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Abstract: Diastereoselective α-alkylation/deconjugation of esters of
diacetone D-glucose has been performed and applied to the syntheses of
(R)-lavandulol, (R)-sesquilavandulol with de up to 74%. The same
reaction performed with trifluoromethyl derivatives was also achieved
but without significant diastereoselectivity.

Some years ago, we reported the synthesis of (R)-Lavandulol 1 using a
highly diastereoselective photoisomerization of a α,β-unsatured ester1

using as chiral moiety the cheap and commercially available diacetone
D-glucose2 (DAG-OH) (Scheme 1).

Scheme 1

While this powerful method appeared difficult to scale up, we decided
recently  to  carry  out  an  alternative  approach  to  lavandulol  and
other  terpene  alcohols  based  on  the diastereoselective alkylation of
α-unsubstituted-α,β-unsaturated esters bearing the same chiral alkoxy
group (Scheme 2).

Scheme 2

3,3-Dimethyl acrylic acid was easily transformed into the diacetone 
D-glucose ester 2 in 91 % using DCC activation3 (Scheme 3).

Scheme 3

The diastereoselective alkylations were performed under different
experimental conditions changing the nature of the base and solvents.
Results are summarized in table 1.

According to table 1, NaHMDS seems the more suitable base to obtain
the monoalkylated compound in convenient yields and acceptable de
(up to 74%). When LDA was used, diastereoselectivity was
significantly lower as well as the efficiency of the process. The low
yield measured could result from the formation of a vinylketene and
DAG-OH as it has been already pointed out for similar alkylations of
sugar esters4,5. Finally, the β,γ-unsaturated esters 3 and 4 were
respectively reduced by LiAlH4 into (R)-sesquilavandulol 5 and (R)-
lavandulol 1 according a previous procedure1. In order to develop an
access to trifluoromethyl analogues of 1 on 5 which could exhibit new
fragrance properties or biological activities,6 we have submitted to the
same alkylation conditions ester 6 obtained in high yield from  3,3,3-
trifluoroacetone by a Wittig-Horner reaction7 (Scheme 4).

The alkylation occurred in good yields but without diastereoselectivity
(Scheme 5).

By comparison with the non fluorinated compounds, the lack of
selectivity observed for 6 could be due to an increase of the acidity of
the proton in α-position of the carboxylic group in 7 and 9. Such an

D
ow

nl
oa

de
d 

by
: U

ni
ve

rs
ity

 o
f P

itt
sb

ur
gh

. C
op

yr
ig

ht
ed

 m
at

er
ia

l.



December 1998 SYNLETT 1415

increase of acidity by the withdrawing electron group CF3 has been
already observed for related esters8. In the case of 7 and 9, an
epimerization could occur rapidly leading to the formation of a 1:1
mixture of diastereoisomers (Scheme 6).

Scheme 6

This hypothesis has been confirmed by examining the α-alkylation of
ester 11 which is already substituted by one alkyl group on carbon 2
(Scheme 7).

The reaction delivered 12 in moderate yield but with a very similar level
of diastereoselectivity observed with ester 2. It is noteworthy that such a
process allows the preparation of compounds with a quaternary chiral
center9.

In conclusion, we have developed an alternative and efficient reaction to
prepare by diastereoselective alkylation (R)-lavandulol and (R)-ses-
quilavandulol with de up to 74%. We have also been able to prepare for
the first time trifluoroanalogues of these two terpenes but without
significant enantioselectivities due to an easy racemization of the new
chiral center. However, the isomerisation procedure described therein
allows the preparation of terminal alkenes bearing one trifluoromethyl
group at an internal position. In the non fluorinated serie, work is now
underway to increase the diastereoselectivity by changing the nature of
the sugar moiety and also to generalize this reaction to the synthesis of
chiral compounds especially those bearing quaternary centers.
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stirred at this temperature for 2 hours. The bromide (2.75 mmol)
previously dissolved in THF (2 ml) was dropwise added via
syringe. The solution was stirred for an additional time of 3 hours
at -78°C and subsequently quenched with brine (10 ml). After
extraction with ether (3 x 20 ml), the organic layers were dried
over MgSO4, concentrated under vacuum and the alkylated
product was purified by flash-chromatography (hexane : ethyl of
acetate / 93:7).
All new compounds gave satisfactory spectroscopic and analytical
data. 19F NMR spectra were measured relative to CFCl3. Selected
data of 2: Colorless oil 1H-NMR (250 MHz, CDCl3): δ 1.30
(3H,s); 1.31 (3H, s); 1.41 (3H, s); 1.52 (3H, s); 1.91 (3H, s); 2.18
(3H, s); 4.01-4.09 (2H, m); 4.15-4.35 (2H, m); 4.50 (1H, d, J = 3.7
Hz); 5.26 (1H, d, J = 2.4 Hz); 5.67 (1H, t, 1.1 Hz); 5.86 (1H, d, 3.7
Hz). 13C-NMR (62.5 MHz, CDCl3): 20.3; 25.3; 26.2; 26.7; 27.4;
66.9; 72.6; 75.3; 79.7; 83.5; 105.0; 109.1; 112.1; 115.1; 158.8;
164.9. IR (CHCl3): 1730 and 1655 cm-1. [α]21

D = -46 (1.0,
CHCl3). Analysis calcd for C17H26O7: C 59.63%, H 7.65%.
Found: C 60.02%, H 7.85%.
3: 1H-NMR (250 MHz, CDCl3): δ 1.28 (3H, s); 1.29 (3H, s); 1.39
(3H, s); 1.54 (3H, s); 1.58 (3H, s); 1.62 (3H, s); 1.67 (3H, s); 1.74
(3H, s); 1.92-2.10 (4H, m); 2.30 (1H, ddd, J = 7.7 Hz, J = 7.5 Hz, J
= 14.9 Hz); 2.52 (1H, ddd, J = 7.7 Hz, J = 7.5 Hz, J = 14.9 Hz);
3.05 (1H, t, 7.7 Hz); 3.92-4.20 (4H, m); 4.41 (1H, d, J = 3.7 Hz);
4.90 (2H, sb); 5.01-5.10 (2H, m); 5.28 (1H, d, J = 1.7 Hz); 5.82
(1H, d, J = 3.5 Hz, minor diastereoisomer) and 5.86 ( 1H, d, J =
3.7 Hz, major diastereoisomer). 13C-NMR (62.5 MHz, CDCl3)
Major diastereoisomer: δ 14.0; 16.0; 17.5; 20.0; 25.0; 25.6; 26.1;
26.5; 26.6; 28.5; 39.6; 53.2; 67.4; 70.6; 75.8; 80.2; 83.3; 105.0;
109.1; 112.2; 114.1; 120.6; 123.9; 137.3; 141.7; 171.9. MS: 478

(M+.). IR (CHCl3): 1745, 1455 and 1150 cm-1. [α]21
D = -44.4

(0.9, CHCl3).
6: White solid, mp= 80°C. 1H-NMR (250 MHz, CDCl3) δ 1.32
(6H, s); 1.42 (3H, s); 1.54 (3H, s); 2.28 (3H, d, J = 1.1 Hz); 3.95-
4.30 (4H, m); 4.54 (1H, d, J = 3.4 Hz); 5.35 ( 1H, s); 5.89 (1H, d, J
= 3.8 Hz); 6.33(1H, sl). 19F-NMR (235 MHz, CDCl3) δ -71.8.
Analysis calcd for C17H23O7F3: C 51.51%, H 5.85%. Found: C
51.60%, H 5.79%. [α]21

D = -45.0 (1.0, CHCl3).
8: oil. 1H-NMR (250 MHz, CDCl3): δ 1.57 (OH, bs); 1.63 (3H, s);
1.70 (3H, s); 2.15-2.40 (2H, m); 2.51 (1H, ddt, J = 5.7 Hz, J = 5.3
Hz, J = 7.2 Hz); 3.64 ( 1H, dd, J = 5.3 Hz, JAB = 11.0 Hz); 3.72 (
1H, dd, J = 5.7 Hz, JAB = 11.0 Hz); 5.09 ( 1H, tq, J = 7.2 Hz, J < 1
Hz); 5.45 ( 1H, m); 5.87 (1H, q, J = 1.5 Hz). 13C-NMR (62.5
MHz, CDCl3) δ 17.6 (CH3); 25.6 (CH3); 29.5 (CH2); 41.9 (CH);
64.2 (CH2); 119.3 (C=CH2); 120.9 (C=CH); 123.7 (q, 1JC-F =
273.6 Hz, CF3); 131.9 (C(CH3)2); 139.1 (q, 2JC-F = 28 Hz,
((CF3)C=CH2). 19F-NMR (235 MHz, CDCl3) δ -68.3. IR
(CHCl3): 3600-3100, 1165 and 1120 cm-1.
10: oil. 1H-NMR (250 MHz, CDCl3): δ 1.53 (OH, bs); 1.61 (3H,
s); 1.62 (3H, s); 1.68 (3H, s); 2.03 (4H, m); 2.29 (2H, m); 2.53
(1H, ddt, J = 5.3 Hz, J = 5.7 Hz, J = 6.9 Hz); 3.64 ( 1H, dd, J = 5.3
Hz, JAB = 9.1 Hz); 3.72 (1H, dd, J = 5.7 Hz, JAB = 9.1 Hz); 5.08
(1H, tq, J = 6.9 Hz, J = 1.5 Hz); 5.11 (1H, tq, J = 6.9Hz, J < 1 Hz);
5.46 (1H, s); 5.87 (1H, d, J = 1.5 Hz). 13C-NMR (62.5 MHz,
CDCl3) δ 16.0 (CH3); 17.6 (CH3); 25.6 (CH3); 26.5 (CH2); 29.4
(CH2); 39.7 (CH2); 42.0 (CH); 64.3 (CH2); 119.3 (C=CH2); 120.9
(C=CH); 123.8 (q, 1J C-F = 270 Hz, CF3); 124.1 (C=CH); 131.5
(=C(CH3)2); 137.5 (=C(CH3));139.1 (q, 2JC-F = 28 Hz,
(CF3)C=CH2). 19F-NMR (235 MHz, CDCl3) δ -68.5. IR (CHCl3):
3360, 1454 and 1315 cm-1.
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