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General methods. 

All reactions were carried out under an argon or nitrogen 

atmosphere using dry solvents under anhydrous conditions, unless 

otherwise noted. Tetrahydrofuran (THF) and diethyl ether were 

distilled under nitrogen from sodium-benzophenone. The solvents 

used were ACS grade from Fisher. Yields refer to 

chromatographically and spectroscopically (1H NMR) homogeneous 

materials, unless otherwise noted. Reagents were purchased from 

Aldrich and Acros, and used without further purification. Amano 

PS-D lipase was generously provided from Amano Enzyme USA. 

Reactions were monitored by thin-layer chromatography (TLC) 

carried out on 0.20 mm POLYGRAM® SIL silica gel plates (Art.-Nr. 

805 023) with fluorescent indicator UV254 using  UV light and 15% 

sulfuric acid in ethanol solution and heat as visualizing 

agents. Normal phase flash column chromatography was carried out 

using Davisil® silica gel (100-200 mesh, Fisher). Preparative 

thin-layer chromatography (PTLC) separations were carried out on 

1 mm, or 2 mm E. Merck silica gel plates (60F-254). NMR spectra 

were recorded on Varian INOVA 600, Varian VXRS-400, Bruker AC-F 

300 MHz, or Nicolet NM-500 MHz (modified with a Tecmag Libra 

interface) instruments and calibrated using residual 

undeuterated solvent as internal reference. Coupling constants 

(J) were expressed in Hertz. Attached proton tests (APT) were 

performed to distinguish between different carbons in the 13C NMR 

spectra. The following abbreviations were used to explain the 
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multiplicities: s = singlet, d = doublet, t = triplet, q = 

quartet, m = multiplet, and b = broad. Optical rotations were 

recorded on an AUTOPOL® III 589/546 polarimeter. High-resolution 

mass spectra (HRMS) were recorded on a Micromass LCT 

Electrospray mass spectrometer performed at the Mass 

Spectrometry & Proteomics Facility (The Ohio State University). 

(+)-Allyldiisopinocampheylborane solution in pentane was 

prepared by an adaptation of a procedure reported by Brown et 

al.[1] Allylmagnesium bromide (5.82 ml of 1 M solution in ether, 

5.82 mmol) was added dropwise to a well-stirred solution of (-)-

B-methoxydiisopinocampheylborane (1.92 g, 6.062 mmol) in ether 

(35 ml) at 0 oC. After addition was complete, the reaction 

mixture was stirred at room temperature for 1h, and the solvents 

were pumped off under reduced pressure. The residue was 

extracted with dry pentane (3 x 13 ml) under nitrogen, and the 

stirring was discontinued to allow the precipitation of the 

MgBr(OMe) salt. The clear pentane supernatant was cannulated 

into another flask through a filtering funnel, and used without 

further purification. 

Zinc borohydride (0.3 M solution in dry ether) was prepared by 

addition of saturated solution of anhydrous zinc chloride (12 g, 

88.05 mmol, oven dried at 130 oC for 8 h under vacuo) in ether 

(50 ml) to NaBH4 (8.1 g) in ether (150 ml).[2,3] 

General procedure for Mosher Ester: To a stirred solution of 

alcohol (1 equiv), DMAP (0.5 equiv), and triethylamine (3 equiv) 

in methylene chloride was added (S)-(+)- or (R)-(-)-a-methoxy-a-

(trifluoromethyl)phenylacetyl chloride (MTPACl) (3 equiv) at 

room temperature. The resulting mixture was stirred overnight. 

The solution was diluted with ethyl acetate and washed with 

water, dried, and concentrated in vacuo. Purification by silica 

gel column chromatography will furnish the Mosher Ester. 
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6-Methyl-hept-6-enoic acid (7): nBuLi (10.8 ml of 2.5 M in 

hexanes, 27 mmol, 1.3 equiv) was added to a solution of 

methyltriphenylphosphonium bromide (9.7 g, 27 mmol, 1.3 equiv) 

in dimethyl sulfoxide (50 ml) at 0oC, and the mixture was stirred 

at room temperature for 1 h. It was then added to a solution of 

6-oxo-heptanoic acid 6 (3 g, 20.82 mmol, 1 equiv) and nBuLi 

(8.33 ml of 2.5 M in hexanes, 20.82 mmol, 1 equiv) in THF (30 

ml). The mixture was stirred at room temperature for 48 hr. 

Water was added and the mixture was acidified with 2 N HCl and 

extracted with methylene chloride (3 x 50 ml). The organic layer 

was washed with 10% aqueous sodium hydroxide solution. The 

aqueous layer was acidified with 2 N HCl and extracted with ethyl 

acetate (3 x 60 ml). The organic extracts were dried over 

anhydrous sodium sulfate and concentrated in vacuo. Purification 

by flash column chromatography (10% EtOAc/hexanes) gave pure 

acid 7 (2.32 g, 78%) as a colorless oil: TLC Rf = 0.47 (silica 

gel, 25% EtOAc/hexanes); 1H NMR (600 MHz, CDCl3) d 4.69 (s, 1H), 

4.65 (s, 1H), 2.34 (t, J = 7.8 Hz, 2H), 2.01 (t, J = 7.8 Hz, 

2H), 1.69 (s, 3H), 1.64-1.58 (m, 2H), 1.50-1.44 (m, 2H); 13C NMR 

(100 MHz, CDCl3) d 180.7, 145.6, 110.4, 37.5, 34.2, 27.1, 24.4, 

22.5. 
 

6-Methyl-hept-6-enoyl chloride (8): To a solution of the 

carboxylic acid 7 (2.2 g, 15.5 mmol) in benzene (30 ml), was 

added oxalyl chloride (3 ml, 34.4 mmol, 2.22 equiv). A drying 

tube was placed on the flask and the reaction mixture was 

stirred for 90 min at room temperature before it was 

concentrated in vacuo. The crude acid chloride 8 was used in the 

next step without further purification: TLC Rf = 0.37 (silica 

gel, 25% EtOAc/hexanes); 1H NMR (600 MHz, CDCl3) d 4.69 (s, 1H), 

4.67 (s, 1H), 2.88 (t, J = 7.8 Hz, 2H), 2.02 (t, J = 7.8 Hz, 

2H), 1.74-1.66 (m, 2H), 1.69 (s, 3H), 1.58-1.46 (m, 2H); 13C NMR 
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(100 MHz, CDCl3) d 173.9, 145.1, 110.7, 46.7, 37.3, 26.4, 24.8, 

22.4. 

 

(4S)-4-Isopropyl-3-(6-methyl-hept-6-enoyl)-oxazolidin-2-one (9): 

To a solution of (S)-4-isopropyl-2-oxazolidonone (1.56 g, 12.1 

mmol, 1 equiv) in THF (40 ml) at -78oC was added nBuLi (4.84 ml 

of a 2.5 M solution in hexanes, 12.1 mmol, 1 equiv). After 15 min 

acid chloride 8 (2.14 g, 13.3 mmol, 1.1 equiv) was added and the 

mixture was stirred for 30 min at -78oC and for 15 min at 0oC. 

Saturated aqueous ammonium chloride solution (10 ml) was added 

and the resulting slurry was concentrated in vacuo. The residue 

was diluted with ether and washed successively with saturated 

aqueous sodium bicarbonate and brine. The organic layer was 

dried over anhydrous sodium sulfate, filtered, and concentrated 

in vacuo. Purification by flash chromatography (10% 

EtOAc/hexanes) gave imide 9 ( 2.94 g, 96%) as a colorless oil: 

[a]22D = +66.7 (c= 0.6, CHCl3); TLC Rf = 0.40 (silica gel, 25% 

EtOAc/hexanes); 1H NMR (600 MHz, CDCl3) d 4.68 (s, 1H), 4.66 (s, 

1H), 4.43-4.40 (m, 1H), 4.25 (t,  J = 9.0 Hz, 1H), 4.19 (dd, J = 

3.0 Hz, 9.0 Hz, 1H), 3.01-2.83 (m, 2H), 2.38-2.32 (m, 1H), 2.02 

(t, J =  7.8 Hz, 2H), 1.69 (s, 3H), 1.67-1.61 (m, 2H), 1.51-1.46 

(m, 2H), 0.90 (d,  J = 7.2 Hz, 3H), 0.85 (d, J = 7.2 Hz, 3H); 13C 

NMR (100 MHz, CDCl3) d 173.5, 154.3, 145.8, 110.2, 63.6, 58.6, 

37.7, 35.6, 28.6, 27.2, 24.3, 22.6, 18.2, 14.9; HRMS (ESI): m/z: 

calcd for C14H23NO3 + Na+ 276.1576; found  276.1567 [M + Na+]. 

 

(2S)-2,6-Dimethyl-hept-6-enal (3): As reported by Schinzer et 

al.[4]: [a]22D = +11.8 (c=0.5, CHCl3); TLC Rf = 0.64 (silica gel, 

25% EtOAc/hexanes); 1H NMR (600 MHz, CDCl3) d 9.56 (d, J = 1.8 

Hz, 1H), 4.66 (s, 1H), 4.62 (s, 1H), 2.34-2.28 (m, 1H), 1.98 (t, 

J = 7.8 Hz, 2H), 1.69-1.62 (m, 4H), 1.48-1.27 (m, 3H), 1.05 (d, 
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J = 6.6 Hz, 3H); 13C NMR (100 MHz, CDCl3) d 205.3, 145.4, 110.4, 

46.4, 37.8, 30.2, 24.9, 22.4, 13.5. 

 

(5S)-5,7-Bis-(tert-butyl-dimethyl-silanyloxy)-4,4-dimethyl-

heptan-3-one (4): Sodium borohydride (570 mg, 15.4 mmol, 2 equiv) 

was dissolved in methylene chloride (175 ml) and dry ethanol (75 

ml). The mixture was cooled to -78oC for 15 min after which a 

solution of aldehyde 10 [5] (2.2 g, 7.7 mmol, 1 equiv) in 

methylene chloride (5 ml) was added. After stirring for 1 h 

water (6 ml) was added and the reaction mixture was allowed to 

warm to room temperature. Methylene chloride (400 ml) was added 

and the mixture was washed with saturated aqueous sodium 

bicarbonate before it was dried over anhydrous sodium sulfate 
and concentrated in vacuo to give crude alcohol mixture 11 and 

12. The crude alcohol mixture was dissolved in methylene 

chloride (40 ml) and cooled to 0oC. Imidazole (3.14 g, 46.15 

mmol, 6 equiv) and tert-butyldimethylsilyl chloride (3.47 g, 

23.1 mmol, 3 equiv) were added and the reaction mixture was 

stirred at room temperature for 16 hr.  Saturated aqueous 

ammonium chloride (30 ml) was added and the layers were 

separated. The aqueous layer was further extracted with ethyl 

acetate (3 x 30) and combined organic extracts were dried over 

anhydrous sodium sulfate and concentrated in vacuo. Purification 

by flash chromatography (1% - 5% EtOAc/Hexanes) gave the 

bis(silylether) 4 (2.5 g, 81% over two steps) as a colorless 

oil: [a]22D = -7.4 (c= 1.8, CHCl3); TLC Rf = 0.70 (silica gel, 20% 

EtOAc/hexanes); 1H NMR (600 MHz, CDCl3) d 4.06 (dd, J = 7.6 Hz, 

3.0 Hz, 1H), 3.62-3.54 (m, 2H), 2.57-2.41 (m, 2H), 1.56-1.42 (m, 

2H), 1.09 (s, 3H), 1.02 (s, 3H), 0.99 (t, J = 7.0 Hz, 3H), 0.86 

(s, 9H), 0.85 (s, 9H), 0.07 (s, 3H), 0.02 (s, 3H), 0.01 (s, 3H), 

0.002 (s, 3H); 13C NMR (100 MHz, CDCl3) d 215.8, 73.6, 60.3, 

53.2, 37.5, 31.8, 26.3, 26.1, 22.4, 20.2, 18.5, 18.4, 7.9, -3.8, 
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-5.1; HRMS (ESI): m/z: calcd for C21H46O3Si2 + Na+ 425.2883; found 

425.2885 [M + Na+]. 
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Figure 1S. Cytotoxicity data for compound 1b against the NCI in vitro 60 cell line human tumor 

screen (Dose Response curves). 
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Figure 2S. Cytotoxicity data for compound 1b against the NCI in vitro 60 cell line human tumor 

screen (In-Vitro Activity). 
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Figure 3S. Cytotoxicity data for compound 1b against the NCI in vitro 60 cell line human tumor 

screen (Mean Graphs). 
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