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SYNTHESIS OF MOENOCINOL !
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Abstract - 3-Benzyloxy-3,3-dimethylpropanal (2) is converted in
eight convenient stevs into Cqg-aldehyde intermediate 1Q0. Main
steps in the synthesis of the missing C7-unit 18 were y-alkoxy-
ethylation of methyl acetoacetate and cis- -selective methylation
of the phosphate derivative 13. Intermediates 19 and 18 are con-
verted to moenocinol (]) via a known procedure.

Glycosylphosphates and glycophospholipids occur as important compounds in the in-
termediary metabolism and as integral constituents of membranes. Not surprisingly,
microorganisms developed modified derivatives with antibiotic properties. 2 Moeno-
mycin A, the main constituent of Flavomycin® is such a glycophospholipidic antibi-
otic; 2.3 it inhibits effectively the peptidoglycan biosynthesis of bacterial cell
walls. 3.4
Moenomycin A is composed of a complex pentasaccharide unit, a phosphorylated

glycerate moiety, and a lipidic alcohol called moenocinol of structure 1. Moenoci~

nol (1) has been synthesized recently by several groups. -9 Our interest in gly-
cophospholipids 10 has prompted us to develop an efficient synthesis of alcohol ]

for further studies. The retrosynthetic analysis is delineated in Scheme 1; it re-

fers partly to the straightforward synthesis of Coates and Johnson. 8
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As described for other syntheses of moenocinol (]) geranyl bromide is used as
part & (X = Br). It is connected with moiety B as outlined in Scheme 2. 3-Benzyl-
oxy-2,2-dimethylpropionaldehyde (2), readily available from 2,2-dimethyl-1,3-pro-
panediol, is transformed via a Wittig reaction into cis-hexenocate 3. Subsequent

treatment with diazomethane afforded the methyl ester 4. Hydrogenation with palla-

dium on carbon led to concomitant removal of the benzyl protecting group and of
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the CC-double bond. The 6-hydroxy-5,5-dimethyl-hexanoate 5 obtained gave upon phe-
nylselenylation the derivative § which was alkylated with geranyl bromide in a-po-

sition to the carboxylate group providing compound 7. Subsequent diisobutyl alumi-

numhydride (DIBAH) reduction afforded the diol 8 in almost quantitative yield. The

exo-methylene group was then introduced cleanly by reductive elimination according

to a method of Krief 12 which consists of a trifluoroacetic anhydride/triethylamine

Scheme 2

Br 0 0
07X ToBn 2 o J + AN

OMe
Ph,P®
J 3 g\ COOH, DMSO, NaH 2 LDA
0 0 o
Tro\/\/u\)j\
ROWOBn OMe
12
3: R=H -
s |°”2N2 CIPO(OEt )2, NEty
=4 : R=Me
l Pd/C, Hy X

TrO
/0 N
RLX\OH 07> 0Me

]
5 : 13:X= op(oenz—-j
= 2 LDA, PhSeCl = MeCulii
6 : R= PhsSe 'L_fiX=Mel |
/HMPA
LDA, THF /HM . lDIBAH
W

R
PhSe Me

= z OH T'O\/\/g‘\

OR

7 R = COOMe 15 R=H
= DIBAH = NaH BnBr
I
8 R = CH2O0H g R= Bn
(CF3CO)20, NEty; BF3'OEt2,Me0H
NaOMe,; MeOH
Me
< ~ x X\/\/S\
X = OH 0Bn
2— P X= H’OH pce g AT ] TsCl,sPyr
10 : X= 0 &—m—4 ‘LB:X:Br’__LlBr

4 Steps 8

1=



Synthesis of moenocinol 5943

treatment of phenylselenylated diol 8. This reaction was associated with trifluo-
roacetylation of the primary hydroxy group; therefore subsequent sodium methoxide/
methanol treatment was required to afford the primary alcohol 9. This compound and
the aldehyde 10 obtained after oxidation with pyridinium chlorochromate (PCC) in
dichloromethane (overall yield from 2728 %) are in all physical data identical to
material received by Coates and Johnson 8 in thirteen steps (overall yield 5 %).
Nerol was selected as a starting material for short syntheses of moiety C (Sche-

5-9

me 1). However, this approach lacks high chemoselectivity in the required cle-

avage of the AG-CC-double bond of nerol. Therefore we developed a different access
to moiety € which is outlined in Scheme 2. The dianion of methyl acetoacetate is
alkylated in y-position with B-trityloxyethyl bromide 11 affording hexanocate deri-
vative 12. Stereocontrolled phosphorylation applying a method of Weiler and cowor-
kers 13 gave exclusively the (E)-2-hexenoate 13. Subsequent phosphate/methyl ex-
change with dimethylcuprate in ether was diastereoselective (cis:trans = 5:1) and
afforded the required (Z)-2-hexenoate 14 with a c7 carbon skeleton. Reduction of
the ester group with DIBAH in toluene afforded (Z)-2-hexencl 15. Benzyl protection
of the newly formed hydroxy group led to compound 16 which was smoothly detrityl-
ated by the method of Weidmann et al. 14 using borontrifluoride ether 1in presence
of methanol. The hydroxy compound 17 obtained was converted by the procedure of
Coates and Johnson 8 into bromide 18 which can be transformed with AB moiety 10 in

four convenient steps into moenocinol ].

EXPERIMENTAL

General Procedures:

1H n.m.r., spectra were recorded in the solvents noted (Me4Si, 0.00 ppm) with a
Bruker CP 80 CW and a Bruker WM 250 Cryospec. - I.r. spectra were recorded with a
Perkin Elmer Model 621. - Rp
with the solvent systems noted. Column chromatography was performed under normal

values refer to t.l.c. performed on silica gel (Merck)

pressure with silica gel (Merck, 70-325 mesh) and under medium pressure with sili-
ca gel (Merck, "LiChroprep” Si 60, 40-60 um) with the solvent systems noted.

3-Benzyloxy-2,2-dimethyl-propanal (2)

To a solution of commercially available 2,2-dimethylpropanediol 7 (104 g, 1 mol)
in dry N,N-dimethyl formamide (500 ml) was added solid sodium hydride (25 g, 1 mol)
at -5°C within 20 min. After 30 min benzyl bromide (171 g, 1 mol) was added slowly
to this solution. The reaction mixture was kept at room temperature overnight; then
it was treated with methanol (200 ml) and subsequently with ice water (1 1l). The
organic material was extracted with dichloromethane (3 x 500 ml); the extract was
dried with sodium sulfate, and evaporated to yield an oil, which was dissolved in
ether (1 1l). The ether solution was washed with water (3 x 200 ml) and then the
product was chromatographed on silica gel (toluene/acetone, 2:1) to yield 155.5 g
(80 &) 1-benzyloxy-2,2~dimethyl-propan-3-ol (b.p. 149-150°C, 11 torr) which was
used for the synthesis of compound 2.

To a stirred suspension of pyridinium chlorochromate (9.7 g, 0.05 mol) in dry
dichloromethane (45 ml) was added 1-benzyloxy-2,2-dimethyl-propan-3-ol (5.8 g,

0.03 mol) in dichloromethane (40 ml) at room temperature. The reaction mixture was
diluted after 2 h with dry ether (100 ml), it was filtrated and the sirupy residue
washed with ether (3 x 30 ml). The ether phases were combined, dried over sodium
sulfate, evaporated and the residue distilled. Yield 5.19 g (90 %) of compound 2
as colourless oil, b.p. (11 torr) 130°C; - t.l.c. (petroleum ether/ethyl acetate,
4:1) Rp 0.73; - w n.m.r. (80 MHz, CDC13) § = 9.55 (s, 1H, CHO), 7.25 (m, 5H,
CgHg), 4.47 (s, 2H, CH,-Ph), 3.43 (s, 2H, CH,-0), 1.10 (s, 6H, 2 CH,).

Anal.Calcd. for C12H1602= c, 74.97; H, 8.39. Found: C, 75.04; H, 8.39.
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(2)-6-Benzyloxy~5,5-dimethyl-3-hexenoic acid (3)

Dry dimethylsulfoxide (200 ml) was added under nitrogen to sodium hydride (4.8
g, 0.2 mol). This mixture was heated to 80°C until hydrogen formation had ceased
(~3 h). Then it was cooled to 0°c and 3-triphenylphosphonio-propionic acid brom-

ide (41.5 g, 0.1 mol), obtained from triphenylphosphine and 3-bromo-propionic acid)
dissolved in dimethyl sulfoxide (200 ml) was added. Subsequently to the red soluti-
on obtained, compound 2 (19.2 g, 0.1 mol) was introduced at room temperature; after
10 min the reaction mixture was warmed for 6 h to 60°C and then it was quenched
with hydrochloric acid (10 &%, 1 1) at o°c, extracted with ether (3 x 200 ml), the
ether extracts washed with water (3 x 100 ml) and then evaporated. The oily residue
was chromatographed on silica gel (petroleum ether/ethyl acetate, 4:1). Yield

17.88 g (72 %), colourless oil which was directly used for the synthesis of com-
pound 4; - t.l.c. (petroleum ether/ethyl acetate, 4:1) Rp 0.33; - 4 n.m.r. (80
MHz, CDC13) § = 10.5 (sb, 1H, COOH), 7.33 (mc, SH, CGHS)’ 5.51 (mc, 2H, CH = CH),
4.51 (s, 2H, ng-Ph), 3.50-3.25 (m, 4H, CH,-0, ng-COOH), 1.15 (s, 6, 2 CH3).

Methyl (Z)-6-benzyloxy-5,5-dimethyl-3-hexenocate (4)
To a solution of acid 3 (5 g, 20 mmol) in ether (20 ml) was added diazomethane
(0.1 M solution in ether) under nitrogen formation ceased. Then the solvent was

evaporated and the residue chromatographed on silica gel (n-pentane/ethyl acetate,
3:2)., Yield 4.98 (95 %), colourless oil; t.l.c. (n-pentane/ethyl acetate, 3:2)

Ry 0.75. - "W n.m.r. (80 MHz, CDCl;) 6 = 7.35 (mc, SH, CgHg), 5.55 (mc, 2H, CH=CH,
J = 2 Hz), 4.53 (s, 2H, ng-Ph), 3.68 (s, 3H, OCH3), 3.33-3.20 (m, 4H, CH,-0, CO-
CH,), 1.15 (8, 6H, 2 CH3).

Anal.Calcd. for C : C, 73.25; H, 8.45. Found: C, 73.49; H, 8.45.

1692303
Methyl 6-hydroxy-5,5-dimethyl-hexanocate (3)

A solution of compound 4 (5 g, 19 mmol) in ethyl acetate (100 ml) was hydrogen-
ated with palladium on carbon (10 %) for 45 min. T.l.c. indicated that all starting
material was converted into a new product. The catalyst was filtered off and the
filtrate evaporated. The residue was chromatographed on silica gel (n~pentane/ethyl
acetate, 3:2). Yield 3.15 g (95 %), colourless oil; - t.l.c. (n-pentane/ethyl ace-
tate, 3:2) Ry 0.37; - 'H n.m.r. (80 Mz, CDCl;) § = 3.70 (s, 3H, OCH;), 3.33 (s,
2H, ng—OH), 2.40-2.10 (m, 3H, CO-C§2, OH), 1.75-1.10 (m, 4H, CH2-CH2), 0.88 (s,
6H, 2 CH3).

Anal.Calcd. for C

1581803: C, 62.04; H, 10.41. Found: C, 61.83; H, 10.47.

Methyl 6-hydroxy-5,5-dimethyl-2-ohenylseleno-hexanoate (§6)

To a solution of lithium diisopropylamide (35.33 mmol, prevared from diisopro-
pylamine and 1.4 M tert.-butyllithium in n-pentane) in dry tetrahydrofuran (80 ml)
was added at -80°C a solution of ester S (2.8 g, 9.52 mmol) in dry tetrahydrofuran
(10 ml). After 2 hexamethylphosphoric triamide (5 ml) was added and 10 min later
phenyl selenylchloride (4 g, 20.9 mmol) in tetrahydrofuran (5 ml). The reaction
mixture was poured after 2 h on hydrochloric acid (10 %, 200 ml), ether (200 ml)
was added, and this mixture washed with water (3 x 100 ml). The solvent was evapo-
rated and the residue chromatographed on silica gel (n-pentane/ethyl acetate, 3:2).
Yield 3.7 g (70 %), colourless oil; - t.l.c. (n-pentane/ethyl acetate, 3:2) RF
0.60; - 1H n.m.r. (80 MHz, CDC13) § = 7.7-7.25 (m, SH, CGHS); 3.74 (s, 3H, OCH3),
3.70 (mc, 1H, CH-Se), 3.30 (s, 2H, ng-OH), 1.90-1.10 (m, 5H, CHz-CHZ, OH), 0.9
(s, 6H, 2CHj;).

Anal.Calcd. for c15H2203Se: C, 54.71; H, 6.73. Found:, C, 54,95; H, 6.86.

(7E) ~1-Hydroxy-5-methyloxycarbonyl-2,2,8, 12-tetramethyl-5-phenylseleno-7,11,-tri-
decadiene (7)
To a solution of lithium diisopropylamide (13.34 mmol, prepared from equivalent
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amounts of diisopropylamine and 1.4 M tert.-butyllithium in n-pentane) in dry te-
trahydrofuran (80 ml) was added at -78°C comoound § (2.09 g, 6.35 mmol) dissolved in
dry tetrahydrofuran (5 ml). After 3 h hexamethylphosphoric triamide (7 ml) was
added and then geranyl bromide (2.6 g, 12 mmol) dissolved in dry tetrahydrofuran

{5 ml). The reaction mixture was noured after 12 h on hydrochloric acid (1 %, 200
ml), the organic material extracted with ether (3 x 100 ml), the ether extract
washed with water, dried over sodium sulfate, and then evaporated. The residue was
chromatographed on silica gel (n-pentane/ethyl acetate, 7:3). Yield 2.47 g (85 %),
colourless oil, which was directly used for the synthesis of compound 8. - T.l.c.
{n-pentane/ethyl acetate, 7:3) Rp C.62; - 1H n.m.xr. (250 MHZ, CDC13) 6§ = 7.57-7.25
(m, 5H, CGHS)’ 5.23 (t, 1H, C = CH), 5.11 (t, 1H, C = CH), 3.61 (s, 3H, OCH3), 3.32
(d, 14, CH-OH), 3.23 (d, 1H, CH-OH), 2.51 (mc, 2H, CH-CH,-C-Se), 2,06 (mc, 4H,
=CH—C§2-CH2-CH), 1.69 (s, 3H, CH3), 1.61 (2s, 6H, 2 CHB), 1.6-1.1 {(m, 4H, -CH2—CHZ):
0.83 (s, 3H, CH3). 0.81 (s, 3H, CH3).

(7E) -1-Hydroxy-5~hydroxymethyl-2,2,8,12~tetramethyl~5-phenylselenc~7,11~tridecadi-

ene (8)

To a solution of compound 7 (2.28 g, 5.2 mmol) in dry toluene (20 ml) was added
at -3% diisobutyl aluminum hydride (10.4 ml of a 1.5 M solution in toluene). The
reaction mixture was stirred for 40 min at 0°C. The reaction was quenched with
ethanol (0.5 ml) and then with saturated sodium carbonate solution (0.3 ml). After
20 min sodium sulfate (3 g) was added at 0°C to remove excess water. The mixture
was filtered, the solid material washed with ether and the ether phase evaporated.
The residue was chromatographed on silica gel (n-pentane/ethyl acetate, 3:2). Yield
2.11 g {96 &), colourless oil; - t.l.c. {(n-pentane/ethyl acetate, 3:2) Rp 0.57; -
1H n.m.r, (250 MHz, CDCl3) § = 7.61-7.26 {m, 5H, CGHS)' 5.32 (44, 1H, C = CH-CH,~C-
Se}, 5.10 (44, 1H, C=C§-CK2-CH2), 3.32 (m, 4H, 2 C§2~OH), 2.53 {(mc¢, 1H, =CH-CH-C~
Se), 2.30 (dd, 1H, =CH~CH-C-Se) 2.10 {m, SH, =CH-C§2~CH2-CO=, OH), 1.70-1.30 (m,

14 H, 3 CHy, CH,-CH,, OH), 0.86 (s, 3H, CH3), 0.85 (s, 3H, CH3).

Anal.Calcd. for C24H38025e: c, 59.15; H, 7.09. Found: C, 59.39; H, 7.19.

Reduction of compound ] with lithium aluminum hydride in tetrahydrofuran afford-
ed compound § in 65 % yield. !

(7E)-1-Hydroxy-2,2,8, 12-tetramethyl-5-methylen-7,11-tridecadiene (9)

To a solution of compound 8 (90 mg, 0.2 mmol) in dry dichloromethane (3 ml) was
added triethylamine (8 ml of a 0.2 M solution in dichloromethane) and subseguently
trifluorcacetic anhydride (16 ml of a 0.2 M solution in dichloromethane). The reac-
tion mixture was kept for 15 min at room temperature, then it was quenched with sa-
turated sodium hydrogencarbonate solution (10 ml), the organic material extracted
with dichloromethane, the extract dried over magnesium sulfate, and the solvent eva-
porated. Yield 54 mg (84 %); - t.l.c. (petroleum ether/acetone, 9:1) RF = 0.78.

Dissolution of this material in methanol (3 ml) and addition of sodium methoxide
{5 ml of a 0.1 ™ solution in methanol) led to complete removal of the trifluocroace-
tyl group within 15 min. The mixture was treated with acidic ion exchange resin to
remove sodium ions. The solvent was evaporated and the residue chromatographed on
silica gel (n-pentane/ethyl acetate, 3:2)., Yield 42 mg (qu) colourless oil; - t.l.c.
{n-pentane/ethyl acetate, 3:2) RF 0.72. - 1H n.m.r, (250 MHzZ, CDCl3) § = 5.18 (t,
1H, € = CH), 5.10 (t, 1B, C=CH), 4.72 (8, 2H, =CHz), 3.34 (s, 2H, CQZ-OH), 2.72 (4,
28, =CH-CH,-C=), 2.10~1.90 (m, 5H, CH,~CH,, OH), 1.68 (s, 3H, CH3), 1.60 (s, 6H,
2CH3), 1.40-1.20 (m, 4H, CH,—CH,), ©.89 (8, 6H, 2 CHB).

The 1H n.m.r. data are in agreement with published data for this compound. 8

(7E}~2,2,8,12-Tetramethyl~5-methvlen-7,11-tridecadienal (10}
To a solution of compound 3 (50 mg, 0.2 rmol} in dichloromethane (5 ml) was ad-
ded pyridinium chlorochromate (65 ma, 0.3 mmol} at room temperature., After 24 h
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dry ether (10 ml) was added, the solid material was filtered off, thoroughly washed
with dry ether, and the filtrate evaporated. The residue was purified as described
in 1lit. 8. Yield 45 mg (91 &) of the aldehyde 1Q, colourless oil. - The 1H n.m.r.

and i.r. data were in agreement with the published data. 8

1-Bromo-2~triphenylmethyloxy~ethane (11)

To a solution of triphenylmethyl chloride (139 g, 0.5 mol) in dry pyridine (400
ml) was added at 0°C 1,2-dihydroxy-ethane (31 g, 0.5 mol). After 30 min the react-
ion mixture was stirred for 2.5 h at room temperature. The reaction was gquenched

by addition of ice water (1 1). The orcanic material was extracted with ether (3 x
300 ml), the ether phase was thoroughly washed with water (4 x 100 ml), dried over
sodium sulfate, and then the solvent evaporated. The residue was flash chromato-
graphed on silica gel (toluene/acetone, 9%9:1). Yield 129.4 o (85 %) of 2~triphenyl-
methyloxyethanol, amorphous material; - t.l.c. (toluene/acetone, 9:1) Rp 0.37.

This compound (8.5 g, 28 mmol) was dissolved in dry pyridine (100 ml) and to the
solution p-toluene-sulfonylchloride (5.33 g, 28 mmol) added at 0°C. After 10 min
the reaction mixture was kept for 3.5 h at room temperature. The reaction was quen-
ched by addition of water (300 ml). The orcanic material was extracted with ether
{3 x 100 ml), the ether phase was thoroughly washed with water (4 x 50 ml), dried
over sodium sulfate, and then the solvent evaporated. The residue was filtered
through silica gel (dichloromethane). Yield 12 g (94 %) of 1-tosyloxy-2-triphenyl-
methyloxy-ethane, colourless crystals; m.p. 137°C; - t.l.c. (dichloromethane) RF
0.77.

To the solution of this compound (4.58 ¢, 10 mmol) in dry acetone (50 ml) was
added lithium bromide (4.34 g, 50 mmol). The reaction mixture was heated under re-
flux for 3 h. Then the solvent was evavorated and the residue treated with a di-
chloromethane/water mixture. The dichloromethane phase was dried over magnesium
sulfate and the solvent evaporated. The residue was chromatoaraphed on silica gel
(n-pentane/dichloromethane, 3:2). Yield 3.6 o (98 %), colourless crystals, m.p.
1219C; - t.l.c. {petroleum ether/ethyl acetate, 4:1) RP 0.73; - 1H n.m.r. (80 MHz,
CDC13} § = 7.41-7.20 {(m, 15 H, 3 CGHS}’ 3.36-3.29 (mc, 4H, CH2-CHZ)‘

Anal.Calcd. for 021H198r0: c, 68.67; H, 5.21, Found: C, 68.56; H, 5.,28.

Methyl 3-oxo-6-trivhenylmethyloxy-hexanocate (12}

To a solution of lithium diisonropylamide (7.08 mmol, prepared from equivalent
amounts of diisopropylamine and 1.6 M tert.-butyllithium in n-pentane) in dry te-
trahydrofuran (50 ml) was added a solution of methyl acetoacetate (0.382 ml, 3.54
mmol) in dry tetrahydrofuran (2 ml) at -78°C. The temperature was raised to o
within 1 h and then hexamethylphosphoric triamide (2 ml) and subseguently a soclu-
tion of compound 1] (1.3 g, 3.54 mmol) in dry tetrahydrofuran (5 ml) was added.
The reaction mixture was kept for 1 h at 0°C and then for 3 h at room temperature.
It was guenched with hydrochloric acid (10 &, 100 rl), the organic material was
extracted with dichloromethane (3 x 100 ml), the extract was washed with water
(3 x 50 ml), dried over sodium sulfate, and the solvent evaporated. The residue

was chromatographed on silica gel (petroleum ether/ethyl acetate, 4:1). Yield
1.14 g (80 %), colourless crystals, n.p. 60°%; - t.l.c. {petroleum ether/ethyl ace-
tate, 4:1) Rp 0.31; - '8 n.m.r. (250 MHz, CDC13) 8 = 7.44-7.20 (m, 15H, 3 CcHg),
3.71 (s, 3H, OCH3), 3.43 (s, 2H, CO—CHZ), 3.09 (t, 2H, CHy,-O, J = 6.4 Hz), 2.64 (t,
2H, CO—-CHZ, J=7.3 Hz), 1.%0 (m, 2H, CHz-C§2~CH2).
Anal.Calcd. for CZGHZGOA: Cc, 77.59; H, 6.51. Found: C, 77.38; H, 6.58.
Diethyl 3~[methyl (2E)-6-triphenylmethyloxy-2~hexencatel]yl phosphate (13)

To a solution of triethylamine (3 ml), 22 mmol) in hexamethylphosphoric triamide
(10 ml) was added diethyl phosphoric chloride (3 ml, 15 mmol) at 0°%c. To this mix-
ture was added after 10 min a solution of compound 12 (403 mg, 1 mmol) in tetrahy-
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drofuran (1 ml). The reaction mixture was stirred for 1 h and then quenched with
saturated ammonium chloride solution (20 ml). The organic material was extracted
with dichloromethane (3 x 50 ml), the extract was washed with water (3 x 20 ml),
dired over magnesium sulfate, and the solvent evaporated. The residue was chroma-
tographed on silica gel (toluene/ethyl acetate, 4:1). Yield 440 mc (82 %), colour-
less o0il; this material was immediately used for the synthesis of compound 14. -
T.l.c. (toluene/ethyl acetate, 4:1) Rp 0.44; - 1H n.m.r. (250 MHz, CDC13) § =
7.40-7.12 (m, 15 H, 3 C6H5), 5.85 (d, 1H, C = CH, J< 1 Hz), 4.16 (mc, 4H, P(OCH,
-)2), 3.66 (s, 3H, OCH3), 3.12 (€, 2H, 0-CHy, J = 6.4 Hz), 2.92 (t, 2H, =C-CH,,

J = 4.5 Hz), 1.90 (m, 2H, CH,~CH,), 1.34 (mc, 6H, P(OCHZ-C§3)2).

Methyl (22)-3-methyl-6-triohenylmethyloxy-2-hexenoate (14)

To a suspension of copper(I) iodide (120 mg, 1.12 mmol) in dry and oxygen free
ether (10 ml) was added at 0% methyllithium (2 ml of a 1.5 M solution). The mix-
ture was cooled to -78°C and a solution of compound 13 (300 mg, 0.56 mmol) in dry
ether (10 ml) added. The reaction mixture was kept for 2 h at -78°C and then for 2
h at —45°C. It was quenched with saturated ammonium chloride solution (10 ml), the

organic material was extracted with ether (3 x 50 ml), the extract was washed with
water (3 x 20 ml), dried over magnesium sulfate, and the solvent evaporated. The
residue was chromatographed on silica gel (petroleum ether/ethyl acetate, 4:1).
Yield 160 mg (71 %) of compound 14, colourless oil (and 32 mg (14 %) of the corres-
ponding (E)-isomer). - T.l.c. (petroleum ether/ethyl acetate, 4:1) RF 0.57; - 1H
n.m.r. (250 MHz, CDC13) § = 7.45-7.20 (m, 15H, 3 C6H5), 5.64 (s, 1H, C = CH), 3.64
(s, 3H, OCH,y), 3.11 (t, 2H, O~CH,, J = 6.4 Hz), 2.69 (t, 2H, =C-CH,, J = 8 Hz),
1.87 (4, 3H, =C—CH3, J =1 Hz), 1.81 (mc, 2H, CHZ-C§2_CH2)'

Anal.Calcd. for C27H2803: c, 80.79; H, 7.05. Found: C, 80.89; H, 7.03.

(E)-Isomer: 'H n.m.r. (250 MHz, CDCl) & = 7.45-7.20 (m, 15H, 3 C¢Hg), 5.64 (4,
1H, C=CH, J = 1 Hz), 3.867 (s, 3H, OCH3), 3.07 (t, 2H, O—CHz, J = 6.1 Hz), 2.24 (t,

2H, =C—CH2, J =7 Hz), 2.13 (4, 3H, =C-CH3, J =1 Hz), 1.79 (m, 2H, CHZ-ng—CHZ).

(22) -1-Hydroxy-3-methyl-6-triphenylmethyloxy-2-hexene (15)

To a solution of compound 14 (140 mc, 0.35 mmol) in dry toluene (4 ml) was ad-
ded under nitrogen a solution of diisobutyl aluminumhydride (0.66 ml of a 1.5 M
solution in toluene) at 0°C. The reaction was quenched after 30 min with ethanol
(0.5 ml) and saturated sodium sulfate (1 ml). Ether (5 ml) was added after 10 min
and then magnesium sulfate (3 ¢). The mixture was stirred for 2 h at room tempera-
ture, the solid material was filtered off and the solvent evaporated from the fil-
trate. The residue was chromatogranhed on silica gel (petroleum ether/ethyl aceta-
te, 3:1). Yield 117 mg (90 %), colourless oil; - t.l.c. (n-pentane/ethyl acetate,
3:2) Rp 0.57; - 1H n.m.r. (250 MHz, CDC13) § = 7.38-7.12 (m, 15H, 3 C6H5), 5.28
(at, 1H, C=CH-CH,-0, J = 1,2, 7.0 Hz), 4.00 (4, 2H, =C-CH,~0, J = 7.0 Hz), 2.97
(t, 2H, O-CEZ-CHZ—CHZ, J = 6.4 Hz), 2.04 (t, 2H, CH,-C=C, J = 7.0 Hz), 1.65 (m, 2H,
CHz'Cﬂz'CHz)' 1.57 (s, 3H, CH3), 1.15 (sb, 1H, OH).

Anal.Calcd. for C26H2802: C, 83.83; H, 7.58. Found: C, 83.71; H, 7.53.

(2Z)-1-Benzyloxy-3-methyl-6-trivhenvimethyloxy-2-hexene (16}

2

To a solution of compound 15 (100 mg, 0.268 mmol) in dry dimethylformamide (10
ml) was added sodium hydride (24 mc, 1 mmol). This mixture was heated to 60°C for
30 min. Then benzyl bromide (0.1 ml) was added and the reaction kept at 60°C for
3 h. Then the same procedure was repeated with sodium hydride and benzyl bromide
addition. The reaction was stonped with methanol (0.5 ml), this mixture dissolved
in dichloromethane (100 ml) and washed with water (4 x 20 ml). The solvent was
evaporated and the residue chromatographed on silica gel (petroleum ether/ethyl
acetate, 4:1). Yield 118 mg (95 %), colourless oil; - t.l.c. (petroleum ether/
ethyl acetate, 4:1) Ry 0.70; - 'H n.m.r. (250 MHz, CDCly) 6 = 7.50-7.15 (m, 20 H,
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4 C6H5), 5.36 (dt, 1H, C=C§-CH2-O, J = 7 Hz, 1.2 Hz}, 4.43 (s, 2H, 0C§2-Ph), 3.96
(4, 2H, =C-CH2-O, J = 7 Hz), 3.05 (t, 2H, O-CEZ-Cﬂz—CHZ, J = 6.5 Hz), 2.09 (m, 2H,
CH2-C=C), 1.80-1.60 (m, 2H, CH2'C§2_CH2)' 1.56 (s, 3H, CH3).

Anal.Calcd. for C33H3402: Cc, 85.67; H, 7.40. Found: C, 85.47; H, 7.35.

(2Z) -1-Benzyloxy-6-hydroxv-3~methvl-2-hexene (17)

To a solution of compound 16 (60 mc, 0.13 mrol) in dry tetrahydrofuran (1 ml)
and methancl (0.1 ml) was added a solution of boron trifluoride-ether (1.3 ml of a
0.1 M solution in dichloromethane) at roorm temmerature. The reaction was quenched
after 2 h by addition of water (10 rl). The orcranic material was extracted with
dichloromethane (2 x 30 ml), the extract was washed with water (2 x 20 ml) and the
solvent evaporated. The residue was chromatoaraphed on silica cel (petroleum ether/
ethyl acetate, 3:2). Yield 22 mg (75 %), colourless oil; - t.l.c. (petroleum ether/
ethyl acetate, 3:2) Ry 0.30; - 'H n.m.r. (250 MHz, CDCl;) 6 = 7.34 (m, SH, CeHg) +
5.44 (dt, 1H, =CH-CH,-0, J = 7.5, 1 Hz), 4.51 (s, 2H, Ong-Ph), 4.02 (4, 2H,
= C-CH2—O, J = 6.7 Hz), 3.65 (t, 2H, O—CHZ, J = 6.4 Hz), 2.12 (t, 2H, CHz—C=, J =
7.6 Hz), 1.71 (m, 2H, CH2-C§2—CH2), 1.66 (s, 3H, CH,), 1.54 (bs, 1H, OH).

The 1H n.m.r. data are in acreement with the published data for this compound.

(22) -1-Benzyloxy-6-bromo-3-methyl-2-hexene (18)

To a solution of compound 17 (22 mg, 0.1 mmol) in dry pyridine (1 ml) was added
p-toluenesulfonyl chloride (38 ma, 0.2 mmol) at 0°c. 2fter 10 min the reaction mix-
ture was kept for 4 h at room temperature. Workup followed essentially the procedu-

re described in 1lit. 8. Yield 37 rma (qu) of the corresnonding tosylate.

To a solution of this material in dry acetone ( 3 ml) was added lithium bromide
(44 mo, 0.5 mmol). The reaction mixture was heated under reflux for 3 h and then
worked up as described in 1lit. 8. vield 26 me (92 %). The 1H n.m.r. and IR data
were in agreement with the published data.
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