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General Procedure. All syntheses involving air- and moisture sensitive compounds
were carried out using standard Schlenk-type glassware (or in a glove box) under an
atmosphere of argon. Solvents were dried and stored under an argon atmosphere. NMR
spectra were recorded on a Agilent DD2- 500 MHz (*H: 500 MHz, 3C: 126 MHz, °F:
470 MHz, 'B: 160 MHz, 3'P: 202 MHz) and on a Agilent DD2- 600 MHz (*H: 600
MHz, °C: 151 MHz, *F: 564 MHz, 'B: 192 MHz, 3!P: 243 MHz). 'H NMR and *3C
NMR: chemical shifts are given relative to TMS and referenced to the solvent signal.
1%F NMR: chemical shifts are given relative to CFCls (5 = 0, external reference), 'B
NMR: chemical shifts are given relative to BFs-Et,0 (5 = 0, external reference), *!P
NMR: chemical shifts are given relative to HzPO4 (85% in D20) (6 = 0, external
reference). NMR assignments were supported by additional 2D NMR experiments.
Elemental analyses were performed on an Elementar Vario El 11l. Melting points and
decomposition points were obtained with a DSC 2010 (TA Instruments).

X-Ray diffraction: For compound 9a data sets was collected with a Nonius KappaCCD
diffractometer. Programs used: data collection, COLLECT (R. W. W. Hooft, Bruker
AXS, 2008, Delft, The Netherlands); data reduction Denzo-SMN (Z. Otwinowski, W.
Minor, Methods Enzymol. 1997, 276, 307-326); absorption correction, Denzo (Z.
Otwinowski, D. Borek, W. Majewski, W. Minor, Acta Crystallogr. 2003, A59, 228-234);
structure solution SHELXS-97 (G. M. Sheldrick, Acta Crystallogr. 1990, A46, 467-
473); structure refinement SHELXL-97 (G. M. Sheldrick, Acta Crystallogr. 2008, A64,
112-122) and graphics, XP (BrukerAXS, 2000). For compound 9b data sets were
collected with a KappaCCD APEXII Bruker diffractometer. For compounds 8 and 10
data sets were collected with a D8 Venture Dual Source 100 CMOS diffractometer.
Programs used: data collection: APEX2 V2014.5-0 (Bruker AXS Inc., 2014); cell
refinement: SAINT V8.34A (Bruker AXS Inc., 2013); data reduction: SAINT V8.34A
(Bruker AXS Inc., 2013); absorption correction, SADABS VV2014/2 (Bruker AXS Inc.,
2014); structure solution SHELXT-2014 (Sheldrick, 2014); structure refinement
SHELXL-2014 (Sheldrick, 2014) and graphics, XP (Bruker AXS Inc., 2014). R-values
are given for observed reflections, and WR? values are given for all reflections.

Exceptions and special features: For compound 8 one disordered over two positions
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C(Me)(CH=CH2) unit and two dichloromethane molecules were found in the
asymmetric unit. For 9a one disordered pentane molecule was found in the asymmetric
unit. Compound 9b crystallized with two molecules in the asymmetric unit.
Corresponding, two disordered C(Me)(CH=CH2) units were found. Compound 10
shows again the disordered C(Me)(CH=CH>) group. For all these compounds several
restraints (SADI, SAME, ISOR and SIMU) were used in order to improve refinement
stability. For compound 8 additionally one half disordered dichloromethane molecule
and for compound 10 two badly disordered dichloromethane molecules were found in
the asymmetrical unit and could not be satisfactorily refined. The program SQUEEZE
(A. L. Spek J. Appl. Cryst.,, 2003, 36, 7-13) was therefore used to remove
mathematically the effect of the solvent. The quoted formula and derived parameters
are not included the squeezed solvent molecules. CCDC deposition numbers are

1450866 to 1450870.

Materials. P/B FLPs 6a, 6b [P. Moquist, G.-Q. Chen, C. Miuck-Lichtenfeld, K.
Bussmann, C. G. Daniliuc, G. Kehr and G. Erker, Chem. Sci. 2015, 6, 816.] were

prepared according to the literature.
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Synthesis of compound 8
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Compound 6a (136.7 mg, 0.2 mmol) and nitrosobenzene (42.8 mg, 0.4 mmol) were
dissolved in CH2Cl> (2 mL). The reaction mixture was stirred at room temperature for
1 day. All volatiles were removed in vacuo and the residue was washed with cold
pentane (3x1 mL). After dried in vacuo compound 8 (142.7 mg, 80 %) was obtained as
a white solid. Crystals suitable for the X-ray crystal structure analysis were obtained by
slow diffusion of pentane to a solution of compound 8 in dichloromethane at -35 °C.
Decomp.: 214 °C. Anal. Calc. for C47H40BF10N202P: C: 62.96; H: 4.50; N: 3.12. Found:
C:59.57; H: 4.16; N: 3.15.

The solution of the white solid in CD2Cl> showed two isomers [53:47 (*H)]

'H NMR (500 MHz, 299 K, CDCl,): § = without assignment to an isomer: 7.26 (1H),
7.25 (1H), 7.06 (2H), 6.80 (1H), 6.72 (1H), 6.51 (2H)(each m, m-Mes), 3.65 (3H, 0),
3.63 (3H, 0), 2.91 (3H, 0), 2.90 (3H, 0), 2.34 (3H, p), 2.33 (3H, p), 2.23 (6H, p), 1.75
(3H, 0), 1.68 (3H, 0), 1.22 (3H, 0), 1.20 (3H, 0)(each s, CH3M*), [Ph not listed]. Major
isomer: 5.16 (dd, 3Jun = 17.7 Hz, 3Jun = 10.9 Hz, 1H, =CH), 4.76 (dd, 3Jun trans = 17.7
Hz, 2Jun = 0.9 Hz, 1H, =CHy), 4.75 (dd, 2JpH = 19.6 Hz, 2Jnn = 14.1 Hz, 1H, CHy), 4.35
(dd, 3Jumcis = 10.9 Hz, 2Jun = 0.9 Hz, 1H, =CH>), 3.01 (dd, 2Jun = 14.1 Hz, 2Jpn = 1.7
Hz, 1H, CH,), 1.50 (d, J = 5.3 Hz, 3H, CH3). Minor isomer: 6.87 (dd, 3Jun = 17.8 Hz,
3Jun = 11.0 Hz, 1H, =CH), 5.17 (dd, 3Jnmcis = 11.0 Hz, 2Jun = 0.9 Hz, 1H, =CH>), 4.84
(dlt, 3Inmtrans = 17.8 Hz, 2Jun ~ J = 0.9 Hz, 1H, =CHy), 4.77 (dd, 2Jpn = 20.1 Hz, 2Jpn =
14.4 Hz, 1H, CHy), 2.92 (d, 2Jun = 14.4 Hz, 1H, CHy), 0.44 (s, 3H, CHa).

B3C{*H} NMR (126 MHz, 299 K, CD,Cl,): & = without assignment to an isomer: 145.00
(d, *Jpc = 2.4 Hz), 144.98 (d, “Jpc = 2.3 Hz), 143.73 (d, “Jpc = 1.5 HZ'), 143.70 (d, *Jpc
= 1.5 Hz')(p-Mes), 144.8 (d, 2Jpc = 10.8 Hz, 2 x), 144.6 (d, 2Jpc = 8.8 Hz), 144.0 (d,
2Jpc = 4.8 Hz), 142.7 (d, 2Jpc = 8.4 Hz), 142.6 (d, 2Jpc = 9.3 Hz), 140.4 (d, 2Jpc = 14.4
Hz), 139.4 (d, 2Jpc = 14.3 Hz)(0-Mes), 132.94 (d, 2Jpc = 12.4 HzY), 132.87 (d, 3Jpc =
12.4 HZY), 132.6 (d, 3Jpc = 11.9 HzY), 132.5 (d, 3Jpc = 11.8 HZY), 132.2 (d, 3Jpc = 11.3
HzY), 132.1 (d, 3Jpc = 11.5 Hz), 132.0 (d, 3Jpc = 11.0 HZY), 131.9 (d, 3Jpc = 12.4 HZzY)(m-
Mes), 129.1 (d, YJpc = 53.4 Hz, 2 x), 123.6 (d, Jpc = 94.6 Hz), 123.5 (d, 1Jpc = 94.4
Hz)(i-Mes), 26.2 (2 %, 0), 25.1 (br, 0), 24.9 (br, 0), 23.7 (d, 3Jpc = 4.2 HZ!, 0), 23.6 (d,
3Jpc = 4.2 HZ!, 0), 23.5 (d, 3Jpc = 6.0 Hz, 0), 23.4 (d, 3Jpc = 6.0 Hz, 0), 21.1 (4 x,
P)(CH3V®), [Ph, CsFs not listed, ! tentatively assigned]. Major isomer: 140.8 (d, 3Jpc =
2.0 Hz, =CH), 114.4 (=CH), 68.8 (d, 2Jec = 8.3 Hz, NC), 46.6 (d, 1Jrc = 68.6 Hz, CH>),
20.5 (d, 3Jpc = 20.7 Hz, CH3). Minor isomer: 142.7 (=CH), 114.6 (d, *Jec = 2.8 Hz,
=CHy>), 67.2 (d, 2Jpc = 7.0 Hz, NC), 43.7 (d, Jpc = 64.2 Hz, CH,), 20.3 (CHa).
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UB{IH} NMR (160 MHz, 299 K, CDsClo): § = 4.3 (vi2 ~ 65 Hz).

31P{'H} NMR (202 MHz, 299 K, CDCl»): 8 = 49.46 (vi2 ~ 2 Hz, 52 mol%), 49.52 (vir
~ 2 Hz, 48 mol%).

BF NMR (470 MHz, 253 K, CD2Cly): & = major isomer (53 mol%): -131.7, -132.3, -
133.6, -134.8 (each m, each 1F, 0), -162.62, -163.24 (each t, Jer = 20.6 Hz, each 1F,
p), -166.6 (1F), -167.4 (2F), -167.7 (1F)(each m, m)(CeFs). Minor isomer (47 mol%): -
132.0, -132.5, -133.8, -134.8 (each m, each 1F, 0), -161.59, -163.20 (each t, *Jrr = 20.5
Hz, each 1F, p), -166.6 (1F), -167.4 (2F), -167.7 (1F)(each m, m)(CsFs).
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'H NMR (500 MHz, 299 K, CDCl;) of compound 8 [the error of the integration
value of the m-Mes + Ph + =CH (29) is due to some impurities]
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LB{IH} NMR (160 MHz, 299 K, CD,Cl;) and 3P{*H} NMR (202 MHz, 299 K,
CDClIy) of compound 8

X-ray crystal structure analysis of compound 8: A colorless prism-like specimen of
C47H40BF10N202P + 2 x CH2Cl, approximate dimensions 0.174 mm x 0.203 mm X
0.326 mm, was used for the X-ray crystallographic analysis. The X-ray intensity data
were measured. A total of 654 frames were collected. The total exposure time was 2.02
hours. The frames were integrated with the Bruker SAINT software package using a
narrow-frame algorithm. The integration of the data using a triclinic unit cell yielded a
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total of 9132 reflections to a maximum 6 angle of 25.44° (0.83 A resolution), of which
9132 were independent (average redundancy 1.000, completeness = 99.6%, Rint =
4.48%, Rsig = 3.61%) and 7188 (78.71%) were greater than 2c(F?). The final cell
constants of a = 11.5431(4) A, b = 11.9456(4) A, ¢ = 19.9373(7) A, o= 97.0860(10)°,
B = 106.3400(10)°, y = 105.7710(10)°, volume = 2478.64(15) A3, are based upon the
refinement of the XY Z-centroids of 9905 reflections above 20 o(I) with 4.666° <26 <
50.81°. Data were corrected for absorption effects using the multi-scan method
(SADABS). The ratio of minimum to maximum apparent transmission was 0.975. The
calculated minimum and maximum transmission coefficients (based on crystal size) are
0.8940 and 0.9420. The structure was solved and refined using the Bruker SHELXTL
Software Package, using the space group P -1, with Z = 2 for the formula unit,
Ca9H4BClsF10N202P. The final anisotropic full-matrix least-squares refinement on F2
with 703 variables converged at R1 = 4.62%, for the observed data and wR2 = 12.10%
for all data. The goodness-of-fit was 1.039. The largest peak in the final difference
electron density synthesis was 0.684 /A3 and the largest hole was -0.595 e/A3 with an
RMS deviation of 0.061 e/A3. On the basis of the final model, the calculated density
was 1.429 g/cm? and F(000), 1092 e

The Me and vinyl group at C2 are disordered with 67% to 33%.

C51-C56
F52-F56
C21-C29

C61-C66
F62-F66

rac-S-8 (67%)
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Synthesis of compound 9a
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Compound 6a (136.7 mg, 0.2 mmol) and nitrobenzene (24.6 mg, 0.2 mmol) were
dissolved in CH2Cl> (2 mL). The reaction mixture was stirred at room temperature
overnight. All volatiles were removed in vacuo and the residue was washed with cold
pentane (3x1 mL). After dried in vacuo compound 9a (145.7 mg, 90 %) was obtained
as a white solid. Crystals suitable for the X-ray crystal structure analysis were obtained
by slow diffusion of pentane to a solution of compound 9a in dichloromethane at -35
°C. Decomp. (DSC): 216 °C. Anal. Calc. for C41H3sBF1o0NO2P: C: 61.14; H: 4.38; N:
1.74. Found: C: 60.84; H: 4.15; N: 1.80.

The solution of the white solid in CD,Cl, showed two isomers [50:50 (*!P)]

'H NMR (500 MHz, 203 K, CDCl,): § = without assignment to an isomer: 7.27 (m,
4H, 0-Ph), 7.13, 7.10 (each m, each 2H, m-Ph), 6.96, 6.93 (each m, each 1H, p-Ph),
6.92 (1H), 6.91 (1H), 6.85 (1H), 6.82 (2H), 6.80 (1H), 6.67 (1H), 6.65 (1H)(each m, m-
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Mes), 2.941 (3H, 0), 2.936 (3H, 0), 2.32 (3H, 0), 2.30 (3H, 0), 2.27 (6H, p), 2.208 (3H,
p), 2.204 (3H, p), 2.13 (6H, 0), 1.91 (3H, 0), 1.86 (3H, o)(each s, CH3zV®). Isomer1:
6.77 (dd, *Jnptrans = 17.7 Hz, 3Jnpcis = 11.1 Hz, 1H, =CH), 5.02 (d, 3JnH,is = 11.1 Hz,
1H, =CH), 4.73 (d, 3JuH.cis = 17.7 Hz, 1H, =CH,), 3.65 (dd, 2Jpr = 16.9 Hz, 2Jun = 14.6
Hz, 1H, CH>), 2.39 (d, 2Jun = 14.6 Hz, 1H, CH_), 0.79 (s, 3H, CH3). Isomer2: 5.49 (dd,
3Jumrans = 17.5 Hz, 2Jpncis = 11.0 Hz, 1H, =CH), 4.79 (d, 2JnH.trans = 17.5 Hz, 1H, =CHy),
4.63 (d, ®Jnncis = 11.0 Hz, 1H, =CHy), 3.63 (dd, 2Jpn = 15.9 Hz, 2Jun = 14.6 Hz, 1H,
CHy>), 2.50 (d, 2Jun = 14.6 Hz, 1H, CH>), 1.29 (s, 3H, CHs).

BC{*H} NMR (126 MHz, 203 K, CDCl>): & = without assignment to an isomer: 148.5,
148.2 (i-Ph), 145.0 (d, 2Jpc = 5.9 HZY), 144.7 (d, 2Jpc = 5.9 HZY), 143.2 (2 x d, 2Jpc = 8.4
Hz'), 139.0 (d, 2Jpc = 19.2 Hz"), 138.8 (d, 2Jpc = 19.2 Hz"), 138.25 (d, *Jpc = 13.4 Hz",
138.19 (d, 2Jpc = 13.3 Hz")(0-Mes), 143.6 (d, “Jrc = 2.8 Hz"), 143.5 (d, “Jpc = 2.9 HZY),
143.2 (2 x d, “Jpc = 2.4 HZ')(p-Mes), 132.34 (d, 3Jpc = 11.8 HZz'), 132.28 (d, 3Jpc = 11.8
Hz"), 131.6 (2 x d, 3Jpc = 11.0 Hz), 131.3 (d, 3Jpc = 13.9 HZ'), 131.2 (d, 3Jrc = 14.1 HZY),
130.46 (d, Jpc = 13.4 HZ'), 130.39 (d, *Jpc = 13.1 Hz")(m-Mes), 126.8, 126.7 (m-Ph),
124.1, 123.6 (p-Ph), 123.1, 122.1 (0-Ph), 124.8 (d, “Jpc = 98.8 Hz), 124.7 (d, “Jpc =
99.2 Hz), 120.9 (d, YJpc = 106.4 Hz), 120.7 (d, *Jpc = 106.3 Hz)(i-Mes), 25.1 (br, 2 x),
22.2 (br, 2 x), 21.5 (d, 3Jpc = 7.3 HZ'), 21.4 (d, 3Jpc = 7.2 HZ"), 20.75 (br, 2 x)(0-CH3V®),
20.71 (2 %), 20.4 (2 x)(p-CH3M®), [CsFs not listed, ! tentatively assigned]. Isomer1:
141.4 (br d, 3Jpc = 12.4 Hz, =CH), 114.1 (br, =CH,), 68.8 (d, 2Jpc = 6.2 Hz, NC), 40.8
(d, YJpc = 48.4 Hz, CHy), 20.8 (CHj3). Isomer2: 140.1 (=CH), 115.2 (br, =CH>), 71.1 (d,
2Jpc = 6.2 Hz, NC), 43.1 (d, YJpc = 52.0 Hz, CH>), 19.2 (d, 3Jpc = 12.0 Hz, CHs).

UB{IH} NMR (192 MHz, 299 K, CD:Clo): § = 5.0 (vi2 ~ 260 Hz).

3P{IH} NMR (243 MHz, 299 K, CD.Cl2): & = 62.1 (vii2 ~ 2 Hz, 50%); 61.8 (vu2 ~ 2
Hz, 50%).

9F NMR (564 MHz, 299 K, CD,Cl,): § = -132.6 (m, 4F, 0), -160.1 (t, 3Jr= = 20.0 Hz,
2F, p), -165.6 (M, 4F, m)(CgFs)[A8*°Fmp = 5.5], -132.7 (m, 2F, 0), -160.9 (t, *Jer = 20.3
Hz, 1F, p), -166.5 (m, 2F, m)(CsFs)[A8*Fmp = 5.7], -132.7 (M, 2F, 0), -161.0 (t, 3Jr =
20.3 Hz, 1F, p), -166.6 (m, 2F, m)(CsFs)[AS°Fmp = 5.7].
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'H NMR (500 MHz, 203 K, CD.Cl) of compound 9a
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UB{!H} NMR (192 MHz, 299 K, CD:Cl,) and 3'P{!H} NMR (243 MHz, 299 K,
CD:Cly) of compound 9a

X-ray crystal structure analysis of compound 9a: formula C41H3sBF1o0NO2P + CsH1o,
M = 877.63, colourless crystal, 0.18 x 0.08 x 0.06 mm, a = 13.2257(3), b = 13.5489(6),
c=13.5621(4) A, a =72.298(1), f = 69.121(2), y = 72.966(1)°, V = 2116.1(1) A%, peatc
=1.377 gcm, u = 0.149 mm™*, empirical absorption correction (0.973 < T <0.991), Z
= 2, triclinic, space group P1 (No. 2), A = 0.71073 A, T = 223(2) K, o and ¢ scans,
19084 reflections collected (xh, £k, £l), 7206 independent (Rint = 0.061) and 5118
observed reflections [I>20(1)], 602 refined parameters, R = 0.086, WR? = 0.204, max.
(min.) residual electron density 0.44 (-0.56) e.A 3, hydrogen atoms were calculated and
refined as riding atoms.
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Compound 6b (111.6 mg, 0.2 mmol) and nitrobenzene (24.6 mg, 0.2 mmol) were
dissolved in CH2Cl> (2 mL). The reaction mixture was stirred at room temperature
overnight. All volatiles were removed in vacuo and the residue was washed with cold
pentane (3x1 mL). After dried in vacuo compound 9b (108.2 mg, 80 %) was obtained
as a white solid. Crystals suitable for the X-ray crystal structure analysis were obtained
by slow diffusion of pentane to a solution of compound 9b in dichloromethane at -35
°C. Decomp.: 198 °C. Anal. Calc. for C31H31BF10NO2P: C: 54.65; H: 4.59; N: 2.06.
Found: C: 54.32; H: 4.34; N: 2.05.

The solution of the white solid in CD,Cl, showed two isomers [49 : 51 (3!P)]

'H NMR (500 MHz, 299 K, CD.Cly): § = without assignment to an isomer: 7.21-6.97
(m, 10H, Ph), 1.66 (d, 3Jpn = 15.1 Hz, 9H, 'Bu), 1.63 (d, 3Jpn = 15.3 Hz, 9H, 'Bu), 1.20

s18



(d, 3Jpn = 14.5 Hz, 9H, 'Bu), 1.19 (d, 3Jen = 14.3 Hz, 9H, Bu). Isomerl: 7.05 (dd,
$JhHtrans = 17.9 HZ, 3Jnnicis = 11.0 Hz, 1H, =CH), 5.21 (dd, 3Jncis = 11.0 Hz, %Jpi = 0.8
Hz,1H, =CH>), 4.92 (d, ®Jnritrans = 17.9 Hz, 1H, =CHy>), 2.93 (dd, 2Jun = 16.0 Hz, 2Jpn
= 14.3 Hz, 1H, CHy), 2.28 (dd, 2Jun = 16.0 Hz, 2Jpn = 3.7 Hz, 1H, CH>), 1.28 (s, 3H,
CH3). Isomer2: 6.37 (dd, 3JHH,trans = 17.5 Hz, 3JHH,CiS = 11.2 Hz,1H, :CH), 5.05 (d,
3J4h,cis = 11.2 Hz, 1H, =CHy), 5.04 (d, 3JhH,rans = 17.5 Hz, 1H, =CHy), 2.94 (t, 2JnH ~
2Jpn = 15.8 Hz, 1H, CHy), 2.44 (dd, 2Jnn = 15.8 Hz, 2Jpn = 2.9 Hz, 1H, CHy), 1.59 (d,
4Jpn = 2.4 Hz, 3H, CHy).

BC{*H} NMR (126 MHz, 299 K, CD2Cl>): 6 = without assignment to an isomer: 148.2
(i), 148.1 (i), 127.02, 126.97 (br), 126.94 (br), 125.9 (p), 125.7 (p)(Ph), 37.3 (2 x 'Bu?),
36.8 (2 x 'Bu?), 27.8 (br, 2 x ‘Bu), 27.1 (‘Bu), 27.0 (‘Bu). Isomerl: 142.4 (d, 3Jpc = 5.7
Hz, =CH), 114.5 (=CH>), 67.4 (d, ?Jec = 6.2 Hz, NC), 32.2 (d, YJpc = 39.9 Hz, CH>),
25.2 (d, 3Jec = 2.6 Hz, CH3). Isomer2: 143.1 (=CH), 115.1 (=CHz), 68.8 (d, 2Jpc = 7.7
Hz, NC), 33.0 (d, YJpc = 41.2 Hz, CHy), 22.7 (d, 3Jpc = 7.7 Hz, CH3); [CFs not listed, 2
LJpc not assignable]

UB{IH} NMR (160 MHz, 299 K, CD:Clo): § = 5.2 (v ~ 130 Hz).

3P{IH} NMR (202 MHz, 299 K, CD2Cl2): & = 87.1 (vi2 ~ 3 Hz, 49%); 86.8 (vii2 ~ 3
Hz, 51%).

F NMR (470 MHz, 183 K, CDCly): § = -133.5, -133.6 (each m, each 1F, 0), -158.97
(t, %Jre = 21.0 Hz, 1F, p), -164.0 (m, 2F, m)(CeFs5)[A8'Fmp = 5.0], -134.6, -134.7 (each
m, each 1F, 0), -159.05 (t, 3Jer = 21.0 Hz, 1F, p), -164.9 (M, 2F, m)(CsFs5)[A8'Fmp =
5.8], -133.8, -134.0 (each m, each 1F, 0), -160.65 (t, 3Jrr = 21.8 Hz, 1F, p), -165.6 (m,
2F, m)(CeFs)[A8'°Fmp = 4.9], -130.7 (m, 2F, 0), -160.70 (t, 3Jr= = 21.8 Hz, 1F, p), -167.8
(m, 2F, m)(CeFs)[A8*Fmp = 7.1].

_WJJL‘L i LHJM_U m\l I b V.
— R s _— o Ly

11 1 1 21 2 11 183 318
72 68 64 60 56 52 48 44 40 36 32 28 24 20 16 12 08

'H NMR (500 MHz, 299 K, CDCl,) of compound 9b
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'H NMR (500 MHz, 299 K, CD2Cl,) of compound 9b
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BC{'H} NMR (126 MHz, 299 K, CD2Cl2) of compound 9b
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LB{{H} NMR (160 MHz, 299 K, CD,Cl;) and 3P{*H} NMR (202 MHz, 299 K,
CD-ClIy) of compound 9b
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F NMR (470 MHz, 183 K, CD2Cly) of compound 9b
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FENMR (470 MHz, 299, CD-Cl,) of compound 9b

X-ray crystal structure analysis of compound 9b: A colorless prism-like specimen
of C31H31BF10NO2P, approximate dimensions 0.080 mm x 0.100 mm x 0.100 mm, was
used for the X-ray crystallographic analysis. The X-ray intensity data were measured.
A total of 1963 frames were collected. The total exposure time was 22.71 hours. The
frames were integrated with the Bruker SAINT software package using a wide-frame
algorithm. The integration of the data using a triclinic unit cell yielded a total of 51154
reflections to a maximum 0 angle of 66.69° (0.84 A resolution), of which 10572 were
independent (average redundancy 4.839, completeness = 96.9%, Rint = 8.26%, Rsig =
6.17%) and 7527 (71.20%) were greater than 20(F2). The final cell constants of a =
12.0754(8) A, b = 14.3703(9) A, ¢ = 18.9938(13) A, o= 77.355(4)°, B = 73.434(4)°, v
= 85.944(4)°, volume = 3082.4(4) A3, are based upon the refinement of the XYZ-
centroids of 8252 reflections above 20 o(I) with 9.866° < 26 < 132.2°. Data were
corrected for absorption effects using the multi-scan method (SADABS). The ratio of
minimum to maximum apparent transmission was 0.875. The calculated minimum and
maximum transmission coefficients (based on crystal size) are 0.8550 and 0.8810. The
final anisotropic full-matrix least-squares refinement on F? with 897 variables
converged at R1 = 5.26%, for the observed data and wR2 = 12.57% for all data. The
goodness-of-fit was 1.037. The largest peak in the final difference electron density
synthesis was 0.246 /A3 and the largest hole was -0.411 /A3 with an RMS deviation
of 0.059 e/A3. On the basis of the final model, the calculated density was 1.468 g/cm?®
and F(000), 1400 e".

Two independent molecules; the Me and vinyl group at C2 are disordered with 60% to
40% and 56% to 44%, respectively.
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Synthesis of compound 10

— ph N0z /2 é //
e /N
(CeFs),B--PMes,  CH,Cl, % o
6a r.t. (C6F5)ZB,,O¢PMesz
10

Compound 6a (102.3 mg, 0.15 mmol) and trans-B-nitrostyrene (22.5 mg, 0.15 mmol)
were dissolved in CH2Cl> (2 mL). The reaction mixture was stirred at room temperature
overnight. All volatiles were removed in vacuo and the residue was washed with cold
pentane (3x1 mL). After dried in vacuo compound 10 (114.2 mg, 91 %) was obtained
as a white solid. Crystals suitable for the X-ray crystal structure analysis were obtained
by slow diffusion of pentane to a solution of compound 10 in dichloromethane at room
temperature. Decomp. (DSC): 169 °C. Anal. Calc. for Cs3H37BF10NO2P: C: 62.11; H:
4.49; N: 1.68. Found: C: 62.33; H: 4.58; N: 1.73.

The solution of the white solid in CD>Cl, showed two isomers [27 : 73 (*H)]

'H NMR (500 MHz, 253 K, CDCly): 6 = major isomer: 7.14 (m, 2H, m-Ph), 7.07 (m,
1H, m-Mes?), 7.04 (m, 2H, 0-Ph), 6.98 (m, 1H, p-Ph), 6.93 (m, 1H, m-Mes"), 6.83 (m,
1H, m’-Mes?), 6.66 (m, 1H, m’-MesP), 6.62 (d, 3Jun = 13.5 Hz, 1H, NCH=), 6.04 (d,
3Jun = 13.5 Hz, 1H, PhCH=), 5.47 (dd, JuH,trans = 17.4 Hz, *JnH.cis = 10.9 Hz, 1H, =CH),
5.20 (d, *JhH,trans = 17.4 Hz, 1H, =CH>), 4.84 (d, 3JnH.cis = 10.9 Hz, 1H, =CH,), 3.61 (dd,
2Jpn = 16.1 Hz, 2Jun = 14.8 Hz, 1H, PCHy), 2.93 (s, 3H, 0-CH3M®?), 2,51 (dd, 2Jun =
14.8 Hz, 2Jpr = 2.8 Hz, 1H, PCH>), 2.33 (s, 3H, 0-CH3M®P), 2.31 (s, 3H, p-CH3Me?),
2.23 (s, 3H, p-CH3Mesb) 2,13 (s, 3H, 0’-CHzM®P), 1.90 (s, 3H, 0’-CH3M®?), 1.58 (d,
3Jpn = 3.5 Hz, 3H, CHa). Minor isomer: 7.16 (m, 2H, m-Ph), 7.07 (m, 1H, m-Mes?),
7.06 (m, 2H, 0-Ph), 6.99 (m, 1H, p-Ph), 6.93 (m, 1H, m-Mes"), 6.87 (m, 1H, m’-Mes?),
6.70 (d, 2Jun = 13.5 Hz, 1H, NCH=), 6.66 (m, 1H, m’-MesP), 6.53 (dd, 3Jn trans = 17.6
Hz, 3Jnmcis = 10.8 Hz, 1H, =CH), 6.09 (d, 3Jun = 13.5 Hz, 1H, PhCH=), 5.21 (d, 3JhHcis
=10.8 Hz, 1H, =CH>), 5.10 (d, 3Jun,trans = 17.6 Hz, 1H, =CH,), 3.69 (dd, 2Jpn = 16.5
Hz, 2Jun = 15.0 Hz, 1H, PCHy), 2.92 (s, 3H, 0-CH3M®?), 2.39 (dd, 2Jun = 15.0 Hz, 2Jpn
= 1.9 Hz, 1H, PCHy), 2.33 (s, 3H, 0-CH3M®s?), 2.31 (s, 3H, p-CHsV?), 2.23 (s, 3H, p-
CH3MesP) 2,16 (s, 3H, 0°-CH3Mes?) 1,96 (s, 3H, 0’-CH3M®?), 1.07 (s, 3H, CHs).

BC{*H} NMR (126 MHz, 253 K, CD2Cl): 5 = major isomer: 145.5 (d, 2Jec = 6.0 Hz,
0-Mes?), 144.19 (d, “Jec = 3.1 Hz, p-Mes?), 144.0 (d, “Jrc = 2.6 Hz, p-Mes®), 143.9 (d,
2Jpc = 9.1 Hz, 0-MesP), 139.6 (d, 2Jpc = 19.0 Hz, 0’-Mes?), 139.3 (=CH), 138.70 (d, 2Jpc
= 13.2 Hz, 0’-MesP), 137.9 (i-Ph), 134.1 (NCH=), 132.95 (d, 3Jpc = 12.1 Hz, m-Mes?),
132.3 (d, 3Jpc = 11.1 Hz, m-MesP), 131.6 (d, 3Jpc = 13.9 Hz, m’-Mes?), 130.89 (d, 3Jpc
=13.4 Hz, m*-MesP), 128.41 (m-Ph), 124.82 (d, Jpc = 98.6 Hz, i-MesP), 124.76 (p-Ph),
124.6 (0-Ph), 121.1 (d, YJpc = 107.0 Hz, i-Mes?), 117.0 (=CH_), 107.7 (PhCH=), 69.4
(d, 2Jpc = 7.3 Hz, NC), 43.0 (d, Ypc = 52.1 Hz, PCH), 25.2 (d, 3Jpc = 1.6 Hz, 0’-
CHsMesb), 23.0 (br d, 3Jpc = 12.8 Hz, CH3), 22.2 (br, 0-CH3V®2), 21.8 (d, 3Jpc = 7.7 Hz,
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0’-CH3Mes2) 21.2 (br, 0-CH3™es?), 21.0 (d, J = 1.5 Hz, p-CH3M®?), 20.7 (d, J = 1.2 Hz,
p-CH3Mes®). Minor isomer: 145.7 (d, 2Jrc = 6.0 Hz, 0-Mes?), 144.22 (d, *Jpc = 3.2 Hz,
p-Mes?), 144.0 (d, “Jrc = 2.6 Hz, p-MesP), 143.9 (d, 2Jrc = 9.1 Hz, 0-MesP), 143.0 (d,
3Jpc = 12.4 Hz, =CH), 139.4 (d, 2Jpc = 18.7 Hz, 0>-Mes?), 138.67 (d, 2Jpc = 13.2 Hz, 0’-
MesP), 137.8 (i-Ph), 133.0 (NCH=), 132.96 (d, 3Jpc = 12.1 Hz, m-Mes?), 132.3 (d, 3Jrc
=11.1 Hz, m-MesP), 131.8 (d, 3Jpc = 13.4 Hz, m’-Mes?), 130.94 (d, 3Jpc = 13.6 Hz, m’-
MesP), 128.44 (m-Ph), 124.9 (d, *Jpc = 98.1 Hz, i-MesP), 124.76 (p-Ph), 124.7 (0-Ph),
121.0 (d, Npc = 106.6 Hz, i-Mes?), 114.0 (=CH>), 108.1 (PhCH=), 67.9 (d, 2Jpc = 6.3
Hz, NC), 40.6 (d, *Jrc = 49.0 Hz, PCHy), 25.3 (d, 3Jpc = 1.5 Hz, 0’-CH3M®P), 22.2 (br,
0-CH3Mes8) 21.9 (d, 3Jpc = 7.8 Hz, 0’-CH3M®?), 21.2 (br, 0-CH3M®$?), 21.0 (d, 5Jpc =
1.3 Hz, p-CHsMe2), 20.7 (d, 3Jpc = 1.2 Hz, p-CH3MeP), 20.5 (CHs). [CsFs not listed]

UB{IH} NMR (160 MHz, 299 K, CD:Cly): § = 5.1 (v/2 ~ 200 Hz).

31IP{'H} NMR (202 MHz, 299 K, CDCl,): 6 = 62.89 (v12 ~ 3 Hz, 64 mol%), 62.87 (vi/2
~ 3 Hz, 36 mol%).

F NMR (470 MHz, 299 K, CD2Cl»): 8 = major isomer (69 mol%): -132.7 (m, 2F, o),
-159.6 (t, 3Jrr = 20.0 Hz, 1F, p), -165.3 (M, 2F, m)(CsFs5)[A8'*Fmp = 5.7], -133.1 (m, 2F,
0), -160.3 (t, 3Jrr = 20.3 Hz,1F, p), -166.1 (M, 2F, m)(CeFs)[A8*Fmp = 5.8]. Minor
isomer (31 mol%): -132.4 (m, 2F, 0), -159.7 (t, 3Jer = 20.0 Hz, 1F, p), -165.4 (m, 2F,
m)(CsFs)[A8'°Fmp = 5.7], -133.2 (m, 2F, 0), -160.4 (t, *Jrr = 20.3 Hz, 1F, p), -166.2 (m,
2F, m)(CeFs)[A8°Fm,p = 5.8].
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'H NMR (500 MHz, 253 K, CDCl;) of compound 10
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BC{*H} NMR (126 MHz, 253 K, CDCly) of compound 10

e T T T T T 1
-132.5 -133.5 M -159.5 -160.0 -160.5 -165.5 -166.5

T T T T T T T T T T T T T T T T T T T
-1056 -110 -115 -120 -125 -130 -135 -140 -145 -150 -155 -160 -165 -170 -175 -180 -185 -190 -195

FNMR (470 MHz, 299 K, CDCl) of compound 10

T T T T T T T T T T T T T T
00_90__80__70 60 _50_40_30_20_10__0__-10_-20_-30__-40__-

629 62.8

UB{'H} NMR (160 MHz, 299 K, CD:Cl,) and 3P{*H} NMR (202 MHz, 299 K,
CD2Cl) of compound 10
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X-ray crystal structure analysis of compound 10: A colorless plate-like specimen of
Ca3H37BF10NO2P, approximate dimensions 0.050 mm x 0.100 mm x 0.120 mm, was
used for the X-ray crystallographic analysis. The X-ray intensity data were measured.
A total of 476 frames were collected. The total exposure time was 5.29 hours. The
frames were integrated with the Bruker SAINT software package using a narrow-frame
algorithm. The integration of the data using a monoclinic unit cell yielded a total of
7780 reflections to a maximum 6 angle of 25.03° (0.84 A resolution), of which 7780
were independent (average redundancy 1.000, completeness = 99.7%, Rint = 7.88%, Rsig
= 4.03%) and 6088 (78.25%) were greater than 26(F?). The final cell constants of a =
14.2252(8) A, b = 21.5455(12) A, ¢ = 15.6095(10) A, p = 112.746(2)°, volume =
4412.1(5) A3, are based upon the refinement of the XY Z-centroids of 9649 reflections
above 20 o(I) with 4.892° < 20 < 54.72°. Data were corrected for absorption effects
using the multi-scan method (SADABS). The ratio of minimum to maximum apparent
transmission was 0.921. The calculated minimum and maximum transmission
coefficients (based on crystal size) are 0.9840 and 0.9930. The final anisotropic full-
matrix least-squares refinement on F? with 559 variables converged at R1 = 6.25%, for
the observed data and wR2 = 16.95% for all data. The goodness-of-fit was 1.070. The
largest peak in the final difference electron density synthesis was 0.570 e/A2 and the
largest hole was -0.347 e /A3 with an RMS deviation of 0.078 e/A3. On the basis of the
final model, the calculated density was 1.252 g/cm?® and F(000), 1712 e".

The Me and vinyl group at C2 are disordered with 50% to 50%.
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