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The Synthetic Studies of 6,7-Membered Ether Ring from Sugar
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Abstract

6,7-Membered cyclic ethers are part structures of several natural products of biological important.
In this research, the 6.7-membered rings have been studied to prepared through six steps
comprising the protection of alcohol moiety of butynol followed by the introduction of trimethylsilyl
group at the terminai acetylene. The C-glycosidation of the resulting trimethylsilylacetylene ethers
with D-glucal were studied to obtain the maximum yield of glycoside product. Transformation of the
side chain of the glycoside compound to the olefinic precursor for 7-membered cyclization was
achieved in 2 steps by using desilylation followed by hydrogenation. The 6,7-membered ring

cyclization reactions were studied in the final step by using lodocyclization method.
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Executive summary

The Synthetic Studies of 6,7-Membered Ether Rings from Sugar
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1. FUATIZH Trimethylsilyl acetylene ether iazlfiflu precursor ilfjiFun C-Glycosidation

H—= N + RX ——=

OH
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OR
R = TBDPS
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R %overall yields
TBDPS 82
TBDMS 55
Bn 83

lunsdl@t R group 98 protecting group iU TBDMS %yield 189 product AzA1N91 TBDPS WAL Bn
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2. ﬁnmﬂ{‘jﬁ?‘ﬂ'\ C-Glycosidation 193U1AA Acetoxy-D-Glucal U Trimethylsilyl acetylene ether
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n1sAneU[RIE C-Glycosidation 184%ANA Acetoxy-D-Glucal Uas Trimethylsilyl acetylene
ether Aidivyjilaaiusineg wudrujiderdulunig Table 1

Table 1 C-Glycosidation 189UA"GA Acetoxy-D-Glucal ua¥ Trimethylsily! acetylene ether

Entry Protecting Lewis acid Time/min %yield of %yield of Total yield
group (R) product 9 of product
1 TBDPS SnCl, 20 93 0 93
2 BF,.OEt, 20 75 0 75
3 TBDMS SnCl, 20 0 24 24
4 BF,.OFt, 70 31 20 51
5 Bn 5nCl, 20 43 0 43
6 BF,.OFt, 3s 36 17 53
7 Ac SnCl, 70 22 0 22




a1nn1sAne 1Y Table 1 Ufjisan C-Glycosidation 189 Trimethylsilyl acetylene ether 'Tfllﬁm‘.g
protecting group L) tert—butyldiphenylsilyl (entry 1,2) 10 C-glycoside product qmmﬁﬂuﬁ‘ﬂmﬁﬂu
fiu protecting group atmauLT witleariu tert-Butyldimethylsilyl {entry 3,4) uaz Benzyl (entry 5,6)
Azl %yield 189 C-glycoside product InAiAtaiy mqﬁﬂurﬂuﬁtﬁmmn SiPh,Bu \umsiluay
a‘nisatlaaiuninidin coordinate @1n Lewis acid (steric effect) @115 protecting group (14 acetate

(entry 7) 2= product Hasiga Hiesamilumny electron withdrawing

n1siiny electron withdrawing WIS product Yissatuisnaguneldannalnaisiinlisen
C—thcosidatidn (Fig 1) ImaidfjiTenazifincing enonium ion eR) sitylacetylene asuiinly coordinate n1a
éu alpha teemy silyl azdat stabilize cation intermediate. luAUMIN beta #9tN1T overlap 189 G-
orbital \ila side chain 3y electron withdrawing %Mﬂuug'ﬁl destabilize intermediate ﬁ‘tﬁﬂ";n’u Dawal
azlilfumgdraBesiisianssfin cation intermediate usifin UM uAnTulduNNGY %yield 8

, 4 A oa .
91 TA0DILILNATEN electronic effect

CH,CH,OR
Me %5 2 2
o)

F

Fig 1 nalnmadaufjfizan C-Glycosidation 184 D-Glucal uaz Trimethylsilyt acetylene ether

B

ﬂ" 1 dl o o [}
wanantgawuinielsian19sininisissld lewis acid 4 Tin tetrachloride (SnCl,) uax
Boron trifluoride etherate (BF, OEt,) {luaaisajizanaciuasinei wudnlunsdiil protecting group
= L ] = i ] - oy 1 =
{lu TBDPS nsld SncCl, azldnadinds lunsdifidlu TBDMS wytlesfusfinilifia deprotection &l

Lewis acid LLﬂ:ﬂi‘ﬂjm;J; Bn Lfim deprotection lannzannsild BF, OEt, .t tewis acid



3. WAILN precursor A7N Glycoside product Flsluda 2 A mFuRnefATu Cyclization lreminas
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2. AnwUfjAzen C-Glycosidation 483UNAR Acetoxy-D-Gluca! U Trimethyl silyl acetylene ether
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Proton NMR spectra were recorded on a Varian Germini 2000 (200 MHz) or a Bruker
ARX-400 (400 MHz).

General:

All spectra were measured in CDCl; solvent and chemical shifts are
reported as & values in parts per million (ppm) relative to tetramethylsilane (5 0.00) or CDCl; (8
7.26) as internal standard. Data are reported as follows; chemical shift (integrate intensity or
assignment, multiplicity, coupling constants in Hz, assignment). Low-resolution EI mass spectra
were obtained with a FINNIKAN GCQ [ONTRAP. Infrared spectra were determined on a
Perkin Elmer system 2000 FT-IR spectrophotometer and are reported in wave number (cm™).
Analytical thin-layer chromatrography (tlc) was conducted on precoated tlc plates; silica
gel 60F-254 [E. Merck , Darmstadt, Germany]. Silica gel columns for open-column
chromatrography utilized silica gel 60 PF254 [E. Merck , Darmstadt, Germany].



