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Synthesis of 6-Trimethylsilyl-a-pyrone from 2,6-Bis(trimethylsilyl)-
pyran via Mild Aerobic Oxidation
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Abstract In this study, an effective and mild method for the synthesis of 6-trimethylsilyl-a-pyrone was successfully devel-
oped. 6-Trimethylsilyl-a-pyrone, a very important intermediate in organic synthesis, was mildly synthesized from pyrane de-
rivative via an aerobic oxidation at room temperature, without any solvents and catalysts. Furthermore, the possible mecha-
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nism of the reaction was proposed.
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Reagents and conditions: (a) n-BuLi, 1,3-dibrompropane, THF, 0
C~r.t., 90.5%; (b) HgO, BF;-OFEt,, celite, THF-H0, r.t., 4 (52.5%)
and 3 (39.9%); (c) PTSA, THF, 75.8%; (d) CH.Cl, r.t. 16 h, 20%;
(e) discussion in Table 1.
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Table 1 Influence of reaction conditions on the yield for syn-
thesis of 5 from 4

Entry Solvent Additive Temperature Time Yield
1 AcOEt — r.t. 3d No reaction
2  CH,(Cl, — r.t. 16h 5(12%), 3 (20%)
3 CH)Cl, PTSA r.t. 17h  5(25%), 3 (16%)
4 CH,Cl, PTSA Reflux 16 h  5(25%), 3 (44%)
5 — — r.t. 7d  35%
6 — (Dark) r.t. 74 27%
7 — — r.t. 30d  70%
8 — 0, r.t. 40h 68%
9 — Ar r.t. 7d 0
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3.2 ZWAHE
32.1 Abedh 2 69l &

R ) ke 1 (5.4g, 28.1 mmol)(¥) THF (40
mL)EH, 76 0 C4MF, il n-BuLi (1.6 moleL ™
in hexane) (17.6 mL, 28.1 mmol), 7E 0 ‘C4%A4 FHi#: 30
min J5, FREZE FHEE 1 h. 3 SN IR S R A H 5
0 C, [n WA WM 1,3- A HE(1.43 mL, 14.1
mmol) ] PYZMEIE (THF) (10 mL)WAR, RIS T,
e 1 h. [m) SNV S N HoO (20 mL), H ZH(30
mL)AH 3 K, SIFAERGE, H MgSO, 118, gk
BRI, SR V(E Ok @ LR
LMR)=200 : 1~150 : 1133 A EE A 2 (539 g
90.5%). m.p. 149~151 ‘C™* 'H NMR (300 MHz,
CDCly) &: 0.21 (s, 18H), 1.66~1.77 (m, 2H), 1.84~1.98
(m, 2H), 2.04~2.09 (m, 2H), 2.21~2.27 (m, 4H), 2.47
(dt-like, J=13.5, 4.0 Hz, 4H), 3.05 (td-like, J=14.3, 3.0
Hz, 4H); °C NMR (75 MHz, CDCl;) §: —2.41 (q), 23.45
(t), 25.23 (1), 26.13 (t), 37.93 (1), 38.65 (s); IR (KBr) v:
2952, 2899, 1422, 1246, 911, 841, 709 cm™'; MS m/z: 424
M").

322 fbLedh 4 69H &

] 5 FE R A B F W BFs-OEt, (1.16 mL, 9.4
mmol), HgO (2.04 g, 9.4 mmol) Al T8 K(1.0 @)
THF (32 mL)F1 H,O (8 mL) I, fEEWAMET,
Inte&4) 2 (1.0 g, 2.36 mmol)f¥) THF (8 mL)&WR, ARG
7EZ T 30 min, IR A, H (20 mL)AL
W3 R, GIFAMOR, T MgSO, T8, s 23 o
KA. OS2 CE L IE O BUR G ) 4
ToEmARY) 280 mg, 52.5%; ARJEH[VOE kL) @ MLTIR
ZER)=10 © 1A EMRY 3 (230 mg, 39.9%)1.

th&9) 3 (230 mg, 0.94 mmol)F1 PTSA (35 mg, 0.19
mmol)f¥) THF (10 mL)# [R5 h f5, W20, H0
(5 mL)#% K, Hl CH,Cl, (10 mL)A5EL 3 9Kk, & I 2HUH,
MgSO, T, I ERAE1S BRI PR, A% 2T
FEaifb (R M IE S %) 8 e @iy 4 (161 mg,
75.8%)1*11. "TH NMR (300 MHz, CDCl;) d: 0.10 (s, 18H),
2.60~2.62 (m, 2H), 4.99~5.01 (m, 2H); °C NMR (75
MHz, CDCl3) 6: —2.62 (q), 21.29 (t), 109.39 (d), 135.64
(s); IR (KBr) v: 3049, 2958, 2362, 1608, 1247, 840, 755
em s MS m/z: 226 (M").

323  6-= 9 F A -a-wbeh BR(5) 49 A ARATF A

LAY 4 (100 mg, 0.44 mmol)#4 N\ 30 mL [K)4EH
M, FAANAREEE T ST 40 h, & TLC K JE R
K, HEEL O ENREAMLVOE k) © M LR LBR)=
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10 : 1~5 D 13RI AMRIL A 5 (50.5 mg, 68%). 'H
NMR (300 MHz, CDCly) d: 0.28 (s, 9H), 6.26 (dd, J=
9.34, 1.10 Hz, 1H), 6.36 (dd, J=6.32, 1.10 Hz, 1H), 7.21
(dd, J=9.34, 6.32 Hz, 1H); °C NMR (75 MHz, CDCL;) ¢:
—2.68 (q), 113.29 (d), 116.48 (d), 141.06 (d), 163.48 (s),
174.48 (s); IR (KBr) v: 3075, 2961, 1730, 1610, 1542,
1252, 1146, 1072, 848 cm™'; MS m/z: 168 (M"). HRMS
caled for CgH,,0,Si 168.0607, found 168.0584.
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