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Experimental Procedures

Cyclic cyanohydrin 2.   The general procedure established by Rychnovsky was

followed.6  A solution of (±)–δ–decanolactone 1 (1.0 mL, 5.5 mmol) in CH2Cl2 (33.0 mL,

0.17M) was cooled to –78 °C.  Diisobutylaluminum hydride (DIBAL-H) (11.1 mL, 1.0 M in

hexane, 11.1 mmol) was added dropwise via syringe and the reaction mixture was stirred at –78

°C for 45 min.  Pyridine (1.4 mL, 16.7 mmol) was added to the mixture via syringe, then a

solution of 4-dimethylaminopyridine (DMAP) (1.373 g, 11.24 mmol) in CH2Cl2 (16.6 mL,

0.7M) was added via cannula as a steady stream, followed by Ac2O (3.1 mL, 33.4 mmol) which

was added dropwise via syringe and the reaction mixture was continued to stir at –78 °C.  After

14 h, the reaction mixture was warmed to 0 °C and the reaction was quenched with saturated

aqueous NH4Cl (20 mL). Saturated aqueous sodium potassium tartrate (NaKC4H4O6) (20 mL)

was added and the resulting bi-phasic mixture was stirred vigorously while warming to ambient

temperature until layer separation was complete.  The aqueous layer was separated and extracted

with CH2Cl2 (50 mL ×2), the combined organic layers were washed successively with 1N

NaHSO4 (20 mL), saturated aqueous NaHCO3 (20 mL), and brine (20 mL).  The organic layer

was dried over anhydrous MgSO4, filtered, and concentrated in vacuo.  Purification by flash
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chromatography (10% EtOAc/hexanes) on silica gel previously deactivated with 2%

TEA/hexanes afforded α-acetoxy ether as a clear oil as a 5:1 mixture of diastereomers (1.166 g,

98%):  1H NMR (500 MHz, CDCl3) δ 5.65 (dd, J = 9.7, 2.3 Hz, 1 H), 3.51–3.48 (m, 1 H), 2.11

(s, 3 H), 1.91–1.88 (m, 1 H), 1.82–1.79 (m, 1 H), 1.61–1.81 (m, 12 H), 0.89 (t, J = 10.0 Hz, 3 H);

13C NMR (125 MHz, CDCl3) δ 169.0, 94.6, 92.6, 77.3, 71.1, 36.1, 36.0, 32.0, 30.7, 30.4, 30.2,

28.8, 25.3, 25.0, 22.8, 21.9, 21.5, 14.3; IR (neat) 2935, 2861, 1754, 1032 cm–1; HRMS

(EI/isobutane) m/z calcd for C12H26NO3Na [M + NH4
+ + Na]+ 155.1436, found 155.1440.

A solution of α-acetoxy ether (1.784 g, 8.32 mmol) in CH2Cl2 (41.6 mL, 0.2M) was

cooled to –78 °C.  Trimethylsilyl cyanide (TMSCN) (2.2 mL, 16.15 mmol) was added dropwise

via syringe, followed by the dropwise addition of BF3·OEt2 (1.6 mL, 12.5 mmol) and the reaction

mixture was stirred at –78 °C for 2.5 h.  The reaction was quench at –78 °C by the slow addition

of saturated aqueous NaHCO3 (40 mL) and the mixture was stirred vigorously for 20 min while

warming to ambient temperature.  After extraction with CH2Cl2 (40 mL ×3), the combined

organic layers were washed with brine (50 mL), dried over anhydrous Na2SO4, filtered, and

concentrated in vacuo.  Purification by flash chromatography (5% EtOAc/hexanes) afforded 2 as

a clear oil as a 3:1 mixture of diastereomers (1.395 g, 93%):  1H NMR (500 MHz, CDCl3) δ 4.69

(d, J = 3.19 Hz, 0.75 H), 4.22 (dd, J = 12.0, 2.4 Hz, 0.25 H), 3.74–3.72 (m, 0.75 H), 3.32–3.28

(m, 0.25 H), 1.941.30 (m, 14 H), 0.90 (t, J = 5.0 Hz, 3 H); 13C NMR (125 MHz, CDCl3) δ 118.3,

117.9, 79.2, 74.7, 66.0, 65.0, 36.1, 36.0, 31.9, 30.9, 30.5, 30.3, 28.7, 25.1, 25.0, 22.9, 22.7, 19.9,

14.2; IR (neat) 2934, 2862, 1754, 1090 cm–1; HRMS (EI/isobutane) m/z calcd for C11H23N2O [M

+ NH4]+ 199.1810, found 199.1804.

 General procedure for the coupling of cyclic cyanohydrin 2 with iodides:  A solution

of cyclic cyanohydrin 2 (1.0 equiv.) and iodide (1.0 equiv.) in THF was cooled to –40 °C.
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DMPU (11.6 equiv.) was added dropwise via syringe, followed by the dropwise addition (via

cannula) of an LDA solution (prepared from freshly distilled DIPA (1.2 equiv.) and n-BuLi (1.2

equiv.) in THF (0.5 M) at 0 °C).  The resulting orange-red reaction mixture was allowed to stir at

–40 °C.  After 30 minutes, the reaction mixture was allowed to warm to 0 °C, and the reaction

was quenched with saturated aqueous NH4Cl, and then extracted with Et2O.  The organic layer

was washed with brine, dried over anhydrous MgSO4, filtered, and concentrated in vacuo.

Purification by flash chromatography afforded the alkylated product.

Cyclization precursor 3.  Cyanohydrin 2 (1.464 g, 8.07 mmol) and iodide (1.9 g, 9.7

mmol) in THF (67.3 mL) were coupled according to the general procedure.  Purification by flash

chromatography (5% EtOAc/hexanes) afforded 3 as a yellow oil (1.733 g, 86%):  1H NMR (500

MHz, CDCl3) δ 5.82–5.76 (m, 1 H), 5.04–4.97 (m, 2 H), 3.70–3.66 (m, 1 H), 2.16–2.11 (m, 2 H),

1.86–1.17 (m, 18 H), 0.89 (t, J = 5.5 Hz, 3 H); 13C NMR (125 MHz, CDCl3) δ 137.9, 119.6,

115.1, 75.4, 40.1, 35.9, 34.7, 33.6, 33.3, 31.6, 30.5, 24.8, 22.9, 22.5, 20.7, 13.9; HRMS

(EI/isobutane) m/z calcd for C15H27O [M–CN]+ 223.2062, found 223.2068.

Preparation of a stock solution of LiDBB in THF (ca. 0.4 M).  A 2-necked round-

bottom flask equipped with a glass stir-bar was added a solution of 4,4’-di-tert-butylbiphenyl

(DBB) (0.747 g, 2.72 mmol) in THF (6.8 mL) and stirred under Ar, then a few crystals of 1,10-

phenanthroline was added.  The mixture was cooled to 0 °C and titrated with n-BuLi until a

dark-red end-point persisted.  Fresh lithium metal (32.5 mmol) was prepared by submerging the

wire in hexanes while scraping off the oxidized surface with an Exacto® knife.  The shiny metal

was then cut directly into the DBB solution in a stream of Ar, forming a dark-green color within

5 minutes.  The resulting mixture was stirred at 0 °C (cryobath) for 5 hours to form the desired

LiDBB solution (ca. 0.4 M).
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General procedure for the reductive-decyanation alkyllithium-cyclizations:  The

cyclization precursor (1.0 equiv.) was azeotroped with benzene (×3) under reduced pressure to

remove residual moisture and dissolved in degassed THF (0.26 M).  The solution was added

dropwise via syringe to a pre-cooled solution of LiDBB (0.4 M in THF, 8.0 equiv.) and the

resulting green reaction mixture was continued to stir at a certain temperature for a specified

period of time.  MeOH (ca. 0.5 mL) was added to quench the reaction and excess lithium metal,

and then the mixture was allowed to warm to ambient temperature.  The organic layer was

diluted with Et2O and washed with saturated aqueous NH4Cl, dried over anhydrous MgSO4,

filtered, and concentrated in vacuo at 0 °C.   Purification afforded the title compound.

 Spirocycle 5.  The general procedure for the reductive cyclization was performed with

the following modifications:  Precursor 3 (0.055 g, 0.21 mmol) in THF (0.7 mL, 0.3 M) was

added dropwise via syringe to a pre-cooled (–78 °C) solution of LiDBB (3.5 mL, 0.4 M in THF,

1.4 mmol) and stirred for 5 minutes.  The green reaction mixture was then placed in a

acetone/dry-ice bath pre-cooled to –43 °C and stirred for another 10 minutes.  The reaction was

then placed back into a acetone/dry-ice bath pre-cooled to –78 °C and anhydrous CO2 gas was

bubbled through the mixture for 45 minutes, gradually turning the color from green to yellow.

The reaction was quenched at –78 °C with MeOH and warmed to ambient temperature.  A

solution of 1 N NaOH (10 mL) was added and the DBB was extracted with CH2Cl2 (10 mL).

The basic layer was then neutralized with 6 N HCl and the product was extracted with CH2Cl2

(10 mL ×3).  The combined organic layers were dried over anhydrous Na2SO4, filtered, and

concentrated in vacuo.  The crude product was taken up in Et2O (5.0 mL) and cooled to 0 °C.

Diazomethane (a solution in Et2O ) was added dropwise using a flamed pipette until a yellow

color persisted.  The reaction mixture was stirred at 0 °C for 60 minutes.  Excess diazomethane
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was quenched at 0 °C by the slow addition of glacial HOAc until a colorless solution persisted,

and then the mixture was warmed to ambient temperature.  The mixture was neutralized with

saturated aqueous NaHCO3 (10 mL) and the product was extracted with Et2O (10 mL ×3), dried

over anhydrous MgSO4, filtered, and concentrated in vacuo.  Purification by flash

chromatography (5% Et2O:hexanes) afforded 5 as a clear oil in 75% yield:  1H NMR (500 MHz,

CDCl3) δ 3.69 (s, 3 H), 3.28–3.24 (m, 1 H), 2.61–2.58 (m, 1 H), 2.49 (dd, J = 15.7, 2.5 Hz, 1 H),

2.07 (dd, J = 15.7, 11.6 Hz, 1 H), 1.77–1.14 (m, 20 H), 0.87 (t, J = 7.1 Hz, 3 H); 13C NMR (125

MHz, CDCl3) δ 174.8, 83.1, 73.1, 51.5, 37.9, 37.0, 37.0, 33.9, 33.8, 32.0, 31.4, 28.1, 25.3, 22.6,

20.2, 17.8, 14.1; HRMS (EI/isobutane) m/z calcd for C17H30O3 [M]+ 282.2195, found 282.2196.

Cyclization precursor 16.  Cyanohydrin 2 (0.809 g, 4.46 mmol) and iodide (0.760 g,

4.20 mmol) in THF (35.0 mL) were coupled according to the general procedure.  Purification by

flash chromatography (5% EtOAc/hexanes) afforded 16 as a yellow oil (1.057 g, 93%):  1H

NMR (500 MHz, CDCl3) δ 3.70–3.67 (m, 1 H), 3.55 (t, J = 6.3 Hz, 2 H), 1.87–1.56 (m, 20 H),

0.89 (t, J = 5.5 Hz, 3 H); 13C NMR (125 MHz, CDCl3) δ 119.4, 75.5, 75.3, 44.5, 39.9, 35.9, 34.8,

32.3, 31.7, 30.4, 24.9, 22.5, 21.3, 20.7, 14.0; HRMS (EI/isobutane) m/z calcd for C15H26ClNO

[M]+ 271.1703, found 271.1700.

 Spirocycle 17.  The general procedure for the reductive cyclization was performed with

the following change:  Precursor 16 (0.065 g, 0.23 mmol) in THF (1.00 mL, 0.23 M) was cooled

to –78 °C.  A pre-cooled (–78 °C) solution of LiDBB (3.7 mL, 0.4 M in THF, 1.5 mmol) was

added dropwise via cannula and the reaction mixture was allowed to stir at –78 °C for 20

minutes.  The reaction was quenched at –78 °C.  The mixture was diluted with Et2O (10 mL) and

washed with saturated aqueous NH4Cl (10 mL).  The crude product was loaded onto a silica gel

column and eluted with (1% CH2Cl2:pentane) to remove DBB and then with (5%
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CH2Cl2:pentane) to recover the reduced products.  Isolation by MPLC (5% CH2Cl2:pentane)

afforded 17 as a yellow oil (0.041 g, 84%):  1H NMR (500 MHz, CDCl3) δ 3.39–3.35 (m, 1 H),

1.90–1.89 (m, 1 H), 1.72–1.69 (m, 4 H), 1.61–1.28 (m, 16 H), 1.59–1.11 (m, 1 H), 0.89 (t, J =

7.0 Hz, 3 H); 13C NMR (125 MHz, CDCl3) δ 83.5, 71.5, 41.6, 36.8, 35.0, 32.6, 31.9, 25.3, 24.2,

23.1, 22.7, 22.7, 21.5, 14.1; HRMS (EI/isobutane) m/z calcd for C14H26O [M]+ 210.1984, found

210.1991.

 Cyclization precursor 18.  General procedure for the coupling of cyclic cyanohydrin 2

with iodides was followed but the DMPU was omitted. Cyanohydrin 2 (0.462 g, 2.55 mmol) and

iodide (0.697 g, 2.07 mmol) in THF (17.3 mL) was cooled to –40 °C.  A solution of LDA was

added and the reaction mixture was allowed to stir at –40 °C for 2 hours.  The crude reaction

products were loaded onto a silica gel column and eluted with (50% EtOAc:hexanes) to remove

2 and then with (80% EtOAc:hexanes) to recover the iodide and 8.  Separation by MPLC (50%

EtOAc:hexanes) afforded 18 as a orange oil (0.448 g, 55%):  1H NMR (500 MHz, CDCl3) δ

4.12–4.05 (m, 6 H), 3.68–3.64 (m, 1 H),1.82–1.17 (m, 26 H), 0.88 (t, J = 7.0 Hz, 3 H); 13C NMR

(125 MHz, CDCl3) δ 119.4, 75.4, 75.2, 67.0, 63.6 (2), 40.1, 35.8, 34.7, 31.6, 30.3, 30.0, 24.8,

22.4, 20.6, 19.8, 16.1, 16.0, 13.9; HRMS (EI/isobutane) m/z calcd for C19H36NO5P [M+H]+

390.2409, found 390.2419.

 Spirocycle 17 from 18.  The general procedure for the reductive cyclization was

performed with the following change:  Precursor 18 (0.056 g, 0.14 mmol) in THF (0.7 mL, 0.3

M) was added dropwise via syringe to a pre-cooled (–78 °C) solution of LiDBB (3.5 mL, 0.4 M

in THF, 1.4 mmol) and the reaction mixture was allowed to stir at –78 °C for 20 minutes.  The

reaction was quenched at –78 °C.  The mixture was diluted with Et2O (10 mL) and washed

successively with saturated aqueous NH4Cl (10 mL), saturated aqueous NaHCO3 (10 mL), and
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brine (10 mL).  The crude reaction product was loaded onto a silica gel column and eluted with

(5% CH2Cl2:pentane) to remove DBB and then with (5% Et2O:pentane) to afforded 17

(characterization vide supra) as a yellow oil (0.036 g, 96%).

 Cyclization precursor 19.  General procedure for the coupling of cyclic cyanohydrin 2

with iodides was followed except that the reaction time was extended to 45 minutes.

Cyanohydrin 2 (0.510 g, 2.81 mmol) and iodide (0.820 g, 3.32 mmol) in THF (23.1 mL) were

cooled to –40 °C.  A solution of LDA was added and the reaction mixture was allowed to stir at

–40 °C for 45 minutes.  Purification by MPLC (5% EtOAc/hexanes) afforded 19 as a yellow oil

(0.486 g, 58%):  1H NMR (500 MHz, CDCl3) δ 3.69–3.67 (m, 1 H), 3.54 (t, J = 6.5 Hz, 2 H),

1.86–1.13 (m, 22 H), 0.89 (t, J = 6.5 Hz, 3 H); 13C NMR (125 MHz, CDCl3) δ 119.6, 75.5, 53.4,

44.8, 40.6, 35.9, 34.8, 32.3, 31.7, 30.5, 26.7, 24.9, 23.1, 22.6, 20.7, 14.0; HRMS (EI/isobutane)

m/z calcd for C16H28ClNO [M]+ 285.1859, found 285.1848.

Spirocycle 20.  The general procedure for the reductive cyclization was performed with

the following change:  Precursor 19 (0.089 g, 0.31 mmol) in THF (1.5 mL, 0.2 M) was cooled to

–78 °C.  A pre-cooled (–78 °C) solution of LiDBB (6.0 mL, 0.4 M in THF, 2.4 mmol) was added

dropwise via cannula and the reaction mixture was allowed to stir at –78 °C for 20 minutes.  The

reaction was quenched at –78 °C.  The mixture was diluted with Et2O (10 mL) and washed with

saturated aqueous NH4Cl (10 mL).  The crude reaction product was loaded onto a silica gel

column and eluted with (1% CH2Cl2:pentane) to remove DBB and then with (5%

CH2Cl2:pentane) to recover the reduced products.  Isolation by MPLC (5% CH2Cl2:pentane)

afforded 20 as a yellow oil (0.029 g, 41%):  1H NMR (500 MHz, CDCl3) δ 3.45–3.41 (m, 1 H),

2.15–2.11 (m, 1 H), 1.73–1.10 (m, 23 H), 0.90 (t, J = 6.8 Hz, 3 H); 13C NMR (125 MHz, CDCl3)



Supporting Information Takaoka and Rychnovsky Page 8

δ 71.8, 69.0, 40.6, 37.1, 32.3, 31.9, 29.7, 26.5, 25.6, 22.7, 21.7, 21.3, 19.5, 14.1; HRMS

(EI/isobutane) m/z calcd for C15H28O [M]+ 224.2140, found 224.2144.

Compound 21.  Tetrahydropyran 21, a side-product in the reductive cyclization of 19,

was isolated as a clear oil:  1H NMR (500 MHz, CDCl3) δ 3.22–3.18 (m, 2 H), 1.80–1.78 (m, 1

H), 1.55–1.25 (m, 19 H), 1.14 (dq, J = 15.0, 5.0 Hz, 2 H), 0.87 (t, J = 6.8 Hz, 6 H); 13C NMR

(125 MHz, CDCl3) δ 77.9, 36.6, 31.9, 31.9, 25.4, 23.9, 22.7, 14.0; HRMS (EI/isobutane) m/z

calcd for C15H30O [M]+ 226.2297, found 226.2295.

Cyclization precursor 8.  General procedure for the coupling of cyclic cyanohydrin 2

with iodides was followed except that the reaction time was extended to 45 minutes.

Cyanohydrin 2 (0.462 g, 2.54 mmol) and iodide (0.618 g, 2.57 mmol) in THF (21.0 mL) were

cooled to –40 °C.  A solution of LDA was added and the reaction mixture was allowed to stir at

–40 °C for 45 minutes.  Purification by flash chromatography (5% EtOAc/hexanes) afforded 8 as

a yellow oil (0.393 g, 52%):  1H NMR (500 MHz, CDCl3) δ 5.72–5.66 (m, 1 H), 5.61–5.55 (m, 1

H), 3.87 (d, J = 6.0 Hz, 2 H), 3.70–3.66 (m, 1 H), 3.32 (s, 3 H), 2.15–2.08 (m, 2 H), 1.86–1.15

(m, 18 H), 0.89 (t, J = 6.8 Hz, 3 H); 13C NMR (125 MHz, CDCl3) δ 133.6, 127.0, 119.6, 75.4,

73.1, 57.8, 40.2, 35.9, 34.8, 31.9, 31.7, 30.5 (2), 24.9, 23.2, 22.6, 20.7, 14.0; HRMS

(EI/isobutane) m/z calcd for C18H31NO2 [M]+ 293.2355, found 293.2352.

Spirocycle 9 from 8.  The general procedure for the reductive cyclization was

performed.  Precursor 8 (0.045 g, 0.15 mmol) in THF (0.7 mL, 0.3 M) was added dropwise via

syringe to a pre-cooled (–78 °C) solution of LiDBB (3.5 mL, 0.4 M in THF, 1.4 mmol) and the

reaction mixture was allowed to stir at –78 °C for 20 minutes.  The reaction was quenched at –78

°C.  The mixture was diluted with Et2O (10 mL) and washed with saturated aqueous NH4Cl (10

mL).  The crude reaction product was loaded onto a silica gel column and eluted with (5%
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CH2Cl2:pentane) to remove DBB and then with (5% Et2O:pentane) to afforded 9 as a yellow oil

(0.037 g, 91%):  1H NMR (500 MHz, CDCl3) δ 6.00–5.93 (m, 1 H), 5.03–4.95 (m, 2 H), 3.42–

3.39 (m, 1 H), 2.73 (t, J = 7.3 Hz, 1 H), 1.92–1.87 (m, 2 H), 1.68–1.23 (m, 18 H), 0.88 (t, J = 7.0

Hz, 3 H); 13C NMR (125 MHz, CDCl3) δ 140.4, 113.5, 83.7, 72.4, 46.6, 39.5, 37.0, 34.6, 32.0,

31.4, 30.9, 25.2, 22.6, 20.4, 19.3, 14.0; HRMS (EI/isobutane) m/z calcd for C16H28O [M]+

236.2140, found 236.2135.

Cyclization precursor 10.  General procedure for the coupling of cyclic cyanohydrin 2

with iodides was followed except that the reaction time was extended to 45 minutes.

Cyanohydrin 2 (1.141 g, 6.29 mmol) and iodide (1.517 g, 6.31 mmol) in THF (52.5 mL) were

cooled to –40 °C.  A solution of LDA was added and the reaction mixture was allowed to stir at

–40 °C for 45 minutes.  Purification by flash chromatography (5% EtOAc/hexanes) afforded 10

as a yellow oil (1.406 g, 76%):  1H NMR (400 MHz, CDCl3) δ 5.59–5.54 (m, 2 H), 3.97 (d, J =

4.4 Hz, 2 H), 3.69–5.55 (m, 1 H), 3.32 (s, 3 H), 2.17–2.11 (m, 2 H), 1.85–1.17 (m, 18 H), 0.89 (t,

J = 7.0 Hz, 3 H); 13C NMR (125 MHz, CDCl3) δ 132.6, 126.8, 119.6, 75.5, 68.1, 57.9, 40.2,

35.9, 34.8, 31.7 (2), 30.5, 27.2, 24.9, 23.6, 22.5, 20.7, 14.0; HRMS (EI/isobutane) m/z calcd for

C18H31NO2 [M]+ 293.2355, found 293.2347.

Spirocycle 9 from 10.  The general procedure for the reductive cyclization was

performed.  Precursor 10 (0.050 g, 0.17 mmol) in THF (0.7 mL, 0.3 M) was added dropwise via

syringe to a pre-cooled (–43 °C) solution of LiDBB (3.5 mL, 0.4 M in THF, 1.4 mmol) and the

reaction mixture was allowed to stir at –43 °C for 60 minutes.  The reaction was quenched at –43

°C.  The mixture was diluted with Et2O (10 mL) and washed with saturated aqueous NH4Cl (10

mL).  The crude reaction product was loaded onto a silica gel column and eluted with (5%
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CH2Cl2:pentane) to remove DBB and then with (5% Et2O:pentane) to afforded 9

(characterization vide supra) as a yellow oil (0.037 g, 93%).

Cyclization precursor 11.  General procedure for the coupling of cyclic cyanohydrin 2

with iodides was followed excpet that the reaction time was extended to 45 minutes.

Cyanohydrin 2 (0.800 g, 4.41 mmol) and iodide (1.129 g, 4.44 mmol) in THF (37.0 mL) were

cooled to –40 °C.  A solution of LDA was added and the reaction mixture was allowed to stir at

–40 °C for 45 minutes.  Purification by flash chromatography (5% EtOAc/hexanes) afforded 11

as a yellow oil (1.048 g, 77%):  1H NMR (500 MHz, CDCl3) δ 5.73–5.67 (m, 1 H), 5.59–5.54

(m, 1 H), 3.87 (d, J = 6.0 Hz, 2 H), 3.70–3.66 (m, 1 H), 3.32 (s, 3 H), 2.09 (q, J = 7.3 Hz, 2 H),

1.87–1.27 (m, 20 H), 0.89 (t, J = 7.0 Hz, 3 H); 13C NMR (125 MHz, CDCl3) δ 134.2, 126.5,

119.7, 75.5, 73.1, 57.7, 40.6, 35.9, 34.8, 32.0, 31.7 (2), 30.5, 28.9, 24.9, 23.3, 22.5, 20.7, 14.0;

HRMS (EI/isobutane) m/z calcd for C19H33NO2 [M]+ 307.2511, found 307.2516.

 Spirocycle 12 from 11.  The general procedure for the reductive cyclization was

performed.  Precursor 11 (0.051 g, 0.16 mmol) in THF (0.6 mL, 0.3 M) was added dropwise via

syringe to a pre-cooled (–42 °C) solution of LiDBB (3.5 mL, 0.4 M in THF, 1.4 mmol) and the

reaction mixture was allowed to stir at –42 °C for 60 minutes.  The reaction was quenched at –42

°C.  The mixture was diluted with Et2O (10 mL) and washed with saturated aqueous NH4Cl (10

mL).  The crude reaction product was loaded onto a silica gel column and eluted with (5%

CH2Cl2:pentane) to remove DBB and then with (5% Et2O:pentane) to recover the reduced

products.  Isolation by MPLC (5% Et2O:pentane) afforded 12 as a clear oil (0.026 g, 64%):  1H

NMR (500 MHz, CDCl3) δ 6.21–6.14 (m, 1 H), 5.10–5.05 (m, 2 H), 3.46–3.42 (m, 1 H), 2.92–

2.88 (m, 1 H), 1.90 (dt, J = 10.8, 3.1 Hz, 1 H), 1.74–1.13 (m, 21 H), 0.88 (t, J = 7.0 Hz, 3 H); 13C

NMR (125 MHz, CDCl3) δ 139.2, 114.7, 74.1, 68.6, 40.5, 37.1, 37.0, 32.0, 31.8, 31.6, 30.0, 25.3,
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22.9, 22.7, 21.2, 19.4, 14.1; HRMS (EI/isobutane) m/z calcd for C17H31O [M+H]+ 251.2375,

found 251.2371.

Cyclization precursor 6.  General procedure for the coupling of cyclic cyanohydrin 2

with iodides was followed except that the reaction time was extended to 45 minutes.

Cyanohydrin 2 (0.580 g, 3.20 mmol) and iodide (1.022 g, 3.83 mmol) in THF (26.7 mL) were

cooled to –40 °C.  A solution of LDA was added and the reaction mixture was allowed to stir at

–40 °C for 45 minutes.  Purification by flash chromatography (2% Et2O/hexanes) afforded 6 as a

yellow oil (0.742 g, 72%):  1H NMR (500 MHz, CDCl3) δ 3.70–3.66 (m, 1 H), 2.29 (t, J = 6.5

Hz, 2 H), 1.87–1.18 (m, 18 H), 0.87 (t, J = 10.0 Hz, 3 H), 0.13 (s, 9 H); 13C NMR (125 MHz,

CDCl3) δ 119.5, 106.4, 85.2, 75.5, 75.3, 39.9, 35.9, 34.8, 31.7, 30.4, 24.9, 23.1, 22.6, 20.7, 19.7,

14.0, 0.1; IR (neat) 2175, 1249, 842 cm–1; HRMS (EI/isobutane) m/z calcd for C19H33NOSi [M]+

319.2331, found 319.2334.

Spirocycle 7 from 6.  The general procedure for the reductive cyclization was

performed.  Precursor 6 (0.053 g, 0.16 mmol) in THF (0.6 mL, 0.3 M) was added dropwise via

syringe to a pre-cooled (–40 °C) solution of LiDBB (3.7 mL, 0.4 M in THF, 1.3 mmol) and the

reaction mixture was allowed to stir at –40 °C for 20 minutes.  The reaction was quenched at –40

°C.  The mixture was diluted with Et2O (10 mL) and washed with saturated aqueous NH4Cl (10

mL).  The crude reaction product was loaded onto a silica gel column and eluted with (5%

CH2Cl2:pentane) to remove DBB and then with (2% Et2O:pentane) to recover the reduced

products.  Isolation by MPLC (2% Et2O:pentane) afforded 7 as a clear oil (0.028 g, 58%):  1H

NMR (500 MHz, CDCl3) δ 5.56 (s, 1 H), 3.37–3.36 (m, 1 H), 2.44–2.42 (m, 1 H), 2.30–2.28 (m,

1 H), 1.94–1.17 (m, 18 H), 0.87 (t, J = 7.2 Hz, 3 H), 0.11 (s, 9 H); 13C NMR (125 MHz, CDCl3)
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δ 162.5, 121.1, 82.0, 70.1, 41.0, 36.2, 31.9, 31.5, 30.7, 29.7, 25.3, 22.7, 20.9, 20.1, 14.1, –0.2;

HRMS (EI/isobutane) m/z calcd for C18H34OSi [M]+ 294.2379, found 294.2381.

 Iodide 13.  To a solution of alcohol (0.478 g, 3.31 mmol), PPh3 (3.628 g, 13.83 mmol),

and imidazole (0.955 g, 14.03 mmol) in Et2O (34.6 mL) was added a solution of I2 (3.141 g,

12.37 mmol) in Et2O (40. 4 mL, 0.3M) via cannula as a steady stream.  The resulting yellow

reaction mixture was stirred for 5h.  The reaction was quenched with aqueous 10% Na2S2O3 (100

mL) and the mixture was stirred vigorously until the solids dissolved.  The organic layer was

separated and washed successively with saturated aqueous NaHCO3 (100 mL) and brine (100

mL).  The organic layer was dried over anhydrous MgSO4, filtered, and concentrated in vacuo at

0 °C.  Purification by flash chromatography (10% Et2O:pentane) affords 13 as a clear oil (0.767

g, 71%):  1H NMR (500 MHz, CDCl3) δ 5.39 (t, J = 5.6 Hz, 1 H), 3.92 (d, J = 6.7 Hz, 2 H), 3.29

(s, 3 H), 3.14 (t, J = 6.7 Hz, 2 H), 2.13 (t, J = 7.6 Hz, 2 H), 1.94 (quint., J = 7.1 Hz, 2 H), 1.67 (s,

3 H); 13C NMR (125 MHz, CDCl3) δ 138.2, 122.1, 68.8, 58.0, 40.0, 31.3, 16.3, 6.4.

Cyclization precursor 14.  General procedure for the coupling of cyclic cyanohydrin 2

with iodides was followed except that the reaction time was extended to 90 minutes.

Cyanohydrin 2 (0.429 g, 2.36 mmol) and iodide 13 (0.767 g, 2.33 mmol) in THF (19.4 mL) were

cooled to –40 °C.  A solution of LDA was added and the reaction mixture was allowed to stir at

–40 °C for 90 minutes.  Purification by flash chromatography (5% EtOAc/hexanes) afforded 14

as a yellow oil (0.652 g, 91%):  1H NMR (500 MHz, CDCl3) δ 5.36 (t, J = 5.6 Hz, 1 H), 3.93 (d,

J = 6.8 Hz, 2 H), 3.69–3.66 (m, 1 H), 3.32 (s, 3 H), 2.14–2.04 (m, 2 H), 1.84–1.13 (m, 21 H),

0.88 (t, J = 7.2 Hz, 3 H); 13C NMR (125 MHz, CDCl3) δ 139.5, 121.5, 119.6, 75.4 (2), 68.9,

57.8, 40.2, 39.1, 35.9, 34.8, 31.7, 30.5, 24.9, 22.6, 21.6, 20.7, 16.1, 14.0; HRMS (EI/isobutane)

m/z calcd for C19H33NO2 [M]+ 307.2511, found 307.2512.
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Spirocycle 15 from 14.  The general procedure for the reductive cyclization was

performed.  Precursor 14 (0.060 g, 0.20 mmol) in THF (0.6 mL, 0.3 M) was added dropwise via

syringe to a pre-cooled (–40 °C) solution of LiDBB (4.0 mL, 0.3 M in THF, 1.3 mmol) and the

reaction mixture was allowed to stir at –40 °C for 60 minutes.  The reaction was quenched at –40

°C.  The mixture was diluted with Et2O (10 mL) and washed with saturated aqueous NH4Cl (10

mL).  The crude reaction product was loaded onto a silica gel column and eluted with (5%

CH2Cl2:pentane) to remove DBB and then with (5% Et2O:pentane) to afforded 15 as a yellow oil

(0.044 g, 89%):  1H NMR (500 MHz, CDCl3) δ 6.20–6.15 (m, 1 H), 5.03–4.99 (m, 2 H), 3.66–

3,60 (m, 1 H), 2.08–2.02 (m, 1 H), 1.94–1.89 (m, 1 H), 1.82–1.17 (m, 18 H), 0.98 (s, 3 H), 0.87

(t, J = 9.6 Hz, 3 H); 13C NMR (125 MHz, CDCl3) δ 145.4, 111.4, 86.3, 70.5, 51.6, 40.2, 38.3,

37.1, 32.0, 30.0, 28.0, 25.5, 22.7, 21.7, 19.5, 18.4, 14.1; HRMS (EI/isobutane) m/z calcd for

C17H30O [M]+ 250.2297, found 250.2293.

Relevant nOe's observed for 15:

O
C5H11

H3C
H

H

H H

H

OC5H11

H3C
H

H

H H

H

OC5H11

H3C
H

H

H H

H


	Cyclic cyanohydrin 2.   The general procedure established by Rychnovsky was followed.6  A solution of (()–(–decanolactone 1 (1.0 mL, 5.5 mmol) in CH2Cl2 (33.0 mL, 0.17M) was cooled to –78 ˚C.  Diisobutylaluminum hydride (DIBAL-H) (11.1 mL, 1.0 M in hexan
	A solution of (-acetoxy ether (1.784 g, 8.32 mmol) in CH2Cl2 (41.6 mL, 0.2M) was cooled to –78 ˚C.  Trimethylsilyl cyanide (TMSCN) (2.2 mL, 16.15 mmol) was added dropwise via syringe, followed by the dropwise addition of BF3·OEt2 (1.6 mL, 12.5 mmol) and
		General procedure for the coupling of cyclic cyanohydrin 2 with iodides:  A solution of cyclic cyanohydrin 2 (1.0 equiv.) and iodide (1.0 equiv.) in THF was cooled to –40 ˚C.  DMPU (11.6 equiv.) was added dropwise via syringe, followed by the dropwise a

