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Abetra& cz- Or jSG2-ace-do-2-deoxy-Gglucosides can be obtained from the configu- 
rationally stable anomeric glycosyl dianions which are prepared by reductive lithiation (a) 
or transmetallation of the Un compound @). DiiTerent electrophiles react selectively at the 
anomerlc center. 

GGlycosidesl are stable analogs to G and N-glycosides. and thus can serve as 

potential antimetabolites tn biological probes. Although, 2-amino sugars are commonly 

found in glycoconjugates.~ amjnoglycoside antibiotics3 and ~&igenic de termhxmts on cell 

surfaces,* only a few synthesis of Ggly cosides derived from D-ghxosaInine have been 

reported. This is mainly due to the required condillons of the conventional approach to 
C-glycosides using Lewis acid catalyzed addition of carbon nucleophiles to activated 

carbohydrate derivatives. The incompaUbility of amino and amid0 substituents with these 

conditions was reported by Nicotra and coworkezx 5 Therefore. different strategies we= 

investigated to solve this problem, using either 2-azldo sugars.6 or Gelongation of 

fmanoscs and pyranoses with subsequent cyclization of the obtained olefjns.5 rezspecllvely. 

or hetero [4+21 cycloaddltlons of Cl-alkylglycals and azo compounds.7 In addition, the 

direct coupling of 2-acetamido-2-deoq-D4ucopyranosyl chloride with potassium 

diethylmalonate has recently been reported.8 
Although the described routes provide Cp and - more widely - a-glycosyl com- 

pounds. they mainiy lack general application, proceed in multistep synthesis, or afford the 

desired Gglycosides in poor to moderate yields. 
Recently. we reported the direct coupling of electropbiles with a glycosyl dianion 

which yielded a-Gglycosides in good yiekls.9*10 Therefore, we were interested to 

investigate, if this new method could be used for the synthesis of C-glycosides of 
D-ghmosamine. Dianions of type 1 (Figure 1) have been extensively applied by Barluenga 
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and coworkers.11 The lithiated benzamlde la in this organolithmm compound encouraged 
us to try the analogous acetamide corresponding to the natural occurring iv-acetyl-D- 

glucosamine. We report herein our preliminary results on the direct coupling reaction 

between glycosyl dianions of type 2 and different electrophiles. 

la: R=PhCO 
lb: R=Ph 

i 
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ii 
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As outlined in Soheme 1 the a- or P-C-glycosides were synthesized from 2-acet- 

~do-3,4,6-~-~~~1-2-deo~-~ucop~ose 3, which was prepared from N-acetyl-D- 

glucosamine in 3 steps. l2 
The a-C-glycosides were obtained by treating 3 with thionylchloride (23”C, 15 min), 

followed by deprotonation with butyllithium (1.1 eq., THF, -95°C. 1 mln) and addition of 

lithium naphthalenide (2.1 eq.. -95°C. 5 min) providing the postulated dianion inter- 

mediate 4, wh&h subsequently was reacted with deuterated methanol (entry 1). different 

aldehydes (entry 2-4). or ~e~yls~a~ (entry 5). The deuteration yielded 74% of 
reduction products, i.e. 58% a-compound 5. about 3% p-compound 13 and 13% 

protonated product 10 (R=H). Similar treatment of 4 with benzaldehyde. isobutyraldehyde 

and acroleme (1.3 eq., -78°C 15 min. respectively) gave diastereomerfc rnixtums of Sf&/?J- 
Sa#b (ratio -1:2) in 72 to 54% overah yield. The less reactive *ethyl sulfate (1.3 eq., 

-78*C -_) -55V, lh) provided product 9 in 26% yield, 1s together with large amounts of 10. 

The corresponding (3-C-glycosides were prepared by transmetakation of the @gluco- 

pyranosyls tannane 11 and treating the generated dianion 12 with electrophiles. 11 was 

synthesized from 3 by thionylchloride, followed by amide deprotonation with butyllithium 

(1.0 eq., -78°C. 1 mm) and addition of tributylstarmyllithium (1.3 eq., -?8”C, 30 mm) tn 68 

to 86% yfeld. The genemtion of the dfanfon 12 was aehfeved by d~~~~ffon (1-U eq. 

BuLi, 5 mm) of the amide proton at -7XPC followed by the metal exchange (1.0 to 1.5 eq. 

BuLi, 3 mm) at -65°C. 14 We have observed, that the exchange was only complete, when the 

colour of the solution turned red at the end of the addition, otherwise variable amounts of 

the stannane 11 were recovered. 15 Treating the generated glycosyl dianion 12 with 

deuterated methanol provided compound 18 in 8046 yfeld together with 18% of 10. No 
a-product could be observed by 2H NMR (see also Table 1, enixy 6). The analogous 

reactions, using aldehydes (entry 7- 10) as electrophiles (1.3 to 1.5 eq, 15 mm) gave the 
diastereomerlc mixtures Ma/b- 17aIb (ratio - 1: 1.5) in 76 to 60% yield together with 10 in 

10 to 18% yield. Dimethyl sulfate provided the methylated product 18 in moderate yield. 16 
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Scheme 1. Synthesis of a- or B-C-glycosides. Reagents and conditions: (I) SOCl2, CHCla/PhCH3 l:l, 23°C. 
15 mfn (ii) 1.) 1.0 eq. BuLA. TT-IF, -95T. 1 min 2.1 2.1 eq. lithium naphthalenide, -95T. 5 min (iii) 1.) 1.0 eq. 
BULL THF. -78°C 1 min 2.1 1.3 eq. Bu3SnLi. THF. -78°C. 30 min. 3.1 NH&l,,-,. [iv) 1.) 1.0 eq. BULL THF. 
-PST, 5 min. 2.) 1 .O to 1.5 eq. BuLi, THF. -65°C. 3 min. (v) 1.1 1.3 to 1.5 eq. electrophile. 2.) NH&&q 

Table 1. Results of C-glycosylation 

en* electrophile producta R yield %b a : bc a : pd 

1 MeOD 

2 PhCHO 

3 iPrCH0 

4 vinylCH0 

5 Me2S04 

6 MeOD 

7 PhCHO 

8 iPrCH0 

9 vinylCH0 

10 MeCHO 

11 Me2S04 

5 

a/b 
7a/b 
-/a 

9 

13 
Ma/b 

lba/b 

1-/b 
17a/b 

18 

D 

CH(OH)Ph 

CH(0H)iP.r 

CH(OH)vinyl 

Me 

D 

CH(OH)Ph 

CH(OHJiPr 

CH(OHJviny1 

CH(OH)Me 

Me 

a 

a 

a 

a 

a 

P 

; 
P 
P 
P 

58(74)e 

72 

64 

54 

26 

80 (98)= 

80 

76 

80 

80 

44 

17: lf 

1 : 1.9 15: 1 

1 : 2.2 17: 1 

1 : 2.0 n-d. 

16: 1 

51: loof 

1.4: 1 

1 : 1.6 

1.3 : 1 

1.5 : 1 

a All products gave satisfactory lH- and 1% NMR b overall isolated yields of the a-products staring from 3. 
Isolated yields of B-anomers. c Deduced from IH NMR and isolated yields. a: Less polar diastereoisomer. 
d Ratlo determlned by HPLC; ?he authentity of the minor [i3-products) compound was proven by mixing the 
approprhte B-C-glycosides to the crude reaction mixtures of the a-products. e The yield was c&x&&d by ‘H- 
and 3H NMR data. Isolattxl yields of isotopomers are given In parenthesis. f Determined by 2H NMR 

* The conformation of products 6-O deviate from the usual 4C 1 chair. 
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again with a large amount of 10 (see entry 5). 

In sv, we have described an e&ient method for the direct and stcreoselective 
preparation of either &or B-Gglycosides of N-acetyl-D-ghxosamine_ The glycosyl dlanlons 4 

and 12 are configurationalIy stable under the conditions described and no B-elimination of 

the anomerk carbanion was observed. Furthermore, the lithiated amide did not react with 
the used nucleophiles nor electrophiles. 
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H- 1). 3.84 (dd. 1 H. H-6a), 3.72 (dd. 1 H, H-6b). 3.56 (br. 2 H, H-3, H-4). 1.84 (s. 
COCH3). 1.09 (d. 3 H. CH3). 
Attempts to perform the transmetallatlon at -78°C were unsuccessful. 
We performed most reactions with a total amount of 2.0 to 2.3 eq. of butyllithium. 
sufllcient to assure deprotonatlon and complete trsnsmetallaUon. 
1H NMR (500 MHz, CDCl3) for 18: 6 7.37-7.13 (m, 15 H, arom. H), 5.09 (d, J = 9.2 
Hz, 1 H. NH). 4.84-4.57 (m, 6 H, CH#h), 3.69 (m, 3 H, H-6a, H-6b, H-2). 3.61 (dd, 
J = 9.5, 9.5 Hz, 1 H, H-4). 3.55 (dd. 1 H. H-3), 3.43 (ddd, 1 H, H-5), 3.38 (dd, J = 6.1, 
9.6 Hz, 1 H, H-l), 1.80 (s, 3 H. COCH3). 1.21 (d. J= 6.1 Hz, 3 H. CH3). 

(Received in Germany 27 May 1994; accepted 22 June 1994) 


