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S 43-S 45  1H-NMR (500 MHz), 13C-NMR (125 MHz), Dept-135 -NMR (125 
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S 58-S 60  1H-NMR (300 MHz), 13C-NMR (75 MHz), Dept-135 -NMR (75 MHz) 

of bis-TBS compound 6e 
S 61-S 63  1H-NMR (300 MHz), 13C-NMR (75 MHz), Dept-135 -NMR (75 MHz) 

of compound 6e 
S 64-S 66  1H-NMR (300 MHz), 13C-NMR (75 MHz), Dept-135 -NMR (75 MHz) 

of compound 6f 
S 67-S 69  1H-NMR (300 MHz), 13C-NMR (75 MHz), Dept-135 -NMR (75 MHz) 

of bis-TBS compound 6g 
S 70-S 72  1H-NMR (300 MHz), 13C-NMR (75 MHz), Dept-135 -NMR (75 MHz) 

of compound 6g 
S 73-S 75  1H-NMR (300 MHz), 13C-NMR (75 MHz), Dept-135 -NMR (75 MHz) 

of bis-TBS compound 6i 
S 76-S 78  1H-NMR (300 MHz), 13C-NMR (75 MHz), Dept-135 -NMR (75 MHz) 

of compound 6i 
S 79-S 81  1H-NMR (500 MHz), 13C-NMR (125 MHz), Dept-135 -NMR (125 

MHz) of bis-TBS compound 6l 
S 82-S 84  1H-NMR (500 MHz), 13C-NMR (125 MHz), Dept-135 -NMR (125 

MHz) of compound 6l 
S 85-S 87  1H-NMR (500 MHz), 13C-NMR (125 MHz), Dept-135 -NMR (125 

MHz) of enone  
S 88-S 90  1H-NMR (500 MHz), 13C-NMR (125 MHz), Dept-135-NMR (125 

MHz) of compound 11 
S 91-S 93  1H-NMR (500 MHz), 13C-NMR (125 MHz), Dept-135 -NMR (125 

MHz) of compound 13 
S 94-S 96  1H-NMR (500 MHz), 13C-NMR (125 MHz), Dept-135 -NMR (125 

MHz) of compound 14 
S 97-S 99  1H-NMR (500 MHz), 13C-NMR (125 MHz), Cosy (500 MHz) of 

domino product 15a 
S 100-S 105 1H-NMR (500 MHz), 13C-NMR (125 MHz), Dept-135 -NMR (125 

MHz), Cosy (500 MHz), HMQC (500 MHz), HMBC (500 MHz) of 
domino product 15b 

S 106-S 111  1H-NMR (500 MHz), 13C-NMR (125 MHz), Dept-135 -NMR (125 
MHz), Cosy (500 MHz), HMQC (500 MHz), HMBC (500 MHz) of 
domino product 15c 
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Experimental Section:  

1- General Experimental Section:  "Usual work up" means washing of the organic layer 

with brine, drying on anhydrous MgSO4, and evaporating in vacuo with a rotary evaporator at 

aspirator pressure. Melting points (uncorrected) were determined with the aid of a Büchi B-

540 apparatus. IR spectra were recorded on a Perkin-Elmer Spectrum BX instrument with an 

FT-IR system. Absorptions are given in cm-1.  Optical Rotations were measured on a JASCO-

810 polarimeter using a cell of 1 dm-length path. NMR spectra were run in CDCl3 unless 

otherwise noted. Experimental evidence favoring the structures investigated came from a 

comprehensive range of 1H and 13C NMR data (500/125 and 300/75 MHz respectively, 1D 

and 2D experiments) and corroborated by spatial proximity (n.O.e) studies using mainly the 

1D NOEDIFF technique.1  For all compounds investigated, multiplicities of 13C resonances 

were assigned by the SEFT technique.2 1H chemical shifts are expressed in ppm downfield 

from TMS using the residual nondeuterated solvent as internal standard (CDCl3 1H, 7.26 

ppm). 13C chemical shifts are reported relative to CDCl3 triplet centered at 77.0 ppm. Mass 

spectra acquired in the positive ion mode under electron spray ionization (ES+) using a mobile 

phase of methanol, will be abbreviated as ESIMS (MeOH). HR will be added for the high 

resolution mass measurements (HRESIMS). 

The required unsaturated diols were prepared straightforwardly, in their optically pure form, 

following published procedures. Pb(OAc)4 was purchased from Aldrich Chemicals and used 

as received. The acetic acid content of the latter (introduced in excess of 0.2 equiv) was 

mostly removed under vacuum in the reaction vessel.  

Given the fact that Pb(OAc)4 mediated domino transformations are insensitive to diol 

stereochemistry, the starting diols were used as diastereomeric mixtures. However, we 

separated a few cis or trans diols for characterization purposes. 

Crystallographic data (excluding structure factors) for the structures reported in this paper 

have been deposited with the Cambridge Crystallographic Data Centre as supplementary 

publication no. CCDC 659173 (compound 15b). Copies of the data can be obtained free of 

charge on application to CCDC, 12 Union Road, Cambridge CB21EZ, UK (fax: (+44)1223-

336-033; e-mail: deposit@ccdc.cam.ac.uk). 
 

 
 

                                                
1 Hall, L. D.; Sanders, J. K. M. J. Am. Chem. S.oc. 1980, 102, 5703-5711. 
2 LeCocq, C. ; Lallemand, J.-Y.  J. C. S. Chem. Commun. 1981, 150-152. 
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1-1 General procedure for acetoxylation of bicyclic enones with Pb(OAc)4 
 

A dry flask, equipped with a Dean-Stark apparatus was charged with bicyclic enone (1 mmol) 

and Pb(OAc)4 (3 mmol) vacuumed, flushed with argon before dry benzene (5 mL) was added 

and the reaction mixture was heated at 90 °C (oil bath temperature should not exceed 100 °C) 

for 3 days. After cooling a large volume of ether was added, and the reaction mixture stirred 

for an additional hour, filtered, and the filtrate washed with brine and water, dried on MgSO4, 

concentrated and purified by chromatography on silica with heptane-Et2O 4:1 as eluent 

affording the desired bicyclic acetoxy enones as a nearly 1:1 epimeric mixture (α/β-OAc).  

 

1-2 General procedure for reduction of acetoxy-enones 

To a stirred suspension of LiAlH4 (4.0 mmol) in 5 mL of anhydrous Et2O, cooled to nearly 0 

°C, was added dropwise a solution of acetoxyenone (1.0 mmol) in anhydrous Et2O (5 mL). 

After stirring at this temperature for 30-40 min (TLC monitoring) the mixture was diluted 

with wet Et2O and treated with a small amount of 6 N NaOH solution (for each 1 g of LiAlH4: 

1mL of water, 1 mL of 6 N NaOH and 3 mL more water were added). The organic layer was 

worked up as usual to give, after silica gel chromatography (eluent: heptane/EtOAc) the 

corresponiding diols. 

 

1-3 General procedure for the nucleophilic addition to aldehyde using Grignard and 

organolithium reagents 

 

To a solution of aldehyde (1.0 mmol) in THF was added organolithium or organomagnesium 

bromide (5.0 mmol), at –78 °C, and the mixture was stirred for 1–3 h under argon. The 

reaction mixture was poured into saturated aqueous soultion of NH4Cl at 0 °C, then extracted 

with EtOAc, washed with saturated aqueous solution of NaHCO3, worked up as usual and 

chromatographed on silica gel to give the corresponding compound. 

 

1-4 General procedure for oxidation with Dess–Martin’s periodinane.  

 
To a stirred solution of alcohol (1 mmol) in 15 mL of dry methylene chloride and 2 mL of dry 

pyridine 3 equiv of Dess–Martin periodinane reagent were added and the reaction mixture 

was stirred at room temperature until TLC analysis indicated that the reaction was complete 
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(ca. 1–3 h). The mixture was diluted with methylene chloride, washed with a saturated 

aqueous solution of sodium bicarbonate, then sodium thiosulfate solution, worked up as usual, 

and chromatographed on SiO2 (eluent heptane/EtOAc, 4:1) to give the corresponding ketone. 

 

1-5 General procedure for fluoride deprotection 

To a magnetically stirred solution of TBS-protected alcohol (1.0 mmol) was added 

tetrabutylammonium fluoride (4.0 mmol). The reaction was stirred at 60 °C until TLC 

monitoring showed no starting material left (usually ca. 1 h). After dilution with EtOAc, 

workup as usual and chromatography on SiO2 gave the expected compound. 

 

1-6 General procedure for PhI(OAc)2 mediated oxidative cleavage (Method A). 

  

A dry flask was charged with 1.0 mmol of unsaturated diols and 1.2 mmol of PhI(OAc)2, put 

under vacuum, flushed with argon and cooled to 0 °C. Acetonitrile (5 mL) was then added 

and the cooling bath removed soon after, and the mixture was stirred at room temperature 

while monitoring by TLC. After TLC analysis indicated consumption of the starting diol and 

conversion of the intermediate dialdehyde into the cyclic ene-acetal, the reaction mixture was 

diluted with Et2O and filtered through celite. The filtrate was concentrated and purified by 

SiO2 chromatography. 

 

1-7 General procedure for the lead tetraacetate mediated oxidative cleavage (Method B). 

Placed in a flame dried flask, unsaturated diols (1.0 mmol, diastereomeric mixture) and 

Pb(OAc)4 (1.4 mmol) were vacuumed and flashed with argon and cooled to 0 °C. Toluene (5 

mL) was added, the ice bath removed soon after, and the mixture was stirred at room 

temperature while monitoring by TLC. After TLC analysis indicated consumption of the 

starting diol and conversion of the intermediate dialdehyde into the cyclic ene-acetal, the 

reaction mixture was diluted with Et2O and filtered through Celite. The filtrate was 

concentrated and purified by SiO2 chromatography. 
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Preparation of bicyclic aldehyde 4 

TBSO

TBSO

O OEt

O

O OEt

2
TBSO

TBSO

O

O

O OEt

1

AcO

43

1-Pb(OAc)4
1-LiAlH4 1-LiAlH4

2-DMP2-TBSCl

C15H20O5

Exact Mass: 280,13
 C, 64.27; H, 7.19; O, 28.54

 C13H18O3

Exact Mass: 222,13
C, 70.24; H, 8.16; O, 21.59

C25H48O4Si2
Exact Mass: 468,31

 C, 64.05; H, 10.32; O, 13.65; Si, 11.98

 C23H44O3Si2
Exact Mass: 424,28

C, 65.04; H, 10.44; O, 11.30; Si, 13.22

Benzene

 
 

The acetoxylation of 1, carried out on 22.5 mmol (5.0 g) scale according to the general 

procedure, afforded after flash chromatography, using heptane/EtOAc 1:1 as eluent the 

corresponding α- and β- acetoxy-enones 2 (4.6 g, 73%). One diastereomer having the α-OAc 

configuration was separated for characterization purposes. 

(4aR,6R)-Ethyl-6-acetoxy-7-oxo-1,2,3,4,4a,5,6,7-octahydronaphthalene-4a-carboxylate:  

O

O OEt

AcO

 
2 (α-OAc): colourless oil; IR (film): ν = 2936, 2853, 1750, 1719, 1693, 1365, 1241, 1215, 

1077, 801 cm-1; 1H NMR (500 MHz, CDCl3): δ = 1.24 (t, J = 7.2 Hz, 3H), 1.38 (m, 3 H), 1.66 

(m, 2 H), 1.83 (m, 1 H), 1.96 (t, J =13.5 Hz, 1 H), 2.07 (s, 3 H), 2.38 (m, 3 H), 4.18 and 4.23 

(ABquartet, J = 7.2 Hz, 2 H), 5.31 (dd, J = 5.2, 14.2 Hz, 1 H), 5.87 (s, 1 H); 13C-NMR (125 

MHz, CDCl3): δ =  14.2, 20.8, 22.8, 26.5, 33.8, 38.8, 39.6, 50.1, 61.9, 70.7, 124.9, 163.1, 

169.9, 172.5, 193.2; ESIMS (MeOH): 303.1 ([M + Na]+, 100). HRESIMS: calcd. for 

C15H20O5Na m/z 303.1208; found: 303.1205; Analysis: calcd. for C15H20O5 (280.13) C 64.27, 

H 7.19; found: C 62.61, H 7.31. 

 

Reduction of the acetoxyenone 2 (4.5 g, 16.1 mmol) in Et2O (32 mL) with LiAlH4 (762 mg, 

20.1 mmol) at –20 °C, using the general procedure gave after flash chromatography using 

heptane/EtOAc 1:1 as eluent, the desired diols (3.5 g, 90%). One diastereomer was separated 

for characterization purposes. 

(4aR,6R,7R)-Ethyl 6,7-dihydroxy-1,2,3,4,4a,5,6,7-octahydronaphthalene-4a-carboxylate 

HO

O OEt

HO

 
colourless oil; IR (film): ν = 3417, 2930, 2857, 1723, 1449, 1369, 1234, 1187, 1028, 861 cm-

1; 1H NMR (500 MHz, CDCl3): δ = 1.22 (m, 3 H), 1.24 (t, J = 7.1 Hz, 3 H), 1.50 (t, J = 13.1 

Hz, 2 H), 1.61 (d, J = 6.1 Hz, 1 H), 1.73 (d, J = 2.9 Hz, 1 H), 2.14 (dd, J = 3.5, 13.2 Hz, 2 H), 
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2.30 (d, J = 11.1 Hz, 1 H), 3.57 (m, 1 H), 3.78 (d, J = 6.0 Hz, 1 H), 3.87 (d, J = 2.2 Hz, 1 H), 

3.96 (t, J = 6.4 Hz, 1 H), 4.12 and 4.17 (ABquartet, J = 7.1 Hz, 2 H), 5.38 (s, 1 H); 13C-NMR 

(125 MHz, CDCl3): δ =  14.2, 23.3, 27.2, 32.9, 38.7, 41.4, 49.8, 61.1, 70.4, 73.9, 124.7, 139.8, 

175.4; ESIMS (MeOH): 263.2 ([M + Na]+, 100); HRESIMS: calcd. for C13H20O4Na m/z 

263.1259; found: 263.1259; Analysis: calcd. for C13H20O4 (240.14) C 64.98, H 8.39; found: C 

63.91, H 8.25. 

tert-butyldimetylsily chloride (3.76 g, 24.96 mmol) was added to a solution of imidazole (2.83 

g, 41.6 mmol) and the unsaturated diols thus obtained (1.0 g, 4.16 mmol) in dry DMF (19 

mL) at 0 °C. The reaction mixture was allowed to warm to room temperature and was stirred 

for 15 h (TLC monitoring). After cooling again to 0 °C, the reaction mixture was extracted in 

CH2Cl2, washed with 1 N HCl and saturated NaHCO3 solution and worked up in the usual 

manner, to provide the bis-TBS protected compound 3 (1.7g, 87%) after chromatography 

(eluent: heptane/EtOAc 4:1). One diastereomer was separated for characterization purposes. 

TBSO

O OEt

TBSO

 
(4aR,6R,7R)-Ethyl 6,7-bis(tert-Butyldimethylsilyloxy)-1,2,3,4,4a,5,6,7-octahydronaphthal 

ene-4a-carboxylate  3: 

colourless oil; IR (film): ν = 2929, 2892, 2856, 1728, 1472, 1255, 1095, 835, 774, 670 cm-1; 
1H NMR (500 MHz, CDCl3): δ = –0.02 (s, 3 H), –0.01 (s, 3 H), 0.01 (s, 3 H), 0.02 (s, 3 H), 

0.82 (m, 3 H), 0.84 (s, 9 H), 0.87 (s, 9 H), 1.16 (m, 2 H), 1.27 (t, J = 7.1 Hz, 3 H), 1.46 (dd, J 

=12.1, 13.5 Hz, 1 H), 2.03 (dd, J = 3.4, 13.5 Hz, 1 H), 2.13 (m, 2 H), 2.22 (m, 1 H), 3.60 (ddd, 

J = 1.4, 3.3, 7.3 Hz, 1 H), 3.98 (td, J = 1.8, 7.3 Hz, 1 H), 4.15 (m, 2 H), 5.28 (dd, J = 1.4, 3.3 

Hz, 1 H); 13C-NMR (125 MHz, CDCl3): δ = –4.8, –4.5, –4.0, –3.9, 14.3, 18.1, 18.2, 23.4, 25.8 

(3C), 26.0 (3C), 27.5, 33.1, 38.9, 42.8, 49.6, 60.7, 71.0, 74.4, 126.1, 138.7, 175.1; ESIMS 

(MeOH): 491.3 ([M + Na]+, 100); HRESIMS: calcd. for C25H48O4NaSi2 m/z 491.2989; found: 

491.2952; Analysis: calcd. for C25H48O4NaSi2 (468.31) C 64.09, H 10.32; found: C 64.88, H 

9.75. 

Reduction of the angular ester functionality 3 (9012 mg, 19.2 mmol) was then achieved, using 

the general procedure to give, after flash chromatography (heptane/EtOAc, 1:1) the desired 

alcohol (8179 mg, 84%). One diastereomer was separated for characterization purposes. 
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((4aR,6R,7R)-6,7-bis(tert-Butyldimethylsilyloxy)-1,2,3,4,4a,5,6,7-octahydronaphthalen -

4a-yl)methanol : 

TBSO

HO
TBSO

 
Colourless oil; IR (film): ν = 3445, 2928, 2856, 1472, 1359, 1251, 1092, 1056, 1008, 939, 

877, 834, 773, 669 cm-1; 1H NMR (500 MHz, CDCl3): δ = 0.07 (s, 3 H), 0.08 (s, 3 H), 0.09 (s, 

3 H), 0.1 (s, 3 H), 0.90 (s, 9 H), 0.91 (s, 9 H), 1.20 (dd, J = 5.1, 13.3 Hz, 1 H), 1.26 (m, 2 H), 

1.51 (m, 2 H), 1.74 (ddd, J = 3.2, 5.5, 13.5 Hz, 1 H), 1.79 (m, 2 H), 2.02 (dd, J = 3.7, 13.5 

Hz, 1 H), 2.07(m, 2 H), 3.53 and 3.73 (ABquartet, J = 10.7 Hz, 2 H), 3.84 (ddd, J = 3.7, 6.6, 

10.2 Hz, 1 H), 4.00 (ddd, J = 1.6, 2.8, 6.6 Hz, 1 H), 5.35 (dd, J = 1.6, 2.6 Hz, 1 H); 13C NMR 

(125 MHz, CDCl3): δ = –4.7, –4.6, –4.2, –4.1, 18.0, 18.2, 21.9, 26.0 (3C), 26.1 (3C), 27.9, 

31.9, 36.6, 40.9, 42.0, 65.0, 70.9, 73.4, 125.9, 141.4; ESIMS (MeOH): 449.3 ([M + Na]+, 

100); HRESIMS: calcd. for C23H46O3Si2Na m/z 449.2883, found: 449.2921; Analysis: calcd. 

for C23H46O3Si2 (426.29) C 64.73, H 10.86; found: C 64.23, H 10.76. 

 

Oxidation of the alcohol thus obtained (4.12 g, 9.66 mmol) was carried out with Dess-Martin 

periodinane (DMP) (11.9 g, 28.11 mmol) in dry methylene chloride (28 mL) and pyridine 

(7.6 mL) for 1 h using the general procedure, to give after chromatography (heptane/EtOAc, 

4:1), the corresponding aldehyde 4 (3.56 g, 90%). One diastereomer was separated for 

characterization purposes. 

 

(4aR,6R,7R)-6,7-bis(tert-Butyldimethylsilyloxy)-1,2,3,4,4a,5,6,7-octahydronaphthalene-

4a-carbaldehyde  4:  

TBSO

O
TBSO

 
colourless oil; IR (film): ν = 2928, 2855, 1727, 1472, 1251, 1097, 1066, 834, 773, 672cm-1; H 

NMR (500 MHz, CDCl3): δ = 0.05 (s, 3 H), 0.06 (s, 3 H), 0.09 (s, 3 H), 0.1 (s, 3 H), 0.88 (s, 9 

H), 0.91 (s, 9 H), 1.29 (m, 2 H), 1.44 (t, J = 13.9 Hz, 1 H), 1.64 (m, 1 H), 1.79 (m, 2 H), 1.95 

(dd, J = 3.1, 13.9 Hz, 1 H), 2.08 (m, 2 H), 2.22 (d, J = 13.9 Hz, 1 H), 3.53 (ddd, J = 3.4, 6.9, 

10.5 Hz, 1 H), 4.04 (m, 1 H), 5.45 (dd, J = 2.5, 4.2 Hz, 1 H), 9.56 (s, 1 H); 13C-NMR (125 

MHz, CDCl3): δ =  –4.7 (2C), –4.5 (2C), 18.0, 18.2, 23.0, 26.0 (3C), 26.0 (3C), 27.3, 32.9, 

35.9, 39.3, 53.4, 70.4, 73.7, 127.4, 137.3, 203.7; ESIMS (MeOH): 447.2 ([M + Na]+, 100); 
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HRESIMS: calcd. for C23H44O3Si2Na m/z 447.2727; found: 447.2743; Analysis: calcd. for 

C23H44O3Si2: (424.28) C 65.04, H 11.44; found: C 64.21, H 10.67. 

 

Preparation of substrate-diol 6a and its oxidative cleavage 

4

TBSO

TBSO

O

 C23H44O3Si2
Exact Mass: 424,2829

 C, 65.04; H, 10.44; O, 11.30; Si, 13.22

HO

HO

O

PhI(OAc)2

 MeCN O

O

O

6a 15a

 TBAF

 C11H16O3

Exact Mass: 196,11

C, 67.32; H, 8.22; O, 24.46

 C11H14O3

Exact Mass: 194,09

 C, 68.02; H, 7.27; O, 24.71  
Fluoride deprotection was carried out on 4 (314 mg, 0.74 mmol) for 1 h using the general 

procedure to give after chromatography (SiO2, heptane/EtOAc, 1:1) 6a (124.9 mg, 86%). One 

diastereomer was separated for characterization purposes. 

(4aR,6R,7R)-6,7-dihydroxy-1,2,3,4,4a,5,6,7-octahydronaphthalene-4a-carbaldehyde  6a: 

HO

O
HO

 
Colourless oil; IR (film): ν = 3350, 2926, 2855, 1720, 1666, 1448, 1368, 1252, 1147, 1056, 

1029, 952, 861, 848, 707 cm-1; 1H-NMR (500 MHz, CDCl3): δ = 0.82 (m, 2 H), 1.25 (m, 2 

H), 1.70 (m, 3 H), 2.04 (dd, J = 3.7, 9.9 Hz, 1 H), 2.10 (m, 2 H), 3.38 (ddd, J = 3.7, 7.8, 12.1 

Hz, 1 H), 3.98 (td, J = 1.9, 7.8 Hz, 1 H), 4.50 (bs, 2 H), 5.49 (s, 1 H), 9.45 (s, 1H); 13C-NMR 

(125 MHz, CDCl3): δ = 23.0, 27.0, 32.4, 35.7, 37.9, 53.6, 69.5, 73.4, 126.3, 137.8, 204.3; 

ESIMS (MeOH): 219.10 ([M + Na]+, 100); HRESIMS: calcd. for C11H16O3Na m/z 219.0997; 

found: 219.0990. 

Oxidative cleavage of 6a (diastereomeric mixture) was achieved using Method A on 42 mg 

(0.21 mmol) affording 5.4 mg (13%) of domino product 15a, after SiO2 flash column 

chromatography (heptane/EtOAc, 4:1 as eluent). 

Colourless oil; IR (film): ν = 2934, 2858, 1656, 1471, 1447, 1396, 1379, 1250, 1182, 1088, 

1038, 1014, 923, 893, 884, 819, 744 cm-1; 1H-NMR (500 MHz, CDCl3): δ = 0.82 (m, 2 H), 

1.24 (m, 1 H), 1.64 (m, 1 H), 1.72 (m, 3 H), 1.90 (m, 1 H), 1.71 and 2.27 (ABquartet, J = 10.0 

Hz, 2 H), 4.96 (d, J = 6.1 Hz, 1 H), 5.31 (s, 1 H), 5.34 (s, 1 H), 6.41 (d, J = 6.1 Hz, 1 H); 13C-

NMR (125 MHz, CDCl3): δ = 22.5, 22.6, 23.1, 29.7, 35.6, 39.5, 42.1, 96.9, 101.3, 104.9, 

141.5; ESIMS (MeOH): 217.10 ([M + Na]+, 100); HRESIMS: calcd. for C11H14O3Na m/z 

217.0841; found: 217.0818. 
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Preparation of substrate-diol 6b and its oxidative cleavage 

4

TBSO

TBSO

TBSO

TBSO1- MeLi

2- DMP

OO

 C23H44O3Si2
Exact Mass: 424,2829

 C, 65.04; H, 10.44; O, 11.30; Si, 13.22

 C24H46O3Si2
Exact Mass: 438,2985

 C, 65.69; H, 10.57; O, 10.94; Si, 12.80

HO

HO

O

 C12H18O3

Exact Mass: 210,1256

 C, 68.54; H, 8.63; O, 22.83

6b

PhI(OAc)2
or 

Pb(OAc)4 O

O

O

 C12H16O3

Exact Mass: 208,11

C, 69.21; H, 7.74; O, 23.05

15b

 TBAF

 
Nucleophilic addition was carried out on aldehyde 4 (760 mg, 1.79 mmol) with MeLi (1.7 M 

in pentane 6.7 mL, 10.7 mmol) in dry THF (9 mL) for 30 min using the general procedure to 

give after chromatography (SiO2, heptane/EtOAc, 1:1) the desired product (710 mg, 90%) as 

a diastereomeric mixture, which was taken as such for the next operation. Oxidation of the 

carbinol thus obtained (710 mg, 1.61 mmol) was carried out with Dess-Martin periodinane 

(DMP) (2051 mg, 4.83 mmol) in dry methylene chloride (5 mL) and pyridine (1.3 mL) for 1 

h, using the general procedure to give after chromatography (SiO2, (heptane/EtOAc, 9:1) the 

desired ketone  (605 mg, 86%). One diastereomer was separated for characterization 

purposes. 

 1-((4aR,6R,7R)-6,7bis(tert-Butyldimethylsilyloxy)1,2,3,4,4a,5,6,7octahydronaphthalen-

4a-yl)ethanone: 

TBSO

TBSO

O

 
colourless oil; IR (film): ν = 2951, 2930, 2857, 2888, 2361, 1709, 1472, 1360, 1256, 1096, 

1068, 836, 774, 668 cm-1; 1H NMR (500 MHz, CDCl3): δ = 0.02 (s, 3 H), 0.04 (s, 3 H), 0.07 

(s, 3 H), 0.09 (s, 3 H), 0.86 (s, 9 H), 0.89 (s, 9 H), 1.24 (m, 2 H), 1.43 (dd, J =8.2, 14.2 Hz, 1 

H), 1.48 (dd, J = 3.7, 13.2 Hz, 1 H), 1.58 (dd, J = 3.3, 6.3 Hz, 1 H), 1.74 (m, 1 H), 1.91 (dd, J 

= 4.5, 13.1 Hz, 1 H), 1.96 (dd, J = 3.3, 14.1 Hz, 1 H), 2.16 (s, 3 H), 2.21 (m, 2 H), 3.65 (ddd, 

J = 3.3, 5.5, 8.5 Hz, 1 H), 3.95 (ddd, J = 1.6, 3.7, 5.4 Hz, 1 H), 5.48 (dd, J = 1.4, 3.6 Hz, 1 H); 
13C-NMR (125 MHz, CDCl3): δ = –4.7, –4.5, –4.4, –4.3, 17.9, 18.1, 23.6, 25.5, 25.9 (3C), 

26.0 (3C), 27.9, 34.4, 36.9, 38.6, 55.0, 70.3, 71.5, 124.2, 140.9, 212.2; ESIMS (MeOH): 461.3 

([M + Na]+, 100); HRESIMS: calcd. for C24H46O3NaSi2 m/z 461.2883; found: 461.2897; 

Analysis: calcd. for C24H46O3 (438.29) C 65.69, H 10.57; found: C 65.13, H 10.38. 
 

Fluoride deprotection of the latter was carried out on  560 mg (1.27 mmol) for 1 h using the 

general procedure to give after chromatography (SiO2, heptane/EtOAc, 1:1) 6b (240 mg, 

90%). One diastereomer was separated for characterization purposes. 
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1-((4aR,6R,7R)-6,7-Dihydroxy-1,2,3,4,4a,5,6,7-octahydronaphthalen-4a-yl)ethanone  6b: 

HO

HO

O

 
Colourless oil; IR (film): ν = 3371, 2929, 2856, 1697, 1666, 1448, 1436, 1351, 1168, 1134, 

1056, 1026, 914, 842, 729 cm-1; 1H-NMR (500 MHz, CDCl3): δ = 1.16 (m, 1 H), 1.26 (m, 2 

H), 1.55 (t, J = 13.2 Hz, 1 H), 1.66 (d, J = 13.2 Hz, 1 H), 1.74 (m, 1 H), 1.99 (m, 3 H), 2.04 

(dd, J = 3.5, 13.6 Hz, 1 H), 2.19 (d, J = 6.8 Hz, 1 H), 2.22 (s, 3 H), 2.33 (d, J = 13.8 Hz, 1 H), 

3.44 (m, 1 H), 3.97 (d, J = 7.1 Hz, 1 H), 5.46 (t, J = 2.1 Hz, 1 H); 13C-NMR (125 MHz, 

CDCl3): δ = 23.5, 25.7, 27.3, 33.0, 38.3, 40.2, 56.1, 70.1, 73.9, 125.1, 140.5, 212.1; ESIMS 

(MeOH): 233.1 ([M + Na]+, 100); HRESIMS: calcd. for C12H18O3Na m/z 233.1154; found: 

233.1162; Analysis: calcd. for C12H18O3 (210.12) C 68.54, H 8.63; found: C 65.52, H 8.74. 

Oxidative cleavage of 6b (diastereomeric mixture) was achieved using Method A on 90 mg 

(0.42 mmol) and Method B on 50 mg (0.23 mmol) affording respectively 52.2 mg (60%) and 

27 mg (56%) of domino product 15b, after SiO2 flash column chromatography 

(heptane/EtOAc, 4:1 as eluent). 

Domino product 15b: White solid; Mp: 77-78 °C (Heptane); IR (film): ν = 2997, 2930, 

2856, 1655, 1378, 1249, 1086, 1013, 922, 883, 819, 624 cm-1; 1H-NMR (500 MHz, CDCl3): δ 

= 1.25 (m, 2 H), 1.32 (m, 2 H), 1.36 (d, J = 12.2 Hz, 1 H), 1.39 (s, 3 H), 1.62 (d, J = 13.0 Hz, 

1 H), 1.74 (d, J = 12.0 Hz, 1 H), 1.87 (d, J = 12.9 Hz, 1 H), 1.86 and 2.21 (ABquartet, J = 

10.3 Hz, 2 H), 4.90 (d, J = 6.0 Hz, 1 H), 5.22 (s, 1 H), 6.39 (d, J = 5.9 Hz, 1 H); 13C-NMR 

(125 MHz, CDCl3): δ = 22.1, 22.9, 23.0, 23.1, 36.0, 38.3, 44.5, 72.5, 95.9, 104.3, 105.9, 

142.4; Analysis: calcd. for C12H16O3 (208.11) C 69.21, H 7.74; found: C 65.72, H 8.24. 

 

X-Ray Structure Analysis for 15b 

CCDC deposited number: CCDC 659173. 

Thin needle-like crystal with dimensions of 0.25 x 0.08 x 0.04 mm was used for data 

collection on a Nonius Kappa-CCD diffractometer, λ(Mo Kα) = 0.71073 Å, at rt. Empirical 

formula C12 H16 O3, M = 208.25. Monoclinic system, space group P 21/c, Z = 4, a = 6.597 (5), 

b = 14.922 (5), c = 11.162 (5) Å, β = 107.188 (5)°, V = 1049.7 (10) Å3, ρcalc= 1.318 g cm-3, 

F(000) = 448, µ = 0.094 mm-1. A total of 8023 intensity data was integrated using HKL2000 

package up to θ = 22.7°, reduced to 1401 unique reflections (Friedel pairs averaged). The 

structure was solved by direct methods using SHELXS-97 and refined by full-matrix least-

squares on F2 (SHELXL-97), using w=1/[2σ(Fo
2) + (0.0735P)2 + 0.0174P], where 
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P=(Fo
2 + 2 Fc

2)/3. All non-hydrogen atoms were refined anisotropically and all hydrogen 

atoms were located on difference–Fourier syntheses but refined with a riding model and with 

Uiso(H)=1.2 Ueq(C) (or 1.5 for methyl group). Final R(F)=0.0438, wR(F2)=0.1108 for 138 

parameters versus 1025 reflections with I>2σ(I) and 2.35 < θ < 22.7° (corresponding R values 

based on all reflections are 0.0646 and 0.1242, respectively). Goodness of fit = 1.041. Largest 

difference peak and hole are 0.153 and -0.152. 

 

Preparation of substrate-diol 6c and its oxidative cleavage 

1- tBuLi

2- DMP

C27H52O3Si2
Exact Mass: 480,35

C, 67.44; H, 10.90; O, 9.98; Si, 11.68

 C15H24O3

Exact Mass: 252,17

C, 71.39; H, 9.59; O, 19.02

 C12H16O3

Exact Mass: 208,11

C, 69.21; H, 7.74; O, 23.05

4

TBSO

TBSO

TBSO

TBSO

OO

 C23H44O3Si2
Exact Mass: 424,2829

 C, 65.04; H, 10.44; O, 11.30; Si, 13.22

HO

HO

O

6c

O

O

O

15c

 TBAF PhI(OAc)2

or 
Pb(OAc)4

 
Nucleophilic addition was carried out on aldehyde 4 (694 mg, 1.63 mmol) with tBuLi (1.7 M 

in pentane 4.8 mL, 8.18 mmol) in dry THF (8 mL) for 30 min using the general procedure to 

give after chromatography (SiO2, heptane/EtOAc, 1:1) the desired product (705 mg, 80%) as 

a diastereomeric mixture, which was taken as such for the next operation. Oxidation of the 

carbinol thus obtained (705 mg, 1.46 mmol) was carried out with Dess-Martin periodinane 

(DMP) (1441 mg, 3.39 mmol) in dry methylene chloride (5 mL) and pyridine (1.3 mL) for 1 

h, using the general procedure to give after chromatography (SiO2, (heptane/EtOAc, 9:1) the 

desired ketone (650 mg, 93%). One diastereomer was separated for characterization purposes.  

1-((4aR,6R,7R)-6,7-bis(tert-Butyldimethylsilyloxy)-1,2,3,4,4a,5,6,7-octahydronaphthalen-

4a-yl)-2,2-dimethylpropan-1-one: 

TBSO

TBSO

O

  
colourless oil; IR (film): ν = 2950, 2927, 2892, 1685, 1471, 1461, 1251, 1062, 1051, 832, 

772, 670 cm-1; 1H-NMR (300 MHz, CDCl3): δ = 0.03 (s, 3 H), 0.04 (s, 3 H), 0.06 (s, 3 H), 

0.08 (s, 3 H), 0.86 (s, 9 H), 0.88 (s, 9 H), 1.25 (s, 9 H), 1.33 (m, 1 H), 1.52 (m, 2 H), 1.77 (m, 

2 H), 1.88 (dd, J = 4.2, 13.2 Hz, 2 H), 2.24 (dd, J = 3.2, 14.2 Hz, 1 H), 2.31 (m, 2 H), 3.80 

(dd, J = 3.3, 7.1 Hz, 1 H), 3.89 (m, 1 H), 5.45 (d, J = 5.2 Hz, 1 H); 13C-NMR (125 MHz, 

CDCl3): δ = –4.7, –4.6, –4.5, –4.4, 17.9 (2C), 24.1, 25.9 (3C), 26.0 (3C), 29.6, 30.2 (3C), 

35.1, 37.1, 38.1, 46.5, 56.6, 69.7, 70.7, 119.4, 144.0, 217.4; ESIMS (MeOH): 503.4 ([M + 
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Na]+, 100); HRESIMS: calcd. for C27H52O3Na m/z 503.3353; found: 503.3364; Analysis: 

calcd. for C27H52O3 (480.35) C 67.44, H 10.90; found: C 66.71, H 10.54. 

Fluoride deprotection of the latter was carried out on 600 mg (1.24 mmol) for 2 h using the 

general procedure to give after chromatography (SiO2, heptane/EtOAc, 1:1) 6c (258 mg, 

83%). One diastereomer was separated for characterization purposes. 

1-((4aR,6R,7R)-6,7-Dihydroxy-1,2,3,4,4a,5,6,7-octahydronaphthalen-4a-yl)-2,2-dimethyl 

propan-1-one  6c: 

HO

HO

O

 
colourless oil; IR (film): ν = 3363, 2931, 2358, 2340, 1682, 1394, 1061, 773, 668 cm-1; 1H-

NMR (300 MHz, CDCl3): δ = 1.23 (m, 4 H), 1.31 (s, 9H), 1.66 (m, 1 H), 1.75 (m, 1 H), 2.17 

(dd, J = 2.4, 6.9 Hz, 2 H), 2.47 (dd, J = 3.4, 13.8 Hz, 1 H), 2.76 (dd, J = 2.0, 13.8 Hz, 1 H), 

3.03 (bs, 2 H), 3.34 (ddd, J = 3.4, 7.5, 12.3 Hz, 1 H), 3.95 (d, J = 7.5 Hz, 1 H), 5.37 (t, J = 2.1 

Hz, 1 H); 13C-NMR (75 MHz, CDCl3): δ = 23.9, 27.6, 29.6 (3C), 33.3, 37.9, 38.8, 46.5, 58.8, 

70.5, 74.3, 123.1, 143.3, 216.1; HRESIMS: calcd. for C15H24O3Na m/z 275.1623; found: 

275.1620; Analysis: calcd. for C15H24O3 (252.17) C 71.39, H 9.59; found: C 68.57, H 9.76. 

Oxidative cleavage of 6c (diastereomeric mixture) was achieved using Method A on 41 mg 

(0.16 mmol) and Method B on 50 mg (0.19 mmol) affording respectively 27.2 mg (68%) and  

28.7 mg (60%) of domino product 15c, after SiO2 flash column chromatography 

(heptane/EtOAc, 4:1 as eluent). 

Domino product 15c: colourless oil; IR (film): ν = 2933, 2859, 2360, 1669, 1465, 1397, 

1260, 1088, 1032, 950, 914, 730 cm-1; 1H-NMR (500 MHz, CDCl3): δ = 1.12 (s, 9 H), 1.27 

(m, 2 H), 1.55 (dd, J = 4.3, 13.7 Hz, 1 H), 1.64 (m, 1 H), 1.66 (d, J = 3.0 Hz, 1 H), 1.69 (d, J 

= 3.7 Hz, 1 H), 1.83 (ddd, J = 2.9, 4.4, 8.7 Hz, 1 H), 1.99 (m, 1 H), 2.16 and 2.28 (ABquartet, 

J = 10.3 Hz, 2 H), 4.85 (d, J = 5.9 Hz, 1 H), 5.24 (s, 1 H), 6.45 (d, J = 5.9 Hz, 1 H); 13C-NMR 

(125 MHz, CDCl3): δ = 22.8, 23.3, 25.4, 27.2 (3C), 36.4, 37.5, 41.3, 47.2, 73.9, 95.6, 103., 

108.6, 142.9; ESIMS (MeOH): 273.1 ([M + Na]+, 100); HRESIMS: calcd. for C15H22O3Na 

m/z 273.1467; found: 273.1452; Analysis: calcd. for C15H22O3 (250.16) C 71.97, H 9.17; 

found: C 71.61, H 9.16. 
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Preparation of substrate-diol 6d and its oxidative cleavage 

4

TBSO

TBSO

TBSO

TBSO

OO

 C23H44O3Si2
Exact Mass: 424,2829

 C, 65.04; H, 10.44; O, 11.30; Si, 13.22

HO

HO

O

6d

O

O

O

15d

1- PhMgBr

2- DMP

 C29H48O3Si2
Exact Mass: 500,31

 C, 69.54; H, 9.66; O, 9.58; Si, 11.21

 C17H20O3

Exact Mass: 272,14

 C, 74.97; H, 7.40; O, 17.62

 C17H18O3

Exact Mass: 270,13

 C, 75.53; H, 6.71; O, 17.76

 TBAF PhI(OAc)2

or 
Pb(OAc)4

 
Nucleophilic addition was carried out on aldehyde 4 (270 mg, 0.63 mmol) with PhMgBr (3 M 

in ether 0.84 mL, 2.54 mmol) in dry THF (4 mL) for 30 min using the general procedure to 

give after chromatography (SiO2, heptane/EtOAc, 1:1) the desired product (294 mg, 92%) as 

a diastereomeric mixture, which was taken as such for the next operation. Oxidation of the 

carbinol thus obtained (280 mg, 0.56 mmol) was carried out with Dess-Martin periodinane 

(DMP) (710 mg, 1.67 mmol) in dry methylene chloride (4 mL) and pyridine (0.56 mL) for 1 h 

using the general procedure to give after chromatography (SiO2, heptane/EtOAc, 9:1) the 

desired ketone  (244 mg, 88%). 

(R)-(6,7-bis(tert-Butyldimethylsilyloxy)-1,2,3,4,4a,5,6,7-octahydronaphthalen-4a-yl) 

(phenyl)methanone : 

Characterized as a diastereomeric mixture, colourless oil; IR (film): ν = 2928, 2893, 2855, 

1677, 1446, 1252, 1063, 835, 774 cm-1; ESIMS (MeOH): 523.3 ([M + Na]+, 100); HRESIMS: 

calcd. for C29H48O3Si2Na m/z 523.3040; found: 523.3026; Analysis: calcd. for C29H48O3Si2 

(500.31) C 69.54, H 9.66; found: C 70.41, H 10.08. 

 

Fluoride deprotection of the latter was carried out on 240 mg (0.45 mmol) for 1h using the 

general procedure to give after chromatography (SiO2, heptane/EtOAc, 1:1) 6d (97.4 mg, 

78%). 

(R)-(6,7-Dihydroxy-1,2,3,4,4a,5,6,7-octahydronaphthalen-4a-yl)(phenyl)methanone  6d: 

Characterized as a diastereomeric mixture; colourless oil; IR (film): ν = 3366, 2925, 2854, 

1667, 1447, 1232, 1056, 752, 696, 667 cm-1; ESIMS (MeOH): 295.1 ([M + Na]+, 100); 

HRESIMS: calcd. for C17H20O3Na m/z 295.1310; found: 295.1300; Analysis: calcd. for 

C17H20O3 (272.14) C 74.97, H 7.40; found: C 70.33, H 7.81. 

Oxidative cleavage of 6d (diastereomeric mixture) was achieved using Method A on 40 mg 

(0.15 mmol) and Method B on 40 mg (0.15 mmol) affording respectively 24.3 mg (61%) and 

23.7 mg (60%) of domino product 15d, after SiO2 flash column chromatography 

(heptane/EtOAc, 4:1 as eluent). 
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Domino product 15d: colourless oil; IR (film): ν = 3059, 3006, 2933, 2857, 2356, 1654, 

1446, 1251, 1098, 1031, 1015, 912, 765, 702 cm-1; 1H-NMR (500 MHz, CDCl3): δ = 1.08 (m, 

2 H), 1.19 (dd, J = 3.6, 13.6 Hz, 1 H), 1.24 (d, J = 4.1, 13.6 Hz, 1 H), 1.57 (dd, J = 3.1, 13.2 

Hz, 1 H), 1.62 (dd, J = 2.7, 5.8 Hz, 2 H), 1.89 (d, J = 13.2 Hz, 1 H), 1.81 and 2.03 

(ABquartet, J = 10.2 Hz, 2 H), 4.96 (d, J = 6.0 Hz, 1 H), 5.45 (s, 1 H), 6.51 (d, J = 6.0 Hz, 1 

H), 7.19 (d, J = 1.1 Hz, 1 H), 7.44 (dd, J = 1.1, 6.7 Hz, 2 H), 7.44 (dd, J = 1.1, 6.8 Hz, 2 H). 
13C-NMR (125 MHz, CDCl3): δ = 23.1 (2C), 24.2, 36.5, 37.1, 45.4, 73.1, 96.6, 104.6, 106.6, 

127.6 (2C), 128.0 (2C), 128.7, 137.8, 143.0; ESIMS (MeOH): 293.1 ([M + Na]+, 100); 

HRESIMS: calcd. for C17H18O3Na m/z 293.1154; found: 293.1151; Analysis: calcd. for 

C17H18O3 (270.13) C 75.35, H 6.71; found: C 73.51, H 6.54. 

 

Preparation of substrate-diol 6e and its oxidative cleavage 

4

TBSO

TBSO

TBSO

TBSO

OO

 C23H44O3Si2
Exact Mass: 424,2829

 C, 65.04; H, 10.44; O, 11.30; Si, 13.22

HO

HO

O

6e 15e

1- o-MeOPhMgBr

2- DMP

 C30H50O4Si2
Exact Mass: 530,32

C, 67.87; H, 9.49; O, 12.05; Si, 10.58

C18H22O4

Exact Mass: 302,1518

C, 71.50; H, 7.33; O, 21.17

O

O

O

 C18H20O4

Exact Mass: 300,1362
 C, 71.98; H, 6.71; O, 21.31

O O

O

TBAF PhI(OAc)2

or 
Pb(OAc)4

 
Nucleophilic addition was carried out on aldehyde 4 (472 mg, 1.11 mmol) with o-Anisol 

magnesium bromide (1 M in THF, 5.56 mL, 5.56 mmol) in dry THF (8 mL) for 6 h using the 

general procedure to give after chromatography (SiO2, heptane/EtOAc, 9:1) the desired 

product (526 mg, 90%) as a diastereomeric mixture, which was taken as such for the next 

operation. Oxidation of the carbinol thus obtained (478 mg, 0.89 mmol) was carried out with 

Dess-Martin periodinane (DMP) (1143,5 mg, 2.69 mmol) in dry methylene chloride (4 ml) 

and pyridine (0.7 mL) for 2 h using the general procedure to give after chromatography (SiO2, 

heptane/EtOAc, 9:1) the desired ketone (420 mg, 89%). One diastereomer was separated for 

characterization purposes.  

((4aR,6R,7R)-6,7-bis(tert-Butyldimethylsilyloxy)-1,2,3,4,4a,5,6,7-octahydronaphthalen-

4a-yl)(2-methoxyphenyl)methanone  :  

TBSO

TBSO

O

O
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colourless oil; IR (film): ν = 2925, 2850, 1678, 1590, 1470, 1057, 833, 772, 671 cm-1; 1H-

NMR (300 MHz, CDCl3): δ = –0.01 (s, 3 H), 0.01 (s, 3 H), 0.07 (s, 3 H), 0.09 (s, 3 H), 0.85 

(s, 9 H), 0.90 (s, 9 H), 1.40 (m, 2 H), 1.53 (dd, J = 9.9, 13.8 Hz, 2 H), 1.68 (m, 3 H), 2.02 (dd, 

J = 5.7, 8.3 Hz, 1 H), 2.34 (d, J = 7.6 Hz, 1 H), 2.46 (dd, J = 3.4, 13.7 Hz, 1 H), 3.79 (s, 3 H), 

3.84 (m, 1 H), 4.01 (dd, J = 2.9, 4.2 Hz, 1 H), 5.37 (s, 1 H), 6.87 (dd, J = 2.1, 8.1 Hz, 2 H), 

7.31 (t, J = 7.8 Hz, 1 H), 7.39 (d, J = 7.5 Hz, 1 H; 13C-NMR (75 MHz, CDCl3): δ = –4.7, –

4.4, –4.3, –4.1, 17.9, 18.1, 22.7, 26.0 (6C), 28.0, 33.9, 40.1, 41.2, 55.1, 55.4, 70.9, 73.2, 

111.4, 119.8, 125.5, 128.3, 130.8, 130.9, 140.9, 155.9, 208.6; ESIMS (MeOH): 553.3 ([M + 

Na]+, 100); HRESIMS: calcd. for C30H50O4Si2Na m/z 553.3145; found: 553.3133. 

Fluoride deprotection of the latter was carried out on 392 mg (0.74 mmol) for 1 h using the 

general procedure to give after chromatography (SiO2, heptane/EtOAc, 1:1) 6e (179.3 mg, 

81%). One diastereomer was separated for characterization purposes. 

((4aR,6R,7R)-6,7-Dihydroxy-1,2,3,4,4a,5,6,7-octahydronaphthalen-4a-yl)(2-methoxy 

phenyl) methanone   6e: 

HO

HO

O

O

 
colourless oil; IR (film): ν = 3360, 2926, 2855, 1669, 1594, 1580, 1482, 1443, 1426, 1255, 

1016, 983, 792, 690 cm-1; 1H-NMR (300 MHz, CDCl3): δ = 1.28 (m, 1 H), 1.41 (m, 1 H), 

1.56 (m, 2 H), 1.76 (m, 2 H), 2.18 (m, 2 H), 2.35 (m, 2 H), 3.33 (bs, 2 H), 3.68 (m, 1 H), 3.81 

(s, 3 H), 4.01 (m, 1 H), 5.49 (s, 1 H), 6.92 (m, 2 H), 7.15 (dd, J = 7.0, 15.4 Hz, 1 H), 7.32 (m, 

1 H; 13C-NMR (75 MHz, CDCl3): δ = 23.6, 27.6, 33.3, 38.4, 40.1, 55.5, 56.6, 70.4, 74.3, 

111.5, 120.1, 125.6, 127.1, 130.1, 130.6, 140.8, 155.9, 209.1; ESIMS (MeOH): 325.1 ([M + 

Na]+, 100); HRESIMS: calcd. for C18H22O4Na m/z 325.1518; found: 325.1521. 

Oxidative cleavage of 6e (diastereomeric mixture) was achieved using Method A on 36 mg 

(0.12 mmol) and Method B on 24 mg (0.08 mmol) affording respectively 24.1 mg (67%) and 

16.2 mg (68%) of domino product 15e, after SiO2 flash column chromatography 

(heptane/EtOAc, 4:1 as eluent). 

Domino product 15e: colourless oil; IR (film): ν = 2930, 2866, 1650, 1584, 1253, 1204, 

1034, 1022, 914, 864, 792, 700 cm-1; 1H-NMR (500 MHz, CDCl3): δ = 1.06 (td, J = 3.1, 13.4 

Hz, 1 H), 1.22 (m, 1 H), 1.31 (m, 1 H), 1.62 (m, 3 H), 1.92 (m, 2 H), 1.77 and 2.04 

(ABquartet, J = 10.1 Hz, 2 H), 3.73 (s, 3 H), 4.91 (d, J = 6.1 Hz, 1 H), 5.38 (s, 1 H), 6.52 (d, J 

= 6.1 Hz, 1 H), 6.88 (d, J = 8.2 Hz, 1 H), 6.92 (dt, J = 0.7, 7.8 Hz, 1 H), 7.28 (dt, J = 1.6, 6.6 
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Hz, 1 H), 7.52 (dd, J = 1.6, 7.8 Hz, 1 H); 13C-NMR (125 MHz, CDCl3): δ = 22.2 22.3, 22.4, 

35.9, 36.2, 45.9, 55.0, 64.8, 72.2, 94.9, 102.9, 111.9, 119.3, 126.2, 129.4, 129.8, 142.1, 158.2. 

ESIMS (MeOH): 323.1 ([M + Na]+, 100); HRESIMS: calcd. for C18H20O4Na m/z 323.1259; 

found: 323.1230.  

 

Preparation of substrate-diol 6f and its oxidative cleavage 

4

TBSO

TBSO

TBSO

TBSO

OO

 C23H44O3Si2
Exact Mass: 424,2829

 C, 65.04; H, 10.44; O, 11.30; Si, 13.22

HO

HO

O

6f 15f

1- m-MeOPhMgBr

2- DMP

 C30H50O4Si2
Exact Mass: 530,32

C, 67.87; H, 9.49; O, 12.05; Si, 10.58

C18H22O4

Exact Mass: 302,1518

C, 71.50; H, 7.33; O, 21.17

O

O

O

 C18H20O4

Exact Mass: 300,1362
 C, 71.98; H, 6.71; O, 21.31

TBAF PhI(OAc)2

or 
Pb(OAc)4

O O

O

 
Nucleophilic addition was carried out on aldehyde 4 (460 mg, 1.08 mmol) with m-Anisol 

magnesium bromide (0.5 M in THF, 10.8 mL, 5.4 mmol) in dry THF (5 mL) for 30 min using 

the general procedure to give after chromatography (SiO2, heptane/EtOAc, 9:1) the desired 

product (550 mg, 96%) as a diastereomeric mixture, which was taken as such for the next 

operation. Oxidation of the carbinol thus obtained (510 mg, 1.95 mmol) was carried out with 

Dess-Martin periodinane (DMP) (1220mg, 2.87 mmol) in dry methylene chloride (5 mL) and 

pyridine (0.8 mL) for 2 h using the general procedure to give after chromatography (SiO2, 

heptane/EtOAc, 9:1) the desired ketone (480 mg, 95%). One diastereomer was separated for 

characterization purposes. 

((4aR,6R,7R)-6,7-bis(tert-Butyldimethylsilyloxy)1,2,3,4,4a,5,6,7octahydronaphthalen-4a-

yl)(3-methoxyphenyl)methanone  : 

TBSO

TBSO

O

O

 
colourless oil; IR (film): ν = 2927, 2855, 1676, 1595, 1470, 1058, 833, 772, 671 cm-1; 1H-

NMR (300 MHz, CDCl3): δ = –0.03 (s, 3 H), 0.01 (s, 3 H), 0.11 (s, 3 H), 0.15 (s, 3 H), 0.86 

(s, 9 H), 0.93 (s, 9 H), 1.30 (m, 3 H), 1.63 (dd, J = 7.1, 14.2 Hz, 1 H), 1.73 (m, 3 H), 2.13 (m, 

1 H), 2.36 (dd, J = 3.2, 14.2 Hz, 1 H), 2.51 (dd, J = 1.5, 12.7 Hz, 1 H), 3.81 (s, 3 H), 3.84 (m, 

1 H), 4.04 (t, J = 4.3 Hz, 1 H), 5.54 (dd, J = 1.2, 4.2 Hz, 1 H), 7.00 (dd, J = 2.7, 8.3 Hz, 1 H), 

7.22 (m, 1 H), 7.49 (dd, J = 1.6, 2.7 Hz, 1 H), 7.79 (dd, J = 1.7, 7.7 Hz, 1 H); 13C-NMR (75 

MHz, CDCl3): δ = –4.8, –4.7 (2C), –4.4, 17.9, 18.1, 23.7, 25.9 (6C), 28.6, 35.3, 38.8, 39.5, 
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54.3, 55.3, 70.9, 71.2, 113.4, 118.2, 121.4, 122.3, 128.9, 139.7, 143.6, 159.3, 204.7; ESIMS 

(MeOH): 553.3 ([M + Na]+, 100); HRESIMS: calcd. for C30H50O4Si2Na m/z 553.3145; found: 

553.3143. 

Fluoride deprotection of the latter was carried out on 438 mg (0.81 mmol) for 1 h using the 

general procedure to give after chromatography (SiO2, heptane/EtOAc, 1:1) 6f (175 mg, 

86%). One diastereomer was separated for characterization purposes. 

((4aR,6R,7R)-6,7-Dihydroxy-1,2,3,4,4a,5,6,7-octahydronaphthalen-4a-yl)(3-methoxy 

phenyl) methanone   6f: 

HO

HO

O

O

 
colourless oil; IR (film): ν = 3361, 2928, 2855, 1667, 1594, 1578, 1486, 1449, 1426, 1259, 

1053, 1016, 983, 792, 691 cm-1; 1H-NMR (300 MHz, CDCl3): δ = 1.26 (m, 3 H), 1.56 (d, J = 

11.4 Hz, 1 H), 1.69 (m, 2 H), 1.97 (m, 1 H), 2.22 (d, J = 13.2 Hz, 1 H), 2.42 (dd, J = 3.8, 13.6 

Hz, 1 H), 2.66 (d, J =12.9 Hz, 1 H), 2.87 (bs, 2 H), 3.61 (ddd, J = 3.8, 7.7, 11.7 Hz, 1 H), 3.81 

(s, 3 H), 4.07 (m, 1 H), 5.55 (dd, J = 1.9, 3.8 Hz, 1 H), 7.01 (dd, J = 2.5, 8.2 Hz, 1 H), 7.27 (d, 

J = 7.6 Hz, 1 H), 7.32 (m, 1 H), 7.40 (d, J = 7.6 Hz, 1 H); 13C-NMR (75 MHz, CDCl3): δ = 

23.4, 27.7, 33.6, 40.4, 41.1, 55.4, 55.8, 70.4, 73.8, 113.5, 117.6, 120.6, 124.8, 129.4, 140.1, 

142.1, 159.3, 205.9; ESIMS (MeOH): 325.1 ([M + Na]+, 100); HRESIMS: calcd. for 

C18H22O4Na m/z 325.1518; found: 325.1511. 

Oxidative cleavage of 6f (diastereomeric mixture) was achieved using Method A on 30 mg 

(0.09 mmol) and Method B on 30 mg (0.09 mmol) affording respectively 18.4 mg (68%) and 

18.5 mg (68%) of domino product 15f , after SiO2 flash column chromatography 

(heptane/EtOAc, 4:1 as eluent). 

Domino product 15f: colourless oil; IR (film): ν = 2933, 2856, 2358, 1654, 1584, 1255, 

1210, 1034, 1019, 914, 864, 790, 700 cm-1; 1H-NMR (500 MHz, CDCl3): δ = 1.12 (m, 1 H), 

1.17 (m, 1 H), 1.27 (m, 1 H), 1.33 (d, J = 13.6 Hz, 1 H), 1.49 (dd, J = 4.0, 13.7 Hz, 1 H), 1.62 

(m, 2 H), 1.93 (m, 1 H), 1.88 and 2.07 (ABquartet, J = 10.2 Hz, 2 H), 3.80 (s, 3 H), 5.00 (d, J 

= 6.1 Hz, 1 H), 5.48 (s, 1 H), 6.57 (d, J = 6.1 Hz, 1 H), 6.87 (dd, J = 1.9, 8.2 Hz, 1 H), 7.04 

(m, 1 H), 7.07 (d, J = 7.8 Hz, 1 H), 7.28 (t, J = 7.8 Hz, 1 H); 13C-NMR (125 MHz, CDCl3): δ 

= 23.1 (2C), 24.3, 36.5, 37.1, 45.4, 55.4, 73.1, 96.6, 104.6, 106.5, 113.8, 114.2, 120.5, 128.6, 

139.5, 142.9, 159.3. ESIMS (MeOH): 323.1 ([M + Na]+, 100); HRESIMS: calcd. for 

C18H20O4Na m/z 323.1259; found: 323.1239.  
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Preparation of substrate-diol 6g and its oxidative cleavage 

4

TBSO

TBSO

TBSO

TBSO

OO

 C23H44O3Si2
Exact Mass: 424,2829

 C, 65.04; H, 10.44; O, 11.30; Si, 13.22

HO

HO

O

6g 15g

1- p-MeOPhMgBr

2- DMP

 C30H50O4Si2
Exact Mass: 530,32

C, 67.87; H, 9.49; O, 12.05; Si, 10.58

C18H22O4

Exact Mass: 302,1518

C, 71.50; H, 7.33; O, 21.17

O

O

O

 C18H20O4

Exact Mass: 300,1362
 C, 71.98; H, 6.71; O, 21.31

TBAF PhI(OAc)2

or 
Pb(OAc)4

O O

O

 
Nucleophilic addition was carried out on aldehyde 4 (550 mg, 1.29 mmol) with p-Anisol 

magnesium bromide (0.5 M in THF, 6.5 mL, 13.0 mmol) in dry THF (8 mL) for 30 min using 

the general procedure to give after chromatography (SiO2, heptane/EtOAc, 9:1) the desired 

product (609 mg, 89%) as a diastereomeric mixture, which was taken as such for the next 

operation. Oxidation of the carbinol thus obtained (538 mg, 1.01 mmol) was carried out with 

Dess-Martin periodinane (DMP) (1287 mg, 3.03 mmol) in dry methylene chloride (5mL) and 

pyridine (0.8 mL) for 2 h using the general procedure to give after chromatography (SiO2, 

heptane/EtOAc, 9:1) the desired ketone (473 mg, 89%). One diastereomer was separated for 

characterization purposes. 

((4aR,6R,7R)-6,7-bis(tert-Butyldimethylsilyloxy)1,2,3,4,4a,5,6,7octahydronaphthalen-4a-

yl)(4-methoxyphenyl)methanone . 

TBSO

TBSO

O

O

 
colourless oil; IR (film): ν = 2927, 2855, 1655, 1600, 1509, 1462, 1253, 1172, 1111, 1063, 

835, 775 cm-1; 1H-NMR (300 MHz, CDCl3): δ = 0.01 (s, 3 H), 0.03 (s, 3 H), 0.10 (s, 3 H), 

0.20 (s, 3 H), 0.86 (s, 9 H), 0.94 (s, 9 H), 1.32 (m, 3 H), 1.63 (dd, J = 5.5, 14.5 Hz, 1 H), 1.73 

(m, 2 H), 1.89 (dt, J = 3.8, 12.9 Hz, 1 H), 2.11 (dd, J = 3.8, 8.8 Hz, 1 H), 2.40 (dd, J = 3.1, 

14.5 Hz, 1 H), 2.49 (m, 1 H), 3.82 (s, 3 H), 3.86 (m, 1 H), 4.02 (t, J = 4.5 Hz, 1 H), 5.55 (d, J 

= 4.5 Hz, 1 H), 6.80 (d, J = 9.0 Hz, 2 H), 8.18 (d, J = 9.0 Hz, 2 H); 13C-NMR (75 MHz, 

CDCl3): δ = –4.6, –4.5 (2C), –4.4, 18.3 (2C), 23.7, 25.9 (6C), 28.9, 35.6, 37.5, 38.8, 53.7, 

55.2, 70.4, 70.9, 112.9 (2C), 120.6, 130.7, 131.4 (2C), 144.9, 162.4, 202.6; ESIMS (MeOH): 

553.3 ([M + Na]+, 100); HRESIMS: calcd. for C30H50O4Si2Na m/z 553.3145; found: 

553.3180; Analysis: calcd. for C30H50O4Si2 (530.32) C 67.87, H 9.49; found: C 67.19, H 9.26. 

Fluoride deprotection of the latter was carried out on 440 mg (0.83 mmol) for 1 h using the 

general procedure to give after chromatography (SiO2, heptane/EtOAc, 1:1) 6g (173.4 mg, 

83%). One diastereomer was separated for characterization purposes. 
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((4aR,6R,7R)-6,7-Dihydroxy-1,2,3,4,4a,5,6,7-octahydronaphthalen-4a-yl)(4-methoxy 

phenyl)methanone  6g: 

HO

HO

O

O

 
colourless oil; IR (film): ν = 3382, 3055, 2929, 2856, 1649, 1597, 1507, 1448, 1305, 1253, 

1235, 1169, 1055, 1026, 839, 732, 618 cm-1; 1H-NMR (300 MHz, CDCl3): δ = 1.09 (m, 1 H), 

1.21 (m, 3 H), 1.47 (d, J = 12.8 Hz, 1 H), 1.62 (t, J = 12.9 Hz, 1 H), 1.91 (m, 3 H), 2.13 (d, J 

= 13.2 Hz, 1 H), 2.36 (dd, J = 3.3, 13.0 Hz, 1 H), 2.65 (d, J =12.9 Hz, 1 H), 3.56 (ddd, J = 3.6, 

7.4, 10.9, 1 H), 3.79 (s, 3 H), 4.01 (d, J = 7.4 Hz, 1 H), 5.46 (s, 1 H), 6.81 (d, J = 8.7 Hz, 2 H), 

7.88 (d, J = 8.7 Hz, 2 H); 13C-NMR (75 MHz, CDCl3): δ = 23.3, 27.7, 33.6, 40.9, 41.4, 55.3, 

60.4, 70.1, 73.5, 113.4 (2C), 124.9, 131.0, 131.1 (2C), 142.1, 162.5, 203.9; ESIMS (MeOH): 

325.1 ([M + Na]+, 100); HRESIMS: calcd. for C18H22O4Na m/z 325.1416; found: 325.1411; 

Analysis: calcd. for C18H22O4 (302.15) C 71.50, H 7.33; found: C 66.37, H 9.59. 

Oxidative cleavage of 6g (diastereomeric mixture) was achieved using Method A on 40 mg 

(0.14 mmol) and Method B on 40 mg (0.13 mmol) affording respectively 25.2 mg (63%) and 

25.3 mg (63%) of domino product 15g, after SiO2 flash column chromatography 

(heptane/EtOAc, 4:1 as eluent). 

Domino product 15g: colourless oil; IR (film): ν = 3014, 2920, 2849, 1655, 1512, 1464, 

1247, 1035, 836, 756 cm-1; 1H-NMR (500 MHz, CDCl3): δ = 1.16 (m, 2 H), 1.27 (d, J = 13.7 

Hz, 1 H), 1.33 (d, J = 13.7 Hz, 1 H), 1.52 (m, 1 H), 1.66 (m, 2 H), 1.95 (d, J = 13.1 Hz, 1 H), 

1.84 and 2.09 (ABquartet, J = 10.1 Hz, 2 H), 3.82 (s, 3 H), 5.01 (d, J = 6.1 Hz, 1 H), 5.50 (s, 1 

H), 6.57 (d, J = 6.1 Hz, 1 H), 6.87 (d, J = 8.7 Hz, 2 H), 7.42 (d, J = 8.7 Hz, 2 H); 13C-NMR 

(125 MHz, CDCl3): δ = 22.4 (2C), 23.5, 35.8, 36.5, 44.8, 54.6, 72.5, 95.8, 103.9, 105.9, 112.3 

(2C), 128.6 (2C), 129.5, 142.4, 159.3; ESIMS (MeOH): 323.1 ([M + Na]+, 100); HRESIMS: 

calcd. for C18H20O4Na m/z 323.1259; found: 323.1250; Analysis: calcd. for C18H20O4 (300.14) 

C 71.98, H 6.71; found: C 67.19, H 9.26. 
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Preparation of substrate-diol 6h and its oxidative cleavage 

PhI(OAc)2

or 
Pb(OAc)4

4

TBSO

TBSO

TBSO

TBSO

OO

 C23H44O3Si2
Exact Mass: 424,2829

 C, 65.04; H, 10.44; O, 11.30; Si, 13.22

HO

HO

O

6h 15h

1- 

2- DMP O

O

O

MgBr

 C26H48O3Si2
Exact Mass: 464,31

C, 67.18; H, 10.41; O, 10.33; Si, 12.08

 C14H20O3

Exact Mass: 236,14

 C, 71.16; H, 8.53; O, 20.31

C14H18O3

Exact Mass: 234,13

C, 71.77; H, 7.74; O, 20.49

TBAF

 
Nucleophilic addition was carried out on aldehyde 4 (150 mg, 0.35 mmol) with 

cyclopropylmagnesium bromide (0.5 M in THF, 3.5 mL, 1.76 mmol) in dry THF (5 mL) for 2 

h using the general procedure to give after chromatography (SiO2, heptane/EtOAc, 1:1) the 

desired product (142.3 mg, 87%) as a diastereomeric mixture, which was taken as such for the 

next operation. Oxidation of the carbinol thus obtained (130 mg, 0.28 mmol) was carried out 

with Dess-Martin periodinane (DMP) (355 mg, 0.83 mmol) in dry methylene chloride (3 mL) 

and pyridine (0.25 mL) for 2 h, using the general procedure to give after chromatography 

(SiO2, heptane/EtOAc, 9:1) the desired ketone (117 mg, 90%). 

(R)-(6,7-bis(tert-Butyldimethylsilyloxy)-1,2,3,4,4a,5,6,7-octahydronaphthalen-4a-

yl)(cyclopropyl)methanone  : 

Characterized as a diastereomeric mixture; colourless oil; IR (film): ν = 2949, 2927, 2855, 

1692, 1662, 1471, 1249, 1105, 1059, 832, 772, 669 cm-1; ESIMS (MeOH): 487.2 ([M + Na]+, 

100); HRESIMS: calcd. for C26H48O3Si2Na m/z 487.3040; found: 487.3056; Analysis: 

calcd.for C26H48O3Si2 (464.31) C 67.18, H 10.41; found: C 66.93.18, H 10.39. 

Fluoride deprotection of the latter was carried out on 110 mg (0.23 mmol) for 1 h using the 

general procedure to give after chromatography (SiO2, heptane/EtOAc, 1:1) 6h (47 mg, 87%). 

(R)-Cyclopropyl(6,7-dihydroxy-1,2,3,4,4a,5,6,7-octahydronaphthalen-4a-yl)methanone  

6h: 

Characterized as a diastereomeric mixture; colourless oil; IR (film): ν = 3389, 3004, 2929, 

1692, 1659, 1445, 1377, 1056, 1037, 939, 858, 696 cm-1; ESIMS (MeOH): 259.1 ([M + Na]+, 

100); HRESIMS: calcd. for C14H20O3Na m/z 259.1340; found: 259.1310. 

Oxidative cleavage of 6h (diastereomeric mixture) was achieved using Method A on 22 mg 

(0.09 mmol) and Method B on 20 mg (0.08 mmol) affording respectively 12.5 mg (57%) and 

10.6 mg (54%) of domino product 15h, after SiO2 flash column chromatography 

(heptane/EtOAc, 4:1 as eluent). 

Domino product 15h: colourless oil; IR (film): ν = 3010, 2931, 2858, 1657, 1257, 1242, 

1086, 1043, 904, 860, 742 cm-1; 1H-NMR (500 MHz, CDCl3): δ = 0.45 (ddd, J = 4.4, 8.7, 

11.8 Hz, 1 H), 0.57 (m, 2 H), 0.66 (td, J = 4.4, 10.0 Hz, 1 H), 1.09 (ddd, J = 5.3, 8.6, 9.7 Hz, 1 
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H), 1.25 (m, 2 H), 1.32 (m, 2 H), 1.39 (m, 1 H), 1.69 (t, J = 13.3 Hz, 1 H), 1.86 (d, J = 12.9 

Hz, 1 H), 1.96 (d, J = 13.3 Hz, 1 H), 2.06 and 2.18 (ABquartet, J = 10.0 Hz, 2 H), 4.89 (d, J = 

6.0 Hz, 1 H), 5.21 (s, 1 H), 6.38 (d, J = 6.1 Hz, 1 H); 13C-NMR (125 MHz, CDCl3): δ = –1.2, 

0.01, 12.9, 21.4, 21.5, 21.7, 34.3, 36.5, 44.2, 71.4, 94.7, 102.8, 103.7, 140.8; ESIMS (MeOH): 

257.1 ([M + Na]+, 100); HRESIMS: calcd. for C14H18O3Na m/z 257.1154; found: 257.1148. 

 

Preparation of substrate-diol 6i and its oxidative cleavage  

PhI(OAc)2

or 
Pb(OAc)4

TBAF

4

TBSO

TBSO

O

 C23H44O3Si2
Exact Mass: 424,2829

 C, 65.04; H, 10.44; O, 11.30; Si, 13.22

6i 15i

TBSO

TBSO

O

OMOM

1- Bu3SnCH2OMOM
   
2- DMP

C26H50O5Si2
Exact Mass: 498,32

C, 62.60; H, 10.10; O, 16.04; Si, 11.26

HO

HO

O

OMOM

 C14H22O5

Exact Mass: 270,15

C, 62.20; H, 8.20; O, 29.59

O

O

O

MOMO

 C14H20O5

Exact Mass: 268,13

 C, 62.67; H, 7.51; O, 29.82  
To a stirred solution of Tin-MOM acetal (3922 mg, 10.74 mmol) in 20 mL of anhydrous THF 

cooled at –78 °C under argon, nBuLi (1.6 M in hexane, 5.75 mL, 9.21 mmol) was added and 

the mixture was stirred at this temperature for 10 min before 4 (1304 mg, 3.07 mmol) was 

added. After stirring 20 min at –78 °C, the reaction mixture was diluted with ether, and 

quenched with a saturated solution of NH4Cl. Following usual work up and chromatography 

(heptane/EtOAc, 9:1) afforded (1235 mg, 81%) as a diastereomeric mixture, which was taken 

as such for the next operation. Oxidation of the carbinol thus obtained (1200 mg, 2.39 mmol) 

was carried out with Dess-Martin periodinane (DMP) (3054 mg, 7.19 mmol) in dry methylene 

chloride ( 8 mL) and pyridine (1.8 mL) for 1 h using the general procedure to give after 

chromatography (SiO2, heptane/EtOAc, 9:1) the desired ketone (1100 mg, 92%). One 

diastereomer was separated for characterization purposes. 

(1-((4aR,6R,7R)-6,7-bis(tert-Butyldimethylsilyloxy)1,2,3,4,4a,5,6,7octahydronaphthalen-

4a-yl)-2-(methoxymethoxy)ethanone  : 

TBSO

TBSO

O

OMOM

 
colourless oil; IR (film): ν = 2949, 2929, 2992, 2856, 1724, 1471, 1256, 1068, 836, 774 cm-1; 
1H-NMR (300 MHz, CDCl3): δ = 0.02 (s, 6 H), 0.05 (s, 3 H), 0.08 (s, 3 H), 0.83 (s, 9 H), 0.88 

(s, 9 H), 1.28 (m, 1 H), 1.41 (dd, J = 6.6, 14.4 Hz, 1 H), 1.52 (m, 2 H), 1.75 (m, 2 H), 1.90 (t, 

J = 12.6 Hz, 1 H), 2.00 (dd, J = 2.1, 14.4 Hz, 1 H), 2.26 (m, 2 H), 3.34 (s, 3 H), 3.71 (m, 1H), 

3.93 (t, J = 4.5 Hz, 1 H), 4.17 (d, J = 17.8 Hz, 1 H), 4.66 (m, 3 H), 5.57 (d, J = 4.4 Hz, 1 H); 
13C-NMR (75 MHz, CDCl3): δ = –4.7, –4.6 (2C), –4.5, 17.9, 18.0, 23.6, 25.8 (6C), 27.8, 35.1, 
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36.1, 37.8, 52.5, 55.6, 68.2, 69.9, 70.3, 96.3, 124.4, 139.9, 208.4; ESIMS (MeOH): 521.3 ([M 

+ Na]+, 100); HRESIMS: calcd. for C26H50O5Na m/z 521.3095; found: 521.3083; Analysis: 

calcd. for C26H50O5 Si2 (498.32) C 62.60, H 10.10; found: C 62.55, H 10.09. 

 
Fluoride deprotection of the latter was carried out on (630 mg, 1.26 mmol) for 1 h using the 

general procedure to give after chromatography (SiO2, heptane/EtOAc, 1:1) 6i (272 mg, 

80%). One diastereomer was separated for characterization purposes. 

1-((4aR,6R,7R)-6,7-Dihydroxy-1,2,3,4,4a,5,6,7-octahydronaphthalen-4a-yl)-2-(methoxy 

methoxy)ethanone  6i: 

HO

HO

O

OMOM

 
colourless oil; IR (film): ν = 3404, 2930, 2856, 1712, 1664, 1445, 1214, 1121, 1150, 1038, 

1002, 926, 807 cm-1; 1H-NMR (300 MHz, CDCl3): δ = 1.22 (m, 3 H), 1.55 (t, J = 13.2 Hz, 1 

H), 1.64 (d, J = 9.8 Hz, 1 H), 1.74 (d, J = 11.8 Hz, 1 H), 2.03 (dd, J = 3.4, 13.6 Hz, 2 H), 2.23 

(d, J =13.9 Hz, 1 H), 2.31 (d, J = 12.3, 1 H), 3.36 (s, 3 H), 3.44 (m, 1 H), 3.89 (bs, 2 H), 3.97 

(d, J = 7.3 Hz, 1 H), 4.40 and 4.48 (ABquartet, J = 17.6 Hz, 2 H), 4.65 (s, 2 H), 5.49 (s, 1 H); 
13C-NMR (75 MHz, CDCl3): δ = 23.5, 27.3, 33.2, 37.7, 40.8, 54.3, 55.8, 68.8, 69.9, 73.5, 

96.4, 126.2, 139.4, 209.3; ESIMS (MeOH): 293.1 ([M + Na]+, 100); HRESIMS: calcd. for 

C14H22O5Na m/z 293.1365; found: 293.1365; Analysis: calcd. for C14H22O5 (270.15) C 62.20, 

H 8.20; found: C 59.22, H 8.19. 

Oxidative cleavage of 6i (diastereomeric mixture) was achieved using Method A on 35 mg 

(0.13 mmol) and Method B on 45 mg (0.16 mmol) affording respectively 21.2 mg (60%) and 

27.5 mg (62 %) of domino product 15i, after SiO2 flash column chromatography 

(heptane/EtOAc, 4:1 as eluent). 

Domino product 15i: colourless oil; IR (film): ν = 2932, 2860, 2360, 1656, 1256, 1036, 992, 

964, 862, 744 cm-1; 1H-NMR (500 MHz, CDCl3): δ = 1.27 (m, 3 H), 1.44 (dt, J = 3.8, 13.4 

Hz, 1 H), 1.63 (dd, J = 3.2, 13.5 Hz, 1 H), 1.66 (m, 1 H), 1.85 (dd, J = 11.7, 13.5 Hz, 2 H), 

2.20 (s, 2 H), 3.39 (s, 3 H), 3.71 (m, 2 H), 4.68 (s, 2 H), 4.93 (d, J = 6.0 Hz, 1 H), 5.28 (s, 1 

H), 6.42 (d, J = 6.0 Hz, 1 H); 13C-NMR (125 MHz, CDCl3): δ = 22.8 (3C), 35.8, 38.2, 44.5, 

55.6, 68.7, 72.7, 96.4, 96.9, 104.3, 104.5, 142.0; ESIMS (MeOH): 291.1 ([M + Na]+, 100); 

HRESIMS: calcd. for C14H20O5Na m/z 291.1208; found: 291.1211; Analysis: calcd. for 

C14H20O5 (268.13) C 62.67, H 7.51; found: C 59.47, H 8.38. 
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Preparation of substrate-diol 6j and its oxidative cleavage 

1- AllylMgBr

2- DMP

PhI(OAc)2

or 
Pb(OAc)4

 TBAF

4

TBSO

TBSO

O

 C23H44O3Si2
Exact Mass: 424,2829

 C, 65.04; H, 10.44; O, 11.30; Si, 13.22

6j 15j

TBSO

TBSO

O

 C26H48O3Si2
Exact Mass: 464,31

 C, 67.18; H, 10.41; O, 10.33; Si, 12.08

HO

HO

O

C14H20O3

Exact Mass: 236,14

C, 71.16; H, 8.53; O, 20.31

O

O

O

C14H18O3

Exact Mass: 234,13

C, 71.77; H, 7.74; O, 20.49  
 
Nucleophilic addition was carried out on aldehyde 4 (1000 mg, 2.37 mmol) with 

allylmagnesium bromide (1 M in ether, 23.7 mL, 23.7 mmol) in dry THF (20 mL) for 1 h 

using the general procedure to give after chromatography (SiO2, heptane/EtOAc, 1:1) the 

desired product (917 mg, 83%) as a diastereomeric mixture, which was taken as such for the 

next operation. Oxidation of the carbinol thus obtained (840 mg, 1.80 mmol) was carried out 

with Dess-Martin periodinane (DMP) (2234 mg, 23.7 mmol) in dry methylene chloride (8 

mL) and pyridine (1.8 mL) for 2 h using the general procedure to give after chromatography 

(SiO2, heptane/EtOAc, 9:1) the desired ketone (650 mg, 93%). 

(R)-1-(6,7-bis(tert-Butyldimethylsilyloxy)-1,2,3,4,4a,5,6,7-octahydronaphthalen-4a-

yl)but-3-en-1-one  : 

Characterized as a diastereomeric mixture; colourless oil; IR (film): ν = 2950, 2928, 2892, 

1708, 1472, 1250, 1104, 1064, 833, 772, 670 cm-1; ESIMS (MeOH): 487.3 ([M + Na]+, 100); 

HRESIMS: calcd. for C26H48O3Si2Na m/z 487.3040; found: 487.3062; Analysis: calcd. for 

C26H48O3Si2 (464.31) C 67.18, H 10.41; found: C 66.98, H 10.31. 

Fluoride deprotection of the latter was carried out on 240 mg (0.51 mmol) for 1 h using the 

general procedure to give after chromatography (SiO2, heptane/EtOAc, 1:1) 6j (94.2 mg, 

74%). 

(R,E)-1-(6,7-Dihydroxy-1,2,3,4,4a,5,6,7-octahydronaphthalen-4a-yl)but-2-en-1-one  6j: 

Characterized as a diastereomeric mixture; colourless oil; IR (film): ν = 3390, 2929, 2856, 

1689, 1623, 1443, 1290, 1056, 1034, 972, 755, 638 cm-1; ESIMS (MeOH): 259.1 ([M + Na]+, 

100); HRESIMS: calcd. for C14H20O3Na m/z 259.1310; found: 259.1312; Analysis: calcd. for 

C14H20O3 (236.14) C 71.16, H 8.53; found: C 66.93, H 8.68. 

Oxidative cleavage of 6j (diastereomeric mixture) was achieved using Method A on 34 mg (0. 

14 mmol) and Method B on 36 mg (0.15 mmol) affording respectively 20.9 mg (64%) and 

22.5 mg (63%) of domino product 15j, after SiO2 flash column chromatography 

(heptane/EtOAc, 4:1 as eluent). 
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Domino product 15j: colourless oil; IR (film): ν = 2930, 2857, 1654, 1446, 1256, 1239, 

1093, 1031, 1011, 969, 913, 863, 744 cm-1; 1H-NMR (500 MHz, CDCl3): δ = 1.24 (m, 2 H), 

1.36 (m, 2 H), 1.69 (m, 3 H), 1.77 (dd, J = 1.7, 6.7 Hz, 3 H), 1.83 (d, J = 9.8 Hz, 1 H), 1.88 

(m, 1 H), 2.10 (d, J = 9.8 Hz, 1 H), 4.92 (d, J = 6.1 Hz, 1 H), 5.28 (s, 1 H), 5.53 (qd, J = 1.6, 

15.2 Hz, 1 H), 6.06 (qd, J = 6.6, 15.2, Hz, 1 H), 6.43 (d, J = 6.1 Hz, 1 H); 13C-NMR (125 

MHz, CDCl3): δ = 17.6, 22.8, 23.1 (2C), 36.2, 37.5, 44.9, 72.5, 96.2, 104.4, 104.9, 126.9, 

130.9, 142.5; ESIMS (MeOH): 257.1 ([M + Na]+, 100); HRESIMS: calcd. for C14H18O3Na 

m/z 257.1154; found: 257.1158; Analysis: calcd. for C14H18O3 (234.13) C 71.77, H 7.74; 

found: C 70.05, H 8.09 

 

Preparation of substrate-diol 6k and its oxidative cleavage 

PhI(OAc)2

or 
Pb(OAc)4

 TBAF

4

TBSO

TBSO

O

 C23H44O3Si2
Exact Mass: 424,2829

 C, 65.04; H, 10.44; O, 11.30; Si, 13.22

6k 15k

TBSO

TBSO

O

 C29H54O5Si2
Exact Mass: 538,35

C, 64.63; H, 10.10; O, 14.84; Si, 10.42

O

O MgBr O

O

 C17H26O5

Exact Mass: 310,18

C, 65.78; H, 8.44; O, 25.77

HO

HO

O
O

O

 C17H24O5

Exact Mass: 308,16

C, 66.21; H, 7.84; O, 25.94

O

O

OO

O

1- 

2- DMP

 
Nucleophilic addition was carried out on aldehyde 4 (500 mg, 1.17 mmol) with (2-(1,3-

dioxan-2-yl)ethyl)magnesium bromide (0.5 M in THF, 5.9 mL, 11.8 mmol) in dry THF (10 

mL) for 30 min using the general procedure to give after chromatography (SiO2, 

heptane/EtOAc, 1:1) the desired product (569 mg, 90%) as a diastereomeric mixture, which 

was taken as such for the next operation. Oxidation of the carbinol thus obtained (530 mg, 

0.98 mmol) was carried out with Dess-Martin periodinane (DMP) (1249 mg, 2.94 mmol) in 

dry methylene chloride (5 mL) and pyridine (0.98 mL) for 1 h, using the general procedure to 

give after chromatography (SiO2, heptane/EtOAc, 9:1) the desired ketone (443 mg, 84%). 

 

(R)-1-(6,7-bis(tert-Butyldimethylsilyloxy)-1,2,3,4,4a,5,6,7-octahydronaphthalen-4a-yl)-3-

(1,3-dioxan-2-yl)propan-1-one  : 

Characterized as a diastereomeric mixture, colourless oil; IR (film): ν = 2950, 2926, 2853, 

1705, 1663, 1470, 1250, 1134, 1107, 1086, 834, 774 cm-1; ESIMS (MeOH): 561.3 ([M + 

Na]+, 100); HRESIMS: calcd. for C29H54O5Si2Na m/z 561.3408; found: 561.3409; Analysis: 

calcd. for C29H54O5Si2 (538.35) C 64.63, H 10.10; found: C 66.56, H 10.26. 

Fluoride deprotection of the latter was carried out on 400 mg (0.74 mmol) for 1 h using the 

general procedure to give after chromatography (SiO2, heptane/EtOAc, 1:1) 6k (185 mg, 

81%). 
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(R)-1-(6,7-dihydroxy-1,2,3,4,4a,5,6,7-octahydronaphthalen-4a-yl)-3-(1,3-dioxan-2-

yl)propan-1-one  6k: 

Characterized as a diastereomeric mixture; colourless oil; IR (film): ν = 3386, 2928, 2854, 

2359, 2340, 1699, 1662, 1448, 1376, 1240, 1136, 1061, 1008, 910, 852, 727, 646 cm-1; 

ESIMS (MeOH): 333.1 ([M + Na]+, 100); HRESIMS: calcd. for C17H26O5Na m/z 333.1678; 

found: 333.1689; Analysis: calcd. for C17H26O5 (310.18) C 65.78, H 8.44; found: C 63.55, H 

8.46. 

Oxidative cleavage of 6k (diastereomeric mixture) was achieved using Method A on 40 mg 

(0.13 mmol) and Method B on 40 mg (0.13 mmol) affording respectively 23.2 mg (58%) and 

22.7 mg (57%) of domino product 15k, after SiO2 flash column chromatography 

(heptane/EtOAc, 4:1 as eluent). 

Domino product 15k: colourless oil; IR (film): ν = 2932, 2854, 1656, 1451, 1396, 1239, 

1141, 1017, 1006, 936, 891 cm-1; 1H-NMR (500 MHz, CDCl3): δ = 1.16 (m, 2 H), 1.24 (dd, J 

= 11.2, 18.1 Hz, 2 H), 1.53 (d, J = 13.2 Hz, 1 H), 1.60 (m, 2 H), 1.69 (m, 4 H), 1.80 (dd, J = 

10.1, 13.2 Hz, 2 H), 1.92 (dd, J = 3.7, 5.2 Hz, 1 H), 2.06 (m, 1 H), 2.18 (d, J = 10.0 Hz, 1 H), 

3.75 (t, J =11.4 Hz, 2 H), 4.09 (dd, J = 4.7, 11.5 Hz, 2 H), 4.61 (t, J = 4.5 Hz, 1 H), 4.87 (d, J 

= 6.0 Hz, 1 H), 5.18 (s, 1 H), 6.38 (d, J = 6.0 Hz, 1 H); 13C-NMR (125 MHz, CDCl3): δ = 

22.9 (3C), 25.8, 27.3, 29.0, 36.1, 38.1, 45.2, 66.9 (2C), 72.8, 95.9, 102.1, 104.2, 106.5, 142.3; 

ESIMS (MeOH): 331.1 ([M + Na]+, 100); HRESIMS: calcd. for C17H24O5Na m/z 331.1521; 

found: 331.1520; Analysis: calcd. for C17H24O5 (308.16) C 66.21, H 7.84; found: C 64.75, H 

7.51. 

 

Preparation of substrate-diol 6l and its oxidative cleavage 

PhI(OAc)2
or 

Pb(OAc)4

 TBAF1- MesitylMgBr

2- DMP
16

O O

O

 C20H24O3

Exact Mass: 312,17
C, 76.89; H, 7.74; O, 15.36

4

TBSO

TBSO

O

 C23H44O3Si2
Exact Mass: 424,2829

 C, 65.04; H, 10.44; O, 11.30; Si, 13.22

6l

TBSO

TBSO

O

 C32H54O3Si2
Exact Mass: 542,3611

C, 70.79; H, 10.02; O, 8.84; Si, 10.35

HO

HO

O

 C20H26O3

Exact Mass: 314,19

 C, 76.40; H, 8.33; O, 15.27  
Nucleophilic addition was carried out on aldehyde 4 (700 mg, 1.65 mmol) with Mesityl 

magnesium bromide (1 M in THF, 6.6 mL, 6.6 mmol) in dry THF (10 mL) for 1 h using the 

general procedure to give after chromatography (SiO2, heptane/EtOAc, 9:1) the desired 

product (760 mg, 85%) as a diastereomeric mixture, which was taken as such for the next 

operation. Oxidation of the carbinol thus obtained (740 mg, 1.35 mmol) was carried out with 
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Dess-Martin periodinane (DMP) (1730 mg, 4.1 mmol) in dry methylene chloride (6 mL) and 

pyridine (1.4 mL) for 1 h, using the general procedure to give after chromatography (SiO2, 

heptane/EtOAc, 9:1) the desired ketone (618 mg, 85%). One diastereomer was separated for 

characterization purposes. 

((4aR,6R,7R)-6,7-bis(tert-Butyldimethylsilyloxy)-1,2,3,4,4a,5,6,7-octahydronaphthalen-

4a-yl)(mesityl)methanone  : 

TBSO

TBSO

O

 
colourless oil; IR (film): ν = 2954, 2927, 1681, 1471, 1462, 1249, 1098, 1062, 848, 835, 774, 

677, 609 cm-1; 1H-NMR (500 MHz, CDCl3): δ = –0.30 (s, 3 H), –0.19 (s, 3 H), 0.04 (s, 3 H), 

0.09 (s, 3 H), 0.79 (s, 9 H), 0.85 (m, 1 H), 0.88 (s, 9 H), 1.31 (m, 2 H), 1.40 (m, 1 H), 1.53 (m, 

1 H), 2.09 (m, 1 H), 2.12 (s, 3 H), 2.20 (m, 2 H), 2.21 (s, 3 H), 2.25 (s, 3 H), 2.33 (m, 1 H), 

3.44 (m, 1 H), 3.45 (ddd, J = 4.3, 6.0, 10.5 Hz, 1 H), 3.97 (ddd, J = 1.6, 2.8, 6.0 Hz, 1 H), 

5.41 (dd, J = 1.6, 2.8 Hz, 1 H), 6.77 (s, 1 H), 6.81 (s, 1 H); 13C-NMR (125 MHz, CDCl3): δ = 

–4.9, –4.8, –4.1, –3.9, 17.9 (2C), 20.4, 20.9 (2C), 22.6, 25.9 (3C), 26.1 (3C), 27.94, 32.4, 

40.9, 41.4, 53.8, 70.9, 73.8, 126.6, 128.6, 128.6, 132.2, 133.2, 137.6, 139.0, 141.0, 213.7; 

ESIMS (MeOH): 565.3 ([M + Na]+, 100); HRESIMS: calcd. for C32H54O3NaSi2 m/z 

565.3509; found: 565.3529; Analysis: calcd. for C32H54O3Si2 (542.36) C 70.79, H 10.02; 

found: C 71.52, H 10.39. 

Fluoride deprotection of the latter was carried out on 580 mg (1.07 mmol) for 1 h using the 

general procedure to give after chromatography (SiO2, heptane/EtOAc, 1:1) 6l (272 mg, 

81%). One diastereomer was separated for characterization purposes. 

((4aR,6R,7R)-6,7-Dihydroxy-1,2,3,4,4a,5,6,7-octahydronaphthalen-4a-yl)(mesityl) 

methanone  6l: 

HO

HO

O

 
colourless oil; IR (film): ν = 3370, 2924, 2856, 1579, 1610, 1446, 1234, 1053, 970, 1053, 

909, 872, 850, 730, 609 cm-1; 1H-NMR (500 MHz, CDCl3): δ = 1.28 (m, 3 H), 1.36 (m, 2 H), 

1.51 (m, 1 H), 1.96 (m, 2 H), 2.10 (s, 3 H), 2.15 (m, 3 H), 2.22 (s, 3 H), 2.25 (s, 3 H), 2.39 (m, 

1 H), 3.25 (ddd, J = 3.9, 7.6, 11.6 Hz, 1 H), 3.93 (td, J = 2.1, 7.6 Hz, 1 H), 5.47 (t, J = 2.1 Hz, 

1 H), 6.80 (s, 2 H); 13C-NMR (125 MHz, CDCl3): δ = 20.4, 20.9 (2C), 22.5, 25.7, 27.9, 32.1, 
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41.2, 54.3, 70.3, 73.4, 125.6, 128.4, 128.8, 132.2, 133.1, 137.8, 140.2, 141.6, 212.8; ESIMS 

(MeOH): 337.2 ([M + Na]+, 100); HRESIMS: calcd. for C20H26O3Na m/z 337.1780; found: 

337.1842; Analysis: calcd. for C20H26O3 (314.19) C 76.40, H 8.33; found: C 70.81, H 8.06. 

 

Oxidative cleavage of 6l (diastereomeric mixture) was achieved using Method A on 70 mg 

(0.22 mmol) and Method B on 40 mg (0.12 mmol) affording respectively 53.2 mg (77%) and 

30.2 mg (81%) of domino product 16, after SiO2 flash column chromatography 

(heptane/EtOAc, 4:1 as eluent). 

Domino product 16: colourless oil; IR (film): ν = 2932, 2856, 1681, 1632, 1446, 1217, 1177, 

1109, 1052, 1004, 936, 789, 744 cm-1; 1H-NMR (500 MHz, CDCl3): δ = 1.48 (m, 1 H), 1.55 

(dt, J = 3.2, 14.0 Hz, 1 H), 1.60 (td, J = 4.1, 12.9 Hz 1 H), 1.66 (m, 1 H), 1.95 (dd, J = 5.7, 

14.2 Hz, 1 H), 2.00 (m, 2 H), 2.11 (dd, J = 5.2, 13.2 Hz, 1 H), 2.24 (m, 1 H), 2.27 (s, 9 H), 

2.68 (d, J = 14.2 Hz, 1 H), 5.11 (d, J = 6.0 Hz, 1 H), 5.63 (d, J = 5.6 Hz, 1 H), 6.18 (d, J = 6.0 

Hz, 1 H), 6.82 (s, 2 H); 13C-NMR (125 MHz, CDCl3): δ = 20.4, 20.5 (2C), 20.8, 21.1, 30.4, 

34.1, 44.4, 67.9, 80.6, 98.7, 111.2, 129.1 (2C), 137.9 (3C), 138.5, 139.8, 211.1; Analysis: 

calcd. for C20H24O3 (312.17) C 76.89, H 7.74; found: C 76.02, H 7.85.  

 

Preparation of substrate-diol 8 and its oxidative cleavage 
 

PhI(OAc)2

or 
Pb(OAc)4TBSO

TBSO

 C24H46O2Si2
Exact Mass: 422,3036

 C, 68.18; H, 10.97; O, 7.57; Si, 13.29

TBSO

TBSO

O

 C23H44O3Si2
Exact Mass: 424,2829

 C, 65.04; H, 10.44; O, 11.30; Si, 13.22

MeP(Ph)3Br

t-BuOK, THF
HO

HO
TBAF

C12H18O2

Exact Mass: 194,1307

C, 74.19; H, 9.34; O, 16.47

O O

 C12H16O2

Exact Mass: 192,1150

 C, 74.97; H, 8.39; O, 16.64

4 7 178

 
 

To a suspension of potassium tert-butoxide (5.07 g, 45.3 mmol) in 20 mL of dry toluene under 

argon at room temperature methyltriphenylphosphonium bromide (16.16 g, 45.3 mmol) was 

added. The resulting bright yellow solution was stirred for 1 h, cooled to 0 °C before the bis-

TBS protected aldehyde 4 (3.2 g, 7.5 mmol) was added in dry toluene (22 mL). The ice bath 

was removed and the solution was stirred at room temperature while the reaction progress 

was monitored by TLC. After 12 h stirring the reaction mixture was diluted with heptane and 

worked up as usual. The organic residue was purified by flash chromatography using 

heptane/EtOAc 10:1 as eluent to afford the desired product 7 (3.1 g, 97%). 
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(S)-(8a-Vinyl-1,2,3,5,6,7,8,8a-octahydronaphthalene-2,3-diyl)bis(oxy)bis(tert-butyl 

dimethylsilane)  7: 

Characterized as a diastereomeric mixture; colourless oil; IR (film): ν = 2927, 2855, 1471, 

1388, 1360, 1249, 1094, 1065, 877, 851, 832 cm-1; ESIMS (MeOH): 445.2 ([M + Na]+, 100); 

HRESIMS: calcd. for C24H46O2Si2Na m/z; 445.2934 found: 445.2934; Analysis: calcd. for 

C24H46O2Si2 (422.30): C 68.18, H 10.97; found C 68.55, H 10.48. 

Fluoride deprotection was carried out on 7 (443 mg, 1.02 mmol) for 1 h using the general 

procedure to give after chromatography (SiO2, heptane/EtOAc, 1:1) the desired substrat-diol 8 

(163 mg, 82%). 

(S)-8a-Vinyl-1,2,3,5,6,7,8,8a-octahydronaphthalene-2,3-diol  8: 

Characterized as a diastereomeric mixture, colourless oil; IR (film): ν = 3329, 2923, 2855, 

14710, 1386, 1360, 1247, 1094, 1065, 876, 851, 832 cm-1; ESIMS (MeOH): 217.1 ([M + 

Na]+, 100); HRESIMS: calcd. for C12H18O2Na m/z; 217.1307 found: 217.1327. 

Oxidative cleavage of 8 (diastereomeric mixture) was achieved using Method A on 41 mg 

(0.21 mmol) and Method B on 24 mg (0.12 mmol) affording respectively 25 mg (62 %) and  

19.2 mg (84%) of domino product 17, after SiO2 flash column chromatography 

(heptane/EtOAc, 9:1 as eluent). 
colourless oil; IR (film): ν = 3075, 2931, 2860, 1632, 1446, 1390, 1362, 1273, 1211, 1174, 

1148, 1103, 1072, 1030, 966, 929, 836, 795, 783, 723 cm-1; 1H-NMR (500 MHz, CDCl3): δ = 

1.22 (m, 2 H), 1.44 (m, 3 H), 1.52 (m, 2 H), 1.74 (m, 3 H), 2.01 (dd, J = 8.1, 13.8 Hz, 2 H), 

2.35 (d, J = 13.1 Hz, 1 H), 4.80 (d, J = 6.1 Hz, 1 H), 5.16 (d, J = 1.2, 5.3 Hz, 1 H), 5.20 (s, 1 

H), 5.70 (d, J = 5.6 Hz, 1 H), 6.11 (dd, J = 10.5, 18.1 Hz, 1 H), 6.21 (d, J = 6.1 Hz, 1 H); 13C-

NMR (125 MHz, CDCl3): 20.6, 21.8, 29.7, 29.9, 33.9, 49.1, 56.2, 81.9, 99.6, 110.2, 115.1, 

138.9, 139.6, 166.6. ESIMS (MeOH): 215.1 ([M + Na]+, 100). HRESIMS: calcd. for 

C12H16O2Na m/z; 215.1048 found: 215.1069.  

 

Preparation of substrate-diol 11 and its oxidative cleavage  

PhI(OAc)2
or 

Pb(OAc)4
10 11 18

C19H32O2Si
Exact Mass: 320,22

C, 71.19; H, 10.06; O, 9.98; Si, 8.76

O

OTBS

benzene
1-Pb(OAc)4

2-LiAlH4
HO

OTBS

HO

C19H34O3Si
Exact Mass: 338,23

C, 67.40; H, 10.12; O, 14.18; Si, 8.30

O O

OTBS

C19H32O3Si

Exact Mass: 336,2121

C, 67.81; H, 9.58; O, 14.26; Si, 8.35

O

OTBS

RhCl3, 3H2O

isopropanol

C19H32O2Si
Exact Mass: 320,22

C, 71.19; H, 10.06; O, 9.98; Si, 8.76

 
To a solution of 10 (3.65 g, 11.4 mmol) in isopropyl alcohol (82 mL), was added RhCl3.3H2O 

(119 mg, 0.57 mmol), and 8 drops of conc. HCl from a Pasteur pipette. After refluxing the 
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mixture for one hour the same amount of RhCl3.3H2O and conc. HCl as above were added 

and the mixture was refluxed for an other hour. Evaporation under reduced pressure of the red 

solution gave an oil, witch was diluted with diethyl ether (100 mL). The red suspension was 

stirred for 30 min at room temperature and then filtered. The supernatent was evaporated 

under reduced pressure and the residue was purified by column chromatography on silica gel 

(elution with heptane/EtOAc 4:1), wich gave (2.27 g, 62%) of the desired product.  

(4aR,5S)-5-(tert-butyldimethylsilyloxy)-4a-((E)-prop-1-enyl)-4,4a,5,6,7,8-hexahydrona 

phthalen-2(3H)-one : 

White solid; Mp: 84-85 °C (Heptane); IR (film): ν = 2930, 2857, 1678, 1620, 1368, 1258, 

1102, 1088, 1006, 871, 833, 775, 675 cm-1; 1H NMR (500 MHz, CDCl3): δ = –0.01 (s, 6 H), 

0.85 (s, 9 H), 1.39 (m, 1 H), 1.64 (m, 3 H), 1.73 (dd, J = 1.8, 6.4 Hz, 3 H), 1.79 (m, 1 H), 2.14 

(t, J = 12.6 Hz, 2 H), 2.25 (m, 1 H), 2.32 (ddd, J = 4.7, 10.8, 12.8 Hz, 2 H), 3.41 (dd, J = 

4.2,11.3 Hz, 1 H), 5.28 (dq, J = 6.4, 16.2 Hz, 1 H), 5.69 (qd, J = 6.4, 16.2 Hz, 1 H), 5.93 (s, 1 

H); 13C NMR (125 MHz, CDCl3): δ = –4.8, –3.9, 18.1, 18.4, 23.2, 31.7 (3C), 32.4, 33.2, 33.4, 

25.9, 49.5, 79.6, 127.6, 127.8, 128.1, 165.5, 200.3; ESIMS (MeOH): 343.2 ([M + Na]+, 100). 

HRESIMS calcd. for C19H32O2SiNa m/z 343.2069; found: 343.2053; Analysis: calcd. for 

C19H32O2Si (320.22): C 71.19, H 10.06; found: C 71.15, H 10.09. 

Acetoxylation of the enone thus obtained, carried out on 6.93 mmol (2.22 g) scale according 

to the general procedure, afforded after flash chromatography, using heptane/EtOAc 1:1 as 

eluent, the corresponding α– and β–acetoxy-enones (1.52 g, 58 %) along with 4% of 

recovered starting materiel. One diastereomer having the α-OAc configuration was separated 

for characterization purposes.  

(2R,8S,8aR)-8-(tert-Butyldimethylsilyloxy)-3-oxo-8a-((E)-prop-1-enyl)-1,2,3,5,6,7,8,8a-

octahydronaphthalen-2-yl ethanoate : 

O

OTBS

AcO

 
IR (film): ν = 2929, 2853, 1704, 1649, 1433, 1404, 1386, 1220, 1144, 1081, 830, 776, 725, 

695 cm-1; 1H NMR (500 MHz, CDCl3): δ = –0.06 (s, 3 H), –0.07 (s, 3 H), 0.92 (s, 9 H), 1.22 

(m, 2 H), 1.63 (m, 2 H), 1.76 (dd, J = 1.5, 6.4 Hz, 3 H), 1.85 (dd, J = 12.9, 13.6 Hz, 1 H), 2.16 

(s, 3 H), 2.20 (m, 2H), 2.34 (ddd, J = 4.0, 7.9, 8.5 Hz, 1 H), 3.42 (dd, J = 4.2, 11.2 Hz, 1 H), 

5.30 (dd, J = 5.2, 13.9 Hz, 1 H), 5.40 (m, 1 H), 5.77 (dd, J = 1.6, 16.2 Hz, 1 H), 5.96 (d, J = 

1.7 Hz, 1 H); 13C NMR (125 MHz, CDCl3): δ = –4.8, –3.9, 18.1, 18.5, 20.9, 23.1, 25.8 (3C), 
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31.2, 31.9, 38.6, 51.0, 71.4, 79.6, 126.0, 128.1, 128.5, 165.4, 170.2, 194.2; ESIMS (MeOH): 

401.1 ([M + Na]+, 100); HRESIMS: calcd. for C21H34O4SiNa m/z 401.2124; found: 401.2128; 

Analysis: calcd. C21H34O4Si (378.22): C 66.62, H 9.05; found: C 66.77, H 9.13. 

Reduction of the acetoxy-enone thus obtained (214 mg, 0.56 mmol), was achieved, using the 

general procedure to give, after flash chromatography using heptane/EtOAc 1:1 as eluent, the 

desired unsaturated diols 11 (186 mg, 98%). One diastereomer was separated for 

characterization purposes. 

 

(2R,3R,8S,8aR)-8-(tert-Butyldimethylsilyloxy)-8a-((E)-prop-1-enyl)-1,2,3,5,6,7,8,8a-

octahydronaphthalene-2,3-diol  11: 

HO

OTBS

HO

 
White solid; Mp: 148–149 °C (Heptane); IR (film): ν = 3283, 2929, 2856, 1461, 1252, 1070, 

1036, 976, 832, 773, 701, 666 cm-1; 1H NMR (500 MHz, CDCl3): δ = 0.05 (s, 3 H), 0.06 (s, 3 

H), 0.91 (s, 9 H), 1.25 (m, 2 H), 1.49 (m, 1 H), 1.58 (m, 1 H), 1.66 (m, 1 H), 1.70 (dd, J = 1.2, 

6.3 Hz, 3 H), 1.94 (m, 1 H), 2.02 (dd, J = 3.5, 12.7 Hz, 1 H), 2.11 (m, 1 H), 2.18 (bs, 1 H), 

2.31 (s, 1 H), 3.30 (dd, J = 3.9, 11.3 Hz, 1 H), 3.56 (ddd, J = 3.4, 7.9, 11.7 Hz, 1 H), 4.03 (d, J 

= 7.7 Hz, 1 H), 5.29 (dq, J = 6.6, 15.1 Hz, 1 H), 5.43 (s, 1 H), 5.71(dd, J = 4.3, 15.1 Hz, 1 H); 
13C NMR (125 MHz, CDCl3): δ = –4.7, –3.9, 18.4, 18.5, 24.4, 25.9 (3C), 31.1, 31.9, 40.9, 

50.6, 70.8, 74.3, 80.1, 125.3, 127.3, 131.3, 141.9; ESIMS (MeOH): 361.2 ([M + Na]+, 100); 

HRESIMS: calcd. for C19H34O3SiNa m/z 361.2175, found: 361.2174; Analysis: calcd. for 

C19H34O3Si (338.23) C 67.40, H 10.12; found: C 66.41, H 9.79. 

 

Oxidative cleavage of 11 (diastereomeric mixture) was achieved using Method A on 32 mg 

(0.09 mmol) and Method B on 40 mg (0.12 mmol) affording respectively 19.4 mg (61%) and 

31.4 mg (79%) of domino product 18, after SiO2 flash column chromatography 

(heptane/EtOAc, 9:1 as eluent). 

Domino product 18: colourless oil; IR (film): ν = 2927, 2854, 1633, 1471, 1461, 1448, 

1388, 1372, 1359, 1310, 1249, 1211, 1201, 1119, 1081, 1057, 1016, 967, 926, 833, 808, 

793, 770, 714, 666 cm-1; 1H NMR (500 MHz, CDCl3): δ = 0.01 (s, 3 H), 0.03 (s, 3 H), 0.85 

(s, 9 H), 0.88 (m, 1 H), 1.42 (m, 2 H), 1.59 (m, 2 H), 1.72 (dd, J = 1.5, 6.2 Hz, 3 H), 1.96 

(ddd, J = 2.1, 3.6, 14.4 Hz, 1 H), 2.31 (m, 1 H), 2.33 (d, J = 1.5 Hz, 1 H), 3.55 (dd, J = 4.0, 
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11.7 Hz, 1 H), 4.70 (d, J = 6.1 Hz, 1 H), 5.40 (ddd, J = 1.4, 15.4 Hz, 1 H), 5.55 (qd, J = 

6.1, 15.4 Hz, 1 H), 5.66 (m, 1 H), 6.13 (d, J = 6.1 Hz, 1 H); 13C NMR (125 MHz, CDCl3): 

δ = –3.8, –3.6, 18.0, 18.7, 19.9, 25.7 (3C), 29.2, 30.7, 43.9, 61.9, 74.9, 83.7, 99.6, 110.2, 

126.3, 128.3, 139.3; ESIMS (MeOH): 359.2 ([M + Na]+, 100); HRESIMS: calcd. for 

C19H32O3NaSi m/z 359.2018, found: 359.2036.  

 

Preparation of substrate-diol 12 and its oxidative cleavage 

PhI(OAc)2

or 
Pb(OAc)4

4 12 19

O

TBSO

TBSO

TBSO

TBSO

CO2Et

C27H50O4Si2
Exact Mass: 494,3248

 C, 65.53; H, 10.18; O, 12.93; Si, 11.35

 C23H44O3Si2
Exact Mass: 424,2829

C, 65.04; H, 10.44; O, 11.30; Si, 13.22

(EtO)2POCH2CO2Et 

NaHMDS

TBAF

HO

HO

CO2Et

C15H22O4

Exact Mass: 266,1518

 C, 67.64; H, 8.33; O, 24.03

O O

CO2Et

C15H20O4

Exact Mass: 264,1362

C, 68.16; H, 7.63; O, 24.21  
 

Over a solution of triethyl phosphonoacetate (1.6 mL, 15.54 mmol) in 18 mL of dry THF was 

added, at –78 °C, under argon, NaHMDS (1 M in THF, 15.54 mL, 15.54 mmol). The 

resulting solution was stirred for 1 h at this temperature, before 4 (1.1 g, 2.59 mmol) was 

added in dry THF (10 mL), The cold bath was removed and the solution was stirred at room 

temperature while the reaction progress was monitored by TLC. After 14 h stirring, the 

reaction mixture was diluted with CH2Cl2, washed with a saturated solution of Na2SO3, then 

NaHCO3 and H2O. Usual work up and chromatography on silica gel (heptane/EtOAc 9:1) 

gave the desired product (1.08 g, 85%). 

(S,E)-Ethyl 3-(6,7-bis(tert-butyldimethylsilyloxy)-1,2,3,4,4a,5,6,7-octahydronaphthalen-

4a-yl)prop-2-enoate 

Characterized as a diastereomeric mixture; colourless oil; IR (film): ν = 2929, 2856, 1722, 

1646, 1471, 1306, 1254, 1093, 1066, 850, 835, 774, 672 cm-1; ESIMS (MeOH): 517.3 ([M + 

Na]+, 100); HRESIMS: calcd. for C27H50O4Si2Na m/z 517.3145; found: 517.3124; Analysis: 

calcd. for C27H50O4Si2 (494.32): C 65.53, H 10.18; found C 65.25, H 10.01. 

Fluoride deprotection of the latter was carried out on 426 mg (0.86 mmol) for 1 h using the 

general procedure to give after chromatography (SiO2, heptane/EtOAc, 1:1), the substrate- 

diol 12 (196 mg, 86%). 

(S,E)-Ethyl 3-(6,7-dihydroxy-1,2,3,4,4a,5,6,7-octahydronaphthalen-4a-yl)prop-2-enoate  

12: 

Characterized as a diastereomeric mixture; colourless oil; IR (film): ν = 3365, 2927, 2855, 

1715, 1644, 1446, 1366, 1306, 1275, 1175, 1037, 989, 753, 733 cm-1; ESIMS (MeOH): 289.1 
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([M + Na]+, 100); HRESIMS: calcd. for C15H22O4Si2Na m/z 289.1416; found: 289.1393; 

Analysis: calcd. for C15H22O4Si2 (266.15): C 67.64, H 8.33; found C 65.91, H 8.59. 

Oxidative cleavage of 12 (diastereomeric mixture) was achieved using Method A on 46 mg 

(0.17 mmol) and Method B on 20 mg (0.07 mmol) affording respectively 27.5 mg (62%) and 

15.8 mg (80%) of domino product 19, after SiO2 flash column chromatography 

(heptane/EtOAc, 9:1 as eluent). 

Domino product 19: colourless oil; IR (film): ν = 2929, 2861, 1714, 1650, 1631, 1446, 1390, 

1366, 1309, 1271, 1250, 1176, 1101, 1071, 1026, 993, 936, 864, 835, 795, 784, 725 cm-1; 1H-

NMR (500 MHz, CDCl3): δ = 1.25 (m, 1 H), 1.30 (t, J = 7.1 Hz, 3 H), 1.38 (m, 1 H), 1.53 (m, 

3 H), 1.69 (m, 3 H), 2.03 (dd, J = 5.5, 13.9 Hz, 1 H), 2.39 (d, J = 13.9 Hz, 1 H), 4.21 (q, J = 

7.1 Hz, 2 H), 4.81 (d, J = 6.1 Hz, 1 H), 5.71 (d, J = 5.5 Hz, 1 H), 5.94 (d, J = 16.1 Hz, 1 H), 

6.23 (d, J = 6.1 Hz, 1 H), 7.20 (d, J = 16.1 Hz, 1 H); 13C-NMR (125 MHz, CDCl3): 14.3, 

20.4, 21.8, 30.1, 23.9, 40.0, 56.2, 60.5, , 82.1, 99.4, 109.5, 121.9, 140.3, 149.4, 166.6. ESIMS 

(MeOH): 287.1 ([M + Na]+, 100). HRESIMS: calcd. for C15H20O4Na m/z; 287.1259 found: 

287.1248. 

 

Preparation of substrate-diol 13 and its oxidative cleavage  

10 13 20

O

OTBS

Benzene
O

OTBS

AcO

C21H34O4Si
Exact Mass: 378,2226

C, 66.62; H, 9.05; O, 16.90; Si, 7.42

C19H32O2Si
Exact Mass: 320,2172

C, 71.19; H, 10.06; O, 9.98; Si, 8.76

Pb(OAc)4 LiAlH4

HO

OTBS

HO

C19H34O3Si
Exact Mass: 338,2277

C, 67.40; H, 10.12; O, 14.18; Si, 8.30

O O

OTBS

C19H32O3Si

Exact Mass: 336,2121

C, 67.81; H, 9.58; O, 14.26; Si, 8.35

PhI(OAc)2

MeCN

 
The acetoxylation of 10, carried out on 15.9 mmol (5.1 g) scale according to the general 

procedure, afforded after flash chromatography, using heptane/EtOAc 1:1 as eluent the 

corresponding α and β- acetoxy-enones (937 mg, 16 %). One diastereomer having the α-OAc 

configuration was separated for characterization purposes. 

(2R,8S,8aS)-8a-Allyl-8-(tert-butyldimethylsilyloxy)-3-oxo-1,2,3,5,6,7,8,8a-octahydro 

naphthalen-2-yl ethanoate: 

O

OTBS

AcO

 
colourless oil, IR (film): ν = 2956, 2932, 2857, 1749, 1728, 1691, 1462, 1386, 1218, 1146, 

1100, 919, 834, 754, 676 cm-1; 1H NMR (500 MHz, CDCl3): δ = 0.05 (s, 3 H), 0.06 (s, 3 H), 

0.9 (s, 9 H), 1.75 (m, 2 H), 1.84 (t, J = 13.6 Hz, 1 H), 1.89 (m, 2 H), 2.15 (s, 3 H), 2.23 (dd, J 
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= 1.9, 14.5 Hz, 1 H), 2.29 (dd, J = 5.1, 14.4 Hz, 1 H), 2.46 (dd, J = 6.1, 13.2 Hz, 1 H), 2.54 

(dd, J = 7.4, 13.9 Hz, 1 H), 2.62 (dd, J = 8.5 14.3, 1 H), 3.42 (dd, J = 6.7, 9.2 Hz, 1 H), 5.10 

(m, 1 H), 5.19 (tdd, J = 1.4, 3.1, 5.4 Hz, 1 H), 5.63 (dd, J = 6.1, 14.0 Hz, 1 H), 5.98 (m, 2 H). 
13C NMR (125 MHz, CDCl3): δ = –4.9, –4.0, 18.1, 20.9, 23.1, 25.8 (3C), 30.4, 31.9, 36.5, 

39.5, 47.7, 71.2, 81.0, 118.4, 124.8, 128.5, 134.5, 170.1, 194.1; ESIMS (MeOH): 401.2 ([M + 

Na]+, 100); HRESIMS: calcd. for C21H34O4NaSi m/z 401.2124; found: 401.2167; Analysis: 

calcd. C21H34O4Si (378.22): C 66.62, H 9.05; found: C 65.82, H 8.62 

Reduction of the acetoxy-enone thus obtained (735 mg, 1.94 mmol), was achieved, using the 

general procedure to give, after flash chromatography using heptane/EtOAc 1:1 as eluent, the 

desired unsaturated diols 13 (520 mg, 80%). One diastereomer was separated for 

characterization purposes. 

(2R,3R,8S,8aS)-8a-Allyl-8-(tert-butyldimethylsilyloxy)-1,2,3,5,6,7,8,8a-octahydro 

naphthalene-2,3-diol  13: 

HO

OTBS

HO

 
colourless oil; IR (film): ν = 3352, 2930, 2856, 1462, 1251, 1088, 1003, 905, 834, 774, 669 

cm-1; 1H NMR (500 MHz, CDCl3): δ = 0.05 (s, 3 H), 0.06 (s, 3 H), 0.91 (s, 9 H), 1.21 (m, 1 

H), 1.59 (dd, J = 11.2, 13.5 Hz, 1 H), 1.66 (dd, J = 3.8, 9.0, 9.6 Hz, 2 H), 1.75 (m, 3 H), 1.92 

(ddd, J = 1.3, 3.9, 13.4 Hz, 1 H), 2.01 (m, 1 H), 2.11 (td, J = 1.9, 13.7 Hz, 1 H), 2.38 (m, 2 H), 

3.44 (dd, J = 7.5, 8.4 Hz, 1 H), 3.93 (td, J = 4.0, 11.3, Hz, 1 H), 4.00 (ddd, J = 1.6, 2.6, 4.2 

Hz, 1 H), 4.93 (tdd, J = 1.3, 2.6, 4.7 Hz, 2 H), 5.59 (dd, J = 1.6, 4.9 Hz, 1H), 5.76(m, 1 H); 
13C NMR (125 MHz, CDCl3): δ = –4.7, –4.0, 18.1, 24.2, 25.9 (3C), 30.8, 31.2, 36.5, 37.1, 

46.3, 66.2, 67.3, 80.4, 116.5, 122.5, 136.2, 146.2; ESIMS (MeOH): 361.2 ([M + Na]+, 100); 

HRESIMS: calcd. for C19H34O3NaSi m/z 361.2175, found: 361.2152; Analysis: calcd. for 

C19H34O3Si (338.22) C 67.40, H 10.12; found: C 67.19, H 10.02. 

Oxidative cleavage of 13 (diastereomeric mixture) was achieved using Method A on 25 mg 

(0.07 mmol) affording 15.4 mg (63%) of domino product 20, after SiO2 flash column 

chromatography (heptane/EtOAc, 9:1 as eluent). 

Domino product 20: colourless oil; IR (film): ν = 2928, 2855, 1629, 1470, 1461, 1433, 1408, 

1388, 1360, 1310, 1275, 1256, 1198, 1112, 1085, 1057, 1004, 969, 932, 855, 833, 806, 772 

cm-1. 1H NMR (500 MHz, CDCl3): δ = 0.04 (s, 3 H), 0.03 (s, 3 H), 0.85 (s, 9 H), 1.25 (m, 1 

H), 1.43 (ddd, J =4.6, 12.5, 17.9 Hz, 1 H), 1.58 (m, 3 H), 1.90 (m, 1 H), 2.07 (dd, J = 1.0, 
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14.3 Hz, 1 H), 2.26 (dd, J = 5.7, 14.3 Hz, 1 H), 2.43 (d, J = 7.1 Hz, 2 H), 3.65 (dd, J = 4.9, 

10.6 Hz, 1 H), 4.82 (d, J = 6.1 Hz, 1 H), 4.95 (m, 2 H), 5.62 (d, J = 5.6 Hz, 1 H), 6.03 (tdd, J 

= 7.5, 9.9, 17.4, 1 H), 6.20 (d, J = 6.1 Hz, 1 H); 13C NMR (125 MHz, CDCl3): δ = –4.7, –4.0, 

18.1, 19.7, 25.8 (3C), 29.5, 30.8, 32.8, 45.6, 58.9, 76.2, 84.3, 99.4, 109.7, 115.2, 138.7, 139.6; 

ESIMS (MeOH): 359.2 ([M + Na]+, 100); HRESIMS: calcd. for C19H32O3NaSi m/z 359.2018, 

found: 359.2055; Analysis: calcd. for C19H32O3Si (336.21) C 67.81, H 9.58. 

 

Preparation of substrate-diol 14 and its oxidative cleavage 

7 9

TBSO

TBSO

TBSO

TBSO

O

 C24H46O2Si2
Exact Mass: 422,3036

 C, 68.18; H, 10.97; O, 7.57; Si, 13.29

 C24H46O3Si2
Exact Mass: 438,2985

 C, 65.69; H, 10.57; O, 10.94; Si, 12.80

1- PhMgBr

2- DMP
HO

HO

O

 C18H22O3

Exact Mass: 286,16

 C, 75.50; H, 7.74; O, 16.76

O O

O

C18H20O3

Exact Mass: 284,1412

 C, 76.03; H, 7.09; O, 16.88

14 21

1-9BBN, H2O2

2-DMP

3- TBAF

PhI(OAc)2

or 
Pb(OAc)4

 
 
To a solution of 7 (1.82 g, 4.30 mmol) in dry THF 20 mL, over argon at 0 °C was added 9-

BBN solution in 0.5 M in THF (43 mL, 21,5 mmol), and the mixture was stirred at room 

temperature (TLC monitoring). After 5 h of reaction EtOH (4 mL) and NaOH 3N (25.8 mL) 

were added at 0 °C, and aqueous H2O2 30% (8 mL, 77.4 mmol) was added sequentially, the 

resulting mixture was stirred at room temperature and monitoring by TLC. The mixture was 

extracted with AcOEt and washed with brine until neutral pH, concentration and 

chromatography (heptane/EtOAc, 9:1) afforded the desired alcohol (1.1 g, 58%) and 

recovered starting materiel (425 mg, 23%). One diastereomer was separated for 

characterization purposes. 

 

2-((4aR,6R,7R)-6,7-bis(tert-Butyldimethylsilyloxy)-1,2,3,4,4a,5,6,7-octahydronaphthalen-

4a-yl)ethanol: 

TBSO

TBSO

OH

  
colourless oil; IR (film): ν = 3349, 2927, 2855, 1471, 1461, 1387, 1360, 1250, 1217, 1093, 

1063, 1048, 1004, 952, 877, 832, 771, 738, 704, 670 cm-1; 1H-NMR (500 MHz, CDCl3): δ = –

0.01 (s, 3 H), 0.00 (s, 3 H), 0.01 (s, 3 H), 0.02 (s, 3 H), 0.81 (s, 9 H), 0.83 (s, 9 H), 1.20 (m, 2 

H), 1.43 (m, 4 H), 1.61 (td, J = 7.1, 14.1 Hz, 1 H), 1.70 (m, 2 H), 1.87 (td, J = 6.1, 14.1 Hz, 1 

H), 1.96 (m, 2 H), 2.10 (dt, J = 4.6, 13.6 Hz, 1 H), 3.59 (t, J = 6.3 Hz, 2 H), 3.67 (ddd, J = 3.5, 
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5.6, 8.8 Hz, 1 H), 3.88 (ddd, J = 0.9, 4.0, 5.0 Hz, 1 H), 5.22 (dd, J = 1.4, 3.5 Hz, 1 H);13C-

NMR (125 MHz, CDCl3): –4.6, –4.5, –4.2 (2C), 17.9, 18.1, 21.9, 25.9 (3C), 26.0 (3C), 28.1, 

32.2, 37.6, 38.1, 40.1, 41.1, 59.9, 71.1, 72.2, 121.9, 145.5; ESIMS (MeOH): 463.2 ([M + 

Na]+, 100); HRESIMS: calcd. for C24H48O3Si2Na m/z; 463.3040 found: 463.3092; Analysis: 

calcd. for C24H48O3Si2 (440.31) C 65.39, H 10.98; found C 64.91, H 10.72. 

Oxidation of bis-TBS-protected alcohol thus obtained (600 mg, 1.4 mmol) was carried out 

with Dess-Martin periodinane (DMP) (1792 mg, 4.22 mmol) in dry methylene chloride (6 

mL) and pyridine (1.2 mL) for 2 h using the general procedure to give after chromatography 

(SiO2, Heptane/EtOAc, 4:1) 9 (564 mg, 95%). One diastereomer was separated for 

characterization purposes. 

2-((4aS,6R,7R)-6,7-bis(tert-Butyldimethylsilyloxy)-1,2,3,4,4a,5,6,7-octahydronaphthalen-

4a-yl)ethanal. 

TBSO

TBSO

O

 
IR (film): ν = 2927, 2886, 2854, 1719, 1471, 1461, 1387, 1360, 1250, 1215, 1095, 1065, 

1004, 1004, 952, 938, 876, 833, 772, 668 cm-1; 1H-NMR (500 MHz, CDCl3): δ = –0.01 (s, 3 

H), 0.00 (s, 3 H), 0.01 (s, 3 H), 0.02 (s, 3 H), 0.81 (s, 9 H), 0.82 (s, 9 H), 1.26 (m, 1 H), 1.40 

(dd, J = 10.7, 13.8 Hz, 1 H), 1.51 (m, 3 H), 1.74 (m, 2 H), 1.93 (dd, J = 3.4, 13.8 Hz, 1 H), 

2.07 (m, 2 H), 2.49 (dd, J = 2.8, 8.6 Hz, 2 H), 3.63 (ddd, J = 3.4, 6.5, 10.1 Hz, 1 H), 3.95 (td, 

J = 1.8, 6.5 Hz, 1 H), 5.18 (t, J = 1.9 Hz, 1 H), 9.71 (dd, J = 2.8, 3.4 Hz, 1 H); 13C-NMR (125 

MHz, CDCl3): –4.6, –4.5, –4.4, –4.1, 17.9, 18.1, 21.6, 25.9 (3C), 26.0 (3C), 28.0, 31.4, 39.1, 

39.5, 42.7, 47.8, 70.7, 73.4, 124.1, 142.3, 202.8; ESIMS (MeOH): 461.2 ([M + Na]+, 100); 

HRESIMS: calcd. for C24H46O3Si2Na m/z; 461.2883 found: 461.2863; Analysis: calcd. for 

C24H46O3Si2 (438.29): C 65.69, H 10.57; found C 65.52, H 10.97. 

Nucleophilic addition was carried out on aldehyde 9 (442 mg, 1.0 mmol) with PhMgBr (3 M 

in ether mL, 6.05 mmol) in dry THF (8 mL) for 30 min using the general procedure to give 

after chromatography (SiO2, heptane/EtOAc, 1:1) the desired product (462 mg, 89%) as a 

diastereomeric mixture, which was taken as such for the next operation. Oxidation of the 

carbinol thus obtained (440 mg, 0.85 mmol) was carried out with Dess-Martin periodinane 

(DMP) (1085 mg, 2.55 mmol) in dry methylene chloride (2 mL) and pyridine (0.08 mL) for 1 

h using the general procedure to give after chromatography (SiO2, heptane/EtOAc, 9:1) the 

desired ketone (410 mg, 92%). 
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2-((4aS,6R,7R)-6,7-bis(tert-Butyldimethylsilyloxy)-1,2,3,4,4a,5,6,7-octahydronaphthalen-

4a-yl)-1-phenylethanone. 

TBSO

TBSO

O

 
Colourless oil; IR (film): ν = 2927, 2855, 2888, 2339, 2360, 1688, 1596, 1460, 1448, 1251, 

1216, 1092, 832, 772, 732, 670 cm-1; 1H-NMR (500 MHz, CDCl3): δ = –0.01 (s, 3 H), –0.02 

(s, 3 H), 0.09 (s, 3 H), 0.12 (s, 3 H), 0.83 (s, 9 H), 0.92 (s, 9 H), 1.12 (dt, J = 3.9, 13.6 Hz, 1 

H), 1.35 (m, 3 H), 1.51 (m, 1 H), 1.79 (m, 1 H), 2.10 (m, 1 H), 2.24 (ddd, J = 2.3, 4.6, 15.4 

Hz, 1 H), 2.43 (ddd, J = 2.5, 6.6, 12.3 Hz, 2 H), 3.03 and 3.42 (ABquartet, J = 17.3 Hz, 2 H), 

3.67 (ddd, J = 3.4, 7.0, 11.6 Hz, 1 H), 4.05 (td, J = 1.9, 7.0 Hz, 1 H), 5.17 (m, 1 H), 7.45 (t, J 

= 7.4 Hz, 2 H), 7.55 (m, 1 H), 7.93 (d, J = 7.2 Hz, 2 H); 13C-NMR (125 MHz, CDCl3): δ = –

4.3, –4.1, –3.6 (2C), 18.4 (2C), 22.3, 26.5 (6C), 28.4, 32.1, 38.0, 40.5 (2C), 42.2, 71.6, 75.2, 

124.4, 128.2 (2C), 128.9 (2C), 133.2, 138.9, 144.3, 199.7; ESIMS (MeOH): 537.3 ([M + 

Na]+, 100); HRESIMS: calcd. for C30H50O3NaSi2 m/z 537.3196; found: 537.3179; Analysis: 

calcd. for C30H50O3Si2 (514.33) C 69.98, H 9.79; found: C 63.49, H 8.57. 

Fluoride deprotection of the latter was carried out on 120 mg (0.23 mmol) for 1 h using the 

general procedure to give after chromatography (SiO2, heptane/EtOAc, 1:1) the substrate- diol 

14 (55.4 mg, 89%). 

(2R,3R,8aS)-8a-((1,3-Dioxolan-2-yl)methyl)-1,2,3,5,6,7,8,8a-octahydronaphthalene-2,3-

diol  14:  

HO

HO

O

 
colourless oil; IR (film): ν = 3529, 2928, 2855, 1612, 1512, 1250, 1060, 835, 774, 668 cm-1;  
1H-NMR (500 MHz, CDCl3): δ = 1.25 (m, 1 H), 1.37 (m, 1 H), 1.56 (m, 2 H), 1.83 (m, 2 H), 

2.16 (m, 3 H), 2.27 (dd, J = 3.6, 13.5 Hz, 1 H), 3.07 and 3.32 (ABquartet, J = 15.9 Hz, 2 H), 

3.47 (bs, 2 H), 3.75 (m, 1 H), 4.04 (td, J = 2.1, 7.3 Hz, 1 H), 5.33 (m, 1 H), 7.45 (t, J = 7.5 Hz, 

2 H), 7.55 (m, 1 H), 7.92 (d, J = 7.2 Hz, 2 H); 13C-NMR (125 MHz, CDCl3): δ = 21.8, 27.9, 

31.6, 38.6, 40.4, 40.6, 41.1, 70.5, 73.8, 122.4, 127.9 (2C), 128.7 (2C), 133.1, 138.5, 144.7, 

200.3; ESIMS (MeOH): 309.1 ([M + Na]+, 100); HRESIMS: calcd. for C18H22O3Na m/z 
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309.1467; found: 309.1412; Analysis: calcd. for C18H22O3 (286.16) C 75.50, H 7.74; found: C 

70.69, H 9.88. 

Oxidative cleavage of 14 (diastereomeric mixture) was achieved using Method A on 20 mg 

(0.07 mmol) and Method B on 30 mg (0.10 mmol) affording respectively 14.3 mg (73%) and 

23.2 mg (78%) of domino product 21, after SiO2 flash column chromatography 

(heptane/EtOAc, 4:1 as eluent). 

Domino product 21: colourless oil; IR (film): ν = 2930, 2861, 2357, 1687, 1626, 1447, 1359, 

1208, 1174, 1060, 936, 782, 749, 690 cm-1; 1H-NMR (500 MHz, CDCl3): δ = 1.22 (m, 4 H), 

1.44 (t, J = 13.2 Hz, 2 H), 1.83 (d, J = 15.7 Hz, 1 H), 2.08 (d, J = 13.5 Hz, 1 H), 2.29 (d, J = 

14.6, Hz, 1 H), 2.40 (dd, J = 5.4, 14.6 Hz, 1 H), 3.20 and 3.32 (ABquartet, J = 16.8 Hz, 2 H), 

4.84 (d, J = 6.1 Hz, 1 H), 5.71 (d, J = 5.2 Hz, 1 H), 6.23 (d, J = 6.1 Hz, 1 H), 7.47 (t, J = 7.2 

Hz, 2 H), 7.57 (t, J = 7.2 Hz, 1 H), 7.95 (d, J = 6.5 Hz, 2 H); 13C-NMR (125 MHz, CDCl3): δ 

= 20.6, 21.5, 29.7, 31.8, 38.1, 48.6, 51.5, 82.1, 99.6, 109.4, 127.9 (2C), 128.7 (2C), 133.1, 

137.9, 140.2, 199.2. ESIMS (MeOH): 307.2 ([M + Na]+, 100); HRESIMS: calcd. for 

C18H20O3Na m/z 307.1310; found: 307.1322. 
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