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Abstract. A convenient partial synthesis of the lactone (+)- efficient three step route to the optically active saturated iso-
10is reported starting from the readily available metBjd ( prene unit (-}23in high yield starting from the lactone (+)-
(+)-3-hydroxy-2-methylpropanoate (#)-Furthermore, an 10 is reported for the first time.

During our investigations on the enantioselective total synthe-

sis of labdane diterpenes [1, 2] we required the optically active -

saturated isoprene building block &3- This compound can Mo oM
readily be prepared starting from tHe)-enantiomer of the o R
B-substitutedy-butyrolactone (+)t0 adopting a convenient o oCa TBDOMSCI
three step sequence developed by Schmid and Barner [3, 4]. \

While the §)-(-)-enantiomer of lactor) is commercially
available (Fluka Chemie AG, Buchs, Switzerland), noyomo OMe TBDMSO OMe
effective method for the preparation of the correspondiig ( V\( W
(+)-enantiomer has been reported, althouBJ(f)-10 is o o
known to be a useful chiral synthon for the synthesis of dif- (+)-2 (84 %) +)-3 (97 %)
ferent natural products like mammalian dolichols [5] or
various labdane diterpenes [1, 2, 6, 7, 8]. There is only reported LiA'Hz{ l LiAIH,

the resolution of the racemic lactong-(0 with (R)-(+)-a-
phenylethylamine as the chiral auxiliary [1, 5] using the 7
method of Helmchen and N[®] and a multistep asymmetric mowmo OH TBDMSO OH
total synthesis starting fronE)-(2R,39-6-ethylidene-3,4- m m
dimethyl-2-phenylperhydro-1,4-oxazepine-5,7-dione for the
preparation ofiQ)-(+)-10[10, 11]. §-(-)-10 was synthesized

by Mori [12] starting fr_om_ methyl R)—(_—)-S-hydroxy—Z- :Taifi:cliinel ﬂf,ﬁ&me
methylpropanoate ((-3} in five steps with a total yield of
17%. : :

In this communication we report a convenient partial synMoMo_ —_~_ ~_OTs TBDMSO. A _OTs
thesis of (+)10 starting from commercial methyB¢(+)-3- (+)-6 (90 %) (+)-7 (90 %)
hydroxy-2-methylpropanoate ((d), Fluka Chemie AG,

Buchs, Switzerland) with a total yield up to 49%. Furthermore, g;‘;’él lg‘acs'(\_‘)
an efficient three step route to the optically active saturated

isoprene unit (3 in high yield starting from the lactone :5 )

(+)-10 is reported for the first time. MOMO__ 4 CN TBDMSO CN

To avoid by-products it was necessary to protect the m m
hydroxy group of the starting compound (s its MOM- Ao S _
or TBDMS-ether (+)2 and (+)3, respectively. (+2 and (+)- HsSO4 A s ﬁ;’é’&

3 can be transferred by means of LiAliéduction to the cor- H20 (03 9) @30 %) HO
responding alcohols (#-and (+)5. In order to receive a better 0" Do
leaving group for the next step of the synthesis, alcohols (+)- (+)-10

4 and (+)5 were treated wittp-tosyl chloride in pyridine
yielding the tosylates (+§-and (+)7. Introduction of a cyano
group extended the carbon chain for one unit affording the Scheme 1
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nitriles (+)-8 and (+)9 in almost quantitative yield. Finally The mixture was stirred overnight at r.t. The solution was
cyclization of (+)8 and (+)9 under acidic conditions afforded decanted. 100 ml of CHgAnd some crushed ice were added
lactone (+)10 in very good overall yield (up to 49%). to the residue, and the mixture was neutralized Witk 2 Os-

The synthesis of the optically active saturated isoprensolution. The organic phase was separated, and the agueous
building block (—)13 was achieved by transesterification of layer was extracted twice with 50 ml of CHCThe organic
lactone (+)10 with 8v HBr in ethanol leading to the- phase was washed with NaHg@q, water and brine, dried
bromoester (+}t1. DIBAH-reduction of (+)iland protection  (Na&SO,) and concentratdd vacuoto give 6.14 g (37.9 mmol,
of the hydroxy group of the resulting alcohol (:3-as  84%) of (+)2 as a colourless oiR = 0.56 (cyclohexane/
TBDMS ether afforded the side chain building block13)-  EtOAc, 2:1). p]3°= + 11.9° (c=1.03, CHG). — IR: vicnm?

synthesized for the first time and in high overall yield. = 2950, 2880, 1730, 1460, 1440, 1390, 1140, 1110, 1040. —
1H NMR: dppm = 2.65 (m, H-2), 3.55 (m, 2H-3), 1.08 {d,
5 5 = 7.1, 3H-4), 3.59 (s, B;0), 4.50 (s, CHOCH,), 3.23 (s,

Q 8M HBr B'M DIBAH CH3OCH,). —13C NMR: dppm = 174.9 (C-1), 40.0 (C-2),
0" N0 EtoH 37 1 OEt ’ 69.4 (C-3), 13.7 (C-4), 51.5H50), 96.3 (CHOCH,), 55.0
(+)-10 (+)-11 (96 %) (CH;OCH,). — MS:m/z(%) = 147 (10) [M-15], 131 (7), 103

(11), 69 (100), 45 (10).

. TBDMS-tiflate _ _
o 7 T " Nomowms Methyl (S)-(+)-2-methyl-3-tert-butyldimethylsilyloxypro-
(-)-12 (96%) : (-)-13 (95%) panoate(+)-3

5.36 g (45.1 mmol) methyl§-(+)-3-hydroxy-2-methylpro-
Scheme 2 panoate ((+)t) was added to a solution of 6.13 g (90 mmol)

imidazole and 10.2 g (67.7 mmol) of TBDMSCI in 100 ml of
Experimental N,N-dimethylformamide. The mixture was stirred overnight

at 60 °C. The solution was diluted with 100 ml of water and

1H and3C NMR spectra were taken on a Bruker AC 300100 ml of ether, and the organic layer was separated. The
spectrometer. Chemical shifts are given in pphsdale), adueous layer was extracted three times with 30 ml of ether.
coupling constantsJ)in Hertz.XH-chemical shifts (300 MHz) ~ The organic layer was washed twice with 25 ml of water and
were referenced to the residual CHGlignal (7.24). brine, dried (NgSO,) and concentrateh vacuo The crude
13C-chemical shifts (75 MHz) were referenced to CPCI product was purified by MPLC (hexane/EtOAc, 2:1) to yield
(77.0). MS were recorded at 70 eV on a Varian MAT-31310.17 g (43.7 mmol, 97%) of (-as a colourless liquid.
spectrometer. Optical rotations were measured on a Perkify = 0.71 (cyclohexane/EtOAc, 2:1¢]F°= + 17.2° (c = 2.51,
Elmer 241 polarimeter. IR-spectra were taken on a PerkifeHCl). — IR: vicn = 2970, 2945, 2875, 1736, 1465, 1261,
Elmer 1420 ratio recording spectrometer, 1-2% solution inl104, 841. 1H NMR: &ppm = 2.60 (m, H-2), 3.66 (m, 2H-
CHCl, 3), 1.10 (dJ= 7.0, 3H-4), 3.62 (s, 18,0), ~0.01(s, (El=),S).

Thin layer chromatography was carried out on precoate®-83 (s, (B3)3C). —**C NMR: dppm =175.3 (C-1), 42.5 (C-
plates of Polygraf SILG/UV,s, (layer thickness 0.25 mm, 2), 65.2(C-3), 13.4 (C-4), 51.€(30), —5.6 (CH3),Si), 25.7
Macherey-Nagel). Spots were visualized by UV (254 nm) and(CHs)sC), 18.1 ((CH)sC). — MS:m/z(%) = 201 (10) [M-
spraying with phosphomolybdic acid reagent followed by31], 175 (24) [M-57], 101 (100) [M-131], 89 (18), 75 (16),
heating to about 200 °C. MPLC was performed on Merck’3 (16), 59 (14).
silica gel 60 (70—230 mesh ASTM).

Methyl (S-(+)-3-hydroxy-2-methylpropanoate was purch- (R)-(+)-2-Methyl-3-methoxymethyloxypropan-1{e)-4
ased from Fluka Chemie AG (Buchs, Switzerland). All
reactions were carried out under nitrogen. Solvents wer
distilled under nitrogen before use: &, and CHC} from
P,Os, ether from Na/benzophenone.

Preparation of @ HBr in EtOH: Bromine was slowly added
to a stirred mixture of tetrahydronaphthalene (dried ove
Na,SO, and distilled) and some Fe-shavings (as catalyst) . : .
rt. The resulting HBr gas was bubbled through tetrahydro2 N the suspension was filtered, and the solid was washed
naphthalene and a gas trap (cooled to —60 °C) to remove redfyee times with 25 ml of et_her. T_he com_blned filtrates and
of bromine and tetrahydronaphthalene. The purified HBr gad/@shings were washed with brine, dried {8@,) and
was bubbled through anhydrous ethanol (100 g), until the magncentratedn vacuoto give 3.20 g (23.9 mmol, 79%) of

— . 25 — o
increased about 65 g. The resulting solution can be stored _Jf)'4' R =0.26 (cy(.:Ic;hex?Ee/ BtOAC, 2:1p1p°= + 10.9° (
—20 °C for several weeks under exclusion of moisture. I 411?)5 ’ 1%?(%)16 4|§ ‘iggg l_H 3|\4|1|\9/|% z(giﬂsséggg 2;;;:160,

(Vo a. 3.24 (m, 2H-1), 1.75 (m, H-2), 3.36 (m, 2H-3), 0.84J¢;
(l\ﬁt)a_tgyl (S)-(+)-2-methyl-3 methoxymethyloxypropanoatea& 3H-4), 4.52 (s, CHDCH). 3.22 (s, GLOCH,). 4.41 (t.J

= 5.3, OH). -13C NMR (DMSO-Ly): dppm = 69.6 (C-1),
7.10 g (50 mmol) $Os was added to a mixture of 5.33 g 36.1 (C-2), 63.3 (C-3), 14.1 (C-4), 95.8 (§DCH,), 54.4
(45.1 mmol) of methyl®-(+)-3-hydroxy-2-methylpropanoate (CH;OCH,). — MS:m/z(%) = 133 (2) [M—1], 115 (24) [M—
((+)-1) and 34.25 g (450 mmol) methylal in 100 ml of CEHCI 1-18], 89 (17), 73 (10), 63 (35), 55 (19), 45 (100), 43 (20).

solution of 4.90 g (30.2 mmol) (B-in anhydrous ether
25 ml) was added dropwise to a stirred suspension of LLiAIH
(750 mg) in anhydrous ether (25 ml) at 0—5 °C. The stirring
was continued for 4 h at r.t. The excess of LijAas
destroyed by successive careful addition of water (10 ml) and
0% KOH aq (2ml) to the stirred mixture. After stirring for
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Synthesis of R)-(+)-4,5-Dihydro-4-methyl-2(8)-furanone PROCEDURES/DATA

(R)-(+)-2-Methyl-3-tert-butyldimethylsilyloxypropan-1-ol overnight at 50 °C, diluted with 100 ml of water and extracted
(+)-5 three times with 25 ml of pentane. The organic extract was

: ; hed with water and brine, dried ¢(88)), and the pentane
Compound (+)$ was synthesized as described for compouno"""le . ; 4
(+)-4 starting from 9.78 g (42.0 mmol) (B)in 50 ml of ether. was evaporatedh vacuoto give 2.18 g (15.2 mmol, 90%)

After work up the reaction yielded 6.95 g (34.0 mmol) of (+)-8as a slightly yellow oil R = 0.37 (cyclohexane/EtOAC,

e . 1y 2:1). [0]3°= + 27.8° (c = 0.64, CH@). — IR: vicnTl= 2925,
crude (+)5. Purification by MPLC (hexane/EtOAc, 2:1 —1:1)
finally yielded 6.52 g (31.9 mmol, 76%) of (£)as a 2880, 2250, 1455, 1420, 1390, 1140, 1105, 1040, 970, 920. —

1 . - - -
colourless liquidR; = 0.39 (cyclohexane/EtOAc, 5:10]E’= 2':| N4|V|Fi-0(§/%p%m = 639393|(-|mé 2"4| éé 2.09 (m(,:I—||-| 3):;’ 2138 (m,
+5.9° (c = 1.13, CHG). — IR: vienr = 3475, 3000, 2950, 2H-4). 1.03 (dJ = 6.9, 3H-5), 4.55 (s, CGYDCH,), 3.31 (s,

2025, 2852, 1462, 1255, 1082, 1060, 1022, 836 NMR: _ SHOCH. — “C MMIR: &ppm = 1184 (C*1), 21.2 (C-2),

dppm = 3.54 (m, 2H-1), 1.83 (m, H-2), 3,52 (m, 2H-3), 0.76 50,2 (C-3), 704 (C-4), 16.1 (C-5), 96.4 ({ICH,), 55.

3.08 (br s, OH). X3C NMR: dlppm = 68.0 (C-1), 37.2 (C-2), 82 (15). 61 (7), 55 (13), 45 (100).

67.4 (C-3), 13.0 (C-4), ), =5.7GH9;Si), 25.7 (CHIC).  (R)-(+)-3-Methyl-4-tert-butyldimethylsilyloxybutanenitril

18.1 (CH).C). — MS:miz (%) = 203 (2) [M—1], 189 (5) §+))-9§ )-3-Methyl-4-tert-butyldimethylsilyloxybutanenitrile

[M*-15], 147 (30), 115 (5), 105 (67), 75 (100), 73 (47), 59

(14), 55 (25), 45 (13). 735 mg (15 mmol) NaCN was added to a solution of 3.55 g
(9.9 mmol) (+)7 in 10 ml DMSO. The mixture was stirred

(S)-(+)- 2-Methyl-3-methoxymethyloxypropan-1-yl-tosylate overnight at 50 °C, diluted with 100 ml of water and extracted

(+)-6 three times with 25 ml of pentane. The organic extract was

. : washed with water and brine, dried (88),), and the pentane

4.50 g (23.6 mmolp-TsCl was added to a stirred solution of was evaporateith vacuoto give 1.92 g (8.99 mmol, 91%) of

3.10 g (23.0 mmol) (+*in 25 ml anhydrous pyridine at 0— ) : TR =
5 °C. The mixture was left to stand overnight in a refrigerator,(T)l)? %?Z%E"ET'lY%eéf":V 5"72* C%g; ﬁz}’goj}fﬁ{‘ S/%gg ©

then poured in ice-water and extracted three times with 25 925, 2855, 2250, 1465, 1390, 1255, 1100, 1030, 8@, —

of ether. The ether solution was washed with water, GuSO . - _ ) i}

solution, water and brine, dried (p80,) and concentrated T)MlR Og/ ?dpgq_% g ?é%_'(g; Zgé),(éj)msgm, H-3), 3.47 (m, 2H

) , 1. = 6.8, 3H-5), -2 (s, (B,),Si), 0.86 (s, (El3):C).

in vacuoto afford 5.95 g (20.6 mmol, 90%) (Bgas a  _13c NMR: dppm = 18.8 (C-1), 20.8 (C-2), 33.2 (C-3), 65.9

colourless oilR; = 0.42 (cyclohexane/EtOAc, 2:1p]g° = + (C-4), 13 0 (C-5), -5 6 aH,) ’Si) '25 7 (QH ) ) 18’ 1 '

3.5° (¢ =1.04, CHG). — IR:vicnT1 = 3015, 2975,1645, 1610, LAy APED s o 3TN tn

1500, 1472, 1365, 1180, 1130, 1045, 985, 955, GRONMR: (o C), — MSim/z(%) = 212 (2) [M-1], 198 (11) [M~

Jppm = 3.97 (m, 2H-1), 2.03 (m, H-2), 3.35 (M, 2H-3), 0.87 %g],ége%og)é e (:;)’ i ‘(119)’ 115 (25), 98 (22), 89 (10),

(d, J = 6.9, 3H-4), 4.45 (s, CJDCH,), 3.25 (s, EB;0CH,), (62), 73 (26), 59 (9), 45 (4).

7.75(d,J=8.0, H-2', H-6'), 7.30 (d} = 8.0, H-3', H-5), 241  (R)-(+)-4,5-Dihydro-4-methyl-2(3H)-furanong-)-10

(s, 3H-7"). 13C NMR: d/ppm = 71.9 (C-1), 33.3 (C-2), 68.3 A: Cyclization of(+)-8

(C-3), 13.3 (C-4), 96.2 (C¥DCH,), 54.9 CH;0OCH,), 132.7 Y .

(C-1Y), 129.6 (C-2', C-6'), 127.6 (C-3', C-5'), 144.6 (C-4"), 21.31.90 g (13.3 mmol) of (+§ was added to a mixture of 15 ml

(C-7). — MS:m/z (%) = 288 (2) [M], 243 (8) [M'15], 227 of conc. HSQy/conc. AcOH/water (1:1:1). The mixture was

(16), 155 (98), 105 (7), 91(100), 45 (100). stirred and heated under reflux for 1.5 h. After pouring onto
ice the mixture was neutralized with 10% NaOH aq, extracted

(S)-(+)- 2-Methyl-3-tert-butyldimethylsilyloxypropan-1-yl- three times with ether (25 ml) and then withCH (25 ml).

tosylate(+)-7 The combined organic phases were washed with 5% KHCO

_ ) solution and brine, dried (N&0O,) and concentrateid vacuo
Compound’ was synthesized as described for compound (+)q yield 1.24 g (12.4 mmol, 93%) of (4P as a colourless
6 starting from 4.70 g ( 23.0 mmol) of ($)in 25 ml of liquid.

ridine. After work up the reaction yielded 5.95 20.6 o
Enymol, 90%) of (+)7 aspa colourless o)i/Rf = 0.49 (C)?C|E)— B: Cyclization of(+)-9
hexane/EtOAc, 5:1).d]3°= + 2.6° (c = 0.99, CHG). — IR: Compound (+)10 was synthesized as described under A
vicnr! = 3041, 2965, 2949, 2865, 1605, 1475, 1366, 1261starting from 1.82 g (8.53 mmol) (8)-After work up the
1182, 1105,1051, 980, 945, 84314 NMR: &ppm = 3.93  reaction yielded 512 mg (5.12 mmol, 60%) of {f)as a
(m, 2H-1), 1.90 (m, H-2), 3.41 (m, 2H-3), 0.84 {d= 6.9,  colourless oil. R = 0.59 (cyclohexane/EtOAc, 1:1p]B°> =
3H-4), 7.75 (d]) = 8.0, H-2', H-6'), 7.29 (dl = 8.0, H-3', H-  + 23° (c = 4.00, MeOH)5] [a]5°= + 25.7° (c = 4.0, MeOH).
5, 2.40 (s, 3H-7), —0.06 (s, 43),Si), 0.78 (s, (Bly)C). — — IR: vienrt = 2996, 2990, 1779, 1365, 1170, 1020H-
13C NMR: &ppm = 72.1 (C-1), 35.6 (C-2), 63.7 (C-3), 13.1 NMR: dppm = 2.01 (m, H-3), 2.46 (m, H-3), 2.52 (M, H-4),
(C-4),133.1(C-1), 129.7 (C-2', C-6"), 127.8 (C-3', C-5'), 144.53.71 (m, H-5), 4.25 (m, H-5), 1.11 (d,= 5.9, 3H-6). —
(C-4"), 21.5 (C-7"), =5.7 @H,),Si), 25.7 (CHy)sC), 18.1  *C NMR: dppm = 177.0 (C-2), 35.7 (C-3), 30.0 (C-4), 74.4
((CHg)sC). — MS:m/z(%) = 301 (3) [M-57], 271 (4), 229 (C-5), 17.5 (C-6). — M3n/z(%) = 100 (21) [M], 56 (69), 42
(100), 203 (2), 149 (9), 131 (3), 115 (4), 91 (11). (100), 41 (87).

(R)-(+)- 3-Methyl-4-methoxymethyloxybutanenitr{te)-8 Ethyl (R)-(+)-4-Bromo-3-methylbutanoa(e)-11

1.34 g (27.3 mmol) NaCN was added to a solution of 5.00 ¢..06 g (10.6 mmol) (+}0 was added dropwise to a solution
(17.3 mmol) (+)6in 15 ml of DMSO. The mixture was stirred of 8v HBr in anhydrous ethanol (15 ml) at r.t. After the
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addition was complete, the mixture was stirred for 16 h at r.tether solution was washed successively with 5% NafHCO
The reaction mixture was poured onto ice, and, after additiomq. solution (25 ml), water (20 ml) and brine (20 ml), dried
of water (50 ml), extracted with ether (3 x 25 ml). The com-(Na,SQ,), and the solvent was evaporatadsacuoto yield
bined organic layers were washed successively with NgHC(03.10 g (11.0 mmol, 95%) of (43 as a colourless oiR; =
solution and brine, dried (N80,), and the solvent was 0.77 (cyclohexane/EtOAc, 2:1)a]3°> = —2.5° (c = 1.62,

evaporatedn vacuoat r.t. to afford 2.13 g (10.2 mmol, 96%)
of (+)-11as a colourless liqui€ = 0.55 (cyclohexane/EtOAc,
8:1). [0]3° = +2.8° (c = 4.34, CHQ) [3] (-)-11[a]3¢ = —2.3°
(c = 4.0, CHQ)). — IR: vicnm® = 2960, 2925, 2875, 1715,
1450, 1370, 1290, 1135, 102014 NMR: dppm = 2.16—
2.51 (m, 2H-2), 2.28 (m, H-3), 3.39 (m, 2H-4), 1.03J&;
6.6, 3H-5), 4.09 (gJ = 7.1, (O®,CHy), 1.21 (t,J = 7.1,
OCH,CHs). — 13C NMR: dppm = 171.9 (C-1), 39.2 (C-2),
32.0 (C-3), 40.0 (C-4), 18.6 (C-5), 60.3@H,CH,), 14.0
(OCH,CHg). — MS:m/z (%) = 165/163 (16/15), 137/135 (6/
5), 129 (8), 88 (100), 60 (30), 55 (46), 41 (35).

R-(-)-4-Bromo-3-methyl-1-butan¢t)-12

CHCl,). — IR: vicntl = 2957, 2931, 2858, 1472, 1388, 1256,
1100, 837. XH NMR: &ppm = 3.63 (m, 2H-1), 1.43 (m, H-
2), 1.64 (m, H-2), 1.98 (m, H-3), 3.38 (M, 2H-4), 1.01)(d,
6.7, 3H-5), —0.03 (s, (€5),Si), 0.87 (s, (Els)3C). —13C NMR:
&ppm = 60.7 (C-1), 37.6 (C-2), 31.9 (C-3), 41.6 (C-4), 18.7
(C-5), =5.4 (CH3),Si), 25.9 (CH)sC), 18.2 ((CH)sC). —
MS: m/z(%) = 225/223(9/10), 169/167 (69/70), 139/137 (53/
55), 73 (32), 69 (100), 59 (16), 41 (62).

This work was supported by the Deutsche Forschungs-
gemeinschaft (Grant Se 595/5-1 and 5-2). We thank the DFG.
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bined organic layers were washed successively with 5%
aqueous NaHC®solution (20 ml) and brine (20 ml), dried
(Na,S(Oy), and the solvent was evaporated/acuoat r.t. to [6]
give 1.87 g (11.3 mmol, 96%) of (4R as a pale yellow liquid. 7
R: = 0.42 (cyclohexane/EtOAc, 1:1p]B° = —2.5° (c = 2.75, [7]
CHCl;). — IR: vicnr® = 3400, 2960, 2940, 2855, 1465, 1380, 8]
1275, 1235, 1093, 725.8H NMR: dppm = 3.70 (m, 2H-1),

1.45 (m, H-2), 1.69 (m, H-2), 1.99 (m, H-3), 3.36(5.1, [9]
1.1, 2H-4), 1.01 (dJ = 6.7, 3H-5), 2.44 (br.s, OH). — [10]
13C NMR: &ppm = 58.9 (C-1), 37.1 (C-2), 31.6 (C-3), 41.2

(C-4), 18.5 (C-5). — MSm/z (%) = 150/148 (9/8), 122/120 [11]
(30/31), 69 (91), 56 (52), 41 (100). 12

R-(-)-4-Bromo-3-methyl-1-O-terbutyldimethylsilylbutan-
1-ol (-)-13

To a solution of (-)}t2 (1.95 g, 11.6 mmol) and triethylamine

A. Pemp, Dissertation, University of Bayreuth 1996

1 A. Pemp, K. Seifert, Tetrahedron Le1t997, 38, 2081

M. Schmid, R. Barner, Helv. Chim. ActE®79 62, 464

H. G. W. Leuenberger, W. Boguth, R. Barner, M. Schmid, R.
Zell, Helv. Chim. Actal979 62, 455

S. Suzuki, F. Mori, T. Takigawa, K. Ibata, Y. Ninagawa, T.
Nishida, M. Mizuno, Y. Tanaka, Tetrahedron L&883 24,
5103

G. Chandra, J. Clark, J. McLean, P. L. Pauson, J. Watson, J.
Chem. Soc1964 3648

J. G. Urones, |. S. Marcos, P. B. Barcala, N. M. Garrido,
Phytochemistryl988 27, 501

A. G. Gonzalez, J. B. Barrera, J. G. Diaz, E. M. R. Perez, A.
C. Yanes, P. Rauter, J. Pozo, Phytochemis®§0Q 29, 321

G. Helmchen, G. Nill, Angew. Chemi979 91, 66

T. Mukaiyama, K. Fujimoto, T. Hirose, T. Takeda, Chem.
Lett. 198Q 635

T. Mukaiyama, K. Fujimoto, T. Takeda, Chem. L&t979
1207

K. Mori, Tetrahedroril983 39, 3107

Address for correspondence:
Prof. Dr. K. Seifert

(3.54 g, 34.5 mmol) in C)£l, (50 ml) was added dropwise ynjversitat Bayreuth

TBDMS-triflate (5.85 g, 23 mmol) at 0 °C. After the addition |ehrstuhl Organische Chemie 1/2

was complete, the mixture was stirred for 1 h at 0 °C and wab-95440 Bayreuth

then allowed to stand at —20 °C for 12 h. The solvent wa&ax: Internat. code (0)921 55 5358
evaporated, and ether (100 ml) was added to the residue. TheMail: karlheinz.seifert@uni-bayreuth.de

68

J. Prakt. Cheml999 341, No. 1



