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Functionalized tetrahydrofuran units are present in many naturally occurring products
such as the Muscarines,l Ascofuranone,2 and Dactyloxene B.3 Our interest in Muscarine
analogues, not only for their potential biological activity but also for their close rela-
tionship to other natural products currently being investigated in our laboratory (e. g.
Ascofuranone), led us tc develop novel synthetic schemes for functionalized tetrahydro-
furans.

We now wish to report one such scheme which can be used to prepare several Muscarine
analogues (Scheme 1). Thus, treatment of 1 with 1.1 eq. of n-butyllithium at -30°C in enhy-
drous tetrahydrofuran followed by addition of the appropriate carbonyl compound affords the
corresponding a.lcoholsh 2a (bp 120-125°¢/0. 06 mm Hg), 2b (bp 150-155°C/0.05 mm He), and 2¢
{bp 90-100°C/0.01 mm Hg). Removal of the 1,3-dithiane functionality using the methodology
developed by Corey5 gave o~hydroxyketones (32:9) which, due to their tendency to isomerize
to a,B-unsaturated ketones, were then cyclized in situ with phenylselenenyl chloride6’7 in
methylene chloride and petroleum ether (bp 30-60°C) (1:1) at ~78° to afford ha, kb, and le
in 80% yield respectively, as pale yellow oils after silica gel chromatography, Eg:,MS Calcd
for C)\H g0, Se, 298.0MT1. Found, 298.0469; IR (nmeat) 1750 emY; 1o (Cpe1,, 220ME2)S 1.20
(s, 3H), 1.24 (s, 3H), 1.45 (4, 3H), 2.30-2.70 (m, 2H), 3.30-3.35 (m, 1H), 4.10-4.30 (m, 1H),
7.15-7.30 (m, 3H), T.50-T7.70 {m, 2H); 4b: MS Caled for 017H22028e, 338.0876. Found,
338.0879; IR (neat) 1750 cm™'; lHNMR (CDCL,, 220MHz)§ 1.50-1.70 (m, 13K), 2.35-2.70 (m, 2H),
3.35-3.55 (m, 1H), L.10-4.30 (m, 1H), 7.15-7.30 (m, 3H), 7.50-7.70 (m, 2H); Lbe: MS Calcd
for Cl3H16028e, 28L,0314. Found, 284.0310; IR (neat) 1750 cm'l; Tmow (cnc13, 220MHz)$ 1.20
(a, 3H), 1.50 (d, 3H), 2.25-2.70 (m, 2H), 3.30-3.50 (m, 1H), 4%.00-L.40 (m, 2H), 7.15-7.30
(m, 3H), 7.50-7.70 {(m, 2H).

Since functionalized spirofura.ns8 occur frequently in natural products, we chose Ep_as
a model for the synthesis of Muscarine analogues (Scheme 2). Thus, treatment of Ep_with
1.2 eq. of sodium borohydride in methanol at room temperature quantitatively afforded a L4:1
mixture 5b trans [1HNMR (CDCl3, 220MHz)§ 1.25-1.85 (m, 14H), 2.40-2.60 (m, 1H), 2.94 (4, 1H),
3.45 -3.60 (m, 1H), 3.90-4.00 (m, 1H), %.05-4.15 (m, 1H), 7.15-7.30 (m, 3H), 7.50-7.T0
(m, 2H)| and 5b cis 1w (CDC13, 220MHz)§ 1.25-1.85 (m, 14H), 1.95-2.05 (m, 1H), 2.25
(broad s, 1H), 3.15-3.30 (m, 1H), 3.95-4.05 (m, 1H), 4.10-4.25 (m, 1E), 7.15-7.30 (m, 3H),
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7.50-7.70 (m, 2H)] , and are separated upon the usual workup via column chromstography using
silica gel (Merck) and methylene chloride as solvent (5a: CH2012, Rf=0.15,PMA; 3b: CH,Cl,,
RF=0.33, PMA; silica gel (Merck). Protection of the alcohol group by acetylation followed by
oxidative dehydroselenation of the corresponding acetate with ozone in methvlene chloride at
-78°%¢ afforded 6 in 78% yie1d9 isolated as a colorless oil after silica gel chromatography; IR
(neat) 1745, 1625 cm'l; L (CDC13, 220MHz )8 1.20-1.80 (m, 11H), 2.05 (s, 3H), 2.50-2.78

(m, 1H), 4.32-4.45 (m, 1H), 5.00-5.10 (m, 1H), 5.00-6.00 (m, 3H). Ozonolysis of § in methanol at
-7800 followed by reductive decomposition with dimethyl sulfidelo afforded aldehyde 7, which de-
composed slowly on standing, IR (neat) 2700, 1745, 1725 em™}. Crude T was thus oxidized immed-
iately with Jones reagent to the corresponding carboxylic acid which, in turn, was converted via
its acid chloride to the corresponding dimethylamide, 8 in 46% overall yield; IR (neat) 1TL5,
1640 cm'l; Limvr (CDCl3, 220MHz)$§ 1.30-1.80 (m, 11H), 2.05 (s, 3H), 2.45-2.60 (m, 1H) 2.95

(s, 3H), 3.15 (s, 3H), 4.48-4.60 (m, 1H), 4.90-5.00 (m, 1H). Reduction of the smide with lithium
aluminum hydride in refluxing tetrahydrofuran snd methylation the resulting amine with excess
methyl iodide at 0°C in 1:1 tetrahydrofuran/petroleum ether (bp 30-60°) afforded muscarine

analogue 9 which was purified by recrystallization from 1:1 toluene-acetone to give white needles,
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mp 149-150°C: IR (KBr) 3350, 1040, 975, 915 cm™t; “HNMR ll(DMSO—d /Acetone-d

6 220MHz)§ 1.15~
1.85 (m, 1H, cyclohexyl CH, and 3-CH), 2.38-2.45 (m, 1H, 3-CH), 3. 15 (s, 9H, N(CH )3, 3.40-3.60

(m, 2H, CH N), 3.85-3.95 (m, 1H, CHOH), L.50 (broad m, 1H, 2-CH), 5.00 (4, 1H, on)
Anal. Calecd for 013H20N02I - 1.5 H,0: ¢C, 40.84, H, T7.25, N, 3.66
Found: C, 41.09, H, 7.11, N, 3.62.
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