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General Information: Commercial reagents were used as received, unless otherwise stated.
Chemical shifts are reported in ppm from tetramethylsilane with the solvent resonance as the
internal standard. The following abbreviations were used to designate chemical shift mutiplicities: s
= singlet, d= doublet, t= triplet, = quartet, h= heptet, m= multiplet, br= broad. All first-order
splitting patterns were assigned on the basis of the appearance of the multiplet. Splitting patterns
that could not be easily interpreted are designated as multiplet (m) or broad (br). Mass spectra were
obtained using fast-atom bombard (FAB) spectrometer or electrospray ionization (ESI) mass
spectrometer. Optical rotations were measured using a 1 mL cell with a 1 dm path length on a
Perkin-Elmer 341 digital polarimeter and are reported as follows: [a], " (C in g per 100 mL of

solvent). HPLC analysis was performed using ChiralPak columns purchased.

Representative procedure for the synthesis of catalysts:

Synthesis of catalyst 1d:

1.NaCNBHj;, AcOH
O\\‘/ MeCN, H,O
propionaldehyde (5eq)
NH > N~
Oj 2. 4M ag.HCl, reflux O’
NH, ‘NH,
la 1d

la[T. L. 2000, 41, 8431-8434 ] (3.40 g, 21.8 mmol, 1 eq), propionaldehyde (7.68 mL, 109.0 mmol,
5 eq), and H,O (6 mL) were mixed in a 100-mL round bottomed flask with acetonitrile (120 mL)
and stirred for 15 minutes. Sodium cyanoborohydride (2.87 g, 45.8 mmol, 2.1 eq) was added
followed by AcOH (6 mL) 15 minutes later. After 2 hours, the volatiles were removed in vacuo and
the resulting residue transferred to a separatory funnel with ethyl acetate (200 mL) and 1M NaOH
(50 mL). The organic layer was washed twice with 1M NaOH (50 mL), brine (50 mL), and dried
(NazSOy). The ethyl acetate was removed in vacuo and the crude residue was taken up in 4M HCI
(100 mL). The resulting solution was refluxed for 12 hours and after cooling to ambient

temperature was made basic to pH~13 with 4M NaOH. The aqueous layer was extracted three
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times with CH,Cl, (100 mL), and dried (Na,SOs). Solvent removal in vacuo afforded crude 1d as a
pale yellow oil which was distilled in vacuo to afford pure 1d (3.2 g, 74% yield over all steps) as a
colorless oil. [ o 1 =-137.0 (c= 1.0, CHCLs); 'H NMR (300 MHz, CDCls): & 0.82 (6H, t, J=7.2
Hz), 0.96-1.10 (4H, m), 1.23-1.38 (4H, m), 1.45-1.48 (1H, m), 1.69-1.71 (4H, m), 1.87-2.06 (2H,
m), 2.17-2.41 (4H, m), 2.43-2.55 (1H, m); °C NMR (CDCls, 75MHz): & 11.8, 22.5, 22.8, 25.1,
26.0, 35.1, 51.3, 52.0, 66.9, 76.6, 77.1, 77.5; HRMS for Ci2Hz¢N> (M), caled. 198.2096, found
198.2098.

OY The title product was prepared according to the procedure of Finney ' as yellow
NH  solid. [ @ *°» = +10.8 (c= 1.0, CHClL;); '"H NMR (300 MHz, CDCl5): & 1.02-1.25 (4H,
O""NHZ m), 1.61-1.64 (2H, m), 1.72 (3H, s), 1.90-1.92 (4H, m), 2.28-2.35 (1H, m), 3.32-3.42

1a (1H, m), 6.24 (1H, br); °C NMR (CDCls, 75MHz): & 23.4, 25.0, 32.4, 35.4, 55.2,

56.0, 57.6, 170.5; HRMS for CgH{7N,O (M+1)", caled. 157.1335, found 157.1336.

| The title product was prepared according to the general procedure as colorless oil in

N\
0 70% yield. [ o 1*°p = -29.7 (¢= 1.0, CHCl3); "H NMR (300 MHz, CDCl5): § 1.10-1.18
“NH,

" (4H, m), 1.72-1.77 (4H, m), 1.88-2.00 (2H, m), 2.22 (6H, s), 2.50-2.56 (1H, m); '*C

NMR (CDCls, 75MHz): 6 20.7, 25.1, 25.7, 35.3, 40.2, 51.5, 69.9; HRMS for CgH;3N»
(M), calcd. 142.1472, found 142.1470.

\ The title product was prepared according to the general procedure as colorless oil in
O/Nw 85% yield. [ o ]*°p = -112.9 (c= 1.0, CHCL); 'H NMR (300 MHz, CDCl;): &

“NH,  0.91-1.00 (6H, m), 1.00-1.10 (3H, m), 1.62-1.70 (6H, m), 1.86-2.14 (2H, m),

le 2.27-2.30 (2H, m), 2.49-2.56 (3H, m); °C NMR (CDCls;, 75MHz): & 15.0, 23.1,
25.1,26.1,35.2,43.4, 51.2, 66.4; HRMS for C1oH,,N, (M), caled. 170.1783, found 170.1785.

H/ The title product was prepared according to the general procedure as colorless
ONW oil in 83% yield. [ o ]*’» = -108.6 (c= 1.0, CHCls); '"H NMR (300 MHz,
“'NH,
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CDCls): & 0.80-0.85 (6H, m), 1.07-1.33 (12H, m), 1.60-1.70 (5H, m), 1.82-2.00 (2H, m), 2.20-2.22
(2H, m), 2.31-2.38 (3H, m); °C NMR (CDCl;, 75MHz): § 14.0, 20.6, 22.8, 25.1, 26.0, 31.7, 35.2,
49.8,51.3, 66.8; HRMS for C14H3/N> (M+1)", caled. 227.2482, found 198.224.2479.

The title product was prepared according to the general procedure as colorless oil
d in 63% yield. [ a J*% = -148.1 (c= 1.0, CHCls); '"H NMR (300 MHz, CDCl;): &

N
O’ 0.77-0.91 (12H, m), 1.00-1.29 (4H, m), 1.60-1.80 (7H, m), 1.88-2.11 (4H, m),
'NH, 2.11-2.20 (2H, m), 2.48-2.57 (1H, m); *C NMR (CDCls, 75MHz): § 20.8, 21.2,
1f 22.1, 25.2, 26.0, 26.7, 35.3, 51.2, 66.9; HRMS for Ci4HsN, (M), caled.

226.2409, found 198.226.2407.

H\)\ The title product was prepared according to the general procedure as colorless oil
QNHZ in 23% yield. [ a *°p = -83.3 (c= 1.0, CHCls); 'H NMR (300 MHz, CDCl5): &
0.85-0.87 (6H, dd, J = 1.3Hz, 1.3Hz, 6.6Hz), 1.00-1.21 (4H, m), 1.30-1.50 (1H,

0 br), 1.61-1.68 (4H, m), 1.78-1.88 (1H, m), 1.88-2.00 (2H, m), 2.20-2.26 (2H, m),
2.49-2.53 (1H, m); °C NMR (CDCls, 75MHz): § 20.6, 20.7, 25.3, 25.4, 28.8, 31.6, 36.0, 55.2, 55.4,

64.1; HRMS for C;oH22N; (M), caled. 170.1783, found 170.1785.

The title product was prepared according to the general procedure as

Ni/\/\//:/\ﬁ/\/\/ colorless oil in 87% yield. [ a *°p = -59.3 (c= 1.0, CHCl3); '"H NMR
ij"'fNH2 (300 MHz, CDCl3): 6 0.83-0.88 (6H, m), 1.24 (36H, br s), 1.50-1.59
o (1H, m), 1.59-1.68 (1H, m), 1.68-1.80 (3H, m), 1.80-2.17 (3H, m),

2.17-2.35 (2H, m), 2.35-2.50 (3H, m); °C NMR (CDCls;, 75MHz): § 14.1, 22.7, 22.8, 25.2, 26.1,
27.5,29.4,29.5, 29.6, 29.7, 31.9, 35.1, 50.1, 51.3, 66.9; HRMS for Cy6Hs4N> (M), calcd. 394.4287,

found 394.4291.

O | The title product was prepared according to the general procedure as pale yellow
N oil in 40% yield.[ o ]*% = 86.4 (c= 0.5, CHCl;); 'H NMR (300 MHz, CDCls): &
O “NH, 2.08-2.13 (2H, br), 2.20 (6H, s), 3.62 (1H, d, J = 10.6 Hz), 4.41 (1H, d, J = 10.4
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Hz), 6.93-7.04 (3H, m), 7.04-7.13 (5H, m), 7.18-7.25 (2H, d, J = 7.9 Hz); °C NMR (CDCL,
75MHz): § 41.0, 55.7, 75.4, 126.8, 126.9, 127.3, 128.0, 128.1, 129.8, 134.0, 143.4; HRMS for
C16HaoN> (M), caled. 240.1626, found 240.1628.

General procedure for aldol reaction:

1d-TfOH 10mol%
(@] OH O

m-NO,PhCOOH 10mol%
*  R°CHO R3
Rl R? r.t. 20-72 hours Rl R?

To a given anhydrous ketone (20. equiv.) was added the corresponding aldehyde (0.25 mmol),
3-nitrobenzoic acid (0.025 mmol) and catalyst 1d-TfOH (0.025 mmol) (prepared in CH,Cl, with 1
eq. 1d and 1 eq. TfOH). The resulting mixture was stirred under room temperature for 20-72 hours
and then directly purified through flash column chromatography on a silica gel to afford the pure
products.

Products 3a-3h * and 4a-4b >3 4e (anti isomer)* and 4m?are known compounds. 4g-4i
could be transformed into known compound by simple deprotection of benzyl group.
Optimization of Conditions:

The first Acid screening:

o 0 1b O OH
P /©)\H 10 mol% )‘\/K@
0.5mL o 0.5mmol 24nheoal:trs NO

Acid Yield (%) * Ee (%)

CF;SOsH 86 70

TFA 47 69

AcOH 9 43
m-NO,PhCOOH 16 59
PTSA 33 63
Camphor sulfonic acid 34 60

PhCOOH 13 41
Cl,CHCOOH 36 62

* isolated yields
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Solvent screening:

)?\ /©)OkH 1d-TfOH 10mol% o OH
' O,N 0.5mL Solvents */K@
0.5mL 0.25mmol 23 hours NO;
Solvents Yield (%) ° Ee (%)
neat 83 94
neat” 40 92.4
Dioxane 61 93.2
CH;CN 27 94.9
Toluene 88 91.7
MeOH 73 95.2
CH,Cl, 73 93.4
CHClI; 63 93.2
CICH,CH,Cl 61 94.0
Et,O 79 93.2
DMSO 33 94.8
DMF 29 95.8
Hexane 59 93.4

10 eq H,O was added. ® isolated yields.
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Screening of the second acid:

)(J)\ /©)OKH 1d-TfOH 10mol% o OH
N
0.5mL 0.25mmol Xmol% weak acid NO
Weak acid?® X Time (hour) Yield (%) Ee (%)
PhCOOH 5 19 73 94.9
PhCOOH 10 19 80 94.9
PhCOOH 20 19 78 94.5
m-NO,PhCOOH 10 19 94 95.2
PTSA 10 19 19 95.3
CPSA 10 19 2 n.d.
AcOH 10 19 59 95.1
TfOH 10 19 4 95.7
H,O 100 19 42 95.5
H,O 500 19 44 95.0

a: PTSA: p-Toluenesulfonic acid; CPSA: D-Camphor-10-Sulfonic Acid.
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Full list of substrates 2

O OH O
1d-TfOH(10 mol%)
+ RCHO ™ 'N5,PhCOOH (10 mol%), rt RSJ\HJ\
R! R? 20-72 h R! R?
entry R, R2 R® Yield (%)° ;r | Syri;n i et

1 H,H  2-NO,Ph 92 94
2 H,H  3-NO.Ph 96 94
3 H,H 4-CNPh 95 94
4 H,H 4-CF5Ph 83 95
5 H, H 1-Napth 93 -—-- - 97
6 H,H 4-CIPh 63 94
7 H,H 2-CIPh 97 95
8 H,H 3-BrPh 92 92
9 H,H 2-BrPh 84 93
10 H,H Ph 56 94
11 H,H  4-MeOPh 21 93
12 H,H OH‘ 20 89
13* Me,H  4-NO,Ph 95 9:1 10:1 96
14 Me,H 2-NO,Ph 97 8:1 9:1 96
155 Me, H 2-CIPh 85 >10:1 12:1 87
16 Me, H 1-Napth 53 4:1 5:1 92
17 Me,Me  4-NO,Ph 78 — 9:1 >05
18 Me,Et  4-NO,Ph 75 >20:1 4:1 96
19 H,Et  4-NO,Ph 92 1:5 88
200 H,'’Pr  4-NO,Ph 56 1:>20 85
21  BnO,H 4-NO,Ph 98 >20:1 9:1 97
22 BnO,H  4-ClPh 91 >20:1 10:1 92
23  BnO,H  1-Napth 99 >10:1 5:1 >99
24  BnO,H Ph 76 >20:1 5:1 86
25 -(CH,)s- 4-NO,Ph 99 1:9 98"

* Reaction with 20 equiv. of ketones under neat conditions. ® Isolated yields. ¢ Determined by 'H NMR, rr:
regioisomer ratio; b:l: the ratio of branched and linear products. ¢ Determined by HPLC. ¢ Reactions under 4 °C

with 20 mol% of catalyst. Fee of the anti isomer, reaction with 2.0 equiv. of cyclohexanone in CH,Cl, in 12 h.
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Spectra data for all the Aldol products
Yield: 94%; Enantiomeric excess: 95%; [ o I*°b = -61.8 (c= 1.0, CHCl3);
O OH
'H NMR (300 MHz, CDCls):  2.22 (3H, s), 2.83-2.92 (2H, m), 3.56 (2H, d,

J =32 Hz), 5.24-5.29 (1H, m), 7.53 (2H, d, J = 8.9 Hz), 8.22 (2H, d, J =

5

NO,
3a 8.9 Hz).
O OH Yield: 96%; Enantiomeric excess: 94%; [ o I*°p = -66.1 (c= 2.0, CHCl5);
NO,
)J\)\©/ '"H NMR (300 MHz, CDCLy): § 2.23 (3H, ), 2.86-2.96 (2H, m), 3.58 (1H,
a0 br, s), 5.24-5.26 (1H, m), 7.50-7.57 (1H, t, J = 8.1 Hz), 7.70-7.76 ( 1H, m),

8.12-8.24 (2H, m).

O OH Yield: 95%; Enantiomeric excess: 94%; [ a ]201) =-70.2 (c= 0.5, CHCl); 'H
NMR (300 MHz, CDCl5): 6 2.19 (3H, s), 2.81 (2H, d, J = 6.2 Hz), 3.62-3.64

5

CN (1H, m), 5.16-5.21 (1H, m), 7.50(2H, d, J = 7.7 Hz), 7.60 (2H, d, J = 8.3
3c
Hz).

O OH Yield: 93%; Enantiomeric excess: 97%; [ a ]20D = -84.0 (c= 0.5, CHCl3); H
NMR (300 MHz, CDCl;): & 2.23 (3H, s), 2.97-3.04 (2H, m), 3.38 (1H, br),
5.94-5.98 (1H, m), 7.46-7.52 (3H, m), 7.69 (1H,d , J=7.2 Hz), 7.79 (1H, d, J =

o

o 8.3 Hz), 7.86-7.89 ( 1H, m), 8.01-8.02 (1H, m).

Yield: 97%; Enantiomeric excess: 95%; [ a ]*°p = -86.5 (c= 2.0, CHCL;); 'H
NMR (300 MHz, CDCl5): 6 2.17 (3H, s), 2.56-2.63 (1H, dd, J = 9.6 Hz, 9.6 Hz,

S

C
e 17.7 Hz), 2.90-2.97 (1H, dd, J = 2.3 Hz, 2.3 Hz, 17.7 Hz), 3.55 (1H, d, J = 3.4
Hz), 5.42-5.48 (1H, m), 7.12-7.29 (3H, m), 7.58-7.59 (1H, m).
O OH

Yield: 92%; Enantiomeric excess: 92%; [ a *°p = -51.7 (c= 1.0, CHCly); 'H
NMR (300 MHz, CDCls): 6 2.20 (3H, s), 2.82 (1H, s), 2.82-2.86 (1H, d, J = 2.6

g

s Br Hz),3.35-3.41 (1H, m), 5.06-5.16 (1H, m), 7.16-7.31 (2H, m), 7.37-7.44 (1H, m),
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7.53 (1H, s).
O OH Yield: 56%; Enantiomeric excess: 94%; [ a ]*°p = -62.9 (c= 1.0, CHCL;); 'H
NMR (300 MHz, CDCls): 6 2.20 (3H, s), 2.82-2.91 (2H, m), 3.25 (1H, br),

g

39 5.14-5.18 (1H, dd, J = 3.8 Hz, 3.6 Hz, 8.7 Hz), 7.28-7.33 (1H, m), 7.34-7.36 (4H,
d, J=4.2 Hz).
O OH Yield: 21%; Enantiomeric excess: 93%; '"H NMR (300 MHz, CDCl5): & 2.17

S

(3H, s), 2.75-2.92 (2H, m), 3.22 (1H, br), 3.79 (3H, s), 5.07-5.11 (1H, dd, J =
OMe
3h 3.4 Hz, 3.4 Hz, 8.6 Hz), 6.85-6.89 (2H, m), 7.24-7.28 (2H, m).

OH O Yield: 95%; For syn isomer: enantiomeric excess : 96%; [ o 1% = -50.6

-

(c= 1.0, CHCl3); "H NMR (300 MHz, CDCLy): 8 1.04 (3H, d, J = 7.4 Hz),

O

2N " 2.24 (3H, s), 2.78-2.87 (1H, m), 3.43 (1H, d, J = 2.6 Hz), 5.28 (1H, t, J =
2.5 Hz), 7.52 (2H, d, J = 9.0 Hz), 8.20 (2H, d, J = 8.7 Hz); °C NMR
(CDCls, 75MHz): § 9.5, 29.1, 52.4, 71.7, 123.5, 126.7, 147.2, 149.0, 213.2; HRMS for C;H4sN,04

(M+1)", caled. 224.0917, found 224.0918.

OH O  Yield: 97%; For syn isomer: enantiomeric excess : 96%; [ a J*°p = +45.6 (c=

0.25, CHCls); 'H NMR (300 MHz, CDCL3): & 1.05 (3H, d, J = 7.5 Hz), 2.30 (3H,

<

NO, s), 3.03-3.12 (1H, m), 5.78 (1H, d, J = 1.9 Hz), 7.41-7.51 (1H, m), 7.61-7.75 (1H,
4b
m), 7.88 (1H, d, J = 7.9 Hz), 8.04 (1H, dd, J = 1.1 Hz, 1.1 Hz, 8.3 Hz); *C NMR
(CDCLs, 75MHz): § 9.2, 28.9, 49.9, 67.9, 124.8, 128.2, 129.4, 133.4, 137.0, 147.1, 213.9; HRMS

for C11H1sN,04 (M+1)", caled. 224.0917, found 224.0917.

OH O  Yield: 85%; For syn isomer: enantiomeric excess : 87%; Product containing

inseparable linear isomer. "H NMR (300 MHz, CDCls): & 0.94-0.99 (3H, d, J =

.

Cl 7.4 Hz), 2.24 (3H, s), 2.93-3.06 (1H, m), 3.25 (1H, d, J = 2.6 Hz), 5.44-5.49 (1H,

e m), 7.14-7.34 (3H, m), 7.51-7.62 (1H, m); °C NMR (CDCl;, 75MHz): & 8.8,
29.0, 49.1, 69.2, 126.7, 128.3, 128.4, 129.3, 131.0, 138.6, 213.9; HRMS for C;;H4C10, (M+1)",
calced. 213.0677, found 213.0678.
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OH O Yield: 53%; For syn isomer: enantiomeric excess: 92%; [ a ]201) =-66.0 (c=0.5,
CHCL); 'H NMR (300 MHz, CDCL): & 1.05-1.12 (3H, m), 2.25 (3H, s),
2.98-3.07 (1H, m), 3.17 (1H, d, J = 2.5 Hz), 5.99 (1H, s), 7.49-7.54 (3H, m),

%

ad  7.71-7.76 (1H, d, J = 7.2 Hz), 7.76-7.84 (1H, d, J = 8.1 Hz), 7.87-7.90 (2H, m) ;
13C NMR (CDCls, 75MHz): § 9.8, 29.1, 51.3, 69.1, 122.3, 124.1, 125.3, 125.4, 126.1, 127.8, 129.1,
129.6, 133.7, 136.7, 213.7; HRMS for C,sH170, (M+1)", caled. 229.1223, found 229.1223.

Yield: 78%; For syn isomer: enantiomeric excess : >95%: [ o *’p = -19.4

OH O
/@)\HH (c= 1.0, CHCI3); '"H NMR (300 MHz, CDCl3): 6 1.01-1.09 (6H, m),
O,N 2.41-2.65 (2H, m), 2.82-2.85 (1H, m), 3.56 (1H, d, J = 2.3 Hz), 5.23 (1H, t,
4e

J=2.5Hz), 7.50 2H, d, J = 8.3 Hz), 8.18-8.22 (2H, m); '>*C NMR (CDCl,
75MHz): § 7.5, 9.9, 29.7, 35.1, 51.4, 71.9, 123.5, 126.8, 147.2, 149.1, 216.1; HRMS for C1,H;sNO,4
(M+1)", caled. 238.1074, found 238.1075.

OH O Yield: 75%; For syn isomer: enantiomeric excess : 96%; [ o ]2013 =-23.6 (c=

0.5, CHCl3); 'H NMR (300 MHz, CDCls): & 0.88-0.94 (3H, t, J = 7.4 Hz),

;

NO, 1.01-1.04 (3H, d, J = 7.4 Hz), 1.58-1.65 (2H, m), 2.44-2.54 (2H, m),

Af 2.81-2.83 (1H, m), 3.57 (1H, d, J = 2.3 Hz), 5.23 (1H, t, J = 2.6 Hz), 7.51

(2H, d, J = 8.9 Hz), 8.20 (2H, d, J = 8.9 Hz); *C NMR (CDCls, 75MHz): § 9.7, 13.7, 16.9, 43.8,

51.5, 71.9, 123.5, 126.8, 134.8, 149.1, 215.7; HRMS for C;3H;sNO; (M+1)", caled. 252.1230,
found 252.1231.

OH O  Yield: 98%; For syn isomer: enantiomeric excess : 97%; [ a *p = -72.4

/@J\H\ (c= 0.25, CHCL3); 'H NMR (300 MHz, CDCly): § 2.21 (3H, s), 3.13-3.15

OaN “en (1H, br), 3.96 (1H, d, J = 3.6 Hz), 4.35(1H, d, J = 11.5 Hz), 4.58 (1H, d, J

— 11.5 Hz), 5.06-5.10 (1H, m), 7.03-7.10 (2H, m), 7.22-7.30 (3H, m), 7.49

(2H, d, J = 8.9 Hz), 8.17 (2H, d, J = 8.9 Hz); *C NMR (CDCls, 75MHz): & 27.8, 73.5, 73.8, 87.0,

123.5,127.1, 128.2, 128.5, 128.6, 136.0, 147.5, 147.6, 209.8; HRMS for C;7H;sNOs (M+1)", caled.
316.1174, found 316.1181.
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OH O Yield: 91%; For syn isomer: enantiomeric excess : 92%; [ o ]201) =-59.8
/@J\H‘\ (c= 1.0, CHCl3); '"H NMR (300 MHz, CDCl3): & 2.12 (3H, s), 3.03 (1H, br),
Cl O\Bn 3.90 (1H, d, J = 4.1 Hz), 4.32-4.59 (2H, AB, J =27 Hz, 11.6 Hz), 4.91 (1H,
" d, J = 4.0Hz), 7.09-7.12 (2H, m), 7.21-7.31 (7H, m); *C NMR (CDCl;,
75MHz): 6 27.8, 73.6, 73.7, 87.8, 127.6, 128.1, 128.3, 128.5, 133.8, 136.3, 138.3, 209.8; HRMS for
C17H5Cl05 (M+1)", caled. 305.0939, found 305.0940.

Yield: 99%; For syn isomer: enantiomeric excess : >99%; [ o *’p = -95.5 (c=
1.0, CHCl3); '"H NMR (300 MHz, CDCls): & 2.21 (3H, s), 3.05 (1H, br),
4.01-4.39 (3H, m), 5.80 (1H, s), 6.90-7.06 (2H, m), 7.13-7.30 (5H, m), 7.47-7.52
(3H, m), 7.69 (1H, d, J = 7.0 Hz), 7.80-7.88 (2H, m), 7.96-8.01 (2H, m); "°C

NMR (CDCl;, 75MHz): 6 27.9, 71.7, 74.0, 86.5, 122.4, 124.1, 125.2, 125.6,
126.4, 128.0, 128.3, 128.5, 129.0, 129.8, 133.7, 135.6, 136.3, 210.5; HRMS for C;;H,NO; (M+1)",
calcd. 321.1485, found 321.1487.

Yield: 76%:; For syn isomer: enantiomeric excess :86%; [ o ]*°p = -68.0 (c= 1.0,

OH O
CHCL); 'H NMR (300 MHz, CDCL): & 2.08 (3H, s), 2.9 (1H, br), 3.94 (1H, d, J
O., =43 Hz),430-4.59 (2H, AB, J = 46.7 Hz, 11.7 Hz), 4.94 (1H, d, J = 4.0 Hz),
4j 7.15-7.17 (2H, m), 7.28-7.35 (8H, m); *C NMR (CDCls, 75MHz): § 27.8, 73.5,

74.4, 88.2, 126.3, 128.1, 128.2, 128.4, 128.5, 136.6, 139.7, 209.8; HRMS for C;7H;90; (M+1)",
calcd. 271.1329, found 271.1332

H 0 Yield: 92%; Enantiomeric excess : 88%; [ a ]201) = -53.4 (c= 0.5,
/@A)\/\ CHCL;); '"H NMR (300 MHz, CDCL;): & 091 (3H, t, J = 7.5 Hz),
o 4k 1.57-1.69 (2H, m), 2.42 (2H, t, J = 7.4 Hz), 2.79-2.86 (2H, m), 3.70
(1H, s), 5.23-5.28 (1H, m), 7.53 (2H, d, J= 8.7 hz), 8.18 (2H, m); "°C
NMR (CDCls, 7SMHz): § 13.6, 17.0, 45.5, 50.6, 69.0, 123.7, 126.4, 147.3, 150.2, 211.0; HRMS for

C12HsNO, (M+1)", caled. 238.1074, found 238.1072.
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oH O Yield: 56%; Enantiomeric excess : 85%; [ a ]201) = -42.5 (c= 1.0,
CHCL;); '"H NMR (300 MHz, CDCl5): § 0.83-0.91 (6H, d, J = 6.8 Hz),

O-5N
2 A 2.08-2.15 (1H, m), 2.30 (2H, d, J = 7.0 Hz), 2.77-2.79 (2H, m), 3.75

(1H, d, J = 3.2 Hz), 5.24-5.27 (1H, m), 7.52 (2H, d, J = 8.5 Hz), 8.18
(2H, d, J = 8.7 Hz); *C NMR (CDCls, 75MHz): § 22.5, 24.6, 51.1, 52.5, 68.9, 123.7, 126.4, 147.3,
150.2, 210.7; HRMS for C13H;sNO4 (M+1)", caled. 252.1225, found 252.1227.

O OH Yield: 99%; For anti isomer: enantiomeric excess: 98%; [ a ]201) =96
é)\@ (c=1.0, CHCl;); '"H NMR (300 MHz, CDCly): & 1.32-1.46 (1H, m),
NO, 1.46-1.76 (2H, m), 1.76-1.91 (1H, m), 2.04-2.19 (1H, m), 2.28-2.44 (1H,

4am

m), 2.44-2.72 (2H, m), 4.06 (1H, d, J = 3.0 Hz), 4.81-4.91 (1H, dd, J = 3.0
Hz, 3.2 Hz, 8.3 Hz), 7.43-7.67 (2H, m), 8.10-8.37 (2H, m); '°C NMR (CDCls, 75MHz): § 24.7,
27.6,30.7,42.6, 57.1,74.0, 123.5, 127.8, 147.6, 148.3, 214.6.

References:
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2. (a) Samanta, S.; Liu, J.; Dodda, R.; Zhao, C.-G. Org. Lett. 2005, 7, 5321. (b) Chen, J.-R.; Lu,
H.-H.; Li, X.-Y.; Chen, L.; Wan, J.; Xiao, W.-J. Org. Lett. 2005, 7, 4543. (c) Tang, Z.; Yang,
Z.-H.; Chen, X.-H.; Cun, L.-F.; Mi, A.-Q.; Jiang, Y.-Z.; Gong, L.-Z. J. Am. Chem. Soc. 2005,
127, 9285. (d) Kano, T.; Tokuda, O.; Takai, J.; Maruoka, K. Chem.-Asian. J. 2006, 210-215.

3. Jung, C.-K.; Garner, S. A.; Krische, M. J. Org. Lett. 2006, 8, 519-522.

4. Nakadai, M.; Saito, S.; Yamamoto, H. Tetrahedron 2002, 58, 8167-8177.

5. Ramasastry, S. S. V.; Zhang, H.; Tanaka, F.; Barbas, C. F., III. J. Am. Chem. Soc. 2007, 129,

288-289.
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HPLC conditions & "HNMR determination of diastereoselectivity:

o OH The enantiomeric excess was determined by HPLC with an AS-H column at 254

)K/K@\ nm (2-propanol: Hexane = 30:70), 25°C, 0.5 mL/min; tg= 28.817 (minor), ts=
no, 33.852 (major).

3a
b The enantiomeric excess was determined by HPLC with an OJ-H column at 254 nm
(2-propanol: Hexane = 20:80), 25°C, 0.8 mL/min; tg= 22.355 (minor), ts= 24.083
MO (major).
o OH The enantiomeric excess was determined by HPLC with an AS-H column at 254

)K/K@\ nm (2-propanol: Hexane = 30:70), 25°C, 0.5 mL/min; tg= 25.689 (minor), ts=
cn  43.574 (major).

3¢
7 ™ The enantiomeric excess was determined by HPLC with an AS-H column at 254 nm
O (2-propanol: Hexane = 15:85), 25°C, 0.8 mL/min; ts = 12.105 (major), tg= 13.192
O (minor).
3d

O OH

The enantiomeric excess was determined by HPLC with an AS-H column at 254 nm
% (2-propanol: Hexane = 10:90), 25°C, 0.6 mL/min; ts= 24.087 (major) tg= 34.623
Cl

30 (minor),.
O OH The enantiomeric excess was determined by HPLC with an AS-H column at 254
® am (2-propanol: Hexane = 10:90), 25°C, 0.8 mL/min; tg= 16.956 (minor), ts=

. 17.488 (major).

o o The enantiomeric excess was determined by HPLC with an AS-H column at 254 nm
(2-propanol: Hexane = 15:85), 25°C, 0.8 mL/min; tg= 11.661 (minor), ts= 12.857

3g (major).
O OH The enantiomeric excess was determined by HPLC with an AS-H column at 254

A/K@ nm (2-propanol: Hexane = 10:90), 25°C, 0.8 mL/min; tg= 37.701 (minor), ts=
OMe

3h 41.043 (major).

OH O

The enantiomeric excess was determined by HPLC with an AS-H column at 254
w nm (2-propanol: Hexane = 30:70), 25°C, 0.5 mL/min; for syn isomer: tg= 19.009
O,N

4a
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(minor), ts= 21.750 (major); HOCH(Ar):  5.28 (syn, d, J = 2.8Hz), 4.87 (anti, d, J = 7.9Hz).

" §  The enantiomeric excess was determined by HPLC with an AS-H column at 254 nm
(2-propanol: Hexane = 30:70), 25°C, 0.6 mL/min; for syn isomer: tg= 14.598 (minor),
w7 5= 15.097 (major); HOCH(Ar): § 5.78 (syn, d, J = 1.9Hz), 5.67 (anti, dd, J = 9.4Hz,

1.9Hz).

cl OH O The enantiomeric excess was determined by HPLC with an AS-H column at 254 nm
(2-propanol: Hexane = 10:90), 25°C, 0.6 mL/min; for syn isomer: tg= 17.379 (minor),
ts=20.310 (major); HOCH(Ar): 6 5.48 (syn, d, J = 1.7Hz), 5.45 (anti, d, J = 2.3Hz)

4c
OH O .
The enantiomeric excess was determined by HPLC with an AS-H column at 254 nm
O (2-propanol: Hexane = 20:80), 25°C, 0.8 mL/min; for syn isomer: tg= 11.41 (minor),
O ts= 12.15 (major); HOCH(Ar): 8 5.94 (syn, d, J = 3.0Hz), 5.49 (anti, d, J = 8.1Hz).

OH O The enantiomeric excess was determined by HPLC with an AS-H column at 254

nm (2-propanol: Hexane = 5:95), 20°C, 0.8 mL/min; for syn isomer: ts= 40.549

ON (major) tg= 43.244 (minor); HOCH(Ar): & 5.23 (syn, t, J = 2.6Hz), 4.88 (anti, dd, J
e = 7.5Hz, 5.5Hz) *.

The enantiomeric excess was determined by HPLC with an AS-H column at 254

OH O
W nm (2-propanol: Hexane = 5:95), 25°C, 0.8 mL/min; for syn isomer: tg= 38.606
(minor), ts= 43.452 (major); HOCH(Ar): & 5.23 (syn, br s), 4.88 (anti, dd, J =

7.2Hz, 4.9Hz).

O,N
4f

oH o The enantiomeric excess was determined by HPLC with an AS-H column at 254 nm
w (2-propanol: Hexane = 30:70), 25°C, 0.5 mL/min; for syn isomer: tg= 17.258 (minor),

OaN B te=27.337 (major); HOCH(Ar): & 5.09 (syn, d, J = 3.6Hz), 5.04 (anti, d, J = 6.4Hz).
49

OH O The enantiomeric excess was determined by HPLC with an AS-H column at 254

/@M nm (2-propanol: Hexane = 20:80), 25°C, 0.8 mL/min; for syn isomer: tg= 9.05
cl ©en (minor), ts= 15.07 (major); HOCH(Ar): 6 4.92 (syn, d, J = 4.1Hz), 4.88 (anti, d, J =
an 6.4Hz).
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OH O The enantiomeric excess was determined by HPLC with an AS-H column at 254
nm (2-propanol: Hexane = 20:80), 25°C, 0.8 mL/min; for syn isomer: tg= 7.51

gn  (minor), ts= 10.30 (major); HOCH(Ar): 6 5.82 (syn, d, J = 2.5Hz), 5.74 (anti, d, J
=6.2Hz).

P

4i

OH O The enantiomeric excess was determined by HPLC with an AS-H column at 254
nm (2-propanol: Hexane = 20:80), 25°C, 0.8 mL/min; for syn isomer: tg= 9.42

- (minor), ts= 15.65 (major); HOCH(Ar): 6 4.97 (syn, d, J = 4.1Hz), 4.90 (anti, d, J
4 = 6.6Hz).

2

OH O The enantiomeric excess was determined by HPLC with an AS-H column at
254 nm (2-propanol: Hexane = 30:70), 25°C, 0.5 mL/min; tg= 18.478 (minor),
ts= 27.158 (major).

j

O,N
4k

oH O The enantiomeric excess was determined by HPLC with an AS-H column at
254 nm (2-propanol: Hexane = 30:70), 25°C, 0.6 mL/min; tg= 13.727 (minor),
ts= 14.524 (major).

§

O,N
4]

on o  The enantiomeric excess was determined by HPLC with an AD-H column at 254
nm (2-propanol: Hexane = 20:80), 25°C, 0.5 mL/min; ts = 22.443 (major), tg=
28.598 (minor). HOCH(Ar): 6 5.46 (syn, d, J= 1.9 Hz), 4.88 (anti, d, J = 8.3Hz).

;!

O,N
4m
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NMR spectra for catalysts 1 and 2

Current Data Parameters

NAME Luo-N-AcCylodia
=XPND 10
3ROCND 1

F2 - Acouisition Parameters

date_ 20060719
Time 13.31
INSTRUN av300
SROBHD 5 mm DUL 13C-1
SULPAOG 2930
™ 65536
SOLVENT coc13
NS 16
s 2
SWH B172.839 Hz
“IDRES 0.094190 Hz
AQ 5.3084660 sec
36 80.6
bl 81.000 usec
JE 6.00 usec
TE 302.1 K
a1 2.00000000 seC
CHANNEL f1
1H
9.30 usec
-1.00 dB

SFO1

30D.1318534 MHz

2 - Processing parameters

© ° T
© ° R R R R R R R 2
g g EREZSa8YCRBLER 2888 28a88R883
£ Il ® Yo NEBUOSoDIIBUIITAA=BINISO LA
5 g & ST PRBHARS802BEREEEZ855T2888
1 i W\\“%&\%Z///f@%
“'NH
2
- o o < olalel Ve
2 o S o <ol ~
g g g I 1 S
g g S gl |gglg |3
g S S i N 6 Y O
e
ppm 7 6 5 4 3 2 1
- mve arm orow=@e
3 2a5S 2R BRSL=ABS
. g Bé&r gad 8n3IREsd
=3 o ~ ~ o ~ 0w 0woNwmmn T m
g g RS 588 88dK83%
“'NH
2
————
ppm 200 175 150 125 100 75 50 25
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51 32768

Ed 300. 1300066 MHz

HOW

5B 0

B 0.30 Hz

58 0

2 1.00

1D NNA plot parameters

X 22.00 cn
11.00 cm
7.924 pon

=1 2378.27 Hz

=2p 0.115 ppn

F 34.49 Hz

PMCN 0.35496 ppn/cn

HzCM 106.53506 Hz/cm

current Data Parameters

NAME
=XPNa
PROCNO

Luo-N-AcCyladia
11
1

2 - Acquisition Parameters

Date_
Time
INSTRUM
SROBHD
SULPROG

™
SOLVENT

CPOPAG2
Nuc2
2cPD2
a2
aL12
aL13
5F02

== CHANNEL f2 ===

20060719
13.36
av300
5 mm DUL 13C-1
29pg30
65536
coc13
57
4
17985.611 Hz
0.274433 Hz
1.8219508 sec
456.1
27.800 usec
6.00 usec
302.4 K
2.00000000 sec
0.03000000 sec
0.00002000 sec

CHANNEL f1

75.4752953 MHz

waltz1b
1H
80.00 usec
-1.00 08
18.00 o8
18.00 08
300.1312005 MHz

72 - Pracessing perameters

51

32768
75.4677430 MHz

1D NMR plot parameters

oy
1P
1
Fop
2
2PMCM
HzCM

20.00 cm
6.00 cm
215.000 ppm
16225.57 Hz
-5.000 ppm
-377.34 Hz

11.00000 ppn/cn

830.14520 Hz/cm
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Current Data Parameters

NAME XH-060828-3
ZXPNO 10
SROCND 1

2 - Acquisition Parameters

Jate_ 20060828
Time 13.34
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2930
0 65536
SOLVENT coc13
\S 16
as 2
SWH 6172.839 Hz
FIDRES 0.084190 Hz
AQ 5.30B4660 sec
a6 228.1
pL 81.000 usec
JE 6.00 usec
TE 302.0 K
Bid 2.00000000 sec
CHANNEL f1
9.30 usec
-1.00 dB

300.1318534 MHz

=2 - Processing parameters

51 32768
SF 300.1300064 MHz
HOW EM
3B 0
B 0.30 Hz
5B 0
ac 1.00

1D NMR plot parameters

X 22.00 cm
oY 20.00 cm
=1p 11.000 ppm
3 3301.43 Hz
=2p -1.000 ppm
F -300.13 Hz
SPMCN 0.54545 ppn/cm
4ZeN 163.70728 Hz/cn

Current Data Parameters

NAME XH-06082B-3
EXPND 11
PROCNOD 1

F2 - Acquisition Parameters

Date_ 20060828
Time 13.48
INSTRUM avoo
PROBHD 5 mm DUL 13C-1
PULPROG 20pg30

0} B5536
SOLVENT coc13

NS 185

05 4

SHH 17985.511 Hz
FIDRES 0.274439 Hz
A 1.8218508 sec
RG 144B.2

W 27.800 usec
DE 5.00 Usec
TE 302.5 K

D1 2.00000000 sec
a1 0.03000000 sec
d12 0.00002000 sec

CHANNEL 1

75.4752953 MHz

CHANNEL f2 =

CPDPRG2 Waltzi6
Nuc2 iH
PCPD2 B0.00 usec
PL2 -1.00 0B
PL12 1B.00 0B
PL13 1B.00 0B
SFD2 300.1312005 MHz

F2 - Processing parameters

51 32768

5F 75.4677480 MHz
WOW

558 0

LB 1.00 Hz
GB 0

PC 1.40

1D NMR plot parameters
cx

20.00 cm
cy 6.00 cm
F1P 203.109 ppm
F1 15328.15 Hz
F2P 1.514 ppn
F2 121.77 Hz
PPMCM 10.07475 ppm/cm
HZCM 7B0.31B91 Hz/cm
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Current Data Parameters

NAME XH-061108-2
ZXPNO 10
SROCND 1

2 - Acquisition Parameters

Jate_ 20061109
Time 12.48
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2930
0 65536
SOLVENT coc13
\S 16
as 2
SWH 6172.839 Hz
FIDRES 0.084190 Hz
AQ 5.30B4660 sec
a6 64
pL 81.000 usec
JE 6.00 usec
TE 298.5 K
Bid 2.00000000 sec
CHANNEL f1
9.30 usec
-1.00 dB

300.1318534 MHz

=2 - Processing parameters

51 32768
SF 300.1300064 MHz
HOW EM
3B 0
B 0.30 Hz
5B 0
ac 1.00

1D NMR plot parameters

X 22.00 cm
oY 11.00 cm
=1p 11.000 ppm
3 3301.43 Hz
=2p -1.000 ppm
F -300.13 Hz
SPMCN 0.54545 ppn/cm
4ZeN 163.70728 Hz/cn

Current Data Parameters

NAME XH-061108-2
EXPND 11
PROCNOD 1

F2 - Acquisition Parameters

Date_ 20061109
Time 12.51
INSTRUM avaoo
PROBHD 5 mm DUL 13C-1
PULPROG 20pg30

0} B5536
SOLVENT coc13

NS 52

05 4

SHH 17985.511 Hz
FIDRES 0.274439 Hz
A 1.8218508 sec
RG 362

W 27.800 usec
DE 5.00 Usec
TE 298.7 K

D1 2.00000000 sec
a1 0.03000000 sec
d12 0.00002000 sec

CHANNEL 1

75.4752953 MHz

CHANNEL f2 =

CPDPRG2 Waltzi6
Nuc2 iH
PCPD2 B0.00 usec
PL2 -1.00 0B
PL12 1B.00 0B
PL13 1B.00 0B
SFD2 300.1312005 MHz

F2 - Processing parameters

51 32768

5F 75.4677480 MHz
WOW

558 0

LB 1.00 Hz
GB 0

PC 1.40

1D NMR plot parameters

[ 20.00 cm
cy 5.00 cm
F1P 202.319 ppm
F1 15268.60 Hz
F2P 4.507 ppm
F2 340.14 Hz
PPMCM 9.83062 ppm/cm
HZCM 746.42273 Hz/cm



~ DAUYT - 1O UOOMEOIWANINIDOID0DOSD
@ ODODODAURNTI D@D SITUCOOWYT MO O <R
@ DAUDDUDLDO N~ —0<W0MuON =1
£ rel DT ORNDTAUTODNONODOMOD@DT = O
=% o STOomauuauouau~O0OMmM@MmMmMM =00 ®o~
",
NH,
|
~ ~Naof |of|~|z|lef of (o
© ollm| |2 |v|3]|le] |o| [©
g ~lal 5| |x|e|ls] [N |2
3 slla| [of |o|=]|=] |=] D
S <||= al (o« <| o
IR B B B B B B B I B B T B A S A
ppm 8 7 6 3 2 1
© oY ® a © O <o QO M
MmO D < © QOMmOY 0
@D m ™ =1 SYSYSSo v
s S3® o S ® SSdas @
a ~m~ O Q (S VI 0 W NN
r\r‘\r\m ug/m mr\J(RNm‘—«
",
NH,
e e L A s e s ma s S s | T L B s e e e
ppm 200 175 150 125 100 75 50 25 0

S20

Current Data Parameters

NAME XH-061030-4
ZXPNO 10
SROCND 1

2 - Acquisition Parameters

Jate_ 20061030
Time 21.27
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2930
0 65536
SOLVENT coc13
\S 16
as 2
SWH 6172.839 Hz
FIDRES 0.084190 Hz
AQ 5.30B4660 sec
a6 50.8
pL 81.000 usec
JE 6.00 usec
TE 298.4 K
Bid 2.00000000 sec
CHANNEL f1
9.30 usec
-1.00 dB

300.1318534 MHz

=2 - Processing parameters

51 32768
SF 300.1300066 MHz
HOW EM
3B 0
B 0.30 Hz
5B 0
ac 1.00

1D NMR plot parameters

X 22.00 cm
oY 11.00 cm
=1p 8.764 ppm
3 2630.36 Hz
=2p 0.115 ppm
F 34.49 Hz
SPMCN 0.39314 ppn/cm
4ZeN 117.89377 Hz/cn

Current Data Parameters

NAME XH-061030-4
EXPND 11
PROCNOD 1

F2 - Acquisition Parameters

Date_ 20061030
Time 21.31
INSTRUM avaoo
PROBHD 5 mm DUL 13C-1
PULPROG 20pg30

0} B5536
SOLVENT coc13

NS 50

05 4

SHH 17985.511 Hz
FIDRES 0.274439 Hz
A 1.8218508 sec
RG 456.1

W 27.800 usec
DE 5.00 Usec
TE 298.8 K

D1 2.00000000 sec
a1 0.03000000 sec
d12 0.00002000 sec

CHANNEL 1

75.4752953 MHz

CHANNEL f2 =

CPDPRG2 Waltzi6
Nuc2 iH
PCPD2 B0.00 usec
PL2 -1.00 0B
PL12 1B.00 0B
PL13 1B.00 0B
SFD2 300.1312005 MHz

F2 - Processing parameters

51 32768

5F 75.4677480 MHz
WOW

558 0

LB 1.00 Hz
GB 0

PC 1.40

1D NMR plot parameters

[ 20.00 cm
cy 6.00 cm
F1P 215.000 ppm
F1 16225.57 Hz
F2P -5.000 ppm
F2 -377.34 Hz
PPMCM 11.00000 ppm/cm
HZCM B30D.14520 Hz/cm
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< ~ VAN === = O 00O Current Data Parameters
NAME XH-061127-3
IROCND 1
2 - Acquisition Parameters
Jate_ 20061127
Time 19.19
INSTRUM av3oo
SROBHD 5 mm DUL 13C-1
ULPROG 2930
0} B5536
N\/\/ SOLVENT coc13
\S 7
s 2
", SHH 6172.839 Hz
NH, =IDRES 0.034130 Hz
AQ 5.3084660 sec
6 35.9
1e oW 81.000 usec
JE 6.00 usec
TE 298.4 K
b1} 2.00000000 sec
CHANNEL 1
9.30 usec
-1.00 dB
300.1318534 MHz
F2 - Processing parameters
51 32768
5F 300.1300066 MHz
HOH EN
558 0
1 i 0.35 Hz
5B 0
ac 1.00
1D NMR plot parameters
B FI2L8] IBISS oX 22.00 cm
g S Bl ISR B o 10.00 cn
5 ail<llal <] [o]e|o e 11.000 ppm
3 3301.43 Hz
=2p -1.000 ppm
AR R R AR R AR AR AR AR AR AR AR AR R R AR AR AR AR AR RN RA R AR AR AR AR AR R AR AR AR R AR A AR AR AR AR ;PMCM 832251225"‘/”
ppm 10 8 8 4 @ 0 4ZeN 163.70728 Hz/cnm
Current Data Parameters
NAME XH-0B1127-3
Mm@ o — m oCmoOmMMW © EXPND 11
Y & o Bam&38 PROCND 1
= HDo@ o &~ SRS wrRmbS
Q ~~ GO W - D<= OWONO T F2 - Acgquisition Parameters
N~~~ w 0w < (o RN e BN QVARQVANQVANQUEE <] Date. 20061127
Time 19.21
INSTRUM avaoo
PROBHD 5 mm DUL 13C-1
PULPROG 20pg30
0} B5536
SOLVENT coc13
NS 12
05 4
SHH 17985.511 Hz
FIDRES 0.274439 Hz
A 1.8218508 sec
RG 456.1
W 27.800 usec
N DE 5.00 Usec
~ N TE 298.6 K
D1 2.00000000 sec
a1 0.03000000 sec
"/NH d12 0.00002000 sec
2
CHANNEL f1
le
-1.00 B
75.4752953 MHz
CHANNEL f2 =
CPOPRG2 Waltz16
NUC2 1H
PCPD2 B0.00 usec
pL2 -1.00 B
PLI2 18.00 dB
PL13 18.00 0B
SF02 3004312005 MHz
F2 - Processing parameters
51 32768
SF 75.4677430 Mz
WOH
558 0
LB 1.00 Hz
68 0
PC 1.40
1D NMR plot parameters
X 20.00 cm
cY 6.00 cm
F1P 207.054 ppm
F1 15625.93 Hz
Fap 2.140 ppm
L e . e B B . e B S ey B R S F2 161.48 Hz
ppm 175 150 125 100 75 50 25 it D Zaers ponen

S21
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Current Data Parameters

NAME xh-061110-3
ZXPNO 10
SROCND 1

2 - Acquisition Parameters

Jate_ 20061110
Time 13.68
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2930
0 65536
SOLVENT coc13
\S 6
as 2
SWH 6172.839 Hz
FIDRES 0.084190 Hz
AQ 5.30B4660 sec
a6 71.8
pL 81.000 usec
JE 6.00 usec
TE 298.5 K
Bid 2.00000000 sec
CHANNEL f1
9.30 usec
-1.00 dB

300.1318534 MHz

=2 - Processing parameters

51 32768
SF 300.1300062 MHz
HOW EM
3B 0
B 0.30 Hz
5B 0
ac 1.00

1D NMR plot parameters

X 22.00 cm
oY 6.00 cm
=1p 8.470 ppm
3 2542 46 Hz
=2p 0.207 ppm
F 62.12 Hz
SPMCN 0.37560 ppn/cm
4ZeN 112.72897 Hz/cn

Current Data Parameters

NAME xh-061110-3
EXPND 11
PROCNOD 1

F2 - Acquisition Parameters

Date_ 20061110
Time 14.01
INSTRUM avano
PROBHD 5 mm DUL 13C-1
PULPROG 20pg30

0} B5536
SOLVENT coc13

NS 41

05 4

SHH 17985.511 Hz
FIDRES 0.274439 Hz
A 1.8213508 sec
RG 574.7

W 27.800 usec
DE 5.00 Usec
TE 298.7 K

D1 2.00000000 sec
a1 0.03000000 sec
d12 0.00002000 sec

CHANNEL f1

-1.00 0B
75.4752953 MHz
CHANNEL f2 =
CPDPRG2 Waltzi6
Nuc2 iH
PCPD2 B0.00 usec
PL2 -1.00 0B
PL12 1B.00 0B
PL13 1B.00 0B
SFD2 300.1312005 MHz

F2 - Processing parameters

51 32768

5F 75.4677480 MHz
WOW

558 0

LB 1.00 Hz
GB 0

PC 1.40

1D NMR plot parameters
cx

20.00 cm
cy 4.00 cn
F1P 208.370 ppm
F1 15725.19 Hz
F2P 2.403 ppm
F2 181.33 Hz
PPMCM 10.23834 ppm/cm
HZCM 777 19287 Hz/cm
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Current Data Parameters

NAME XH-060801-2
ZXPNO 10
SROCND 1

2 - Acquisition Parameters

Jate_ 20060901
Time 12.21
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2930
0 65536
SOLVENT coc13
\S 16
as 2
SWH 6172.839 Hz
FIDRES 0.084190 Hz
AQ 5.30B4660 sec
a6 71.8
pL 81.000 usec
JE 6.00 usec
TE 300.9 K
Bid 2.00000000 sec
CHANNEL f1
9.30 usec
-1.00 dB

300.1318534 MHz

=2 - Processing parameters

51 32768
SF 300.1300064 MHz
HOW EM
3B 0
B 0.30 Hz
5B 0
ac 1.00

1D NMR plot parameters

X 22.00 cm
oY 11.00 cm
=1p 8.002 ppm
3 240150 Hz
=2p 0.436 ppm
F 58.76 Hz
SPMCN 0.35482 ppn/cm
4ZeN 106. 49268 Hz/cn

Current Data Parameters

NAME XH-060901-2
EXPND 11
PROCNOD 1

F2 - Acquisition Parameters

Date_ 20060301
Time 12.26
INSTRUM avaoo
PROBHD 5 mm DUL 13C-1
PULPROG 20pg30

0} B5536
SOLVENT coc13

NS 35

05 4

SHH 17985.511 Hz
FIDRES 0.274439 Hz
A 1.8213508 sec
RG 645.1

W 27.800 usec
DE 5.00 usec
TE 301.1 K
D1 2.00000000 sec
a1 0.03000000 sec
d12 0.00002000 sec

CHANNEL f1

-1.00 0B
75.4752953 MHz
CHANNEL f2 =
CPDPRG2 Waltzi6
Nuc2 iH
PCPD2 B0.00 usec
PL2 -1.00 0B
PL12 1B.00 0B
PL13 1B.00 0B
SFD2 300.1312005 MHz

F2 - Processing parameters

51 32768

5F 75.4677480 MHz
WOW

558 0

LB 1.00 Hz
GB 0

PC 1.40

1D NMR plot parameters

[ 20.00 cm
cy 4.00 cn
F1P 173.436 ppm
F1 13088.79 Hz
F2P 4.771 ppm
F2 360.06 Hz
PPMCM 8.43323 ppm/cm
HZCM B36.43658 Hz/cm
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s o Current Data Parameters
NAME XH-061106-2
ZXPNO 10
3IROCND 1
=2 - Acquisition Parameters
Jate_ 20061106
Time 13.57
INSTRUM av3oo
SROBHD 5 mm DUL 13C-1
3ULPROG 2930
0} 65536
SOLVENT coc13
\s 16
25 2
SHH 6172.839 Hz
=IDRES 0.084180 Hz
AQ 5.3084660 sec
6 45.3
bl 81.000 usec
)E 6.00 usec
TE 297.2 K
bl 2.00000000 s€C

H

£l 9.30 usec
ALy -1.00 @B
5F01 300.1318534 MHz
2 - Processing parameters
51 32768
SF 300.1300062 MHz
HOH
58 0
B 0.30 Hz
58 0
ac 1.00
1D NMR plot parameters
X 22.00 cm
oY 11.00 cm
1P 8.743 ppm
=1 2623.92 Hz
=2p 0.484 ppm

N 2 55.31 Hz
SPMCN 0.38901 ppn/cm
4ZeN 116.75500 Hz/cn

Current Data Parameters

NAME XH-D61106-2

=XPNO 11

2R0CNO 1

72 - Acquisition Parameters

Date_ 20061106

Tine 14.00

INSTRUM av300

R0BHD 5 mm DUL 13C-1

2ULPROB 290930

0 65536

SOLVENT coc13

\s 15

5 4

SHH 17985.511 Hz

FIDRES 0.274439 Hz

a 1.8213508 sec

% 322.5

oW 27.800 usec

b3 6.00 usec

TE 297 .4 K

1 2.00000000 seC

a1t 0.03000000 seC

a12 0.00002000 seC

CPDPRG2
\uec2
2cPO02
a2
aL12
aL13
5F02

T2 - pr

1D NMR
ox

= CHANNEL f1

75.4752953 MHz

= CHANNEL f2 =:
waltz16
1H
80.00 usec
-1.00 08
18.00 08
18.00 0B
300.1312005 MHz

ocessing paraneters

75.4677430 MHz

plot parameters

20.00 cm

6.00 cn

201.267 ppm

15189.19 Hz

2.529 ppm

221.03 Hz
9.91692 ppn/cn
748.40790 Hz/cn
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Current Data Parameters

NANE XH-061117-2
EXPND 10
PROCNO 1

=2 - Acquisition Parameters

Jate_ 20061117

Time 14.02
INSTRUM av300
JROBHD 5 mm DUL 13C-1
AULPROG zg30

b 65536
SOLVENT coc13

\S 7

bk 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
6 50.8

N 81.000 usec
JE 6.00 usec
TE 300.5 K
bl 2.00000000 sec

CHANNEL f1

\uct 1H

a1 9.30 usec
e -1.00 dB
5F01 300.1318534 MHz

=2 - Processing parameters

51 32768
5F 300.1300166 MHz
HOW EM
558 0
B 0.35 Hz
5B 0
ac 1.00

1D NMA plot paranmeters
oX

22.00 cn
oY 11.00 cm
=1p 11.000 ppn
=1 3301.43 Hz
=2p -1.000 ppn
=2 -300.13 Hz
IPNCM 0.54545 ppn/cn
HZcH 163.70728 Hz/cn

current Data Parameters

NAME XH-061117-2
EXPND 11
PROCNG 1

2 - Acquisition Parameters

Date_ 20061117
Tine 14.04
INSTRUM av300
PROBHO 5 mm DUL 13C-1
SULPROG 2gpg30
0 65536
SOLVENT coc13
\S 19
25 4
SHH 17985.611 Hz
“IDRES 0.274439 Hz
AQ 1.8219508 sec
36 1149.4
oH 27.800 usec
% 6.00 usec
TE 300.6 K
21 2.00000000 sec
11 0.03000000 sec
112 0.00002000 sec
CHANNEL f1
13C
9.40 usec
-1.00 dB

75.4752953 MHz

CHANNEL f2

CPDPRG2 waltz16
NuC2 H
2CcPD2 80.00 usec
L2 -1.00 dB
aL12 18.00 @B
2L13 18.00 0B
5F02 300.1312005 MHz

72 - Processing parameters
sI

SF 75.4677490 MHz
NOW EM
5SB 0
B 1.00 Hz
58 0
aC 1.40

1D NMA plat parameters

X 20.00 cm
oy 6.00 cm
F1p 201.530 ppm
F 15209.04 Hz
2P 4.244 ppm
2 320.29 Hz
PMCM 9.86431 ppn/cm
HzeH 744.43762 Hz/cm



NMR spectra for all the Aldol products

ppm

Integral

ppm

ppm

Integral

ppm

8.24514

8.23372
8.22635
8.22022
8.20335
8.19711
8.18973

£
<

————8.12688
7.72795
7.70314

- <[ |m
@ o (o
~ @| (0
o ol |o
- ol |«
o
8

__—7.55360

TT~—7.52437

7.23933

—7.26022

5.28980
5.27738
5.26434
5.25207
5.23879

e
X

OH

NO,

3a

5.26274

5.25183
5.23848

-
N\

NO,

3b

__—3.57988
T T~—3.56904
.
%

3.57895

2.92686
2.91167
2.86571
2.85204
2.83859
2.77863

2.94377
2.89606

2.0245

£
N\

2.86954
2.80927

2.22281

TT——2.16784

3.0741

223312

1.0000

S26

0.9390

2.0134

TT~—2 2068t

2.9993

current Data Parameters

NAME XH-061225-2
EXPNO 10
SROCND 1

=2 - Acquisition Parameters

Jate_ 20061225

Time 12.12
INSTRUM av300
PROBHD 5 mm DUL 13C-1
AULPROG 2930

0 65536
SOLVENT coci3

\S 16

s 2

SWH 6172.839 Hz
FIDAES 0.084190 Hz
AQ 5.3084660 sec
a6 322.5

pL 81.000 usec
JE 6.00 usec
TE 296.7 K

BiY 2.00000000 sec

B 9.30 usec
ALt -1.00 dB
SF01 300.1318534 MHz

F2 - Processing parameters

El 32768

SF 300.1300060 MHz
HOW

5SB 0

B 0.35 Hz
5B 0

ac 1.00

00 cm
oY 11.00 cm
1P 9.482 ppm
=1 2848.95 Hz
=2p 1.683 ppm
2 505.18 Hz
SPMCN 0.36436 ppn/cm

4ZCN 106.53506 Hz/cm

Current Data Parameters

NAME XH-061223-7
ZXPNO 10
SROCND 1

=2 - Acquisition Parameters

Jate_ 20061223
Time 22.00
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2930

0 65536
SOLVENT coci13

\S 16

s 2

SWH 6172.839 Hz
FIDAES 0.084190 Hz
AQ 5.30B4660 sec
a6 406.4

pLl 81.000 usec
JE 6.00 usec
TE 297.0 K
Bid 2.00000000 sec

CHANNEL f1

\uct 1H

B 9.30 usec
ALt -1.00 dB
5F01 300.1318534 MHz

72 - Processing parameters

51 32768

SF 300.1300064 MHz
HOW

5SB 0

B 0.35 Hz
5B 0

ac 1.00

1D NMR plot parameters

X 22.00 cm
oY 6.00 cm
=1p 9.014 ppm
=1 2705.49 Hz
=2p 1.750 ppm
2 525.24 Hz
SPMCN 0.33020 ppn/cm

HZCN 99.10238 Hz/cm



ppm
7.62923
7.60443
7.60203
7.47423
7.44806
7.26474
7.26028

a
~
~X

OH

CN
3c

5.21332
5.19360
5.18312
5.16323
3.63869
3.63085
3.62785
2.18990

_—2.26069

VA
=
__—2.82565
TT~—2.80555

2.1067
2.0085

Integral

ppm
8.02358

8.01829
7.99381
7.89759
7.87392
7.86656
7.80644
7.77911
7.70899
7.68530
7.52989
7.52366
7.51519
7.50677
7.49610
7.48975
7.46366
7.25986

%

5.98085
5.96144
5.94145

3d

1.0000
0.9941
2.0136
2.9990

——3.38692
2.93015
2.23133

S

Integral
1.0885
1.1207
1.1036
1.0352
3.1304

1.0000

0.9884
2.0344
3.1176

w—

Current Data Parameters

NAME XH-061106-3
ZXPNO 10
SROCND 1

2 - Acquisition Parameters

Jate_ 20061206
Time 13.45
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2930
0 65536
SOLVENT coc13
\S 16
as 2
SWH 6172.839 Hz
FIDRES 0.084190 Hz
AQ 5.30B4660 sec
a6 143.7
pL 81.000 usec
JE 6.00 usec
TE 294.6 K
Bid 2.00000000 sec
CHANNEL f1
9.30 usec
-1.00 dB

300.1318534 MHz

=2 - Processing parameters

51 32768
SF 300.1300051 MHz
HOW EM
3B 0
B 0.35 Hz
5B 0
ac 1.00

1D NMR plot parameters

X 22.00 cm
oY 11.00 cm
=1p 8.724 ppm
3 2618.24 Hz
=2p 1.936 ppm
F 581.06 Hz
SPMCN 0.30853 ppn/cm
4ZeN 92.53879 Hz/cn

Current Data Parameters

NAME XH-061223-1
ZXPNO 10
SROCND 1

=2 - Acquisition Parameters

Jate_ 20061223
Time 21.44
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2930

0 65536
SOLVENT coci13

\S 16

s 2

SWH 6172.839 Hz
FIDAES 0.084190 Hz
AQ 5.30B4660 sec
a6 322.5

pLl 81.000 usec
JE 6.00 usec
TE 297 .1 K
Bid 2.00000000 sec

CHANNEL f1

\uct 1H

B 9.30 usec
ALt -1.00 dB
5F01 300.1318534 MHz

72 - Processing parameters

51 32768

SF 300.1300060 MHz
HOW

5SB 0

B 0.35 Hz
5B 0

ac 1.00

1D NMR plot parameters

X 22.00 cm
oY 12.00 cm
=1p 8.970 ppm
=1 2682.24 Hz
=2p 1.660 ppm
2 488.36 Hz
SPMCN 0.33226 ppn/cm

HZCN 99.72177 Hz/cm
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—2.67634

2.64422
2.61727

2.58516
2.16608

T—2.11863

2.41057
2.38544

\

= —

3.0347

2.19971
2.13287
1.98544

e

Current Data Parameters

NAME
ZXPNO
SROCND

XH-061225-1
10
1

2 - Acquisition Parameters

Jate_
Time
INSTRUM
PROBHD
PULPROG
0
SOLVENT
\S

as

SWH
FIDRES
AQ

a6

pL

JE

TE

Bid

20061225
12.06
av300

5 mm DUL 13C-1
2930

65536

coc13

16

2
6172.839
0.084130

5.3084660
181
81.000
6.00
296.7
2.00000000

CHANNEL f1

300.1318534

Hz
Hz
sec

usec
usec
K
sec

usec
dB
MHz

=2 - Processing parameters

51
SF
HOW
3B
B
5B
ac

32768
300.1300181

1D NMR plot parameters

X
Ty

88.17329

Current Data Parameters

NAME
ZXPNO
SROCND

XH-061226-2
10
1

MHz

ppm/cm
Hz/cm

=2 - Acquisition Parameters

Jate_
Time
INSTRUM
PROBHD
AULPROG
0
SOLVENT
\S

2s

SWH
FIDAES
AQ

a6

pLl

JE

TE

Bid

\uct
B
ALt
5F01

20061226
13.43
av300

§ mm DUL 13C-1
2930

65536

coci13

14

2
6172.839
0.084130

5.3084660
406.4
81.000
6.00
298.0
2.00000000

CHANNEL f1

1H

9.30

-1.00
300.1318534

Hz

usec
dB
MHz

72 - Processing parameters

51 32768
SF 300.1300060 MHz
HOH EN

ES 0

B 0.35 Hz

58 0

ac 1.00

1D NMR plot parameters

X 22.00 cm

oY 11.00 cm
=1p 8.630 ppm

=1 250004 Hz

=2p 1.706 ppm
2 511.89 Hz
3PMCN 0.31472 ppn/cn
4ZeN 94.45636 Hz/cn



ppm
7.36675
7.25997

Current Data Parameters

5.18433
5.17174
5.15666
5.14330
3 25623
2.94699
2.91767
2 88853
2 84254
2.79652
2.78392

———2.20150

NAME XH-061223-12
ZXPNO 10
SROCND 1

2 - Acquisition Parameters

Jate_ 20061223
Time 21.52
OH INSTAUM av300
SROBHD 5 mm DUL 13C-1
ULPROG 2930
0} B5536
SOLVENT coc13
\S 16
s 2
3 SHH 6172.839 Hz
g =IDRES 0.034130 Hz
AQ 5.3084660 sec
6 574.7
oM 81.000 usec
JE 6.00 usec
TE 297.0 K
b1} 2.00000000 sec
CHANNEL 1
9.30 usec
-1.00 dB

300.1318534 MHz

=2 - Processing parameters

51 32768
5F 300.1300058 MHz
HOH EN
558 0
M -B 0.35 Hz
5B 0
ac 1.00
1D NMR plot parameters
g P b4 = a 3 2 oX 22.00 cm
g e g g |8 it o 6.00 cn
H << = o = o =1p 8.812 ppm
3 2644.74 Hz
=2p 1.888 ppm
[ L s e L O A A AL B A I - 566 .68 Hz
5 4 3 2 SPMCN 0.31472 ppn/cn
4ZeN 94.45696 Hz/ctn
NMOMMN OO 0N YD @ = D Mo NOMIDONN T
S3auaNodmBE o o ©®n SEm booaNbaNS O
DORONB®w®© 03 S383 S ORM “STOOINGBDR
e o~ O Y OOOOawn ~ O @ r~ Umo QUuuoWwmo oS M~
a AR AADDDD DD T2383 COR AODDODOR NN o
NNNNNOYoog oo ST Tos] Mmoo Qo Current Data Parameters
NAME XH-061230-1
W W YR ER
SROCND 1

=2 - Acquisition Parameters

date_ 20061230
Time 12.06
INSTRAUN avano
SROBHD 5 mn DUL 13C-1
ULPADG 2930
™ 65536
SOLVENT coc13
\s 16
b 2
SHH 6172.839 Hz
IDRES 0.094130 Hz
OMe AQ 5.3084660 sec
£ 287.4
oM 81.000 usec
2 6.00 usec
TE 298.0 K
ot 2.00000000 sec
CHANNEL f1
89.30 usec
-1.00 d8

300. 1318534 MHz

2 - Processing paraneters
1

Integral
2.1221
2.0199

3 32768
Ed 300. 1300053 MHz
WOH
558 0
N B 0.3 Hz
38 0
kv 1.00
1D NMR plot paraneters
§ % 5 % E ox 22.00 cm
S aQ © Q S oY 11.00 cm
= - o = - 1P 8.632 ppm
=1 2590.77 Hz
=2p 0.359 ppn
LA B o e e L L A o o e e 0 N LA i e ;SMCM oiégé;g*‘l/
5 4 3 2 1 ' pen/cn
HzCM 112.72897 Hz/cn

S29
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Current Data Parameters

NAME XH-061223-2
ZXPNO 10
SROCND 1

2 - Acquisition Parameters

Jate_ 20061223
Time 23.04
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2930
0 65536
SOLVENT coc13
\S 16
as 2
SWH 6172.839 Hz
FIDRES 0.084190 Hz
AQ 5.30B4660 sec
a6 322.5
pL 81.000 usec
JE 6.00 usec
TE 297.1 K
Bid 2.00000000 sec
CHANNEL f1
9.30 usec
-1.00 dB

300.1318534 MHz

=2 - Processing parameters

51 32768
SF 300.1300058 MHz
HOW EM
3B 0
B 0.35 Hz
5B 0
ac 1.00

1D NMR plot parameters

X 22.00 cm
oY 6.00 cm
=1p 9.652 ppm
3 283683 Hz
=2p 0.357 ppn
F 110.19 Hz
SPMCN 0.42203 ppn/cm
4ZeN 126.56524 Hz/cn

Current Data Parameters

NAME XH-061223-2
EXPND 11
PROCNOD 1

F2 - Acquisition Parameters

Date_ 20061223
Time 23.07
INSTRUM avaoo
PROBHD 5 mm DUL 13C-1
PULPROG 20pg30

0} B5536
SOLVENT coc13

NS 629

05 4

SHH 17985.511 Hz
FIDRES 0.274439 Hz
A 1.8218508 sec
RG 406.4

W 27.800 usec
DE 5.00 Usec
TE 297.3 K

D1 2.00000000 sec
a1 0.03000000 sec
d12 0.00002000 sec

CHANNEL f1

-1.00 0B
75.4752953 MHz
CHANNEL f2 =
CPDPRG2 Waltzi6
Nuc2 iH
PCPD2 B0.00 usec
PL2 -1.00 0B
PL12 1B.00 0B
PL13 1B.00 0B
SFD2 300.1312005 MHz

F2 - Processing parameters

51 32768

5F 75.4677480 MHz
WOW

558 0

LB 1.00 Hz
GB 0

PC 1.40

1D NMR plot parameters

[ 20.00 cm
cy 20.00 cm
F1P 217.833 ppm
F1 16439.85 Hz
F2P -2.332 ppn
F2 -176.00 Hz
PPMCM 11.00857 ppm/cm
HZCM B30D.739236 Hz/cm
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1

Current Data Parameters

NAME XH-061223-4
ZXPNO 10
SROCND 1

2 - Acquisition Parameters

Jate_ 20061223
Time 22.58
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2930
0 65536
SOLVENT coc13
\S 16
as 2
SWH 6172.839 Hz
FIDRES 0.084190 Hz
AQ 5.30B4660 sec
a6 406.4
pL 81.000 usec
JE 6.00 usec
TE 297.1 K
Bid 2.00000000 sec
CHANNEL f1
9.30 usec
-1.00 dB

300.1318534 MHz

=2 - Processing parameters

51 32768
SF 300.1300060 MHz
HOW EM
3B 0
B 0.35 Hz
5B 0
ac 1.00

1D NMR plot parameters

X 22.00 cm
oY 10.00 cm
=1p 9.152 ppm
3 2746.75 Hz
=2p 0.344 ppn
F 103.19 Hz
SPMCN 0.40037 ppn/cm
4ZeN 120.16164 Hz/cn

Current Data Parameters

NAME XH-061223-4
EXPND 20
PROCNOD 1

F2 - Acquisition Parameters

Date_ 20061224
Time 10.24
INSTRUM avaoo
PROBHD 5 mm DUL 13C-1
PULPROG 20pg30

0} B5536
SOLVENT coc13

NS 9741

05 4

SHH 17985.511 Hz
FIDRES 0.274439 Hz
A 1.8218508 sec
RG 322.5

W 27.800 usec
DE 5.00 Usec
TE 298.3 K

D1 2.00000000 sec
a1 0.03000000 sec
d12 0.00002000 sec

CHANNEL 1

75.4752953 MHz

CHANNEL f2 =

CPDPRG2 Waltzi6
Nuc2 iH
PCPD2 B0.00 usec
PL2 -1.00 0B
PL12 1B.00 0B
PL13 1B.00 0B
SFD2 300.1312005 MHz

F2 - Processing parameters

51 32768

5F 75.4677480 MHz
WOW

558 0

LB 1.00 Hz
GB 0

PC 1.40

1D NMR plot parameters

[ 20.00 cm
cy 60.00 cm
F1P 217.576 ppm
F1 16419.93 Hz
F2P 1.351 ppm
F2 101.92 Hz
PPMCM 10.84129 ppm/cm
HZCM B15.90356 Hz/cm
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Current Data Parameters

NAME XH-061223-5
ZXPNO 10
SROCND 1

2 - Acquisition Parameters

Jate_ 20061223
Time 22.28
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2930
0 65536
SOLVENT coc13
\S 16
as 2
SWH 6172.839 Hz
FIDRES 0.084190 Hz
AQ 5.30B4660 sec
a6 287.4
pL 81.000 usec
JE 6.00 usec
TE 296.9 K
Bid 2.00000000 sec
CHANNEL f1
9.30 usec
-1.00 dB

300.1318534 MHz

=2 - Processing parameters

51 32768
SF 300.1300202 MHz
HOW EM
3B 0
B 0.35 Hz
5B 0
ac 1.00

X 22.00 cm
oY 11.00 cm
=1p 9.105 ppm
3 2732 .62 Hz
=2p 0.410 ppm
F 123.13 Hz
SPMCN 0.39521 ppn/cm
4ZeN 118.51317 Hz/cn

Current Data Parameters

NAME XH-061223-5
EXPND 11
PROCNOD 1

F2 - Acquisition Parameters

Date_ 20061223
Time 22.33
INSTRUM avaoo
PROBHD 5 mm DUL 13C-1
PULPROG 20pg30

0} B5536
SOLVENT coc13

NS 187

05 4

SHH 17985.511 Hz
FIDRES 0.274439 Hz
A 1.8213508 sec
RG 645.1

W 27.800 usec
DE 5.00 Usec
TE 297.6 K

D1 2.00000000 sec
a1 0.03000000 sec
d12 0.00002000 sec

CHANNEL 1

75.4752953 MHz

CHANNEL f2 =

CPDPRG2 Waltzi6
Nuc2 iH
PCPD2 B0.00 usec
PL2 -1.00 0B
PL12 1B.00 0B
PL13 1B.00 0B
SFD2 300.1312005 MHz

F2 - Processing parameters

51 32768

SF 75.4677430 MHz
WOW

558 0

LB 1.00 Hz

68 0

pC 1.40

1D NMR plot parameters

[ 20.00 cm

cy 20.00 cm
Fip 217.576 ppm
Fi 16420.00 Hz
Fap 1.088 ppm
F2 82.07 Hz
PPMCM 1082444 ppm/cm
HZCM B1E B3B8 Hz/cm



ppm
7.90266

7.89374
7.87989
7.87135
7.80542
7.77865

Integral

ppm

ppm

2.2190
1.0920
0.7189
3.0063

7.53419
7.52619
7.52048
7.51142
7.50369
7.49294
7.48532
7.26034

——7.54214

5.98969

4d

5.29731

3.46335
3.17632
3.16843
3.07839
3.06967
3.05451
3.04577
3.03031
3.02164
3.00608
2.99723
2.98494
2.25720
1.53008
1.26238
1.12709
1.10277
1.08207
1.05789
0.95268
0.94283
0.92038

0
=——0.86140

136.766
133.741

129.663

OH

125. 411

125.369
124.163

122.345

=N T

77.436
77.012
76.589
69.186

S33

0.9451
1.0491

w—

51.315

2.8116

29.150

2.9032

9.802

88560

Current

F2 - Ac
Date_
Time
INSTRUM
PROBHD
PULPROG

SOLVENT

SFO1

2 - Pri
51

SF

WOW

5SB

B

GB

C

10 NMR

Data Parameters
XH-070206-2

10

1

quisition Parameters
20070206
16.12
av300
5 mm DUL 13C-1
2930
65536
cDC13
16
2
6172.839 Hz
0.094190 H.
5.30B4660 sec
256
81.000
6.00

N

usec
usec

297 .3 K
sec

2.00000000

= CHANNEL f1

300.1318534

OCESS NG parameters
32768
300.1300055 MHz

Hz

plot paraneters
22.00

10.00

8.842

2653.89

0.769

230.75

0.36698

110.14270 Hz/cm

Current Data Parameters

XH-070206-2
21
1

F2 - Acquisition Parameters

Jate_
Time
INSTRUM
SAOBHD 5
SULPROG

0

SOLVENT

CHANNEL f1

20070207
21.21
ava0o

mm DUL 13C-1

2gpg30
65536
coc13
252
4
17985.511 Hz
0.274439 Hz
1.8219508 sec
405.4
27.800 usec
6.00 usec
298.4 K
2.00000000 sec
0.03000000 sec
0.00002000 sec

13C
9.40 usec
-1.00 0B
75.4752853 MHz

CHANNEL 2

CPDPAG2 waltz16
\ucz2 1H
AcPo2 80.00 usec
a2 -1.00 dB
L2 18.00 0B
AL13 18.00 0B
5F02 300.1312005 MHz

5.
i

F
NOW
558

PPMCM
HzZCM

F2 - Pracessing parameters
I 32768

75.4677490 MHz

NMR plat parameters

20.00 cm
12.50 cm
217.839 ppm

16439.85 Hz
2.666 ppm
201.18 Hz

10.75868 ppm/cm

814.93323 Hz/cm

ppm/cm
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COOD®OD  ~~ N fIgToNo) COONOANNANN NN NNAUNUN A~ oo o= OO Current Data Parameters
NAME XH-061223-9
PV VAR A T
IROCND 1
2 - Acquisition Parameters
Jate_ 20061223
Time 22.53
INSTRUM av3oo
SROBHD 5 mm DUL 13C-1
ULPROG 2930
OH O 0] 65536
SOLVENT coc13
\S 16
s 2
SHH 6172.839 Hz
=IDRES 0.034130 Hz
O,N AQ 5.3084660 sec
6 362
4e oW 81.000 usec
JE 6.00 usec
TE 297.3 K
b1} 2.00000000 sec
CHANNEL 1
9.30 usec
-1.00 dB
300.1318534 MHz
F2 - Processing parameters
51 32768
5F 300.1300062 MHz
HOH EN
558 0
-B 0.35 Hz
5B 0
ac 1.00
1D NMR plot parameters
2 2 = =1 4 > S 3 oX 22.00 cm
g S g g 5 g |2 pd o 6.00 cn
5 ai A - ISy < o © e S.001 ppm
3 270161 Hz
=2p 0.910 ppm
T T IR A B B B B B B T e B B T I IR A B B B S B S B S S R R . f;;igg;mm
pom 8 7 6 5 4 3 @ 4ZeN 110.38621 Hz/cn
Current Data Parameters
NAME XH-061223-9
® © v © © —~ oS o o w ®m EXPNO 20
S 28 L2 LE8BR & 33 © 0 PROCND 1
2 © o~ w m ~N~ O - -~ n o @~
a o AU [SVANaY) M~~~ n m o F2 - Acquisition Parameters
N TT T Date_ 20061224
Time 14.35
INSTRUM avaoo
PROBHD 5 mm DUL 13C-1
PULPROG 20pg30
0} B5536
SOLVENT coc13
NS 386
OH O 05 ‘
SHH 17985.511 Hz
FIDRES 0.274439 Hz
A 1.8213508 sec
RG 645.1
W 27.800 usec
DE 5.00 Usec
OZN TE 296.8 K
de D1 2.00000000 sec
a1 0.03000000 sec
d12 0.00002000 sec
CHANNEL f1
-1.00 B
75.4752953 MHz
CHANNEL f2 =
CPOPRG2 Waltz16
NUC2 1H
PCPD2 B0.00 usec
pL2 -1.00 B
PLI2 18.00 dB
PL13 18.00 0B
SFD2 300.4312005 MHz
F2 - Processing parameters
51 32768
SF 75.4677430 Mz
WOW
558 0
LB 1.00 Hz
68 0
PC 1.40
1D NMR plot parameters
X 20.00 cm
cy 20.00 cm
F1P 220.000 ppm
F1 16602.80 Hz
Fap 0.000 ppm
L e e B B . L s B Sy B S B F2 0.00 Hz
ppM 200 175 150 125 100 75 50 25 it ooy o0 pon/en

S34



ppm
7.26596
—5.23552
3.5B8745
3.57989
2.83811
2.82817
2.81384
2.54354
2.51902
2.49438
2.48707
2.46340

TT—~—7.50051

___—8.22533
TT~—8.19605
__—7.52985

~
@
<7
@
<
o

=

1.65711
1.63273
1.60830
1.59517
1.58392
1.25614

)

o)
@
=
=
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1.01639
0.94774

94043
92312
0.89842
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Current Data Parameters
NAME 3-hexanone--p-n
EXPNQ

SROCND 1

2 - Acquisition Parameters

Jate_ 20061221
Time 12.21
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2930
0 65536
SOLVENT coc13
\S 16
s 2
SWH 6172.839 Hz
FIDRES 0.084190 Hz
AQ 5.30B4660 sec
a6 322.5
pL 81.000 usec
JE 6.00 usec
TE 286.1 K
Bid 2.00000000 sec
CHANNEL f1
9.30 usec
-1.00 dB

300.1318534 MHz

=2 - Processing parameters

51 32768
SF 300.1300041 MHz
HOW EM
388 0
B 0.35 Hz
5B 0
ac 1.00

1D NMR plot parameters
X 22

00 cm
Y 6.00 cm
=1p 9.612 ppm
3 2884.92 Hz
=2p 0.356 ppm
F 118.73 Hz
SPMCN 0.41894 ppn/cn
420N 125.73615 Hz/cn

Current Data Parameters

NAME XH-061226-1
EXPND 11
PROCNOD 1

F2 - Acquisition Parameters

Date_ 20061226
Time 12.16
INSTRUM avaoo
PROBHD 5 mm DUL 13C-1
PULPROG 20pg30

0} B5536
SOLVENT coc13

NS 458

05 4

SHH 17985.511 Hz
FIDRES 0.274439 Hz
A 1.8218508 sec
RG 144B.2

W 27.800 usec
DE 5.00 Usec
TE 296.9 K

D1 2.00000000 sec
a1 0.03000000 sec
d12 0.00002000 sec

CHANNEL 1

75.4752953 MHz

CHANNEL f2 =

CPDPRG2 Waltzi6
Nuc2 iH
PCPD2 B0.00 usec
PL2 -1.00 0B
PL12 1B.00 0B
PL13 1B.00 0B
SFD2 300.1312005 MHz

F2 - Processing parameters

51 32768

5F 75.4677480 MHz
WOW

558 0

LB 1.00 Hz
GB 0

PC 1.40

1D NMR plot parameters
cx

20.00 cm
cy 12.50 cm
F1P 220.000 ppm
F1 16602.80 Hz
F2P 0.000 ppm
F2 0.00 Hz
PPMCM 11.00000 ppm/cm
HZCM B30D.14520 Hz/cm
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Current Data Parameters

NAME XH-061222-1
ZXPNO 10
SROCND 1

2 - Acquisition Parameters

Jate_ 20061222
Time 12.47
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2930
0 65536
SOLVENT coc13
\S 16
as 2
SWH 6172.839 Hz
FIDRES 0.084190 Hz
AQ 5.30B4660 sec
a6 203.2
pL 81.000 usec
JE 6.00 usec
TE 296.8 K
Bid 2.00000000 sec
CHANNEL f1
9.30 usec
-1.00 dB

300.1318534 MHz

=2 - Processing parameters

51 32768
SF 300.1300047 MHz
HOW EM
3B 0
B 0.35 Hz
5B 0
ac 1.00

1D NMR plot parameters

X 22.00 cm
oY 5.00 cm
=1p 9.202 ppm
3 2761.72 Hz
=2p 1.915 ppm
F 574.66 Hz
SPMCN 0.33123 ppn/cn
4ZeN 99.41208 Hz/cn

Current Data Parameters

NAME XH-061222-1
EXPND 11
PROCNOD 1

F2 - Acquisition Parameters

Date_ 20061222
Time 12.51
INSTRUM avaoo
PROBHD 5 mm DUL 13C-1
PULPROG 20pg30

0} B5536
SOLVENT coc13

NS B0

05 4

SHH 17985.511 Hz
FIDRES 0.274439 Hz
A 1.8218508 sec
RG 406.4

W 27.800 usec
DE 5.00 Usec
TE 297.2 K

D1 2.00000000 sec
a1 0.03000000 sec
d12 0.00002000 sec

CHANNEL f1

-1.00 0B
75.4752953 MHz
CHANNEL f2 =
CPDPRG2 Waltzi6
Nuc2 iH
PCPD2 B0.00 usec
PL2 -1.00 0B
PL12 1B.00 0B
PL13 1B.00 0B
SFD2 300.1312005 MHz

F2 - Processing parameters

51 32768

5F 75.4677480 MHz
WOW

558 0

LB 1.00 Hz
GB 0

PC 1.40

1D NMR plot parameters
cx

20.00 cm
cy 12.50 cm
F1P 215.998 ppm
F1 1630088 Hz
F2P 5.085 ppm
F2 459.25 Hz
PPMCM 10.43563 ppm/cm
HZCM 792 .0B4BO Hz/cm



Current Data Parameters

EEEDENBIBDRSTBHER YBBELBIREITBIRKIYBSZIIRILEBISBRISIAREEN iigiﬂ XH07020513
LB OBRNIRNDDINOINAINM PO APOMNOAOOI T NP OOO B NDOBOADNOATNOD NS = SROCND 1
I 800 NELTMBbIIMMAUN®D AMNM AN IO AN N PLACTDDLOINMDMOND NN NO D DN
S eRAdJdARaNNIIISSST oo ndonNMBS MMM ADO O DD ODOMMUNA TS0
NEN NSNS EN NN NN NSNS N NGO OS S SIS TSTITITTITTTTIOM@MMMAM®MO @@ Moo oo o =2 - Acquisition Parameters
Date_ 20070206
Time 16.27
INSTAUM av300
SAOBHD 5 mm DUL 13C-1
SULPROG 2330
65536
SOLVENT K]
\s 16
5 2
SHH 6172.839 Hz
OH O “IDAES 0.094180 Hz
AQ 5.3084660 sec
6 203.2
pll 81.000 usec
b3 6.00 usec
O. TE 207.3 K
Cl Bn bl 2.00000000 sec
4h = CHANNEL f1
-1.00
SFO1 3001318534 MHz
F2 - Processing parameters
51 32768
SF 3004300076 MHz
HOW
358 0
8 0.35 Hz
58 0
ac 1.00
10 NMR plot paraneters
22.00 cn
10.00 cm
8.329 ppn
2498.92 Hz
1.406 ppn
3 oy S zlle N z I 421.87 Hz
E3 Q5 g oy 2 is) 3 0.31472 ppn/cn
2 : : 94.45696 Hz/cn
3 N - <<= o ISy o
R B I S A A B e S A S S B T S o B AL A e e
ppm 8 7 6 5 4 2
Current Data Parameters
XH-070206-4
o AW <= MO O W N D -~ 20
3 RSB NEE L3 BRE 8 1
S g ®©O© M@ @@ N~ NSNS O MM ~ -
a 8 g Q g g g g g @~~~ S~ a F2 - Acquisition Parameters
Jate_ 20070207
Tine 20.50
INSTAUM av3o00
PROBHD 5 mm DUL 13C-1
SULPAOG 2gpg30
o 65536
SOLVENT coc13
\S 141
s 4
SHH 17985.541 Hz
FIDRES 0.274439 Hz
g 1.8219508 sec
6 287.4
OH O '] 27.800 usec
E 6.00 usec
TE 297.4 K
0 2.00000000 sec
a11 0.03000000 sec
O. 112 0.00002000 sec
cl Bn CHANNEL f1
13C
4h 9.40 usec
-1.00 0B
75.4752853 MHz
CHANNEL f2
CPOPAG2 waltz16
w2 1H
P02 80.00 usec
a2 -1.00 dB
ERE] 18.00 0B
13 18.00 0B
502 300.1312005 MHz
F2 - Pracessing parameters
5L 32768
5F 75.46774390 MHz
NOW EM
558 0
8 1.00 Hz
58 0
aCc 1.40
10 NMR plot parameters
o 20.00 cn
12.50 tm
216.524 ppm
16340.59 Hz
4.507 ppm
A i 340.14 Hz
ppm 200 175 150 125 100 75 50 25 iy gap-S00ES pon/en
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Eco@o~om NUOOSSAUS DDA O o Do ~MO A~ OD~O @ MmO WL Nn o~ -]

SGoxcacooa@ WO NI TTMN OO @ O o T T Mmm o OO0 OmDOoO T mmm - - - O
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—7.80921

e NS

o\
AN

Integral
1.3928
2.2855
1.0231
3.3274
4.8001
1.9865
1.0000
3.2195
1.1946
3.2053

o
k=]
3
o
-
o
2}
~
w—
n

o T OT AN ODOOHOWLOSMO O MmO <t < (o2}
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Bn
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Current Data Parameters

NAME XH-070206-6
EXPNO 10
PROCND 1

=2 - Acguisition Parameters

Date_ 20070206

Time 16.53

INSTRUM av300

PAOBHD 5 mm DUL 13C-1

PULPROG 2930
65536

SOLVENT cDC13

NS 16

s 2

ShH 6172.839 Hz

~IDRES 0.094180 Hz

AQ 5.30B4660 sec

G 181

pll 81.000 usec

JE 6.00 usec

TE 28B.4 K

o1 2.00000000 sec

= CHANNEL f1

SFO1 300.1318534 MHz

72 - Processing parameters

51 32768

SF 300.1300098 MHz
WOW

5SB [

B 0.35 Hz
GB 0

C 1.00

10 NMR plot paraneters

X 22.00 cn
oy 6.00 cm
F1p B8.776 ppm
2633.83 Hz

1.602 ppm

4B0.83 Hz

97 .BB360 Hz/cm

Current Data Parameters
XH-070206-6
20

1

F2 - Acquisition Parameters

Jate_ 20070207
Time 16.14
INSTRUM av300
SAOBHD 5 mm DUL 43C-1
SULPAOG 2gpg30
0 65536
SOLVENT coc13
\S 81
15 4
SHH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
6 456.1
bl 27.800 usec
2 6.00 usec
TE 298.5 K
[t 2.00000000 sec
11 0.03000000 sec
12 0.00002000 sec
CHANNEL 1
13c
9.40 usec
-1.00 08

75.4752853 MHz

CHANNEL 2

CPDPAG2 waltz16
\ucz2 1H
AcPo2 80.00 usec
a2 -1.00 dB
L2 18.00 0B
AL13 18.00 0B
5F02 300.1312005 MHz

F2 - Pracessing parameters
I 32768

5.

SF 75.4677490 MHz
NOW EM
558 [

8 1.00 Hz
58 0

ac 1.40

10 NMR plot parameters
X 20.00 cm
6.00 cm
215.472 ppm
16261.18 Hz
3.981 ppm
300.44 Hz
9PMCM 10.57454 ppm/cm
4zcM 798.03711 Hz/cm

0.32607 ppn/cm



Current Data Parameters

PBISITREL BEREEREEEIBINIIR st 33L383 ﬁigiﬂ XH07020512
- DL S3 R8BSR IR EEINEET2aBBIRE @ 398 R SROCND 1
Shm@oo~D oD Do asansSarmeSYiaa & e e
S Smama&aRes 500 habEIYRARIGES & eS8
N N NN NS TSNS TISTNSTITTTISTSTSTOO0N o Qoo =2 - Acquisition Parameters
Date_ 20070206
Time 16.34
INSTAUM av300
SAOBHD 5 mm DUL 13C-1
SULPROG 2930
65536
SOLVENT K]
OH O \s 16
5 2
SHH 6172.839 Hz
=IDRES 0.084130 Hz
AQ 5.3084660 sec
6 181
pll 81.000 usec
b3 6.00 usec
TE 207.4 K
4J 21 2.00000000 sec
= CHANNEL f1
-1.00
SFO1 3001318534 MHz
F2 - Processing parameters
51 32768
SF 300.4300078 MHz
HOW
358 0
8 0.35 Hz
58 0
ac 1.00
10 NMR plot paraneters
22.00 cn
6.00 cm
8.510 ppm
2554.21 Hz
1.587 ppn
s 2 2 S 2|2 S S o 476.16 Hz
5 o o 3 sl 2 9 ] © 0.31472 ppn/cn
2 : 94.45696 Hz/cn
& o - - <l s - - o
R B e I A A S S S A e B A S B S L
ppm a 7 6 5 4 3 2
Current Data Parameters
XH-070206-5
g SEREFSY REeSIcg g s
Qo 0O ®D®®mD®D QO NN ©O©YT M ~ -
Q 8 E Q E E E g g S~~~ a F2 - Acquisition Parameters
Jate_ 20070206
Tine 16.37
INSTAUM av3o00
ROBHD 5 mm DUL 13C-1
ULPROG 2gpg30
™ 65536
SOLVENT coc13
\s 176
b 4
SHH 17985.541 Hz
OH O I0RES 0.274439 Hz
g 1.8219508 sec
6 287.4
'] 27.800 usec
E 6.00 Usec
fe) TE 297.6 K
“Bn 0 2.00000000 sec
a11 0.03000000 sec
112 0.00002000 sec
4J CHANNEL f1
13c
9.40 usec
-1.00 0B
75.4752353 MHz
CHANNEL 2
CPOPAG2 waltz16
w2 1H
P02 80.00 usec
a2 -1.00 dB
ERE] 18.00 0B
13 18.00 0B
502 300.1312005 MHz
F2 - Pracessing parameters
B 32768
sF 75.4677490 MHZ
NOW EM
558 0
8 1.00 Hz
E 0
aC 1.40
10 NMR plot parameters
o 20.00 cn
6.00 cm
215.398 ppm
16300.88 Hz
3.192 ppm
e A e e B B s e B e L e B e e L B B s B B e B N A i 240.88 Hz
ppm 200 175 150 125 100 75 50 25 iy gap-batat pon/en
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SYNAUN ©O®m A S oo DOTDUDOINMAUSNNONDN =N o — O
SanaR 8828 SY3 o3 PR 2835 885583 mT 8
SmBoN 6o Somar P8ty olSdnoocoanans D
13 DO NN O T WO ~N WO Wn S U COW—-T O MITUODN TUONIDTM - O WO
g IR B IR R Te BT B oY) [aVARSVARS VAR QVIR oY) NOOD@O@O~NSNY T T OO W0!OOWWo oOoO@Oo
©®DO OO D~~~ [ToRToNTo T Tl OO ANANANANNNN om0 OSSO Current Data Parameters
NAME XH-061219-1
PV VRS S
IR0CND 1
72 - Acquisition Parameters
Jate_ 20061219
Tine 12.40
INSTAUM av3oo
ROBHD 5 mm DUL 13C-1
OH O ULPAOG 2930
0 55536
SOLVENT toc13
\g 16
28 2
SHH 6172.839 Hz
O-N =1DRES 0.094180 Hz
2 Q 5.3084660 sec
6 181
4k bl 81.000 usec
i3 6.00 usec
TE 296.1 K
i 2.00000000 sec
CHANNEL f1
9.30 usec
-1.00 dB
3001318534 MHz
F2 - Processing parameters
51 32768
5F 300. 1300058 MHz
HOW EN
358 0
-B 0.35 Hz
— 38 0
a¢ 1.00
1D NMA plot parameters
@ S 3 S = B |3 3 2 cx 22.00 cm
g 5 8 S & B |8 = & oy 6.00 cm
= - o < s < a N @ F1p 8.763 pon
= 293080 Hz
2p 0.231 ppn
O R A I L T B B B B B B T I T I A B T B B B B B R A R A ;PMCM oigagégém/cm
pom K 8 7 8 5 4 3 2 ! 4ZeN 130.07188 Hz/cn
Current Data Parameters
NAME XH-0B1218-1
o < - oo Do o 0 @ < ™ EXPNO 11
& £8 IR S388 B2 8 & PROCND 1
Qo o~ w m ~M~ oo o ~ m
a o n < [SURR eV} ~M~~ O n < -~ o~ F2 - Acquisition Parameters
N T TT Date_ 20061219
Tine 12.45
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 29pg30
0 55536
SOLVENT coc13
NS 50
OH O 05 4
SHH 17385.6511 Hz
FIDRES 0.274433 Hz
I 1.8219508 sec
A6 406.4
H 27.800 usec
DE 5.00 usec
02N TE 296.1 K
0t 2.00000000 sec
4K 011 0.03000000 sec
12 0.00002000 sec
CHANNEL f1
-1.00 08
75.4752853 MHz
CHANNEL f2 =
CPOPRG2 Waltz16
NuC2 1
PCPD2 B0.00 usec
pL2 -1.00 08
PL12 18.00 0B
PL13 18.00 0B
SFD2 300.4312005 MHz
F2 - Processing parameters
51 32768
5F 75.4677430 MHz
WOW
558 0
18 1.00 Hz
&8 0
PC 1.40
1D NMR plot parameters
X 20.00 cn
cy 6.00 cm
F1pP 217.313 ppm
Fi 1640014 Hz
Fap 3.718 ppm
L L s s L s s S s s S s S S s B B AL F2 2B0.59 Hz
ppm 200 175 150 125 100 75 50 25 it g o775 pon/en
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ppm

:

L

8.36221
8.19020
8.16138

NG

~_—7.53481

OH

4l

O

5.27183
5.25964
5.24826

3.84763
3.75256
3.74191

0
@
Jis
S
S
™

o
o
@
el
@
o

2.79781
2.78104

1D
Q
N
~
~
o

2.32888
2.30581
2.26101

=
@
~
™
¥
Y

2.19631

17487

<
=2
cu
0
3

©
~
o
@
3

2.10853
2.08595
1.23657
1.12355
1.10149

Vo=

N

:

0.89536
0.85813
0.83520

e

- ® ~ s o < V<l e o
s ® N g Q =8 8
£ & 5 S & g |52 &
g o - S S af o fal s ©
S o o - -~ oV Al [« ©
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Current Data Parameters

NAME XH-061215-2
ZXPNO 10
SROCND 1

2 - Acquisition Parameters

Jate_ 20061215
Time 12.31
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2930
0 65536
SOLVENT coc13
\S 16
as 2
SWH 6172.839 Hz
FIDRES 0.084190 Hz
AQ 5.30B4660 sec
a6 114
pL 81.000 usec
JE 6.00 usec
TE 285.2 K
Bid 2.00000000 sec
CHANNEL f1
9.30 usec
-1.00 dB

300.1318534 MHz

=2 - Processing parameters

51 32768
SF 300.1300047 MHz
HOW EM
3B 0
B 0.35 Hz
5B 0
ac 1.00

1D NMR plot parameters

X 22.00 cm
oY 6.00 cm
=1p 10.178 ppm
3 3054.67 Hz
=2p 0.303 ppm
F 50.88 Hz
SPMCN 0.44886 ppn/cn
4ZeN 134.71730 Hz/cn

Current Data Parameters

NAME XH-061215-2
EXPND 11
PROCNOD 1

F2 - Acquisition Parameters

Date_ 20061215
Time 12.34
INSTRUM avaoo
PROBHD 5 mm DUL 13C-1
PULPROG 20pg30

0} B5536
SOLVENT coc13

NS 128

05 4

SHH 17985.511 Hz
FIDRES 0.274439 Hz
A 1.8218508 sec
RG 456.1

W 27.800 usec
DE 5.00 Usec
TE 295.4 K

D1 2.00000000 sec
a1 0.03000000 sec
d12 0.00002000 sec

CHANNEL 1

-1.00 0B
75.4752953 MHz
CHANNEL f2 =
CPDPRG2 Waltzi6
Nuc2 iH
PCPD2 B0.00 usec
PL2 -1.00 0B
PL12 1B.00 0B
PL13 1B.00 0B
SFD2 300.1312005 MHz

F2 - Processing parameters

51 32768

SF 75.4677430 MHz
WOW

558 0

LB 1.00 Hz
68 0

pC 1.40

1D NMR plot parameters

[ 20.00 cm
cy .00 cm
Fip 218.629 ppm
Fi 16439.40 Hz
Fap 2.929 ppm
F2 221.03 Hz
PPMCM 10.78438 ppm/cm
HZCM B13.91B46 Hz/cm
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< ~ O 0 0 M <= O < o (s} n N o
_3 gg 2H 5385 & B 843
Q< w r~ ~ M N~ O S ~ o O~ T
QE A [QVENaV} M~~~ ™~ 9] <~ m A
NO,
—— e —
ppm 200 175 150 125 100 75 50 25

S42

Current Data Parameters

NAME XH-061229-3
ZXPNO 10
SROCND 1

=2 - Acquisition Parameters

Date_ 20061229

Time 12.42
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPAOG 2930

0 65536
SOLVENT CDC13

NS 16

s 2

SWH 6172.839 Hz
FIDAES 0.094180 Hz
AQ 5.3084660 sec
6 322.5

pll 81.000 usec
JE 6.00 usec
TE 297.4 K

o1 2.00000000 sec

CHANNEL f1

\uC1 1H

21 9.30 usec
ALt -1.00 dB
SFO1 300. 1318534 MHz

72 - Processing paraneters

51 32768

SF 300. 1300060 MHz
WOW

SSB 0

B 0.35 Hz
GB 0

a°C 1.00

1D NMR plot paraneters

X 22.00 cm
oY 6.00 cm
1P 10.537 ppm
F 3162.36 Hz
=2p 1.070 ppm
=2 321.22 Hz
SPMCN 0.43029 ppn/cm
HzCM 129.14279 Hz/cn

Current Data Parameters

NAME XH-061228-3
EXPNQ 11
PAOCNO 1

F2 - Acquisition Parameters

Jate_ 20061229

Time 12.45
INSTRUM av300
SAOBHD 5 mm DUL 43C-1
SULPAOG 2gpg30

0 65536
SOLVENT coc13

\S 249

s 4

SHH 17985.611 Hz
IDRES 0.274439 Hz
AQ 1.8219508 sec
6 287.4

bl 27.800 usec
2 6.00 usec
TE 297.9 K
[t 2.00000000 sec
11 0.03000000 sec
12 0.00002000 sec

CHANNEL 1

uct 13c

a1 9.40 usec
L1 -1.00 08
5FO1 75.4752953 MHz

CHANNEL f2

CPOPAG2 waltz16
zuc2 H
acpD2 80.00 usec
a2 -1.00 dB
a2 18.00 08
13 18.00 08
5F02 300.1312005 MHZ

F2 - Pracessing parameters

ST 32768

SF 75.4677490 MHz
NOW

558 [

8 1.00 Hz
58 0

aC 1.40

NMR plot parameters
20.00 cm
10.00 cm
218.102 ppm
16453.70 Hz
1.087 ppm
82.07 Hz
9PMCM 10.85075 ppm/cm
4zcM 818.88141 Hz/cm




3a
(@] OH

O,

Racemic

2

Sample ID : AS-H/3:7/0.5/25/254

User Name : System
Filename : E\429\xh\061227\racemic-acetone-pNO2

Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}

Run Time :06-12-27 21:09:11
Data Graph
10 N
@ \‘D\\ IS
> os 5 & 2
g E
=L g
Minutes
Run Report
Detector A (254nm)
Retention Time Area Area Percent
25.820 114904416 49.48
33.219 117316567 50.52
Totals
232220983 100.00
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3a

O OH
)Q\@\NOZ
95% ee
Sample ID : AS-H/7:3/20/0.5
User Name : System
Filename : EA\429\xh\061206\4-m-NO2PhCOOH
Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}
Run Time : 06-12-6 10:39:06
Data Graph
1.5
1.0 ‘\/
2 N “g
> 0.5 ’5 I~
> 3
N R
00 ‘N “‘ )
0 5‘ 1‘0 1‘5 2‘0 2‘5 3‘0 3‘5 4‘0
Minutes
Run Report
Detector A (254nm)
Retention Time Area Area Percent
28.817 4900746 242
33.852 197606782 97.58
Totals
202507528 100.00
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3b

O OH
NO,
Racemic
Sample ID : OJ-H/1:4/25/0.8
User Name : System
Filename : EA\429\xh\06121 1\racemic-3-NO2-acetone-aldol
Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}
Run Time :06-12-11 19:39:28
Data Graph
1.0
‘("\ [
A A

2 Y i
o 0.5 i o o ‘@\
> << < \v\ |

g ¢ B 2 gl

e o 3 AN

0.0 AN L
0 5 1‘0 1‘5 2‘0 2‘5 3‘0
Minutes
Run Report
Detector A (254nm)
Retention Time Area Area Percent

21.188 39350494 49.91

23.798 39498565 50.09

Totals

78849058 100.00
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3b

O OH
NO,
94% ee
Sample ID : OJ-H/1:4/25/0.8
User Name : System
Filename : EA\429\xh\061211\4-3NO2-3NO2PhCOOH
Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}
Run Time : 06-12-11 20:45:13
Data Graph
] N
0 ] N \Lq
s v g g 2 R\
R 3 3 8
] ¢ c 2
. Thih |
0 5‘ 1‘0 1‘5 2‘0 2‘5 3‘0
Minutes
Run Report
Detector A (254nm)
Retention Time Area Area Percent
22.355 4167174 3.09
24.083 130562003 96.91
Totals
134729176 100.00
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O OH
)U\QCN
Racemic
Sample ID : AS-H/3:7/25/0.6
User Name : System
Filename : E\429\xh\061204\racemic-p-CN-actone-aldol2

Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}

Run Time 1 06-12-4 19:46:38
Data Graph
0.2 (42}
i «
I 3
$ o 59 g 23 -
g5 0§ A
oa a | /
ol = i K‘[q\ / |
0 é 1‘0 1‘5 2‘0 2‘5 3‘0 3‘5 4‘0 4‘5 5‘0 55
Minutes
Run Report
Detector A (254nm)
Retention Time Area Area Percent
23.936 10654718 48.66
29.318 231849 1.06
41.865 11009253 50.28
Totals
21895820 100.00
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3c

O OH
)J\)\Q\CN
94% ee
Sample ID : AS-H/3:7/25/0.5
User Name : System
Filename : E\\429\xh\061204\4-p-CN-actone-aldol

Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}

Run Time :06-12-4 17:06:30
Data Graph
0.10
c‘ Ve
B 4 |
% 0.05 L . Py S i
> kOB, < B S ISt
© © © ~ =
& & N E
0,004 Al I \
0 5‘ 1‘0 1‘5 2‘0 2‘5 3‘0 3‘5 4‘0 4‘5 5‘0 55
Minutes
Run Report
Detector A (254nm)
Retention Time Area Area Percent
25.689 580359 3.09
29.888 204871 1.09
43.574 18019123 95.82
Totals
18804353 100.00
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Sample ID : AS-H/15:85/25/0.8
User Name : System
Filename
Method Name : E:\gchl\m-4.met

Sequence Name: {Sequence Name}
Run Time

:06-12-12 19:11:59

3d

O OH

Racemic

: E\d29\xh\061211\racemic-1-Nap-acetone-aldol

Run
RepOI’t
1.5
1.0 1
g 0.5 j‘r\\\ N\
0.0 I : %
0 2‘ 4‘> E; 1‘0 1‘2 1‘4
Detector A (254nm)
Retention Time Area Area Percent
12.072 35856969 48.95
12.916 37399682 51.05
Totals
73256651 100.00
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3d
O OH

97% ee
Sample ID : AS-H/15:85/25/0.8
User Name : System
Filename : EA\429\xh\061211\18-1-Nap-m-NO2PhCOOH
Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}
Run Time :06-12-12 19:29:14
Run
Report
1.0
0.5 “““ \\
0.0 ‘ J \‘CQ \
0 2 4 6 6 10 2 1
Detector A (254nm)
Retention Time Area Area Percent
12.105 35131073 98.64
13.192 483885 1.36
Totals
35614958 100.00
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3e

Cl OH O
racemic
Sample ID : AS-H/0.6/25/254/1:9
User Name : System
Filename : E:\429\xh\061229\racemic-acetone-o-Cl

Method Name : E:\wzj\11.met
Sequence Name: C:\CLASS-VP\Sequence\LC Multical pac.seq

Run Time 1 06-12-29 20:14:55
Data Graph
s
0.10 - “(\\ %
0 i ™
S /
> 05 1 \ ‘
0.05 E \\ “
0.00 V#Ei ) —
0 5‘ 1‘0 15 20 25 30 35 40
Minutes
Run Report
Detector A (254nm)
Retention Time Area Area Percent
23.235 7722741 52.11
32.432 7097943 47.89
Totals
14820684 100.00
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3e

CIl OH O
95% ee
Sample ID : AS-H/0.6/25/254/1:9
User Name : System
Filename : E\429\xh\061229%\acetone-0-Cl-mNO2PhCOOH

Method Name : E:\wzj\11.met
Sequence Name: C:\CLASS-VP\Sequence\LC Multical pac.seq

Run Time :06-12-29 20:57:04
Data Graph
0.10
%) \ \‘H\\\ ©
§ 0.05 7 Ll‘ \\ § 5
o\ © 3
3 =
0.00 “u‘ﬁ — ‘ /M——fx‘\—/\
0 5‘ 1‘0 1‘5 2‘0 2‘5 3‘0 3‘5 40
Minutes
Run Report
Detector A (254nm)
Retention Time Area Area Percent
24.087 5964614 84.99
31.422 898906 12.81
34.623 154811 2.21
Totals
7018330 100.00
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3f
O OH

)k)\EjBr

Racemic

Sample ID : AS-H/1:9/25/0.8
User Name : System
Filename : E\429\xh\061211\racemic-3-Br-acetone-aldol-2
Method Name : E:\wzj\11.met

Sequence Name: C:\CLASS-VP\Sequence\LC Multical pac.seq

Run Time :06-12-12 16:40:51
Run
Report
0.03 : ;‘/m\\
| e 1 ‘s‘f’ \
- 0.01 : ‘ \ \
0.00 4 o - - ‘ ,/ \} N ‘
10 1‘1 1‘2 1‘3 1‘4 .1‘5 1‘6 ‘ 1‘7 ‘ 1‘8 1‘9 20
Detector A (254nm)
Retention Time Area Area Percent
16.724 989831 49.42
17.796 1012884 50.58
Totals
2002716 100.00
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Sample ID
User Name
Filename
Method Name

3f
O OH

)U\@Br

92% ee

: AS-H/1:9/25/0.8
: System

: E:\429\xh\061211\16-3-Br-m-NO2PhCOOH
: Ex\wzj\1 1.met

Sequence Name: C:\CLASS-VP\Sequence\LC Multical pac.seq

Run Time 1 06-12-12 15:52:11
Run
RepOI’t
0.075 | ~
[\
[ \
0.050 J‘ \
£ \
g 0.025 \\
0.000 4 “—— a I — { -
10 1‘1 1‘2 1‘3 1‘4 .1‘5 1‘6 ‘ 1‘7 1‘8 1‘9 20
Detector A (254nm)
Retention Time Area Area Percent
16.956 145317 3.92
17.488 3561126 96.08
Totals
3706443 100.00
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Sample ID
User Name
Filename
Method Name

39
O OH

0

Racemic
: AS-H/15:85/25/0.8
: System
: E:\429\xh\06121 1\racemic-4-H-acetone-aldol
: E\wzj\1 1.met

Sequence Name: C:\CLASS-VP\Sequence\LC Multical pac.seq

Run Time 1 06-12-12 18:37:32
Run
Report
0.2
] F\
“ s
2 0.1 | \\
ool 7 \\\\ } ~ \
10.0 10‘.5 11‘.0 11‘.5 12‘.0 12‘5 13‘.0 13‘.5 14‘.0 14‘.5 15.0
Detector A (254nm)
Retention Time Area Area Percent
11.355 4310419 49.56
12.674 4387555 50.44
Totals
8697974 100.00

S55




39

O OH
94% ee
Sample ID : AS-H/15:85/25/0.8
User Name : System
Filename : EA\429\xh\061211\17-4-H m-NO2PhCOOH

Method Name : E:\wzj\11.met

Sequence Name: C:\CLASS-VP\Sequence\LC Multical pac.seq
Run Time :06-12-12 18:55:08

Run

Report

0.050 N

0.025 - \

Volts

0.000
L EE— ‘ // \\\‘ |
I \
10.0 1(;.5 11‘.0 11‘.5 12‘.0 12‘5 13‘.0 13‘.5 14‘.0 14‘.5 15.0
Detector A (254nm)
Retention Time Area Area Percent
11.661 54833 3.06
12.857 1738465 96.94
Totals
1793299 100.00
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3h
O OH

)‘\)\O\OMe
Racemic
Sample ID : AS-H/1:9/25/0.8
User Name : System
Filename : E\429\xh\06121 1\racemic-4-MeO-acetone-aldol
Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}
Run Time 1 06-12-12 13:31:27
Run
Report
0.04 4
N\
| “‘ ‘\\ |
g 0027 \‘ \ \ ‘
> ] “ \\\ “‘\
0.00 /\’L
2‘6 2‘8 3‘0 3‘2 3‘4 3‘6 3‘8 4‘0 4‘2 4‘4 4‘6
Detector A (254nm)
Retention Time Area Area Percent
36.304 4066058 50.15
40.284 4041858 49.85
Totals

8107916 100.00
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3h
O OH

93% ee
Sample ID : AS-H/1:9/25/0.8
User Name : System
Filename : EA\429\xh\061211\14-p-MeO-m-NO2PhCOOH
Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}
Run Time : 06-12-12 14:25:09
Run
Report

0.010

i \
0.005 \

Volts

0.000

26 28 30 32 34 3‘6 38 40 42 44 46
Detector A (254nm)

Retention Time Area Area Percent
37.701 41529 3.53
41.043 1133667 96.47
Totals

1175196 100.00
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4a
OH O

y M

Racemic
Sample ID : AS-H/3:7/25/0.5/254
User Name : System
Filename : E\429\xh\061217\racemic-butone-p-NO2-aldol

Method Name : E:\wzj\11.met

Sequence Name: C:\CLASS-VP\Sequence\LC Multical pac.seq

Run Time :06-12-17 11:32:30
Run
Report
f syn isomer
S syn isomer \
2 : | | |
‘1‘6””““1‘8““““2‘0““““2‘2”” 2‘4“ ‘2‘6‘ “‘28
Minutes
Detector A (254nm)
Retention Time Area Area Percent
18.959 7290933 21.43
20.787 9357750 27.51
22.960 7690166 22.61
25.136 9676077 28.45
Totals
34014927 100.00
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4a

OZN/@)\HJ\

for syn isomer: 96% ee

: E\429\xh\061217\3-butone-p-NO2-aldol-cool

Sample ID : AS-H/3:7/25/0.5/254
User Name : System
Filename
Method Name : E:\wzj\11.met

Sequence Name: C:\CLASS-VP\Sequence\LC Multical pac.seq

Run Time :06-12-17 12:02:03
Run
Report
2 syn isomer
S " syn isomer
s | T 1 |
1‘6 1‘8 2‘0 ‘ 2‘2 2‘4 2‘6 28
Minutes
Detector A (254nm)
Retention Time Area Area Percent
19.009 2724633 1.66
19.894 1727267 1.05
20.727 3814778 2.33
21.750 130223504 79.42
24.998 25481892 15.54
Totals
163972074 100.00
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4b

NO, OH O
Racemic
Sample ID : AS-H/3:7/25/0.6/254
User Name : System
Filename : E\429\xh\061217\racemic-butone-0-NO2-aldol
Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}
Run Time 1 06-12-17 12:43:24
Run
Report
s“/,\\‘ ~
\\\ |\ synisomer . _
£ o] L\ o\ \ ® g syn isomer
sl NJz \_ /N
10 l‘l 1‘2 1‘3 1‘4 1‘5 1‘6 1‘7
Detector A (254nm)
Retention Time Area Area Percent
11.688 107970 0.12
12.132 36585461 41.38
13.188 30598253 34.61
14.544 10369683 11.73
15.314 9206119 10.41
18.125 1315176 1.49
20.290 229666 0.26
Totals
88412327 100.00
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Sample ID
User Name
Filename
Method Name

4b
NO, OH O

for syn isomer: 96% ee

: AS-H/3:7/25/0.6/254

: System

: E\429\xh\061217\4-butone-0-NO2-aldol
: E:\gchl\m-4.met

Sequence Name: {Sequence Name}

Run Time 1 06-12-17 13:05:01
Run
Report
§ ™\
- ” \\ syn isomer
[\
5 . \ syn isomer \\‘/

0.5 p \\\ 3 \ =4

/ . o < \\
- / ) B . . P % _
0.0 —_— < .
10 1‘1 1‘2 1‘3 1‘4 1‘5 1‘6 1‘7
Detector A (254nm)
Retention Time Area Area Percent
12.141 27088272 30.26
13.312 1834701 2.05
14.598 1166060 1.30
15.097 59430295 66.39
Totals
89519327 100.00
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4c

Cl OH O
racemic
Sample ID : AS-H/0.5/25/254/1:9
User Name : System
Filename : E\429\xh\061229\racemic-butone-o-Cl-again-2

Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}

Run Time 1 06-12-29 18:24:04
Data Graph
s | N | & 2 synisomer < _
S il /A AR § syn isomer
/;“ § / § . / \\\ :'\ = /
0.00 7;‘3;"7% o J‘\ / g k\L/ + = ~L — SN
12 1‘3 ‘ 1‘4 1‘5 ‘ 1‘6 1‘7 1‘8 1‘9 2‘0 2‘1 2‘2 ‘ 2‘3 ‘ 24
Minutes
Run Report
Detector A (254nm)
Retention Time Area Area Percent
12.742 518886 22.70
14.038 397670 17.40
14.600 685696 30.00
16.280 376680 16.48
17.078 195910 8.57
20.410 111094 4.86
Totals
2285935 100.00
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4c
Cl OH O

for syn isomer 87% ee

Sample ID : AS-H/1:9/0.6/25/254
User Name : System
Filename : E\429\xh\061227\butone-2-Cl-syn-again

Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}

Run Time :06-12-27 23:03:38
Data Graph
0.06 . syn isomer
g 3 . syn isomer ¥ /
0.00 “/‘ 211 ‘ I B ‘ T . ‘ ‘ 8 -
12 13 14 15 16 17 M inlljtes 19 20 21 22 23 24
Run Report
Detector A (254nm)
Retention Time Area Area Percent
12.631 1242091 26.84
14.829 85737 1.85
17.379 222340 4.80
20.310 3077483 66.50
Totals
4627650 100.00
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ICCAS 4d

Chromatogram : JACS-Butone-1Nap-racemicS_channeli o) OH ‘
System  HPLC O
Method : XH-1-4

ser: XH

Acquired : 2007-2-F 10:50:19 Racemic

Processed : 2007-2-7 12:18:33
Printed : 2007-2-8 12:15:38

JACE-Butone-1Map-racemici DATA - Prostar 325 Absorbance Channel 1 ELOT018013

40 & x
250 T’]
aoq| | |
250 |
éz:u:. | |
150) | |
100 || |
| Ly
& Bl /| 358
T — = e et —
o 1 2 3 4 § & 7 & @ 10 11 12 13 14 15 18 17 18 18 20
Min
Peak results ;
Index | Name Time | Quantity | Height Area| Area %
[Min] | [% Area] | [mAU] [mALU_Min] [%5]
1 UNENOWN [ 7.60 0.58 6.0 1.4 0.578
2 UNENOWN| 812 46.02 | 400.2 114.8| 46.024
3 UNENMOWN | 9.48 4833 3776 120.5] 48.326
4 LNEMNOWN | 10.90 1.50 9.5 3.7 1.496
5 LINEMOWN | 11.62 2.22 12.3 9.5 2.215
=] LMNENOWN | 12.41 1.36 57 3.4 1.360
Total 100.00] 811.2 249.41100.000

S65



ICCAS
4d

Chromatogram : JACS-Butone-1Map-sample_channeli
O OH ‘

System  HPLC

Method : XH-1-4

Usar: xH

Acquired : 2007-2-T 11:46:47

Processed © 2007-2-7 12:15:16 for syn isomer 92% ee
Printed : 2007-2-8 12:17:02

JACS-Butone-1Map-sample5.DATA - Prostar 325 Absorbance Channel 1 ELOT018013

100 =]
-l
a0 E
a0 |
7o) |/
a0 |
= 50
E: |
40 |
3} _ |
o I
20 o ﬂ |
fi =) bt |
‘ J B S
T 8 | ] [ ] :.ﬁ-_ T T
- 1 2 3 4 5 g 7 ] B 10 111 12 13 14 15 18 117 18 19 20
Min

Peak results :

Index | Name Time [ Quantity | Height Area | Area %
[Min] [ [%% Area] | [mAU] [mAU.MiIn] [%5]

1 UNKNOWN | 8.54 824 146 3.9 8.241

2 |UNENOWN]| 9.93 0.27 0.6 0.1 0.269

3 JUNKMNOWN [ 11.41 3.56 4.9 1.7 3.565

4 |[UNKNOWN]| 1215 8793 96.1 41.4| 87996

Total 100.00 | 116.2 47.11100.000
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O OH
HKH\@\NOZ
Racemic
Sample ID : As-H/0.8/20/254/5:95
User Name : System
Filename : EA\429\xh\061230\racemic-3wutong-ASH-1"
Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}
Run Time : 06-12-30 21:31:44

Data Graph

0.6

v

Volts
47181653
57124800
I / \
(&

0.4

0.2 o

0.0 /M\'\ ‘
Minutes
Run Report
Detector A (254nm)
Retention Time Area Area Percent

40.549 47181653 45.23
43.244 57124800 54.77
Totals

104306453 100.00
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for syn isomer >95% ee

Sample ID : As-H/0.8/20/254/5:95
User Name : System
Filename : EA\429\xh\061230\3wutong-ASH-1

Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}

Run Time :06-12-30 22:32:03
Data Graph
0.4 \ (A
g 00\“ \
S . =t
' 9
Je /
0.0 ‘/J( o |
0 EL 1‘0 1‘5 2‘0 2‘5 3‘0 3‘5 4‘0 4‘5 50
Minutes
Run Report
Detector A (254nm)
Retention Time Area Area Percent
39.034 1062008 1.87
40.085 55588461 98.13
Totals
56650468 100.00
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4f

O OH
MNOZ
Racemic
Sample ID : AS-H/5:95/0.8/25/254
User Name : System
Filename : E\429\xh\061220\racemic-3hexanone-2ed-final
Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}
Run Time : 06-12-21 7:46:51
Data Graph
f\
%) A / \ A
s | g R
oy | g ‘00“\ /l\
ag i = =4 S
0.00 f'—j — ‘j RN i o ‘
Minutes
Run Report
Detector A (254nm)
Retention Time Area Area Percent
39.097 2068382 43.59
45.963 2677130 56.41
Totals
4745512 100.00
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4f
O OH

Y0,

for syn isomer 96% ee

Sample ID : AS-H/5:95/0.8/25/254
User Name : System
Filename : E\429\xh\061220\3hexanone-samplel

Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}

2

Run Time 1 06-12-21 6:05:06
Data Graph
s I S
o8 Y - J‘g
0.00 7 - ‘ },\
\
0 5 10 15 20 25 M inSL(j)teS 35 40 45 50 55 60
Run Report
Detector A (254nm)
Retention Time Area Area Percent
38.606 1525672 1.91
43.452 78408299 98.09
Totals
79933971 100.00
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44

Racemic
Sample ID : AS-H/3:7/0.5/25/254
User Name : System
Filename : EA\429\xh\061227\racemic-BnOacetone-pNO2-anti and syn
Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}
Run Time : 06-12-27 20:34:47
Data Graph
| syn isomer 3 \\\ N g
S ol \ ;\ “‘\2\\ g 2 syn isom
] A ‘§ /& | ~
0_0——/V¥¥—,—_’_4/ \ } t‘g \H’F § \J‘/\ |
Minutes
Run Report
Detector A (254nm)
Retention Time Area Area Percent
17.287 4848727 14.05
20.584 11019619 31.94
23.375 12183868 35.31
28.266 6450348 18.70
Totals
34502561 100.00
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for syn isomer 97% ee

Sample ID : AS-H/3:7/0.5/25/254
User Name : System
Filename : EA\429\xh\061227\BnOacetone-pNO2-syn-again- 1

Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}

Run Time :06-12-27 19:59:13
Data Graph
N
@ r/ \
o 0.1 I lo \
> 3 | S \
0.0 ‘ ‘ ‘ 2
Minutes
Run Report
Detector A (254nm)
Retention Time Area Area Percent
17.258 331539 1.72
27.337 18990346 98.28
Totals
19321884 100.00
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ICCAS 4h

Chromatogram : JACS-AS5-H-1-4-BnOacetone-4CIPh-racemict_channel1 OH
System  HPLC o)
Method : XH-1-4 Bn~ Cl
Usar: xH .
fcquired : 2007-2-7 13:38:29 Racemic
Processed © 2007-2-7 15:03:37
Printed : 2007-2-8 12:14:58
JACS-AS5-H-1-4-BnDacelone4ClIPh-racem 35.3.4T.E3— Prostar 325 Absorbance Channel 1 ELO7018013
& N
45 l ® o
40y ' | % o
s syn isomer | I" F*
= |
™\ N
20 | { | =] .
| || | @ synisomer
o 25 ! A
z | | ||I | i Ve
20 | | i || II |
15 'rl | i I| f II|
| ! [ [
10 - j\_,r-,. [ M i — '.-._
5 PN RS
s’ —— |
—— J
1 2 3 4 5 8 T B B o 11 12 13 14 15 18 117 18 19 20
Min
Peak results :
Index | Name Time [ Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] [mAU.Min] [%]
1 UNENOWM | 9.05 22 47 41.8 128 22469
2 UNKNOWN | 12.14 25.48 30.8 14.6| 25483
3 UNKNOWN | 12.76 32.98 30.0 18.8| 32.983
4 UNENOWN | 15.44 19.06 18.3 1091 19.065
Total 100.00 [ 120.9 S57.11100.000
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ICCAS

Chromatogram : JACS-AS5-H-1-4-BnOacetone-4CIPh-sampleé_channel2

4h

O OH
System  HPLC

Method ; xH-1-4

User - XH

Bn~
Acquired : 2007-2-T 14:28:36
Processed - 2007-2-7 15:01:15
Printad : 2007-2-8 12:14:23

O
Cl

for syn isomer 92% ee

JACS5-A5-H-1-4-BnOacetone4CIPh-sample5.DATA - Prostar 328 Absorbance Channel 2 ELOT0120173
4 |€§-
a5 $
|
a0 ||
|
25 |
|
> |
E A:' |I
14 \
M \
10 | b |
| I| & \
7 [\ 2 |\
1 | H'hk_.n.a..._.__,-:ﬁ.&.L__.a_-_/‘\ ~ _EI_ AN
o 2 i 4 B § 7 B B 10 11 12 12 14 15 18 17 18 1% 20
Min
Peak results :
Index | Name Time [ Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] [mAU.Min] [%]
1 LUINKNOWN | 9.05 4.00 3.2 1.2 3.996
2 LUINKNOWN | 15.07 896.00 39.3 293 96.004
Total 100.00 42.5 30.51 100.000
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ICCAS 4

Chromatogram : JACS-BnQacetone-1Map-racemic_channel

System  HPLC 0] O
Method ; XH-1-4 Bn~
User - XH

Acquired : 2007-2-7T 9:53:47
Processed : 2007-2-7 15:28:03 .
Printed : 2007-2-8 12:13:18 Racemic

JACS-BnDaceione-1Map-racemic.DATA - Prostar 228 Absorbance Channel 1 ELO7018013

260 s

240) E .
]
220 ]

200
150
160) syn isomer

1409 \ ‘

06
3
3

11.6

mALl

120

100 -
50 “ :/|

o 1 2 3 4 g ] 7 -] g 10 11 12 12 14 15 16 17 18

Peak results :

Index | Name Time [ Quantity | Height Area | Area %
[Min] [ [%% Area] | [mAU] [mAU.MiIn] [%5]

1 UNEKNOWN | 7.37 1161 163.7 322 11.606

2 |UNENOWN | 10.25 11.71 67.1 32.5| 11.710

3 JUNKNOWMN [ 12.17 3875 2449 107.7] 38.755

4 |UNKNOWN | 12.68 37.93| 1897 1054 37929

Total 100.00 | 665.4 277.81100.000
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ICCAS 4

O OH
Chromatogram : JACS-AS5-H-1-4-BnOacetone-1Nap-sampleé_channel2

System : HPLC 0] O
Method : XH-1-4 Bn~

User - XH

Acquired : 2007-2-T 14:56:32

Processed © 2007-2-7 15:32:23

Printed - 2007-2-8 12:12:31 for syn isomer >99% ee
JACE-AS-H-1-4-BnDacetons- 1Map-sampled DATA - Prostar 225 Absorbance Channel 2 ELO7018013
1,300 R
1,200 3
1,100 Fﬁ
1,000 |
and |
s00 |
- Tod ||
% &od |
500 |
400 !
200 ||
204} . | I'.
100 o \
A £ S B NG —
100 ) )
0 1 2 2 4 &5 & 7 & © 10 11 12 13 14 15 18 17 18 19 20
Min
Peak results :
Index | Name Time | Quantity | Height Area Area %
[Min] [ [% Area] | [mAU] | [mAU.Min] [%]
1 UNENOWN [ 7.51 0.14 6.7 1.0 0.138
2 LINKNOWN [ 10.20 998612384 6876 | 99862
Taotal 100.00 ) 1245 1 6886 1 100.000
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ICCAS

4
Chromatogram : JACS-AS-H-1-4-BnDacetone-Ph-racemic-again-2-8_channel1 (@) OH
System  HPLC
Method ; xH-1-4 (@)
User: XH Bn~
Acquired - 2007-2-8 11:07:11 .
Processed © 2007-2-8 12:09:35 Racemic
Printed : 2007-2-8 12:09:38
JACEC};J.S-H-P#-Er'Cacetﬂr'e-F'h-racemica-agaiﬁ-E-a.D.ﬁ.ﬁ - Prostar 325 Absorbance Channel 1 ELO7012013
::j
&0 i
45 |
40
a5 |
2 | g
2 25 2
E | )
iy |I ".
15 A | f\ n
[ | I |
10 | | | {1 | |
| | (1 [
5 N [ i [
| -1\' e —'III"- = I 1 — N ] JI I\*- T .'I e F S
O " - \—l:l L= _ I."- (=
3 2 i 4 B § 7 B B 10 11 12 12 14 15 18 17 18 1% 20
Min
Peak results :
Index | Name Time [ Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] [mAU.Min] [%]
1 LUINKMNOWN | 9.34 49 86 49.8 16.6| 49858
2 LUINKNOWN | 15.86 a0.14 23.3 16.7] 50.142
Total 100.00 731 33.3 1 100.000
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ICCAS 4]

O OH
Chromatogram : JACS-AS5-H-1-4-BnOacetone-Pht_channel2

System  HPLC
Method : XH-1-4

0]
Bn”
Usger: XH )
Acquired : 2007-2-7 16:47:48 for syn isomer 86% ee
Proceszed © 2007-2-8 11:54:17

Printad : 2007-2-8 12:10:20

JACS-AS-H-14-BnOacefone-PhiE.DATA - Prostar 325 Absorbance Channel 2 ELO7018013
14 -
c]
13 e
13 q
9
11 I
10 II
4 |
g |
= |
. .
g |
|
9 |
4 n = \
i - |
3 | = II
2 | 1 |II'| n [
1 |I \ A -, [ II'-. | II
| R PSR L W N N i N S _
:I"-'_ e | ==
1

[=]
(5]
L]
I
[}
o

Peak results :

Index | Name Time [ Quantity | Height Area | Area %
[Min] [ [%% Area] | [mAU] [mAU.MiIn] [%5]

1 UNEKNOWN | 942 712 25 0.8 7118
2 |UNENOWN | 15.65 9285 13.2 99| 92882
Total 10000] 156 10.7 [ 100.000
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4k

O OH
/\)‘\)\@\ .
Racemic
Sample ID : AS-H/3:7/0.5/25
User Name : System
Filename : EA\429\xh\061219\racemic-2wutong - 1

Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}
Run Time : 06-12-19 20:18:44

Data Graph

0.2

Volts
(Peakl)
(Peak2)

(Peak3)

11230504

0.0 ‘

0 5 10 15 20 25

30 35 40

Minutes
Run Report
Detector A (254nm)
Retention Time Area Area Percent

18.255 11201630 49.94
28.325 11230504 50.06
Totals

22432134 100.00
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4k

O OH
/\)‘\)\@\Noz
88% ee
Sample ID : AS-H/3:7/0.5/25
User Name : System
Filename : E\429\xh\061219\2wutong - 1
Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}
Run Time :06-12-19 19:00:53
Data Graph
0.50 Z?:; ‘/
% ~ ~ = @ “8
> 0.25 % % % ? “ ©
| g8 g A '8
0.00 - } ‘ | @
: \ \
Minutes
Run Report
Detector A (254nm)
Retention Time Area Area Percent
18.478 5864908 6.14
27.158 89686580 93.86
Totals
95551488 100.00
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O OH
NO,
Racemic
Sample ID : AS-H/3:7/25/0.6/254
User Name : System
Filename : E\429\xh\061217\racemic-4methyl-wutong
Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}
Run Time : 06-12-17 13:28:14
Run
Report
1.5 a o
[\ <
[\ v
1.0 9 “\ VRN

Volts

4]

R
R
0.5 | \

|z \J
004 I /o —_— -
10 l‘l 1‘2 1‘3 1‘4 1‘5 1‘6 1‘7
Detector A (254nm)
Retention Time Area Area Percent
13.832 45601467 48.51
14.823 48403851 51.49
Totals
94005319 100.00
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4]

O OH
NO,
85% ee
Sample ID : AS-H/3:7/25/0.6/254
User Name : System
Filename : E\429\xh\061217\5--4methyl-wutong-aldol
Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}
Run Time : 06-12-17 13:48:22
Run
Report
1.5
N
1.0 |
0.5 ]
2 L
o *
0.0 — N .
10 1‘1 1‘2 1‘3 1‘4 1‘5 1‘6 1‘7
Detector A (254nm)
Retention Time Area Area Percent
13.727 5615281 7.60
14.524 68274932 92.40
Totals
73890213 100.00
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Sample ID : AD-H/1:4/0.5/25/254
User Name : System
Filename : E\429\xh\061227\racemic-cyclohexanone-pNO2-anti
Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}
Run Time : 06-12-27 10:55:24
Data Graph
0.4 anti isomer I anti isomer
: 5 §\ i N
@\ ‘3\
0.0 2.5 5.0 7.5 10.0 12.5 1;(?nUtesl7.5 20.0 22.5 25.0 27.5 30.0
Run Report
Detector A (254nm)
Retention Time Area Area Percent
19.406 2784907 8.74
21.279 2827270 8.87
23.050 13132813 41.20
29.474 13129390 41.19
Totals
31874379 100.00
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Sample ID : AD-H-0.5-25-1:4
User Name : System
Filename : E\429\xh\060825\1-CH2CI2

Method Name : E:\gchl\m-4.met
Sequence Name: {Sequence Name}

Run Time 1 06-8-25 15:50:51
Data Graph
2 anti-isemer
\ :
£ - 5.8 g s
> 5og @ o N © anti isomer
0 \AL\LD‘\/?\U\;‘ \m‘ l/
0.0 2.5 5.0 7.5 10.0 12.5 h;?houtes 17.5 20.0 22.5 25.0 27.5 30.0
Run Report
Detector A (254nm)
Retention Time Area Area Percent
19.136 4217817 7.86
20.760 566820 1.06
22.443 46117054 85.96
23.898 1375193 2.56
25.928 960522 1.79
28.598 413532 0.77
Totals
53650938 100.00
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