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Silylmethylallenyl glycosides, symmetrical and unsymmetrical diene glycosides, were synthesized by C-glycosidation with 1,4-bis(trimethylsilyl)-
2-butyne in good yield. The nature of the product is controlled by the choice of Lewis acid, BF 3*OEt,, or SnCl 4. The efficient construction of

unsymmetrical diene glycosides was achieved in one pot on the basis of the order of addition of sugar starting materials.

We previously demonstrated tl@&glycosidation of glucal

1 with bis-silylacetylenes 2, R = SiMe;) under acidic Scheme 1. C-Glycosidation ob-Glucal
conditions (Scheme 1)For the functionalization of tetrahy- R
dropyran rings,C-glycosidation of alkynyl or propargyl MesSi——R o //
silanes by oxocarbenium ion intermediates has proven to be 2 Acot)

a useful method. We have extended this stereoselective AcO'
C-glycosidation methodology using terminal alkynyl silanes ~

2 with various R groups to obtain different types of acetylenic Acot‘jv“\
glycosides, as well as using propargyl silang$o introduce N SiRs

the allenyl group to sugar nucléMWe have also been able
to select for the formation of allenic, acetylenic or propargylic ACO o) RgSi—=—\ o \
glycosides by choice of silyl groups on each side of the /U 4 SiR'3< Acom‘
acetylene nucleophild.* While most of these approaches AcO N
have been developed to provide sugar fragments for bioactive 1 OAe

///\
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Table 1. Silylallene Glycosides from C-Glycosidation with
1,4-Bis(trimethylsilyl)-2-butyng
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aConditions: (A) sugab = 1:1, Lewis acid= BFz-OEb; (B) sugarb
= 1:1.2, Lewis acid= BF3-OEb; (C) sugarb = 1:1, Lewis acid= SnCh.

types of glycosides, diene diglycosides and silylmethylallene
glycosides, is now reported here Gyglycosidation with 1,4-
bis(trimethylsilyl)-2-butyneb.

The nucleophile, 1,4-bis(trimethylsilyl)-2-butyrie was
prepared by metalhalogen exchange of 1,4-dichloro-2-
butyne with lithium dispersion (30% in paraffin liquid) in
the presence of a catalytic amount of DTBB, followed by
silylation with trimethylsilyl chloride.

Initially, 1 equiv of b-glucal 1 reacted with 1 equiv 05
in the presence of BFOEL (Table 1, entry 1). The reaction
led to the silylallene glycosidé with a-orientation in 66%
yield with high selectivity (condition A). Use of 1.2 equiv
of 5 raised the yield to 82% (condition B). In the presence
of SnCl, C-glycosidation gave only a low yield of the
expected product (condition C). The-glycosidation was
then performed under condition B with a range of carbohy-
drates (entries-24), and these reactions led to the silylallene
glycoside product8, 10, and12in moderate to good yields.
In the case ob-galactal7, the product was obtained in 73%
yield afta 3 h whereas foC-glycosidation of 2-acetoxp-
glucal 11, the glycoside product was formed in only 34%
yield after conducting the reaction for as long as 7 h. On
the basis of these results, the rate @flycosidation of
p-glucal is suggested to be similar to thabekylal but faster
than bothp-galactal and 2-acetoxy-glucal.

To further extend the scope to double glycosidation, 2
equiv of p-glucal was employed with 1 equiv of 1,4-bis-
(trimethylsilyl)-2-butyne 5. The reaction was carried out

natural product synthesis, none have involved the construc-Using BR-OE% as Lewis acid to provide a new type of
tion of new types of glycosides. The synthesis of those new symmetrical diene glycoside3 with the monoglycosidation

Table 2. Symmetric Diene Glycosides fro@-Glycosidation with 1,4-Bis(trimethylsilyl)-2-butyfe
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aConditions: (A) sugal = 1:2; (B) suga® = 1:3; (C) sugaB = 1:2; (D) sugai® = 1:2.
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product6 in similar amounts (50:50) after stirring the reac- C-Glycosidation ofp-glucal with 1,4-bis(trimethylsilyl)-2-
tion for 3.5 h (entry 1, Table 2). On changing from butyne5 was first carried out in the presence of SBEt,
BFs:OEt to TMSOTf and SnGj only low to moderate  followed by addition ob-galactal7 and SnCJ. On the other
yields of the diene glycoside product were observed, but hand, a better yield (53%) df6 was observed by reversing
without the silylallene glycoside. However when 3 equiv of the order of addition of the sugar starting materials. Thus,
D-glucal were used in the presence of Spdiere was a  p_galactal first reacted with alkyn® followed by addition

dramatic change in the outcome of the reaction, and of p-glucal. Scheme 4 shows two examples of unsymmetrical
diene glycosidd 3was obtained in 92% in 15 min (condition

B).
p-Galactal andp-xylal were also employed in the C- _ . :
glycosidation using condition B to produce the diene Scheme 4. One-Pot Synthesis of Unsymmetrical Diene

glycosides14 and 15 steroselectively and in good yields. Glycosides
The 2-acetoxys-glucal failed to afford the diene glycoside. © |
It was found that either the sHngIIene egcos@e or the diene Ao o i ACO
glycoside could be accessed in excellent yield as the sole L] Messi 5  SiMes OAc D-Xylal
r t ing either Et or Sn the Lewi AcO” > >
P (_)duc by using either BFOEL or SnCl as the Lewis OAc  BF3OEty, CHyCly SnCly, CHyCly
acid. D-Glucal
The scope was further extended to unsymmetrical diene
glycosides by reaction of silylallene glycosides with different OAc
glycals. Initially, p-galactal was employed to react with
silylallene glycosides in the presence of Sngto give the L
unsymmetrical diene glycoside in 30% yield in two steps AcO™ 2 (68%) o
(Scheme 2). Alternatively, this reaction could be performed |
AcO o = AcO"
AcO - -
Scheme 2. Two-Step Synthesis of Asymmetric Diene OAc  BF3OEt;, CHxCl, $nCl,, CHoCl,
Glycoside D-Galactal
SiMes OAc
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+ CHaCla 18 (49%)
46%
AcO © | 16
ACO 30% in 2 steps
¢ 7 diene glycosides that can be formed by this one pot reaction.

OA . . . .

D-Galactal Interestingly, all of the unsymmetrical diene glycosides could
be produced in improved yields when the reaction was
performed first with theC-glycosidation of the faster-reacting

in one pot without isolation of the silylallene glycoside, g oo followed by the slower one (using the results from
resulting in an increased yield of 37% (Scheme 3). The Table 1)

The stereochemistry of the silylallene glycosides and diene
glycosides was supported by spectroscopic analyses. The
configurations at C1 of silylallene glycosidésand8 were

Scheme 3. One-Pot Synthesis df6 with Different Orders of

Addition . ; .
o both determined to be on the basis of the observation of
AcO | NOESY cross-peaks between H5 and ldad the coupling
AcO constants of H4 and H5 (Figure 1). Glycositigis proposed
Ao o MeSSi/ iy \SiMes D-Galactal Ohc to have a 1,4-anti configuratidbased on the previous work
Cf 7 . .
L] - > 16 on C-glycosidation ofpo-xylal.®
AcO" BF30Ety, CH,Cly SnCly, CHoCly s _ "
b-ciueal O 37% in 2 steps In diene glycosided3 and 14, an additional c_ross-peak
el was observed between H1 and'bl2The 1,4-anti configu-
AcO © |
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o _ 2003 5, 4883-4885.
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the xylyl-derived moiety is confirmed by the X-ray crystal-
lographic data of compounds’ and 18.

In conclusion, we have established a synthesis of new
types of symmetric and unsymmetrical diene glycosides and
silylallene glycosides.
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ration of 15 can be deduced from the X-ray structure shown
in the Supporting Information. The 1,4-anti configuration of 0L0502650
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