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General. THF was freshly distilled from sodium benzophenone ketyl. Reaction
progress was monitored by TLC, performed on Silica Gel 60F,s, plates (Merck),
with detection by UV light or with a solution of KMnO, in EtOH. Column
chromatography was performed on 15-40 pm Merck Silica Gel. Optical rotations
were measured on a Perkin-Elmer 341 micropolarimeter. Melting points
(uncorrected) were determined on a Biichi apparatus. 'H NMR, 13C NMR and !'B
NMR spectra were recorded at 300.14, 75.47 and 96.30 MHz, respectively;

chemical shifts, 8, are reported in ppm; coupling constants, J, are reported in Hz.

Benzyldiisopropoxyborane (5). A solution of TMEDA (45 mL, 294 mmol) in
dry toluene (120 mL) was placed in a magnetically stirred two-necked flask fitted
with a condenser and a pressure-equalizing dropping funnel, under a nitrogen
atmosphere. n-Butyllithium (1.47 M in hexane, 200 mL, 294 mmol)) was added
dropwise. The deep red mixture was stirred at 80 °C for 1 h, then allowed top cool
to room temperature and transfered by a double-ended needle to a solution of
triisopropylborate (74.6 mL, 323 mmol) in 200 mL of diethylether cooled to -
78 °C, which gave rise to a white solid. The reaction mixture was stirred for 1 h at
-78 °C, then allowed to warm to room temperature and stirred overnight. The

solution was cooled to 0 °C and acetyl chloride (25 mL, 353 mmol) was added.




[image: image2.png]~After the mixture was stirred for 1 h at room temperature, the precipitate was
filtered and washed with ether. Solvent was removed in vacuo, and distillation

furnished pure benzyldiisopropoxyborane (55 g, 85% from n-butyllithium) as a
colorless, moisture-sensitive oil. Bp 87 °C (5 mm Hg); |H NMR (CDCl,) 6 7.27
(m, 4 H), 7.20 (m, 1 H), 4.55 (sept., 2 H, J= 6.1 Hz), 2.17 (s, 2 H), 1.24 (d, 6 H,
J=6.1Hz); 13C NMR (CDCL,) & 139.8 (Ph @-C), 129.0 and 127.4 (Ph o- and
m-C), 124.4 (Ph p-C), 63.5 (O-CH-(CH3)2), 24.4 (O-CH-(CH3)2), 22.3 (br,

'B-CHpPh); 1B NMR (CDCl,) 629.4 (s); IR (NaCl): vmax 2975 m, .706 and

1601 w, 1405 vs, 1329 vs cm~1; MS m/z 238, 237.

Lithium Benzyltrihydroborate (6). In a flask under nitrogen were combined
“benzyldiisopropoxyborane (43.6 g, 200 mmol) and dry pentane (20 mL). The
stirred solution was cooled to 0 °C, then lithium aluminium hydride (ca. 1 M in
“ether, 220 mL, 220 mmol) was added by cannula, producing a milky mixture.
Stirring was continued at 0 °C for 1 h, then at room temperature overnight. The
precipitate was filtered over Celite and washed with dry ether (50 mL). The

‘combined ethereal phases were concentrated under vacuo, yielding a white, tacky
“solid, which was used without further purification (47.9 g, quantitative). |H NMR
(THF-dg) 67.02 (d, 2 H, J= 7.4 Hz), 6.95 (t,2H), 6.72 (t, 1 H, J= 7.0 Hz), 1.72
(M, 2H), 0.34 (4 t, JH-B = 76 Hz, J= 5.0 Hz); 13C NMR (THF-dg/ CDCl,) &
155.6 (Ph o-C), 127.8 (Ph o-C), 126.7 (Ph m-C), 120.8 (Ph p-C), 25 (br,
B-CH2Ph); 11B NMR (THF-dg/ CDCly) 5-25.6 (q, JB-H = 76 Hz).

Lithium Benzylcyanodihydroborate (7). To a solution of 6 (107 mmol) in THF
(30 mL) was added, under nitrogen, a solution of mercury(I) cyanide (13.5 g,
53.5 mmol) in THF (80 mL). The resulting dark gray mixture was heated to reflux
overnight. A clear, colorless solution was obtained and elemental Hg had
precipitated. It was filtered under nitrogen and washed with THF (100 mL). The

combined phases were evaporated to yield 7 (34.4 g, quantitative) as an oily solid:




[image: image3.png]IH NMR (CDCly) & 7.06 (d, 2H, J= 7.1 Hz), 6.93 (t, 2H), 6.76 (t, 1 H, J=
7.2 Hz), 1.6 (M, 2 H); 13C NMR (CDCl,) & 151.3 (Ph &-C), 150 (br, B-CN),
127.9 and 127.2 (Ph o- and m-C), 122.1 (Ph p-C), 25.2 (br, B-CH2Ph); 1B NMR

(CDCly) §-30.6 (t, JB-H = 86 Hz).

Trimethylamine-Benzylcyanoborane (8a). Trimethylamine hydrochloride
(9.6 g, 100 mmol) was added to a solution of 7 (50 mmol) in THF (100 mL). After
48 h at reflux, the salts were filtered off and the solution concentrated under
vacuo. The residue was dissolved in chloroform (100 mL). The organic phase was
washed with 1 N HCI (3 x 20 mL), dried over MgSQ,, filtered and concentrated
under vacuo. Purification on silica gel with CHCl;/MeOH (98:2) and
recristallisation from CHCly/hexane afforded 8a (2.54g, 27% from 5) as

translucent needles. Mp 125 °C (lit. mp 129-130 °C); 1H NMR (CDCly) 6 7.22
and 7.06 (2m, 4 and 1 H), 2.66 (s, 9 H), 2.00 (d, 2 H, J= 4.7 Hz); |H NMR
(CsDg) 67.38 (d, 2 H, J= 7.5 Hz), 7.23 (t, 2 H), 7.06 (t, 1 H, J= 7.3 Hz), 2.20 (4
s, 1H), 1.99 (dd, 1 H, J= 12.7Hz, J=5.9Hz), 1.86 (dd, 1 H, J= 12.7Hz, J=
3.9 Hz), 1.63 (s, 9 H); 13C NMR (CDCl,) & 143.7 (Ph &-C), 133.2 (br, B-CN),
128.5 (Ph 0-C), 127.9 (Ph m-C), 123.9 (Ph p-C), 51.1 (N-CH3), 25.6 (br,
B-CH2Ph); 11B NMR (CDCl,) §-9.6 (d, JB-H = 103 Hz); IR (KBr): vmax 3062
s, 3022 and 2922 s, 2394 s, 2191, 2115 and 1956 w, 1599 m, 1482 vs, 1410 m,
1066 s cm'l; MS m/z 394, 393, 206, 205. Anal. calcd for C11H17BN2: C, 70.25;
H, 9.11; N, 14.89. Found: C, 69.98; H, 8.90; N, 14.92.

Pyridine-Benzylcyanoborane (8b). Pyridine hydrochloride (7.62 g, 65 mmol)
and pyridine (20 mL) were added to a solution of 7 (50 mmol) in THF (100 mL).
After 48 h at reflux, the salts were filtered off and the solution concentrated under
vacuo. The residue was dissolved in chloroform (100 mL). The organic phase was
washed with 1 N HCI (3 x 20 mL), dried over MgSO,, filtered and concentrated
under vacuo. Purification on silica gel with CHCI3/MeOH (100:0 to 98:2) and





[image: image4.png]recristallisation from CHCI3/diisopropylether afforded 8b (7.15 g, 69% from 5) as
an amorphous white solid. Mp 58-59 °C; IH NMR (CDCl;) 6829 (d, 2H, J=
5.2Hz), 8.02 (td, 1 H, J=7.8 Hz, J= 1.3 Hz), 7.52 (t, 2 H), 7.06 (t, 2 H), 6.97 (t,
1 H, J=7.2Hz), 6.77 (dd, 2 H, J= 7.7 Hz, J= 1.3 Hz), 3.07 (br, 1 H), 2.21 (dd,
1 H, J=13.2Hz, J= 4.8 Hz), 2.03 (dd, 1 H, J= 13.2 Hz, J= 6.4 Hz); 13C NMR
(CDCly) 6 145.8 (py a-C), 143.6 (Ph -C), 141.2 (py »-C), 134.3 (br, B-CN),
127.8 (Ph o- and m-C), 125.8 (py 3-C), 123.8 (Ph p-C), 30.95 (br, B-CHPh); 1 1B
NMR (CDCl;) 6-10.9 (d, JB-H = 111 Hz); IR (KBr): vmax 3040 s, 2892 s, 2381
vs, 2191, 2115 and 1956 w, 1622 m, 1459 vs, 1090 s cm'l; MS m/z 288, 287, 226,
225, 209, 208. Anal. calcd for C13H13BN2: C, 75.04; H, 6.30; N, 13.46. Found:
C, 74.65; H, 6.32; N, 13.46.

4-Chloropyridine-Benzylcyanoborane (8c). Chloropyridine hydrochloride
(15 mmol) was added to a solution of 7 (10 mmol) in THF (30 mL). After 8 h at
reflux, then 15 h at room temperature, the salts were filtered off and the solution
concentrated under vacuo. The solid residue was dissolved in chloroform (50 mL).
The organic phase was washed with 1 N HCI (3 x 20 mL), dried over MgSO,,
filtered and concentrated under vacuo. Purification on silica gel with

pentane/.AcOEt (80:20 to 60:40) and recristallisation from CHCI3/hexane

afforded 8¢ (1.25 g, 51% from 5) as colorless crystals. Mp 132-133 °C; 1H NMR
(CDCl3) 68.18 (d, 2 H, J= 6.8 Hz), 7.48 (d, 2 H, /= 6.8 Hz), 7.08 (t, 2 H), 6.99
(t, 1H,J=7.3Hz), 6.78 (d, 2H, J= 7.0 Hz), 3.02 (br m, 1 H), 2.20 (dd, 1 H, J =
13.3 Hz, J= 4.6 Hz), 2.01 (dd, 1 H, J= 13.3 Hz, J= 6.4 Hz); 13C NMR (CDCl,)
5150.0, 146.6, 143.3, 133.4, 127.9, 127.8, 126.2, 123.9, 30.6; 1 1B NMR (CDCl,)
0-8.2 (d, JB-H = 79 Hz); IR (KBr): vimax 3104 s, 2892 m, 2418 vs, 2115, 1618
vs, 1490 s, 1433 vs, 1067 s cm‘l; MS m/z 262, 261, 260, 259. Anal. calcd for
C13H12BCIN2: C, 64.38; H, 4.99; N, 11.55. Found: C, 64.16; H, 5.08; N, 11.27.




[image: image5.png]'H NMR spectra of pyridine-benzyleyanoborane 8b in CDy, in the presence of

Eu(hfc)s (2.4 equivalents). Bottom: racemic compound. Above: pure enantiomer.
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