1,4-furanose (4) and methyl 2,3-O-isopropylidene-o-

£

aldehydes were reacted with four freshly prepared Grignard reagents 6-9 as shown schematically in Eq. 1. The

(=N
o

products were isolated by column chromatography. The results of reactions are collected in Tables 1-4. The

exnectad C.5 starenicomeric nroducte A and B were accomnanied in some cases (esneciallv in s i
expected (-5 stereotsomeric progucts A and B were accompanied 1 some cases (especially in the 7100 se

X = RO.R,Si



tic derivatives gbtained b hv indenendent ron (n mnounds No. 38 43) 2. com
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mpounds except C-4 inverted, cf. Experimental). The configuration of the inverted ribo products

nd 16 could be ;gadily assigned b hv gvmpg_qseﬂ of their 'H and *C NMR spectra with those of the fyxo
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compounds 4land 42. Both pairs: 15,42 and 16,41 displayed identical spectra which confirmed their
enantiomeric

Table 1

Chain elongation reaction between methyl 2,3-O-isopropylidene-B-D-ribo-pentodialdo-1,4-furanoside (2) and
Grignard reagents 6-9°

HX CHX o, FCH,
HO‘I/O\TCH: Og\IOCH3 Hmd
V! o
Entry | Reagent | Qverall X J\ /\O o/ \o “etde
No. yield (%) e o, .
) Compd No Compd. No.® Compd. No
i 6 91.6 BnO 10 (31) 11 (55) 12 (14)
2 7 83.8 AliO 13 (27) i4 (73) -
3 7 89.0 AlIO 13(11) i4 (89) -
4 ) 54.1 MeO - - 15 (70)
16 (30)
5 8 762 | MeO . - 15 (88)
16 (12)
6 9 81.0 | PhMe;Si 17 (66) 18 (14) 19 (13)
20 (7)
7 9 772 | PuMeSi| 17 (20) 18 (14) 19 (47)
20 (19)
8 % 61.4 | PhMeSi 17 (22) 18 (71) 190
0 (traces)
* 1 Mol equiv of 2 was reacted with 4 mol equiv of Grignard reagents 6-9 at 30 °C in THF soiution (cf.
Experimental). ® Proportion of products in %. ° At -78 °C. ¢ At 0 °C. ° Two mol equiv. of 9 were taken for

relationship. Specific rotations were of the same magnitude but of opposite sign.
the remaining C-4 inverted compounds was not determined.

High yields of reactions are secured if reaction conditions (cf. Experimental) are strictly observed. The
PG [Py on PR Ty R—— VS S DAV MUy D (RS RN
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experiments described here freshly prepared and freshly distilled alkyl chloromethyl ethers were employed.

Grignard reagents prepared were stable below -20 °C. These remarks seem to be important as earlier notes
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advantage of the method resulting in direct introduction of properly blocked hydroxymethyl groups to the
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performed without any special precautions. However, the stereochemical outcome of the reactions is different
for Grignards 6-8 and for 9.

ahla 9
l d.Ul '
Chain elongation reaction between methyl 3-O-ben: 2-0O-isopropylidene-
B-D-arabmo—pentodxaldo—l,4—furanos (3) and ergnard reagents 6-9*
CHX CHX
OH
Ho— o )
\CMe ) \CM
Entry Reagent | Overall X : ©
AT~ crmtal 3
No. );13? OBn (‘)Bn
L7 Compd. No." Compd. No.®
1 6 71.0 |BnO 21 (>95) -
2 7 71.8 [AlO 22 (24) 23 (75)
3 8 89.3 |MeO 24 (90)°
4 9 89.0 | PhMesSi 25 (45)° 26 (55)
* Reaction conditions as in footnote a (Table 1). Proportlon of products i °/

105

° Trace amount of a ° 5-O-benzyloxymethyl ether was detected. 4 Ca 10%
has been isolated. ° Oxidation (CH;CO:zH) of 25 led to 27.

It is convenient to discuss first the results obtained with the arabino and ribo aldehydes (3 and 2). As

shown in Table 2, essentially only one or two stereoisomeric products were formed from each reaction.

Comnounds fL con ‘_ﬁml ation Onndg 21 23 and ) dcm:nated at lpncf 9.3-1 gver

Compounds o nfiguration at C-5 (L-galacto, com

AL s,

the D-counterparts (D-altro, 22). Silyl Grignard 9 gave both stereoisomeric products 26 (L-galacto) and 25

(D-altro) with poor diastereoselectivity (55:45).

CH,Si(Me),-O{Me),SicH, The predominance of C-5 L-configured products is also

HO 0.0 HO o ﬁ noted in Table 1, where the results obtained with the ribo
\ V‘CM% \ V"CM% aldehyde 2 are collected: L-falo compounds 11 and 14

- dominated over D-allo products 10 and 13 1.8:1 and 8:1

OBn OBn ° ?

27 respectively. Substantial amounts of the C-4 inverted products

were noted for reactions with Grignards 6 and 9, becoming the
exclusive products when aldehyde 2 was reacted with methoxymethylmagnesium chloride (8) at -30 °C and
also at -78 °C (entries 4 and 5). The stereochemistry of the reaction between 2 and silyl reagent 9 at -30 °C
was dependent on the proportion of both reagents taken. When the ratio 2:9 was 1:4 (entry 6) the D-allo

stereoisomer 17 was the main product. When this ratio was reduced to 1:2 (entry 8), the L-talo compound was



the main product with the ,,inverted” products formed in low yield. In contrast, when the reaction was

naii pic
Table 3
Chain elongation reaction between methyl 3-O-benzyi-1,2-O-isopropylidene-o-D-xylo-pentodialdo-1,4-
furanose {4) and Grignard reagents 6-9°

.‘ s dle
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CH_X CH [e]
b _I ’ 02:1 Q_n\
Lo N RN /o
Entry | Reagent | Overall X (QBH ‘?Bﬂ 7( & 0 ; 6\\(;*‘
No. yield (%) L_(o ‘——{0\ 2
O\CMP_2 O~Cwme,
Compd No.® Compd. No.® Compd. No.®
1 6 80.6 BnO 28 (>95)° - -
2 7 79.8 AlIO 29 (81) 30 (11) 31(8)
3 8 824 MeQ 32 (82) 33(13) 34 (5)
4 9 95.0 PhMe,Si 35(7) 36 (93) -

* Reaction conditions as in footnote a (Table 1). ° Proportion of products in %.
° Only traces (TLC) of the L-ido stereoisomer.

A different stereochemistry of the main products was noted for both the other aldehydes of D-xy/o (4)

and D-/fyxo (5) configuration. From the reactions of 5 with Grignard reagents 6-9 only two products were

£ IR & VPP BN, T SR, T | Y B Ik IS .
1 G 10 L-manno progucis 3/, 37 and 41 1n preaominance over
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stereoisomers 38, 40 and 42 (Table 4, entries 1-4). Silyl reagent 9, as in previous cases (Tables 1 and 2), led to

L-gulo product 44 in 1.4:1 prevalence over the D-manno stereoisomer 43.
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The dominating D-stereoselectivity was even more distinct for the D-xy/o aldehyde 4 (T

products of D-gluco configuration 28, 29, and 32 were obtained in 9-6:1 predomination over the L-ido

stereoisomers 30 and 33 (entries 1-3). Small amounts of the ,inverted” products 31 and 34 were also noted
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The reactions described above - besides affording access to less common hexose structures (e.g. D-

allose, L-talose, L-galactose, L-gulose) - present also a contribution to the field of nucleophilic additions to

atom in a sterically defined position: #rans (2 and 3) or cis (4 and 5) in relation to the formyl group. These

atoms should influence the sterical course of addition of nucleophiles depending on the importance of a- or -
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Table 4

Chain elongation reaction between methyl 2,3-O-isopropylidene-a-D-/yxo-pentodialdo-1,4-furanoside (S) and
Grignard reagents 6-9*

CHX CH,X
HO— o ot
Entry No. Reagent Overall yield X N, TN
%) e | ¥ e,
Compd No ° Compd. No.
1 6 75.2 BnO 37 (57) 38 (43)
2 6° 69.1 BnO 37 (89) 38 (11)
3 7 81.3 AllO 39 (86) 40 (14)
4 8 69.2 MeO 41 (60) 42 (40)
5 | 9 78.7° PhMe;Si 43 (42) 44 (58)

* Reaction conditions as in footnote a (Table 1). ° Proportion of products in %.° At -78 °C.
4 The mixture of 43 and 44 was not separated. Configuration (and proportion) of both products was deduced
from the 'H and "C NMR spectra.

The problem of a- and B-chelation in a- and B-alkoxy-aldehydes and -ketones has been studied
h

additions [20,25]. However, ab initio calculations indicate that both types of chelation facilitate product

formation through low-energy transition states (TS)[30].

play an essential role in determining the stereochemical outcome of reactions, not excluding the participation a

of non-chelated reaction pathway. Thus, the main, normal (not ,inverted”) products of addition of

leec 1 and 2) are formed hvy
AW 4 i l-] L AWVL RIS UJ

intermediation of o-chelated transition states. In this case a-chelation forces the approach of the nucleophile

from ,,below the ring” (Fig. 1A) this leading to L-configuration of the new CHOH grouping. Products of the D

For the xylo and lyxo aldehydes (4 and S, Tables 3 and 4), having B-oxygens in cis disposition towards the
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Incidentally, the attack of nucleophiles on B-chelated aldehydes 4 and 5 follows also the Felkin-Anh model: the

M;C | OMe O0—CMe, The dimethylphenylsilyl Grignard reagent 9
_/]\ ‘& . displays a marked preference for the formation of hexose

L N - ¢ P . .
HA\ U~cMe again interpreted with a preferred o-chelated TS in all four
HH
Nu B aldehydes, the possibility of forming B-chelates (in case of
A & o7 8 heino neclected Thic indicates that hecidas the
F'q 1 4 U O) LCHIE NCgicCicu. 1S maicdies tnat pesiaes th

metal, reaction conditions, and proportion of reagents

[17,31], the kind of substitution on the alkyl of the organomagnesium compound (PhMe,Si instead of RO) also

course of reaction between 9 and aldehyde 2 strongly depends also on the proportion of reagents and the

temperature of reaction.

A comment on the formation
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noted in the synthesis of L-glycero-D-manno-heptose derivatives [6], played a substantial role in carbon atom

B '!3

chain extension of the ribo system (Table 1). Reaction of 2 with methoxymethylmagnesium chloride led

erature. The
era

L 2 4 ) i 1i%

g_)g(_‘l_!_g_el to two inverted nrndnr‘tq 18 and 16 in

interpretation is based on the assumption that aidehyde 2 is particularly sensitive to the basic medium of the
Grignard reaction and readily undergoes epimerization [31] at C-4 before reacting with nucleophiles. This is

vdes although lesser
4 o

extent. We are checking presently the behavi

the aldehydes 2, 4 and 5 in the presence of strong bases and the resuits will be reported.

CONCLUSION
todialdo-1,4-furanoses 2-5 with C; Grignard reagents 6-$ opens a
facile access to higher sugar homologs. Hexoses which are otherwise difficult to obtain may be obtained in this

way. A variety of 6-O etherified hexoses become readily available. The reaction also adds to the wealth of

7]
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t seems that B-chelation to acetonide oxvgen atoms (aldehyde 5) is almost

eems that B-chelation to acetonide oxygen atoms dehyde
as effective as to ether oxygen atom (aldehyde 4). The stereochemical preference of the silyl Grignard 9 is for
a-chelated forms in the transition state, thus leading to a preferred L-configuration at the new CHOH
1’0 uning
TrUToT
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We continue our studies on this nomomgauon reaction appuea to hexose systems.
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General methods. Melting points were determined with a Kofler appar:
Solvents were purified and distilled under argon. "H NMR spectra were recorded with a Varian AC-200 (200
MHz) or Bruker AM-500 (500 MHz) spectrometers using CDCl; as solvent. *C NMR spectra were recorded

in the DEPT mode. Signals of the phenyl, benzyl and allyl groups have been omitted in the description of
spectra. The assignments of signals for compounds 16, 17, 18, 31, 32, and 33 was based on 'H - °C COSY

spectra. High resolution mass spectra (HR-MS) were measured in the FAB" ion mode with an AMD-604 mass

spectrometer. Infra red spectra were recorded with a Perkin-Elm

oar
spec pectra w orded with a Perkin-Elmer
spectra of compounds synthesized contained bands 3400-3500 cm™ (OH) and 1090-1110 ¢
Optical rotation were measured with a JASCO DIP-360 automatic polarimeter at 24 + 2 °C. CD spectra
recorded between 280-750

m at roo
at roo

3
3
?

CHCl; solution in cells of 0.1 or 2.0 path lenght (spectral band width 1 nm, sensitivity 10x10° AA unit/nm).
8 mg) with (CF;C0OO0),Rh; complex (3-4

itive E band at 342-358 nm indicated D

¥ v

CD. spectra of hexose derivatives having free C-5 hydroxyl group (6-
P

ed in chloroform {lﬂ ml S

1
Laeai i3k, 2

mg) were measut

©
173
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configuration. For column chromatography silica gel 70-230 mesh (Merck) was used.
Substrates were obtained according to published methods: methyl 2,3-O-isopropylidene-B-D-ribo-

pentodialdo-1 4-firranoside (2) was

PRIl uran

ribofuranoside [32] was oxidized according to the procedure of D.Horton et a/ [33]. The same procedure was
used for oxidation of 3-O-benzyl-1,2-O-isopropylidene-B-D-arabinofuranose [34] to 3. Methyl 2 3-O-
eavage (NalO,) of
methyl  2,3-O-isopropylidene-o-D-mannofuranoside  [35].  3-O-Benzyl-1,2-O-isopropylidene-a-D-xylo-

pentodialdo-1,4-furanose (4) was prepared analogously from 3-O-benzyl-1,2-O-isopropylidene-a-D-

The reaction of pentodialdo-1,4-furanoside with an alkoxymethyl Grignard reagents is exemplified

below:

Methyl 6-0-allyl-3-O-benzyl-1,2-0O-isopropylidene-o-D-glucofuranoside (29), -p-L-idofuranoside (30)
and (31)

18.4 mmol) were
mercuric(Il) chloride (30 mg) was added. The mixture was stirred ca 2 min, cooled to -30 °C, and a few drops

of neat, freshly prepared allyloxymethyl chloride were added. When formation of the Grignard reagent started,



and additionally stirred for 12 h. The mixture was cooled to 0 °C, poured
mL) and extracted with diethyl ether. The ether extract was dried over

ethyl acetate 8:3 as eluent. First eluted was 29 (1.03 g, 65%). Next eluted was 30 (0.14 g, 9.0%). As the third
d

fraction was eluted 31 (0.08 g, 6%) as a mixture of diastereoisomers.

In a similar manner were svnthegized all 6-(O-alkvl (Bn 1

2 & o QLN YRR Syanuaoriva TGy (AL, AL! 5 VA

hexofuranoses (Tables 2 and 3) and methyl hexofuranosides (Tables 1 and 4).

btain ording to Fleming
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al [36] using the procedure of van Boom ef al [10]. The reactions of 9 with pentodialdo-1,4-furanoses (

g 0
&

were performed in typical manner at -30°C. Unmasking of the silyl group from the mixture of 35 and 36

acco ] shed with AcOQH/NaRr/AcQONa } to
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gluco and B-L-ido-hexofuranoses, which were separated by column chromatography with hexane-ethyl acetate

3:2to 1:1 as eluent.

In the same wav
in the same way

were isola
43 and 44 as free 5,6-diols (after oxidation as above) of a-D-manno and B-L-gulo configuration failed.
Nevertheless methyl 2,3-O-isopropylidene-oi-D-mannofuranoside could be identified by comparison of its 'H

B NMR. data with the dat

Oxidation of 25 under unmasking conditions with 15% peroxyacetic acid, led to ,,dimer” 27.
g peroxy

Specific rotation data of compounds 28, 32, 36, and 37 are in agreement with the literature values (see

below).

Methyl 6-0O-benzyl-2,3-O-isopropylidene-p-D-allofuranoside (10)
Yield: 28%, colourless oil; Vmsx (film) 3489, 1604, 1496, 1374, 1210, 1109 cm™. 'H NMR (CDCly) &: 7.37-

733 (SH, m Ph), 491 (1 H, s H-1), 484 (1 H, d, J 5.9 Hz, H-3), 469, 461 (2 H, ABg, CH;,Ph), 455 (1 H

Ay L2, L\ S SO % 2R, M,V TS LRl RETO, TUS, FUL (e Xk, 230y, N ARTE RL), ‘I (o204 ii,

d,.J5.9 Hz, H-2), 4.06 (1 H, d, J 5.7 Hz, H-4), 3.73 (1 H, ddd, J 1.9, 5.7, 7.9 Hz, H-5), 3.60 (1 H, dd, J 1.9,
10.0 Hz, H-6a), 3.48 (1 H, dd, /7.9, 10.0 Hz, H—6b), 3.41 (3 H, s, OCHs), 1.47, 1.31 (6 H, 2 s, (CH3),C). *C

3 A\ 732 ((‘I—Lph\ 704 {(‘ §\ 719

y <y i Mod A2 kig,

NMR{(“D("I ) 6: 128.4-127.5 (Ph), 1103 ((‘ ), 88.0

SRS LU T Rrg, 4aAVL2

(C-6), 55.8 (OCH3), 26.3, 24.7 [(CH3).C].
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A

Methyl 6-0-benzyl-2,3-O-isopropylidene-a-L-talofuranoside (11)

Yield: 50%, colourless oil; [Found: C. 62.7, H, 7.5. C7;H340; requires C, 62.95, H, 7.46%); [alp-11.8 (¢ 0.74,
CHCL). Vaax (film) 3482, 1602, 1458, 1376, 1209, 1109 cm™; '"H NMR (CDCL) 8: 7.36-7.29 (5 H, m Ph),4.96
(1H, s, H-1),4.93 (1 H, d, J 5.8 Hz, H-3), 4.72, 4.68 (2 H, ABq, CH,Ph), 4.58 (1 H, d, J 5.8 Hz, H-2), 435
(1H,d,J49Hz H-4) 381 (1 H ddd, J2.6, 49, 87 Hz H-5), 3.60 (1 H, dd, .J2.6, 10.2 Hz, H-6a), 3.40 (!

H, dd, J 8.7, 10.2 Hz, H-6b), 3.38 (3 H, s, OCH;), 1.48, 1.32 (6 H, 2 s, (CH5),C). *C NMR (CDCl;) &: 129.7-
126.8 (Ph), 110.4 (C-1), 88.1, 85.5, 82.4 (C-2, 3, 4), 70.5 (C-5) 73.4 (CH,Ph), 71.1 (C-6), 56.0 (OCHs), 26 4,
24 8 [(CHa),

BUR A28 Y

Methyl 6-0-allyl-2,3-O-isopropylidene-f-D-allofuranoside (13)

Yield: 10% colo
L Lo Lt PO § vy

o
v /a,

S1 1 i~ 14 CHCL)Y \Y) {Flm
R TR IR N L

y WEEINAI3 ], Vmax \UL

D
em’; '"H NMR (CDCL) 8: 5.92 (1 H, m, =CH), 5.33, 5.27 (2H, 2 q, =CH,), 497 (1 H, s, H-1), 486 (1 H, d, J
6.0 Hz, H-3), 4.56 (1 H, d, /6.0 Hz, H-2), 4.04 (1 H, d, J 5.6 Hz, H-4), 4.03 (2 H, m, OCH,), 3.74 (1 H, ddd,
J18,56,82Hz H-5),3.50 (1 H,dd, /1.8 99 Hz H-6a), 3.40(1 H, dd, /82,99 Hz H-6b), 3.44 3 H 5,

OCH;), 1.48, 1.32 (6 H, 2 s, (CH;),C). "*C NMR (CDCls) 8: 134.5, 11

7.1, 72.4 (allyl C), 110.3 (C-1), 88.0,
85.4, 82.3 (C-2, 3, 4), 70.3 (C-5), 70.9 (C-6), 55.9 (OCH3), 26.3, 24.7 [(CH:),C]. HRMS (EI): (M-CHs)’
ound 259.1172. C.-H.:0Q. reauires 259 1181 m/7 (EIN 250 (45 M-CH.\ 227 (33} 173 (61) 156 (2%} 127
JLOLES 1O Sr A0 b e 05 4 o 1ZARiSNB re VYIS Ll SR AL, TNk \Avh] 7\, IVATNALRT Jy ek \JIJ, LIT \V1LJ, LIV LV, L

(41), 126 (25), 115 (42), 113 (42), 101 (22), 99 (26), 85 (100).

Yield 79%, colourless oil; [a]p -74.2 (¢ 0.82, CHCL); Vuax (film) 3495, 1643, 1458, 1379, 1210, 1068, 1035
cm™; 'H NMR (CDCl) 8: 5.97 (1 H, m, =CH), 534, 521 (2 H, 2 q, =CH,), 496 (1 H, s, H-1), 493 (1 H, d, J
Q

J
ddd, J 1.7, 4.7, 3.6 Hz, H-5), 3.57 (2 H, bd, H-6a, H-6b), 3.39 (3 H, s, OCH;), 1.48, 1.32
5: 134.4, 117.3, 72.3 (allyl C), 109.8 (C-1) .3,
7

COHE T HRMS (BT (M.
P AT 13 20 j. DRIV (1. Vv

o0
o~
0
—

259.1172; m/z (EI) 259 (48, M-CHs), 227 (35), 173 (65), 171 (27), 156 (21), 127 (38), 113 (46), 101 (21), 99
(27), 85 (100).

Methyl 2,3-O-isopropylidene-6-0-methyl-8-D-gulofuranoside (15)
Yield 67%; colourless oil; [a]p -62.1 (¢ 0.95, CHCl); v, (film) 3481, 1457, 1373, 1210, 1110, 1026 cm’; 'H

AT (T LI AA ] T&Nkl> K92 A 16 (1
.74 (1 1, GG, J 5.0, J UOuU L ri=4j, 710 1

24 ENTT> II.2Y A&7 (1 0 A
5 U, U.U I O ¢

{ {
L8 1L, 11-3), 7.04 (1 11,

3
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Methyl 6-deoxy-2,3-O-isopropylidene-6-(phenyidimethylsilyl)-B3-D-gulofuranoside (19)
[ ound: C, 61.2; H, 8.1, CigHx0:Sir req uires C, 61.33; H, 8.01%]; [a]p -28.3 (c 0.85,

=y

Yield 10%; white foam,;
CHCL); vmax (film) 3506, 1427, 1381, 1248, 1210, 1112 cm™; '"H NMR (CDCl) &: 7.55-7.33 (5 H, m, Ph),
490 (1 H, s, H-1), 4.66 (1 H, dd, /3.6, 5.9 Hz, H-3), 4.56 (1 H, d, J 5.9 Hz, H-2), 4.13 (1 H, ddd, J 1.5, 6.0,
6.2 Hz H- 5\ 372 (1 H, dd, /3.6, 60Hz H-4), 3 ?Q(ﬂCHa\ 141, 1. ’)7(5H 2s ,((‘H,\-.(‘\ 135(1H dd J

223,

1.5, 9.8 Hz, H-6a), 1.21 (1 H, dd, J 6.2, 9.8 Hz, H-6b), 0.39, 0.36 (CH3),Si). "C NMR (CDCl) &: 133.7-
127.7 (Ph), 106.7 (C-1), 85.3, 84.4, 80.1 (C-2, 3, 4), 68.3 (C-5), 54.5 (OCH3), 25.9, 24.5 [(CH3).C], 20.3 (C-
6), -1.56, -2.59 [(CH;),Si]

Methyl 6-deoxy-2,3-O-isopropylidene-6-(phenyldimethylsilyl)-a-L-mannofuranoside (20)

Compound 20 was not isolated in a pure state. Its NMR data could be, however, found from the spectra of a
mixture of both stereoisomers 19 and 20 in a proportion of 2.7:1. Proportion was taken from the integration of
H-1 signals. Yield 5%; white foam; '"H NMR (CDCl) §: 7.57-7.48 (5 H, m, Ph), 4.89 (1 H, s, H-1), 477 (1 H,
dd,./3.8,6.0Hz H-3), 452 (1 H, d, H-2), 4.07 (1 H, ddd, J 2.7, 5.9, 6.4 Hz, H-5), 3.66 (1 H, dd, H-4), 3.27
(3 H, s, OCHs), 1.43, 1.29 [6 H, 2 s, (CH3),C], 1.27 (1 H, dd, 2.7, 9.9 Hz, H-6a), 1.15 (1 H, dd, 5.9 Hz, H-
6b), 0.38, 0.34 [6 H, 2 s, (CH;),C]. "C NMR (CDCl) &: 133.7-127.6 (Ph), 106.8 (C-1), 84.8, 83.9, 80.0 (C-
2,3, 4), 68.4 (C-5), 54.5 (OCH3), 25.7, 24.4 [(CH3),C], 20.3 (C-6), -1.54, -2.61 [(CH:),Si].

3,6-di-O-Benzyl-1,2-O-isopropylidene-a-D-galactofuranose (21)

Yield 67%, colourless oil; [Found: C, 69.2; H, 7.1 CxH330s requires C, 68.98; H, 7.05%]; [a]p +4.3 (¢ 1.8,
CHCL); viax (film) 3483, 1455, 1376, 1215, 1074, 1026 cm’ ', 'H NMR (CDCI3) 8: 7.32-7.29 (10 H, m, 2 Ph),
590 (1H,d,J3.9Hz H-1), 464 (1 H, d, J 3.9 Hz, H-2), 4.59-4.53 (4 H, 2 ABq, 2 CH,Ph), 427 (1 H, d, J
1.9Hz), 3.98 (1 H, ddd, /3.2,5.2, 84, Hz, H-5),4.10 (1 H, dd, J 1.9, 8.4 Hz, H-4),3.70 (1 H, dd, /3.2, 9.7
Hz, H-6a), 3.59 (i H, dd, J 5.2, 9.7 Hz, H-6b), 263 (1 H, d, J 5.0, OH), 1.48, 1.30 (6 H, 2 s, (CH3).C). e
NMR (CDCl;) 8: 128.4-127.6 (Ph), 105.9 (c-1), 85.6, 84.8, 82.9 (C-2, 3, 4), 73.4 (C-6), 71.5 (CH,Ph, C-6),

70.8 (CH,Ph, C-3), 69.9 (C-5), 26.9, 25.9 [(CH:),C].

6-0-Allyl-3-O-benzyl-1,2-O-isopropylidene B-D-altrofuranose (22)

Compound 22 was not isolated in a pure state. Its NMR data could be, however, found from the spectra of a

mixture of both stereoisomers 22 and 23 in a proportion of 4:1. Proportion was taken from the integration of
H-1signal. Yield 17%; 'H NMR (CDCls) &: 7.36-7.28 (5 H, m, Ph), 5.92 (1 H, m, =CH), 5.90 (1 H, d, J 4.4
Hz H-1) 532,514(2H, 2 q,=CH,), 462 (1 H,d,J44Hz H-2), 458, 452 (2 H, ABq, CH,Ph), 4.02-3.99

24, A5 ~A227 BIFOR U U ¢ N 2i7£) JL < 15 )
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(2H, m, OCHy), 4.15 (1 H, d, J3.2 Hz, H-3), 4.17 (1 H, dd, J 3.2, 6.2 Hz, H-4), 3.97 (1 H, ddd, /3.2, 6.2,
R 6 Hz H-S,) 40 (1 H drl J32 99Hz H6a) 356(1 H dd,.J86 99 Hz H6b) 153 134(6H 25

'y 'y \ J&, AR V‘D!, o WS NT \ Ll., uu, 73 UAU’ P AIL’ W 8 \JUI, I.JJ, i.JI7F \U 1k L D’
(CH3),C). °C NMR (CDCL) &: 134.5, 117.4, 72.5 (Allyl C), 128.6-127.7 (Ph), 105.5 (C-1), 85.7, 85.3, 83.1

(C-2, 3, 4), 73.1 (C-6), 71.3 (CH,Ph), 69.7 (C-5), 27.1, 26.4 [(CH:),C].

6-0-Allyl-3-0-benzyl-1,2-O-isopropylidene a-L-galactofuranose (23)
Yield 54%, colourless oil, [at]p +7.9 (¢ 1.1, CHCL);Vmax (film) 3445, 1646, 1454, 1376, 1217, 1077, 1026cm™;
'H NMR (CDCL;) §: 7.34-7.28 (SH, m, Ph

H,2q,=CH,), 4.64 (1 H, d, ./ 3.
(1 H, dd, J 2.0, 6.1 Hz, H-4),

uw
E
=
=

AN Bo anvan ceomeiy
r3pv ). U INVIRN (L)

(Allyl C), 128.4-127.6 (Ph), 105.9 (C-1), 85.6, 84. -2, 3, 4), 72.2 (C-6) 70.7 (CH,Ph), 69.9 (C-5),
(CH;),C]. HRMS (EI): (M-CH;)", found 335.1499. C;3H23054 requires 335.1494; m/z (EL) 335 (10,

92 (12). 251 (20). 245 (Q‘T\ 203 (400 189 (A1
2 12), 221 {20), 24V}, 185 (41)

L P )y

J

- UI
w0
f—

©

\O

—

@)

3-0O-Benzyl-1,2-O-isopropylidene-6-O-methyl-a-L-galactofuranose (24)

Yield 80%, colourless oil; [Found:C, 62.7; H, 7.3. C;7H;40, re

S i78R246
CHCL); Veae (film) 3442, 1454, 1376, 1217, 1077, 1026 cm™; '"H NMR (CDCls) 8: 7.35-7.2
5.90 (1 H, d, J 4.0 Hz, H-1), 4.65 (1 H, d, J 4.0 Hz, H-2), 4.60 (2 H, s, CH,Ph), 4.26 (1 H, d,

4.07(1 H.dd, J1.9,8.7 Hz, H-4),3.94 (1 H, ddd, J 3.0, 5.6, 8.7

LS VA B4 T A L, wal, v TV, U ; 11Z, 11 . i,

3.48 (1 H, dd, J 5.6, 9.7 Hz, H-6b), 3.38 (3 H, s, OCH;), 2.63 (1 H, d, J 4.9, OH), 1.50, 1.32 (6 H, 2 s,
(CH;)C). C NMR (CDCls) &: 128.6-127.8 (Ph), 106.0 (C-1), 85.7, 85.0, 82.9 (C-2, 3, 4), 73.2 (C-6), 71.6

3-0-Benzyl-6-deoxy-1,2-O-isopropylidene-6-(phenyldimethylsilyl)-B-D-altrofuranose (25)

Yield 4()9/9_‘ wh!tp SO lld mp 78-79 °C rF r| F 67. 77 n 7 56 (.. H..0O). Q} rnquifeg C, 6726, H’ 753‘3/‘7}

VL NZAKRZINI S

[alp +41.1 (¢ 1.7, CHCL); Ve (film) 3485, 1427, 1378, 1245, 1076, 1021 cm™; 'H NMR (CDCl) &: 7.36-

731 (10 H, m, 2 Ph), 5.83 (1 H, d, J 4.2 Hz, H-1), 4.64 (1 H, dd, J 4.2, 1.1 Hz, H-2), 4.58, 4.52 (2 H, ABq,
H, dd, /1.1, 3.8 Hz, H-3), 4.01 (1 H, ddd, /5.0, 3.6 Hz,

ik z

CH,Ph), 3.84 (1 H, dd, J 3.8, 5.0 Hz, H-4), 3.15 (1 H, 1z, H-3)
H-5), 1.45, 132 (6 H, 2 s, (CH3),C), 1.10 (1 H, dd, J 3.6, 14.7 Hz, H-6a), 0.89 (1 H, dd, J 10.2, 14.7 Hz, H-
6b) *C NMR (CDCl;) 5: 133.4-127.8 (Ph), 105.2 (C-1), 90.2, 85.6, 81.8 (C-2, 3, 4), 71.7 (CH,Ph) 68.6 (C-

5), 27.2, 26.4 [(CH;),C], 20.16 (C-6)

L\==5374
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5),4.10 (2 H, dt, OCH,), 4.08 (1 H, d, /3.5 Hz, H-3), 4.11 (1 H, dt, ./ 5.6 Hz, H-4), 3.66 (1 H, dd, /2.4, 11.3
Hz, H-6a), 3.56 (1 H, dd, /5.8, 11.3 Hz H-6b), 148 131 (6 H, 2 5, (CH;),C). "C NMR (CDCL) 8: 134.4,
117.2, 72.2 (Allyl C), 128.5-127.7 (Ph), 105.0 (C-1), 82.2 (C-3), 81.9 (C-2), 79.7 (C-4), 72.2 (CH,Ph), 71.8

(C-6), 67.8 (c-5), 26.6, 26.2 [(CH:),C]. HRMS (LSIMS):(M+Na)" 373.1638. C15Hs0¢Na requires 373.1627.

6-0-Allyl-3-O-benzyl-1,2-O-isopropylidene-B-L-idofuranose (30)
Yield 9%; colourless oil; [ot]p -44.3 (¢ 2.9, CHCL); vamax (film) 3458, 1645, 1454, 1376, 1216, 1074, 1025 cm

'H NMR (CDCl;) &: 7.33-7.29 (S H, m, Ph), 6.00 (1 H, d, /3.8 Hz,

N AW RSNES )V R, Eii, VRS R VA ;1 i

ek
o
-

5.85

-

1 H, m, =CH), 5.28, 5.12 (2

H, 2 q, =CHy), 4.72, 4.48 (2 H, ABq, CH,Ph), 4.65 (1 H, d, J 3.8 Hz, H-2), 4.24 (1 H, dd, J 3.5, 5.1 Hz, H-4),

415 (1 H, ddd, J5.1, 1.9 H-5), 4.01 (1 H, d, J 3.5 Hz, H-3), 3.96 (2 H, dt, OCHy), 3.48 (2 H, bd, H-6a,
b C 0

H-6b), 1.48, 1.33 (6 H, 2s C). BC(CDCL) 8: 1344, 1171, 718

ioay

—

6.3,
(CH;
(CH:s)

F\

Allyl C), 128 6-127.9
1), 82.9 (C-3), 82.2 (C-2), 79.6 (C-4), 72.3 (CHzPh), 70.7 (C-6), 69.3 (C-5), 26.7, 26.3 [(CHs),C]. HRMS
(EI): (M-CH;)" 335.1491. C5H2:0¢ requires 335.1494; m/z (EI) 335 (10, M-CHj), 245 (20), 173 (19), 159

(38), 127 (32), 113

4]

f\

1(100),

1A

rn (ﬂ (‘ AY o ek S 1NA O S 1N
Ll ponent: o: 104.8 (C-1),

two ‘}‘lfodu cts in unequal amounts. l3L, NMR (C ) of the ‘muj or co
85.0, 79.6, 75.7, 69.4 (C-2,3,4,5), 71.0 (C-6), 26.7, 26.0 [(CH;),C]. Minor: 105.0 (C-1), 82.0, 81.9, 79.9,
69.2 (C-2,3,4,5), 70.8 (C-6), 26.7, 26.0 [(CH3).C].

3-0-Benzyl-6-0-methyl-1,2-O-isopropylidene-a-D-glucofuranose (32)
Yield 68%,; colourless oil; [a]p -39.7 (¢ 1.8, CHCL) {Lit. [37]: [ot]p -40.4 (¢ 2.0, CHCL)}. Vmax (film) 3452,

TN 48 r Ty N B s

H, s, OCHs), 1.48, 1.33 (6 H, 2s, (CH3),C). "C NMR (CDCl;) 6. 128.5-127.
8 (C-
263 [(QH3)2C], HRMS (LSIMS):(M+Na)’ 347.1488. C7H,:06Na requires 347.1471

3-0-Benzyl-6-0-methyl-1,2-O-isopropylidene-p-L-idofuranose (33)

Yield 11%.; colourless oil; [Found C, 62.7, H 7.7, C;7H240s requires C, 62.95; H, 7.46%]; [a]p-19.3 (¢ 1.0,
CHCL); Vaax (film) 3450, 1454, 1375, 1216, 1074, 1025 cm™; 'H NMR (CDCl) &:
5.97(1H, d, J3.9Hz H-1), 4.71, 447 (2 H, ABq, CH,Ph), 4.62 (1 H, d, /3.9 Hz, H-2), 4.18 (1 H, dd, J 3.6,
5.2 Hz H-4),4.10 (1 H, ddd, /5.2, 2.3,9.7 Hz, H-5),3.97 (1 H, d, J3.6 Hz, H-3), 3.41 (1 H,dd, J 23,105
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0 3 H, s, OCH3), 1.46, 1.31 (6 H, 2 5, (CH3),C). "°C
8

(C-3), 82.2 (C-2), 79.7 (C-4), 73.3 (C-6), 71.8

1NLVARN

(QH;Ph), 69.2 (c-5), 59.1 (OCH3), 26.7, 26.3 [(CH3).C].

Yield 4%, colourless oil, [Found C, 62.8; H, 7.5. C;7H240 requires C, 62.95; H, 7.46%]; [a]p -20.1 (¢ 0.8,
CHCL). vamsx (film) 3448, 1453, 1375, 1218, 1075, 1027 cm™; '"H NMR (CDCl) §: 7.38-7.32 (5 H, m, Ph),

435 (1 H,, d,J2.7Hz H-3)

ARy, Wy v L7 RRE, Z2TIy,

,ddd, /3.5,59,6 )411(1H dd, /2.8, 6.1 Hz, H-4), 3.7 (1 H, dd, J 3.5, 9.9 Hz, H-6a),
,dd, .J 5.9, 9.9 Hz, H-6b), 3.39 (3 H, s, OCHs), 1.48, 1.31 (6 H, 2 5, (CHz),C). *C NMR (CDCL) §:
6 3

(Ph), 104.8 (C-1), 85.1 (C-2), 79.7 (C-4), 75.8 (C-3), 73.

R R Y

(OCHy), 26.7, 26.3 [(CH3),C].

3-0-Renrvl-G-deaxv-1 2.0 icanranvliidene-6-(nhenvidimethvlilvl.g-D-olucofuranose (35)
3-0-Benzyl-6-deoxy-1,2-O-isopropylidene-6-(phenyldimethylsilyl)-o-D-glucofuranese (35)
Compound 35 was not isolated in a pure state. Its NMR data could be, however, found from the spectra of a

mixture of both stereoisomers 35 and 36 in a proportion of 1:10. Proportion was taken from the integration of

J H Hz H-1)
b ACaE < > /s

H-1signal. Yield 7%; white foam; "H NMR (CDCL) §: 7.53-7.46 (SH, m, Ph), 5.92 (1 H, d, J3 8
4.58,432 (2 H, ABq, CH,Ph), 4.52 (1 H, d, J3.8 Hz, H-2), 4.18 (1 H, ddd, ./ 3.6, 5.9, 7.2 Hz, H-5), 4.02 (1
H,dd,J3.6, 59 Hz H-4), 386 (1 H, d, /3.8 Hz, H-3), 148 130 (6 H, 2 5, (CH;),C), 1.12 (1 H, dd, J 3.6,
10.8 Hz, H-6a), 0.98 (1 H, dd, J 7.2, 10.8 Hz, H-6b), 0.41, 0.32 (6 H, 2 s, (CH;),Si). ®C NMR (CDCl;)
133.7-127.6 (Ph), 105.1 (C-1), 84.2 82.7, 82.5 (C-2,3,4), 72.2 (CH,Ph), 69.6 (C-5), 26.8, 26.4 [{CH:).C],
20.2 (C-6), -2.2, -2.4 [(CH3),Si].
3-0-Benzyi-6-deoxy-1,2-O-isopropylidene-6-(phenyldimethyisilyl)-B-L-idofuranose (36)

Yield 88%; white foam; [Found: C, 67.3; H,7.6. C24H350sSi requires C, 67.26; H, 7.53%]; [a]p -53.8 (¢ 1.8,
CHCL). Lit. [21]: [a]p -48.9 (¢ 5.0, CHCly). Vuax (film) 3437, 1455, 1427, 1249, 1114, 1077 cm™; '"H NMR
(CDCL) &: 7.54-7.32 (10 H, m, 2 Ph), 5.94 (1 H, d, J 2.8 Hz, H-1), 4.66, 434 (2 H, ABq, CH,Ph), 4.61 (1 H,
d, /2.8 Hz, H-2), 410 (1 H, ddd, /3.2, 3.7, 6.4 Hz, H-5),3.96 (1 H, dd, /3.3, 6.4 Hz, H-4), 3.89 (1 H, d, J
3.3 Hz, H-3), 1.03 (1 H, dd, ./ 3.7, 14.4 Hz, H-6a), 0.80 (1 H, dd, J 3.2, 14.4 Hz, H-6b), 0.34, 0.32 (6 H, 2 s,
(CH;).Si). *C NMR (CDCl;) &: 133.8-127.6 (Ph), 104.8 (C-1), 85.4 (C-3), 82.1 (C-2, C-4), 71.6 (CH,Ph),
67.8 (C-5), 26.6, 26.2 [(CH3),C], 19.8 (C-6), -1.6, -2.5 [(CH3),Si].

Methyl 6-0-benzyl-2,3-O-isopropylidene-o-D-mannofuranoside (37)
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(CDYCLY R 7287 20
Cift , i (NI a3y U, 7.35-7.09

(2 H, ABq, CH,Ph), 4.55 (1 H, d, J
3

W -
-
=
o
&
«
had
C\
Q0
o
.E
N
\/
Rad
\.]
—_
—
=
(=N
~
\

6 (Ph), 107.1 (C-1), 84.
25.9, 24.6 [(CH3),C]. HRM

CH5). 234 (11). 171 (6). 105 (9)
SRR, ASTERAAS 2TV, AV T

, 80.0, 78.8 (C-2, 3, 4), 73.5 (CH,Ph), 71.8 (C-6), 68.9 (C-5), 54.4 (OCHs,),
-CH:)" 309.1328. C;sH;,05 requires 309.1338; m/z (EI) 309 (8, M-

VJ\J
B
=

Methyl 6-O-benzyl-2,3-O-isopropylidene-p-L-gulofuranoside (38)

8]

Yield 8%: colourless oil:
1 87, CO ess ¢

Anan s,

{F‘ drmsznmur‘nn,e

VLG, 1a, 7.91. NoiTARZ4N8

62.95; H, 7.46%]; [a]p +35.4 (¢ 2.3,
CHCL); Vs (film) 3472, 1495, 1453, 1375, 1279, 1095, 1049 cm™; '"H NMR (CDCl;) &: 7.34-7.31 (S H, m,
Ph), 494 (1 H, s, H-1), 4.67 (1 H, dd, J 6.0, 3.5 Hz, H-3), 4.60, 4.56 (2 H, ABq, CH,Ph), 4.56 (1 H, d, ./ 6.0
Hz, H-2), 420 (1 H, ddd, /5.8, 1.8, 5.1 Hz, H-5), 4.04 (1 H, dd, J 3.5, 5.8 Hz, H-4), 3.76 (1 H, dd, J 1.8, 9.8
Hz, H-6a), 3.60 (1 H, dd, J 5.1, 9.8 Hz, H-6b), 3.31 (OCHs), 1.45, 1.28 (6 H, 2 s, (CH;),C). "C NMR
(CDCly) 3: 128.4-127.6 (Ph), 106.7 (C-1), 85.3, 80.3, 78.9 (C-2, 3, 4), 73.2 (CH,Ph), 70.7 (C-6), 69.6 (C-5),

54.6 (OCH), 25.9. 24.5 [(CH3).C].

Methyl 6-0-allyl-2,3-O-isopropylidene-o-D-mannofuranoside (39)

Yield 70%; colourless oil; [at]n +59.1 (¢ 1.1, CHCL); vmax (film) 3455, 1639, 1455, 1375, 1271, 1092 em™: 'H
NMR (CDCl;) &: 6.02 (1 H, m, =CH), 5.34, 5.18 (2 H, 2 q, =CH,), 4.90 (1 H, s, H-1), 4.86 (1 H, dd, J 5.9,
3.6 Hz, H-3), 4.57 (1 H, d, J 5.9 Hz, H-2), 4.07 (2 H, m, OCH,), 4.06 (1 H, ddd, J 8.3, 2.9, 5.6 Hz, H-5),
3.94 (1 H, dd, J 3.6, 8.3 Hz, H-4), 3.78 (1 H, dd, J 2.9, 10.0 Hz, H-6a), 3.54 (1 H, dd, J 5.6, 10.0 Hz, H-6b),
3.3 (OCH;), 1.4, 1.3 (6 H, 2 s, (CH3),C).*C NMR (CDCl;) §: 134.4, 117.2, 72.3 (Allyl), 107.1 (C-1), 84.7,
79.9, 78.8 (C-2, 3, 4), 71.7 (C-6), 68.8 (C-5), 54.5 (OCHz), 25.9, 24.6 [(CH3).C]. HRMS (EI):(M-CH:)
259.1181. C;pHis06 requires 259.1172; m/z (EI) 259 (26, M-CHs), 171 (19), 127 (20), 116 (23), 114 (28),

113 (33), 99 (28), 85 (89), 59 (100).

Yield 11%,; colourless oil; 'H NMR (CDCl) 8: 6.00 (1 H, m, =CH), 5.34, 5.16 (2 H, 2 q, =CHy), 4.94 (1 H, s,
H-1),4.74 (1 H, dd, J 3.6, 5.9 Hz, H-3), 4.60 (1 H, d, J 5.9 Hz, H-2), 4.05 (2 H, m, OCH>), 3.96 (1 H, ddd, /
34,57,96Hz H-5), 424 (1 H,dd, J3.6,57Hz H-4) 378 (1 H, dd, J3.4 11.5 Hz H-6a), 3.66 (1 H, dd,

J 9.6, 11.5 Hz, H-6b), 3.1 (OCH3), 1.47, 1.33 (6 H, 2 s, (CH:),C).”C NMR

‘w.hl
~I

MR (CDCls) &: 134.6, 117.4, 725
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(Allyl), 106.8 (C-1), 85.5, 80.5, 79.0 (C-2, 3, 4), 72.5 (C-6), 69.7 (C-5), 54.4 (OCH;) 257, 24.8 [(CH3),C]
(NMR data taken from the spectra of a 1.5:1 mixture of 40 and 41

VI 1
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Methyl 2,3-O-isopropylidene-6-O-methyl-a-D-mannofuranoside (41)

Yield 58%; colourless oil;

o

alp +82.4 (¢ 0.95, CHCL); Vma (film) 3491, 1456, 1374

D Iy MRENA3 ), Vmax \&

NMR (CDCl;) 5: 4.90 (1 H, s, H-1), 4.85 (1 H, dd, J 5.9, 3.6 Hz, H-3), 4.57 (1 H, d, J 5.9 Hz, H-2), 4.13 (1
H, ddd, /3.2, 6.1, 8.3 Hz, H-5), 3.91 (1 H, dd, J 3.6, 8.3 Hz, H-4), 3.66 (1 H, dd, J 3.2, 9.9 Hz, H-6a), 3.56
6

H, 2 s, (CH;):C). C NMR
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(1 H, dd, J 6.1, 9.9 Hz, H-6b), 3.42 (3 H, s, OCH3), 3.3 (OCH),

22, B, L A 2, SR

(CDCl;) 8: 107.0 (C-1), 84.7, 80.0, 78.7 (C-2, 3, 4), 74.2 (C-6), 68.8 (C-5), 59.2, 54.4 (2xOCHs), 26 0, 24.6
[(CH3),C]. HRMS (EI):(M-CH;)" 233.1035. CyoH;/O5 requires 233.1025; m/z (EI) 233 (100, M-CH3), 203
(23 173 []h\ l§0(17l 141 (28) 130(57. 113 (?4\ R'7l’)4\ 85 (’)R) 5

S =27, IV RS,

&
-
58]
=]
N
B
A
o~
[
o>
=
N

Methyl 2,3-O-isopropylidene-6-O-methyl-3-L-gulofuranoside (42)

Yield 42%; colourless oil; [ot]p +55.4 (¢ 1.2, CHCL3); Vinax (film) 3456, 1458, 1382, 1212, 1094 cm™; '"H NMR
(CDCl;) 6: 495 (1 H, s, H-1),4.72 (1 H, dd, J 3.6, 6.0 Hz, H-3), 4.62 (1 H, d, J 6.0 Hz, H-2), 4.18 (1 H, ddd,
J24,5979Hz H-5),3.99 (1 H, m, /3.4, 59 Hz H-4),3.60 (1H, dd, /2.4, 9.8 Hz, H-6a), 3.53 (1 H, dd, J
79, 9.8 Hz, H-6b), 3.42 (3 H, s, OCH3), 3.30 (3 H, s OCH:) 1.47, 1.31 (6 H, 2 s, (CH;),C). “C NMR
(CDCl3) 8: 106.7 (C-1), 85.4, 80.3, 79.0 (C-2, 3, 4), 73.2 (C-6). 69.5 (C-5), 59.3, 54.6 (2xOCH;), 25.9, 24.6
[(CH3),C]. HRMS (EI):(M-CH;)' 233.1034. C4oH,70¢ requires 233.1025; m/z (EI) 233 (21, M-CH3) , 203 (7),

171 (12), 159 (12), 130 (27), 113 (14), 87 (23), 85 (26), 71 (28), 59 (38), 45 (100).

Methyl 6-deoxy-2,3-O-isopropylidene-6-(phenyldimethylsilyl)-a-D-mannofuranoside (43)

Yield 33%; white foam; '"H NMR (CDCLs) &: 7.38-7.32 (5 H, m, Ph), 4.62 (1 H, s, H-1), 438 (1 H, dd, J 3.6,
5.9 Hz, H-3), 426 (1 H, d, J 5.9 Hz, H-2), 3.38 (1 H, dd, J 3.6, 7.1 Hz, H-4), 3.75 (1 H, ddd, /2.9, 4.6, 7.1
Hz, H-5), 3.00 3 H, s, OCHs), 1.16, 1.02 (6 H, 2 s, (CH;);C), 1.02 (1 H, dd, /2.9, 10.2 Hz, H-6a), 0.86 (1 H,
dd, J 7.9, 10.2 Hz, H-6b), 0.13, 0.09 (6 H, 2 s, (CH;),Si). "C NMR (CDCl;) &: 128.9-128.1 (Ph), 106 8 (C-

1), 84.9, 84.1, 80.0 (C-2, 3, 4), 68.4 (C-5), 54.7 (OCH3), 26.0, 24.6 [(CH3),C], 26.2, 24 8 [(CH3),C], 22.3 (C-
6), -1.8, -2.2 [(CH;3),Si]. (NMR data taken from the spectra of a 1:2.8 mixture of 43 and 44).

Methyl 6-deoxy-2,3-O-isopropylidene-6-(phenyldimethylsilyl)-B-L-gulofuranoside (44)

Yield 46%; white foam; '"H NMR (CDCl;) 8: 7.38-7.32 (5 H, m, Ph), 4.65 (1 H, s, H-1), 450 (1 H, dd, J 3 8,
5.9 Hz, H-3), 428 (1 H, d, J 5.9 Hz, H-2), 3.45 (1 H, dd, J 3.8, 6.4 Hz, H-4), 385 (1 H, ddd, /18,45, 64
Hz, H-5), 3.10 (3 H, s, OCH3), 1.14, 1.00 (6 H, 2 s, (CH3),C), 1.12 (1 H, dd, J 1.8, 9.8 Hz, H-6a), 1.04 (1 H,
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, 9.8 Hz, H-6b), 0.11, 0.09 (6 H, 2 s, (CH;),Si). “C NMR (CDCls) &: 128.9-128.1 (Ph), 106.7 (C-1),
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(NMR data taken from the spectra of a 1:2.8 mixture of 43 and 44).
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