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Gol d- and Pl ati num Cat al yzed Tandem Cycl oi soneri zati on-
Prins Type Cyclization Reactions

José Barluenga, Alejandro D éguez, Amadeo Fernandez, Félix Rodriguez
and Francisco J. Fafanas.

General. *H NMR spectra were recorded on a Bruker AV-600 (600 MHz),
Bruker AMX-400 (400 MHz) or Bruker DPX-300 (300 MHz). Chem cal
shifts are reported in ppm from tetranethylsilane wth the
residual solvent resonance as the internal standard (CHCOg; d
7.26). Data are reported as follows: chemcal shift, multiplicity
(s: singlet, d: doublet, dd: double doublet, td: triplet of
doublets, t: triplet, gqg: quartet, br: broad, m multiplet),
coupling constants (J in Hz), integration and assignment. **C NWR
spectra were recorded on a Bruker AV-600 (150 MHz), Bruker AMX-400
(100 WMHz) or Bruker DPX-300 (75 MHz) wth conplete proton
decoupl i ng. Chemi cal shifts are reported in ppm from
tetramethyl silane with the solvent resonance as internal standard
(CDO 3 d 76.95). Bidinensional NVR experinents (COSY, HSQCED, HWMBC
and NOESY) were recorded on a Bruker AMX-400 (400 MHz). High-
resol ution mass spectronetry was carried out on a Finnigan-Mat 95
spectrometer. Al reactions were conducted in dried glassware
under an inert atnosphere of argon. The al cohols used as solvents
(et hanol, nethanol -D,, ethanol, propanol and 2-propanol) were
distilled from calcium hydride. Acetic acid and propyonic acid
were used wi thout further purification.

General Procedure for the Tandem Cycloisonerization-Prins Type
Reaction of w-alkynols 1 Catalyzed by Gold- or Platinum
conpl exes. Synthesis of Conmpounds 2 and 8.

Met hod A. Aud 3.

To a yellow solution of AuC; (6 ng, 0.02 mol) in nethanol,
et hanol, propanol or 2-propanol (2 nL) was added the correspondi ng
w-al kynol 1 (1 mmol). Instantaneously, the solution becane into
dark slurry, which was stirred at room tenperature for an hour



until conplete conversion (nonitored by TLC). After renoving of
t he solvent, the crude was purified by flash col um chromat ography
on silica gel using hexane:ethyl acetate 10:1 as eluent to yield
conmpounds 2.

Met hod B. [(COD)Ptd 5.

To a white slurry of [(COD)PtCl,] (7.5 ng, 0.02 mmol) in methanol,
nmet hanol - Dy, et hanol , pr opanol , 2- propanol acetic acid or
propyonic acid (2 nL) was added the corresponding wal kynol 1 (1
mml). The resulting slurry was refluxed for twelve hours unti
conpl ete conversion (nonitored by TLC). Solvent was renoved at
reduced pressure and the residue was worked up as nethod A to
obtai n conpounds 2 or 8.

Method C. Pt d 4.

To an orange solution of PtC, (6.7 nmg, 0.02 mmol) in nethanol,
et hanol , propanol or 2-propanol (2 nL) was added the correspondi ng
w-al kynol 1 (1 mml). The resulting slurry was refluxed for one
hour wuntil conplete conversion (nmonitored by TLC). Solvent was
removed at reduced pressure and the residue obtained was worked up
as nethod A and B yi el di ng conpounds 2.

(1R*, 3R*,5R*) - 1- Al | yl - 3- met hoxy- 5- et hyl - 9- oxabi cycl o
[ 3. 3. 1] nonane (2a).

OMe
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Colorless oil. R 0.45 (hexane:ethyl acetate, 5:1). 'H NWVR (400

MHz, CDO ;) d= 6.48 (ddt, J= 16.0, 11.4, 7.1 Hz, 1H, Hy), 5.73-5.64
(m 2H, Hy), 4.74 (tt, J= 10.9, 6.2 Hz, 1H H), 3.30 (s, 3H,
OCH;), 2.87 (dt, J= 7.1, 1.1 Hz, 2H H), 2.66 (dd, J= 12.9, 6.2
Hz, 1H, H.), 2.61 (dd, J= 13.0, 6.2 Hz, 1H H;), 2.50-2.05 (m 6H
He.7s), 1.95 (dd, J= 12.9, 10.9 Hz, 1H Hp), 1.91 (dd, J= 13.0,
10.9 Hz, 1H Hp), 1.85 (s, 3H, CHy). C NWR (100 MHz, CDO ;) d=
20.1, 31.8, 32.8, 35.0, 40.1, 42.4, 49.5, 55.3, 71.5, 73.2, 73.3,
117.6, 133.7. HRWVS cal cd. for CizH:O 210. 1620, found 210. 1613.



(1R*, 3R*,5R*) - 1- Al | yl - 5- deut er onet hyl - 3- met hoxy- 9- oxabi cycl o
[ 3. 3. 1] nonane ([Dy]-2a).
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Colorless oil. R 0.42 (hexane:ethyl acetate, 5:1). 'H NVR (300
Mz, CDCl;) d= 5.80-5.64 (m 1H Hwo), 4.98-4.83 (m 2H Hu), 4.10
(tt, J= 11.0, 6.3 Hz, 1H Hy), 3.18 (s, 3H OCH), 2.23 (dt, J=
7.4, 1.2 Hz, 2H Hy), 2.02 (ddd, J= 12.9, 6.3, 1.0 Hz, 1H Hw),
1.97 (ddd, J= 12.9, 6.3, 1.0 Hz, 1H Ha), 1.83-1.43 (m 8H), 1.35-
1.19 (m 3H), 0.91-0.83 (m 2H. CHD). C NMR (75 Miz, CDOj) d=
20.1, 31.5 (t, J= 19.4 Hz; CH,D), 32.8, 34.9, 40.1, 42.3, 49.4,
55.2, 73.2, 73.2, 73.3, 117.6, 133.7. HRW5 calcd. for C;H;;DO
(M-CH,OH) 180.1499, found 180. 1485.

(1R*,5R*, 7R*)-5- Al l yl - 2, 2- di deut eri o- 1- di deut eri onet hyl - 7-
tri deut eri omet hoxy- 9- oxabi cycl o[ 3. 3. 1] nonane ([ D;] -2a).
QCDs
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Colorless oil. R 0.45 (hexane:ethyl acetate, 5:1). 'H NVR (300
MHz, CDCls) d= 5.79-5.65 (m 1H Hya), 4.96-4.87 (m 2H Hy,), 3.96
(tt, J= 10.9, 6.2 Hz, 1H H), 2.09 (dt, J= 7.3, 1.2 Hz, 2H H),
1.87 (dd, J= 13.1, 6.2 Hz, 1H Hs), 1.83 (dd, J= 14.0, 6.2 Hz, 1H;
He.), 1.68-1.27 (m 4H H.4), 1.15 (dd, J= 13.1, 10.9 Hz, 1H Hs),
1.13 (dd, J= 14.0, 10.9 Hz, 1H He), 1.06-1.02 (m 1H H). 2C NMR
(100 Mz, CDO ) d= 19.6, 31.1 (g, J= 19.3 Hz; CDH), 32.7, 34.8-
33.5 (m CD), 40.1, 42.3, 49.4, 54.4 (hept, J= 21.6 Hz; OCDy),
71.2, 73.0, 73.1, 117.5, 133.6. HRVMS calcd. for CiHsOD (M-1)
216. 1936, found 216. 1934.

(1R*, 3R*,5R*) - 1- Al l yl - 3- et hoxy- 5- net hyl - 9- oxabi cycl o [ 3. 3. 1] nonane
(2b).



Colorless oil. R 0.43 (hexane:ethyl acetate, 5:1). 'H NVR (300
MHz, CDCl;) d= 6.60-6.47 (m 1H Hyo), 5.76-5.62 (m 2H, Ha), 4.85
(tt, J= 10.8, 6.2 Hz, 1H H), 4.17 (c, J= 7.0 Hz, 2H, OCH,), 2.88
(dd, J= 7.3, 1.0 Hz, 2H;, H), 2.67 (dd, J= 14.0, 6.2 Hz, 1H, H.),
2.61 (dd, J= 13.1, 6.2 Hz, 1H Hw), 2.48-1.95 (m 8H Hp av67.8),
1.86 (s, 3H Hy). ®C NWR (75 MHz, CDO;) d= 15.6, 20.1, 31.8,
32.8, 34.9, 40.6, 42.9, 49.5, 62.8, 71.5, 71.6, 73.2, 117.5,
133. 7. HRMB cal cd. for Ci MO, 224. 1776, found 224.1780.

(1R*, 3R*,5R*) - 1- Al | yl - 5- et hyl - 3- pr opoxy- 9- oxabi cycl o
[ 3. 3. 1] nonane (2c).
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Colorless oil. R 0.57 (hexane:ethyl acetate, 5:1). 'H NVR (300

Mz, CDCl5) d= 5.90-5.78 (m 1H, H), 5.12-4.96 (m 2H Hu), 4.15
(tt, J= 10.9, 6.2 Hz, 1H H), 3.37 (t, J= 7.3 Hz, 2H, OCH), 2.19
(dd, J= 7.3 Hz, 2H, H), 1.98 (dd, J= 13.1, 6.2 Hz, 1H *tb), 1.93
(dd, J= 13.1, 6.2 Hz, 1H, Hu), 1.80-1.58 (m 9H), 1.53 (hex, J=
7.3 Hz, 2H, OCH,CH,), 1.35-1.24 (m 2H Hwa), 1.18 (s, 3H CH).
3C NMR (75 Mz, CDOl5) d= 10.5, 20.1, 23.2, 31.8, 32.7, 34.9, 40.5,
42.8, 49.4, 69.4, 71.4, 71.6, 73.2, 117.5, 133.6. HRMB calcd. for
CisthsO, 238.1933, found 238.1935.

(1S*, 3R*, 5R*) - 3- Met hoxy- 1, 5- di net hyl - 9- oxabi cycl o [ 3. 3. 1] nonane
(2d).
OMe
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Colorless oil. R 0.42 (hexane:ethyl acetate, 5:1). 'H NVR (300

MHz, CDCl3) d= 4.08 (tt, J= 11.0, 6.3 Hz, 1H, H), 3.30 (s, 3H
OCH), 1.96 (dd, J= 13.3, 6.3 Hz, 2H, Ha4a), 1.84-1.38 (m 6H,
He 7¢), 1.32-1.21 (m 2H, Haa), 1.18 (s, 6H 2CH). *C NMR (75
MHz, CDC ;) d= 20.3, 31.8, 34.7, 42.1, 55.2, 71.6, 73.1. HRMVB
calcd. for C;H0O 184. 1463, found 184.1470.



(1S*, 3R*, 5R*) - 3- Et hoxy- 1, 5- di net hyl - 9- oxabi cycl o [ 3. 3. 1] nonane
(2e).

Colorless oil. R 0.45 (hexane:ethyl acetate, 5:1). 'H NVR (300
MHz, CDd3) d= 4.21 (tt, J= 11.0, 6.2 Hz, 1H, H), 3.50 (c, J=6.9
Hz, 2H OCH), 1.99 (dd, J= 13.5, 6.2 Hz, 2H tha4a), 1.84-1.28 (m
8H H75204), 1.21 (s, 6H 2CH), 1.18 (t, J= 6.9 Hz, 3H, CH,.CH).
13C NW\R (75 MHz, CDO3) o= 15.6, 20.4, 31.9, 34.8, 42.7, 62.8, 71.5,
71.6. HRMS cal cd. for CH:,O 198. 1619, found 198. 1620.

(1S*, 3R*, 5R*) - 1- But yl - 3- met hoxy- 5- net hyl - 9- oxabi cycl o
[ 3. 3. 1] nonane (2f).
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Colorless oil. R 0.55 (hexane:ethyl acetate, 5:1). 'H NWVR (300
MHz, CDCl3) d= 3.96 (tt, J= 10.9, 6.2 Hz, 1H, H), 3.21 (s, 3H
OCHs;), 1.93-1.82 (m 2H Has), 1.71-1.12 (m 14H), 1.08 (s, 3H
CH), 0.77 (t, J= 7.2 Hz, 3H CH). C NWR (75 Mz, CDO ;) d= 13.9,
20.2, 23.2, 25.2, 31.9, 32.8, 35.0, 40.0, 42.4, 44.9, 55.2, 71.2,
73.3, 73.5. HRMB calcd. for CuHsO, 226.1933, found 226. 1933.

(1S*, 3R*, 5R*) - 1-i so- Propyl - 3- net hoxy- 5- met hyl - 9-
oxabi cycl o[ 3. 3. 1] nonane (29).

OMe
-3 4

Colorless oil. R 0.45 (hexane:ethyl acetate, 5:1). 'H NVR (300
Mz, CDCl;) d= 3.95 (tt, J= 10.9, 6.1 Hz, 1H H), 3.22 (s, 3H
oCH), 1.87 (dd, J= 12.9, 6.1 Hz, 1H H., 1.84 (dd, J= 12.0, 6.1
Hz, 1H Ha),1.70-1.10 (m 9H), 1.07 (s, 3H CH), 0.78 (d, J= 6.8
Hz, 3H CH), 0.75 (d, J= 6.8 Hz, 3H CH).*C NMR (75 Mz, CDOl )
d= 16.4, 16.6, 20.0, 29.5, 31.9, 34.9, 36.5, 39.9, 42.5, 55. 3,
70.9, 73.6, 75.3. HRMS cal cd. for CiHO 212.1776, found 212.1779.



(1S*, 3R*, 5R*) - 3- Et hoxy- 1-i so- propyl - 5- net hyl - 9- oxabi cycl o
[ 3. 3. 1] nonane (2h).

OEt
-3 4

Colorless oil. R 0.49 (hexane:ethyl acetate, 5:1). 'H NWVR (300
Mz, CDOl;) d= 4.18 (tt, J= 11.0, 6.1 Hz, 1H H), 3.52 (c, J= 7.0
Hz, 2H, OCH), 1.98 (dd, J= 13.5, 6.1 Hz, 1H Hw.), 1.92 (dd, J=
14.0, 6.1 Hz, 1H Hua), 1.82-1.24 (m 9H), 1.21 (t J= 7.0 Hz, 3H
OCH,CH:), 1.18 (s, 3H, CH), 0.91 (d, J= 6.9 Hz, 3H. CH), 0.86 (d,
J= 6.9 Hz, 3H CHy). °C NWR (75 Mz, CDO,) d= 15.5, 16.4, 16.86,
20.0, 29.6, 31.8, 34.9, 36.7, 39.9, 43.0, 62.8, 70.9, 71.9, 75.3.
HRVS cal cd. for CyHeO 226. 1933, found 226. 1930.

(1S*, 3R*,5R*)-1-tert-Butyl - 3- net hoxy- 5- net hyl - 9-
oxabi cycl o[ 3. 3. 1] nonane (2i).

Colorless oil. R 0.62 (hexane:ethyl acetate, 5:1). 'H NVR (300
Mz, CDCl;) d= 4.03 (tt, J= 10.8, 5.9 Hz, 1H H), 3.34 (s, 3H
OCH:), 1.94 (ddd, J= 12.7, 5.9, 1.2 Hz, 1H Hm.), 1.85 (ddd, J=
12.5, 5.9, 1.2 Hz, 1H Ha), 1.77-1.30 (m 8H), 1.15 (s, 3H CHy),
0.92 (s, 9H (CHy)as). °C NMR (75 MHz, CDOs) d= 19.8, 24.8, 27.0,
31.9, 34.5, 35.2, 38.1, 42.5, 55.2, 70.4, 74.0, 76.5. HRWS cal cd.
for CuHeO 226.1933, found 226. 1934.

(1S*, 3R*,5R*)-1-tert-Butyl - 3- et hoxy- 5- net hyl - 9- oxabi cycl o
[ 3. 3. 1] nonane (2j).

OEt
-3 4

Colorless oil. R 0.68 (hexane:ethyl acetate, 5:1). 'H NVR (300
MHz, CDOl3) d= 4.02 (tt, J= 10.9, 5.9 Hz, 1H H), 3.41 (c, J= 7.0
Hz, 2H, OCH,), 1.83 (ddd, J= 12.5, 5.9, 1.2 Hz, 1H H.), 1.72
(ddd, J= 12.5, 5.9, 1.1 Hz, 1H Hm), 1.65-1.18 (m 8H), 1.09 (t,
J=7.0 Hz, 3H, OCH,CHs), 1.03 (s, 3H CHy), 0.82 (s, 9H, (CHs)3). *°C

6



NWVR (75 Mz, CDCl;) d= 15.7, 19.8, 24.8, 27.0, 31.9, 34.5, 35.7
38.1, 43.1, 62.8, 70.4, 72.4, 76.3. HRMS calcd. for GCisHsO
240. 1725, found 240. 1725.

(1R*, 3S*, 5S*) - 3- Met hoxy- 1- net hyl - 9- oxabi cycl o [ 3. 3. 1] nonane (2k).
OMe

Colorless oil. R 0.43 (hexane:ethyl acetate, 5:1). 'H NWVR (400
MHz, CDCl3) d= 4.12 (app. t, J= 5.8 Hz, 1H H), 3.97 (tt, J= 11.0,
6.2 Hz, 1H H), 3.23 (s, 3H OCH), 1.93 (ddd, J= 13.0, 6.2, 1.2
Hz, 2H, H.), 1.87 (ddt, J= 13.0, 6.2, 1.4 Hz, 2H, Hi), 1.82-1.22
(m 6H), 1.06 (s, 3H, CH)). **C NMR (100 MHz, CDd ;) d= 20.0, 28.4,
31.8, 35.4, 36.0, 42.8, 55.2, 69.2, 70.6, 72.9. HRMS calcd. for
CioHisO, 170. 1307, found 170. 1310.

(1R*,5S*, 7R*) - 1- Al l yl - 7-i sopr opoxy- 5- net hyl - 3, 9-
di oxabi cycl o[ 3. 3. 1] nonane (2I).

Colorless oil. R 0.42 (hexane:ethyl acetate, 5:1). 'H NWVR (600
MHz, CDOl;) d= 5.85-5.65 (m 1H, Hy), 5.14-5.07 (m 2H Hui), 4.61
(tt, J= 10.8, 5.9 Hz, 1H H,), 3.76 (hept, J= 6.1, 1H OCH), 3.67
(d, J= 11.3 Hz, 1H Hw), 3.65 (d, J= 11.3 Hz, 1H Ha.), 3.39 (dd,
J=11.3, 2.6 Hz, 1H Hy), 3.34 (dd, J= 11.3, 2.6 Hz, 1H Hu), 2.19
(dt, J= 7.6, 1.1 Hz, 2H H), 2.05 (app. t, J= 5.9 Hz, 1H Ha),
2.01 (app. t, J= 5.9 Hz, 1H He), 1.44 (ddd, J= 10.8, 6.1, 2.6 Hz,
1H, He), 1.41 (ddd, J= 10.8, 6.1, 2.6 Hz, 1H He), 1.14 (d, J= 6.1
Hz, 6H (CHy)2), 1.12 (s, 3H CH). C NVR (200 MHz, CDQl,) d= 22.9,
23.0, 25.0, 40.3, 42.7, 43.7, 68.3, 68.4, 71.3, 72.7, 73.3, 74.4,
118.1, 132.1. HRWS cal cd. for CiH40; 240. 1725, found 240.1727.



(1R*,5S*, 7R*) - 1- Al l yl - 7- met hoxy- 5- et hyl - 3, 9- di oxabi cycl o
[ 3. 3. 1] nonane (2n).

Colorless oil. R 0.45 (hexane:ethyl acetate, 5:1). 'H NWR (300
MHz, CDCl3) d= 5.87-5.70 (m 1H, Hy), 5.08-4.96 (m 2H, Hy), 4.29
(tt, J= 10.9, 5.9 Hz, 1H H), 3.50 (d, J= 11.4 Hz, 1H H.), 3.48
(d, J= 11.4 Hz, 1H Hu), 3.24 (dd, J= 11.4, 2.6 Hz, 1H Hy), 3.22
(s, 3H, OCH;), 3.18 (dd, J= 11.4, 2.6 Hz, 1H, Hp), 2.04 (d, J= 7.4
Hz, 2H; Hy), 2.01-1.90 (m 2H |Hsas), 1.23 (dt, J= 10.7, 2.6 Hz,
1H, H), 1.18 (dt, J= 10.7, 2.6 Hz, 1H; Hs), 0.96 (s, 3H, CH). **C
NMR (75 MHz, CDCl;) d= 25.0, 39.1, 41.5, 43.6, 55.3, 71.3, 72.5,
72.7, 73.2, 74.4, 118.2, 132.0. HRMS calcd. for CiHoO; 212.1412,
found 212.1411.

(1R*,5S*, 7R*) - 1- Al | yl - 5- met hyl - 7- pr opoxy- 3, 9- di oxabi cycl o
[ 3. 3. 1] nonane (2n).

Colorless oil. R 0.42 (hexane:ethyl acetate, 5:1). 'H NWVR (300
MHz, CDO3) d= 5.75-5.58 (m 1H, Hy), 4.97-4.86 (m 2H Hy), 4.35
(tt, J= 10.8, 5.9 Hz, 1H, H), 3.48 (d, J= 11.1 Hz, 1H, Ha), 3.47
(d, J= 11.1 Hz, 1H Hwa), 3.28 (t, J= 7.4 Hz, 2H OCH), 3.21 (dd,
J=11.1, 2.4 Hz, 1H Hy), 3.16 (dd, J= 11.1, 2.4 Hz, 1H H), 2.02
(d, J= 7.3 Hz, 2H, H), 1.94 (app. t, J= 5.9 Hz, 1H Hea), 1.90
(app. t, J= 5.9 Hz, 1H He), 1.42 (hex, J= 7.4 Hz, 1H, OCH.CH,),
1.26 (dt, J= 11.1, 2.3 Hz, 1H Hy), 1.21 (dt, J= 11.1, 2.3 Hz, 1H
He), 0.95 (s, 3H CHs), 0.77 (t, J= 7.3 Hz, 3H CH.CH). *C NMR (75
MHz, CDCl ;) d= 10.5, 23.3, 25.0, 39.6, 42.0, 43.7, 69.5, 70.9,
71.3, 72.7, 73.3, 74.4, 118.1, 132.1. HRMS calcd. for CyuHsO;
240. 1725, found 240.1730.



(1R*, 3R*,5R*) - 1- Al | yl - 5- et hyl - 9- oxabi cycl o[ 3. 3. 1] nonan- 3-yI
acetate (8a).

Colorless oil. R 0.42 (hexane:ethyl acetate, 5:1). 'H NWVR (300
MHz, CDOl ) d= 5.90-5.75 (m 1H, Hyo), 5.63 (tt, J= 11.1, 6.2 Hz,
1H, H), 5.12-4.98 (m 2H, Hyi), 2.23 (d, J= 7.4 Hz, 2H Hy), 2.01
(s, 3H C(OCH), 1.98-1.37 (m 10 H), 1.20 (s, 3H CHy). °C NW\R
(75 MHz, CDO3) d= 19.9, 21.2, 31.6, 32.7, 34.7, 39.1, 41.4, 49.2,
67.9, 71.5, 73.2, 117.7, 133.4, 170.6. HRMS calcd. for CyH:»nGs
238. 1569, found 238. 1576.

(1R*, 3R*,5R*) - 1- Al | yl - 5- et hyl - 9- oxabi cycl o[ 3. 3. 1] nonan- 3-yI
propi onate (8b).

- 4
~ 2 :
=
11 1 6

Colorless oil. R 0.60 (hexane:ethyl acetate, 5:1). 'H NWVR (300
MHz, CDCl;) d= 5.92-5.77 (m 1H, Hyp), 5.64 (tt, J= 11.2, 6.3 Hz,
1H; H), 5.13-5.01 (m 2H, Hua), , 2.27 (c, J= 7.5 Hz, 2H C(OCH,),
2.22 (d, J= 7.5 Hz, 2H Hy), 1.98 (dd, J= 12.7, 6.3 Hz, 1H H.),
1.92 (dd, J= 12.9, 6.3 Hz, 1H H), 1.85-1.35 (m 8H), 1.20 (s,
3H, CHy), 1.11 (t, J= 7.5 Hz, 3H CHCH:). **C NWR (75 MHz, CDd ;) d=
9.1, 20.0, 27.8, 31.6, 32.7, 34.8, 39.2, 41.4, 49.3, 67.7, 71.5,
73.3, 117.7, 133.5, 174.1. HRWVS calcd. for CisHsO 252.1725, found
252.1732.

Sol vol ysi s of conpound 8a. Synthesis of compound 9.

To a solution of conpound 8a (119 ng, 0.5 nmol) in nethanol (5 nl)
was added K,CO; (14 ng, 0.1 nmol) at room tenperature. After one
hour the resulting slurry was filtered and the sol vent was renoved
at reduced pressure. The crude obtained was purified by flash
col um chromat ography on silica gel using hexane:ethyl acetate 5:1
as eluent to yield conpound 9.



(1R*, 3R*,5R*) - 1- Al l yl - 5- et hyl - 9- oxabi cycl o[ 3. 3. 1] nonan- 3-0ol (9).
HO

Colorless oil. R 0.15 (hexane:ethyl acetate, 5:1). 'H NVR (300
Mz, CDCl3) o= 5.91-5.76 (m 1H, Hyg), 5.08-4.97 (m 2H Hy), 4.46
(tt, J= 10.0, 5.8 Hz, 1H H) , 2.21 (dd, J= 7.3, 0.9 Hz, 2H H),
2.16 (s, 1H OH), 1.92 (dd, J= 13.0, 5.8 Hz, 1H H.), 1.87 (dd, J=
13.0, 5.8 Hz, 1H, Ha), 1.78-1.29 (m 8H), 1.18 (s, 3H CHy). C
NVR (75 MHz, CDCl3) d= 19.5, 31.9, 32.9, 35.0, 42.8, 45.1, 49.4,
64.6, 71.5, 73.2, 117.7, 133.5. HRMB calcd. for CppHoO 196. 1463,
found 196. 1469.

10



Characterization

of conpound 2a.
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