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Abstract: Treaunent of substituted allyl a-D-glucopyranosides with Et3Zn/CH31» in £-butyl methyl
ether produced the corresponding cyclopropane derivatives in >90% yields with
diastereoselectivities ranging from 11:1 to 17:1.

We recently reported that 3,4,6-tri-O-benzyl-D-glucose could be used as an efficient and practical chiral
auxiliary for the cyclopropanation of a variety of substituted allylic alcohols (Scheme 1).2 The other enantiomer
of substituted cyclopropylmethanol moieties were shown to be equally accessible from the corresponding 6-
deoxy-B-D-glucopyranosides. The relatively long synthesis of this auxiliary from a rather expensive starting
material (L-Rhamnose) led us to investigate more practical methods for generating the opposite enantiomer.
Scheme 1
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The study of the key structural requirements of the auxiliary derived from the B-D-glycoside led us to postulate
that the corresponding o-anomer should behave as its pseudo mirror image (Figure 1).3
Figure 1
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In the previous report, we showed that indeed, the a-anomer could produce the opposite enantiomer of the
cyclopropane with excellent diastereoselectivity and modest yield (eq 1).
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In this paper we report that this method is applicable to a number of substituted allylic ethers and that the
diastereosclectivities and yields can be improved under specific conditions.

As in the B-series, the presence of a free hydroxy group at C-2 is essential for obtaining high
diastereoselectivities. The effect of the solvent was first to be investigated and is shown in Table 1. The
glycoside 1 derived from cis-2-penten-1-ol4 was chosen for the optimization study since the starting material
and both diastereomers are readily separated by HPLC.5
Table 1. Effect of solvent in the cyclopmpamtion of glyeoside 1.4

ngo O BnO O
B,.o o , B
HO Solvent “Solvent, 0°C Hay,
a“

X
1 Et 3 Et
Entry Solvent Yield Ratio (2:3)
1 1,2-Dichloroethane 9% 85:1
2 Dichloromethane 98% 92:1
3 Toluene 89% 121:1
4 Hexane 78% 6.1:1
5 Diethyl ether 3260 139:1
6 Diethyl ether (22h) 91% 136:1
7 Diethyl ether (22 h)¢ 46%b 44:1
8 THF (22 h) 6%b 139:1
9 DME <5%b -
10 t-Butyl methyl ether 97% (91%)4 13.2:1
11 -Butyl methyl ether® 45%b 4.8:1

@ Unless otherwise stated all the reaction were carried out using 10 equiv. of EtpZa and CH2l2 and
stirred at 0 °C for 6 h. ® Unreacted starting material accounts for the rest of the mass balance. “<CICHaI
was used instead of CHalp. ¢ Isolated yicld of diastereomerically pure compound.

In sharp contrast with the B-series, very low yields of the cyclopropane products were obtained if the
reactions were carried out below 0 °C. Chlorinated and non-basic solvents generally produced high yields of the
cyclopropane derivatives, but the diastereoselectivities obtained were slightly lower than in basic solvents (Entry
1-4). The basicity of the solvent plays a crucial role for obtaining high yields of the cyclopropylmethyl
glycosides. Highly coordinating solvents such as DME or THF almost completely suppressed the reactivity of
the bis(iodomethyl)zinc6 by complexation (entry 8,9). These observations are consistent with the postulate that
the uncomplexed reagent is much more reactive than the ether-complexed reagent. For that reason, diethyl cther
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and z-butyl methyl ether were found to be the solvents of choice for this reaction, althought the latter is usually
preferred due to its lower coordinating ability. After only 6 h at 0 °C, high yields (97%) arc obtained in this
solvent (vs 32% in diethyl ether). The use of the more reactive bis(chloromethyl)zinc reagent” led to a decrease
in the diastereoselectivities.

As in the P-series, this methodology is quite general since excellent yiclds and diastereoselectivities were
obtained when a number of substituted allylic ethers were submitted to the optimal reaction conditions (Table 2).
In all the cases the auxiliary can be cleaved by a ring contraction method that was previously reported.®
Table 2. Cyclopropanation of substituted allyl a-D-glycosides.?

BnO o BnO o
BnO EkZn, CHylp, BO
B"% ﬁ‘ -___}—_E_z_.. BnO R‘
HO R, HBuOMe,0°C Hol |
~ 22h i
4 - 7 R, R‘
8-11
\-—_K—_-‘
Compound R Yield (%) as’
4 /WM‘ 93% 16.5:1
5 P 83 123:1
3 - M 95 11.0:1
°\/\£
7 P L 937 150:1

9Isolated yields of diastereomerically pure compounds. bThe diastereoselectivities
were determined by 1H and/or 13C NMR by comparison with an authentic 1:1
mixture.
In conclusion, these results greatly enhance the synthetic utility of this methodology since both
enantiomers of substituted cyclopropylmethanol compounds can be efficiently prepared from a single chiral

auxiliary simply by controlling the stereochemistry of the glycosylation reaction.10
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Typical experimental procedure: To a solution of 46.3 mg (0.088 mmol) of glycoside 1in 1.25 mL of +-
butyl methy] ether at rt was added 90 ul. (0.88 mmol) of diethyl zinc. The clear reaction mixture was
stirred at rt for 10 min, cooled to 0 °C, and 980 pL (0.88 mmol) of a 0.9 M solution of CH3I3 in ¢-
BuOMe was added over 10 min. The reaction mixture was stirred at 0 °C for 22 h and then poored into
a sep. funnel containing ether and 10% aqueous HCl. The layers were separated and the organic layer
was washed with sat. aq. NaHCO3, sat. ag. NaCl, dried over MgSQy, and concentrated under reduced
pressure the afford a 13.3:1 mixture of diastereomers (HPLC). Flash chromatography using 20% ethyl
acetate:hexane afforded 42 mg (92%) of the desired cyclopropane 2: mp 45-48 °C (ether/hexane); Ry
0,25 (20% ethyl acetate:hexane); [a)p +100,5° (¢ 2,33, CHCl3); 'H NMR (300 MHz, CDCl3) & 7,41-
7,12 (m, 15H, CgHs), 4,97 (d, 1H, J = 11 Hz, OCH,Ph), 4,96 (d, 1H, J = 3 Hz, CHOCgH 1), 4,83 (d,
2H, J = 12 Hz, OCH2Ph), 4,62 (d, 1H, J = 12 Hz, OCH,Ph), 4,49 (d, 2H, J = 11 Hz, OCH,Ph), 3,82-
3,49 (m, 8H, CHCH20Bn, CHOBn, CHOH, OCH2C;5Hg), 2,17 (d, 1H, J =9 Hz, CHOH), 1,45-1,35
(m, 1H, CH,CH3), 1,35-1,10 (m, 1H, CH2CH3), 1,10-1,03 (m, 1H, OCH>CH), 0,99 (t, 3H, J =7 Hz,
CH3), 0,90-0,80 (m, 1H, CHC2Hs), 0,80-0,60 (m, 1H, CHCH,CH), -0,16 (q, 1H, J = 5 Hz,
CHCH,CH); RMN-13C (50 MHz, CDCl3) 6 138,7; 138,2; 137,9; 1282; 127,7; 127,5; 127.4; 98,2;
83,6; 77,3; 752; 74.8; 73.4; 73,0; 70,5; 68,7; 68,5; 21,7; 17.8; 14,9; 14,3; 9,5. Anal. Calcd for
C33H4006: C 74.41%; H 7.57%. Found: C 74.22%; H 7.68%.
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