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Abstract

The reaction of lithiated 3-phenyldimethylsilyl-1-diethylaminopropyne 2 with oxiranes 3 affords silyl-
substituted dihydro-2H-pyran-2-ols 6 and / or 7. The intermediates o,B-unsaturated 5-hydroxy aldehydes 5 can
be isolated, but cyclize easily to the 6-membered oxacycles. © 1999 Elsevier Science Ltd. All rights reserved.
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Ynamines are mwrcsung and versatile Duualng blocks in synthesis because of their

extremely high reactivity [1,2,3,4,5,6]. Among the various applications, y-metalated ynamines
deserve special interest as homoenolate equivalents, but their chemistry has only been littie
explored [6,7]. Here we report reactions of lithiated 3-phenyldimethylsilyl-1-
diethylaminopropyne 2 with various epoxides 3. The cyclization of the resuiting hydrolysis
products 5 ieads to unsaturated 8-iactois 6 and 7.

The synthesis of the required silyl-substituted ynamine 2 is achieved by lithiation of 1-
amino-1-propyne 1 with »-butyllithium / TMEDA in diethyl ether at 0 °C, followed by
silylation with phenyidimethyisilyl chioride (Scheme 1) [5,7]. Compound 1 can be easily
obtained by isomerization of the corresponding propargylamine [2,8].
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Metalation of ynamine 2 with »-butyllithium / TMEDA in tetrahydrofuran at -50 °C
furnishes the desired silyl-stabilized alkynyl anion 2a, which can act as nucleophile in
reactions with epoxides.

This anion 2a opens the oxiranes 3 in a completely regioselective fashion at -50 °C (Scheme
2, Tabie 1). Only the sterically less hindered carbon of the epoxide is attacked by the carbon
adjacent to the silyl group of the ynamine anion (y-attack), resulting in the unstable
intermediate 4. No product of a-attack of the ambident anion 2a is observed. Rapid hydrolysis
of 4 during aqueous work-up leads to a,B-unsaturated aldehydes § (Scheme 2). Formation of §
can only be rationalized via an allenic intermediate 4%, followed by the usual hydrolysis of
enamines. Therefore we have to conclude that ynamines 4 tautomerize to 4* under the basic
reaction conditions.

Enals 5§ are isolated as single diastercomers. The E-configuration is assigned to the C-C
double bond of these 5-hydroxy aldehydes 5 as it allows to form the cyclic hemiacetals 6 and
7. The cyclization of § occurs so easily that the crude product of the epoxide ring-opening by
2a already consists of a mixture of the corresponding cyclic compound and the 5-hydroxy
aldehyde 5. Purification of the crude material by column chromatography on silica gel
completes the conversion of 5 to the hemiacetals.
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Table 1.

Reactions of 2a with epoxides

Entry R’ R’ S5-Hydroxy 5,6-Dihydro- 3,6-Dihydro-  Ratio  Yield®

aldehyde pyran-2-ol pyran-2-oi 6:7:7* (%)

i Me H Sa 6a 7a,a* 25:1:1 65
2 Et H 5b 6b 7b,b* 25:1:1 57
3 BnOCH; H 5¢ -—- Te,c* 0:1:1 42
4 -(CHy )4 - Sd - - 4"

i acvcles
@) 1V ot Yl U1 VAGLYLIUS

b) Isolated yield of pure Sd

In contrast to the present results, the reported reactions of the corresponding lithiated
trimethylsilyl-substituted ynamine with aldehydes and ketones and subsequent hydrolysis lead
not only to the corresponding 4-hydroxy aldehydes (y-attack), but also to a-hydroxy ketones as
products of an a-attack of the ynamine anion [9]. The Z-configuration of the isolated
unsaturated 4-hydroxy aldehydes was suggested by the author because no cyclic hemiacetals
were detected. In our case, the presence of the bulky phenyldimethylsilyl substituent obviously
favors the E-configuration of 5, which is required for the observed formation of the oxacycles
6 and 7.

In addition, our investigations show that the formation of different products 6 or 7 by
cyclization depends on the bulk of the substituent R' in 5. IfR' is a methyl or ethyl group (R* =
H, Table 1, entries 1,2), a mixture of three cyclic compounds (ratio 2.5 : 1 : 1) is observed. One
diastereomer of 5,6-dihydro-2H-pyran-2-ol 6a,b as main product is formed selectively, in
which the alkyl substituent at C-6 as well as the hydroxy group at C-2 are in equatorial
positions. Moreover, two diastereomers of 3,6-dihydro-2H-pyran-2-ols 7a/a*, b/b* are
obtained in a 1:1 ratio because of an allylic rearrangement of the double bond in 5a,b prior to
cyclization.

If R' is a sterically more demanding substituent as in the reaction of benzylglycidol (3¢)
with 2a (R* = H, Table 1, entry 3), the corresponding o,f-unsaturated 5-hydroxy aldehyde S¢
can be isolated analogously. The following cyclization of Se¢ by purification on silica gel
furnishes both diastereomeric 3,6-dihydro-2H-pyran-2-ols 7¢/c* in 1:1 ratio selectively via
allylic rearrangement. No formation of a 5,6-dihydro-2H-pyran-2-ol is observed in this case.

The sluggish reaction of cyclohexene oxide (3d) with ynamine anion 2a (Table 1, entry 4)
requires to raise the temperature to -30 °C. Unfortunately, the expected hydroxy aldehyde 5d is
then isolated only in very poor yield (4%) and a cyclic hemiacetal of 5d is not detected. We
suppose a Z-configuration of the double bond of this hydroxy aldehyde because of its bulky
alkyl substituents R' / R%.

Experimental Section

'H and “C NMR: Bruker DPX-200 and AMX 400. - Infrared spectra: Bruker Vektor 22
spectrometer, as neat films. - Elemental analyses: Institut fiir Pharmazeutische Chemie, TU
Braunschweig. - Column Chromatography: Merck silica gel (70-230 mesh), petroleum ether
(PE) of boiling range 60-70 °C and ethyl acetate (EE) were used.
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