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Abstract:

[1,4] O —+C and [1,4] C -0 rearrangements are described for a variety of furans and
thiophenes. Treatment of 3-((silyloxy)methyl)furans and -thiophenes with n-BuLi in
HMPA provided 2-silylated-3-(hydroxymethyl)furans and -thiophenes in good to
excellent yields. The reaction was shown by crossover studies to proceed via an
intramolecular [1,4] O —C silyl migration. Silyl esters of 3-furoic acids also underwent
an intramolecular [1,4] O —C silyl migration to provide 2-silylated-3-furoic acids in
moderate to good yield when treated with a mixture of LDA and HMPA. Finally, the
above silyl migrations were shown to be reversible. Treatment of 2-silylated-3-
(hydroxymethyl)furans and -thiophenes with NaH in DMF provided 3-
((silyloxy)methyl)furans and -thiophenes in excellent yields via a [1,4] C -0 silyl
migration. The [1,4] C —O silyl migration was also shown to be an intramolecular
process by a crossover study.

Tables:
Table 1. Results of the [1,4] O — C Silyl Migration of Silyl Ethers
R'R'R'si0 HO HO
siR'RR’ rR'RRSI ® SR RR s
38 28-38 3341 42
entry starting material product (=) (% yield)a

1 1 X=0; Rl=RI=Me; R3 = r-Bu 3 187)

2 15 X=5R'=R'=Me R*= +Bu Z8 (87)

3 16 X=0:R'=RE=R*=1Pr 29 (86)

4 17 X=SR'=R'=R'=iPr 30 (89)

5 13 X=0:R'=R!*=Ph R'= rBu 31 (87)

i 19 X=5R'=R'=Ph R*=¢tBu 32 (63)

7 20 X=0R'=R=R=nBu 33 (85)

8 21 X=0D;RI=RI=RE=FEt 34(79)

a 22 X=5R!=Ri=Fh R?=Me 35(75)

10 23 X=5 Rl=RI=Me R}=iPr 36 (20)0 4+ 23 (11)E + 42 (40)8 + 29 (15)a
11 24 X=0R'=Ri=Me Ri=iPr 3T (24)7 4+ 24 (15)F + 10 (43)8 + 40 (12)2
12 25 X =5 Rl=Ri=Me R*=Fh I8 (38)7 4+ 25 (15)F + 42 (25)F + 41 (10)F
13 26 X=0R'=RI=R}=Me

14 27 N=5 RI=RI=RI=Me

a [solated vields. & GC yields.



Table 2. Results of the [1.4] O — C 5ilyl Migration of

Silyl Esters

R'R°RSIO
o 0
LO#&, HMPA, -78%C
B N
X THF, 15 min X~ TSRRR
starting productis)
entry  material %0 yield)®
1 2 X=0R'=R*=Me R'=r-Bu 4i72)%
2 5 X=5R'=R'=Me R*=+Bu 61 47F
3 a5 K= R'=R=R=1Pr G2 (56)®
4 ab X=5Rl=R=R=iPr 63 (57
5 a7 X=0R'=RE=Ph RI=rBu G443
i ] X=5Rl=R'=Ph F¥=rBu G5 (64
7 ah X=0R'=R:=R}=n-Bu GG i51)E
8 Gl X=OR'=RE=R:=FE:t GT (5T)8

a Isolated yields. ®3-Furoic acid was also isolated. ¢ 3-Thio-
phene carboylic acid was also isolated.

Table 3. Results of the [1,4] C — O Silyl Migration of Silyl Ethers

HG R'R'R'SIO
R R
= MaH, THF or }3)
X7 TEIRRR DMF, 1. %
Entry  Starting Marerial Product, Time (% Isolated Yield)
DMF THF
1 3 X=0; R'=R*=Me; R*=1-Bu; R"=H 1, 1h (88} 1. 16h (86)
2 1, 5 min (93}
3 28 X=5; R'=R’=Me, R'=-Bu; R*=H 15, 1h (76) 15, 16h (89)
4 15, 5 min (85)
5 29 X=0; R'=R*=R’=i-Pr, R'=H 16, 1h (85) 16, 16h (86)
6 30 X=8 R'<R*-R'-i-Pr, R'-H 17, th(86) 17, 16h (90)
7 3 X=0, R'=R*=Ph; R*=-Bu; R'=H 18, |h(89) 18, 16h (1)
% 32 X=§; R'=R*=Ph; R*=r-Bu; R'=H 19, 1h(88) 19 16h (93)
9 33 X=0, R'=R*=R’=n-Bu; R*=H 20, 1h(75) 20, 16h (81)
10 34 X=0, R'=R'=R’=Et, R*=H 21, 1h {81} -
11 35 X=8; R'=R*=ph, R'=Me; R'=H 22 5 min{91) 10, 16h (95)
12 10, 1h(92)
13 37 X=0; R'=R*=Me; R'=i-Pr; R*=H 24, 5 min (B8) 10, 16k (92)
14 10, 1h {89)
15 68 K=}, R'=R* R*=Me, R'=H 10, 1h (96) 10, lah (91)
16 69 X=0; R'=R*=Me; R'=1-Bu, R*=CHO 74, 5 min (88) -
17 70 X=0; R'=R’=Me; R’=r-Bu, R*=CH,CHCH, - 75, 16h (83)
18 7 X=0, R'=R*=Me; R*=r-Bu; R*=Sn(n-Bu); 76, 5 min (98) -
19 72 Ny H‘OH 77, 5 min (95) -
1
o SiBuMe,
20 73 \Y 78, 5 min (88) -

1 OH

N
o7 ~Sit-BuMe,



Table 4. Effect of Various Solvents and Bases on the
[1.4] C — O Silyl Migration of Furan 3

product

entry bease solvent time % yield)

1 5equivof MNaH DMF  sevonds 1 (88)

2 SequivofMaH DME 05h 1 (96)

3 SequivefMaH  THF 16h 1 (80)

4 SequivefMNaH  Et;00  7d[DMF]* S (1 (88))F

5 1lmol%efMaH DMF 15 min 1192)

6 5equivof KH THF 24 1 (61)

7T SequivofMaOH DMF 1h 1 i64) + 10 (23)

8 1 equivof THF 1 d [DMF] S (1 (85))¢

vinyl-MgBEr
O 1equivofMeli THF 1d[DKF]a S [1 (BO))E
10 1 equivof m-Buli THF 1 d[DMF]s SM. [1 (B8]

T After stirring at rt for the time shown excess DMF was added.
& Product and vield after excess DMF was added to the solution.
5.M. = starting material.
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Scheme 6
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