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General. Chemicals and solvents were either purchased puriss p.A. from commercial
suppliers or purified by standard techniques. Catalysts 11 and 12 were synthesized
according to literature procedures.’ For thin-layer chromatography (TLC), silica gel
plates Merck 60 F254 were used and compounds were visualized by irradiation with UV
light and/or by treatment with a solution of phosphomolybdic acid (25 g), Ce(SO4),H,O
(10 g), conc. H,SO4 (60 mL), and H,O (940 mL) followed by heating or by treatment
with a solution of p-anisaldehyde (23 mL), conc. H,SO4 (35 mL), acetic acid (10 mL),
and ethanol (900 mL) followed by heating. Flash chromatography was performed using
silica gel Merck 60 (particle size 0.040-0.063 mm), '"H NMR, *C NMR and *'P NMR
spectra were recorded on Varian AS 400. Chemical shifts are given in d relative to
tetramethylsilane (TMS) and to external standard 85% H3PO, (*'P NMR), the coupling
constants J are given in Hz. The spectra were recorded in CDCI; as solvent at room
temperature, TMS served as internal standard (§ = 0 ppm) for 'H NMR, and CDCl; was
used as internal standard (8= 77.0 ppm) for *C NMR. HPLC was carried out using a
Waters 2690 Millennium with photodiode array detector. Optical rotations were recorded
on a Perkin Elemer 241 Polarimeter (A= 589 nm, 1 dm cell). High-resolution mass

spectra were recorded on a Bruker MicrOTOF spectrometer.
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Typical experimental procedure for the organocatalytic AHP reactions. To a stirred
solution of catalyst (20 mol%) and 2-fluorobenzoic acid (10 mol%) in CHCl; (1.0 mL) at
4 °C, was added 0.25 mmol (1.0 equiv) of a,f-unsaturated aldehyde 1. The reaction was
then flushed with Ar, and 0.3 mmol (1.2 equiv) of diphenylphosphine was added. The
reaction was stirred at 4 °C for the time reported in Table 2. Next, the product was
oxidized or reduced in situ. Thus,1.5 equiv of I, in 2%H,0 in pyridine (1.2 mL) was
added. The crude mixture was purified by column chromatography to afford the pure
phosphineoxide aldehydes 5. In order to determine the ee, the crude was reduced “in situ”
by NaBH4 in MeOH, and the crude was purifed by column chromatography to afford the

corresponding phosphine alcohol derivatives 4.
H,B.
PPh,

OH

4a: Colorless oil. IR (KBr): 3226, 3080, 3029, 2970, 1593, 1495, 1454, 1437, 1178, 1048,
752, 697 cm™ *'P (162 MHz, CDCl3): 24.5 (m). 'H NMR (400 MHz, CDCl;): & = 8.00-
7.93 (m, 2H), 7.56-7.48 (m, 3H), 7.36-7.29 (m, 3H), 7.22-7.18 (m, 2H), 7.17-7.12 (m,
5H), 4.10-3.99 (m, 1H), 3.62-3.56 (m, 1H), 3.39-3.31 (m, 1H), 2.34-2.26 (m, 1H), 2.16-
2.06 (m, 1H), 1.7-0.9 (bs, 3H); °C NMR (100 MHz, CDCls): 135.3, 133.4, 133.3, 132.9,
132.8, 131.7, 131.6, 131.0, 130.9, 130.3, 130.2, 129.2, 129.1, 128.3, 128.2, 127.5, 127.4,
125.8, 60.1 (d, Jc.p =12.9Hz), 39.2 (d, Jc.p =31.8Hz), 33.0 (d, Jc.,=3.7Hz), [a]p = -13.2
(c = 1.0, CHCl3). HRMS (ESI): calcd. for [M+Na]'(C,;H24BOP) requires m/z 357.1550,
found 357.1565. The enantiomeric excess (83%) was determined by HPLC with an AD
column. (n-hexane: i-PrOH = 95:5, A =250 nm), 1.0 mL/min; tg = major enantiomer

29.77 min, minor enantiomer 25.3 min.
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“PPh,
CHO

5a: Colorless solid. IR (KBr): 3080, 3029, 2970, 1966, 1723, 1593, 1495, 1454, 1437,
1178, 1048, 752, 697 cm™ *'P (162 MHz, CDCl3): 34.5 (s). '"H NMR (400 MHz, CDCls):
6 =9.60 (t, J=1.47Hz, 1H), 7.92-7.87 (m, 2H), 7.55-7.13 (m, 13H), 4.23-4.16 (m, 1H),
3.38-3.28 (m, 1H), 3.01-2.92 (m, 1H); >C NMR (100 MHz, CDCl3): 199.1 (d, Jc
p=13.7Hz), 135.4, 135.3, 132.4, 132.3, 131.8, 131.7, 131.5, 131.4, 131.3, 131.2, 129.9,
129.8, 129.2, 129.1, 128.6, 128.5, 127.6, 127.5, 125.9, 44.0, 40.2 (d, Jc.,=68.3Hz).
Enantiomeric excess: 83%. [a]p = -44.2 (¢ = 1.0, CHCI;). HRMS (ESI): calcd. for
[M+H]"(C21H200,P) requires m/z 335.1195, found 335.1189.

PPh,BH;
OH

O,N

4b: Colorless oil. IR (KBr): 3397, 2928, 2392, 1722, 1597, 1519, 1346, 1261, 694 cm™.
3P (162 MHz, CDCls): 25.2 (m)."H NMR (400 MHz, CDCls): & = 8.05-7.95 (m, 4H),
7.60-7.47 (m, 3H), 7.35-7.05 (m, 7H), 4.24 (ddd, J=2.8Hz, 12Hz, 15.2Hz, 1H), 3.66-3.60
(m, 1H), 2.80 (td, J= 3.2Hz, 10Hz, 1H), 2.36-2.26 (m, 1H), 2.23-2.10 (m, 1H), 1.7-0.9 (bs,
3H); >C NMR (100 MHz, CDCls): 147.0, 141.5, 133.0, 132.9, 132.5, 132.4, 131.8, 131.8,
131.4, 131.3, 130.9, 130.8, 129.2, 129.1, 128.6, 128.5, 128.1, 127.5, 127.2, 126.7, 123.1,
123.1, 59.4 (d, Jcp=11.4Hz), 39.9 (d, Jc.p=31.1Hz) 32.6 (d, Jc.p=3.0Hz). [a]p = -25.7 (¢
= 1.0, CHCl3). HRMS (ESI): calcd. for [M+Na] (C2;H23NPOs) requires m/z 402.1401,
found 402.1407. The enantiomeric excess (99%) was determined by HPLC with an ODH
column. (r-hexane: i-PrOH = 90:10, A =250 nm), 1.0 mL/min; tx = major enantiomer

14.9 min, minor enantiomer 20.9 min.
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SPPh,
CHO

O2N

5b: white solid. IR (KBr): 3079, 2970, 2618, 1966, 1723, 1601, 1491, 1485, 1260, 1048,
751 em™ >'P (162 MHz, CDCl3): 34.7 (s). "H NMR (400 MHz, CDCls): & = 9.60 (m, 1H),
8.02 (d, J/=8.75Hz, 2H), 7.72-7.61 (m, 2H), 7.46-7.43 (m, 3H), 7.32-7.28 (m, 3H), 7.19-
7.15 (m, 4H), 4.30-4.21 (m, 1H), 3.17-3.10 (m, 1H), 2.87-2.80 (m, 1H); °C NMR (100
MHz, CDCls): 199.3 (d, Jc.p=12.2Hz), 148.7, 148.6, 134.9, 134.8, 134.1, 134.0, 133.9,
133.5, 133.4, 130.3, 130.0, 129.8, 129.6, 129.3, 129.2, 128.6, 128.5, 47.2 (d, Jc
/~19.7Hz), 38.8 (d, Jc.p=15.0Hz). Enantiomeric Excess: 99%. [a]p = -176.5 (¢ = 1.0,
CHCl3). HRMS (ESI): calcd. for [M+H] (C2;H;9NO4P) requires m/z 380.1046, found
380.1039.

¥~ PPh,
OH

Cl

4c: Colorless oil. IR (KBr): 3217 (bs), 2928, 2616, 1965, 1732, 1682, 1591, 1488, 1411,
1216, 1150, 842 cm™. *'P (162 MHz, CDCl5): 24.8 (m). '"H NMR (400 MHz, CDCl;): &
= 7.98-7.92 (m, 2H), 7.57-7.50 (m, 3H), 7.37-7.30 (m, 3H), 7.24-7.20 (m, 2H), 7.13 (d,
J=8.4Hz, 2H), 7.06 (d, J=8.4Hz, 2H), 4.08-3.99 (m, 1H), 3.64-3.58 (m, 1H), 3.36-3.29
(m, 1H), 2.29-2.20 (m, 1H), 2.14-2.06 (m, 1H), 1.7-0.9 (bs, 3H); °C NMR (100 MHz,
CDCly): 134.1, 134.0, 133.4, 133.3, 133.0, 132.8, 132.0, 131.8, 131.6, 131.5, 131.3,
131.2, 129.3, 129.2, 129.0, 128.9, 128.8, 128.6, 128.5, 128.4, 127.9, 59.9 (d, Jc.
»=12.2Hz), 38.5 (d, Jcp=32.7Hz), 32.3 (d, Je.p/=4.6Hz). [a]p = -56.9 (c = 1.0, CHCI;).
HRMS (ESI): caled. for [M+Na] (C,H23:BCIOP) requires m/z 391.1160, found 391.1174.

The enantiomeric excess (92%) was determined by HPLC with an ODH column. (n-
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hexane: i-PrOH = 93:7, A =250 nm), 1.0 mL/min; tg = major enantiomer 13.3 min, minor

enantiomer 18.0 min.

O\\PPh2

CHO

Cl

5¢: Colorless solid. IR (KBr): 3061, 3029, 2020, 2970, 1965, 1847, 1723, 1601, 1592,
1436, 1259, 1118, 1047 cm™*'P (162 MHz, CDCl3): 34.9 (s). '"H NMR (400 MHz,
CDCl3): & = 9.59 (m, 1H), 7.93-7.88 (m, 2H), 7.58-7.35 (m, 8H), 7.24 (d, J=8.4Hz, 2H),
7.14 (d, J=8.4Hz, 2H), 4.21-4.15 (m, 1H), 3.36-3.26 (m, 1H), 3.03-2.93 (m, 1H); “C
NMR (100 MHz, CDCly): 198.7 (d, Jep=13.6Hz), 134.2, 134.1, 133.5, 133.4, 132.6,
132.5, 132.1, 132.0, 131.5, 131.4, 131.3, 131.2, 131.1, 131.0, 129.3, 129.2, 128.9, 128.8,
128.6, 128.5, 44.2, 39.8 (d, Jc.p—68.3Hz). Enantiomeric Excess = 92%. [a]p = -56.8 (¢ =
1.0, CHCl3). HRMS (ESI): calcd. for [M+H] (C2H9CIO,P) requires m/z 369.0806,
found 369.0812.

HyB
PPh,

OH

Br

4d: Colorless oil. IR (KBr): 3302, 3080, 2958, 2932, 2382, 1725, 1663, 1628, 1488, 1437,
1063, 738, 693 cm™. *'P (162 MHz, CDCLs): 24.8 (m). "H NMR (400 MHz, CDCl;): & =
8.00-7.92 (m, 2H), 7.56-7.52 (m, 3H), 7.37-7.33 (m, 3H), 7.28 (d, J=8.4Hz, 2H), 7.24-
7.22 (m, 2H), 7.01 (d, J=8.4Hz, 2H), 4.07-3.98 (m, 1H), 3.64-3.57 (m, 1H), 3.36-3.28 (m,
1H), 2.30-2.19 (m, 1H), 2.15-2.06 (m, 1H), 1.7-0.9 (bs, 3H); *C NMR (100 MHz,
CDCls): 134.5, 134.4, 133.4, 133.3, 132.9, 132.8, 132.0, 131.9, 131.8, 131.7, 131.5,
131.4, 131.3, 131.2, 129.3, 129.2, 128.6, 128.5, 121.6, 121.5, 59.9 (d, Jc.,=12.1Hz), 38.6
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(d, Jc-p=32.7Hz), 32.9 (d, Jc.p=4.6Hz). [a]p = -44.8 (¢ = 1.0, CHCl3). HRMS (ESI): calcd.
for [M+Na]"(CH23BBr'’OP) requires m/z 435.0655, found 435.0676. The enantiomeric
excess (90%) was determined by HPLC with an AD column. (n-hexane: i-PrOH = 92:8, A

=250 nm), 1.0 mL/min; tx = major enantiomer 16.7 min, minor enantiomer 18.3 min.

“PPh,
CHO

Br

5d: Colorless solid. IR (KBr): 3063, 3028, 2967, 1966, 1843, 1726, 1602, 1587, 1422,
1259, 1115, 1047, 738 cm™. *'P (162 MHz, CDCl): 34.5 (s). '"H NMR (400 MHz,
CDCl3): 6 =9.58 (m, 1H), 7.92-7.86 (m, 2H), 7.60-7.36 (m, 8H), 7.29 (d, J/=8.4Hz, 2H),
7.17 (d, J=8.4Hz, 2H), 4.20-4.14 (m, 1H), 3.36-3.26 (m, 1H), 3.03-2.93 (m, 1H); °C
NMR (100 MHz, CDCls): 198.6 (d, Jc.p=13.6 Hz), 135.0, 134.7, 133.0, 132.8, 132.5,
132.4, 132.1, 131.6, 131.5, 131.4, 131.3, 131.2, 131.1, 131.0, 130.9, 129.3, 129.2, 128.6,
128.5, 44.1, 39.5 (d, Jcp=67Hz). Enantiomeric Excess = 90%. [a]p = -67.0 (¢ = 1.0,
CHCls). HRMS (ESI): calcd. for [M+H]"(CyH;oBr*' O,P) requires m/z 415.0283, found
415.0264.

PPh,BH,

OH

4e: Colorless oil. IR (KBr): 3365, 3060, 2935, 2880, 2390, 1600, 1486, 1436, 1217, 1062,
738, 600 cm™.*'P (162 MHz, CDCl3): 24.6 (m). '"H NMR (400 MHz, CDCl;): & = 8.14-
8.12 (m, 1H), 8.04-7.98 (m, 2H), 7.84-7.80 (m, 2H), 7.78-7.74 (m, 1H), 7.64-7.60 (m,
2H), 7.54-7.24 (m, 7H), 7.18-7.14 (m, 2H), 4.82 (bs, 1H), 4.25-4.16 (m, 1H), 3.65-3.60
(m, 1H), 3.40-3.33 (m, 1H), 1.7-0.9 (bs, 3H); *C NMR (100 MHz, CDCl;): 133.6, 133.2,
133.1, 133.0, 132.7, 132.6, 131.5, 131.4, 130.8, 130.2, 129.3, 129.2, 129.0, 128.9, 128.5,
128.4, 128.3, 128.2, 128.1, 128.0, 127.9, 127.8, 127,7, 127.6, 126.2, 126.0, 59.9 (d, Jc.
»=12.2Hz), 39.1 (d, Je.,=31.9Hz), 32.8 (d, Jcp=3.8Hz). [a]p = -15.2 (c = 0.5, CHCl;).
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HRMS (ESI): calcd. for [M+Na]'(CysH26BOP) requires m/z 407.1707, found 407.1712.
The enantiomeric excess (98%) was determined by HPLC with an AD column. (n-hexane:
i-PrOH = 95:5, A =250 nm), 1.0 mL/min; tg = major enantiomer 41.6 min, minor

enantiomer 70.2 min.

0=PPh,

CHO

5e: Yellow solid. IR (KBr): 2919, 2851, 1437, 1788, 1721, 1626, 1599, 1437, 1354, 913,
744 cm™ . *'P (162 MHz, CDCl3): 34.1 (s). 'H NMR (400 MHz, CDCl3): & = 9.61 (m, 1H),
8.00-7.14 (m, 17H), 4.40-4.34 (m, 1H), 3.50-3.40 (m, 1H), 3.12-2.02 (m, 1H); °C NMR
(100 MHz, CDCl3): 198.8 (d, Jc./=13.5), 132.5, 132.2, 132.1, 131.6, 131.6, 131.4, 131.3,
131.2, 131.1, 131.0, 129.1, 129.0, 128.9, 128.8, 128.7, 128.2, 128.1, 128.1, 127.9, 127.6,
127.6, 127.2, 127.5, 126.1, 126.0, 44.1, 40.1 (d, Jc.,=68.0Hz). Enantiomeric Excess: 98%.
[a]p = -45.7 (¢ = 1.0, CHCl3). HRMS (ESI): caled. for [M+H] (Cy5H,,0,P) requires m/z
385.1352, found 385.1357.

N OH

Ph/P\BH3

4f: Colorless oil: IR (KBr): 3056, 2920, 2857, 1718, 1663, 1589, 1437, 1357, 1278, 1161,
1118, 913, 747 ecm™. *'P (162 MHz, CDCls): 24.0 (m). [o]p= -11.0 (c=1.0). 'H NMR
(400 MHz, CDCly): 8 = 7.79-7.73 (m, 3H), 7.48-7.28 (m, 12H), 4.44 (q, J=7.6Hz, 11.6Hz,
2H), 3.59-3.47 (m, 2H), 3.44-3.33 (m, 2H), 2.86-2.76 (m, 1H), 1.96-1.56 (m, 6H), 1.7-0.9
(bs, 3H); °C NMR (100 MHz, CDCl;): 138.3, 132.8, 132.8, 131.3, 129.4, 128.9, 128.8,
128.6, 127.9, 127.8, 73.1, 70.3, 60.8 (d, Jc.,=10.0Hz), 32.8 (d, Jc.p=3.0Hz), 29.2 (d, Jc.
»=34.9Hz), 284 (d, Jep=9.2Hz), 27.0 (d, Jcr=3.0Hz). HRMS (ESI): calcd. for
[M+Na] ' (CpsH3,BNO,P) requires m/z 429.2125, found 429.2134. The enantiomeric
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excess (91%) was determined by HPLC with an ODH column. (n-hexane: i-PrOH = 97:3,

A =210nm), 1.0 mL/min tg = major enantiomer 60.3 min, minor enantiomer 66.3 min.

0
PN —~
Ph o/A\V/A\T/;;V/

Ph/P\QO

5f: Colorless oil: IR (KBr): 3391, 2925, 2860, 2380, 1719, 1437, 1279, 1105, 1064, 739
cm™. *'P (162 MHz, CDCl): 36.7 (s). Enantiomeric Excess = 91%. [o]p= -33.1 (c=1.0).
'H NMR (400 MHz, CDCLs): & = 9.67 (s, 1H), 7.84-7.75 (m, 3H), 7.52-7.43 (m, 6H),
7.33-7.23 (m, 6H), 4.41 (d, J=11.2Hz, 1H), 4.39 (d, J=11.2Hz, 1H), 3.42-3.33 (m, 2H),
3.21-3.12 (m, 1H), 2.83 (dt, J=3.6Hz, 16.4Hz, 1H), 2.68 (dt, J/<4.0Hz, 17.2Hz, 1H), 1.87-
1.46 (m, 4H); °C NMR (100 MHz, CDCls): 199.5 (d, Je.p =9.9Hz), 138.7, 132.1, 132.0,
131.3, 131.2, 131.1, 129.1, 129.0, 128.9, 128.8, 128.7, 128.5, 127.7, 73.0, 69.8, 42.4, 30.8
(d, Jep=72.0Hz), 279 (d, Jep=11.3Hz), 25.6. HRMS (ESI): caled. for
[M+H]"(C25H27NO3P) requires m/z 407.1771, found 407.1790.

8- ppp,
OWOH

0]

4g: Colorless oil. IR (KBr): 3307 (bs), 2924, 2381, 1752, 1714, 1698, 1606, 1457, 1276,
1194, 913, 744 cm™. *'P (162 MHz, CDCLs): 24.7 (m). "H NMR (400 MHz, CDCl;): & =
7.92-7.84 (m, 2H), 7.82-7.72 (m, 4H), 7.60-7.56 (m, 1H), 7.50-7.30 (m, 8H), 4.22-4.18
(m, 2H), 3.64-3.56 (m, 2H), 2.86-2.78 (m, 1H), 2.00-1.50 (m, 6H), 1.7-0.9 (bs, 3H); °C
NMR (100 MHz, CDCls): 166.5, 132.9, 132.7 (d, Je.r =4.3Hz), 132.5 (d, Jc.p =3.9Hz),
131.3, 131.2 (Jep =2.3Hz), 129.5, 128.9 (d, Jc.p =17.6Hz), 128.7, 128.5 (d, Jc.p =23.3Hz),
64.2, 60.4, 32.5 (d, Je.r =3.3Hz), 28.9 (d, Jep =35.1Hz), 27.6 (d, Jc.r =8.7Hz), 26.2 (d,
Jep =3.1Hz). [a]p = -114 (¢ = 1.0, CHCIl;). HRMS (ESI): calcd. for
[M+Na] (C,5H30BO3P) requires m/z 443.1918, found 443.1922. The enantiomeric excess
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(95%) was determined by HPLC with an AD column. (n-hexane: i-PrOH = 92:8, A =250

nm), 1.0 mL/min; tx = major enantiomer 16.7 min, minor enantiomer 18.3 min.

5g: Colorless oil. IR (KBr): 3057, 2920, 1717, 1438, 1275, 1117, 713 cm™. *'P (162 MHz,
CDCl3): 37.7 (s). '"H NMR (400 MHz, CDCls): & = 9.71 (m, 1H), 7.94-7.80 (m, 5H),
7.60-7.30 (m, 10H), 4.23-4.15 (m, 2H), 3.22-3.18 (m, 1H), 2.94-2.60 (m, 2H), 1.90-1.80
(m, 2H), 1.70-1.60 (m, 2H); °C NMR (100 MHz, CDCl;): 199.1 (d, Jc.=10.6 Hz),
166.4, 132.8, 132.0, 131.9, 131.0, 130.9, 129.5, 128.9, 128.9, 128.8, 128.7, 128.3, 64.0,
42.3, 30.4 (d, Jcp=72.1Hz), 26.8 (d, Jc.p=10.7Hz), 25.1(d, Jc.,=1.5Hz). Enantiomeric
Excess = 95%. [a]lp = -342 (¢ = 1.0, CHCIl;). HRMS (ESI): caled. for
[M+H]"(C,5H,504P) requires m/z 421.1563, found 421.1575.

Typical experimental procedure for the direct enantioselective catalytic
hydrophosphination of o, unsaturated aldehydes and ir situ oxidation to acid. To a
stirred solution of catalyst (20 mol%) and 2-fluorobenzoic acid (10 mol%) in CHCl; (1.0
mL) at 4 °C, was added 0.25 mmol (1.0 equiv) of a,p-unsaturated aldehyde. The reaction
was then flushed with Ar, and 0.3 mmol (1.2 equiv) of diphenylphosphine was added.
The reaction was stirred at 4 °C for the time reported in Table 2. Next, isobutene (0.1
mL), fert-butanol (0.4 mL), H,O (0.2 mL) KH,PO4 (54.4 mg, 4 mmol), and NaClO, (36
mg, 4mmol) were added sequentially. The reaction was allowed to reach room
temperature and was stirred overnight. The crude was purified by column

chromatography (pentane/Ethyl Acetate mixtures) to afford the desired acid.

O-ppn,

COOH

Cl
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13c: Colorless solid. IR (KBr): 3057, 3025, 2969, 2916, 2533, 2227, 1717, 1486, 1438,
1164, 840, 726 cm™. *'P (162 MHz, CDCls): 35.9 (s). [a]p= -35.2 (c=1.0). '"H NMR (400
MHz, CDCl3): & = 8.65 (s, 1H), 7.90-7.85 (m, 2H), 7.60-7.40 (m, 2H), 7.17 (d, J=8.5Hz,
2H), 7.06 (d, J=8.5Hz, 2H), 4.16-4.10 (m, 1H), 3.12-3.02 (m, 1H), 2.90-2.81 (m, 1H); "*C
NMR (100 MHz, CDCls): 172.9, 172.7, 134.0, 133.9, 133.3, 133.2, 133.0, 132.9, 132.5,
132.0, 131.7, 131.5, 131.4, 131.3, 131.2, 131.1, 131.0, 130.3, 130.1, 129.3, 129.2, 128.6,
128.5, 42.6, 42.0, 35.1. HRMS (ESI): calcd. for [M+H] (CyHisClO;P) requires m/z
407.0580, found 407.0583.
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Cartesian coordinates of optimized transition states:
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-S

-1.989899
-1.355900
-1.402859
-2.082910
-2.738848
-2.678174
-3.599753
-5.230962
-5.512751
-6.746869
-7.701458
-7.421967
-6.190635
-2.113746
-3.046222
-3.551260
-4.410095
-4.791083
-4.306538
-3.440802
-1.080462
0.051260
1.103618
2.309764
3.035112
2.021242
1.165513
3.163530
2.282219
2.461992
3.142365
3.463286
4.561268
4.765595
3.875859
2.782224
2.578673
4.426968
4.450728
5.561646
6.674851
6.663270

-3.977790
-4.595586
-4.010733
-2.808101
-2.188779
-2.778994
-0.611129
-0.910455
-2.083011
-2.230984
-1.215320
-0.044285
0.116048
1.069710
2.220684
2.553004
3.637941
4.400357
4.072568
2.993422
1.037710
0.266146
0.141811
-0.647579
-0.827256
-0.402990
0.651535
0.013888
-0.041375
-0.043842
-1.679628
1.481631
1.842645
3.167541
4.163840
3.821306
2.495865
-0.822691
-2.212260
-2.976075
-2.369470
-0.992056

-2.345158
-1.265559
0.001758
0.190651
-0.888043
-2.161010
-0.623440
0.137851
0.856328
1.488129
1.414413
0.706313
0.074877
-0.046015
0.079563
1.347753
1.511595
0.406162
-0.863048
-1.026738
-1.027693
-0.821706
-1.631140
-1.282531
-2.636876
-3.715075
-3.007452
-0.124346
1.004026
2.692733
3.326004
-0.488566
-1.287683
-1.676801
-1.276535
-0.481105
-0.094187
0.165571
-0.032501
0.326413
0.907380
1.126020
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S12

5.553594
0.671741
3.492888
-1.173492
1.636416
0.148419
-3.259826
-4.780776
-4.599693
-3.074049
-5.460370
0.157715
1.959412
3.379189
3.915395
1.390803
2.502116
1.724348
5.285579
5.628468
2.084494
4.037623
5.569780
3.597054
5.552522
7.520316
7.539693
3.173099
4.558180
3.384138
4.183521
2.557739
3.097204
0.242262
0.604175
0.046560
-1.844731
-3.908563
-4.783703
-5.982467
-8.163809
-6.964298
-8.661898
-3.178384
-2.109260
-0.910154

-0.230170
0.153858
1.396849

1.651269
1.641675
-0.285862
1.961271
3.887364
4.662542
2.754761
5.245654
0.737211

-1.604732

-1.854095

-0.185094

-1.248672

-0.013628
2.243708
1.093677
3.418198
4.587309
5.195355
0.839316

-2.725136

-4.048176

-0.504058

-2.962880
2.350918
1.272165
1.467140

-1.837864

-2.529589

-1.696459
1.098413
0.147694

-0.667195
0.633143

-0.207262

-2.884789
1.033362
0.745622

-3.144825

-1.336419

-2.312316

-2.359602

-4.489396

0.758613
3.257447
3.328915
-1.915688
-3.021201
0.107237
2.211533
2.500749
-1.725838
-2.020426
0.531130
-3.420337
-0.887124
-2.769876
-2.683130
-4.008766
-4.615282
0.521402
-1.588603
-2.286416
-0.155450
-1.573783
0.932551
-0.460681
0.154587
1.580179
1.187084
2.899660
3.116775
4.417684
3.033461
2.958885
4.421371
2.906070
4.350733
2.887759
0.914367
-1.938018
0.906951
-0.468319
0.644317
2.032076
1.905301
-3.004128
1.180495
0.842220
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S13

-1.956091
-0.826940

=

2.826221
4.193634
5.113103
4.671610
3.297263
2.374073
2.701121
3.725877
4.923390
5.705120
5.290892
4.091975
3.309043
2.041435
3.345518
3.954655
5.163360
5.782979
5.189665
3.984348
1.029184
-0.307669
-1.365399
-2.771948
-3.572517
-2.535364
-1.282753
-3.244602
-2.428186
-2.606625
-3.832954
-2.938373
-3.788796
-3.458683
-2.272265
-1.421714
-1.749950
-4.731524
-5.308850
-6.626130
-7.396868

-4.432420
-5.532287

-2.760340
-2.951147
-2.052941
-0.968204
-0.767568
-1.675117
0.572156
2.058428
2.199574
3.342871
4.357981
4.231628
3.088265
-0.371036
-0.783602
-2.010099
-2.371326
-1.518213
-0.295120
0.071498
-1.315649
-0.951227
-1.740588
-1.288073
-2.608440
-3.702629
-3.199186
-0.238749
0.910182
2.590427
3.334478
-0.775141
-1.681058
-2.206470
-1.833145
-0.926873
-0.410569
0.118367
0.120695
0.533824
0.971135

-3.330248
-1.410922

2.809557
3.016691
2471311
1.715596
1.509766
2.059261
0.432265
0.672258
-0.050373
0.112127
0.976071
1.681124
1.532663
-1.624311
-2.200411
-1.883682
-2.474634
-3.390828
-3.710648
-3.115549
-1.293930
-1.330966
-1.129808
-1.312832
-1.375846
-1.671953
-0.952541
-0.229187
-0.494763
-0.295670
-1.511427
1.183722
1.839388
3.089948
3.720209
3.086498
1.831381
-0.441526
-1.721888
-1.920401
-0.843191
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S14

-6.834898
-5.519414
-0.870998
-3.040934

1.317682
-1.296224
-0.570274

3.491503

5.621830

1.677664

5.661917

3.524374

6.721118
-0.357610
-2.813020
-4.361317
4.051091
2.338450
-2.849703
-1.087954
-4.738226
-4.141022
0.504087
2.021690
-5.106043
-4.736244
-7.046490
-7.419657
8.421855
2.383957
4.072944
2.932677
4.866285
3.608774
3.770769
0.120608
0.824789
0.579304
1.480223
5.238803
2.383113
3.767430
6.632192
5.898391
1.307254
5.394156

0.991688
0.569226
3.202848
3.077766
-2.326134
-3.445548
0.077878
-2.681911
-3.322073
0.576759
0.369901
1.022571
-1.806222
-3.580807
-0.762539
-2.559654
-2.809020
-3.773014
-4.688550
0.297331
-1.955573
-2.897414
-0.610615
-2.231364
0.587770
-0.186565
0.518684
1.332450
1.293413
2.601532
2.826243
4.163303
3.050520
3.038324
4.428244
2.811448
4.296083
2.913743
0.931708
1.426701
2.995235
5.022031
3.444365
5.249381
-1.528825
-0.269838

0.432791
0.629409
-0.714419
1.471367
-1.033323
0.116363
-1.556195
-1.168624
-2.221412
-2.018548
-4.426910
-3.371291
-3.854585
-1.388485
-2.270718
-2.127405
-0.416526
-2.746685
-1.322106
1.348221
1.393497
3.575604
3.574713
4.698532
1.630746
-2.589532
-2.921318
1.281788
-0.997391
2.205539
1.729997
1.581994
-1.296818
-2.541422
-1.463470
-0.018508
-0.662515
-1.730202
1.040144
-0.745019
2.092408
2.350561
-0.443151
1.096333
1.920432
1.305931



H 6.176449 -2.193188 2.638037
H 2107979 -3.449982 3.242223
H 4.541357 -3.792548 3.607708
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—33.014

. 135.337
133.403
..133.319
__132.879
\
127.804
Y 127.515
—127.493
—77.579
B —76.941
—_60.129
—60.000
39.318
s=s====— 39.000
—33.051

\
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Solvent: COC13

Temp. 25.0 C / 288.1 K
File: ii30922_P3l
Mercury=400B8 “nmrd"

Pulse 27.6 degrees

Acg. time 0.800 sec

Width 20000.0 Hz

60 repetitions
OBSERVE P31, 161.8967379 MHz
DECOUPLE H1, 399.9376154 MHz
Power 42 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 32768

Total time 0 min, 51 sec
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nstrument 1 [or Data Analysis HEE
File Graphics |ntegration Calibration Heport Spectra Batch “iew Abort Help
| D ata Analysic |_| ‘ [120905.0 |£, | DEF_LC.M gl Shart
~ o = - 4
[ER RN A = R A
[ 110401 . Sig-254.100 Ret-z60 =] ‘ S I J"&I /\,QLI 2[&' XI
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U_f
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]
File Inf # Time Area Height Width Symmetiy
LCFile [1120305.0 Al [t ] =212 | 7x25 1109 [ 05742 [ 06T
File Path | C:*HPCHEMATNDATAVSSEY I [2] 2aes4 | 99003 1224 [ 123 [ 073

Date [12-Dec-06, 10:08:08
Sample |i30905
Sample Info

AD, 95:5, 1.0 mlmin. 111206

Barcode

Operstor | Hamon
Method |DEF_LC.M
Analysiz Time | 38.207 min ﬂ

Start=(14.4446.826.651]): End=[38.1635.-86.795]

iﬂSIarll L9 CAG Bootp Server I &3Instiument 1 [online):... | B Microsoft word

- Phosphin.. | Q Find: Files named j«7_21

| Q Find: Files named ii31102
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¢ Instrument 1 [online): Data Analysis HEE
File Graphics |ntegration Calibration Heport Spectra Batch “iew Abort Help

| Drata Analysis |£| ‘ [130918.0 |£, | DEF_LCM !l

20 “ﬂ.& ﬂr*i ﬁl
"ol da] %]

MDD
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3
I
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E]
2

3

File Inf Time Area Height Width Symmetiy

[
LCFile [II20918.0 A0 [t ] =583 [ 1mas ] 16 [ 1os72 [ oese |
File Path | C:*HPCHEMATNDATAVSSEY L 2 | zmerz [ 115 | 136 [ 14688 [ o057 |

Date | 23-Dec-06, 06:33:12
Sample |i30918
Sample Info

AD, 95:5, 1.0 mlemin. 211206

Barcode

Operator |isse
Method |DEF_LC.M
Analysiz Time | 34,38 min ﬂ

Signal[s) Displayed

il Start| ©2.04G Bootp Server |[Z3inetument 1 online):... B Micrasoft Wiard - Phosphin..| ] Find: Fies named jv7_21 | 5] Find: Files named ii31102 ) 12:034M
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INDEX FREQUENCY PP HEIGHT
1 5660.718 34.965 11.9

~Pph,
CHO

34.965
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i131105_flash_EtDAc

Pulse Sequence: sZpul

Solvent: CDC13 .
Temp. 25.0 C / 298.1 K 5 -
Mercury-400BB "“nmr4" )

Relax. delay 1.000 sec

Pulse 41.6 degrees

Acg. time 2.733 sec

Width 53995.2 Hz

16 repetitions
OBSERVE H1, 399.9356500 MHz
DATA PROCESSING

Line broadening 0.1 Hz

FT size 65536

Total time 1 min, 2 sec
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0.97



1131209_flash_13C _

Pulse Seguence: sZpul |

Solvent: CDCI13 e
Temp. 25.0 C / 298.1 K o
Mercury-400BB "nmr4" g e,

Relax. delay 1.000 sec OIO
Pulse 48.9% degrees

Acg. time 1.199 sec

width 25000.0 Hz Br

128 repetitions

OBSERVE C13, 100.5638733 MHz
DECOUPLE H1, 399.9376154 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 137 hr, 1 min, 31 sec
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1131106_flash_31P

Pulse Sequence: sZpul

Solvent: CDCI3

Temp. 25.0 C / 298.1 K
File: ii31106_flash_31P

Mercury-400BB  "nmr4" L

Pulse 27.6 degrees

Acqg. time 0.800 sec

Width 20000.0 Hz

16 repetitions
OBSERVE P31, 161.8967373 MWHz
DECOUPLE H1, 399.9376154 MHz
Power 42 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz

FT size 32768

Total time 0 min, 15 sec
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CHO

Br
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40
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Pulse Sequence: s2pul .,
Solvent: COC13

Temp. 24.0 C / 287.1 K ¥
Mercury-400B8 "nmrd

Pulse 27.6 degrees

Acg. time 0.800 sec

Width 20000.0 Hz

30 repetitions

DBSERVE P31, 161.8967379 MHz
DECOUPLE Hl, 399.9376154 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 32768

Total time 0 min, 27 sec

HoB-ppn,

OH

Br

—_—24.847

30 25 20 15 10 5 0 -5 ppm
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¢ Instrument 1 [online): Data Analysis

File Graphics |ntegration Calibration Beport

Spectra Batch iew Abort

Help
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File Inf

LCFile |I317011.0

File Path | CAHPCHEMMTADATAMSSEN

Date | 28-Dec-06, 08:24:33

Sample |i31101_rac_i

Sample Info

AD, 92:8, 1.0 mlsmin. 281206

Barcode

Operator |isse

Method | DEF_LC.M

Analysiz Time | 22173 min

LI

=

Time

Area

Height Width

Symmetiy
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Set to Selection mode

s 1| SIarlI £ CAG Bootp Server

I &3Instiument 1 [online):... | B Microsoft word

- Phosphin.. | Q Find: Files named j«7_21

| Q Find: Files named ii31102

B 1zerM



HaB-
7 pph,

Br

¢ Instrument 1 [online): Data Anal;

OH

File Graphics |ntegration Calibration Heport Spectra Batch “iew Abort Help

| D ata Analysic

‘ 311020 |£, | DEF_LCM gl

Tolinfes,

EmENcE e

By

Shart

E=E

| 2104071 B, 5ig-250.16 Ret=380, 7|

Slial ] d %

DAD1 B, Sig=260,168 Ref=360,100 (HENRIKMIZ 1102 D)

75

a0

25

Brail

-50

75

-125

[=]=2]=]=

E]
2

<]

File Inf

LCFile

311020

File Path

CAHPCHEMMTADATAVHENRIKY

LI
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Sample
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Sample Info

AD, 92:8, 1.0 mlsmin. 040106

Barcode
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Analysiz Time
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ii31004_p

Pulse Sequence: sZpul

Solvent: CDCI13

Temp. 25.0 C / 298.1 K
File: 1i31004_P31
Mercury-40066 “nmr4"

Pulse 27.6 degrees

Acg. time 0.800 sec

Width 20000.0 Hz

16 repetitions
OBSERVE P31, 161.8967379 MHz
DECOUPLE H1, 399.9376154 MHz
Power 42 dB

continuously on

WALTZ-16 modulated -
DATA PROCESSING

Line broadening 1.0 Hz

FT size 32768
Total time 0 min, 15 sec
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ii3l002z_P3l

Pulse Sequence: sZpul .
Solvent: CDC13 - 9

Temp. 25.0 C / 298.1 K
File: ii3lonz_P3l
Mercury-400688 “nmra" VEEpa,m .

Pulse 27.6 degrees

Acg. time 0.800 sec

Width 20000.0 Hz

128 repetitions
OBSERVE P31, 161.8967379 MHz
DECOUPLE H1l, 399.9376154 MHz
Power 42 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 32768 i
Total time 4 hr, 48 min, 3 sec
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¥ Instrument 1 [online): Data Analysis

[ Oserwbws  [¥]| Aoie0 [3)| oeicw [§]

MO MEME|cer

LC-File | RD-106.D
File Path | CAHPCHEMAIADATANRAMONY
Date [14-Dec-06, 041358
Sample |RD-106
Sample Info

AD, 30:10, 1 ral/mir. 131 206

Barcode
Operator | Ramon

ethod | DEF_LC.M

Analysiz Time | 32.447 min
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% Instiument 1 [online): Data Analpsis
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LCFile [1310011LD =
File Path | CAHPCHEMYIADATAMSSEY o
Date | 27-Dec-06, 09:51:37
Sample |i31001 i
Sample Info

AD, 90:10, 1.0 ml/min.211208

Barcode

Operator |isse

Method |DEF_LC.M
Analysiz Time | 24.86 min
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- 3 y 129.291

--129.192
—.129.002
\ 128.926
—128.835
~.128.608
.128.509
-~ 128.471
—.-127.902

_.77.579
-3 = .77.260
r _76.941

~-59.947
- o --59.825
—38.704

= e 38,377
: ..32.968
" i 3z.922

z\-ldd‘..gE‘.H

HO.



INDEX

FREQUENCY PPM HEIGHT
4023.730 24.854 45.4

HsB.
¥ ~Pph,

OH
Cl

~-24.854




H3B

Cl

“PPh,

OH

nstrument 1 [online]): Data Analysis

File Graphice |ntegration Calibration Report

Spectia Batch “iew Abot Help

| Data Analvsis w

‘ =3 =R

[E3N

DEF_LCM

3]

Shart

I

Tellufee

A

S MM

]

=D

[2104D1 B 5ig=250.16 Ret-380. 7] E ‘ S I I&I\J

AIHIR]

DAD1 B, Sig=250,18 Ref=260,100 (ISSEVIZ1ZIV.0)

3
=
=]

@
=1
=)

& @
=1
=1 S

T T T I T

12.202

17.021

File Informati

LC-File:

3121V D

File Path

CAHPCHEMMTADATAMSSEY

Date

23-Dec-06, 031416

Sample

ii312_rac_iv

Sample Info

ODH, 937, 1.0 rl/min. 281206

Barcode

Operator

isse

Method

DEF_LCM

Analysiz Time

21.033 min

LIr

=]

Time Area Height Width Symmetiy

13302 [ 17891 [ 404 | 06339 | OER2

17981 | 1e7raE | @0Ad | oang | oe3

[=[2[2]==

B
EX

]|

Start=(11.3026.1

86.27); End=(20.9958,-117.92)

R SlaltI £ CAG Bootp Server

I @;Insuument 1 {online);... [ Microsoft \word - Phosphin.. | Q Find: Files named j7_21

| Q Find: Files named ii31102

o 11:42 P



HaB-
¥7>pPh,

OH

File  Graphice |ntegration Calibration Repot Spectia Batch MWiew Aboit Help

| Data Analvsis u ‘ 131204.00 g, | DEF_LC M EI Short

[ERE Y =D

| 110401 . 5ig=254.100 Riet=36C = |

DAD1 A, Sig=264,100 Ref=360,100 (1S SEWIZ1204.0)

3
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h
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[=[2[2]==

b
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e

B

EX

EE

@
a
12621
%?.485
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&
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File Ink ki
LC-File | 131204.0
File Path | CAHPCHEMAISDATAMSSEY
Date | 03Jan07, 07:28:53
Sample |i31204
Sample Info

Time Area Height Width Symmetiy
13621 [ 180 ] 347 | oeE3s | 1088 |
| 18485 | 474 | 14 | osneg | oex: |

LIr

ODH, 937, 1.0 rl/min. 030106

Barcode
Operator | isse

ethod | DEF_LC.M

Analysiz Time | 22.213 min j

Stan=(11.8645,342.007). End=(20.4816,64.83)

gl Start| ©2.046 Bootp Server |[Z3instument 1 online):._. | B Micrasot Wiard - Phosphin..| 5] Find: Fies named iv7_21 || 5] Find: Files named ii31102 ) 1141 PM
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INDEX FREQUENCY PPM HEIGHT
1 5589.916 34.528 21.0

Osppn,
CHO

Cl

34.528

\
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"RHO7005 HSQC" 20 1 C:\Bruker\TOPSPIN ramon

Jbenzcate alcohol

[rel]

General
. DATE = 2007/01/14
TIME = 17:50
INSTRUM = spect
PULPROG = zgpg30

- F1 (13C)
_ HsB- oo, -

_ /\/\_/\/ ST = 32768
i | 0] OH SF = 100.613

SW p = 24038.462
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H3B<
PPh,
¢ Instrument 1 [online): Data Analysis HEE
File Graphics |ntegration Calibration Heport Spectra Batch “iew Abort Help
| D ata Analysic |£| ‘ RD-131.0 |£, | DEF_LC.M gl Shart

[ e (1] i [1E] BRI
N R S EREY

[1104D1 &. 5ig=254.100 Ret=360 7 |

DADT A, Sig=264, 100 Ref=360,100 (RAMOMRD-131.D) T
maAl F
250 i
1 E
200 e
1 wiif
150 ]
100
] A [
0 2 & - ré’rﬁ [
4 B s b= é‘_}’b
o -
| Ij ) Ij Ij ) E!
o 10 20 20 40 &0
[=1
File Inf # Time Area Height Width Symmetry
LC-File [RO-131.D [1 ] e [ 3237 | 225 [ 23 [ 079 |
File Path | C:\HPCHEM\TADATARAMONY [ 2] 46611 | 3903 | 148 [ 3esmm [ o4 |

Date | 11-Jan-96, 07:22:23
Sample [RIO-AD-13
Sample Info| A0, 95:5, 1 ml/min. 11-01-2007,
Barcode
Operator | Ramon
ethod | DEF_LC.M
Analysiz Time | B0.567 min
Sampling Rate | 0.0067 min [0.402 zec), 9086 datapoints

Cumrent View

iﬂSIarll L9 CAG Bootp Server I &aInstiument 1 [online):... | BV Microsoft word - Phosphin.. | Calculator WO 824 AM




H3B oo,

2

& Instrument 1 [online): Data Analysis MEE
File Graphice Inteqration Calibration Repot Spectra Batch “iew Abort Help

| Data Snalysis w \ AD-1338.0 g” DEF_LCM El Short

S| (1] ik ] BEEREE

Tl ==t =

| 11D4D1 4. 5ig=254.100 Ret=36C = | .

DAD1T A, Sig=254,100 Ref=360,100 (RAMOMRD-1238.0)

an

B0

[=]=[2]=] =

2220
7
%
E
EN

20

%q?_
40
N

<20

-0

T T
A=
%

-80

File Infi # Time Area Height Width Symmetip
LC-File [RD-1336.0 [1] =2z [ 125 ] 107 [ 19908 [ oefz |
File: Path | C:\HPCHEMATADAT ANPAMONY, [ 2] 84 | 57 | 31 [ 17m7 [ ag9m |
Date | 12-Jar-96, D0:47:11
Sample | RI0-AD-133b
Sample Info| ODH. 95:5. 1 ml/min. 12-01-2007,
Barcode
Operator | Bamon
Method [DEF_LCM
Analysiz Time | 59.08 min
Sampling Rate | 0.0067 min [0.402 sec), 8863 datapoints

Load Signal(s]) and Spectia of a D ata File

iﬂSlaltI B CAG Bootp Server I ZaInstument 1 [online):... | BV Microsoft Word - Phosphin.. | Q Find: Files named j7_21 .08 AM
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PPh,BH3
OH

¥ Instrument 1 [online): Data Analysis

| oo (&) 000 [s) [ oericw [8]

[ MEmE|Ce

e DR R MR

LC-File |RD-110.D 1 41.574 43338 2.0054 0.643
File Path | CAHPCHEMAIADATANRAMONY J 70226 43467 3.5053 0.548
Date [16-Dec-06, 00:56:47
Sample [RD-110
Sample Info

AD, 955, 1 mlémin 151206

Barcode
Operator | isse

ethod | DEF_LC.M

Analysiz Time | 81.913 min




PPh,BH,4

OH

# Instrument 1 [online): Data Analysis

| Deade (8] a0 (&) [ oeicw (¥

BORENENES=

LC-File | 131401.0
File Path | CAHPCHEMMIADATAMSSEN
Date | 05-Jan-07, 05:53:34
Sample | 31401
Sample Into

AD. 955, 1.0 ml/min. 050706

Barcode

Operator |isze

Method | DEF_LC.M
Analysiz Time | 76.207 min
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Jv7_21_4H

Pulse Sequence: s2pul

Solvent: CDCl3
Temp. 40.0 C / 313.1 K
Mercury-400BE “nmr4"

Relax. delay 1.000 mec

Pulse 41.6 degress -
Acq. time 2.733 sec

Width 5995.2 Hz

972 repetitions

OBSERVE H1l, 399.9356487 MHz
DATA PROCESSING

FT size 65536

Total time 1 hr, 13 min, 26 sec

7.261

7.258

7.445

7.464
7.298

.257

/2
\

7,244

H”””””ﬁ\\}iﬁu\\r;l\\\?fﬂﬁnﬂwwnuInu
Ph” O

4.403
—4.396

[ s \\

\{:;




jv07_21 4

Pulse Sequence: s2pul
Solvent: CDC13

Temp. 40.0 € / 313.1 K CHO
Mercury-400BB *nmr4* O\/\/\/\ﬂus

P S0
Relax. delay 1.000 sec
Pulse 48.9 degrees
Acqg. time 1.1599 sec
Width 25000.0 Hz
1792 repetitions
OBSERVE C13, 100.5638771 MHz
DECOUPLE H1, 399.5376154 MH:z
Power 42 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING

'—127.719

w

w2
Line broadening 1.0 Hz At M.. M @ m g 3
FT size 65536 Mﬂ”“ﬂl = ......nnw
Total time 68 hr, 30 min, 45 sec H s &7 ¥ $ q_; s
8 o § ~1

~—132.066

-131.590

138.651
' —131.200

—131.300

72,995
69,839

199,559
199.460
27.921

'\\— 27.808
L25.55{

\"

42.443
—31.206

_T__:‘:}LSU.QSS

A " o _Ei ; NiRRENS 1__ E ) P i

. "

L L L L L L L LB L0 L L
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jvo7_21_3P

Pulse Sequence: s2pul e -
Solvent: CDC13 'y ]
Temp. 25.0 C / 298.1 K .

File: jvo7_21_3p = :*

!nﬂn—.:‘l;._mml “nmra" arr 3" ma

Pulse 27.6 degrees

Acg. time 0.800 sec

width 50000.0 Hz

38 repetitions

OBSERVE P31, 161.83969256 MHz
DECOUPLE H1, 399.9376154 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 5.0 Hz

FT size 131072

Total time 56 min, 25 sec

—36.645

=0.000

T =0
Ph ﬁU\\frf\\\lf;ﬂ\\;!!t\
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0

Ph

-40 -60 -80 -100  -120 ppm



Jv07_17_4

CHOH
0\/\/@ 20

ﬂj\ ~BH3
Pulse Sequence: sipul

Solvent: CDCl3

Temp. 25.0 € / 298.1 K
File: jv07_17 4
Mercury-400BE “"nmr4®*

Relax. delay 1.000 sec
Pulse 41.6 degrees

Acg. time 2.733 sec

Width 5995.2 Hz

68 repetitions

OBSERVE Hl, 359.9356487 MHz
DATA PROCESSING

FT size 65536
Total time 1 hr, 13 min, 26 sec

LI B [ S N B L B B L B B N O B B L L L B L B B B [ B B B N B B UL LN L B N B L N B B B L

12 11 10 9 8 7 6 5 4 3 2 1 -0 -1, ppm



Jv07_17_4

Pulse Seguence: s2pul

Solvent: CDC13

Temp. 25.0 C / 298.1 K
File: jv07_17_4C
Mercury-400BE “"nmr4*

Relax. delay 1.000 mec

Pulse 48.9 degrees

Acqg. time 1.199 sec

Width 25000.0 Hz

352 repetitions

OBSERVE C13, 100.5638855 MH=z
DECOUPLE H1, 399.9376154 MHz
Power 42 dB

continucusly on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 68 hr, 30 min, 45 sec
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PHOSPHORUS OBSERVE
STANDARD PARAMETERS 1 uf . "
hIG?rIb_mNNQMDZ ... .

Pulse Sequence: sZpul

Solvent: CDTI3

Temp. 25.0 € / 29&6.1 Kk -
File: jvo7_20_3P

Mercury-40088 “nmrd4"

Pulse 27.6 degrees

Acg. time 0.B00 sec

Width 50000.0 Hz

1024 repetitions

OBSERVE P31, 161.8969264 MHz
DECOUPLE ML, 399.9376154 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 5.0 Hz

FT size 131072

Total time 56 min, 25 sec Uj}OéOI
Ph

-
\mu.r

Ph” “BHj

=0.000

N
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Ph O/\/\(\/
Ph
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Ph™" “BH3

& Instrument 1 [online): Data Anal; MEE
File Graphice Inteqration Calibration Repot Spectra Batch “iew Abort Help
| Data Snalysis \ W7 200 g, | DEF_LCM El Short
[3104D1 €. 5ig=210.8 Ret=360.11 7|
DADT G, Sig=210 2 Ref~360,100 (JANULT_20.0) T
mau-| T
] T
g =
wf;
s
B b
g7
B
20 o

%Z:jg
oY
FErEEERE)|

20 Ij i) I Ij Ij
65 G0 G5 70 75
] I
File Inf ki # Time Area Height Width Symmetry
LCFile [J¥7_20.D [1] eo3ee [  39%4 255 [ zeis [ o714 |
File Path | C:XHPCHEMATADATAWANY [ 2] e38 | 1me | 1.3 [

Date |16-Jan-36, 05:50:45
Sample |07 20 14f
Sample Info | ODH 97:3, 1.0 ml/min. 16-01-2007,
Baicode
Operator | jan
tethod | DEF_LC.M
Analysiz Time | 86.16 min
Sampling Rate | 0.00G7 min [0.402 sec). 12925 datapaints

Start=(562.2762.81.4433]; End=[7?.8492,-2l].57?]

iﬂSlaltI B CAG Bootp Server I ZaInstument 1 [online):... | BV Microsoft Word - Phosphin.. | Q Find: Files named j7_21 @ B:57 &M




Ph O/\/\(\/
_Ph

Ph™" “BH3

& Instrument 1 [online): Data Analysis
File Graphice Inteqration Calibration Repot Spectra Batch “iew Abort Help

[ [5]x]

| Data Analysis w ‘

T ATED g” DEF_LCM El

S

Y | e [ R A

Short

EEE

[ 410201 0. 5ig=240.16 Ret-360, =]

SV RS B R

DAD1 D, Sig=2490 16 Ref=280,100 (JANINT_17E.D)

400

20

G0

%

0,710

A

6,130
%,

£

20

-20

[=]=[2]=] =

E
EN

EHE

[CIFE[PIElE

File Infi

LC-File

Time Area

Width

Symmetip

File Path

24932

0.638

C:AHPCHEMATSDATANMANY [

Date

#
JW7_17E.D [1] a1 | ex7s
2 | 66133 |  E2151

29571

0.504

15+Jan-96, 06:07:23

Sample

w07_17_4-1ac

Sample Info

ODH, 97:3. 1.0 ml/min. 15-01-2007,

Barcode

Operator

jan

Method

DEF_LC.M

Analysiz Time

113.847 i

Sampling Rate

0.0067 min [0.402 gec), 17078 datapoints

Current D ata File

R Slaltl B CAG Bootp Server

I @Insllumenl] fonhine): . T Microsoft ‘Word - Phosphin.. | I8 Caleulator
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1131205_flash

Pulse Sequence: s2pul

Solvent: COCI3

Temp. 25.0 C / 298.1 K
File: i131209_flash_EtDAc
Mercury-40088 “nara™

Relax. delay 1L.000 sec
Pulse 41.6 degrees

Acg. time 2.733 sec

Width 5995.2 Hz

16 repetitions

OBSERVE H1, 399.9356500 MHz
DATA PROCESSING

Line broadening 0.1 Hz

FT size 65536

Total time 1 min, 2 sec

Cl

HsB.

PPhyq

OH




1131209_flash_13cC

Pulse Sequence: s$2pul

Solvent: COCI3

Temp. 25.0 C / 298.1 K
File: 1131209_fTlash_l3C
Mercury-40088 “nmra*

Relax. delay 1.000 sec
Pulse 48.9 degrees

Acg. time 1.199 sec

Width 25000.0 Hz

672 repetitions

OBSERVE C13, 100.5638785 MHz
DECOUPLE H1, 399.9376154 MWHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 13 hr, 42 min, 9 sec
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