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General experimental information: Anhydrous grade solvents were purchased from Sigma-Aldrich (St 

Louis, MO) and used without further drying. Reagents purchased from commercial sources were used as 

supplied. Deblocking, oxidizing and capping mixtures, 2-OMe phosphoramidites and fluorescein 

phosphoramidite were purchased from Glen Research (Sterling, VA). Activator 42TM (5-(bis-3.5-

trifluoromethylphenyl)-1H-tetrazole) was purchased from SAFC Proligo (St Louis, MO). RNA for 

thermal melting and biological experiments was purchased from IDT (Coralville, IA). Flash column 

chromatography was performed using 230 x 400 mesh silica gel (Sorbent Technologies, Atlanta, GA) 

and thin layer chromatography (tlc) was performed on aluminum-backed silica 60 F254 plates (EMD 

Biosciences, Gibbstown, NJ). NMR spectra were acquired on a BioSpin 300 MHz spectrometer (Bruker, 

Billerica, MA). Mass spectra were obtained using a Pulsar QStar Time of Flight spectrometer (AB Sciex, 

Foster City, CA), equipped with a syringe pump. Phosphinoamidites were analyzed in ESI+ mode in 

methanol solution at 5.2 kV. Oligoribonucleotides were analyzed in ESI- mode in 1:1 acetonitrile:water 

at 3.3 kV. Analytical RP-HPLC was performed on an Agilent 1100 series HPLC on a Hypersil ODS 

column, 4.0 x 250 mm, 5 µm particle size, (Agilent Technologies, Santa Clara, CA) with 0.05M 

triethylammonium bicarbonate (mobile phase A) and acetonitrile (mobile phase B) at a flow rate of 1.5 

mL/min and the following gradient: 0  - 30 minutes, 0-50 % B, 30 – 35 minutes, 50 – 100 % B, 35 – 39 

minutes, 100% B. Preparative RP-HPLC was performed on an Agilent 1100 series HPLC on a Zorbax 

SB-C18 column, 9.4 x 250 mm, 5 µm particle size, (Agilent Technologies, Santa Clara, CA) with the 

same mobile phases and flow rate and the following gradient: 0  - 50 minutes, 0-30 % B, 50 – 60 

minutes, 30 – 50 % B, 60 – 65 minutes, 50 – 100% B. Duplex melting experiments were performed on a 

Cary 100 Bio UV-visible spectrophotometer (Varian, Santa Clara, CA). The solutions were prepared by 

dissolving PACE/thioPACE 2’-OMe ORN and complementary RNA in a solution of 0.1 M NaCl/0.01 M 

Na2HPO4 to a concentration of 1.0 µM of duplex. The duplex solution was placed in a 1 cm quartz 

cuvette and annealed by heating to 95 °C for 3 minutes followed by cooling to room temperature. 

Absorbance was then measured at 260 nm over a range of 25 – 95 °C at a heating rate of 1 °C per 

minute. Melting temperature (Tm) was calculated using the derivative method in the Cary UV Thermal 

software application. 

For biological experiments, unless otherwise specified the fluorescence ratios or cell numbers obtained 

were normalised to equivalent negative control cells treated with transfection media in the absence of 

oligonucleotides. The results are presented as average values with standard deviations. Data processing 

was carried out using Microsoft Excel and GraphPad Prism (version 5.0d).
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Figure S1 
1
H NMR (300 MHz, CDCl3) of 2a 
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Figure S2
 31

P NMR (121 MHz, CDCl3) of 2a  
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Figure S3
 13

C NMR (100 MHz, CDCl3) of 2a  
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 +TOF MS: 0.100 to 0.567 min from Sample 2 (RT45 recryst) of RT45.wiff
a=3.56661254172093780e-004, t0=5.39001550943503390e+001

Max. 351.5 counts.
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Figure S4 ESI
+
 mass spectrum of 2a  
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Figure S5
 1
H NMR (300 MHz, CDCl3) of 2b 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

7 

 

Figure S6
 31

P NMR (121 MHz, CDCl3) of 2b  
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Figure S7
 13

C NMR (100 MHz, CDCl3) of 2b 
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 +TOF MS: 0.117 to 0.950 min from RT46.wiff
a=3.56638720880459760e-004, t0=5.55392813758480410e+001

Max. 139.3 counts.
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Figure S8 ESI
+
 mass spectrum of 2b  
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Figure S9
 1
H NMR (300 MHz, CDCl3) of 2c  
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Figure S10
 31

P NMR (121 MHz, CDCl3) of 2c  
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Figure S11
 13

C NMR (100 MHz, CDCl3) of 2c 
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 +TOF MS: 0.150 to 0.617 min from Sample 3 (RT47) of RT47.wiff
a=3.56638720880459760e-004, t0=5.55392813758480410e+001

Max. 259.4 counts.
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Figure S12 ESI
+
 mass spectrum of 2c  
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Figure S13
 1
H NMR (300 MHz, CDCl3) of 2c  
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Figure S14
 31

P NMR (121 MHz, CDCl3) of 2d 
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Figure S15
 13

C NMR (100 MHz, CDCl3) of 2d 
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 +TOF MS: 0.067 to 0.683 min from RT44.wiff
a=3.56661254172093780e-004, t0=5.39001550943503390e+001

Max. 643.3 counts.
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Figure S16 ESI
+
 mass spectrum of 2d  
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Figure S17
 31

P NMR (121 MHz, D2O) of ORN 4  
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 -TOF MS: 0.033 to 0.468 min from Sample 6 (RT56 1 cap) of RT56.wiff
a=3.56593309144931330e-004, t0=6.05001137399849540e+001

Max. 296.0 counts.
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Figure S18 ESI
-
 mass spectrum of ORN 4  
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Figure S19 HPLC chromatogram of ORN 4 
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Figure S20
 31

P NMR (121 MHz, D2O) of ORN 5  
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 -TOF MS: 0.084 to 0.684 min from Sample 5 (RT56 2 cap) of RT56.wiff
a=3.56593309144931330e-004, t0=6.05001137399849540e+001

Max. 177.2 counts.
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Figure S21 ESI
-
 mass spectrum of ORN 5  
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Figure S22 HPLC chromatogram of ORN 5 
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Figure S23
 31

P NMR (121 MHz, D2O) of ORN 6  
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 -TOF MS: 0.117 to 0.584 min from Sample 7 (RT56 3 cap) of RT56.wiff
a=3.56593309144931330e-004, t0=6.05001137399849540e+001

Max. 43.3 counts.
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Figure S24 ESI
-
 mass spectrum of ORN 6  
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Figure S25 HPLC chromatogram of ORN 6 
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Figure S26
 31

P NMR (121 MHz, D2O) of ORN 7  
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 -TOF MS: 0.067 to 0.517 min from Sample 8 (RT56 4 cap) of RT56.wiff
a=3.56593309144931330e-004, t0=6.05001137399849540e+001

Max. 94.6 counts.
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Figure S27 ESI
-
 mass spectrum of ORN 7  
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Figure S25 HPLC chromatogram of ORN 7 
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Figure S28
 31

P NMR (121 MHz, D2O) of ORN 9 
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 -TOF MS: 0.137 to 0.373 min from Sample 1 (RT86 1cap) of RT86.wiff
a=3.56425727429612050e-004, t0=6.26899208324139180e+001

Max. 239.8 counts.

450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500
m/z, amu

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190

200

210

220

230

240
In

te
n

s
it

y
, 

c
o

u
n

ts
816.3003

734.5898

730.1995
608.3284

918.1365

663.4645

729.9102

1049.8441

667.7128

561.4601

612.0022

744.2177

676.4862
553.3622 806.5562 1224.9510

584.6881524.0738
811.0196699.4300

 

Figure S29 ESI
-
 mass spectrum of ORN 9 
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Figure S30 HPLC chromatogram of ORN 9 
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Figure S31
 31

P NMR (121 MHz, D2O) of ORN 10 
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 -TOF MS: 0.100 to 0.350 min from Sample 2 (RT86 2cap) of RT86.wiff
a=3.56425727429612050e-004, t0=6.26899208324139180e+001

Max. 139.9 counts.
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Figure S32 ESI
-
 mass spectrum of ORN 10 
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Figure S33 HPLC chromatogram of ORN 10 
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Figure S34
 31

P NMR (121 MHz, D2O) of ORN 11 
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 -TOF MS: 0.100 to 0.350 min from Sample 3 (RT86 3cap) of RT86.wiff
a=3.56425727429612050e-004, t0=6.26899208324139180e+001

Max. 149.4 counts.
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Figure S35 ESI
-
 mass spectrum of ORN 11 
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Figure S36 HPLC chromatogram of ORN 11 
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Figure S37
 31

P NMR (121 MHz, D2O) of ORN 12 
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 -TOF MS: 0.033 to 0.283 min from Sample 4 (RT86 4cap) of RT86.wiff
a=3.56425727429612050e-004, t0=6.26899208324139180e+001

Max. 70.1 counts.
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Figure S38 ESI
-
 mass spectrum of ORN 12 
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Figure S39 HPLC chromatogram of ORN 12 
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Figure S40 Cell Viability (No Lipids) 1µM 

 

Figure S41 Cell Viability (with Lipids) 
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Figure S42
 31

P NMR (121 MHz, D2O) of ORN 13 
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Figure S43 MALDI-TOF mass spectrum of ORN 13 
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Figure S44 HPLC chromatogram of ORN 13 
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