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General Experimental 

All reagents were purchased from commercial sources and were used without further 

purification, unless indicated otherwise. 1,4-Dioxane was purchased from Fluka, stored 

over 4Å molecular sieves, and handled under Argon. Tetrahydrofuran (THF) was 

distilled from sodium benzophenone ketyl radical prior to use. All reaction vials (screw-

cap threaded, caps attached, 17 × 60 mm) were purchased from Fischer Scientific. CDCl3 

was purchased from Cambridge Isotope Laboratories. Thin layer chromatography (TLC) 

was performed on Whattman 60 F254 glass plates and were visualized using UV light 

(254nm) and/or potassium permanganate. Column chromatography purifications were 

carried out using the flash technique on Silicycle silica gel 60 (230-400 mesh). NMR 

spectra were recorded on a Bruker 400 AV spectrometer. The chemical shifts (δ) for 1H 

are given in ppm are referenced to the residual proton signal of the deuterated solvent. 

The chemical shifts (δ) for 13C are referenced relative to the signal from the carbon of the 

deuterated solvent. 13C APT spectra represent a positive set of peaks (indicated by (+)) 

for quaternary carbons as well as carbon atoms with even number of protons and a 

negative set of peaks (indicated by (-)) for carbon atoms with odd number of protons. Gas 

chromatography was performed on Varian Series GC/MS/MS 4000 System.  
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Synthetic Procedures 

General Procedure for Hydroboration 

 Procedure to make 10 mL of a 1.3 M solution: In air, 9-BBN dimer1 (7.15 mmol, 

1.74 g) was weighed into a flask equipped with a stir bar, sealed with a septum and 

purged with argon (3×). To this, 5 mL of anhydrous 1,4-dioxane was added, followed by 

the olefin (13 mmol). More 1,4-dioxane was added as required to deliver a final 

concentration of 1.3 M based on olefin (10 mL in total). The hydroboration was usually 

stirred overnight, resulting in a clear, homogeneous solution.  

 

General Procedure for Cross-Coupling 

 In air, potassium phosphate monohydrate (1.6 mmol, 369 mg) and Pd-PEPPSI-IPr 

[(1,3-Diisopropylimidazol-2-ylidene)(3-chloropyridyl)palladium(II) dichloride] (0.04 

mmol, 27 mg) were weighed into a 3 mL screw-cap threaded vial that was sealed with a 

septum and purged with argon (3×). With stirring, 1.25 mL of the previously prepared 1.3 

M solution of alkyl-9-BBN in 1,4-dioxane (1.6 mmol) was added, followed by the alkyl 

bromide or aryl bromide/chloride (1.0 mmol). If the electrophile was a solid, it was 

introduced into the vial prior to purging with argon. The reaction was stirred for 16 hours 

at room temperature to generally give a dark brown viscous mixture, which was then 

diluted with 1.5 mL of CH2Cl2 and filtered through a plug of silica gel using CH2Cl2 as 

the eluent. The filtrate was concentrated in vacuo and the residue purified via silica gel 

flash chromatography. NOTE: For the optimization study (Table 1), 100 uL of undecane 

was added at the same time as 3-bromo-1-phenylpropane. After 16 hours, 100 uL of the 

reaction mixture were removed via syringe and passed through a plug of silica gel using 
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distilled hexane as the eluent to produce a final volume of 2 mL. From this, 40 uL was 

removed via syringe and added to a vial containing 2 mL of distilled hexane, and was 

subsequently analyzed by GC-MS.  

 

Compound Data 

 

R1 9-BBN
R1 R2

PEPPSI-IPr (4 mol%)
K3PO4

.H2O (1.6 equiv.)
1,4-Dioxane, RT, 24h

Br
R2

+
(1.6 equiv.)

 

 

1-Methoxy-4-(6-phenylhexyl)benzene (2). Following 

the general procedure, 246 mg of 2 (92% yield) was 

isolated (Rf  = 0.4, step gradient, two column volumes 

of 10% CH2Cl2 in pentane followed by 20% CH2Cl2 in pentane) as a colourless oil. 1H 

NMR (400 MHz, CDCl3): δ 7.32-7.26 (m, 2H), 7.22-7.15 (m, 3H), 7.10 (d, J = 8.4 Hz, 

2H), 6.84 (d, J = 8.8 Hz, 2H), 3.81 (s, 3H), 2.62 (t, J = 8.0 Hz, 2H), 2.56 (t, J = 8.0 Hz, 

2H), 1.70-1.55 (m, 4H), 1.45-1.35 (m, 4H). 13C NMR (100 MHz, CDCl3): δ 157.6 (+), 

142.9 (+), 135.0 (+), 129.3 (-), 128.4 (-), 128.3 (-), 125.6 (-), 113.7 (-), 55.3 (-), 36.0 (+), 

35.0 (+), 31.7 (+), 31.5 (+), 29.2 (+), 29.1 (+). Anal. Calcd. for C19H24O : C, 85.03; H, 

9.01. Found: C, 85.14; H, 8.75. 

 

 

 

O
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Methyl 2-(6-(cyclohex-3-enyl)hexyl)isoindoline-1,3-

dione (3). Following the general procedure, 268 mg 

of 3 (86% yield) was isolated (Rf  = 0.5, 60% CH2Cl2 

in pentane) as a white solid (m.p. 52-54oC). 1H NMR (400 MHz, CDCl3): δ 7.90-7.80 (m, 

2H), 7.75-7.65 (m, 2H), 6.70-6.60 (m, 2H), 3.68 (t, J = 7.2 Hz, 2H), 2.12-1.98 (m, 3H), 

1.80-1.40 (m, 5H), 1.40-1.10 (m, 9H). 13C NMR (100 MHz, CDCl3): δ 168.5 (+), 133.8 (-

), 132.2 (+), 127.0 (-), 126.7 (-), 123.1 (-), 38.0 (+), 36.6 (+), 33.4 (-), 31.9 (+), 29.4 (+), 

28.9 (+), 28.6 (+), 26.9 (+), 26.7 (+), 25.3 (+). Anal. Calcd. for C20H25NO2 : C, 77.14; H, 

8.09; N, 4.50. Found: C, 77.57; H, 8.12; N, 4.61. 

 

tert-Butyl(9-(4-methoxyphenyl)nonyloxy)-

dimethylsilane (4). Following the general 

procedure, 258 mg of 4 (71% yield) was isolated (Rf  = 0.5, step gradient, two column 

volumes of 10% CH2Cl2 in pentane followed by 20% CH2Cl2 in pentane) as a colourless 

oil. 1H NMR (400 MHz, CDCl3): δ 7.11 (d, J = 8.4 Hz, 2H), 6.84 (d, J = 8.4 Hz, 2H), 

3.81 (s, 3H), 3.60 (t, J = 7.6 Hz, 2H), 2.56 (t, J = 7.6 Hz, 2H), 1.55-1.45 (m, 4H), 1.40-

1.25 (m, 10H), 0.92 (s, 9H), 0.07 (s, 6H). 13C NMR (100 MHz, CDCl3): δ 157.6 (+), 

135.0 (+), 129.2 (-), 113.6 (-), 63.3 (+), 55.2 (-), 35.0 (+), 32.9 (+), 31.8 (+), 29.6 (+), 

29.5 (+), 29.3 (+), 26.0 (-), 25.8 (+), 18.4 (+), -5.3 (-). Anal. Calcd. for C22H40O2Si : C, 

72.47; H, 11.06. Found: C, 72.12; H, 11.33. 

 

 

 

N

O

O

O

O
Si
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Methyl 15-(1,3-dioxoisoindolin-2-yl)pentadec-

anoate (5). Following the general procedure, 5 

was collected (Rf  = 0.3, 80% CH2Cl2 in pentane) 

along with a volatile impurity, which was removed by heating the mixture to 60oC in 

vacuo overnight, ultimately providing 324 mg of 5 (81% yield) as a white solid (m.p. 62-

63oC). 1H NMR (400 MHz, CDCl3): δ 7.85-7.78 (m, 2H), 7.72-7.65 (m, 2H), 3.70-3.60 

(m, 5H), 2.28 (t, J = 7.6 Hz, 2H), 1.70-1.50 (m, 4H), 1.40-1.15 (m, 20H). 13C NMR (100 

MHz, CDCl3): δ 174.3 (+), 168.4 (+), 133.8 (-), 132.1 (+), 123.1 (-), 51.4 (-), 38.0 (+), 

34.1 (+), 29.5 (+), 29.4 (+), 29.4 (+), 29.2 (+), 29.2 (+), 29.1 (+), 28.6 (+), 26.8 (+), 24.9 

(+). Overlapping peaks in the methylene region account for the remaining 13C resonances. 

Anal. Calcd. for C24H35NO4 : C, 71.79; H, 8.79; N, 3.16. Found: C, 71.97; H, 8.72; N, 

3.16. 

 

Methyl 7-(cyclohex-3-enyl)heptanoate (6). Following 

the general procedure, 138 mg of 6 (62% yield) was 

isolated (Rf  = 0.3, step gradient, two column of 20% CH2Cl2 in pentane followed by 40% 

CH2Cl2 in pentane) as a colourless oil. 1H NMR (400 MHz, CDCl3): δ 5.67-5.50 (m, 2H), 

3.65 (s, 3H), 2.29 (t, J = 7.2 Hz, 2H), 2.10-1.95 (m, 3H), 1.75-1.55 (m, 4H), 1.55-1.42 

(m, 1H), 1.40-1.10 (m, 9H). 13C NMR (100 MHz, CDCl3): δ 174.2 (+), 127.0 (-), 126.6 (-

), 51.4 (-), 36.6 (+), 34.0 (+), 33.4 (-), 31.9 (+), 29.5 (+), 29.1 (+), 28.9 (+), 26.7 (+), 25.3 

(+), 24.9 (+). HRMS m/e calcd. for C14H24O2 (M+) 244.1776, found: 244.1766. 1H and 

13C specta are include to attest sample purity. 

N

O

O

O

O
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Methyl 3,3-dimethyldec-9-enoate (7). Following the 

general procedure, 172 mg of 7 (81% yield) was isolated 

(Rf  = 0.4, 20% CH2Cl2 in pentane) as a colourless oil. 1H 

NMR (400 MHz, CDCl3): δ 5.90-5.75 (m, 1H), 5.05-4.90 (m, 2H), 3.65 (s, 3H), 2.20 (s, 

2H), 2.04 (q, J = 6.8 Hz, 2H), 1.45-1.35 (m, 2H), 1.30-1.22 (m, 6H), 0.98 (s, 6H). 13C 

NMR (100 MHz, CDCl3): δ 172.8 (+), 139.1 (-), 114.2 (+), 51.0 (-), 45.8 (+), 42.2 (+), 

33.8 (+), 33.2 (+), 29.8 (+), 28.9 (+), 27.2 (-), 23.9 (+). HRMS m/e calcd. for C13H24O2 

(M+) 212.1776, found: 212.1770. 1H and 13C specta are include to attest sample purity. 

 

Methyl 16-cyano-16-methylheptadecanoate (8). 

Following the general procedure, 8 was collected (Rf  

= 0.4, 60% CH2Cl2 in pentane) along with a volatile impurity, which was removed by 

heating the mixture to 50oC in vacuo overnight, ultimately providing 235 mg of 8 (73% 

yield) as a white solid (m.p. 32-34oC). 1H NMR (400 MHz, CDCl3): δ 3.69 (s, 3H), 2.32 

(t, J = 7.2 Hz, 2H), 1.70-1.45 (m, 6H), 1.40-1.20 (m, 26H). 13C NMR (100 MHz, CDCl3): 

δ 174.3 (+), 125.3 (+), 51.4 (-), 41.1 (+), 34.1 (+), 32.4 (+), 29.6 (+), 29.6 (+), 29.5 (+), 

29.4 (+), 29.4 (+), 29.2 (+), 29.1 (+), 26.7 (-), 25.2 (+), 24.9 (+). Overlapping peaks in the 

methylene region account for the remaining 13C resonances. Anal. Calcd. for C20H37NO2 : 

C, 74.25; H, 11.53. Found: C, 74.40; H, 11.45. 

 

2,2-dimethyl-10-(5-methylfuran-2-yl)undecane-

nitrile (9). Following the general procedure, 226 

mg of 9 (82% yield) was isolated (Rf  = 0.4, step gradient, two column volumes of 20% 

CN7
O

O

O
CN

O

O
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CH2Cl2 in pentane followed by 40 % CH2Cl2 in pentane) as a colourless oil. 1H NMR 

(400 MHz, CDCl3): δ 5.84 (s, 2H), 2.75 (quin., J = 6.8 Hz, 1H), 2.27 (s, 3H), 1.72-1.60 

(m, 1H), 1.58-1.40 (m, 5H), 1.40-1.25 (m, 14H), 1.22 (d, J = 6.8 Hz, 3H). 13C NMR (100 

MHz, CDCl3): δ 159.1 (+), 149.8 (+), 125.2 (+), 105.5 (-), 103.8 (-), 41.1 (+), 35.7 (+), 

33.1 (-), 32.4 (+), 29.6 (+), 29.5 (+), 29.3 (+), 27.1 (+), 26.7 (-), 25.2 (+), 19.2 (-), 13.5 (-

). Anal. Calcd. for C18H29NO : C, 78.49; H, 10.61. Found: C, 78.35; H, 10.80. 

 

R1 9-BBN
R1 Ar

PEPPSI-IPr (4 mol%)
K3PO4

.H2O (1.6 equiv.)
1,4-Dioxane, RT, 24h

+
(1.6 equiv.)

Ar X
(X = Br, Cl)

 

 

Methyl 11-(4-hydroxy-3,5-dimethylphenyl)undecanoate 

(10). Following the general procedure, 237 mg of 10 (74% 

yield) was isolated (Rf  = 0.5, CH2Cl2) as a white solid 

(m.p. 66-68oC). 1H NMR (400 MHz, CDCl3): δ 6.81 (s, 2H), 4.51 (s, 1H), 3.69 (s, 3H), 

2.48 (t, J = 7.6 Hz, 2H), 2.33 (t, J = 7.6 Hz, 2H), 2.25 (s, 6H), 1.70-1.50 (m, 4H), 1.40-

1.20 (m, 12H). 13C NMR (100 MHz, CDCl3): δ 174.5 (+), 150.1 (+), 134.5 (+), 128.4 (-), 

122.8 (+), 51.5 (-), 35.1 (+), 34.1 (+), 31.9 (+), 29.5 (+), 29.4 (+), 29.4 (+), 29.3 (+), 29.2 

(+), 25.0 (+), 16.0 (-). Overlapping peaks in the methylene region account for the 

remaining 13C resonances. Anal. Calcd. for C20H32O3 : C, 74.96; H, 10.06. Found: C, 

75.02; H, 10.34. 

 

O

O
7

OH
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tert-Butyl 5-(5-methoxy-3,3-dimethyl-5-oxopentyl)-

1H-indole-1-carboxylate (11). Following the general 

procedure, 316 mg of 11 (88% yield) was isolated (Rf  

= 0.4, 80 % CH2Cl2 in pentane) as a colourless, viscous oil. 1H NMR (400 MHz, CDCl3): 

δ 8.07 (br. d, J = 6.4 Hz, 1H), 7.59 (d, J = 2.4 Hz, 1H), 7.40 (s, 1H), 7.18 (d, J = 8.4 Hz, 

1H), 6.53 (d, J = 3.6 Hz, 1H), 3.71 (s, 3H), 2.80-2.70 (m, 2H), 2.34 (s, 2H), 1.75-1.65 (m, 

2H), 1.70 (s, 9H), 1.12 (s, 6H). 13C NMR (100 MHz, CDCl3): δ 172.7 (+), 149.8 (+), 

137.3 (+), 133.5 (+), 130.8 (+), 126.0 (-), 124.9 (-), 120.2 (-), 115.0 (-), 107.1 (-), 83.4 

(+), 51.2 (-), 45.7 (+), 45.0 (+), 33.5 (+), 30.6 (+), 28.2 (-), 27.4 (-). Anal. Calcd. for 

C21H29NO4 : C, 70.17; H, 8.13. Found: C, 69.93; H, 8.40. 

 

2-(5-(Benzo[b]thiophen-3-yl)pentan-2-yl)-5-methylfuran 

(12). Following the general procedure, 220 mg of 12 (77% 

yield) was isolated (Rf  = 0.3, pentane) as a colourless, viscous oil. 1H NMR (400 MHz, 

CDCl3): δ 7.93 (d, J = 7.6 Hz, 1H), 7.81 (d, J = 7.6 Hz, 1H), 7.50-7.40 (m, 2H), 7.13 (s, 

1H), 5.94 (s, 2H), 2.98-2.88 (m, 3H), 2.35 (s, 3H), 1.95-1.80 (m, 3H), 1.80-1.68 (m, 1H), 

1.16 (d, J = 7.2 Hz, 3H). 13C NMR (100 MHz, CDCl3): δ 158.7 (+), 150.1 (+), 140.5 (+), 

139.2 (+), 137.0 (+), 124.1 (-), 123.8 (-), 122.9 (-), 121.8 (-), 121.0 (-), 105.7 (-), 104.2 (-

), 35.8 (+), 33.1 (-), 28.6 (+), 26.7 (+), 19.4 (-), 13.6 (-). Anal. Calcd. for C18H20OS : C, 

76.01; H, 7.09. Found: C, 75.76; H, 7.21. 
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Methyl 5-(6-methoxypyridin-2-yl)-3,3-dimethylpentan-

oate (13). Following the general procedure, 13 was 

collected (Rf  = 0.2, 80% CH2Cl2 in pentane) along with a volatile impurity, which was 

removed by heating the mixture to 60oC in vacuo overnight, ultimately providing 223 mg 

of 13 (89% yield) as a colourless, viscous oil.  1H NMR (400 MHz, CDCl3): δ 7.45 (t, J = 

7.6 Hz, 1H), 6.71 (d, J = 7.2 Hz, 1H), 6.52 (d, J = 8 Hz, 1H), 3.91 (s, 3H), 3.66 (s, 3H), 

2.72-2.65 (m, 2H), 2.29 (s, 2H), 1.80-1.70 (m, 2H), 1.08 (s, 6H). 13C NMR (100 MHz, 

CDCl3): δ 172.7 (+), 163.6 (+), 160.4 (+), 138.7 (-), 114.9 (-), 107.1 (-), 53.1 (-), 51.1 (-), 

45.8 (+), 41.7 (+), 33.3 (+), 32.8 (+), 27.2 (-). Anal. Calcd. for C14H21NO3 : C, 66.91; H, 

8.42. Found: C, 66.63; H, 8.62. 

 

Methyl 3,3-dimethyl-5-(thiophen-3-yl)pentanoate (14). 

Following the general procedure, 179 mg of 14 (79% yield) was 

isolated (Rf  = 0.3, 10% diethyl ether in pentane) as a colourless oil. 1H NMR (400 MHz, 

CDCl3): δ 7.30-7.20 (m, 1H), 7.00-6.95 (m, 2H), 3.69 (s, 3H), 2.70-2.62 (m, 2H), 2.31 (s, 

2H), 1.75-1.65 (m, 2H), 1.09 (s, 6H). 13C NMR (100 MHz, CDCl3): δ 172.6 (+), 143.0 

(+), 128.3 (-), 125.3 (-), 119.7 (-), 51.2 (-), 45.7 (+), 42.9 (+), 33.3 (+), 27.3 (-), 25.1 (+). 

Anal. Calcd. for C12H18O2S : C, 63.68; H, 8.02. Found: C, 63.34; H, 8.32. 

 

3-(2-(Cyclohex-3-enyl)ethyl)aniline (15). Following the 

general procedure, 15 was collected (Rf  = 0.3, step gradient, 

two column volumes of 15% diethyl ether in pentane followed by 25% diethyl ether in 

pentane) along with a volatile impurity, which was removed by heating the mixture to 

NH2

O

O

S

O

O
N O



Organ Group: York Univeristy                                                  Supplementary Information   

S11 of S14 

40oC in vacuo overnight, ultimately providing 153 mg of 15 (76% yield) as a light brown, 

viscous oil. Note: Compound decomposes in air. It is recommended that it is stored under 

argon and away from light. 1H NMR (400 MHz, CDCl3): δ 7.13 (t, J = 7.6 Hz, 1H), 6.67 

(d, J = 7.2 Hz, 1H), 6.60-6.52 (m, 2H), 5.80-5.68 (m, 2H), 3.65 (br. s, 2H), 2.63 (t, J = 

7.6 Hz, 2H), 2.30-2.00 (m, 3H), 1.90-1.55 (m, 5H), 1.40-1.25 (m, 1H). 13C NMR (100 

MHz, CDCl3): δ 146.4 (+), 144.3 (+), 129.2 (-), 127.1 (-), 126.6 (-), 118.8 (-), 115.3 (-), 

112.6 (-), 38.5 (+), 33.3 (+), 33.2 (-), 31.9 (+), 28.9 (+), 25.3 (+). HRMS m/e calcd. for 

C14H19N (M+) 201.1517, found: 201.1515. Anal. Calcd. for C14H19N : C, 83.53; H, 9.51. 

Found: C, 83.24; H, 9.78. 

 

3-(3-(4-Methoxyphenyl)propyl)thiophene (16). Following 

the general procedure, 205 mg of 16 (88% yield) was isolated 

(Rf  = 0.4, 20% CH2Cl2 in pentane) as a colourless, viscous oil. 1H NMR (400 MHz, 

CDCl3): δ 7.30-7.26 (m, 1H), 7.15 (d, J = 8.4 Hz, 2H), 7.00-6.95 (m, 2H), 6.88 (d, J = 8.0 

Hz, 2H), 3.84 (s, 3H), 2.70 (t, J = 7.6 Hz, 2H), 2.65 (t, J = 7.6 Hz, 2H), 1.98 (quin., J = 

7.6 Hz, 2H). 13C NMR (100 MHz, CDCl3): δ 157.7 (+), 142.7 (+), 134.3 (+), 129.3 (-), 

128.2 (-), 125.2 (-), 120.0 (-), 113.7 (-), 55.3 (-), 34.5 (+), 32.3 (+), 29.7 (+). Anal. Calcd. 

for C14H16OS : C, 72.37; H, 6.94. Found: C, 71.91; H, 7.11. 

 

Methyl 11-(2-(5-formylfuran-2-yl)phenyl)undecanoate (17). 

Following the general procedure, 246 mg of 17 (58% yield) 

was isolated (Rf  = 0.5, CH2Cl2) as an amorphous, yellow solid. 

1H NMR (400 MHz, CDCl3): δ 9.70 (s, 1H), 7.70 (d, J = 7.6 Hz, 1H), 7.40-7.25 (m, 4H), 

O

O
7

O

O

H

O S
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6.71 (d, J = 3.2 Hz, 1H), 3.69 (s, 3H), 2.86 (t, J = 7.6 Hz, 2H), 2.32 (t, J = 7.6 Hz, 2H), 

1.70-1.55 (m, 4H), 1.45-1.20 (m, 12H). 13C NMR (100 MHz, CDCl3): δ 177.3 (-), 174.3 

(+), 159.7 (+), 151.9 (+), 141.2 (+), 130.5 (-), 129.6 (-), 129.0 (-), 128.1 (+), 126.1 (-), 

110.8 (-), 51.4 (-), 34.3 (+), 34.1 (+), 31.1 (+), 29.6 (+), 29.5 (+), 29.4 (+), 29.4 (+), 29.2 

(+), 29.1 (+), 24.9 (+). Overlapping peaks in the aromatic region account for the 

remaining 13C resonances. Anal. Calcd. for C23H30O4 : C, 74.56; H, 8.16. Found: C, 

74.49; H, 8.43.  

4-Methyl-2-(4-(5-methylfuran-2-yl)pentyl)quinoline (18). 

Following the general procedure, 208 mg of 18 (71% yield) 

was isolated (Rf  = 0.5, CH2Cl2) as a colourless, viscous oil. 

1H NMR (400 MHz, CDCl3): δ 8.05 (d, J = 8.4 Hz, 1H), 7.96 (d, J = 8.4 Hz, 1H), 7.69 (t, 

J = 7.2 Hz, 1H), 7.52 (t, J = 7.2 Hz, 1H), 7.14 (s, 1H), 5.85 (s, 2H), 2.94 (t, J = 7.6 Hz, 

2H), 2.82 (q, J = 6.8 Hz, 1H), 2.69 (s, 3H), 2.27 (s, 3H), 1.90-1.75 (m, 3H), 1.70-1.55 (m, 

1H), 1.24 (d, J = 6.8 Hz, 3H). 13C NMR (100 MHz, CDCl3): δ 162.5 (+), 158.7 (+), 150.0 

(+), 147.7 (+), 144.2 (+), 129.3 (-), 129.0 (-), 126.8 (+), 125.4 (-), 123.6 (-), 122.0 (-), 

105.5 (-), 104.0 (-), 39.2 (+), 35.7 (+), 33.1 (-), 27.7 (+), 19.2 (-), 18.7 (-), 13.6 (-). Anal. 

Calcd. for C20H23NO : C, 81.87; H, 7.90. Found: C, 81.88; H, 8.13. 

 

Reference 

(1) 9-borabicyclo[3.3.1]nonane dimer (9-BBN dimer) was prepared according to the following procedure: Soderquist, J.A.; Negron, 

A. Org. Synth. 1992, 70, 169-76. 

 

 

 

O N



Organ Group: York Univeristy                                                  Supplementary Information   

S13 of S14 

O

O
6,

 T
ab

le
 2



Organ Group: York Univeristy                                                  Supplementary Information   

S14 of S14 

 

O

O
7,

 T
ab

le
 2



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


