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Additions of organometallics to chiral a-alkoxy and o,B-dialkoxy carbonyl
compounds have recently atiracted a great deal of attention since this methodology has a
great potential for the synthesis of a variety of polyoxy natural products such as macrolide
antibiotics and polyether jonophores. Interpretation of the stereochemical outcome of the
addition of organometallics to «,B-dialkoxy carbonyls, however, is rather complex and
inconclusive! compared to that of a-alkoxy carbonyls.?

The present communication reports the stercoselective addition of organometallics to
two pentodialdo-1,4-furanoses, 1 and 2 which represent an «,f-dialkoxyaldehyde and an a-
alkoxyaldehyde, respectively. Additions of organometallics to compound 1 have been
reported by Hanessian,’ Inch,* and Danishefsky.® We have also reported our own result that
the counter cations are the major factor for affecting the stereochemistry at C-5 in the
addition of phenylsulfonylmethides to compound 1. In the continuation of our work, we

; -
O0=CH o HOCH o H(l:OH o
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have further investigated the addition of phenylsulfonylmethides and methylmagnesium
halides to pentodialdo-1,4-furanoses, 1 and 2 under various conditions.

The results are summarized in Tables 1-4. Each addition reaction produced a pair of
anti and syn epimers.” The stereochemistry at C-5 of the adduct 3-10 was established by
the synthesis of the authentic sample® of anti products through a stereochemically
unambiguous synthetic route. Thus, authentic samples of 3 and 5 were prepared by the
substitution of the tosyloxy group of 11 and 13 by thiophenoxide and subsequent oxidation

TABLE 1. Addition of M**CH,SO,Ph to Compound 1

Entry M  Solvent Additive Temp.,C Yield,% Ratio,3/4
1 Li THF -78 89 73127
2 Li THF -40 80 68/32
3 Li THF 0 91 7327 .
4 1i Et,0 -78 86 71729
5 Li THF HMPA -78 92 63/37
6 Li THF TMEDA -78 90 70/30
7 Li THF ZnCl, -78 88 67/33
8 Li THF ZnCl,/HMPA -78 92 23777
9 MgBr THF -78 85 - 95/5

TABLE 2. Addition of M*"CH,SO,Ph to Compound 2 -

Entry M  Solvent Additive Temp.,C Yield, % Ratio,5/6
1 Li THF -78 91 60/40
2 Li THF HMPA -78 90 64136
3 Li THF MgBr, -78 85 63731
4 Li THF ZnCl, -78 82 59/41
5 Li THF ZnCl,/HMPA -78 30 17/83
6 MgBr THF -78 78 50/50
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of the resulting sulfides 12 and 14 with Se0,-H,0,,%° respectively. And authentic samples
of 7 and 8 were obtained by the reduction of compounds 11 and 13 with LiAlH,,
respectively.

The present results indicate that the counter cation of the nucleophile strongly
influences the outcome of the stereochemistry of the addition. As shown in Table 1, when
the counter cation is magnesium, anti product 3 is highly favored over syn product 4 (entry
9) compared to lithium counter cation (entry 1). Therefore, it can be naturally assumed that
Mg* favors B-chelation compared to Li'. In the addition of phenylsulfonylmethide to
compound 2 as shown in Table 2, however, Mg* afforded a mixture of 5 and 6 in an equal
amounts (entry 6), while Li* gave anti product 5 as the major isomer (entry 1). This result
implies that Mg chelates -alkoxy oxygen more strongly than a-alkoxy oxygen, yet the a-
chelation of Mg® is stronger than that of Li*.

A remarkable result was obtained with zinc as the counter cation. Thus, when
LiCH,SQ,Ph, after treamnent with HMPA and then with ZnCl,, was added to compound 1
and 2, the ratio of syn products increased dramatically (entry 8 in Table 1 and entry 5 in

TABLE 3. Addition of CH;MgX to Compound 1

Entry X  Solvent Additive Temp.,C Yield, % Ratio,7/8
1 Br THF -78 68 54/46
2 Br Ei,0 -78 74 57/43
3 Br Et0 r.t 68 37/63
4 I Et,0 .t 80 35/65
5 Br E,O reflux 72 30770
6 Br Et,0 ZnCl, r.L 75 23/11
7 1 E,,0 ZnCl, r.t 86 12/88
8 Br E,0 TiCl, -78 68 18/82
9 1 Et,0 TiCl, -78 75 793

TABLE 4. Addition of CH,MgBr to Compound 2

Entry Solvent Additive Temp.,C Yield,% Ratio,9/10
1 Er,O -78 65 50/50
2 Et,O L.t 80 35/65
3 Et,0 ZnCl, I.t. 86 12//38
4 Er,0 TiCl, -78 75 793
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Table 2) compared to the addition in the absence of either HMPA or ZnCl, This result
suggests that Zn? strongly favors a-chelation. Yet a substantial amount of anti products
appears to be generated via a nonchelating Felkin model regardless of the counter cations
since the addition to compound 2 containing no B-alkoxy group still affords more anti
products than syn products as shown in Table 2.

A similar addition pattern is shown on addition of CH,MgX to compounds 1 and 2
though the ratio of syn products increased slightly compared to the addition of
phenylsulfonylmethide. It was found that titanium is an even better a-chelating counter
cation than zinc providing syn products in high yields as shown in Tables 3 and 4. Itis also
noteworthy that the proportion of syn product 8 increased substantially with increasing
reaction temperature and that CH,MgI afforded a little more syn product than CH,MgBr.
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1.53 (s, 3H), 1.62 - 2.32 (m, 2H), 4.20 - 4.46 (m, 1H), 4.75 (t, 1H), 5.20 - 5.35 (m,
1H), 5.82 (d, J =3.6 Hz, 1H).
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