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General Remarks

All reactions were carried out under argon atmosphere and monitored by thin-layer chromatography using Merck 60
F254 precoated silica gel plates (0.25 mm thickness). FT-IR spectra were recorded on a JASCO FT/IR-410
spectrometer. "H and *C NMR spectra were recorded on a Bruker AM400 (400 MHz for '"H NMR, 100 MHz for '*C
NMR) instrument. Data for '"H NMR are reported as chemical shift (8§ ppm), multiplicity (s = singlet, d = doublet, t =
triplet, q = quartet, m = multiplet), coupling constant (Hz), integration, and assignment. Data for ?C NMR are reported
as chemical shift. High-resolution mass spectral analyses (HRMS) were carried out using Bruker ESI-TOF MS. All
liquid aldehydes and solvents were distilled before use. Preparative thin layer chromatography was performed using
Wakogel B-5F purchased from Wako Pure Chemical Industries, Tokyo, Japan. Flash chromatography was performed
using silica gel 60N of Kanto Chemical Co. Int., Tokyo, Japan. HPLC analysis was performed on a HITACHI Elite
LaChrom Series HPLC, UV detection monitered at appropriate wavelength respectively, using CHIRALCEL OB-H

(0.46 cm x 25 cm), CHIRALPAK IA (0.46 cm x 25 cm) and CHIRALPAK IB (0.46 cm x 25 cm).

Typical procedure of synthesis for tetrasubstituted piperidine

5 mol% Ph N’NS
|
(0] OH
Ph Ph) " N
0 N otwms |Me H K,CO4 e NS Et;SiH
Pha i~ n + HL — | — |\ ), T
NO; H  toluene,rt  |Ph" 1,4-dioxane, rt| Ph" ‘Ph CHZC|2°
Me ;evaporation NO, ;:evaporation NO, -78 10 -40 °C

To a mixture of nitroalkene (0.2 mmol) and aldehyde (0.24 mmol) in toluene (160 uL) was added toluene solution of
diphenylprolinol trimethylsilyl ether (0.25 M, 40.0 uL). After the reaction mixture was stirred at 23 °C until complete
consumption of nitroalkene, Ns-imine (0.24 mmol), K,CO; (27.6 mg, 0.2 mmol) and 1 4-dioxane (200 uL) were added
to the reaction mixture. After the reaction mixture was stirred for 7 hours, domino aza-Henry reaction/acetalization

reaction was quenched by silica gel pad with 10% MeOH/CHCl;, and concentrated in vacuo. To the mixture of residue
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and triethylsilane (159.3 uL, 1.0 mmol) in CH,Cl, (2.0 mL) was added trifluoroacetic acid (76.5 mL, 1.0 mmol) at
-78 °C. The reaction mixture was stirred for 7 hours while increasing temperature until -20 °C. The reaction was
quenched by addition of aqg NaHCO; and extracted with CHCl; (3 x 10 mL). Combined organic layer was concentrated
in vacuo. Purification by preparative thin layer chromatography (EtOAc : hexane = 1:2) gave corresponding piperidine
derivative in 74% yield as a single diastereomer. Enantiomeric excess of piperidine derivative was determined by

HPLC equipped with CHIRALPAK AD-H.

(3R.4S.5S. 6R)-3-methy-5-nitro-1-(p-nitrobenzenesulfonyl)-4.6-diphenyllpiperidine (cmpound 3)

'H NMR (CDCl,, 400 MHz): 8 0.88 (3H, d, J = 6.4 Hz), 2.27-2.43 (1H, m), 3.00 (1H, t, J = 10.8

Me -Ns
N
Hz),3.09 (1H,t,J = 12.8 Hz),4.38 (1H,dd, J =40, 132 Hz),4,86 (1H,d,J = 10.0 Hz), 5.40 (1H,
PR “Ph
t,J =104 Hz),7.04 (2H,t,J = 7.2 Hz),7.10-7.24 (SH, m), 7.25-7.38 (3H, m), 7.44 (2H,d,J = 8.8 NO,
Hz), 8.05 (2H, d, J = 8.8 Hz); *C NMR (CDCl,, 100 MHz): § 16.7, 35.8, 54.0, 54.7, 65.0, 92.3, 3

123.5,127.7,128.2,128.3,129.1, 1294, 1299, 132.2, 136.7, 145.6, 1494, IR (neat): v 1555, 1530, 1349, 1157, 1090,
854,797, 744, 700, 606 cm™; HRMS (ESI): [M+Na] calcd for [C,,H,;N;04SNa]: 504.1200, found: 504.1216; [a],>"™
-48.0 (¢ 1.0, CHCl,); Enantiomeric excess was determined by HPLC with a CHIRALPAK AD-H column (‘PrOH :

hexane =1 : 4), 1.0 mL/min, minor enantiomer rt = 7.7 min, major enantiomer rt = 13.1 min; White solid (mp: 207 °C).

1H (dd, J = 10.0, 10.8 Hz) 1H (dd, J = 10.8, 13.2 Hz)
H H

ON

i Selected nOe H coupling constatnt
1H (t, J=10.0 Hz)

Figure 1. Determination of relative configuration
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Typical procedure for one-pot synthesis of 2-allyl piperidine

5 mol% Bh N,Ns
Ph 0 Ar2 l OH _~_-SiMeg
N omms | R r R Ns - o
1 H H KoCOj N icl,
AT ' - . —_— . ., —_— .
NO, H toluene A 1,4-dioxane, rt At A2 CH2C|2° At
" " NO, ;evaporation NO, -78 to -40 °C

To a mixture of nitroalkene (0.2 mmol) and aldehyde (0.24 mmol) in toluene (160 uL) was added toluene solution of
diphenylprolinol trimethylsilyl ether (0.25 M, 40.0 uL). After the reaction mixture was stirred at 23 °C until complete
consumption of nitroalkene, Ns-imine (0.24 mmol), K,CO; (5.5 mg, 0.04 mmol) and 1 4-dioxane (200 uL) were added
to the reaction mixture. After the reaction mixture was stirred for 12 hours, solvents were removed under reduced
pressure. To the mixture of residue and allyltrimethylsilane (127.0 uL, 0.8 mmol) in CH,Cl, (2 mL) was added TiCl,
(43.8 uL, 0.4 mmol) at -78 °C. The reaction mixture was stirred for 7 hours while increasing temperature until -40 °C.
The reaction was quenched by addition of aq NaHCO; and extracted with CHCI; (3 x 10 mL). Combined organic layer
was concentrated in vacuo. Purification by column chromatography (EtOAc : hexane = 1:9) gave corresponding
piperidine derivative in 79% yield as a single diastereomer. Enantiomeric excess of piperidine derivative was

determined by HPLC equipped with CHIRALPAK AD-H.

(2R.3R,4S,5S, 6R)-2-allyl-3-methyl-5-nitro-1-(p-nitrobenzenesulfonyl)-4.6-diphenylpiperidine (compound 4)

'"H NMR (CDCl;, 400 MHz): 8 0.83 (3H, d, J = 6.8 Hz), 2.58-2.78 (2H, m), 2.93 (1H, dt,J =92,
Me

14.8 Hz), 3.32 (1H,t,J =11.6 Hz),4.83 (1H,dt,J = 124,44 Hz),505 (1H,d,J =112 Hz), 5.38
(1H, d, J = 100 Hz), 546 (1H, d, J = 172 Hz), 593 (1H, t, J = 112 Hz), 592-606 (1H, m), Ph" Y “Ph
6.50-7.80 (12H, m), 7.91 (2H, d, J = 8.8 Hz); *C NMR (CDCl;, 100 MHz): § 16.3,29.6,39.7,51.0, 4NO2

57.5,59.7,89.0, 118.8, 123.0, 1280, 128.1, 1284, 129.3, 130.2, 134.5, 1370, 147.0, 148.9; IR (neat): v 1553, 1529,
1349, 1312, 1160, 794, 742, 698, 609 552 cm™; HRMS (ESI): [M+Na] caled for [C,;H,;N;O¢NaS]: 544.1513, found:
544.1492; [a],>*¢ -187.7 (¢ 1.82, CHCL,); Enantiomeric excess was determined by HPLC with a CHIRALPAK AD-H

column (‘PrOH : hexane = 1 : 80), 1.0 mL/min, minor enantiomer rt = 27.9 min, major enantiomer rt = 31.8 min; White

solid (mp: 241 °C).

1H (t, J=11.6 Hz)
H
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Figure 2. Determination of relative configuration
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(2R, 3R.4S,5S, 6R)-2-allyl-6-(p-methoxyphenyl)-3-methyl-5-nitro-1-(p-nitrobenzenesulfonyl)-4-phenyl piperidine

(Table 2, entry 2)
'"H NMR (CDCl;, 400 MHz): § 0.82 (3H, d,J = 6.8 Hz), 2.56-2.75 (2H, m), 2.92 (1H,

br-q,J =12 Hz),332 (1H, t,J = 11.6 Hz),3.63 (3H, 5),4.82 (1H,dt, /= 120,44 Hz), pp" .

498 (1H,d,J=11.2Hz),5.36 (1H,d,J = 9.6 Hz), 544 (1H,d,J = 17.2 Hz), 5.87 (1H, NO, ©\0Me
t,J = 10.8 Hz), 5.92-6.07 (1H, m), 6.20-7.70 (11H, m), 7.93 (2H, d, 8.8 Hz); *C NMR (CDCl,, 100 MHz): § 16.2,29 5,
39.6,509,552,570,59.4,89.2,113.2,118.6,121.8,122.8,128.1, 128 .3,134,7, 1370, 1469, 148.9, 160.3; IR (neat):
v 1553, 1529, 1348, 1259, 1160, 1030, 834, 742, 608, 547 cm™'; HRMS (ESI): [M+Na] calcd for [C,gH,N;O;NaS]:
574.1618, found: 574.1590; [a],**C -200.9 (c 1.0, CHCL,); Enantiomeric excess was determined by HPLC with a
CHIRALPAK AD-H column (‘PrOH : hexane = 1 : 20), 1.0 mL/min, minor enantiomer rt = 18.6 min, major enantiomer

rt = 12.0 min; Yellow solid (mp: 185 °C).

(2R, 3R, 4S. 55, 6R)-2-allyl-6-(p-bromophenyl)-3-methyl-5-nitro-1-(p-nitrobenzenesulfonyl)-4-phenyl piperidine

(Table 2, entry 3)
'"H NMR (CDCl;, 400 MHz): § 0.82 (3H,d, J = 6.8 Hz), 2.57-2.67 (1H, m), 2.67-2.77 (1H,

Me

m),2.90 (1H,ddd,/J=96,120,14.0 Hz), 3.31 (1H,t,J = 11.2 Hz), 482 (1H, dt, /= 120, pp" “

48 Hz),498 (1H, d,J = 112 Hz), 536 (1H,d, J = 104 Hz), 544 (1H, d, J = 17.2 Hz), NO, ©\Br
5.87 (1H, t, J = 11.2 Hz), 591-6.04 (1H, m), 6.50-7.72 (12H, m), 8.01 (2H, d, J = 8.8 Hz); "C NMR (CDCl,, 100
MHz): 6§ 163, 29.6, 39.6, 509, 570, 59.6, 88.8, 118.8, 123.2, 1242, 128.1, 128.5, 129.2, 131.1, 134.6, 136.7, 146.7,
149.1; IR (neat): v 1553, 1530, 1490, 1349, 1161, 1088, 1012, 829, 742, 610, 418 cm™; HRMS (ESI): [M+Na] calcd for
[C,;H,(N;O(NaSBr]: 624.0601, found: 624.0617; [a],>*“ -202.9 (c 1.0, CHCl;); Enantiomeric excess was determined
by HPLC with a CHIRALPAK AD-H column (‘PrOH : hexane = 1 : 20), 1.0 mL/min, minor enantiomer rt = 11.7 min,

major enantiomer rt = 10.0 min; White solid (mp: 203 °C).

(2R, 3R, 4S, 55, 6R)-2-allyl-4-(p-methoxyphenyl)-3-methyl-5-nitro-1-(p-nitrobenzenesulfonyl)-6-phenyl piperidine
(Table 2, entry 4)

'H NMR (CDCl;, 400 MHz): 8 0.82 (3H, d, J = 6.8 Hz), 2.53-2.65 (1H, m), 2.70 (1H,
br-d, J = 14.8), 291 (1H, br-q, J = 11.6 Hz), 3.27 (1H, t, J = 11.2 Hz), 3.80 (3H, s), o
482 (1H,dt,J =120, 6.0 Hz),5.03 (1H,d, J = 11.2 Hz), 536 (1H,d, J = 10.0 Hz), MeO/©

Me .Ns

NO,

544 (1H,d,J=16.8 Hz), 587 (1H, t, J = 11.2 Hz), 5.92-6.05 (1H, m), 6.30-7.70 (11H, m), 7.90 (2H, d, J = 8.8 Hz);
*C NMR (CDCl;, 100 MHz): § 16.3,29.5,39.8, 502, 55.2,57.6,59.7,89.2, 118.7, 123.0, 127.9, 128.0, 128 9, 129.3,
130.2, 134.6, 147.0, 148.9, 159.4; IR (neat): v 1552, 1530, 1348, 1253, 1160, 1031, 794, 742, 618, 414 cm™'; HRMS
(EST): [M+Na] calcd for [C,gH,N;0,NaS]: 574.1618 found 574.1646; [0],>* -165.9 (¢ 1.0, CHCL,); Enantiomeric
excess was determined by HPLC with a CHIRALPAK AD-H column (‘PrOH : hexane = 1 : 20), 1.0 mL/min, minor

enantiomer rt = 11.4 min, major enantiomer rt = 14.8 min; White solid (mp: 210 °C).
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(2R, 3R, 4S. 55, 6R)-2-allyl-4-(p-bromophenyl)-3-methyl-5-nitro-1-(p-nitrobenzenesulfonyl)-6-phenyl piperidine

(Table 2. entry 5 & 6)

'H NMR (CDCl,, 400 MHz): 8 0.75 (3H, d, J = 6.4 Hz), 2.46-2.58 (1H, m), 2.63 (1H,

br-d, J = 14.8 Hz),2.82 (1H, br-q, J = 12 Hz), 3.23 (1H,t,J = 11.2 Hz), 4.74 (1H, dt, J = /@
Br

NO,

12.0,5.6 Hz),4.95 (1H,d, J=10.8 Hz), 530 (1H,d, J=10.0 Hz), 538 (1H,d, /=172
Hz), 5.80 (1H, t,J = 10.8 Hz), 5.84-5.98 (1H, m), 6.3-7.70 (11H, m), 7.83 (2H, d, J = 8.4 Hz); °C NMR (CDCl,, 100
MHz): § 16.3,29.5,39.6,50.5,57.4,59.6,88.7,118.9, 122.4,123.0, 1280, 129.4,130.0, 134.3, 136 0, 146.8, 149.0; IR
(neat): v 1556, 1529, 1348, 1160, 793, 742, 612, 406 cm™; HRMS (ESI): [M+Na] calcd for [C,,H,,N;O,NaSBr]:
6240601, found 624.0584: [a],>°C -173.9 (c 1.0, CHCL); Enantiomeric excess was determined by HPLC with a
CHIRALPAK AD-H column (‘PrOH : hexane = 1 : 20), 1.0 mL/min, minor enantiomer rt = 10.1 min, major enantiomer

rt = 13.1 min; White solid (mp: 256 °C).

(2R. 3R. 4S. 5S, 6R)-2-allyl-4-(2-furyl)-3-methyl-5-nitro-1-(p-nitrobenzenesulfonyl)-6-phenyl piperidine (Table 2,

entry 7)
'H NMR (CDCl;, 400 MHz): § 0.91 (3H, d, J = 6.8 Hz),2.63-2.90 (3H, m), 3.48 (1H, t,J = 11.2

Me

Hz),4.81 (1H,dt,J = 12.0,4.8 Hz), 498 (1H,d,J = 112 Hz), 535 (1H,d, J = 104 Hz),543 O~
(1H,d,J =172 Hz), 595 (1H, t,J = 10.8 Hz), 5.94-6.03 (1H, m), 6.22 (1H, d, J = 3.2 Hz), @ NO,

6.30-6.35 (1H, m), 6.60-7.40 (7H, m), 7.46 (1H, s), 7.90 (2H, d, J = 8.8 Hz); °C NMR (CDCl,, 100 MHz): § 16.2,29.5,
38.1,44.6,574,594,869,109.3,110.3,118.8, 123.0, 127.96, 128.02, 129.4,130.1, 134.4, 143.1, 147.0, 148 9, 149.6;
IR (neat): v 1555,1530, 1348, 1312, 1160, 1088, 1030, 794, 742,612 cm™; HRMS (ESI): [M+Na] calcd for
[C,sH,sN;0,NaS]: 534.1305, found 534.1288: [a],> -159.9 (c 1.0, CHCL,); Enantiomeric excess was determined by
HPLC with a CHIRALPAK AD-H column (‘PrOH : hexane = 1 : 20), 1.0 mL/min, minor enantiomer rt = 11.3 min,

major enantiomer rt = 12.5 min; White solid (mp: 235 °C).

(2R.3R.4S.5S. 6R)-2-allyl-3-ethyl-5-nitro-1-(p-nitrobenzenesulfonyl)-4.6-diphenylpiperidine (Table 2, entry 8)

'H NMR (CDCl;, 400 MHz): 6 0.93 (3H, t, J = 7.6 Hz), 1.04-1.16 (1H, m), 1.16-1.29 (1H, m),
242 (1H, tt,J =4.4,10.8 Hz),2.65 (1H, br-d, J = 14.8 Hz), 293 (1H, dt, J = 9.6, 144 Hz), 3.36
(1H,t,J =112 Hz),4.99 (1H, dt, J = 12.0, 4.8 Hz), 505 (1H,d, J = 112 Hz), 537 (1H,d, J =
10.0 Hz), 546 (1H,d, J=17.2 Hz), 593 (1H, t,J = 10.8 Hz), 5.95-6.07 (1H, m), 6.30-7.80 (12H,

m),7.91 (2H, d, J = 8.8 Hz); >*C NMR (CDCl,, 100 MHz): § 10.8,23.0,29.1,46.0,504,56.8,57.4,89.3,118.7, 1230,
1279, 128.0, 128.3, 129.3, 130.2, 1345, 1372, 1470, 148 .9; IR (neat):
v 1553, 1530, 1348, 1161, 1088, 994, 792, 741, 700, 609 cm™; HRMS (ESI): [M+Na] calcd for [C,gH,N;O4NaS]:

558.1669, found 558.1684: [a],>°C -171.2 (¢ 1.0, CHCL,); Enantiomeric excess was determined by HPLC with a
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CHIRALPAK AD-H column (‘PrOH : hexane = 1 : 10), 1.0 mL/min, minor enantiomer rt = 8.8 min, major enantiomer

rt = 10.4 min; White solid (mp: 237 °C).

(2R, 3R, 45, 58, 6R)-2-allyl-3-n-propyl-5-nitro-1-(p-nitrobenzenesulfonyl)-4.6-diphenylpiperidine (Table 2, entry

9)
'H NMR (CDCl,, 400 MHz): & 0.86 (3H, t, J = 7.6 Hz), 1.03-1.16 (2H, m), 1.21-1.33 (1H, m),

1.38-1.50 (1H,m),2.53 (1H,dq,J=17.2,5.2 Hz), 2.66 (1H, br-d, J = 14.8 Hz),2.85-3.00 (1H,m), pp"
336 (1H,t,J=11.6 Hz),4.94 (1H, dt,J=12.0,4.8 Hz),5.05 (1H,d,J=11.6 Hz), 538 (1H,d, J NO,

=100Hz),547 (1H,d,J=172Hz),592 (1H,t,J = 11.2 Hz),5.95-6.07 (1H, m), 6.50-7.70 (13H, m), 791 (2H,d, J =
8.8 Hz); "C NMR (CDCl,, 100 MHz): § 13.7, 19.2, 29.3, 31.9, 43.8, 50.4, 58.1, 574, 89.4, 118.8, 123.0, 127.95,
128.02, 128.3, 1293, 130.3, 1345, 1372, 147.0, 148.9; IR (neat):
v 1553, 1530, 1348, 1161, 1088, 794, 740, 699, 610, 551 cm™; HRMS (ESI): [M+Na] calcd for [C,oH;N;O4NaS]:
572.1826, found 572.1807; [a],**C -137.1 (¢ 1.0, CHCL); Enantiomeric excess was determined by HPLC with a
CHIRALPAK AD-H column (‘PrOH : hexane = 1 : 20), 1.0 mL/min, minor enantiomer rt = 6.5 min, major enantiomer

rt = 13.4 min; White solid (mp: 178 °C).

Large scale synthesis of 2-allyl piperidine

o, .
5 mol% oh 20 mol% 4T|CI4 |
K,CO mmo
m—Ph Zres 439 ul
N X, ,-Ns
o soNo,  H OTMS - pp SN s ~F Me Ns
\)L + /@A/ 0.1 mmol 2.4 mmol 8 mmol - “y
H g 32.5mg 697 mg 127 ml \ Ph
> > > B NO,
2.4 mmol 2 mmol toluene 1,4-dioxane CH,Cl, r
173 ul 456 mg rt,7h 792 mg, 66%, 94% ee

wthout column purification

To a mixture of p-bromonitrostyrene (456 mg, 2.0 mmol) and propanal (173 uL, 2.4 mmol) in toluene (1.2 mL) was
added diphenylprolinol trimethylsilyl ether (33 mg, 0.1 mmol). After the reaction mixture was stirred at 23 °C until
complete consumption of nitroalkene, Ns-imine (697 mg, 2.4 mmol), K,CO; (55 mg, 0.4 mmol) and 1 ,4-dioxane (2 mL)
were added to the reaction mixture. After the reaction mixture was stirred for 12 hours, solvents were removed under
reduced pressure. To the mixture of residue and allyltrimethylsilane (1.27 mL, 8.0 mmol) in CH,Cl, (20 mL) was added
TiCl, (439 uL, 4.0 mmol) at -78 °C. The reaction mixture was stirred for 7 hours while increasing temperature until
-40 °C. The reaction was quenched by addition of aqg NaHCO; and extracted with CHCl; (3 x 10 mL). Combined
organic layer was concentrated in vacuo. Purification by recrystallization (MeOH) gave corresponding piperidine

derivative in 66% yield as a single diastereomer with 94% ee.
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Typical procedure for one-pot synthesis of 2-cyano piperidine

smol% NS
E\/ ! OH
N o Me Ph) Me Ns TM.SCN Me
(0] y OTMS KoCOj N~ TiCly
Ph\/\ + —_— } . ., - .
NO, #H toluene Ph™ 1,4-dioxane, rt | Ph" ‘Ph CH20|2° Ph"
Me rt NO, ;evaporation NO, -78 t0 -40 °C

To a mixture of nitroalkene (0.2 mmol) and aldehyde (0.24 mmol) in toluene (160 uL) was added toluene solution of
diphenylprolinol trimethylsilyl ether (0.25 M, 40.0 uL). After the reaction mixture was stirred at 23 °C until complete
consumption of nitroalkene, Ns-imine (0.24 mmol), K,CO; (5.5 mg, 0.04 mmol) and 1 4-dioxane (200 uL) were added
to the reaction mixture. After the reaction mixture was stirred for 12 hours, solvents were removed under reduced
pressure. To the mixture of residue and trimethlsilyl cyanide (100.0 uL, 0.8 mmol) in CH,Cl, (200 uL) was added TiCl,
(43.8 uL, 0.4 mmol) at -78 °C. The reaction mixture was stirred for 7 hours while increasing temperature until -40 °C.
The reaction was quenched by addition of aqg NaHCO; and extracted with CHCIl; (3 x 10 mL). Combined organic layer
was concentrated in vacuo. Purification by column chromatography (EtOAc : hexane = 1:5) gave corresponding
piperidine derivative in 80% yield as a single diastereomer. Enantiomeric excess of piperidine derivative was

determined by HPLC equipped with CHIRALPAK AD-H.

(2S. 3R, 4S, 58, 6R)-2-cyano-3-n-propyl-5-nitro-1-(p-nitrobenzenesulfonyl)-4.6-diphenylpiperidine (Table 2,

entry10) CN
'H NMR (CDCl,, 400 MHz): 8 1.07 (3H, d, J = 6.8 Hz), 2.54-2.66 (1H, m), 3.39 (1H, t,J = 11.2

Hz),5.15 (1H,d,J=10.8 Hz), 542 (1H,t,J = 10.8 Hz), 5.62 (1H, d, J = 4.8 Hz), 6.95-7.06 (2H,

m), 7.12-7.25 (4H, m), 7.35 (2H, d, J = 8.8 Hz), 7.33-7.43 (3H, m), 8.05 (2H, d, J = 8.8 Hz); "°C
NMR (CDCl;, 100 MHz): 8 15.8, 38.3, 51.6, 53.6, 62.6, 90.7, 114.6, 123.7, 128.3, 128.5, 1290, 129.2, 129.5, 130.2,
131.1,134.8, 144.9, 149.8; IR (neat): v 1558, 1532, 1350, 1170, 1088, 744, 701, 615, 552 cm™'; HRMS (ESI): [M+Na]
caled for [C,sHp,N,OGNaS]: 529.1152, found: 529.1148; [a],* -82.3 (¢ 0.80, CHCl;); Enantiomeric excess was
determined by HPLC with a CHIRALPAK AD-H column (‘PrOH : hexane = 1 : 10), 1.0 mL/min, minor enantiomer rt =

25.8 min, major enantiomer rt = 43.5 min; White solid (mp: 248 °C).

(2R, 3R. 4S. 58S, 6R)-6-(p-bromophenyl)-2-cyano-3-methyl-5-nitro-1-(p-nitrobenzenesulfonyl)-4-phenyl piperidine

(Table 2, entry 11) CN

'H NMR (CDCl;, 400 MHz): 8 1.06 (3H, d, J = 6.8 Hz), 2.53-2.65 (1H, m), 3.38 (1H,t,J NINS

=112 Hz),5.11 (1H,d,J = 10.8 Hz), 537 (1H,t,J = 10.8 Hz),5.60 (1H,d,J =48 Hz), Ph"" ©\
702 (2H,d,J=84Hz),7.15 (2H,d,J =84 Hz),7.20-7.28 (2H, m), 7.30-7.44 (5H, m), NO- Br

8.14 (2H, d, J = 8.8 Hz); *C NMR (CDCl;, 100 MHz): § 15.8,38.2,51.4,53.5,62.0,904, 114.5,123.8, 125.0, 128.3,

128.5,1290, 1295, 1314, 132.5,134.6, 144.6, 150.0; IR (neat): v 1556, 1531, 1348, 1167, 1091, 1011, 828, 744, 606,
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552 cm'; HRMS (ESI): [M+Na] calcd for [C,sH,;N,04NaSBr]: 609.0240, found: 609.0215; [a],** -105.3 (c 0.2,
CHCL,); Enantiomeric excess was determined by HPLC with a CHIRALPAK AD-H column (‘PrOH : hexane = 1 : 10),

1.0 mL/min, minor enantiomer rt = 30.5 min, major enantiomer rt = 44.6 min; White solid (mp: 213 °C).

(2R, 3R, 4S, 5S. 6R)-4-(p-broophenyl)-2-cyano-3-methyl-5-nitro-1-(p-nitrobenzenesulfonyl)-4-phenyl piperidine
(Table 2, entry 12) CN

'"H NMR (CDCl;, 400 MHz):  1.06 (3H, d, J = 6.8 Hz), 2.50-2.62 (1H, m), 3.37 (1H, t, J
=11.6 Hz),5.14 (1H,d,J= 104 Hz),5.37 (1H,t,J =104 Hz),5.61 (1H,d, J =44 Hz), D‘
7.02 (2H,t,J =72 Hz),7.06-7.23 (4 H,m),7.34 2H,d,J=84Hz),753 (2H,d, /=76 Br

Hz), 8.04 (2H, d, J = 8.4 Hz); °C NMR (CDCl;, 100 MHz): § 15.8, 38.2, 51,0, 53.5, 62.5,90.4, 114.5, 123.1, 123.7,
128.3,128.5,129.1,130.2,131.0,132.7,133.9, 144.7, 149 8; IR (neat): v 1557, 1532, 1350, 1170, 1088, 1011, 795, 745,
617,552 cm™; HRMS (ESI): [M+Na] calcd for [C,sH,,N,ONaSBr]: 609.0240, found: 609.0217; [a],>>"¢ -126.7 (¢ 0.35,
CHCl,); Enantiomeric excess was determined after removing Ns group by HPLC with a CHIRALPAK AD-H column
(‘PrOH : hexane = 1 : 10), 1.0 mL/min, minor enantiomer rt = 12.7 min, major enantiomer rt = 14.9 min; White solid

(mp: 284 °C).

Typical procedure for one-pot synthesis of 2-allyloxy piperidine

5 mol% -Ns P
o o phJ OH o NF
Me _Ns Me .Ns
Q Noomus (MeC Syl kco, N TsOH N
Pho o + —_— — ) =
NO, !)LH toluene Ph" 1,4-dioxane, rt| Ph" ‘Ph | allyl alcohol  pp» ‘Ph
Me rt NO, | ;evaporation NO, L NO,

To a mixture of nitroalkene (0.2 mmol) and aldehyde (0.24 mmol) in toluene (160 uL) was added toluene solution of
diphenylprolinol trimethylsilyl ether (0.25 M, 40.0 uL). After the reaction mixture was stirred at 23 °C until complete
consumption of nitroalkene, Ns-imine (0.24 mmol), K,CO; (27.6 mg, 0.2 mmol) and 1 4-dioxane (200 uL) were added
to the reaction mixture. After the reaction mixture was stirred for 12 hours, solvents were removed under reduced
pressure. To the mixture of residue was added p-toluenesulfonic acid (79.9 mg, 0.42 mmol) and allyl alcohol (2 mL) at
room temperature. The reaction mixture was stirred for 24 hours. The reaction was quenched by addition of aq NaHCO,
and extracted with CHCI; (3 x 10 mL). Combined organic layer was concentrated in vacuo. Purification by column
chromatography (EtOAc : hexane = 1: 7) gave corresponding piperidine derivative in 67% yield as a single

diastereomer. Enantiomeric excess of piperidine derivative was determined by HPLC equipped with CHIRALPAK IA.
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(2R.3R.4S. 58S, 6R)-2-allyloxy-3-methyl-5-nitro-1-(p-nitrobenzenesulfonyl)-4.6-diphenylpiperidine (equation 5)

'H NMR (CDCls, 400 MHz): 8 0.92 (3H,d, J = 6.8 Hz),2.43-2.54 (1H, m), 3.56 (1H,t,J=11.6

Hz),4.22 (1H,dd,J=6.0, 128 Hz),4.46 (1H,dd, J =52, 124 Hz),532 (1H,d, J = 11.2 Hz), Me
541 (1H,dd,J=12,104 Hz),5.50 (1H,dd,J=1.2,17.2 Hz),5.63 (1H,d,J =32 Hz),5.75 PR
(1H,t, J=10.8 Hz), 6.02-6.14 (1H, m), 7.00 (2H, t,J = 7.6 Hz), 7.11-7.18 (3H, m), 7.25-7 41 NO,

(5H,m),7.98 (2H,d, J = 8.8 Hz); "C NMR (CDCl;, 100 MHz): § 15.2,41.3,49.8,57.7,70.1,88.2,89.7, 118.6, 123 4,
1279, 128.2,128.3,129.2, 1294, 130.5, 1310, 133.0, 136.8, 146.6, 149.2; IR (neat): v 2931, 1555, 1531, 1349, 1165,
1011, 805, 745, 700 cm™'; HRMS (ESI): [M+Na] calcd for [C,,H,,N,0,NaSBr]: 560.1462, found: 560.1442; [a],>>¢
-91.3 (c 1.1, CHCl,); Enantiomeric excess was determined after removing Ns group by HPLC with a CHIRALPAK IA
column (‘PrOH : hexane = 1 : 80), 1.0 mL/min, minor enantiomer rt = 26.9 min, major enantiomer rt = 23.3 min; White

solid (mp: 237 °C).

Typical procedure of removing Ns-group

rt

To a mixture of (2R, 3R, 45, 55, 6R)-2-allyl-3-methyl-5-nitro-1-(p-nitrobenzenesulfonyl)-4,6-diphenylpiperidine (31.3
mg, 0.06 mmol)and bezenethiol (30.8 uL, 0.3 mmol) in MeCN (600 uL) was added K,CO; (41.5 mg, 0.3 mmol) at
room temperature. After the reaction mixture was stirred for 7 hours, the reaction was quenched by addition of saturated
NaHCO; aq and extracted with EtOAc (3 x 10 mL). Combined organic layer was dried over Na,SO, and concentrated
in vacuo. Purification by column chromatography (EtOAc : hexane = 1:9) gave corresponding piperidine derivative in

quantitative yield.

(2R.3R.4S.5S, 6R)-2-allyl-3-methyl-5-nitro-4.6-diphenylpiperidine (compound 5)

'H NMR (CDCl,, 400 MHz): § 0.73 (3H, d, J = 7.2 Hz), 2.33 (1H, br-d, J = 14.0 Hz), 2.47-2.59
(1H, m), 2.78 (1H, dt, J = 13.6, 9.6 Hz), 3.17 (1H, dt, J = 11.6,4.4 Hz), 324 (1H, t,J = 11.2 Hz),
436 (1H,d,J =9.6 Hz),4.78 (1H,t,J = 10.8 Hz),5.19 (1H,d,J = 10.0 Hz), 529 (1H,d,J =172

Hz), 5.69-5.82 (1H, m), 7.18-8.43 (10 H, m); *C NMR (CDCl,, 100 MHz): § 16.3, 29.5, 38.2, NO;
49.5,56.6,57.8,96.1, 118.6, 127.5, 127.8, 128.8, 128.9, 135.1, 137.9, 138.5; IR (neat): v 3064,
3031,2925, 1549, 1495, 1456, 1371, 756,738, 700 cm™; [a] ,>* +75.9 (¢ 0.53, CHCl,); White solid (mp: 120 °C).
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| \/ \/ \/ / v Current Data Parameters
NAME Decl6-2009-hayashi
EXPNO 50
Me Ns PROCNO 1
-
N F2 - Acquisition Parameters
Date_ 20091216
W K Time 12.23
Ph Ph INSTRUM spect
PROBED 5 mm PABBO BB-
NO
2 PULPROG zg30
3 TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223 _685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 64
DW 60.800 usec
DE 6.00 usec
TE 303.0 K
Dl 1.00000000 sec
TDO 1

. Pl 12.00 usec
PL1 -4.00 dB
i SFO1 400.1824713 MHz
. F2 - Processing parameters
ST 32768
SF 400.1800077 MHz
WDW EM
SSB 0
LB 0.30 Hz
| | (gt GB 0

r k PC 1.00

T T T ! T T T T T [ T T T LS A T T
95 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 40 35 3.0 25 20 15 10 ppm
| | |
dEbey B ElE HE
- NI Wi - - o b o Ll
Ph

BRUKER
(<O

98
35.82
— 16.69

o 54.66
T 53,

W

Current Data Parameters

NAME Decl6-2009-hayashi
EXPNO 51
PROCNO 1

F2 - Acquisition Parameters
Date_ 20091216
Time 12.26
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG z2gpg30

TD 65536
SOLVENT CDC13

NS 32

Ds 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 144

DwW 20.800 usec
DE 6.00 usec
TE 303.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

PL1 -3.50 4B
SFO1 100.6354036 MHz
CPDPRG2 waltzlé
NuCz 1H
PCPD2 80.00 usec
PL2 ~4.00 dB
PL12 14.00 dB
PL13 14.00 dB
SFO2 400.1816007 MHz
F2 - Processing parameters
SI 32768
SF 100.6253457 MHz
‘ WDW EM
SSB 0
LB 1.00 Hz
JE— GB 0
T T T T T T T T BC 1.40

T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME Nov24-2009-hayashi
75

EXPNO

PROCNO 1

F2 - Acguisition Parameters
Date_ 20091125

Time .04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG noesyph

TD 2048
SOLVENT cpCl3

NS 16

Ds 4

SWH 3703.704 Hz
FIDRES 1.808449 Hz
AQ 0.2765300 sec
RG 64

bW 135.000 usec
DE 6.00 usec
TE 296.2 K

do 0.00011972 sec
D1 1.97419500 sec
D8 0.30000001 sec
INQ 0.00027000 sec
ST1CNT

==s===== CHANNEL fl ========
NUC1 1H

Pl 12.00 usec
PL1 -4.00 dB
SFO1 400.1817454 MHzZ
Fl - Acquisition parameters
NDO 1

TD 256

SFO1 400.1817 MHz
FIDRES 14.467592 Hz
sW 9.255 ppm
FNMODE States-TPPI

F2 - Processing parameters
1024

SF 400.1800388 MHZ
WoW QSINE
S8B 2
LB 0.00 Hz
GB Q
PC 1.00
Fl1 - Processing parameters
ST 1024
MC2 States-TPPI
SF 400.1800388 MHz
WDW QSINE
SSB 2
LB 0.00 Hz
GB o

BRGRER
(<O

Current Data Parameters
WANE Nov24-2009-hayashi
EXENO 72 -
PROCINO 1

F2 - Acquisition Parameters
Date 20091125

Time 0.08
INSTRUM spect
PROBHD  § mm PABEO BE-
PULPROG cosygpaf

™ 2048
SOLVENT coels

NS 1

DS 8

SWH 3703.704 Hz
FIDRES 1.00844% Hz
AQ 0.2765300 sec
RG 64

DW 135.000 usec
DE §.00 usec
TE 297.1 X
do 0.00000300 sec
D1 1.40210437 sec
diy 0.00000400 sec
D16 0.00020000 sec
N0 0.00027000 sec

seasss GRADIENT CHANNEL m=za=za

GPNAML SINE.100
GENAM2 SINE.100
GP21 10.00 ¥
GP22 10.00 ¥
P16 1000.00 usec

Fl - Acquisition parameters
DO 1

™ 128
SFOL 400.1817 MHz
FIDRES 28.935184 Hz
sW 9.255 ppm
FoMODE aF

F2 - Processing parameters
sI 1024

SF 400.1800388 MHz
WDW SINE

S5B 0

LB 0.00 Hz
6B 0

PC 1.40

Fl - Processing parameters
st 1024

MC2 QF

SF 400.1800388 MHz
WOW SINE
s5B 0

LB 0.00 Hz
GB 0
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EXPNO
PROCNO

Current Data Parameters
N,

Apr08-2010
86
1

F2 - Acqguisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

SI
SF

20100408
20.42
dpx400

5 mm QNP 1H/29
zg30

32768
cpcl3

8

0

8223.685
0.250967
1.9923444
4096
60.800
6.00

303.2 K
1.00000000
0.00000000
0.01500000

400.1324710

F2 - Processing parameters

400.1300087 MHz
EM
4]
0.30 Hz

C
1.00

T T T T T T T T T T IRERRERARAE REREE T T
-
9.5 9.0 85 80 75 70 6.5 60 55 50 45 40 35 3.0 25 20 15 1.0 ppm
~N wn -] [l E=21=] D '-ltr n
= @ 2| {ele(2(2 | 9|e -
~N :! o~ Ladbal Rl i S| ||| ]
COSYGS
MO ~MOMLVLDE-O
AR QREEnSs ST 2 888 e°3& & 2 H
WO VWP ONAD®DMD . B . . . .
Z5onasasass g EF2 253 & & % B ER
Current Data Parameters
NAME Apr08-2010
EXPNO 87
PROCNO 1
F2 - Acguisition Parameters
Date_ 20100408
Time 20.47
INSTRUM dpx400
PROBHD 5 mm QNP 1H/29
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 233
Ds 2
SWH 31847.133 Hz
FIDRES 0.485949 Hz
RQ 1.0289652 sec
RG 46341
DW 15.700 usec
DE 6.00 usec
TE 303.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
== CHANNEL fl ========
13¢
9.30 usec
3.00 dB
100.6254358 MHz
======== CHANNEL f? sss=ss===
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 22.00 dB
PL13 22.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 2768
SF 100.6127708 MHz
WDW EM
SsB 0
LB 1.00 Hz
—GB 0
T T T I I I T I I PC 1.40
180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

ppm NAME May25-2010-hayashi
EXPNO 352
Eo PROCNO 1

[ F2 - Acquisition Parameters

E Date_ 20100

E Time 22.26
£ INSTRUM spect
-1 PROBHD S mm PABBEO BB-
F PULPROG noesyph
r TD 2048
SOLVENT €pCl3
NS 16
2 DS 4

s 3378.378 Hz

WH
FIDRES 1.649599 Hez
Al

Q 0.3031540 sec
RG 228
DW 148.000 usec
3 DE 6.00 usec
F TE 295.9 K
E do 0.00013272 sec
D1 1.94757104 sec
o} 0.30000001 sec
INO 0.00029600 sec
ST1CNT 128

mm=s=a== CHANNEL f1

L

NUC1
Pl 12.00 usec
PL1 -4.00 dB
SFO1 400.1817897 MHz
F1 - Acquisition parameters
NDO 1
6 D 256
F SFO1 400.1818 MHZ
£ FIDRES 13.196791 Hz
£ SW 8.442 ppm
9 FnMODE States-TPPI
=7 F2 - Processing parameters
E SI 24
E SF 400.1800348 MHz
WDW QSINE
E SSB 2
-8 LB 0.00 Hz
F GB o
E BC . 1.00
£ Fl - Processing parameters
SI
E 9 MC2 States-TPPI
r SF 400.1800348 MHZ
£ WDW QSINE
F SSB 2
A L L I U R A A A T aaas o RARasRAR LB 0.00 Hz
B ]

9 8 7 6 5 4 3 2 1 0 ppm

B%ﬂ
(<O

Current Data Parameters

NAME May25-2010-hayashi
b PPM  Exeno 351
a8 PROCNO 1
-0 F2 - Acquisition Parameters
Date_ 20100525
Time 22.21
. INSTRUM spect
. . = & PROBED 5 mm PABBO BB-
- 1 FULPROG cosygpqf
» E ™ 2048
SOLVENT cpell
NS 1
.. . & pes H
] & SwWH 3378.378 Hz
- 2 FPIDRES 1. Hz
AQ 0.3 sec
RG
oW usec
. . S @ (] 2; 20 useo
Ly L] 24 do 0.00000300 sec
=3 DL 1.37548101 sec
® [ o d13 0.00000400 sec
D16 0.00020000 sec
No 0.00029600 sec
ma====== CHANNEL £l =
-4 NUCL 11
PO 12.00 usec
Pl 12.00 ugec
. PL1 -4.00 dB
8 & . sFo1 400.1817897 MHz
@ o . - -5 =s==== GRADIENT CHANNEL =m=we
GPNAML SINE.100
® - GPHAM2 SINE.100
GPZl 10.00 ¥
GPZ2 10.00 %
e e a | . - —6 P16 1000.00 usec
Fl - Acquisition parameters
NDO 1
™ 128
SFOL 400.1618 MHz
FIDRES 26.3931581 Hz
I3 - 7 Sh 8.442 ppm
- -3 . FMODE oF
M F2 - Processing parameters
sL
» SF 400.1800348 MHz
® L8 WD SINE
SSB 0
L3 0.00 Hz
GB 0
eC 1.40
L9 Fl - Processing parameters
s1 1024
uc2 QF
SF 400.1800348 MHz
WDH SINE
ssB 0
T T T o T T T T T LB 0.00 Hz
= 0
9 8 7 6 5 4 3 2 1 0 ppm
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NAME May19-2010
EXPNO 53
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100519
Time 16.08
INSTRUM dpx400
PROBHD 5 mm QNP 1H/29
PULPROG zg30
™D 32768
OMe . SOLVENT cpcl3
6
Table 2, entry 2 0
8223.685 Hz
0.250967 Hz
1.9923444 sec
161.3
60.800 usec
6.00 usec
303.2 K

1.00000000 sec
0.00000000 sec
0.01500000 sec

CHANNEL f1

1H
7.90 usec

PL1 3.00 daB
SFO1 400.1324710 MHz
! F2 - Processing parameters

SI 16384
SF 400.1300087 MHz
WDW
S5B 0
LB 0 30 Hz
GB 0

! PC 1.00

LM I I I | T IR R T T T T T T IR
95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 ppm
l

M I T

R g5 [zl 21| 5 g
o~ = o~ 6| |v|S | (S| |~ |+ ©
-
No title
~ @ ™M QN RVTW
i @ euaeanwd L =893 S84AR " " -
(=] @ o Mo @@ @™ e e . - .
8 =% RERNSR: g FRS gngs a4 f BRUKER
\J \ \V il / \L \ /R
Current Data Parameters
NAME Mayl9-2010
EXPNO 64
PROCNO 1
F2 - Acqguisition Parameters
Date 20100519
Time 22.06
INSTRUM dpx400
PROBHD 5 mm QNP 1H/29
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 101
DS 2
SWH 31847.133 Hz
FIDRES 0.485949 Hz
AQ 1.0289652 sec
RG 23170.5
DW 15.700 usec
DE 6.00 usec
TE 303.2 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ===sss===
NUCL 13C
Pl 9.30 usec
PL1 3.00 dB
SFOL 100.6254358 MHz
= CHANNEL f2 s=ss====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 22.00 dB
PL13 22.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SE 100.6127747 MHz
WOW EM
S5SB 0
LB 1.00 Hz
GB 0
T T [ [ LI ] " I 1 T | BC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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100

19
90
8 12 18
1718
- 13
%T
10 14 !
15
80 |- 9 |
1
67
70 | - 1 L | 1 | .L_‘
4000 3000 2000 1000 400
Wavenumber[cm~1]
MHEEH 16 b2 4 cm-1
2oz 7 oN ' FREAE—2 30 Cosine
A , 2 A¥pAE—FK 2 mm/sec
HEF 110/05/27 17:10
REE
Z7ANE 2010.05. 27-al ly|-imineOMe. JNS
YL TLE buckground
Qi b
1: 3853.08, 93.7394 2: 3749.90, 93 2463 3: 3648.66, 92.9315 4: 2360.44, 93.8917
5: 1610.27, 89.8905 6: 1553.38, 74.6261 7. 1529.27, 75.2592 B: 1456.96, 89. 7022
9: 1348.00, 81.9604 10: 1259.29, 84 8547 11: 1158.97, 80.1854 127 1087.66, 89.4953
13: 1029.80, 86.8608 14: 834.06, 84.6133 15: 742.46, 83.6215 16: 701.00, 89.5553
17: 608.43, 88.0103 18 546.72, 88.1051 19 419.44, 92.5722
i Al ! Ny
EHw% LR— k e LH—
7 -4ring ¥¥Server¥Enterpr i se¥Projects¥Defaul t¥Data¥2010. 05. 10 skmt allyl imne T -5I4AE - ¥Server¥Enterprise¥Projects¥Defaul t¥Data¥2010-05-19 skat allyl imine
OMe racemi AD=H 20 vs 1 Iml.dat OMe rac 20vs1 AD-H Iml 2nd try. dat
ByF 174 ¥¥Server¥Enterpr i se¥Projects¥Defaul t¥ethod¥20vs1 1ml. met Pl 1M ¥¥Server¥Entarprise¥Projects¥Default¥ethod¥20vs1 Iml. met
A4 R System | 14 -3 System
SER: 2010/05/10 15:51:51 | ST B - 28]0/05/19 22:40:35
MBBE: 2010/05/10 16:20:27 | E1RI E 2010/05/19 23:15:14
T - B ! T : : w0
] .
3004 F 300 8004 -- - oo f 600
1
200 200 5
i H i@ o3
1004 - - Fi00 200 200
LA |
L\ 3 { :
’ ! ° i ot 1 o
0 15 20 25 0 ¢ 8 10 12 14 16 18 ) 22 2]
min min
1: 219 o, 4 nefER o 10212 on, 4 refa R R
Pk ] ARk Pk £8 mgn_qT_%_ﬁimp
1 n.n 40218837 3 1 1 10410071 414
2 18.59 54351102 §7.472 WM 2 18.61 613479 0.586 mm
LI ’h l - .
- |- L ssese]  so0om] _ i [ oL |- soirdios] 100.000] |
Me
PR
OMe
Table 2, entry 2
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8.012
7.997
7.388
7.383
7.341
7.319
7.260
6.006
5.9%4
5.975
5.964
5.951
5.899
5.872
5.844
5.460
5.417
5.377
5.351
4.991
4.963
4.849
4.837
4.825
4.820
4.807

\‘N&

831

n
(=2}
r~
<

3.341

™
—
)
™

3.284
2.857

0

V="

-
—
:2 I!.zfjiggi!!E:fﬁslil

Current Data Parameters

NAME Mayl19-2010
EXPNO 50
X PROCNO 1
Me ,NS F2 - Acquisition Parameters
N Date_ 20100519
Time 15.56
- . INSTRUM dpx400
Prp ‘ PROBHD S mm QNP 1H/29
PULPROG zg30
NO, D 32768
Br SOLVENT CcDC13
NS 5
Ds 0
Table 2, entry 3 SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
1448.2
J 60.800 usec
6.00 usec
303.2 X
1.00000000 sec
0.00000000 sec
i 0.01500000 sec
= CHANNEL f1 =
1H
7.90 usec
3.00 a8
SFO1 400.1324710 MKz
F2 - Processing parameters
ST 4
SF 400.1300092 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
l PC 1.00
I T I TTTTTTTTTTT T T T T T T T T [~ 3] ] T T
95 9.0 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 1.5 1.0 ppm
8 b 3|8 [als g sl 3
o~ - o~ N e S| e o
-
oo O @MU HM
ne Leeanenaas & sade RS o 5 &
o v WeANDOTTE ™m0 . C . . . . .
%% 5303388883 g gogé 58 8 3 @ 2 B(l_‘%ﬂ
Current Data Parameters
NAME Mayl9-2010-hayashi
EXPNO 8o
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100520
Time 0.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT [ods]ed Ke)
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 50.8
DW 20.800 usec
DE 6.00 usec
TE 298.1 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
‘TDO 1
SFO1 100.6354036 MHz
======== CHANNEL f2 ==s=====
CPDPRG2 waltzlé
NuC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.00 dB
PL13 14.00 dB
SFO2 400.1816007 MHz
F2 - Processing parameters
SI 32768
SF 100.6253410 MHz
sy y qDW EM
SSB 0
LB 1.00 Hz
GB 0
A B DA b I T T T T | KRR T T I I T pe 1.40
150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Table 2, entry 3

S19

100
1 2
11 17
6 5
14
90 g A 18
T 5
16
12
13
! 8
80 —
78 - | - i z ! | I
4000 3000 2000 3 1000 400
Wavenumber[em-1]
WELEH® 16 4 om-1
€074 ON ' 71’@’46— 3 Cosine
FA 2 i A¥y s RE— 2 mm/sec
BEf 110/05/27 15:59
iy,
274 2010.05. 27-al lyl-imineBr. JWS
vy % buckground
axhk
1: 3749.90, 94.8610 2: 3648.66, 94 7281 3: 1553.38, 78.1020 4: 1530.24, 78 6454
5: 1489.74, 90.1372 6: 1456.96, 93.2077 7: 1348.96, 84,7673 8: 1160.94, 84.2000
9: 1087.66, 91.0814 10: 1012.45, 90. 6651 11:  854.31, 93.4744 12:  829.24, 87.7931
13 742.46, B86.6691 14:  701.96, 91.9087 15 683.64, 92.7759 16:  610.36, 89.3769
17 544.79, 93.7563 18:  418.48, 91.7539 19 404.01, 93.0943
A=y A=y 171
koo LiR— b ; B LK— k
-!711’&55 WServarlEnterpnsaWrnJects!(DefaultlDutaHmU 05.10 skmt allyl a&;ﬂnu ‘ 40 ¥¥Server¥Enterprise¥Projects¥Defaul t¥Data¥2010-05-19 skmt ally! imine
i ATH 2 ml_dat | Br rac 20vs1 AD-H inl. dat
H;l gllﬁ WServarlEntsrprls#PrnJ:ctsUDafault“athndlmval Il met ! i_l;} IHNE: ‘g\‘s‘::lr“-’-ntarnriu*PFDJ'BCNW!fNRW!m‘“W“ ml. met
SiTBE: 2510 05/10 14:06:09 | ﬁﬁﬁﬂ 2510/05/19 21:02:37
MRIAE: 2010/05/10 14:33:58 f HRBaR 2010/05/19 21:21:42
T T it manm T 400 | i 220 om. A nm T
HITACHI528 ] | 1208 ‘
|
300 | 800 - " 600
200 * | ; 3
t t i~ “ 3
100 2001 B . 200
; EEE o i
. o . | o
0 5 10 15 20 25 0 8 8 10 1 12 13 1
min min
1: 219 om, 1: 220 4
Pkr- im£ A =35{¥3- Pkm# m*ﬂ % A -A{ua-b
.57 56615 291 MM 1 9.98 55055385 97.571
1.41 26496239 62.709 W 3 1nn 1370690 2.429 WM
=17 =13 i -
l 1:“;] I N T 52914 100. 000 o | | J 56426075 | M ‘
X
Me _Ns
N
PR
NO
2 Br



7.910
7.888
7.288
7.266
7.081
7.063
7.045
6.901
6.880
6.00¢8
5.994
5.968
5.954
5.896
5.869
5.841
5.465
5.423
5.373

T~ 5.348

S e )

X
Me N’NS
- “Ph
NO,
Table 2, entry 4
|

MeO

5.043
5.015
4.844
4.832
4.817
4.802
4.792

Vs

T

< el
(= el
ow (]
MM

3. 238
2.958
2.922
2.897
2.868
2.717
2.680
2.622
2.607
2.591
2.576
2.561
0.833
0.816

Current Data Parameters

Hz
Hz
sec

usec
usec

sec
sec
sec

usec
de
MHz

NAME May22-2010
EXPNO 12
PROCNO 1
F2 - Acguisition Parameters
Date_ 20100522
Time 0.23
INSTRUM dpx400
PROBHD 5 mm QNP 1H/29
PULPROG zg30
D 32768
SOLVENT cbpcl3
NS
DS 0
SWH 8223.685
FIDRES 0.250967
AQ 1.9923444
RG 1625.5
DW 60.800
DE 6.00
TE 303.2
D1 1.00000000
_ MCREST 0.00000000
§ MCWRK 0.01500000
= CHANNEL £l =
NUC1 1H
Pl 7.90
PL1 3.00
SFO1 400.1324710

SI
SF

A RS ERR T

9.5 9.0 85 8.0 75

o
-
o~

11.56

COSYGS

159.44
95

— 148.89

T 1l4¢

T T T
70 6.5 6.0 55

L |@
o (=]
o~ ™~
YT Ne O
NANND OO~
O ® N @
R R RN R Rt
o

<
&

T
5.0 45 40 35 30 25 20 15 1.0

-\
3|3
-

89.17

0
]
©

77.31
77.00
76.68

_

TTTTTTT T TT T 1 T T

K |||
ol lefle -
| |« (N

57.56

TT——55.20

50.23
39.83
29.54
16.27

__—59.73

6384
400.1300091
EM

0
0.30
0

1.00

Current Data Parameters

F2 - Processing parameters
1

MHz

Hz

BRUKER

Hz
Hz
sec

usec
usec
K
sec
sec
sec
sec
sec

NAME May22-2010
EXPNOQ 13
PROCNQ 1
F2 - Acquisition Parameters
Date 20100522
Time .
INSTRUM dpx400
PROBHD 5 mm QNP 1H/29
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 100
DS 2
SWH 31847.133
FIDRES 0.485949
AQ 1.0289652
RG 32768
DW 15.700
DE 6.00
TE 303.2
Dl 2.00000000
dll 0.03000000
DELTA 1.89999998
MCREST 0.00000000
| | MCWRK 0.01500000
| ===s==== CHANNEL fl ========
| NUC1 13c
! | Pl 9.30
PL1 3.00
SFO1 100.6254358
======ee= CHANNEL f2 m==
CPDPRG2 waltzl6
Nuc2 1H
PCPD2 80.00
PL2 3.00
PL12 22.00
PL13 22.00
SFO2 400.1316005

T T
200 180 160

T
140

T
120

80

T T T T BC
60 40 20 0

S20

32768
100.6127737
EM

0

1.00

0

1.00

MHz

F2 - Processing parameters

MHz

Hz



14
15
2 18 | 20
7
%T 19
9 13
10 o
16
8 "
80 -
6
75 . 1 . I 5 1 i
4000 3000 2000 1000
Wavenumber[cm-1]
5[ 3% 16 . by 3 4 em-1
pd= PR L) ON FREAE— 3 Cosine
A u 2 , AE¥oVAE—F 2 mm/sec
H FF 110/05/27 17:25 '
B
T7AILE 2010. 05. 27-al ly|-styOMe. JWS
HUTILE buckground
Atk
1: 3748.90, 94,1972 2: 3648.66, 94 3187 3: 2360.44, 95.3286 4: 1609.31, 90 7759
5: 1552.42, 75,7095 6: 1530.24, 77.0027 7: 1456.96, 88.9749 : 1348.00, 82, 6352
9: 1309 43, 86.8220 10: 1252.54, 84.8333 11: 1159.97, 82.9342 12% 1087.66, 89.5625
13: 1030.77, 86.9818 14: 917.95, 02.9194 15: 854.31, 91,4462 16: 793.56, 836304
17:  742.46, 84 0869 18: 696. 18, 89. 6073 19:  618.07, 88.3015 20: 552. 51, 90.1462
. A=y N ~Ton
mH LAR— b mR% LA~
F AR ¥¥Server¥Enterpr i se¥Projects¥Defaul t¥Data¥2010-05-21 skmt al |yl sty OMe F-30r4ME - WiServer¥Enterpr i se¥Projects¥Defau| t¥Data¥2010, 05, 29~skmtallyl sty OMe
rac 20vs1 AD-H 1ml.dat chi -AD-H-20 vs 1- Tml . i
}H'FEE’“& :gi:zerUEnterprise?FrojectleDefeulmleumdﬂOvsl ml. met i\l;_t g{»ﬁ-‘ Wsu;;er\FEntorpr|se¥Pro.|ants¥D=fnulllﬂlsthnd¥20~sl Iml. met
14 % -
L8 10/05/21 14:06: BH B 2010/05/31 18:05:33
gﬁﬁlﬁ 2010/05%1 M»Hiﬁ BB 2010/05/31 19:14:02
— - _ ~ T
: P70 SR S F 1500
200 200
] . 1000 - - - 1000
i L - - 100 % | % | %
‘ :
500 500
0 o '
— 0 1 o
] 8 10 12 14 1 8 20 [ 8 10 12 18 0
min min
1: 224 nm, 4 SR 10226 om, 4 rmigR -
Pk § 28 ﬂn!H %ﬂ It ) A'=25{v3~}" Pk # 1 % A -AF{ra-p
1 . 54 53, T 1.4 13 . 84;
2 15.88 20061343 46.001 WM 2 14.79 185763769 99.157 W
T i T - -
[ 3 ueww&l 100:000 | - l g3 I S J . : r 137342662"‘ - 100000

MeO
Table 2, entry 4
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MAEMOONLMNOANSEFSONNOSHAOVAMOANINEOOAAT=O MO MO S WO
TN AT NOOL MO OWNMO oOWnHOWUMmMWOUSE ™M NOEMAO<HANMONO OO
DOLINAODONONNNVOOVODONSLMONANN S 00000 WM LWNLINLN -~
A . DL . . e e e L e e
CECNEEEVOOONOLOOONDLNNSI IS IO NN NN NS

Current Data Parameters
NAME

May22-2010
10

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100522
Time .06
INSTRUM dpx400
PROBHD S mm QNP 1H/29
PULPROG zg30
TD 32768
SOLVENT CDC13
B P4(32 NS 5
r DS 0
SWH 8223.685 Hz
Table 2, entry 5 & 6 FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 2580.3
DW 60.800 usec
[ DE 6.00 usec
TE 303.2 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
| ======== CHANNEL fl ========
. " Nucl 1H
Pl 10.70 usec
PL1 4.00 dB
SFO1 400.1324710 MHz

SI
SF
WDW
SSB
LB
GB

T T LSS AL RS IR B ma T T T &% T T T

T T T T T
95 9.0 85 80 75 7.0 65 6.0 55 50 45 4.0 35 3.0 25 20 15 1.0

L]
]
v~

o
tle

o

~
@

=}

=4
=1

-

w
N

S

o
S
o~

-
]

™

2

o

11.38
3.00

COSYGS

— 148.96

—— 146.7%
B88.71
77.32
77.00
76.68
50.52
39.62
29.52
16.25

——59.57

T——57.43

Current
NAME
EXPNO
PROCNC

Date_
Time
INSTRUM
PROBHD
PULPROG
TO
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

dll
DELTA
MCREST
MCWRK

NUC1
Pl
PL1
SFO1

CPDPRG2
Nuc2
PCPD2
PL2
PL12
PL13
SFO2

bk ] ‘ it Mse
WDW
5SB
LB
GB
eC

ppm

T I
200 180

T T T

T T T T
160 140 120 100 80

S22

= CHANNEL £2

F2 - Processing parameters

16384
400.1300377 MHz
EM
0
0.30 Hz
0

1.00

Data Parameters
May22-2010
11

1

F2 - Acquisition Parameters

20100522

0.14

dpx400

5 mm QNP 1H/29
zgpg30
65536
cDpel3

129

2
31847.133
0.485949
1.0289652
13004
15.700
6.00
303.2 K
.00000000
.03000000
.89999998
.00000000
.01500000

COFON

CHANNEL £l ==
13C

9.30

3.00
100.6254358

waltzlé

22.00
400.1316005

F2 - Processing parameters
1 32

100.6127718 MHz
EM

0
1.00 Hz
0

1.00



101

100
B 1213 14 19
2 4 56
3 9
®T L 17
18
90 |- 10 i 1516
i 2
. 8
85 1 | L | i L
4000 3000 2000 1000 400
Wavenumber[em-1]
WE@H 16 R b 4 cm-1
oz Yy ON TREAE—=2ay Cosine
TA . 2 , AF¥yAE—F 2 mm/sec
HE§ 110/05/27 17:17 :
HES
PEARIZ 2010, 05. 27-al lyl-styBr. JWS
H TR buckground
aAjk
1 3838.61, 95.2464 2: 3749.90, 94 1900 3: 3648.66, 93.9087 4: 2361.41, 94.6747
5: 1698.02, 94.7411 6: 1652.70, 94.5939 7: 1556.27, 85 9142 8. 1529.27, 86.5276
9: 1456.96, 93.9444 10: 1348.00, 90.8893 11: 1159.97, 91. 2120 12; 1087.66, 95.2967
13: 1010.52, 95.3166 14: 85431, 95.3512 15: 792.60, 90.9266 16: 742. 48, 91. 2651
17 696. 18, 93.8525 18: 612.29, 91.5110 19-  457.05, 95 0180 20: 405,94, B8. 4548
A=y N 3 A=y N1
o6 LR~ b w6 L AH— k
7 9140 - ¥¥Servar¥Enterprise¥Projects¥Defaul t¥Data¥2010-05-19 skmt allyl stylene A -, ¥¥Server¥Enterprise¥Projects¥Defau| t¥Data¥2010-05-22 skmt chi allyl sty
Br rac 20vs! AD-H Imi.dat Br AD-H 20 vs 1. 1 ml.dat
19h 7140 B - ¥¥Server¥Enterprise¥Projects¥Defau| t¥ethod¥20vs] Iml met FirF I14ME ¥¥Server¥Enterprise¥Projects¥Defaul t¥Method¥20vs] Iml.met
- -F: %stm 14 - System
AFEE: 10/05/20 13:26:43 Pk =14 2010/05/22 15:51:01
CUELH 2010/05/20 13:48:13 { ENRNE By 2010/05/22 16:25:45
L e - 100 T A — oo
1201 T HITACHI598
! [P1E : -x medsacangnidie £ 300
|
50 50
i - 200 : ; 20
% 3 E
o —— Lo 100 - Fio0
: [ S SO — - EP. )
8 8 r}a r.z 14 1% 18 20 [ 10 12 1 Iy 18 20
min min
10223 nm. 4 mfER 10220 oo, 4 o
i —28 & % a3t P . &N BEWM mM WA S D00k
1 . 40 71218084 49, 87! 1 10.05 0301 2. 35
2 13.53 1254157 50.125 MW 2 13.13 16681730 97.641 MM
=13 - . :
’ f I—— r 14472241 100.000 : ; ";i i I J 1 Tﬂﬂﬂl_l_‘wm_l—]
Ns
“Ph
NO
Br 2

Table 2, entry 5 & 6
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G w ’Ph

Table 2, entry 7

NOMAd0F WO AWML NOO MO NOOONAMMWUS < OWo s ~N
ANV OOV MANNAN NOWITFANVWNOOANXHOWLIMAOOWLW SN
OIS NNNAHOOMOMMONMONNNOYON MM NS~ #0000~~~
oYY Y WO YN NN LI MANNNNTN OO

Ll

Current Data Parameters

NAME May22- 2010
EXPNO

PROCNO l

F2 - Acquisition Parameters
Date_ 20100522
Time 0.31
INSTRUM dpx400
PROBHD 5 mm QNP 1H/29
PULPROG zg30
D 32768
SOLVENT CDC13
NS 5

DS 0

SWH $223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 2298.8
DW 60.800 usec
DE 6.00 usec
TE 303.2 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 7.90 usec
PLL 3.00 dB
SFO1 400.1324710 MHz

F2 - Processing parameters

INAARRA RanRE T T | IR g T

95 9.0 85 80 75 70 6.5 6.0 55 50 45 40 35 3.0 25 20 15 1.0

B e ] o

SI 16384
SF 400.1300090 MHz
wDwW EM
SSB o}
LB 0.30 Hz
GB o
PC 1.00

R

ppm

CMVNVONNV®EM On
aeasnoaSane Ny 5M88% 8% 28 2 3
BV TOABNND OO . 5 - LT : .
SS5IARASRAN 33 gREE 98 8 & 9 BRUKER
| | | i ‘/
TN 778 S .
Current Data Parameters
NAME May22-2010
EXPNO 15
PROCNO 1
F2 - Acquisition Parameters
Date 20100522
Time 0.38
INSTRUM dpx400
PROBHD 5 mm QNP 1H/29
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 101
DS 2
SWH 31847.133 Hz
FIDRES 0.485949 Hz
AQ 1.0289652 sec
RG 46341
oW 15.700 usec
DE 6.00 usec
TE 303.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
sssss==== CHANNEL fl sss=====
NUC1 13C
Pl 9.30 usec
PL1 3.00 dB
SFOLl 100.6254358 MHz
==ss==== CHANNEL f2 m=sssss==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 22.00 dB
PL13 22.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
i ‘ ' ' ‘ ‘ Wi 1 32
{ i I i ] SF 100.6127718 MHzZ
WDW EM
558 0
LB 1.00 Hz
GB 0
I F I " T T T T T I T BC 1.00
200 180 160 140 120 100 80 60 40 20 0 ppm
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110

100 A sl i o
I n 1
1
90 4
o 12 !
L 13
%T Y 18
810 16
80 [- 6 17
14
70 - 5 7 15
3
60 . I . I . o —
4000 3000 2000 2 1000 400
Wavenumber{cm—1]
ﬁl@ﬁ 16 . 5% 4 om—1
€074 )y ON FTRIf =3 Cosine
TFA Y 2 , AFxpyUAE—F 2 mm/sec
HEf 110/06/14 18:33
REE
274IE Memor y#3
HuFILE buckground
=P
1: 1607.38, 93.5819 2. 1555.31, 60.8342 3: 1530.24, 64.1437 4: 1455.99, 092 4149
5: 1348.00, 70.6667 6: 1312.32, 82 6566 7: 1160.94, 70.5792 8: 1087. 66, 84.1166
9: 1068.37, 88.4483 10: 1029.80, 83.9016 11: 1011.48, 85.2906 2. 918.91, 88 9383
13: 85431, 87.4751 14: 793.56, 74.6394 15: 742.46, 71.1517 6 696. 18, 84.2057
17: 612.29, 81.7224 18: 540. 93, 86.2149 19: 416. 55, 95. 8081
A=y N - Ny 1
% LR— b EH#% LR—k
T -¥ITME - WSeruﬁEnt"pr|deroJucts\fDefnuItWataUZDIDrﬂs-w skmt allyl stylene | -’JrﬂrG W¥Server¥Enterpr i se¥Projects¥Defaul t¥Data¥2010-05-22 skmt chi allyl sty
frun rac 20val AD-H ml. dat | f AD-H 20 I. 1 ml. dat
RV AN ¥¥Servar¥Entarpr|u¥PrnJauts¥DefauImlathndlzovsl ml. met b J'rﬂﬂ WSurverVEntarpriu¥Projects¥Uefwltmthod¥20vn| 1ml. met
b - Systen | ¥ g Syat:
SH B 2010/05/20 14:31:18 : | S 2015/05/22 16 53 10
DRIEH: 2010/05/20 14:53:08 | HBIE: 2010/05/22 17:14:44
TN 212 0m, bom 00 1 “ T L 214 o dom R bt
a2 T HITACHII600
a00f - -ro-os O A - 300 W04 Geeeee — 300
200 - k200 | ‘ 2004 F200
i L3 \ i i
1004 - - F100 | 1003 --- - 100
8 3 10 N 12 1 18 [ ; 10 12 14 16 18 )
min min
1212 m, 4 oS 10214 m, dman
o % A X3 Pk # 1 % LS 51 P
11. 1 50.563 g 11.28 1568! . 652
2 12.98 32657777 49.437 Bl 12.47 l|33|501 96.348 WM
T T [ ; b ] T

U,

Table 2, entry 7
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Current Data Parameters
NAME May28-2010
EXPNO 11
AN PROCNO 1
F2 - Acquisition Parameters
Et N,NS Date_ 20100528
Time 13.57
. . INSTRUM dpx400
W ‘“ PROBHD 5 mm QNP 1H/29
Ph Ph PULPROG zg30
TD 65536
NOZ SOLVENT CcDC13
NS 1
Table 2, entry 8 Da 3
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 1149.4
DW 60.400 usec
DE 6.00 usec
TE 303.2 K
Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
SFO1 400. 1324710 MHz
F2 - Processing parameters
SI 3276
SF 400.1300091 MHz
- WDw EM
SSB 0
LB 0.30 Hz
GB 4]
L EC 1.00
T T - R L o o LA B mn s s S SRARRS RARAN RARSS B
9.5 9.0 85 80 75 70 65 60 55 50 45 4.0 35 3.0 1.5 1.0 ppm

T w [ ] (=] o~ o =
38 3 & B[z 2l
o~ o~ o~ o a1 R ™|

1
12.82

DO - ODON T

VA ATUNND DO 0 Ao L w o

Lo e e e e e e s o~ MO ™ R L [ad

DOV TOADD D . ! . . E

SEMO MO 0N~ o ~ w0 S @ o o

QPR Bl i el ES -~ n o & -
|

W

— 29.11

- 57.38

77
——s6.82

\

72

Current Data Parameters
NAME

May28-2010
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100528
Time 14.03
INSTRUM dpx400
PROBHD 5 mm QNP 1H/29
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 100
DS 2
S 31847.133 Hz
FIDRES 0.485%49 Hz
AQ 1.0289652 sec
RG 32768
Dw 15.700 usec
DE 6.00 usec
TE 303.2 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

100.6127742 MHz
EM
0

1.00 Hz
0

T T | T T

T T \ T T
180 160 140 120 100 80 60 40

T
200

S26
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NO,
Table 2, entry 8
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80
8
L 1 2 ! 3
60 6 13
1112 14 20
T
F 10
19
40 — 17
L 1516
7
20 -
34
10 I | L | I | 1
4000 3000 2000 1000 400
Wavenumberlem-1]
ﬂ;@ﬂ 16 . Fen. 3 4 cm-1
L0214y ON FHREAE—3 0 Cosine
74> . 1 ) AF X LAE—F 2 mn/sec .
HE 110/06/14 17:52
MEE
27AILA Memor y#7
HoFILE buckground
A
1: 2965.98, 73.7347 2: 1606.41, 74 2693 3: 1553.38, 18.1710 4: 1530.24, 19.7254
5: 1497.45, 71.4268 6: 1456.96, 66.8368 7: 1348.00, 28.2683 8: 1266.04, 76.5163
9: 1160.94, 32 5631 10: 1087.66, 53 4146 11: 1040.41, 61.2402 12: 994.12, 58.6781
13: 917.95, 66,2408 14: 854,31, 60.3928 15: 791. 64, 35.6850 16: 740.53, 35.1338
17: 700.03, 42 7354 18: 681.71, 72.0539 19: 609. 40, 49. 8858 20: 552. 51, 61.1717
A5 1/ w=5 11
% LR— ~ W% LR—
P -47748% . ¥¥Server¥Enterprise¥Projects¥Default¥Data¥2010-05-24 skmt allyl sokusa F =994 ¥¥Server¥Enterprise¥Projects¥Defaul t¥Data¥2010, 05. 29-skmt-al lyl sokusa
Et rac AD-H 3vs1 Tmi.dat Et chi AD-H 10 vs. 1 Iml. dat
Flab TG ¥¥Server¥Enterpr ise¥Projects¥Defaul t¥Method¥20vs1 1ml_ met | b 24 E ¥¥Server¥Enterprise¥Projects¥Defaul t¥Method¥20vs] Iml. met
14 -5 System ‘ -5 %lt.l
SITE 2010/05/25 20:44:44 SHTE 10/05/29 15:59:25
HRBs: 2010/05/25 21:09:07 BB B 2010/05/29 16:52:48
1o i — rlomdm
1230 73820100511 |,
400 400 400 - e oo 400
| -
E W04 -----moocmsmssmeioaa k200 % % 2004 ----cdmmces et adea i me o e I-zno ®
o] e boeeeeeo g0 - = ;
5 s [ R R 1 2 s 5 [ 7 8 ] 0 " 12 13 14
min min
1: 212 oo, 4 R 1: 270 nm, 4 rmBARE
Pt £8 gﬁ_’g% ?& g’]u A" =23{va-}" Pk # EA i % A -R3{vI-
3 5 . 553 8. 18. 1.942
11.13 34649151 52.447 W 10.39 29382466 98.058
=13 - T FW T -
‘ | T | commsens] 100 o] A | [ [ ooseess| o000 ]
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R N N N N R S S S T A N N N T L R T T T R T T g P O D D P22
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"Pr. _Ns
N

PR “Ph
NO,

Table 2, entry 9

Current Data Parameters

NAME Junl0-2010
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20100610
Time 14.25
INSTRUM dpx400
PROBHD 5 mm QNP 1H/289
PULPROG zg30

D 32768
SOLVENT CDC13

NS S

Ds [4]

SWH 8223 .685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 3649.1

DW 60.800 usec
DE 6.00 usec
TE 303.2 K
Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

SFO1 400. 1324710 MHz
F2 - Processing parameters
SI 16384
SF 400.1300077 MHz
WDW EM
55B 0
LB 0.30 Hz
GB 0
PC 1.00
R I I N I I T T I T T T f LN MR N T T
95 9.0 85 8.0 75 7.0 6.5 6.0 55 50 45 40 35 3.0 25 20 1.5 1.0 ppm
|
=) uw [] @| (o (=] 3 |0 o|r|o|w
- S 2| . |& @ a| |aale F|38|]
™~ :2 o~ - | | (S| | |N |
COSYGS
NMNLOWVONNWOW
mesvannesen 5 888 8832 38 o
DT OO ™Mo . .. .o . . .o .
ZSB3RRESSRY § FFE dng ¢ Af g BRUKER
Current Data Parameters
NAME Junl0-2010
EXPNO 133
PROCNO 1
F2 - Acquisition Parameters
Date 20100610
Time 14.33
INSTRUM dpx400
PROBHD 5 mm QNP 1H/29
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 151
DS 2
SWH 31847.133 Hz
FIDRES 0.485949 Hz
AQ 1.0289652 sec
RG 32768
DW 15.700 usec
DE 6.00 usec
TE 303.2 K
D1 2.00000000 sec
dil 0.0300000C sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl =s=s====
NUCL 13C
Pl 9.30 usec
PL1 .00 daB
SFO1 100.6254358 MHz
s==s==== CHANNEL f2 ====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 22.00 dB
PL13 22.00 dB
SF02 400.1316005 MHz
! llF? - Processing parameters
; I 3
v L Mse 100.6127708 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
I T T T I T I T T 1 T | PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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5] 12
5
T o 11 13
70 - 10 19
18
T i
1415
60 -
)
I‘ 8
50 1 | S L | - 1 J
4000 3000 2000 45 1000 400
Wavenumber[cm-1]
ﬂ_ilﬁlﬂ . 16 ' SR 4 cm—1
‘E_D?4'J>7 ON TREAE—= 3> Cosine
T4 2 . A¥ o UAE—F 2 nm/sec
as 110/06/14 18:02 ’
AeE
F7AINE Memory#10
T+ TLE buckground
AAk
1: 2934 .16, 81.0877 2: 2872.45  84.7693 3: 1606, 41, 85.2503 4: 1553.38, 50.1605
5: 1530.24, 50.9511 6: 1497.45 82 2895 7: 1456.96, 80.5819 8: 1348.00, 57.0850
9: 1160.94, 60.5678 10: 1087.66, 72.7407 11: 997.98, 76. 8001 12:  916.99, 81.3162
13:  854.31, 76.7396 14:  793.56, 63.5758 15: 739.57, 63.8382 16: 699.07, 65.2761
17:  681.71, 78.9093 18: 610.36, 68.8981 19:  551.54, 72,9877
U v in
e LR— EM% LH— b
F-5IrE - ¥¥Server¥Enterprise¥Projects¥Defau| t¥Data¥2010-05-21 skmt al |yl sokusa T3AMG, ¥¥Server¥Enterpr i se¥Projects¥Default¥Data¥2010. 06. 02-skmt-al Iy! sokusa
nPr rac 20vs! AD-H im!. dat nPr AD-H 20 v&. 1 1ml.
Fb NG ¥yServer¥Enterprise¥Projects¥Defaul t¥Method¥20vs1 Imi. met 173 Mg ¥Server¥Enterpr i se¥Projects¥Defaul t¥ethod¥20vs| 1ml. met
14 -F System 14 -5 System
SRR 2010/05/21 15:15:02 | SEER: 2010/06/03 2:25:42
MBI B 2010/05/21 15:54:59 | MEme s 2010/06/03 2:46:14
|
wwx
- - 208 v, 4 vm
g o] o L | oo
MO0 - <o me e oo - - 400 -
3 . 1000} - - 2o -aaan FEREE EERREt - 1000
i H
S lw 1 |
5004 ! ; 500
. AV ) DN : e b
= r 8 8 10 12 14 16 18 20
4 6 s 10 12 14 16 min
min
1: 208 om, 4 reft B .
12212 nm, 4 nmisR Pk # &8 Sipesm 1 % A" -23{y3-F
1 6.49 1892111 X
j d 1 1 2 13.35 57154602 96.796 WM
13 49 18299457 ! — . _
i | T J l M713—| 100000 ]

[ | ween] el ]

NO»,
Table 2, entry 9
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BN LTOTIDORNCALTOMN TN CANNONMME TN T O
VONIITMNHODOVNNIINANENMADRTENONNANNNO
cooeelIMMMNANMANMAddddd0o000oanwe T Tm e
B L L N S NN AT A NPT P PP

eSS

3.417
3.388
3.360
2.649
2.632
2.619
2.615
2.602
2.589
2.586
2.573
2.556

<
-

1.077
1.060

<)
BRUKER
(<D

S30

Current Data Parameters
NAME Aprl14-2010-userl
EXPNO 12
PROCNO 1
CN
F2 - Acqguisition Parameters
_Ns Date_ 20100414
N Time 21.59
INSTRUM spect
" e, PROBHD 5 mm PABBO BB-
Ph" ‘Ph PULPROG 2g30
TD 65536
NO, SOLVENT cncl3
NS 16
Table 2, entry 10 DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 512
DW 60.800 usec
DE 6.00 usec
TE 297.3 K
Dl 1.00000000 sec
TDO 1
==z=z=z=z CHANNEL fl ========
NUC1 1H
Pl 12.00 usec
. PL1 -4.00 dB
SFOl 400.1824713 MHz
F2 - Processing parameters
SI 32768
SF 400.1800078 MHz
WDW EM
! sSB 0
LB 0.30 Hz
I I GB 0
| PC 1.00
]
| I
T T T 1 T T T I I I I IS R T T T T T
95 9.0 85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20 15 1.0 ppm
@ -(~|e =10 =3 =] =3
- wiedlei <l<ll+< - - o
~ 0 OMWMTP DO N~ ~
E & scAnas=af u g  3ase g 23 2 H
o - THONODEDM - . Y . e . .
3 % F9B33888% 3 $  cecs ¢ an s E BRUKER
Current Data Parameters
NAME Aprl6-2010-hayashi
EXPNO 150
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100416
Time 23.57
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 181
DW 20.800 usec
DE 6.00 usec
TE 298.4 K
D1 2.00000000 sec
dii 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
===s==== CHANNEL fl ========
NUCL 13¢C
Pl 7.20 usec
PL1 -3.50 dB
SFO1 100.6354036 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.00 dB
PL13 14.00 dB
SFO2 400.1816007 MHz
F2 - Processing parameters
ST 32768
SF 100.6253410 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T I ’ LR AR | T T | T T I I T T Igg 1.43
150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Table 2, entry 10
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[ A e e, e - . a's
mﬁ‘W’L i \./\f\r'\”l\/._‘f—_ V Mwm\‘mw;ﬂ l,\ |
12 10 I
11“ ! 16 |
6 9 13 15
8 12
90 - 1
%1
7
L 3
4
80 —
76 1 1 | 1 1 PR
4000 3000 2000 1000 400
Wavenumber(cm=1]
MA@ 16 Fiy . 4 om-1
t074 vy ON ' FREA -3 Cosine
A 1 AXxvYUAE—FK 2 mm/sec
=153 110/04/18 18:39
MEE
F7AILE Wemor y#4
HrFILE buckground
XAk
1: 373448, 96.9382 2. 3648.66, 96.8322 3: 2361.41, 968632 4: 1558.20, 84 4362
5: 1532.17, 86.0705 6: 1456.96, 94.0423 7: 1349.93, 87.3148 8: 1169.62, 91.9946
9:- 1087.66, 93.9600 10:  855.28, 96. 7861 11:  797.42, 94 5983 12: 744,39, 91.4742
13:  701.00, 93.6006 14: 681.71, - 95.6174 15:  615.18, 93.8878 16:  551.54, 94 6752
17:  417.51, 90 5264
Ny Ny N
% LR~k mw LR—
T =740 5 - ¥¥Server¥Enterprise¥Projects¥Defaul t¥Data¥%2010-05-26 skmt allyl normal 7 RZigE:) W¥Server¥Enterpr i se¥Projects¥Defaul t¥Data¥2010-05-26 skmt allyl normal
rac AD-H 10vsi Iml. dat chi AD-H 10vs1 1ml. dat
:!;_}_774_}5. ?Sarvsr\‘EntarprJuVFrquctsmefnultHe[hod‘IDvai iml. $g;l\7711’lﬁ~ WsarvarUEn’terprlMProJectsWehultlleMll!vsl ml..
S : 2010/05/25 10:01:29 SHTEH 20]0/05/26 11:00:40
HBIB & 2010/05/26 10:57:42 [ ENRIE &%: 2010/05/26 12:09:08
vvm vvm
_1:210nm. I nm W0 [ — 200
1232 | 1234 1
wof L TR ; ol b i
3 5 o
k] i 3 3
2004 - - k200 .
L R R -te ‘50
. /\ ‘ ‘ [} S R o - 0
° ‘ » : S~ | . _'—I ,
15 2 % 30 35 % s 50 15 20 25 0 35 a0 45 50
min min
10210 nm, 1 10211 1 R
w1 R % Wit Y S - Ak
2 un 18441017 49675 W 2 43.54 58825228 99.952 WM
I i [ amosies] w0 omn . ¥ B [ T
CN
Me N,Ns
PR “Ph
NO,



W

CN
M _N
e N S
Ph
NO,

Br
Table 2, entry 11

]

L_

/
=3
-

1.610
1.069
1.052

NAME
EXPNO
PROCNO

F2 - Acqu
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES
AQ

RG

MCREST
MCWRK

T M R RS T

T T T
85 90 85 80 75 70 65 6.0 5

s g

~o s o
LRGRT R R

5 5.

T
0 45

90.38

77.32
.00

m

T T T
3.0 25 20 15 1.0

i6.68

6..97

——— 53.51
— 51.483
38.24

i5.76

{

Current
NAME
EXPNC
PROCNOC

F2 - Ac
Date_
Time
INSTRUM
PROBHD
PULPROG

Current Data Parameters

May27-2010
62
1

isition Parameters
20100527
16.36
dpx400
5 mm QNP 1H/29
zg30
32768
CDC13
8

0
8223.685 Hz
0.250967 Hz
1.9923444 sec
3649.1
60.800 usec
6.00 usec
303.2 K
1.00000000 sec
0.00000000 sec
0.01500000 sec

10.70 usec
4.00 dB
400.1324710 MHz

F2 - Processing parameters

16384
400.1300092 MHz
EM

0
0.3C Hz

G
1.00

Data Parameters
May27-2010
63

1

quisition Parameters
20100527
16.41
dpx400
5 mm QNP 1H/29
2gpg30
65536
cpcl3
100

2
31847.133 Hz
0.485949 Hz
1.0289652
41285.1
15.700 usec
6.00 usec

303.2 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
0.00000000 sec
0.01500000 sec

CPDPRG2
NuUC2
PCPD2
PL2
PL12
PL13
SFO2

= CHANNEL f2 ========
waltzlé
1H
80.00 usec
3.00 dB
22.00 dB
22.00 dB
400.1316005 MHz

F2 - Processing parameters

SI

' F
D
SB

LB

GB

T
200 180

T T
160 140

T
120

T
100

I T T I i

60 40 20 0

—

PC

ppm
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32768
100.6127708 MHz
EM
0
1.00 Hz
0
1.40



110

6 2
19
5 13
ol
11
L g 10 196 | 18
17
70 ' 14
8
3
60 - 1 | 1 | 1 | 1 )
4000 3000 2000 1000 400
Wavenumber{cm—1]
i § AGIE 16 . S8R 4 em-1
T074) T ON FRESE—2 3> Cosine
A 2 ) Axy L AE—F 2 mm/sec .
BE 110/05/14 17:35
AEE
AN Memory#16
S INE buckground
=D
1: 3107.72, 94.5962 2: 1607.38, 88.3293 3: 1556.27, 63 7332 4: 1581.20, 61.6338
5: 1487 81, 84.6973 6: 1455.99, 91,1635 7: 1348.00, 61.3532 8, 1166.72, 69.4989
9: 1090.55, 76.5136 10: 1010.52, 77.0015 11:  855.28, 79.4824 127 828.28, 72.8439
13:  762.71, 84,2619 14: 744.39, 70.6882 15:  701.00, 77.0998 16:  682.68, 76.9000
17:  605.54, 74.2207 18: 551.54, 76 7844 19:  459.94, 86. 7585 20:  413.66, 90.4452
NN Y|
EW% LR~k w9 LAR— k-
F=971405 - ¥¥Server¥Enterpr i se¥Projects¥Defaul t¥Data¥2010. 05. 29-skmt CN imine Br F 477402 - W¥Server¥Enterpr | se¥Projects¥Defaul t¥Data¥2010, 05. 29-skmt CN imineBr
rac-AD-H-10 vs 1- m| chi -AD-H-10 vs 1- Iml
J'l;}' 11V :\Gt(vsrﬁnterprisoﬂrajwtsmafmltwethodﬂuvsi. Tml..met ;7;}-'2{!&: m:erﬁntermiselPrujectsWefwnmthoﬂlmvsl. ml. met
14 g stem -4 -
Pzl 2610/05/30 15:06:30 SH4T B B 2010/06/01 13:29:15
EL 2010/05/30 16:19:18 ‘ilcﬂ 2010/06/01 14:34:46
X
vvm
T zorem i m - -1 200 T
74120000511 . '
. ; 400 B 400
1504 e i 150
3 rooJ R w3 i 200 o ; o %
H- [\\ | 7 VLW I | K
T ! ¢ .
0 S S S A — 0
° v v — ; ; ’ 20 25 20 3 40 S 0 5 60
0 35 40 45 55 60 [ min
min
12206 nm. 8 iR
CRE “!gg 96 A AF{vE - 1 4 381 %03 u“l'Ar —
T 7 50.349 2 44.61 114727199 97.962 W
2 49.80 18436283 49,651 W8
i il [ T 0 l | 17113459 100 000
37131788 100. 000
CN
Me N,Ns
Ph™" ""
NO,

Br

Table 2, entry 11
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8.04%
§.028

e}
™
Lf)
F‘

RNy

CN
Me N,Ns
o
Br NO,

Table 2, entry 12

7. 517
7.351
7.330
7.260
7.209
7.191
T.173
7.141
7.123
7.035
7.017
6.998
5.615
5.604
5.399
5.372
5.346
5.148
5.122

~
—\\\_

) l

3.400

= 3.372

T~ 3.343

2.588
2.574
2.559
2.544
2.530
1.573

Current Data Parameters

NAME May27-2010
EXPNO 64
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100527 -
Time 16.46
INSTRUM dpx400
PROBHD S mm QNP 1H/29
PULPROG zg30
D 32768
SOLVENT CcDhcl3
NS 8
DS 0
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 4096
DW 60.800 usec
DE 6.00 usec
TE 303.2 K
Dl 1.00000000 sec
] MCREST 0.00000000 sec

MCWRK 0.01500000 sec
======== CHANNEL fl ===
NUC1 1H
Pl 7.90 usec
PL1 3.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI

| SF 400.1300092 MHz
WDW M

i SSB 0
LB 0.30 Hz
GB G

k‘_ PC 1.40

M I s S T T

95 90 85 8.0 75 70 65 6.0 55 5.0 45 40 35 30 25

EI

74
70
46

149.81
— 144.72
132
131.04
130.20
1

133.85

129.06
128.47
128 31
- 123

A23 o7

v

N\

— 90.36

1732

77.00
76.69

T T
20 15 1.0

c g

o
-

62.51
— 53 .45
———51.04
38.18

5.75

(O

Current Data Parameters

NAME May27-2010
EXPNO 65
PROCNO 1

F2 - Acquisition Parameters
Date_ 20100527
Time 16.53
INSTRUM dpx400
PROBHD 5 mm QNP 1H/29
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 122

Ds 2

SWH 31847.133 Hz
FIDRES 0.485949 Hz
AQ 1.0289652 sec
RG 23170.5

Dw 15.700 usec
DE 6.00 usec
TE 303.2 K
Dl 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2

W

SSB

LB
T T " T T T T T T T T T ;2
200 180 160 140 120 100 80 60 40 20 0 ppm

S34

CHANNEL £2
waltzl6

1H

80.00

3.00

22.00

22.00
400.1316005

F2 - Processing parameters

32768
100.6127713 MHz
EM

0
1.00 Hz
0

1.40



100 W
1 2 9 |
6 21
90 -
5 5 13 |1
L 1 12 18
15 20
st 8O
i0
r 19
16
70 -
L 34 7
60 — 1 | 1 1 | 1
400 3000 2000 1000 400
Wavenumber{cm-1]
MEEH 16 . 2R 4 et
=R oN FTREAE—2 3 Cosine
A 2 ) e “:’—F 2 mm/sec
BE 110/06/15 13:23
MEE
274IL% Memory#3
HoTILEA buckground
EE
1: 3105.80, 95 3425 2: 1607.38, 94.4681 3: 1557.24, 68.7705 4: 1532.17, 68 7658
5: 1488.78, 88.7740 6: 1457.92, 92.9211 7: 1349.93, 68.5338 8: 1314.25, 87 6051
9: 1218.79, 94.6198 10: 1169.62, 79 2183 11: 1087.66, 85, 7008 12: 1010.52, 86.1135
13: 854. 31, 88.9193 14: 815.74, 89.1193 15:  794.53, 83.1792 16: 745.35 73 2796
17: 700.03, 88.5048 18: 682.68, 87 1034 19:  617.11, 76.2598 20: 551.54, 83 6058
. .
A=y 1 nsyoan
% LR— e LAH—
F 921405 ¥¥Server¥Enterprise¥Projects¥Defaul t¥Data¥20100607 skmt -cn sty br dens | T 92740 E ¥¥Server¥Enterpr i se¥Projects¥Defau| t¥Data¥20100607 skmt —cn sty br dens
rac 10vst Iml. dat rac 10vsl. dat
AF v ¥¥Server¥Enterprise¥Projects¥Defaul t¥Method¥10vs]. Tml. met Ayb A% ¥¥Server¥Enterpr i se¥Projects¥Defau| t¥llethod¥10vsl. Iml.met
14 R System 14 -8 System
ST EE: 2010/06/07 22:06:42 S EH 2010/06/07 20:23:49
HBIBER: 2010/06/07 22:28:21 @ B R 2010/06/07 22:33:59
wx WX
o 1:208nm. Bam - 1000 haie :_ 1: 208 nm, 8 nm 1000
T7820100511 7757010051 1
750+ —-- SRR . - . 150 ‘ 7504 - - - 750
1}
|
% 500 ae- N s0 2 3 sof---- 500
250 250 250 : F 250
o d . : : L 1 st 0 : —— & T - T 0
a 6 8 10 12 14 16 18 20 4 6 8 0 1" 18 20
min min
10209 nm, 8 s 10200 rm, § R .
0% A A5y} Pk # £H % A" -25{y0~
é ) 3 50, 427 2.66 1 7 .3
14.93 a1n21 49.573 WM 14.85 103806400 98.683 M
[ Hl; I | seiaas] el .. - § Bl 1 T vosisaw | 100,000 | |
CN
Me _Ns
N
“Ph
NO,

Br
Table 2, entry 12
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WCHODISONOCOCNULAMPOVUNMNIIMUDOAMVII AN OMONDT O NWNEONOWON
OoVWUOUWrOVUMANCUNYFLTULMNNCCOTEAMANNNDOA T MOUMT MO MNO
AN MM MANANNAAA—ASDCOAT VOV PFIMMEOMSTNNNLWDLWLWN NN IEI‘IH! I“.Ii: Ii'
[ o o S O e S o o S R Te BT R o I T R To BT BT T IV ITo R Yo ST R T I TS BT BES N R R B B ]
Current Data Parameters
NAME Apr25-2010-hayashi
EXPNO 10
()a"\\¢§5; PROCNO 1
F2 - Acquisition Parameters
Me Ns Date_ 20100425
N~ Time 13.50
INSTRUM spect
. . PROBHD 5 mm PABBO BB-
w 4 PULPROG zg30
Ph Ph D 65536
SOLVENT cDCla
NO, NS 16
i DS 2
equation 5 SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
' PL1 -4.00 dB
‘ SFO1 400.1824713 MHz
F2 - Processing parameters
I sI1 32768
SF 400.1800076 MHz
WDW EM
I ! SsB 0
iy { LB 0.30 Hz
Jfun A B 0
[ l \ ﬁ, h J PC 1.00
A
R T T T T T T T T T T T A IR | LN DR AN MR
95 90 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm
0~ ™
ﬁg alala Fﬂﬁgféﬁéﬁgﬂiq ﬁ; Eﬂ E; ﬁ% Iéﬂ
- MmN Olriv~irivie =l - - L]

oM RO NRDDODDNNNO ™
o FoavmAnN® 0 ne aqae o 5 w o ° <;ﬁ‘;ii;;:E;-:)
o v VMmoo AQDOmMmD . R . . - .
T2 58338388581 28 gREge 5 3 i " BMR
Current Data Parameters
NAME Rpr25-2010-hayashi
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100425
Time 15.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 181
DW 20.800 usec
DE 6.00 usec
TE 298.6 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
Pl 7.20 usec
PL1 -3.50 dB
SFO1 100.6354036 MHz
= CHANNEL f2 =
- CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.00 dB
PL13 14.00 dB
SFO2 400.1816007 MHz
2 - Processing parameters
sI 32768
SF 100.6253410 MHz
WDW EM
SSB ]
LB 1.00 Hz
GB 0
T T T DAL MM MMM T T T T T T T T lbC 1.40
160 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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100

o e e R —— SN
f\vﬂ’ \f'*[ Mﬂ ! ¥
_ / | f
T 23 56 \ ] |
90| 1 19
12 e 20
15
9 13 “’
w : 6'7
80 - n
10
8
0 — L | L - L. I . | J— _._1,7‘
4000 3000 2000 1000
Wavenumberlem=1]
MW EHK 16 . SR . 4 om-1
“a7q1) vy ON FREAE—a > Cosine
4 1 AFpLRE—F 2 m/sec
=1 110/04/27 14:19
AEE
274 INE Memor y#6
Ho7TLE buckground
=
1: 3852 11, 095 0523 2. 373448, 94 3275 3. 3648.66, 94.4703 4: 2031.27, 95 5866
5: 1683.55, 94 6548 6. 1652.70, 94.7148 7: 1555 31, 72.4886 8: 1531.20, 73.9118
9: 1456 96, 87 5470 10: 1348.96, 78.1001 11: 1164.79, 80.6703 127 1088. 62, B89.8855
13: 1010.52, 87 4015 14: 854.31, 91.7762 15: 805.13, 88.3263 16: 745.35, 84.5702
17: 700.03, 85 9594 18:  684.61, 89.0377 19: 615.18, 91.0708 20: 553.47, 90.0238
A=y 1N A=y N
[ Y S w6 LH—
;h;:-o:lﬁl-rac—l{ﬁgx.r:&temnS“PrajEctewefwltmt“mm-m—lﬁ ;l;r:zlf’)clllyl ‘ﬁl_'m:?rﬂtemr|aaKProJoct3¥lefaultWatalelO-O&-lS
ii;i 774’!:5 WScrvtr\‘Enturpr|saPruJ-ctleefau!tﬂaﬁmd¥&0vs1 Tml. fi;‘ 7788 ¥Server¥Enterpr i se¥Pro jects¥efaul t¥lethod¥80vs1 1ml. met
stem
NHEK 201 /Dﬁ! 20:46:12
EﬂﬂBﬂ 2010/06/16 21:36:03 gfﬂﬁgg %810582515 22-49-48
200~ oo
— — R i
1501 ----- i L T e e
g oy 2 ERE T T L SRR E P EY FERE 500
s | 250 250
|
) - . ,
10 15 20 10 15 20 35 a0
1: 208 nm, 4 1: 208 om, 4
iR

i I L aseoosea] 100,000 | |
O/\/

Me N,Ns

Ph “’Ph
NO,

equation 5

6
2428380

e
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7.402
7.397
7.383
7.380
7.344
7.330
7.323
7.308
7.294
7.260
7.245
7.227
7.212
5.787
5.773
5.769
5.755
5.745
5.731
5.310
5.267
5.201
5.176
4.804
4.778
4.751
4.370
4.346
3.271
3.241
3.213
3.196
3.185
3.175
3.166
3.156
3.146

™
o~
D:)
N

a2

2. 799
2.789
2.765
2.736
2.560
2.547
2.543
2.530
2.513
2.501
2.349
2.337
2.314
0.743
0.725

e Ry

<)

(<O

Current Data Parameters
NAME

May29-2010
EXPNO 86
X PROCNO 1
Me F2 - Acquisition Parameters
NH Date_ 20100529
Time 18.55
- . INSTRUM dpx400
PR ‘Ph PROBHD 5 mm QNP 1H/29
PULPROG zg30
TD 32768
yoz SOLVENT cDpcl3
NS 8
DS 0
SWH B8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 3251
DwW 60.800 usec
DE 6.00 usec
! TE 303.2 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
| NUC1 1H
31 10.70 usec
PL1 4.00 aB
SFO1 400.1324710 MHz
' F2 - Processing parameters
S1 16384
SF 400,1300092 MHz
WDW EM
SsB 0
LB 0.30 Hz
CB 0
k PC 1.00
T T T T T T T T T T T ™ T T T T T T T T
9.5 90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 ppm
S 88 3 |8 3| 3=[8 =
=3 ol [v|a| |« |+ & e[ o
e
COSYGS
TANS O @AM
e ey ] @23 23 < - a
@~ w1 @0 - - P . . .
aooyNNNs S NS 5% 8 3 2 BRU ER

Current Data Parameters

NAME May29-2010
EXPNO 87
PROCNO 1

F2 - Acquisition Parameters
Date_ 20100529

Time 19.00
INSTRUM dpx400
PROBHD 5 mm QNP 1H/29
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 101

DS 2

SWH 31847.133 Hz
FIDRES 0.485949 Hz
AQ 1.0289652 sec
RG 20642.5

Dw 15.700 usec
DE 6.00 usec
TE 303.2 K

Dl 2.00000000 sec
dill 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
se=s==== CHANNEL f] ss======
NUCL

Pl 9.30 usec
PL1 3.00 dB
SFO1 100.6254358 MHz
=smas=s== CHANNEL f2 =sss=s===
CPDPRG2 waltzlé

NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 22.00 dB
PL13 22.00 dB

SF02

ST
SE
WDW
SSB
LB
GB

T T
200 180

T
140

L T T T T T r T

T
160 120 100 80 60

S38

PC

ppm

400.1316005

F2 - Processing parameters
32768

100.6127698 MHz
EM

0
1.00 Hz
Q

1.00
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110
11 20
9 10 12 L
13 19
6
7 8
| 5
14
40 -
16
20 — -
10 1 . | 1 L
4000 3000 2000 1000 400
Wavenumber[em=1]
ﬁ,llﬂﬂl 16 SR 4 cm—1
ORI ML ON FRAAE—L 30 Cosine
T4 2 AFrevRE—F 2 mm/sec ,
HEF 110/06/14 17:44
BIEE
FZ74IIL% Memor y#5
HyoTILB buckground
=P
1: 3064.33, 82.3288 2: 3030.59, 78.2336 3: 2924.52, 64 9168 4: 1639.20, B81.6557
5: 1548.56, 12.7935 6: 1494.56, 72.1405 ; 7. 1455.99, 64.2195 8: 1371.14, 63 6569
9: 1146.47, 79.9904 10: 1078.98, 80.5164 “11: 1029.80, 84,6565 12: 998,95 80 4762
13 916.02, 75.0801 14 755.96, 50.6008 15: 737.64, 56.3262 16: 700.03, 28.2570
17 660. 50, 82.2213 18: 622.89, B0.8433 19: 545.76, 75.5402 20: 510.08, 85.9245
X
Me
NH
Ph™ “Ph
NO,
5



