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Abstract: Preparation of 2,7-dioxabicyclo[4.4.0]decane and 2,8-dioxabicyclo[5.4.0Jundecane
derivatives in five steps from dihydropyran are reported. Transformation of 3-bromo-2-allyloxepane
into 2,7-dioxabicyclo-[5.4.0]-undecane is also described. © 1998 Elsevier Science Lid. All rights reserved.
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INTRODUCTION

An always increasing number of natural products! possessing polycyclic ether frameworks, such as
ciguatoxins, maitotoxin or brevetoxins, have inspired numerous research groups to study original ways to
synthesize them.2:3 These efforts have recently cuiminated in the synthesis of some of these natural products.*

Preparation of tetrahydropyran derivatives by 6-endo electrophilic cyclizations of hydroxy-cnol ethers
has been reported to lead to interesting synthetic applications.? Preparation of oxepane derivatives by similar
7-endo electrophilic cyclizations does not seem to be know. However, we recently reported that this kind of
cyclization could be carried out using bis(sym-collidine)iodine(I) hexafluorophosphate as an electrophilic
reagent (scheme 1).6 We decided to examine if the resulting 2,3-difunctionalized ethers could be transformed

nto bicyclic ethers with the same functionalities, thus allowing an iterative construction of polycyclic ethers

Scheme 1
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Preparation of 6,6 bicyclic ethers

Epoxidation of dihydropyran in methanol led to 2-hydroxy-1-methoxytetrahydropyran in good yield
(70%)7 which was readily alkylated at the 2 position using allyltrimethylsilane in the presence of boron-

trifluoride diethyletherate in acetonitrile (73% yield).8 2-Allyl-3-hydroxytetrahydropyran 2 was obtained as a
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Protection of the alcohol as the acetate or rers-butyldimethylsilylether before the reaction with
allyltrimethylsilane did not improve the selectivity. However, the two diastereoisomers could be easily
separated by liquid chromatography over silica gel and were fully characterized from their 1H and 13C-NMR
spectra. The subsequent reactions were conducted on each pure diastereoisomer, Ozonolysis of trans pyran 2a

led to the hydroxyaldehyde 3a characterized from its NMR and IR spectra. This compound reacted with

IE-TaYe A 1

yield (50%) (Scheme 3), as a mixture of the four diastereoisomers (14:21:26:39), whose relative

configurations could not be assigned.
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which after Wittig reaction and iodoetherification led to a mixture of three diastereoisomers (15:15:70) of the

1

bicyclic compound in good yield (82%), whose relative configurations could not be assigned ( (Scheme 3).



This strategy was applied to the preparation of the 6,7 bicyclo compounds. Hydrolysis of enol ether 4a
using perchloric acid led to the corresponding hemiacetal 6a which after Wittig reaction using
methoxymethyltriphenylphosphorane, was transformed into the enol ether 7a. The iodoetherification of this
latter carried out in methylene chloride in the presence of bis(sym-collidine)iodine(l) hexatluorophosphate
giving the desired bicyclic compound 8a in moderate yicld (38%) as a mixture of three diastereoisomers

(Scheme 3). These products were characterised from their NMR and mass spectra.
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Scheme 4
The preparation of the cis 6,7 bicyclic compound 8b was performed in an analogous manner starting
from the enol ether 4b. Hydrolysis, followed by the Wittig reaction and iodoetherification led to the cis
bicyclo ether 8b as a mixture of three diastereoisomers (Scheme 4). As in the 6,6 series, it appreared that the
iodoetherification of the cis compound was more efficient than the trans series.
Preparation of 7,6 bicyclic ether.
In view of the preparation of polycyclic ethers analogous to brevetoxin derivatives, we decided to test

the preparation of bicyclic compounds starting from oxepane 1. While the allylation of tetrahydropyran is well
known,8 to our knowledge nothing has been reported starting with oxepanes. Reaction of oxepane 1 with
allyltrimethylsilane in the presence of Lewis acids such as AlCl3, ZnCly, SnCl, BF3-Et0, or CF380,SiMej

led to degradation products and (or) oxepane ring cleavage products. After reaction with 4-nitroben -yl alcohol
in the the presence of p-toluenesulfonic acid and a radical scavenger, the resulting acetal 9 was C-2 alkylated
with allyltrimethylsilane in the presence of BF3-Et20. An inseparable mixture of 2-allyloxepane 10 and 2-
allyl-3-iodooxepane 11 was obtained (Scheme 5). In the absence of the radical inhibitor, 2-allyloxepane 10

was obtained as the sole product (57%).
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10 avOld radgicai naiogen removat, the more stable bromine derivative 13 was studied. This substrate
was prepared by a 7-endo cyclization of alcohol 12 using bis(sym-coliidine)bromine(I) hexafluorophosphate
(74% yield) (Scheme 6).

Scheme 6

As with the iodine derivative 1, the transacetalization in the presence of 4-nitrobenzyl alcohol led to the

desired acetal 14 which was alkylated using allyltrimethylsilane in the presence of BF3-Et>0 without bromine
removal (74%) Only one dlasteremsomer, 15, of unknown stereochemistry was isolated. Reaction of the
nnnnnnnnnnnn 1z - o

rifluoroacetate in a mixture of water-nitromethane at pH 7 led
to the correspondmg alcohol 16 as a 97:3 mixture (87.5% yield). The stereochemistry of the main isomer was
found to be trans by analysis of its IH-NMR spectra. Indeed, by irradiation of the CHj7 of the allyl group a
coupling constant of 7 Hz was found between the two hydrogens H, and Hyp (Scheme 7). This stereochemistry
was confirmed by calculation of the conformation of each diastereoisomers by molecular modelling (Pro
Chemist Model 5.3 and MAD programs).

The carbon-carbon double bond of this trans alcohol was cleaved with ozone and the resulting

vde 17 reacted with methoxymethyltriphenylphosphorane to provide the enal ether 18 (45%
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yield from 16). The bromoetherification in the presence of bis(sym-collidine)bromine(l) hexafluorophosphate
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In conclusion, these results have shown that it is possible to prepare by haloetherification, 6,6-, 6,7- and

7,6 bicyclic ethers with cis or trans stereochemistry present in natural products such as maitotoxin. Work is
now in progress to improve these transformations and to apply this reaction pathway to an iterative

preparation of polycyclic ethers.
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EXPERIMENTAL

Ter o3 13~ P
P

*H and *~C spectra were recorded in CDCI3 solution on Brucker AM 200, 250 and 50.3, 62.9 MHz,
respectively. Infrared spectra were recorded on a Perkin-Elmer 682. Mass spectra were determined on a

ANITTIAA ALY T3 1

NERMAG R10 - 10 spectrometer. Fiash chromatography was performed on SiO7 (SDS 35 - 70 microns).
Bis(sym-collidine)iodine(I) hexafluorophosphate and bis(sym-collidine)bromine(I) hexafluorophosphate are

TIMTY I TITTITY vy oy

abbreviated as HBI and HBB respectively. HBB was prepared as reported for HB1.6
3-lodo-2-methoxyoxepane 1. To 6-methoxyhex-5-en-1-ol (I mmol) in dichloromethane (20 mL) was added

Ve aTa)

HBI (1.2 equiv., 1.2 mmol, 620 mg) at rt. After half an hour, silica gel (3 g) was added and solvent was

ATt A

evaporated under vacuum. Purification of the proauu by column cnromdtogrdphy (emer hexane 5 95) gave
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excess ozone, Triphenylphosphine (15.75 mmol, 4.15 g, 1.5 equiv.)
was added and the mixture was allowed to warm to rt. The solution was concentrated under vacuum and the
duct purified by silica gel column chromatography (ether:hexane; 60:40) to give 8-hydroxy-2,7-
dioxabicyclo(4.3.0)nonane 3b (1.15 g, 76% yield) from cis-isomer 2b and 2-(2-oxoethyl)-3-
hydroxytetrahydropyran 3a (1.03 g, 68% yield) from trans-isomer 2a. (25*,3R*)-2-(2-oxoethyl)-3-
hy d oxytetrahydropyran 3a. 1H NMR 5 1.32 - 2.24 (m, 4H), 2.31 - 2.45 (s, 1H, OH), 2.55 (ddd, J = 16, 8,2
Hz, 1H), 2.90 (ddd, J = 16, 5, 2 Hz, 1H), 3.26 - 3.45 (m, 2H), 3.60 (ddd, ] = 7.5, 5.3, 3.3 Hz, 1H), 3.88 (m,
lH), 9.77 (t, J = 2 Hz, 1H). 13C NMR §25.3, 32.8, 46.7, 67.6, 69.8, 77.6, 201.9. Anal. Calcd for C7H[203:
C, 58.30 ; H, 8.39. Found: C, 58.40; H, 8.18. (1R*,6R*)-8-hydroxy-2,7-dioxabicyclo[4.3.0]nonane 3b. lH
NMR 6 1.32 - 1.54 (m, 1H), 1.63 - 1.82 (m, 2H), 1.85 - 2.12 (ddt, ] = 15, 4.2, 5 Hz, 2H), 2.09 - 2.23 (m, 1H),
2.30 (dd, J = 15, 5 Hz, 0.6H, OH « isomer), 2.95 (d, ] =3.4 Hz, 0.4H, OH B isomer), 3.27 - 3.44 (ddt, J =2, 12
Hz, 1H), 3.85 (m, 1H), 3.92 - 4.15 (m, 2H), 5.35 (dt, J = 3.4, 12.7 Hz, 0.4H, B isomer), 5.75(dt,J =34, 5 Hz,
0.6H, o isomer). 13C NMR § « isomer: 20.1, 25.6, 42.0, 66.8, 75.8, 76.7, 99.1. B isomer : 20.1, 25.6, 42.8,
66.4,74.2,77.0,98.4. MS EI (m/z, %): 41 (34), 42 (22), 43 (56), 44 (37), 45 (21), 55 (31), 56 (27), 57 (37), 71
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(100), 73 (30), 80 (20), 83 (23), 84 (18), 98 (20), 126 (21), 144 (2). IR (film) (cm1): 3420, 2960, 2860, 1450,
1240, 1130, 1100, 1060, 1020. Anal. Caled for C7H|203: C, 58.30 ; H, 8.39. Found: C, 58.47; H, 8.12.

3-Hydroxy-2-(3-methoxyprop-2-enyl)tetrahydropyran 4. To a mixture of methoxymethyltriphenyl-
phosphonium chioride (20.8 mmol, 7.15 g, 3 equiv.) and anhydrous THF (52 mL) under argon atmosphere at

el va]

-78°C, was added dropwise tertbutyliithium (20.8 mmol, 13.9 mL of a 1.5 M soln. in pentane, 3 equiv.). After
i0 min. of stirring, a solution of lactol 3a (or aidehyde 3b) (6.9 mmol) in THF (10 mL) was added. The
mixture was allowed to warm to rt and stirred for 15 h. The reaction was quenched by addition of water (10
mL) The soiven‘t was cvapordted under vacuum dnd the dqueous iayer extracted with methylene chloride The

PRSI N 2PN BRSNS U M W PN oY

was purified by flash chromatography on silica gel (ether:hexane; 80:20) to obtain a mixture of two isomers
(Z E 45:55, 725 mg, 73% yleld for 4a), (Z:E; 35:65, 937 mg, 79% yield for 4b). (ZS* 3R*)-3-Hydroxy-2-(3-

........... Aroran da 1LENMD S 123 P S H .
opyran 4a. *H NMR 6§ 1.32 - 2.13 (m, 4r1), 2.16 (t J = 6.8 Hz, 0.8H, UH),Z..D
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A1 (dt, J =12, 2Hz llD 227 240(m OZH)
.6, 4. 1 . | , 4.5 Hz, llh?l?(dde«-SQ 8.4,4.2 Hz, 1H), 3.28

41 (s, 0.3H, OMe cis-isomer), 3.50 (2.7H, OMe trans-isomer), 3.85 - 4.00 (m, 1.9H), 4.05 -
8 Hz, 1H), 4.63 (d, ] = 3.9 Hz, 0.1H). 13C NMR & 21.4/24.03, 24.95/25.46,
8 3 67 0/67.8, 68.2/75.6, 77.7/78.3, 99.1/105.6. 2 isomers, C8-C9 trans:cis; 35:635.
HNMR § 1.30- 1.84 (m, 3H 1.88 - 2.40 (m, 1H), 2.04 - 2.15 (m, 1.3H), 2.25 - 2.40 (m, 0.7H), 3.00 (ddd, J
= 9.9, 7.9, 5.9 Hz, 0.35H), 9 3.60 (m, 2.65H), 3.50 (s, 1.95H, OMe cis-isomer), 3.41 (s, 1.05H, OMe
trans )mer) 3.83 - 3.97 (m 1H), 4.04 - 4.15 (m, 0.35H), 4.34 (t, ] = 2.9 Hz, 0.65H), 4.63 (d, J = 3.9 Hz,
0=_3 4.85 (s, 0.65H). 13C NMR § 21.4/25.8, 25.5/26.2, 28.8/28.9, 33.8/37.0, 54.6/55.5, 67.9/68.1,

68.2 697 75.1/78.3, 99.1/101.5. Anal. Calcd for C9H|5031: C, 36.24; H, 5.07. Found: C, 36.23; H, 5.10.
(1R* ,6R*)-4-iodo-3-methoxy-2,7-dioxabicyclo[4.4.0]decane 5b, 2 isomers, C3-C4 trans:cis; 50:50. IH NMR

51.15- 1.43 (m, 1H), 1.55 - 1.78 (m, 1H), 1.86 - 2.09 (m, 2H), 2.14 - 2.31 (m, 1H), 2.49 - 2.65 (m, 1H), 3.15 -
322(m 0.5H), 3.29 - 3.48 (m, 1H), 3.36 (s, 1.5H), 3.50 (s; 1.5H), 3.53 - 3.68 (m, 1H), 3.75 - 3.82 (m, 0.5H),

3.88 - 4.10 (m, 1.5H), 4.11 - 4.28 (m, 0.5H), 4.40 (d, ] = 7.9 Hz, 0.5H), 5.05 (s, 0.5H). 13C NMR 616.7/20.1,
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20.5/25.0, 28.0/28.1, 32.7/42.7, 54.7/56.5, 62.5/67.8, 67.4/71.3, 70.2/74.0, 103.1/105.5. 1 isomer. H NMR &
1.30 (dq, J = 13 Hz, 1H), 1.62 (ddd, J = 14.4, 4.9, 3.9 Hz, 1H), 1.76 - 2.05 (m, 2H), 2.24 (dt, J = 13.6, 3.5 Hz,
1H), 2.50 (td, J = 3.2, 13.4 Hz, 1H), 3.30 (t, ] = 2.9 Hz, 1H), 3.40 (s, 3H), 3.40 (1d, J = 11.8, 1.9 Hz, 1H), 3.80
(s, 1H), 3.97 (m, 1H), 4.49 (ddd, J = 13.1,4.6, 3 Hz, 1H), 4.72 (d, ] = 3 Hz, 1H). 13C NMR 6§20.2, 22.4, 27.9,
36.9, 55.6, 62.4, 67.8, 74.4, 99.9. MS EI (m/z, %): 41 (42), 43 (29), 55 (75), 71 (100), 84 (31), L11 (27), 139
(15), 140 (16), 171 (42), 298 (3). IR (film) (cm-1): 2960, 2930, 2850, 1450, 1150, 1130, 1070, 1030. Anal.
Caled for C9H15031: C, 32.26; H, 5.07. Found: C, 3249 ; H, 5.11.

3-Hydroxy-2,7-dioxabicyclo[4.4.0]decane 6. To a solution of enol ether 4a (or 4b) (2.9 mmol) in THF (10
mL) was added at rt, 5 mL of a 70% aqueous perchloric acid solution. The mixture was stirred for 1 h. The
reaction was quenched by addition of a saturated sodium hydrogen carbonate solution. The aqueous layer was
extracted with methylene chloride. The combined organic layers were dried (MgSQg4), filtered and
concentrated under vacuum. Chromatography of the crude product on a silica gel column (ether:hexane;
80:20) gave a mixture of two isomers (o:B; 50:50) which were not separated (320 mg, 70% yield for 6a from
4a) (407 mg, 89% yield for 6b from 4b). (IR*,658%)-3-hydroxy-2,7-dioxabicyclo[4.4.0]decane 6a, 2 isomers
o:B; 50:50. |H NMR & l 22 2.15 (m, 6H), 3.00 (m, {H, OH), 3. 14 (ddd, T =4.7, 10.5, 8.5 Hz, 0. SH), 3.20 -
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[o—

, 67.2, 68.7,79.5, 108.4, C3-C4 (cis:trans; 50:50) isomers H
) 3.44 (s, 3H, OMe), 3.46 (s, 3H, OMe), 3.77 - 3.97 (m, 1.5H),
1z, 1H). 13C NMR 625.5/25.7, 29.5/29.6, 30.6/31.3, 32.7/34.0,
4/82.4, 100.3/112.9. Anal. Calcd for CjgH1703I: C, 38.48 ; H,
do-3-methoxy-2,8-dioxabicyclo[5.4.0Jundecane 8b, 3 isomers.
m, i1H), 3.34 (s, 1.38H, OMe), 3.35 (s, 1.32H, OMe), 3.44 (s,

(
.05 (m, 154H) 4.25 (td, J—63 4.73 Hz, 0.46H), 4.64 (d, J = 8.9

6.3 H 6H) 13C NMR 6 20.3/20.7/20.9,
.2/56.6/56.4, 64.91/64.93/66.6, 67.6/67.9/68.5,
12 (12), ‘3 '"3), 55 (21), 58 (10), 71 (100), 72
12 (3). IR (film) (cm-1): 2950, 2840, 1460,

3
gﬁn 1 1

20, 500. Anal. Calcd for CjoH7031: C,
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quipped with a reflux condenser were
ol (1.5 I mg, 0.67 mmol),
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3.49 (s, 81H OMe, cis- lsomer) 3. 50 4,05 (m, 2. 73H) 4 70 (ddd 0 27H cis- 1somer) 4, 63 d,J=19 Hz,
0.27H, cis-isomer), 4.70 (d, J = 7.2 Hz, 0.73H, trans-isomer). I3C NMR & (cis-trans mixture) 15.2, 22.8, 26.9,
29.46, 29.7, 33.8, 35.4, 54.5, 54.6, 55.6, 56.1, 63.9, 103.0, 108.1. MS EI (m/z, %): 41 (32.58), 61 (100), 69
(49). IR (film) (cm-1): 2940, 1450, 1350, 1255, 1120, 1060.

3-Bromo-2-(4-nitrobenzyloxy)oxepane 14. In a round bottom flask with a reflux condenser were placed
compound 13 (4.3 mmol, 894 mg), 4-nitrobenzylic alcohol (5.2 mmol, 786 mg), toluene (100 mL) and a
catalytic amount of p-toluenesulfonic acid. The reaction mixture was stirred at reflux for one night. The
organic layer was then washed with a 0.1 M aqueous solution of sodium hydroxide and water, dried (Na2S0O4)
and concentrated under vacuum. The crude product was purified by flash chromatography on silica gel
(ether:pentane; 15:95 to 10:90) to lead to product 14 (3.85 mmol, 89.5% yield) as a mixture of two
diastereoisomers (trans:cis; 85:15). Trans-isomer 14. lH NMR 6 1.40 - 1.78 (m, 3H), 1.78 - 1.96 (m, 1H),
2.05 - 2.32 (m, 2H), 3.56 (ddd, J = 9.8, 8.4, 4.2 Hz, 1H), 3.87 (ddd, J = 11.2, 8.4, 4.2 Hz, 1H), 4.08 (ddd, J =
9.8, 6.8, 2.8 Hz, 1H), 4.66 (d, ] = 13.5 Hz, 1H), 4.85(d,J = 13.5 Hz, 1H), 4.89 (d, J = 6.8 Hz, 1H), 7.58 (d,J
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1I0U0

= 8.4 Hz, 2H), 8.23 (d, J = 8.4 Hz, 2H). 13C NMR 627.0, 29.6, 35.4, 54.1, 64.2, 68.3, 106.5, 123.5, 128.0,
145.2, 147.3. Cis-isomer 14. IH NMR 6 1.50 - 2.00 (m, 4H), 2.05 - 2.22 (m, 1H), 2.22 - 2.40 (m, 1H), 3.70
(ddd,J =11.2, 5.6, 4.2 Hz, 1H), 4.97 (ddd, J = 12.6, 8.4, 5.6 Hz, 1H); 4.25 (ddd, J = 8.4, 4, 1.4 Hz, 1H), 4.69
(d,J=13.5 Hz, 1H), 4.85(d, J = 1.4 Hz, 1H), 4.94 (d,J = 13.5 Hz, 1H), 7.60 (d, J = 8.4 Hz, 2H), 8.23 (d, ] =
8.4 Hz, 2H). 13¢ NMR 522.8,29.1,33.4,54.2,64.8,68.2, 101.1, 123.3, 127.6, 145.1, 147.1. MS EI (m/z, %):
55 (30), 67 (40), 78 (39), 89 (47), 107 (23), 137 (100), 182 (32), 331 (0.57). IR (film) (cm-1): 2940, 2870,
1610, 1530, 1350, 1110, 1060. Anal. Calcd. for C13H|gBrNO4: C, 47.29; H, 4.88. Found: C, 47.37; H, 4.75.

3-Bromo-2-(prop-2-enyl)oxepane 15. To a solution of compound 14 (2.66 mmol, 878.6 mg) in acetonitrile
(6 mL) cooled at 0°C, under argon, were added allyltrimethylsilane (2.5 equiv., 6.65 mmol, 1.1 mL),
BF3.Et30 (2.5 equiv., 6.65 mmol, 0.82 mL). After stirring at rt for one night, a saturated solution of sodium
hydrogen carbonate was added. The aqueous layer was extracted with methylene chloride. The combined
organic layers were dried (sodium suifate) and concentrated under vacuum. The crude product was purified by
flash chromatography on silica gel (ether:pentane; 10:90) to Iead to product 15 (429 mg, 74% yield) as the
sole isomer. !

TY RTR ATY ,\,....

H NMR 6 1.60 - 1.90 (m, 4r1), 2.08 - 2.40 (m, 2H), 2.60 - 2.75 (m, 2H), 3.40 - 3.55 (m, 1H),

3.64 (ddd, J =9, 9, 3.9 Hz, 1H), 4.00 - 4.20 (m, 2H), 5.05 - 5.20 (m, 2H), 5.78 - 6.00 (m, 1H). !3C NMR &

22.6, 30.5, 37.1, 38.5,57.4, 72.8, 86.3, 117.3, 134.5. MS EI (m/z, %): 41 (100), 69 (77), 79 (20), 97 (13), 175
AN Y1Oy 7D 1O Al 1.0 £ MAIYT e 2D Y AN 2.1 £ 07 iAo M AN L£77. 1 7T NN
(4U), £17 \U.17). AAlldl. LdAdILU, 101 UYL HyDIV. U, 47,00, I'l, V.70, FOUlIU, |, 47,0/, 11, /.UU,

rr [P Y AR . T | R L Y. 1S 1T EA e | oS Lo . P - PRI,

4-[prup-4-eny Ukﬂpdﬂ 10, U lp()UHU 1J (1.994 ININOI, 35/ MNLOTT

0
flask with n tromethdne (17 mL) and pho phat

r-h.

—teble ol abia Filencnd A zanbenimia camaearal AF amleran Fareina nna foarma tarac MITEOI1A A Tafara murrifinatinm g flagh
lls[l\., dlld UICI 11ILCICU, ﬂLCUU.Upl& 1T vdl Ul dSULVTIIL 1“5 AL CLULIC Wad PUIDUCU vciulic PullllbdtlUu Uy 1iadii
koL o Y sl fatharimantanas 1-1) The allylic alenhal 1€ wac ohtainad a¢ 2 mivinre of two

CHIVHIALELAPILY UL 5ilita gTl (Tuicl. pcul.cuu:, 1.1), HOC alyliC alCuliul 10 Wds UULALELU dd a HTIUAULLY UL two
diastereoisomers (trans:cis; 97:3, measured by GC analysis) (210.2 mg, 87.5% yield). Trans-isomer 16. I
NMD £ 1A _ ANE (e JEY 29907220 (e 1Y 747 -9 85 (rm 1HY 29R (ddd 1 =70 70 320 H7 IHH

INIVIIN O 1,40 - L. VUD (Qil, /1), £.4VU = £.07 \1l4, 1M1}, £.94L = L.JJ (L, 111, J.20 \UlU, v = /.7, (.7, J.7 il&, 111),
AAT A LN 1LY 2EN .2 T (e 1Y 208 _A 10 (m 1Y S05.520 (m 2H) SR8 _ A0S (m 1HY 13¢
J.40 - O, 0U i, 1r1), O.0U - J /4 \Qli, 111}, J.7J = 7.1V Uil 111}, J.UJ = J.4U (1, &11)y 9.00 7 U.vud L,y 1diy, ~

NMR 5204 305 188 285 712 750 84 6 116.7. 1352 MS EI (m/7. %): 41 (36), 57 (100), 71 (14) R4

INIVIIN O &V, DU.J, J0.0, JO.Jy [ Lidy TJ.Uy OFTU, L IUTy LJuZede AV 1Ll \JIW &y /U ) TTL \IVYUJy J7 LUV, 71 17T/, UF
(15), 115 (27), 156 (0.06). IR (film) (cm-1): 3620, 2940, 2870, 1645, 1605, 1445, 1110. Anal. Calcd. for
CoH1£09: C.69.18: H. 10.33. Found: C, 69.35: H, 1047

VL1 OV Ly oy VT 10, d1, 4V 22 VRN Ry UL, SR, 2R

Nronalvic of comnoaund 16 The reaction conditions annlied to the prenaration of the allvlic alcohol 16 (1.35
NFLUVIEULY IO ULk CUNIIPUUIEIMA AV, LUV IVAVLHIVIL VULIBEWVLIID QP paieis L LAl pa L paiuallas Ul A Y
mmal 210 mo) were thace nsed for prenaration of comnpounds 3a and 3b. The crude nroduct 17 was used for
Hiivi, &L1v llls} YWwiw LIIVOW Uoww 1Vs H‘Vt"“"“"v“ A VLIRSS Q7SS R8RS STRS I
the next reaction without purification
L Hydraxv.)(3.methaovvnron-2-envloxenane 18. To a solution of methoxvmethvltriphenvlphosphonium
SJERAYGIURY == \J il uiUAy pr Up & iy JUATpPRs 26, C Y J Iy Yip P
chloride (3 equiv., 4.05 mmol, 1.38 g) in dry THF (6 mL) under argon at -78°C, was added phenyllithium (3
eauiv.. 4.05 mmol. 2 mL of 2 M solution in ether). The soluti d for 15 min. at -78°C and then the
LU{uULV., U0 LU, Lol UL 4o a8 (184 7

crude product 17 was added in solution in THF (3 mL). The {la k was %lowly warmed to rt and then stirred 24
r

h at this temperature. Water and dichloromethane were added and aqueous layer was extracted with methylene
chloride. The combined organxc layers were dried (Na2S0O4) and concentrated under vacuum. Purification of
the crude product by flash chromatography (ether:pentane; 30:70) gave compound 18 (113 mg, 45% yield
from 16) as a mixture of two isomers (E Z, 70:30). 1H NMR §1.42 - 1.85 (m, 4H), 1.9 - 2.05 (m, 1.3H), 2.05
-2.22 (m, 1H 2,50 2.40 (m, 1H), 2.43 - 2.55 (m, 0.7H), 3.60 (1d, J = 7.9, 4 Hz, 0.7H), 3.28 (dt, J = 10.6, 5.3
Hz, OJH), - 3.74 (m, 2H), 3.53 (s, 2.1H), 3.63 (s, 0.9H), 3.84 - 4.07 (m, 1H), 4.55 (dt,J = 9.2, 6.6 Hz,
0.3H), 4.83 (dt, J— 11.9, 6.6 Hz, 0.7H), 6.04 (d, ] =6.6 Hz, 0.3H), 6.40 (d, J =11.9 Hz, 0.7H). IR (film) (cm1):

3400, 2920, 2850, 1650, 1450, 1205, 1100. Anal. Calcd. for C{oH1803: C, 64.47; H, 9.75. Found: C, 64.60;
H, 9.66.

(1S*,6R*)-4-Bromo-3-methoxy-2.7-dioxabicyclo|S. 4.0Jundecane 19. The reaction conditions were those
used for the preparation of compound 13. Starting from 18 (0.61 mmol, 113 mg), we obtained product 19 (50
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mg, 31% yield) after flash chromatography on silica gel (ether:pentane; 10:90) as a mixture of three

diastereoisomers. First eluted fraction, 2 isomers (80:20). IH NMR 6 1.40 - 2.40 (m, 8H), 3.10 - 3.30 (m,

0.4H), 3.36 (s, 2.4H), 3.43 (s, 0.6H), 3.46 - 3.68 (m, 1.6H), 3.68 - 3.90 (m, 2H), 3.90 - 4.10 (m, 0.2H), 4.20 (t,
3.3 Hz, 0.8H), 4.62 (d, J = 3 Hz, 0.2H), 4.72 (b, 0.8H). 13C NMR S major isomer 20.1, 28.8, 34.4, 34.5,
0,7 28

. minor isomer 20.0, 28.9, 29.7, 34.2, 36.4, 44.8, 55.3, 71.9, 77.3, 97.7. MS EI

), 265 (0.08). IR (film) (cm-1): 2950, 2880, 1450, 1140,
Found: C, 45.
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