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Abstract

2,5-Disubstituted tetrahydrofurans were obtained from lactones and organozinc halides in moderate to high yield in the presence
of Lewis acids.
© 2009 Dan Feng Huang. Published by Elsevier B.V. on behalf of Chinese Chemical Society. All rights reserved.

Keywords: Organozinc halides; Lactones; Lactols; 2,5-Disubstituted tetrahydrofurans; Lewis acid

2,5-Disubstituted tetrahydrofurans are often found in many biologically active natural products such as acetogenins
[1] and polyether antibiotics [2]. Thus, there has been a long-standing interest in the preparation of 2,5-disubstituted
tetrahydrofurans and a variety of methods have been achieved [3]. Among them conversion of lactols to 2,5-
disubstituted tetrahydrofurans by organometallic reagents is an efficient method. For example, organosilane has been
extensively investigated [4]. Organoaluminium, organostanne [5], Grignard reagents [6], and enolates [7] are also used
as nucleophiles to convert lactols to 2,5-disubstituted tetrahydrofurans. As for the organozinc reagents, only
Reformatsky reagents [8] and dialkylzinc (R,Zn) [5,9] are used in this transformation. There are no reports for the
formation of 2,5-disubstituted tetrahydrofurans from organozinc halides (FG-RZnX). As it is known, organozinc
halides are more convenient to be prepared, and more useful in organic synthesis because they can tolerate a broad
range of functionalities, but can react with various electrophiles to give multi-functional molecules [10]. Lots of work
on organozinc halides has been done in our group [11]. Thus, we wondered if organozinc halides would be able to
convert lactols to 2,5-disubstituted tetrahydrofurans. If so, functionalized 2,5-disubstituted tetrahydrofurans can be
obtained and further incorporated into the natural products through the functional group. Firstly, allylzinc bromide was
used. As expected, the reaction occurred. We will report here that the allylzinc and propargylzinc bromides can react
with lactols prepared in situ or their acetoxy derivatives to give the 2,5-disubstituted tetrahydrofurans in the presence
of Lewis acids.

Initially, we got lactol 2 from lactone 1, which was not separated from reaction mixture and used directly in the next
step. Allylzinc bromide was then reacted with lactol 2 in the presence of BF5-Et,O. Unfortunately, the desired product
3a was obtained only in 19% yield, the ring opening diol 4 was major product in 76% yield (Scheme 1). We envisioned

* Corresponding authors.
E-mail addresses: huangdf @nwnu.edu.cn (D.F. Huang), huyl@nwnu.edu.cn (Y.L. Hu).

1001-8417/$ — see front matter (©) 2009 Dan Feng Huang. Published by Elsevier B.V. on behalf of Chinese Chemical Society. All rights reserved.
doi:10.1016/j.cclet.2009.12.026


mailto:huangdf@nwnu.edu.cn
mailto:huyl@nwnu.edu.cn
http://dx.doi.org/10.1016/j.cclet.2009.12.026

512 D.F. Huang et al./Chinese Chemical Letters 21 (2010) 511-514

/L_\A\ D o ,[)\ it
i E — T o -C5H ;5 OH
n C?H]ﬁ o) (@] 2) H}“’O n-LaH, s (8] BF;' Etzo
g X 0
1 2 OH THF/-78 °C
rr-C-,Hl_.—,/Q\/\ g s
3a OH 4
yield: 19% 76%
Scheme 1.
/& DIBAL /O\ Ac,0
.'?-C";Hlj o) oO—— f?'C7H15 8 OA](f-BU)z -
THF /-78 °C
1 5
/\/ nBr /O\/\
n-CqH,5 o OJJ\CH1 n-CsH 5 o X
: BF;. Et,0
6 THF/-78 °C 3a
yield: 64%
Scheme 2.

that the hemiacetal 2 maybe too reactive. So we captured the aluminium hemiacetal intermediate 5 in sifu with Ac,O to
give acetoxy derivative 6 (Scheme 2), which was then reacted with allylzinc bromide. To our delight, the reaction gave
the expected product 3a in 64% yield.

To investigate the applicability of the method, various substituted lactones were further employed. As shown in
Table 1, the reaction with allylzinc bromides gave the desired 2,5-disubstituted tetrahydrofurans (Table 1, entries 1-3).
The reaction with propargylzinc bromides also produced the corresponding 2,5-disubstituted tetrahydrofurans
(Table 1, entries 4-5). In addition, when the hendered lactone with substituents at 3-position was used, the reaction
also afforded the product 3f in 82% yield (Table 1, entry 6).

Table 1
Preparation of 2,5-disubstituted tetrahydrofurans from lactons and organozinc bromides using BF;3-Et,O as Lewis acid.
Entry Lactone R'ZnBr Product Yield (%)* Ratio of trans/cis®
1 /& i /&/\ 3a 64 57/43
n-CsH;s O 0 n-C7H;s o S
2 /& P~ Bt D\/\ 3b 69 56/44
IGO0 n-Cely” 0 =

3 o~ LnBr /O\/\ 3c 77 37/63
ph/@() = Ph =

4 ZnBr /O\/ 3d 63 53/47
rf—C7H,5/Q§O = / n-C;Hys il

— O
5 ZnBr /O\// 3e 58 55/45
-Gyl [,,/Qbo = / n-CyHe™ g il
6 Ph y - LnBr &/\ 3f 82 50/50
\/—t h Ph
O (8] 0 =

 TIsolated yield [12].
® The ratio of rransicis was determined by GC.



Download English Version:

https://daneshyari.com/en/article/1255877

Download Persian Version:

https://daneshyari.com/article/1255877

Daneshyari.com


https://daneshyari.com/en/article/1255877
https://daneshyari.com/article/1255877
https://daneshyari.com/

