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(A) General information:

"H NMR spectra were recorded at 400 MHz or 600 MHz on commercial instruments. The chemical
shifts were recorded in ppm relative to tetramethylsilane and with the solvent resonance as the internal
standard. Data were reported as follows: chemical shift, multiplicity (s = singlet, d = doublet, t =
triplet, m = multiplet, br = broad), coupling constants (Hz), integration. '>°C NMR data were collected
at 100 MHz or 150 MHz on commercial instruments with complete proton decoupling. Chemical shifts
were reported in ppm from the tetramethylsilane with the solvent resonance as internal standard. All
experiments were monitored by analytical thin layer chromatography (TLC). Enantiomeric excesses of
products were determined by chiral HPLC analysis on Daicel Chiralcel AD-H/ IA/IB/IC in comparison
with the authentic racemates. Optical rotations were reported as follows: [a]p' (c: g/100 mL, in
CH,Cl,). ESI-HRMS spectra were recorded on a commercial apparatus. The various chalcones were
mostly prepared according to the literature procedures except standard one. Hydrazide,
dichloromethane were commercially available and purified by usual methods before use. Molecular
sieve was dryinged at 500 °C for 2.5 hours, and the various lewis acids also were commercially
available and directly used without further purification. Catalysts L1-L13 were synthesized according

to the previous literatures in our group.'

(B) General procedure for the asymmetric aza-Micheal reaction of hydrazide and chalcone

The mixture of ligand L7 (3.7 mg, 0.006 mmol, 6 mol%), Sc(OTf); (2.5 mg, 0.005 mmol, 5 mol%),
benzoyl hydrazine 1a (13.6 mg, 0.1 mmol), chalcone 2a (40.2 mg, 0.20 mmol) and 4AMS (60 mg) were
stirred in CH,Cl, (2.0 mL) for 16-20 h at 25 °C. The completion of the reaction was monitored by TLC
and purified by flash chromatography on silica gel (Eluent: petroleum ether /ethyl acetate = 3/1) to
give the pure product 3a in 78% yield with 93% ee.
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(C) Optimization of conditions
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Entry® L-Metal ( L/M ) Add.(Ant.) 1a/2a (mmol) Sov. (mL)*

(%) (%)
1 L1/Sc(OTf); (1.0/1.0) 10 mol% , 1.0/1.0 CH,CI, (0.5mL) 58 78
2 L2/S¢(OTf); (1.0/1.0) 10 mol% ; 1.0/1.0 CH,CI, (0.5mL) 40 45
3 L3/S¢(OTf); (1.0/1.0) 10 mol% - 1.0/1.0 CH,CI, (0.5mL) 30 18
4 L4/Sc(OTf); (1.0/1.0) 10 mol% - 1.0/1.0 CH,CI, (0.5mL) 55 54
5 L5/Sc(OTf); (1.0/1.0) 10 mol% - 1.0/1.0 CH,CI, (0.5mL) 32 41
6 L6/Sc(OTf); (1.0/1.0) 10 mol% , 1.0/1.0 CH,CI, (0.5mL) 24 75
7 L7/S¢(OTf); (1.0/1.0) 10 mol% ; 1.0/1.0 CH,CI, (0.5mL) 72 37
8 L8/Sc(OTf); (1.0/1.0) 10 mol% - 1.0/1.0 CH,CI, (0.5mL) 28 -19
9 L9/Sc(OTf); (1.0/1.0) 10 mol% - 1.0/1.0 CH,CI, (0.5mL) 78 13
10 L10/Sc(OTf); (1.0/1.0) 10 mol% - 1.0/1.0 CH,CI, (0.5mL) 33 44
11 L11/Sc(OTH); (1.0/1.0) 10 mol% ; 1.0/1.0 CH,CI, (0.5mL) 68 1
12 L12/Sc(OTH); (1.0/1.0) 10 mol% ; 1.0/1.0 CH,CI, (0.5mL) 28 34
13 L13/Sc(OTHh); (1.0/1.0) 10 mol% - 1.0/1.0 CH,CI, (0.5mL) 21 9
14 L1/La(OTf), (1.0/1.0) 10 mol% - 1.0/1.0 CH,Cl, (0.5mL) 34 0
15 L1/Y(OTf); (1.0/1.0) 10 mol% . 1.0/1.0 CH,CI, (0.5mL) 78 3
16 L1/Ca(OTf), (1.0/1.0) 10 mol% . 1.0/1.0 CH,CI, (0.5mL) 30 1
17 L1/Zn(OTf); (1.0/1.0) 10 mol% ; 1.0/1.0 CH,CI, (0.5mL) 22 4
18 L1/Sc(OTf); (1.0/1.0) 10 mol% - 1.0/1.0 CH,CI, (0.2mL) 82 26
19 L1/Sc(OTf); (1.0/1.0) 10 mol% - 1.0/1.0 CH,CI, (1.0mL) 51 83
20 L1/S¢(OTf); (1.0/1.0) 10 mol% , 1.0/1.0 CH,CI, (2.0mL) 48 88
21 L1/S¢(OTf); (1.0/1.0) 10mol% ; 1.0/1.0 CHCI; (2.0mL) 31 82
22 L1/S¢(OTf); (1.0/1.0) 10 mol% ; 1.0/1.0 CH,CICICH, (2.0mL) 40 85
23 L1/Sc(OTf); (1.0/1.0) 10 mol% - 1.0/1.0 EA (2.0mL) 47 68
24 L1/S¢(OTf); (1.0/1.0) 10 mol% - 1.0/1.0 CH,CN (2.0mL) 60 55
25 L1/S¢(OTf); (1.0/1.0) 10 mol% , 1.0/1.0 THF (2.0mL) 31 60
26 L1/S¢(OTf); (1.0/1.0) 10mol% ; 1.0/1.0 PhMe (2.0mL) 49 64
27 L1/Sc(OTf); (1.2/1.0) 10 mol% - 1.0/1.0 CH,Cl, (2.0mL) 52 90
28  L1/Sc(OTf); (1.0/1.2) 10 mol% - 1.0/1.0 CH,Cl, (2.0mL) 49 80
29 L1/Se¢(OTf); (1.2/1.0) 10 mol% - 2.0/1.0 CH,CL, (2.0mL) 64 91
30 L1/S¢(OTf); (1.2/1.0) 10 mol% , 1.5/1.0 CH,CI, (2.0mL) 57 90
31 L1/S¢(OTf); (1.2/1.0) 10 mol% 1.2/1.0 CH,CI, (2.0mL) 50 88
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L1/Sc(OTf); (1.2/1.0) 10 mol%

L1/Sc(OTf); (1.2/1.0) 10 mol%
L1/Sc(OTf); (1.2/1
(1.2/1

L1/Sc(OTf); (1.2/1

.0) 10 mol%
L1/Sc(OTf); .0) 10 mol%
.0) 10 mol%
L1/Sec(OTf); (1.2/1.0) 10 mol%
L1/Sc(0OTf); (1.2/1.0) 10 mol%

L1/Sc(OTf); (1.2/1.0) 5 mol%

3 A MS 20 mg
4 A MS 20 mg
5 A MS 20 mg
4 A MS 10 mg
4 A MS 40 mg
4 A MS 60 mg
4 A MS 60 mg

1.0/1.
2.0/1.
2.0/1.
2.0/1.
2.0/1.
2.0/1.
2.0/1.
2.0/1.

S O O o o o o

CH,Cl, (2.0 mL)
CH,Cl, (2.0 mL)
CH,Cl, (2.0 mL)
CH,Cl, (2.0 mL)
CH,Cl, (2.0 mL)
CH,Cl, (2.0 mL)
CH,Cl, (2.0 mL)
CH,Cl, (2.0 mL)

54
62
66
67
58
69
73
78

34
91
93
92
93
93
93
93

“Unless otherwise noted, reactions were carried in one pot, at 25 °C for 12 h. * EA = ethyl acetate, THF = tetrahydrofuran,

¢ Isolated yield.  Determined by HPLC analysis. ¢ Reactions were carried for 20 h.

(D) Other substrates for catalytic asymmetric conjugate addition of chalcones and hydrazides

(0]

)J\ Nz * /\)J\
Ph” N R R2

Ph

L7-Sc(OTf)s (1:1)
o] 5mol%; 60 mg 4 A MS

YO

HN_

NH

(0]
CH,Cl, (2.0 mL); 25°C X
2Cla ( ) R1)\/U\R2

1a 2 3
Entry* R' R? Hydrazide 1 Yield” (%) Ee‘ (%)

1 3-PhOC4H, Ph 1a 78 80
2 2-Thienyl Ph 1a 51 71
3 3-NO,CeH,4 Ph 1a 90 71
4 4-CNC4H, Ph 1a 82 72
5 3-CIC¢H, Ph 1a 82 80
6 3-CF;C4H,4 Ph 1a 92 70
7 2-CIC¢H, Ph 1a 68 82
8 CCl, Ph 1a 99 10
9 EtCO, Ph 1a 95 19

o)
10 ~~ “Ph la 35 0
11 Ph Ph TsNH-NH, trace -
12¢ Ph Ph AcNH-NH, 56 81

a

Unless otherwise noted, the reactions were carried out with 5 mol% L7/Sc(OTf); (1.2/1.0), 0.1 mmol hydrazide 1, and 2.0 equiv
chalcones 2 in CH,Cl, (2.0 mL) at 25 °C for 16-20 h. ? Isolated yield. ¢ Determined by HPLC analysis. ¢ The reaction was carried

out with 0.1 mmol acetylhydrazine 1b and 2.0 equiv chalcone 2a, using 10 mol% catalyst.

(E) The discussion for the reactivity and yield issues

The electronic property and steric hindrance of the
substituted groups at the aromatic ring R' had marked
influence on reactivity.
phenomenon in this system was found that a little unknow

compound was to be

In addition,

exited and further

confirmed

another reaction

hydrazone through reverse Mannich reaction.? Under the alkaline condition or heating, the product 3a

3
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still existed stably, whereas, it was slowly transformed into 5a in the catalytic environment. Thus,

controlling the reaction time was another important factor.

(F) The analytical and spectral characterization data of reaction products

1) Product 3a:
OYPh solid; 78% vyield, 93% ee. [a]p>" = 39.8 (¢ 0.068 in CH,Cl,). HPLC DAICEL
HN.- CHIRALCEL AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 4 =
254 nm, retention time: 17.6 min (minor) and 19.4 min (major); '"H NMR (400
MHz, CDCl3) ¢ 7.94 (d, J = 7.4 Hz, 2H, Ar-H and NH-C=0), 7.63 — 7.26 (m,
3a 14H, Ar-H), 5.71 (s, 1H, C-NH-N), 4.82 (dd, J = 7.8, 5.1 Hz, 1H, N-CH-Ph),
3.46 (qd, J = 16.9, 6.5 Hz, 2H -CH,C=0) ppm; C NMR (151 MHz, CDCl;) 198.21, 167.00, 140.84,

136.69, 133.32, 132.85, 131.71, 128.81, 128.64, 128.59, 128.22, 128.05, 127.72, 126.83, 60.92, 44.40
ppm; HRMS (ESI-TOF) calcd for C5,H,0N,0, ([M+Na']) = 367.1422, Found: 367.1421.

0.06
 0.04] 2 %
< 0.024 = g
W AT
10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00
0.40 o §
2 9201 g ]
0.007 T T T T T T T :—‘_L\ T T T
10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00
2) Product 3b:
Oﬁ,Ph solid; 81% yield, 95% ee. [a]p™ = 36.3 (¢ 0.039 in CH,Cl,). HPLC DAICEL
HN. CHIRALCEL ADH, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 1 =

NH 1 254 nm, retention time: 20.8 min (major) and 23.4 min (minor); 'H NMR (400
MHz, CDCl3) 6 7.94 (dd, J = 8.6, 5.5 Hz, 2H, Ar-H and NH-C=0), 7.59 — 7.30
3b F(m, 11H, Ar-H), 7.08 (t, J = 8.6 Hz, 2H, Ar-H), 5.69 (s, 1H, C-NH-N), 4.81
(dd, J = 7.7, 5.2 Hz, 1H, N-CH-Ph), 3.42 (ddd, J = 21.8, 16.8, 6.5 Hz, 2H, -CH,C=0) ppm. °C NMR
(101 MHz, CDCl3) 196.59, 167.06, 164.58, 140.69, 133.14, 132.77, 131.75, 130.92, 130.83, 128.82,
128.59, 128.10, 127.69, 126.82, 115.85, 115.63, 60.85, 44.23 ppm. HRMS (ESI-TOF) calcd for
C2,H9FN,0, ([M+Na']) = 385.1328, Found: 385.1332.
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3) Product 3c:

OYPh solid; 77% yield, 96% ee. [a]p>" = 41.0 (¢ 0.016 in CH,Cl,). HPLC DAICEL

HN. CHIRALCEL AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, A
NH O

= 254 nm, retention time: 22.5 min (major) and 27.3 min (minor); "H NMR
(400 MHz, CDCl3) & 7.85 (d, J = 8.5 Hz, 2H, Ar-H and NH-C=0), 7.61 — 7.27
3¢ Cl (m, 13H, Ar-H), 5.68 (s, 1H, C-NH-N), 4.81 (dd, J = 7.6, 5.2 Hz, 1H,
N-CH-Ph), 3.42 (ddd, J = 21.8, 16.8, 6.5 Hz, 2H, -CH,C=0) ppm. >*C NMR (101 MHz, CDCl5) 196.98,
167.10, 140.62, 139.80, 134.99, 132.74, 131.77, 129.62, 128.95, 128.83, 128.60, 128.12, 127.69,

126.82, 60.80, 44.25 ppm. HRMS (ESI-TOF) caled for C»,H;9CIN,O, ([M+Na']) = 401.1033, Found:
401.1032.

0.50-
5 S 2
< o N
N ~
e e . ——————
10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00
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0.00
= i e
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4) Product 3d:

Oﬁ/Ph solid; 75% yield, 89% ee. [a]p>* = 24.2 (¢ 0.018 in CH,Cl,). HPLC DAICEL

HN CHIRALCEL IA, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 4 =
NH O

o 254 nm, retention time: 17.1 min (minor) and 19.4 min (major); "H NMR (600

‘ ~ ‘ MHz, CDCI3) 8 7.87 (s, 1H, NH-C=0), 7.79 (d, J = 7.8 Hz, 1H, Ar-H), 7.63 —
3d 7.54 (m, 3H, Ar-H), 7.48 (dd, J = 26.9, 7.7 Hz, 4H, Ar-H), 7.33 (dt, J = 32.1,

7.4 Hz, 6H, Ar-H), 4.82 (dd, J= 7.4, 5.3 Hz, 1H, N-CH-Ph), 3.71 (dd, J = 12.4, 5.1 Hz, 1H, C-NH-N),
3.43 (ddd, J = 21.8, 16.9, 6.4 Hz, 2H, -CH,C=0) ppm. '>*C NMR (151 MHz, CDCI3) 196.96, 167.19,
140.52, 138.18, 134.98, 133.24, 132.69, 131.80, 129.97, 128.84, 128.61, 128.31, 128.16, 127.72,

126.85, 60.72, 44.31 ppm; HRMS (ESI-TOF) caled for C»,H;9CIN,O, ([M+Na']) = 401.1033, Found:
401.1039.
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5) Product 3e:

O _Ph solid; 82% yield, 91% ee. [a]p>"=31.6 (¢ 0.017 in CH,Cl,). HPLC DAICEL
Ij\l/ CHIRALCEL AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min,
NH O J =254 nm, retention time: 26.7 min (major) and 32.6 min (minor); 'H

NMR (600 MHz, CDCI3) § 7.78 (d, J = 8.2 Hz, 2H, Ar-H and NH-C=0),
Br 7.56 (d,J = 8.3 Hz, 4H, Ar-H), 7.47 (t, J = 7.6 Hz, 3H, Ar-H), 7.41 (s, 1H,
Ar-H), 7.37 (t, J = 7.1 Hz, 4H, Ar-H), 7.31 (t, J = 7.2 Hz, 1H, Ar-H), 5.68 (s,
1H, C-NH-N), 4.81 (dd, J = 7.8, 5.1 Hz, 1H, N-CH-Ph), 3.41 (ddd, J = 21.7, 16.8, 6.5 Hz, 2H,
-CH,C=0). ppm. '>°C NMR (151 MHz, CDCl;) 197.17, 167.08, 140.62, 135.40, 132.74, 131.96, 131.79,

129.72, 128.86, 128.62, 128.15, 127.69, 126.81, 60.80, 44.25 ppm;HRMS (ESI-TOF) calcd for
C22H19BI'N202 ([M+Na+]) = 4450528, Found: 445.0535.

L e e Ly e ey
1600 1700 18.00 1900 2000 21.00 20 200 2400

6) Product 3f:

OYPh solid; 74% yield, 94% ee. [a]p>’ = 27.9 (¢ 0.034 in CH,Cl,). HPLC DAICEL
HN. CHIRALCEL AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min,

A = 254 nm, retention time: 28.4 min (minor) and 31.4 min (major); 'H

NMR (600 MHz, CDCI3) & 7.92 (d, J = 8.8 Hz, 2H, Ar-H and NH-C=0),
3f OMe 7,69 — 7.27 (m, 11H, Ar-H), 6.90 (d, J = 8.8 Hz, 2H, Ar-H), 5.71 (s, 1H,
C-NH-N), 4.80 (dd, J = 7.8, 4.9 Hz, 1H, N-CH-Ph), 3.86 (s, 3H, -OCH3), 3.40 (ddd, J=21.3, 16.5, 6.5
Hz, 2H, -CH,C=0)ppm. *C NMR (151 MHz, CDCl3) 196.78, 166.85, 163.67, 141.01, 132.91, 131.67,

130.56, 129.83, 128.80, 128.58, 128.01, 127.69, 126.82, 113.79, 61.16, 55.49, 44.18. HRMS (ESI-TOF)
caled for Cp3H2,N,05 ([M+Na']) = 397.1528, Found: 397.1522.
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7) Product 3g:
Oﬁ/F’h solid; 71% yield, 94% ee. [(x]D28 = 32.6 (¢ 0.032 in CH,Cl;). HPLC DAICEL
HN. CHIRALCEL AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, A

= 254 nm, retention time: 20.2 min (minor) and 22.6 min (major); 'H NMR

(600 MHz, CDCl3) & 7.93 (d, J = 7.6 Hz, 2H, Ar-H and NH-C=0), 7.64 — 7.31
Me (m, 12H, Ar-H), 7.17 (d, J = 7.5 Hz, 2H, Ar-H and C-NH-N), 4.84 — 4.71 (m,

1H, N-CH-Ph), 3.56 — 3.31 (m, 2H, -CH,C=0), 2.34 (s, 3H, -CH3). ppm. >*C NMR (101 MHz, CDCI3)
197.92, 166.96, 144.20, 140.92, 134.24, 132.88, 131.68, 129.33, 128.79, 128.57, 128.36, 128.02,
127.72, 126.85, 61.03, 44.32, 21.66 ppm. HRMS (ESI-TOF) calcd for C,3H,,N,0, ([M+Na']) =

381.1579, Found: 381.1591.
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8) Product 3h:

Oﬁ,Ph solid; 70% yield, 94% ee. [a]p "= 28.4 (¢ 0.031 in CH,Cl,). HPLC DAICEL
HN\NH n CHIRALCEL IA, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 4 =
Me 254 nm, retention time: 13.8 min (minor) and 15.2 min (major); "H NMR (600

MHz, CDCl3) & 7.73 (d, J = 1.1 Hz, 2H, Ar-H and NH-C=0), 7.62 — 7.54 (m,
3h 3H, Ar-H), 7.46 (dd, J=15.3, 7.4 Hz, 3H, Ar-H), 7.34 (ddt, J=15.6, 13.4, 6.8

Hz, 7H, Ar-H), 4.81 (dd, J = 8.0, 4.9 Hz, 1H, N-CH-Ph), 3.72 (s, 1H, C-NH-N), 3.45 (ddd, J = 21.7,
16.8, 6.5 Hz, 2H, -CH,C=0), 2.37 (s, 3H, -CH;)ppm. '°C NMR (151 MHz, CDCl;) 198.53, 167.00,
140.83, 138.44, 136.70, 134.12, 132.81, 131.71, 128.80, 128.77, 128.58, 128.51, 128.05, 127.73,
126.85, 125.45, 63.76, 60.98, 44.42ppm; HRMS (ESI-TOF) caled for C,3H,»N,0, ([M+Na']) =
381.1579, Found: 381.1577.
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9) Product 3i:

Oﬁ/F’h solid; 75% yield, 90% ee. [a]p*® = 21.5 (¢ 0.021 in CH,Cl,). HPLC DAICEL
HN. CHIRALCEL AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 4 =
s 254 nm, retention time: 22.2 min (minor) and 24.5 min (major); '"H NMR (600

\ /) MHz, CDCl;) 6 7.67 (d, J = 3.7 Hz, 1H, NH-C=0), 7.62 (d, J = 4.9 Hz, 1H, Ar-H),

3i 7.56 (t, J =12.9 Hz, 3H, Ar-H), 7.46 (t, J = 8.0 Hz, 3H, Ar-H), 7.34 (dt, J = 13.9,

6.4 Hz, 5H, Ar-H), 5.61 (s, 1H, C-NH-N), 4.80 (dd, J= 7.7, 5.1 Hz, 1H, N-CH-Ph), 3.38 (ddd, J = 20.8,
15.9, 6.5 Hz, 2H, -CH,C=0) ppm. °C NMR (151 MHz, CDCl;) 191.14, 167.07, 144.09, 140.56, 134.25,
132.74, 132.46, 131.76, 128.83, 128.60, 128.21, 128.15, 127.64, 126.84, 63.75, 61.34, 45.28ppm;

HRMS (ESI-TOF) calcd for C50H;3sSN,0, ([M+Na']) = 373.0987, Found: 373.0981.

2 2.007 g %
10.00 11‘.00 12}00 13‘.00 14‘.(1) 15‘.00 16}00 17‘.00 18‘.00 19‘.00 20}00 21‘.00 22‘.00 23‘.00 24i00 25‘.00 26‘.00 27‘.00 28.00
. : /K
5 N ~
< 0.10] N 3
00 “““““‘/‘4&““‘
10.00 11.00 12,00 13.00 14.00 1500 16.00 17.00 18.00 19.00 20.00 21.00 2200 23.00 24.00 2500 26.00 27.00 28.00
10) Product 3j:
Oﬁ,Ph solid; 68% yield, 90% ee. [a]p>’ = 20.2 (¢ 0.030 in CH,Cl,). HPLC DAICEL
HN‘NH o CHIRALCEL AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min,
A =220 nm, retention time: 11.3 min (minor) and 14.0 min (major); 'H NMR
O O (600 MHz, CDCIl3) ¢ 8.43 (s, 1H, NH-C=0), 8.02 (d, J = 8.6 Hz, 1H, Ar-H),
3 7.95 — 7.84 (m, 3H, Ar-H), 7.63 — 7.50 (m, 6H, Ar-H), 7.39 (dtt, J = 18.4,

14.8, 7.4 Hz, 8H, Ar-H), 5.76 (s, lH C-NH-N), 4.93 — 4.80 (m, 1H, N-CH-Ph), 3.60 (ddd, J = 21.4,
16.6, 6.5 Hz, 2H, -CH,C=0) ppm. *C NMR (151 MHz, CDCls) 199.10, 197.98, 140.92, 138.89, 133.53,
131.70, 130.07, 129.95, 129.63, 129.30, 128.84, 128.51, 128.07, 128.01, 127.73, 127.46, 126.81, 64.99,
61.10, 44.50ppm; HRMS (ESI-TOF) calcd for Cy6H;,N,0, ([M+Na']) =417.1579, Found: 417.1568.
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11) Product 3k:
Oﬁ/F’h solid; 65% yield, 87% ee. [a]p*®= 17.9 (¢ 0.017 in CH,Cl,). HPLC DAICEL
HN. CHIRALCEL IA, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 1 =

NH i 254nm, retention time: 30.8 min (minor) and 37.3 min (major); "H NMR (600
% MHz, CDCl;) 8 7.44 (dddd, J = 58.6, 26.1, 14.0, 1.9 Hz, 14H, Ar-H and
3k © NH-C=0), 6.05 (dd, J = 26.7, 1.7 Hz, 2H, -O-CH,-0-), 5.71 (s, 1H, C-NH-N),

4.79 (s, 1H, N-CH-Ph), 3.60 — 3.14 (m, 2H, -CH,C=0) ppm. '>*C NMR (151 MHz, CDCls) 196.28,
166.94, 151.98, 148.22, 140.86, 132.84, 131.70, 128.80, 128.58, 128.04, 127.69, 126.83, 124.65,
107.98, 107.87, 101.88, 61.08, 44.17ppm; HRMS (ESI-TOF) calcd for C,3H,oN,04 ([M+Na']) =

411.1321, Found: 411.1319.
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12) Product 31:

Oﬁ/F’h solid; 87% yield, 86% ee. [a]p”' = 32.5 (¢ 0.043 in CH,Cl,). HPLC DAICEL
HN\NH o CHIRALCEL IB, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 4 =
_ 254 nm, retention time: 13.1 min (major) and 17.0 min (minor); '"H NMR (400

O O MHz, CDCIl3) & 7.60 (d, J = 7.2 Hz, 3H, Ar-H and NH-C=0), 7.51 — 7.43 (m,
31 SH, Ar-H), 7.41 — 7.29 (m, 8H, Ar-H), 6.71 (d, J = 16.1 Hz, 1H, =CH-Ar),

5.60 (s, 1H, C-NH-N), 4.75 (dd, ] = 7.8, 5.3 Hz, 1H, N-CH-Ph), 3.73 (s, 1H, CO-CH=), 3.16 (ddd, J =
21.3,16.1, 6.6 Hz, 2H, -CH,C=0) ppm. °C NMR (101 MHz, CDCI3) 198.23, 167.05, 143.57, 140.67,
134.27,132.78, 131.76, 130.67, 128.94, 128.81, 128.62, 128.42, 128.10, 127.69, 126.86, 125.99, 63.77,
61.03, 46.62.ppm; HRMS (ESI-TOF) calcd for C,4H;5N,0, ([M+Na']) = 393.1579, Found: 393.1587.
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13) Product 3m:
OYPh solid; 67% yield, 91% ee. [a]p'® = 33.1 (¢ 0.027 in CH,Cl,). HPLC DAICEL
HN‘NH o CHIRALCEL AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 4
= 254 nm, retention time: 18.4 min (minor) and 21.5 min (major); "H NMR
O O (600 MHz, CDCl3) & 7.92 (d, J = 7.6 Hz, 2H, Ar-H and NH-C=0), 7.61 — 7.31
F 3m (m, 11H, Ar-H), 7.04 (t, J = 8.6 Hz, 2H, Ar-H), 4.84 — 4.80 (m, 1H, N-CH-Ph),

3.43 (ddd, J = 22.1, 16.8, 6.5 Hz, 2H-CH,C=0) ppm. '>C NMR (151 MHz, CDCl;) 197.97, 167.19,
163.22, 161.59, 136.63, 136.59, 133.40, 132.70, 131.82, 129.42, 129.36, 128.67, 128.63, 128.18,
126.82, 115.70, 115.56, 60.22, 44.34 ppm; HRMS (ESI-TOF) calcd for C»H 9FN,0, ([M+Na']) =
385.1328, Found: 385.1331.
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14) Product 3n:

O\\I/Ph solid; 69% yield, 84% ee. [a]p> = 41.5 (¢ 0.051 in CH,Cl,). HPLC DAICEL
HN‘NH o CHIRALCEL AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, A

= 254 nm, retention time: 19.7min (minor) and 24.2 min (major); 'H NMR

(600 MHz, CDCl3) & 7.92 (d, J = 7.9 Hz, 2H, Ar-H and NH-C=0), 7.57 (dd, J
Cl 3n =15.9, 7.6 Hz, 3H, Ar-H), 7.50 — 7.33 (m, 10H, Ar-H), 5.62 (s, |H, C-NH-N),

4.90 — 4.74 (m, 1H, N-CH-Ph), 3.42 (ddd, J = 22.2, 16.8, 6.5 Hz, 2H-CH,C=0) ppm. °C NMR (151
MHz, CDCl;) 197.75, 167.21, 139.43, 136.58, 133.74, 133.44, 132.65, 131.87, 129.15, 128.95, 128.69,
128.66, 128.18, 126.82, 60.27, 44.23 ppm. HRMS (ESI-TOF) caled for C,H;yCIN,0, ([M+Na']) =
401.1033, Found: 401.1023.
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15) Product 3o:
Os_Ph

solid; 72% yield, 86% ee. [a]p>® = 36.7 (¢ 0.044 in CH,Cl,) HPLC DAICEL
CHIRALCEL AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 4
= 254 nm, retention time: 21.0 min (minor) and 26.0 min (major); "H NMR
(600 MHz, CDCl3) 6 7.91 (d, J = 7.9 Hz, 2H, Ar-H and NH-C=0), 7.61 — 7.34
(m, 13H, Ar-H), 5.63 (s, 1H, C-NH-N), 4.84 — 4.75 (m, 1H, N-CH-Ph), 3.42

(ddd, J =22.3, 16.9, 6.5 Hz, 2H, -CH,C=0) ppm. '>C NMR (151 MHz, CDCl;) 197.76, 167.26, 139.93,
136.54, 133.46, 132.61, 131.89, 129.52, 128.69, 128.65, 128.18, 126.85, 121.89, 60.31, 44.14 ppm.
HRMS (ESI-TOF) calcd for C2,H,oBrN,O, ([M+Na']) = 445.0528, Found: 445.0509.
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16) Product 3p:

Os._Ph
ﬁ/
HN.
NH O

#

O

Me 3p

solid; 62% yield, 91% ee. [a]p>" = 31.7 (¢ 0.019 in CH,Cl,) HPLC DAICEL
CHIRALCEL AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min,
A = 254 nm, retention time: 17.4 min (minor) and 22.4 min (major); 'H
NMR (600 MHz, CDCl3) & 7.93 (d, J = 7.6 Hz, 2H, Ar-H and NH-C=0),
7.63 — 7.32 (m, 12H, Ar-H), 7.17 (d, J = 7.5 Hz, 2H, Ar-H), 4.82 — 4.73 (m,

1H, N-CH-Ph), 3.44 (ddd, J = 21.5, 16.8, 6.4 Hz, 2H, -CH,C=0), 2.34 (s, 3H,-CH;) ppm. '°C NMR
(151 MHz, CDCls) 198.35, 166.95, 137.74, 136.71, 133.30, 132.85, 131.69, 129.47, 128.63, 128.57,
128.23, 127.61, 126.85, 60.67, 44.37, 29.70 ppm; HRMS (ESI-TOF) calcd for C»3H,,N,0, ([M+Na‘])
=381.1579, Found: 381.1575.
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17) Product 3q:

OYPh solid; 71% yield, 91% ee. [a]p>® = 30.4 (¢ 0.028 in CH,Cl,) HPLC DAICEL

HN‘NH o CHIRALCEL AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 4

Me = 254 nm, retention time: 16.0 min (minor) and 17.6 min (major); '"H NMR
(600 MHz, CDCl3) 8 7.93 (d, J = 7.9 Hz, 2H, Ar-H and NH-C=0), 7.65 — 7.33
3q (m, 9H, Ar-H), 7.30 — 7.20 (m, 4H, Ar-H), 7.11 (d, J = 6.3 Hz, 1H, C-NH-N),

4.78 (dd, J = 8.0, 4.9 Hz, 1H, N-CH-Ph), 3.45 (ddd, J = 21.7, 16.8, 6.5 Hz, 2H, -CH,C=0), 2.35 (s,
3H,-CH3) ppm. >C NMR (151 MHz, CDCl;) 198.35, 166.96, 140.69, 138.47, 136.70, 133.31, 132.85,

131.69, 128.82, 128.68, 128.63, 128.57, 128.42, 128.23, 126.86, 124.71, 60.92, 44.36, 29.71ppm;
HRMS (ESI-TOF) calcd for Cy3H;,N,0, ([M+Na']) = 381.1579, Found: 381.1578.
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18) Product 3r:

Oﬁ/F’h solid; 67% vyield, 94% ee. [a]p?* = 38.6 (¢ 0.030 in CH,Cl,) HPLC DAICEL
HN\NH o CHIRALCEL AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 4 =

. 254 nm, retention time: 16.1 min (minor) and 17.8 min (major); "H NMR (600

O O MHz, CDCl;3) 6 7.94 (d, J = 7.7 Hz, 2H, Ar-H and NH-C=0), 7.60 — 7.26 (m,
Me 3r 12H, Ar-H), 7.12 (d, J = 5.8 Hz, 1H, Ar-H), 5.70 (d, J = 3.3 Hz, 1H, C-NH-N),

4.84 — 4.73 (m, 1H, N-CH-Ph), 3.45 (ddd, J = 21.6, 16.8, 6.5 Hz, 2H, -CH,C=0), 2.36 (s, 3H, -CH;)
ppm. C NMR (151 MHz, CDCls) 198.33, 166.89, 140.77, 138.49, 136.72, 133.31, 132.90, 131.69,
128.82, 128.69, 128.64, 128.59, 128.39, 128.24, 126.83, 124.70, 60.93, 44.46, 21.46 ppm; HRMS

(ESI-TOF) caled for C23H;N,0;, ([M+Na']) = 381.1579, Found: 381.1585.
12
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19) Product 3s:

OYPh solid; 64% yield, 97% ee. [a]p*? = 33.5 (¢ 0.018 in CH,Cl,) HPLC DAICEL

HN‘NH o CHIRALCEL AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min,

A = 254 nm, retention time: 27.1 min (minor) and 34.5 min (major); 'H
O O NMR (600 MHz, CDCl3) & 7.92 (d, J = 7.8 Hz, 2H, Ar-H and NH-C=0),
MeO 3s 7.74 (ddd, J = 15.5, 10.5, 8.9 Hz, 1H, Ar-H), 7.62 — 7.33 (m, 11H, Ar-H),

6.88 (d, J = 8.5 Hz, 2H, Ar-H and C-NH-N), 4.77 (dd, J = 7.8, 5.2 Hz, 1H, N-CH-Ph), 3.79 (s, 3H,
-OCH;), 3.44 (ddd, J = 21.9, 16.8, 6.5 Hz, 2H, -CH,C=0) ppm. °C NMR (151 MHz, CDCl;) 198.47,
167.08, 159.31, 136.68, 133.33, 132.76, 132.65, 131.73, 128.89, 128.63, 128.58, 128.22, 126.87,
114.12, 63.76, 60.32, 55.27, 44.27 ppm; HRMS (ESI-TOF) caled for C,3H;oN,05 ([M+Na']) =
397.1528, Found: 397.1533.
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20) Product 3t:
Oﬁ,Ph solid; 51% yield, 94% ee. [a]p>® = 48.3 (¢ 0.041 in CH,Cl,) HPLC DAICEL
HN‘NH o CHIRALCEL AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, A
= 254 nm, retention time: 25.1 min (minor) and 32.1 min (major); "H NMR
(600 MHz, CDCl3) & 7.96 (d, J = 7.6 Hz, 2H, Ar-H and NH-C=0), 7.62 — 7.34
Ph 3t (m, 18H, Ar-H), 5.73 (s, 1H, C-NH-N), 4.87 (dd, J = 7.8, 5.1 Hz, 1H,

N-CH-Ph), 3.50 (ddd, J=21.9, 16.8, 6.5 Hz, 2H, -CH,C=0) ppm. '*C NMR (151 MHz, CDCl;) 198.20,
167.07, 140.90, 140.65, 139.87, 136.68, 133.37, 132.81, 131.76, 128.81, 128.67, 128.62, 128.24,
128.16, 127.50, 127.40, 127.07, 126.85, 60.65, 44.36 ppm; HRMS (ESI-TOF) calcd for CsH2sN,0,
(IM+Na']) = 443.1735, Found: 443.1740.
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21) Product 3u:

OYPh solid; 42% yield, 88% ee. [a]p?* = 37.7 (¢ 0.016 in CH,Cl,) HPLC DAICEL
HN\NH o CHIRALCEL AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 4 =
254 nm, retention time: 21.2 min (minor) and 25.0 min (major); '"H NMR (600

S/ I MHz, CDCl3) 8 8.03 — 7.77 (m, 4H, Ar-H and NH-C=0), 7.63 — 7.21 (m, 12H,
3u Ar-H), 5.64 (s, 1H, C-NH-N)), 4.95 (dd, J = 7.7, 5.2 Hz, 1H, N-CH-Ph), 3.70 (s,

1H, N-CH-Ph), 3.47 (ddd, J = 21.9, 16.8, 6.5 Hz, 2H, -CH,C=0)ppm. *C NMR (151 MHz, CDCl;)
198.41, 167.19, 141.60, 136.63, 133.39, 132.68, 131.81, 128.66, 128.62, 128.22, 126.88, 126.65,
126.39, 122.83, 63.76, 56.54, 43.78 ppm; HRMS (ESI-TOF) caled for CaoH;sSN,0, ([M+Na']) =
373.0987, Found: 373.0981.
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22) Product 3v:
Oﬁ/Ph solid; 75% yield, 97% ee. [a]p> = 46.4 (¢ 0.029 in CH,Cl,) HPLC DAICEL

CHIRALCEL IC, 2-propanol/n-hexane = 30/70, flow rate = 1.0 mL/min, 4 =
254 nm, retention time: 19.6 min (major) and 30.5 min (minor); "H NMR (400
MHz, CDCl;) & 8.38 (d, J = 7.7 Hz, 1H, NH-C=0), 7.85 (ddd, J = 43.7, 17.1,
7.5 Hz, 5H, Ar-H), 7.66 — 7.26 (m, 13H, Ar-H), 5.72 (dd, J = 8.4, 3.2 Hz, 1H,
C-NH-N), 3.78 — 3.44 (m, 3H, N-CH-Ph and -CH,C=0 ) ppm. '’C NMR (101 MHz, CDCls) 198.50,
167.13, 136.66, 136.49, 134.12, 133.38, 132.77, 131.65, 131.40, 128.98, 128.64, 128.52, 128.48,
128.28, 126.84, 126.55, 125.84, 125.49, 123.39, 63.76, 43.85ppm; HRMS (ESI-TOF) calcd for
C26H2,N,0, ([M+Na']) = 417.1579, Found: 417.1563.
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solid; 64% yield, 91% ee. [a]p>> = 56.5 (¢ 0.042 in CH,Cl,) HPLC DAICEL
CHIRALCEL IB, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, A =
254 nm, retention time: 12.7 min (major) and 14.4 min (minor); "H NMR
(400 MHz, CDCl;5) 6 7.98 — 7.77 (m, 6H, Ar-H and NH-C=0), 7.63 (d, J =
8.6 Hz, 2H, Ar-H), 7.59 — 7.36 (m, 8H, Ar-H), 7.29 (t, J = 7.6 Hz, 2H,
Ar-H), 5.81 (d, J = 6.5 Hz, 1H, C-NH-N), 4.99 (dd, J = 7.6, 5.3 Hz, 1H,

N-CH-Ph), 3.53 (qd, J = 16.9, 6.5 Hz, 2H, -CH,C=0) ppm. '*C NMR (101 MHz, CDCl;) 198.13,
167.13, 138.30, 136.67, 133.38, 133.18, 132.75, 131.72, 128.66, 128.24, 128.00, 127.72, 126.91,
126.27, 126.09, 125.42, 61.02, 44.36 ppm; HRMS (ESI-TOF) caled for CrsH2N,0, ([M+Na']) =
417.1579, Found: 417.1570.

12.529
13.856

T T T T T T
11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00
27

7
?»14.381

24) Product 3x:

0

T T T T T T T
11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00
22

solid; 61% yield, 91% ee. [a]p>® = 19.3 (¢ 0.013 in CH,Cl,) HPLC DAICEL
CHIRALCEL IA, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 1 =
254 nm, retention time: 27.5 min (minor) and 32.4 min (major); "H NMR (600
MHz, CDCl3) & 7.93 (d, J = 7.7 Hz, 2H, Ar-H and NH-C=0), 7.64 — 7.34 (m,
9H), 7.00 (s, 1H, Ar-H), 6.90 (d, J = 7.9 Hz, 1H, Ar-H), 6.77 (d, J = 7.9 Hz,

1H, Ar-H), 5.63 (s, 1H, C-NH-N), 4.73 (dd, J = 7.5, 5.4 Hz, 1H, N-CH-Ph), 3.71 (dd, J = 13.3, 6.2 Hz,
2H, -0-CH,-0-), 3.41 (ddd, J = 21.9, 16.7, 6.5 Hz, 2H, -CH,C=0) ppm. °C NMR (151 MHz, CDCl;)
198.18, 167.06, 147.97, 147.27, 133.36, 131.76, 128.65, 128.60, 128.21, 126.86, 121.31, 108.38,

15
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107.76, 101.10, 63.75, 60.66, 44.48 ppm; HRMS (ESI-TOF) calcd for Ca3HyoN,0,4 ([M+Na']) =
411.1321, Found: 411.1331.

o 020
ES

31.967

0.00 —
T T T T T T T T T T T T T T T

2200 23.00 24.00 25.00 26.00 27.00 28.00 2.00 30.00 31.00 32,00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 40.00

Mnutes

0.04-

2 o002

%27 457
32.363

0.00-
T T T T T T T T
22.00 23.00 24.00 25.00 26.00 27.00 28.00 2.00 30.00

T T T T T T T T T
31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 40.00
Mnutes

25) Product 3y:

Os_Ph solid; 60% yield, 85% ee. [a]p>> = 24.6 (¢ 0.025 in CH,Cl,) HPLC DAICEL
ﬁ/ CHIRALCEL IC, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 1 = 254
nm, retention time: 18.8 min (minor) and 23.0 min (major); "H NMR (600 MHz,
CDCl3) 6 7.92 (d, J = 7.6 Hz, 2H, Ar-H and NH-C=0), 7.76 - 7.48 (m, 11H,
Ar-H), 7.25 (d, J = 10.9 Hz, 1H, Ar-H), 5.74 (s, 1H, C-NH-N), 5.25 (s, 1H,
N-CH-Ph), 3.41 (d, J = 6.4 Hz, 2H, -CH,C=0) ppm. *C NMR (151 MHz, CDCl5)
197.77, 167.20, 136.99, 136.39, 134.54, 133.94, 133.55, 132.63, 131.81, 129.65, 129.40, 128.70,
128.60, 128.26, 127.58, 126.94, 56.89, 42.78 ppm; HRMS (ESI-TOF) caled for C,,H;3CI,N,0,
(IM+Na']) = 435.0643, Found: 435.0635.

0.407

<
0.20

U
18.799
22.821

0.00
R S A - [N A At 08 A A B eSS A A IS
10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00

??
0.40
- >
< 0.20
L e B s s s s o B S s B s B s s B Sy B
10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23

0.00—
??

8.8113

1

>»23.034

5 ———
00 24.00 25.00

26) Product 3z:
OY solid; 56% yield, 81% ee. [a]p*® = 19.5 (¢ 0.010 in CH,Cl,) HPLC DAICEL
HN. CHIRALCEL AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 4 =
254 nm, retention time: 21.0 min (minor) and 26.0 min (major); "H NMR (400
MHz, CDCl;) 6 8.03 (d, J = 7.9 Hz, 2H, Ar-H and NH-C=0), 7.92 — 7.28 (m,
3z 11H, Ar-H and C-NH-N), 4.74 — 4.64 (m, 1H, N-CH-Ph), 3.36 (dd, J=14.7,9.2
Hz, 2H, -CH,C=0), 2.47 — 2.27 (m, 3H,-CH;) ppm. '*C NMR (101 MHz, CDCls) 198.13, 169.29,

144.90, 128.95, 128.47, 127.67, 126.27, 122.12, 60.66, 44.41 ppm; HRMS (ESI-TOF) calcd for

C17H,sN»0, ([M+Na']) = 305.1266, Found: 305.1276.
16
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QD [=)
& @
2 = S
e e = e
50 59 60 65D 70 15 80 8D AW 9 M 1P HO MH O P BO BD U4
Nies
S0B
L B B B L L B R
50 5 an 333} ™ IA)) aw 8D aw D MM M 1O "MH 2O 2D B0 BD 4
Nhies

(G) Copies of NMR and MS spectra for products
1) Product 3a:

10:32:37
20-Mar-2010
100320_JQA 01 1 (0.017) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (1:58) TOF MS ES*
367.1421 1.33¢4
100+
345.1611
225.1040
<
368.1461
226.1080
384.1181
209.0978 385.1198 549.3795 g azey
137.0731 227.1137 303.2083327.1514
01050364 | 1380746 195.1420 | 247.0919 2 h ) 386.1148 4483056 505.3500 flome2m
T T T e e T e e e ol et e i
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
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r4.839
[-4.827

Current Data Parameters

F? - Acquisition Parameters
DATE: Z009-02-Z1TEZ3:EZ:E&E
PULPROG: =zg30

Th: 2Z768

Solwvent: CDCL3Z

N&: 18

DE: undefined

SWH: 82237 Hz

AQ: undefined

TE: Z36.5 C

CHANNEL £1
NUC1: 1H
P1: 17 usec
SFO1: undefined MHz

07 - S
L_____
(
=

09 J ==

T
15 70 85 ) 55

) ML A

T =5 e
[

= =) =}

S =

o

0 85 en 8.5 8.

'H MR (400 MHz, CDCL) & 7.94 (4, J = 7.4 Hz, 2H), 7.63 —7.26 (m, 14H), 571 (5, 1H), 482 (dd, J= 75, 5.1 Hz, 1H), 346 (qd, /= 165, 6.5 Hg, 2H)

T T T 5
50 45 40 35 30 25 20 1S
(ppm)

Ez

SI:
oc:
LE:

- Processing Parameters
BEEZE
0.08
0.20 Hz

First Point: 0.E50

ET:

Hyper Quadrature

Phazge: Manual

Pho:

1.08

Phl: Z1.74
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166.996

— 108,212
44,399

Current Data Parameters

F2Z - Acqguizition Parameters
DATE: Z010-09-14TE2:EZ:0Z
PULPROG: =zgpg30

TD: 3E7:8

Solwvent: CDCL13

NS5: 51z

DE: undefined

SWH: 360577 He

AQ: undefined

TE: Z35.3 C

[ £1
NwC1i: 13C
P1: 11.5 usec
SF01: undefined INMHz

F2 - Processing Parameters
EX: &EE36

DC: 0.0&

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature
Phage: Manual

PhO: 87.02
Phl: Z3.33
T T T T T T T T T T T T T T T T T T T T T T T T T T
20 200 180 1@ 1MW & 1 40 13 120 10 1o S0 8 70 &0 50 40 30 20 10
11 (ppm)
& ¢ (151 MHz, CDCY) 19821, 167.00, 14084, 136.69, 13332, 132.85, 131.71, 12881, 12864, 128,59, 12822, 12805, 127.72, 126 83, 6092, 44.40.
2) Product 3b:
14:29:51
28-Sep-2010

100928_JQ_34 5 (0.086) AM (Cen.4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (1:36) TOF MS ES+

385.1332 1.27e4
100

225.1024
<
401.1069
363.1521
226.1061 4021100
137.0722 207.0926 4031090 563.1956
oL ba&fwuﬁg.osu w2506 | 2470874 aseg027 16321 w2 | 4291563 463.0622 5031112 5464048 | 5641923 .
e R e R kel b e e e e et PR

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 560 580 600
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Q
g
3
l
| U L e I I N L
W — v L
[
oy [ar T} ] = =
= - = <= = =
T T T 4 =y T T T T T el T T T T T T
jquki} 95 a0 8.3 30 15 0 65 &0 55 45 40 3.5 30 25 20 15 1n 0s

0
11 (pprd

Current Data Parameters

F2 - RAeogquigition Parameters
DATE: Z010-09-1ET1&:32B:49
PULPROG: zg20

TD: 32768
Solvent: CDC13
N§: 1lg

BS5: undefined
SWH: 2IzZ.7 Hz
n0: undefined
TE: Z9E.9 C

CHANNEL f£1
NUC1: 1H
P1: 13.5 usec
SED1: undefined Mz

F2 - Processing Parameters
SI: 65535

DC: 0.05

LB: 0.60 Hz

First Point: 050

FT: Hyper Quadrature
Phase: Manual

Pho: -139.13

Phi: &30

IH NME (400 MHz, CDCL) & 794 (dd, J= 8.6, 5.5 Hz, 2H), 759 - 7.30 (m, 101D, 708 (4, F= 8.6 Hz, 2H), 569 (5, 1H), 481 (dd, =77, 52 Hz, 1H), 3.42 (ddd, J= 218, 16.2,6 5 Hz, 2H).

o e

2 2 58g 6 -

rey N - -] - o~

& = il = o

£ SHsEEs z o

g E H2REX s 3
[N EN

T T T T T T T T T T T T T T T T T T T
20 190 1= 1 180 150 140 130 1; ll%( 1m o0 20 0 &0 a0 40 30 20 jul o

5 ¢ (101 MHz, CDCY) 196,59, 167 06, 164,52, 140,69, 13314, 132.77, 131.75, 130 92, 130,83, 128,83, 128,50, 128 10, 12760, 126,82, 115.85, 115 63, 60.85, 44.23.

Current Data Parameters

F2 - Roquisition Parameters
DRTE: Zz010-09-15T17:03:18
DPULPROG: zgpg30

TD: 2Z7eg
Solvent: CDCLZ
NS§: 51z

D5: undefined
SWMH: 74038 5 Hz
RQ: undefined
TE: Z36.6 C

CHANNEL £1
NUC1i: 13C
P1: 15 5 usec
SFO01: undefined MHz

F2 - Processing Parameters
SI: E5536

DC: 0.05

LB: Z.00 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Mamual

PhO: -111.46

Phi: T4.67

20
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20:07:22 18-Nov-2010
101118_JQ_45 9 (0.154) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (4:35) TOF MS ES+
. 401.1032 3.48e3
100
<
403.1021
379.1220
417.0782
381.1197 419.0739
404.1029 ’
385.1275 4050005 ||| 4700702
oL, 314.1564.318.2863 328.1854 3463224 361219 3730861 ||| ( ) ‘ / ﬁ 435,176 4451237 453.1988 4784592 4852990495100 .
DR A AR A e B e A R e MGAIRIScs el Aol Fann A s Ay s R anas ey e A S e s M sen s b
300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 480 490

& v o0 ~ Lt ]
e =
' A ﬁ | Jll A M A
it — T R
- & =) I o
- e = = =
= 2
100 a5 an 8.5 20 15 10 65 &0 55 50 45 4.0 35 30 25 2n 1.5 10
11 (ppm)

Y MME (400 MHz, CDCl) & 75 (d, J= 8.5 Hg, 2H), 761 —7 27 (m, 13K, 568 (5, 1H), 481 (de, J= 76, 5.2 Hg, 1H), 342 (ddd, J= 21 &, 163, 6.5 Hg, 2H).

Current Data Parameters

F2 - foguisition Parameters
DATE: Z010-0%-15T17:17:04
PULPROG: zg30

TD: 32768
Solvent:
N§:- 1&
D5: undefined
SWH: 8723 7 Hz
AQ: undefined
TE: £35.6 C

CHANNEL £1
NUC1: 1H
P1: 13 5 usec
SFO01: undefined MHz

F2 - Processing Parameters
SI: §5538

DC: 0.05

LB: 0.60 Hz

First Doint: 0.50

¥T: Hyper Quadraturs

Phase: Manual
PhO: -Z01.1%
Phi: 9.2Z8
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o
=

e 196,980
167.096
44,254

Current Data Parameters

F2 - Roquisition Parameters
DATE: 2010-05-1ET17:46:3%
PULPROG: zopg30

TD: 32768

Solvent: CDCL3

N§: E12

DS: undefined

SWM: 24038.5 Hz

A0: undefined

TE: 256.5 C

CHANNEL £1
NUC1: 12C
P1l: 1E.E usec
| | SFO1: undefined MHz

Ll

I F2 - Processing Parameters
SI: 65536

DC: 0.05

LE: 2.00 Hz

First Point: 0.50

FT: Hyper Quadrature

Phase: Manual

PhO: -103.77

T T
210 200 150 1@ 17 1&1 13 140 13 12 Hfllj[ lm 0 80 wn ) 50 40 30 20 10

Phl: 7E.74
5 ¢ (101 MHz, CDCL) 196,93, 167.10, 140,62, 139.20, 13499, 132.74, 131,77, 129,62, 128 85, 128,53, 138,60, 128 13, 127.63, 126,53, 6030, 44.23
4) Product 3d:
19:57:55 18-Nov-2010
101118_JQ_40 9 (0.154) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (3:35) TOF MS ES+
401.1039 4.73¢3
100+
379.1217
sl
417.0771
403.1013
361.1107 381.1206 419.0785
5631089 404.1052
382.1235 420,0790
3641182 405.1011
383.1059 421.0854 4451324
o 3135041, 318.3007 328.1339 346,2975351'2297\‘( (L Ll C ,,439.1473 | 4610904 4g1.1568.4853010 49701
T B e SRR e Moottt o bbb e Mg DB s s SR S
300 | 310 320 330 340 350 360 370 380 390 400 410 420 = 430 = 440 = 450 = 460 470 480 = 490
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rJ 827
4818
481
4.806
3.498

Current Data Parameters

FZ2 - Roguisition Parameters
DATE: Z010-10-18T17:0&:E8
PULPROG: =zg30

Th: 22768

Solvent: CDCL3

NE&: le

D8: undefined

SWH: 1Z33&5.%5 Hz

Q- undefined

TE: Z9&.&5 C

CHANNEL f1
NWC1: 1H
P1: 7.2 usec
SFO1: undefined MHz

T
o0

6.104

0,98 =

1.14=
©712.00

T T T T T T T T T T T
95 S0 85 80 75 70 65 &0 55 50 45 40 3
11 (ppm)

EF2

SI:

nc:
T, ,_J'\_—J LE:

First Point: 0_50
ET:
Phase:
T T T T T T PhoO:
Phl: Z5 37

- Processing Parameters
EE536
0.05
0.60 Hz

Hyper Quadrature
Manual
-270.11

'H MR (600 MHz, CDCL) & 7.87 (=, 1H), 7.79 (d, J = 7.8 Hz, 1H), 7.63 — 7.54 (m, 3H), 7.48 (dd, = 26.9, 7.7 Hz, 4H), 733 (i, 7= 32.1, 7.4 Hx, 6H), 482 (dd, /=74, 53 Hz, 1H), 371 (dd, J=

124,51 Hz, 1H), 343 (ddd, /=21 8, 169, 6.4 Hz, 2H)

196.958
44.309

— 167,191
F140.518

& ¢ (151 MHz, CDCL) 19696, 167.19, 140 52, 138,18, 134,98, 133 24, 13269, 131,80, 120,97, 128 84, 12861, 128.31, 128 16, 127.72, 12685, 126.20, 60.72, 4431

04 -Ph

Hll'LNH o]

SN
3d

Current Data Parameters

F2 - Rhoquisition Parameters
DATE: Z0l0-10-18T17:31:5%
PULPROG: =zgpgd0

TD: 32762
Solvent: CDCL3
N§: E1Z

D5: undefined
SWH: 36057.7 Hz
AQ: undefined
TE: E35.2 C

CHANNEL f£1
NUC1: 13C
P1: 11.5 usec
SEDL: undefined MHz

F2 - Processing Parameters
§I: BEE3E

DC: 0.0F5

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: 7Z.07

Phl: 5Z.86

23



5) Product 3e:

18:14:46

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

101115_JQ_36 15 (0.257) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (3:36)

1004

%

407.0567
405.062

408.0636
397.1228

423.0705425.

09.0856  421.6638
L ‘

716

426.0755

427.0584

4
445.0535_

443.0337

47 |

L

15-Nov-2010
TOF MS ES+

0513 492

448.0574

463.0255
461.0221

464.0339
449.0546

474.2255

(KGS.USIM

450.0117
T ¥ |

—
105

3§0 3§5 460 465 41‘ 0

415

42‘0

T
100

T
25

[ a0

425

4(‘30

5.682
rJ_NW\)

55

A 50
11 {ppee)d

4(‘35

440 44

o

/z

- : m
450 455 4é0 4é5 4‘70 47‘5 4é0 45‘35 4§O 4é5

0. FPh
HN .

BH O

Current Data Parameters

Je Br

E2 - Reguigition Parameters
DATE: Z010-10-Z1T17:48:51
PULPROG: =g30

Th: 22768
Solvent:
NE: lg
D8: undefined
SWH: 1Z33&5.%5 Hz
Q- undefined
TE: Z9&.8 C

CDCL3

CHANNEL £1
NUC1: 1H
P1: 7.2 usec
SFO1: undefined MHzZ

E2z

5T:
nc:
1B:

4.5

First Point:
ET:
Phasze:
Pho:
DPhl:

- Processing Parameters
555365
0.0s
0.60 Hz
0.0
Hyper Quadrature
Marmal
-l62.13
23.13

'H MR (600 MHz, CDCL) & 7.78 (d, J= 2.2 Hz, 2H), 7.56 (d, 7= 8.3 Hx, 4H), 747 (t, J= 7.6 Hz, 3H), 7 41 (s, 1H), 737 ¢t, J=7.1 Hz, 4H), 731 (t, 7= 7.2 Hz, 1H), 562 (=, 1H), 421 (dd, J= 75,
5.1 Hz, 1H), 341 (ddd, J=217, 16 8,6 5 Hz, 2H)
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z ) = ez
= S T T "X oS8 X
— ™~ < oo oo

s = F EEEE

60.797

252

44,

T T T T T 1 I T T T T T
210 200 180 18 1M l& 180 140 13 1 10 lm
1 (pper)

& (151 MHz, CDCL) 19717, 167.08, 14062, 135,40, 13274, 131 96, 131.79, 12972, 128 86, 128 62, 128.15, 127 69, 126 31, 60,30, 4425,

6) Product 3f:

S0

T
20 0

&0

Current Data Parameters

F2Z - Acqguizition Parameters
DATE: Z010-10-z1T128:07:14
PULPROG: zgpg2l

TD: 3EZ768

Solwvent: CDCL13

NS: 366

DE: undefined

SWH: 360577 He

AQ: undefined

TE: Z35.8 C

! £1
NUC1i: 13C
P1: 11.5 usec
SE01: undefined INMHz

F2 - Processing Parameters
EX: &EE26

DC: 0.0&

LB: Z.00 Hz

First Point: 0.50

FT: Hyper Quadrature
Phage: Manual

PhO: 123.24

Phl: -3Z.31

18:20:57 18-Nov-2010
101118_JQ_38 3 (0.051) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (3:36) TOF MS ES+
397.1522 2.62e3
1004
375.1707
]
413.1260
398.1559
376.1747
414.1299
381.1824 399.1536 || 415.1256
382.1836 416.1252
. 309.2265  41431393282116 351-2343 357_‘1488 373-213\11 L X ‘ J/400_1611 485.2658 491.1884 "
A A AR A LA A MRS MRS AR MDA AR NSRS SRR RS JSARAR MRS AARRE AALSS RARRA RARSS) T T T
300 310 320 330 340 350 360 370 380 390 400 410 420 430 490 500
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- < o - G EmE S e S
% £g = B hYRSReEy
= e & % b 2 G3ISTEmET
= R i R
. |x\'¢.;'..s\.=l-—u
o [ LAJ 0 W LLJL I S "
|n L S T T L R
o = =) = = =
o ci ; : oo ci
T T T T T f T ; T T T T T T T T T T T
95 90 85 80 75 10 &5 & 55 S0 45 40 35 30 25 20 LS 10 05

0 .Ph

HN‘NH 0

O

3f Ome

Current Data Parameters

F2 - Acquisition Parameters
DATE: Z010-10-21T19:21:26
PULPROG: zg30

TD: 22768

Solvent: CDCLZ

NE: le

BS: undefined

SWH: 12335 5 Hz

R0: undefined

TE: Z95.7 C

CHANNEL f£1
NUC1i: 1H
P1l: 7.2 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65538

C: 005

LB: 0.60 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: -134.72

Phi: 30.1%

'H MME (600 MHz, CDC) & 7.92 (6, J= 2.8 Hz, 2H), 7.60 —7.27 (m, 11H), 6,590 (d, = 8.8 Hx, 2H), 571 (s, 1H), 480 (dd, J= T8, 48 Hz, 1H), 3.86 (5, 3H), 340 (ddd, J= 213, 16 5, 6.5 Hz, IH).

—196.775

==355.48%

—44,182

oA’

3t OMe

Current Data Parameters

F2 - Roquisition Parameters
DRTE: 2010-10-21T19:47:01
PULPROG: zgpg30

TD: 2Z7&8
Solwent: CDC13
N§: S5lz

D5: undefined
SWH: 38057.7 Hz
AQ: undefined
TE: F35.3 C

CHANNEL £1
NUC1: 13C
P1: 11.5 usec
SF01: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.08

LB: Z.00 Hz

First Point: 0.50
ET: Hyper UQuadrature
Phage: Manual

T T T T T T T T T T T T T T T T T T T T
210 200 100 1@m m 160 13 140 130 1; llﬂo(ppmjlm 20 a0 n &0 a0 40 30 20 10

8¢ (150 MHz, CDCL) 196.75, 166.25, 16367, 14101, 13201, 131 67, 130,56, 120.23, 122.20, 128 58, 128.01, 127.69, 126,82, 113.79, 61.16, 55.49, 4415,

PhO: 70320
Phi: EE.71
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7) Product 3g:

14:26:25
28-Sep-2010
100928_JQ_35 5 (0.086) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (1:36) TOF MS ES+
225.1039 1.75e3
1004
381.1591
359.1771
=
397.1346
2931111 226.1066
288.2902 s165216 398.1315
137.0760 297 1039 | 399.1367 557.2333
119.0505 E . 289.2870
453.1920 546.3859 558.2463
158.0547  207.0963 247.0833 341.1628 400.1415 425.1979 502.3770 ‘ 584.2949
OU\L\(\\\\\\\\\\\(\\H\\‘K\\‘\H\\\J‘\ w‘/\\%‘\\\\\\\\\\\\\\(\H(\\m/z
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 5 600
T - o R =
8 § EEE %
e r-\- W e
O-\\T,F‘h
HN.
NH O
39 Me
Current Data Parameters
F2 - foguigition Parameters
DRTE: Z010-05-30T16:Z3:52
PULPROG: =g30
TD: 3Z765
Solvent: CDC13
N5: 15
DS: undefined
SWH: 1Z33E5.5 Hz
AQ: undefined
TE: Z3E.E C
C. £1
NUC1: 1H
P1: 7.E usec
SEOL: undefined MHz
F2 - Processing Parameters
§I: &EE2E
L ‘Lh LA_AJJ‘I' DC: U.os
JL_JWIU [} AN LB: 0.30 Hz
L/ ) H /T T First Point: 0.50
o g ~ = g - FT: Hyper Ouadrature
= g 7, = Ly Phase: Manual
T T T = T e T T T T T T 4 T T T T T T PhO: -Z55.47
00 95 90 85 80 75 70 &5 &0 s%mmg.o 45 40 35 30 25 20 15 10 05 Phi: 27.59

UM MIMR (600 MEHz, CDCL) & 753 (d, J= 76 Hz, 2H), 764 — 731 (g 1250, 707 (&, J= 7.5 Hz, 20D, 484 — 471 (m, 11D, 3.56 — 331 (m, 20D, 2,34 (s, 3D
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166.959
5
21
61.032
44321
1.659

—197.022
)

— 144,196
— 1409,

T T
210 200 150 180 1m L&n 15 140 13 1 llf?(ppmﬁm S0 &0 mn 1] A0 40 30 20 10

Current Data Parameters

F2 - Reguigition Parameters
DATE: Z010-05-1E5T18:Z0:5Z
PULPROG: zgpg30

TD: 32768

Solvent: CDC12

N§: ElzZ

D5: undefined

SWH: £4032.%5 Hz

Al: undefined

TE: 296.3 C

[ £1

NUC1i: 1z3C
P1: 15.5 usec
S5FD1: undefined MHz

F2 - Processing Parameters
8T: B5E3A

DC: 0.0%

LE: Z2.00 Hz

First Point: 0.E50

FT: Hyper Quadrature
Phase: Manual

PhO: -111.03

Phl: 72.ZE
8¢ (101 MHz, CDCL) 197 92, 166 06, 14430, 140,92, 13424, 132 82, 131 62, 120.33, 122,79, 132 57, 128,36, 122.02, 127.72, 126 85, 61.03, 4432, 21 66.
8) Product 3h:
18:11:10 15-Nov-2010
101115_JQ_37 32 (0.547) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (2:58) TOF MS ES+
1004 381.1577 1.74e3
359.1752
<
382.1611
397.1329
360.1811
398.1322
383.1659
361.1839 14 4 399.1304
79.12 )
. 356.1734 357.2902 B 370.1488 373.2676 3 ﬁ L 38‘4 78 392.8324 L _A01.8245  409.2030 413.2751 417.3059 4252201,
350 355 360 365 370 375 380 385 390 395 400 405 410 415 420 425
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4 g FEIL
2 o0 00 o0 a0 ] = =
< [ e - e e e
O e T P e LA | d el
J H | i
A [} G
O o o0 en (= [ s}
<= < -2
ol oenoen - — -
L T v T T T T L T T T T T v T T L
80 75 %0 &5 60 55 50 45 40 35 30
11 (ppen)

2.366

T

Current Data Parameters

F2 - RBoguizition Parameters
DRTE: Z010-10-18T158:37:16
PULPROG: =g30

TD: 32768
Solvent:
N5: 16
D5: undefined
SWH: 12335.5 Hz
AQ: undefined

Chclz

TE:

95 6 C

CHANNEL f£1

MUCi: 1H

P1:

7.Z usec

SED1: undefined MHz

E2 - Processing Parameters

51:
onc:
LB:
First Point:

B5536

005

0.20 Hz

[Lpp-n)

FT: Hyper Quadrature

Phase: Marmual
T PhO: -z47.08
05 Phi: 2487

'H NME (600 MHz, CDCLy) & 7.73 (d, J= 1.1 Hz, 3H), 762 — 7.54 (m, 3H), 7.46 (dd, J= 153, 7.4 Hz, 3H), 7.34 (delt, J= 156, 134, 6.8 Hz, TH), 481 (dd, T=2.0, 49 Hz, 1H), 372 (s, 1H), 3.45
(ddd, J=217, 16,8, 6.5 Hz, 2H), 237 (s, 3H).

e o
& 2 o =
b b = =
= o4 + o
& o 3 &
-.L T m
T T T T T T T T T T T T T T T T T T T T
2m 150 183 1 1a0 13 140 13 120 11&( 1 [0 &0 0 &l a0 40 50 20 10

o

Current Data Parameters

3h

F2 - Acquisition Parameters

DARTE: Z010-10-13T18:53:1%
PULPROG: =gpg30

TD: ZZ76E8
Solvent:

N§: 2E0

DS5: undefined

SWH: 36057.7 Hz
AQ: undefined

TE: z35.8 C

CDhCl3

C £1
NWC1i: 13C
P1: 11.5 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.05

LE: 1.00 Hz

0.50
FT: Hyper Quadrature

First Point:

Phase: Manual
PhO: 7Z.33
Phil: 4373

& ¢ (151 MHz, CDCL) 19853, 167.00, 140,83, 135.44, 136 70, 134.12, 13281, 13171, 12880, 12877, 128 58, 128 51, 128.05, 127.73, 126 85, 125 45, 6376, 60 98, 44.42, 20.70.
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9) Product 3i:

20:02:30 18-Nov-2010
101118_JQ_47 5 (0.086) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (4:36) TOF MS ES+
1004 373.0981 1.93e3
<
351.1168

374.1029 389 0714

352.1180 75009 | 3000720
391.0760
3531109 s76.1061
: 392.0760
3183098 326.1948 333 1015 3508128 || | 3700860, |||/ ( 4011500417213 4330674 4413109 4593693 485.3266 4964422
P v Do e T IR TR R

/z
0

0
360 ‘ 31‘0 3&0 330 34‘10 3&‘30 360 370 380 3§0 ‘ 460 ‘ 4’%0 4&0 430 440 450 460 4‘70 4é0 490
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r7.674
—(). 868

Ny o

3

Current Data Parameters

F2 - Acqguisition Parameters
DATE: Z01l0-10-z1TEZ0:33:13
PULPROG: zg30

TD: 2E7&8

Solwvent: CDC13

N5: 18

D5 undefined

SWM: 1Z32E.E5 Hz

Al: undefined

TE: Z35.6 C

CHRANNEL £1
NUC1i: 1H
P1: 7.E usec
SF01: undefined MHz

F2 - Processing Parameters
SXI: 55536

DC: 0.0&

LB: 0_&0 Hz

1 1.0?7
@ 11.03
13.22

First Point: 0.50
ET: Hyper Quadrature
Phase: Manual

T PhO: -1Z1.35

-4 Phi: 3146

'H HMR (600 MHz, CDCL) & 767 (d, J= 3.7 Hz, 1H), 7.62 (d, 7= 40 Hz, 1H), 7.56 (1, J= 120 Hz, 3H), 7.46 (t, /= 8.0 Hz, 3, 7.34 (4, 7= 139, 6.4 Hz, 5, 5.61 (s, 1H), 430 (dd, 7= 7.7, 51 Hz,

1H), 3.74 (s, 2H), 338 (ddd, J=208, 159, 6.5 Hz, 2H)

e e £ =
= 2 S A = & o
= S = Z F7 =
= v s P it} o
= = 35 A = i
= = == = gy =

1 1

- 1% |

T T T T T T T T T T T T T T T T T T T
20 200 180 1ED 1MW 180 130 1400 130 1@ 110 ﬂ%}?)?tm] Q0 20 0 &0 50 40 30 20 10 1}

8¢ (151 MHz, CDCL) 191.14, 16707, 14409, 140056, 13425, 132.74, 132,46, 131 76, 12883, 12860, 128 21, 12815, 127 64, 126,84, 63.75, 6134, 4528,

Current Data Parameters

F2 - Roquisition Parameters
DATE: 2010-10-ZL1TZ0:E2:54
PULPROG: =opg30

TD: 32768
Solvent: CDCL3
N§: 512

D§: undefined
SWH: 360577 Hz
RA0: undefined
TE: Z85.8 C

CHANNEL f£1
NUC1i: 13C
P1: 11 5 usec
SFO1: undefined MHz

F2 - Processzing Parameters
SI: £5536

DC: 0.08

LB: 7Z_00 H=z

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: 114 £

Phi: -15.76
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10) Product 3j:

20:13:22 18-Nov-2010
101118_JQ_32 29 (0.496) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (3:35) TOF MS ES+
417.1568 1.83e3
100+
395.1761
N
4181601 4351307
401.1047
403.0990 434.1331
419.1573
435.1353
379.1205
485.2834
351.2231 362.3309 373.0844 381.1154 4141422 1] 420.1741 436.1205
314.1762.318.2905 328.1924 ‘ - 461.1779 480.2281| | 487.2797
SRR LA A7 ekt itk RNV PSS \\\\\‘r\' t l\"’\‘”\m\' ittt H e e S iz
300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500
= & e TS e — =
w & 08 b AR
"~ BE% ETEERRRE
w o i ;‘;;_:
~l- e
Oﬁ/ Ph
HMN WNH O
O
3
Current Data Parameters
FZ2 - RAoquizsition Parameters
DATE: Z010-10-Z1TZZ:43:53
PULPROG: zg30
TD: 32768
Solvent: CDCLZ
NS: 16
DS: undefined
SWH: 12335.5 Hz
A0: undefined
TE: 295.6 C
CHANNEL £1
NUC1: 1H
P1: 7.2 usec
SFO1: undefined MHz
F2? - Processing Parameters
J‘t SI: £5536
DC: 0.05
. L,L JrL J’l L l_jx__,,._ 4 LB: 0.60 Hz
SR LI o L o 1 First Point: 0.50
2 Io =g = = = FT: Hyper Quadrature
—_— R - —_— e Phase: Manual
T T T T T T T T T T T T T T T T T T T PhO: -160.30
100 25 20 8.5 a0 75 70 85 &0 35 45 40 33 30 25 20 15 1n 0.5 Phl: 30.69

50
£l (prm)

IH NMR (600 hHz, CDCL) & 843 (s, 1H), 802 (d, 7= & 6 Hz, 1H), 7.95 — 784 (m, 3H), 763 — 7.50 (m, 6H), 739 (dtt, J= 124, 148, 7 4 Hz, 8H), 576 (s, [H), 453 — 420 (m, 1H), 360 (ddd, J=

2.4, 16.6, 6.5 Hz, 2H)
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- | 38,804

—151.260
133528

140,922

93.288

2

93

75.814
12.9
-0.018

l.r??.!]_?

N

—44.503

_/—(\4.‘}‘)]
——-5.973
——-]12.63

T T T T
210 200 190 180

180 150 140 13 120 110

1o 90
£l (ppond)

C Data

F2 - Requisition Parameters
DATE: Z010-10-Z1TE2:09:Z8
PULPROG: zgpg30

TD: 2z768

Solvent: CDCL3

NS§: ElZ

D5: undefined

SWH: 26057.7 Hz

AQ: undefined

TE: 296 C

CHANNEL f£1
NUC1: 13C
P1: 11.5 usec
SF01: undefined MH=z

E2 - Processing Parameters
SI: 55536

DC: 0.0&

LE: Z.00 Hz

First Point: 0_50

ET: Hyper Quadrature
Phaze: Manual

PhO: 102.51

Phi: 1.32

& ¢ (151 MHz, CDCL) 19910, 19798, 190,62, 151.26, 14092, 138 89, 133,53, 131.70, 131.70, 131,32, 130.07, 130.07, 129.95, 120 63, 120 30, 128 84, 128,84, 122 58, 12858, 128.51, 128.07, 128.07,
12201, 127.73, 127.73, 127.46, 126 81, 126.81, 124.77, 123 83, 123,83, 122,78, 93.29, 77.21, 77.00, 76 79, 75,81, 6499, 61.10, 6110, 57 31, 44.50, 1295, -0.02, -9.97, 12 63.

11) Product 3k:

18:10:27

101118_JQ_33 24 (0.410) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (5:36)

100+

305.‘1 999
T

328.1927
3182744 |
\

389.1497

395.1561

396.1635

397.1619

18-Nov-2010
TOF MS ES+
1.39e3

485.2071
480.2911, _487.3118
\

T — m/z

300 310 | 320 | 330

371.1404
372.1449
s 747 01083 ||| 5742625
. NI
340 350 | 360 370 380

390

400

490 | 500
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T
100

T

95

T

0

T
835

20

15

70

o
=
=

85
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o0 Rl - -y |
= =S FoT ]
] b o B B | 1
1 TLEEgaaTT
‘| h mﬁ
/ u_/\__A_.ll N
1 L ar L
wy oy =2 =]
©n 0 = =
I R =
&0 55 40 35 30

0. -Fh
HM

o U

Current Data Parameters

NH O

.

3k

F2 - hoquigition Parameters
DATE: Z010-10-13TZ1l:Z1:50
PULPROG: zg30

TD: 32768
Solwent:
N§: l&
D5: undefined
SWH: 12Z335.5 Hz
R0: undefined
TE: ESE.E C

Chclz

CHANNEL f1
NUC1: 1H
P1:
SFO1: undefined MH=z

7.Z usec

F2 - Processing Parameters
SI: 65538

DC: 0.08

LB: 0.30 Hz

First Point: 0_50

FT: Hyper Quadrature
Phase: Manual

PhO: -245.08

Phi: 23.38

IH NME (600 hHz, CDCL) & 7.4 (dddd, J= 536, 26.1, 140, 1.9 Hz, 15H), 6.87 —6.72 (m, 1H), 605 (dd, J=267, 1.7 Hz, 2H), 571 (s, 1H), 479 (s, 1H), 360 —3.14 {m, 2H)

T
210

& ¢ (151 MHz, CDCL) 196 28, 166,94, 15198, 14232, 140.86, 132.84, 131 70, 128 20, 122,58, 12804, 12769, 126 23, 124,63, 107 98, 107,27, 101 22, 61.08, 44.17.

*

T
200

196.277

T
150

T
a0

4

166.941

—
m

T
lan

130

T
140

v

T
13

.

T
1

-—101.883

T
1o _1om
£ (ppr)

T
a0

20

T

an

&0

0

44.167

40

0. -Ph

HN oy o
MO
3K o

™

Current Data Parameters

F2 - Roquisition Parameters
DATE: 2010-10-18T21:47:21
PULPROG: zgpg30

TD: 32768
Solvent:
NS: 51z
D5: undefined
SWH: 35057.7 Hz
AQ: undefined
TE: 295.7 C

ChClz

CHANNEL f£1
NUC1: 13C
P1: 115 usec
SE01: undefined MH=z

E2 - Processing Parameters
SI: 55536

Dc: 0.05

LE: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: £5.9%

Phi: 25.08
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12) Product 31:

19:51:05 18-Nov-2010
101118_JQ_43 5 (0.086) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (3:36) TOF MS ES+
393.1587 4.44e3
100+
<l
3041616
371.1768
409.1325
372.1821
sostero | 4101390
877.1823 . 412 132;25'1322 1871 437.1768 485.2980.489.2317
353.1689 : : : : :
o 3183137 328.2118333 457 L Ll “ I/ ‘ 7 4534793 469.2199 1, | 12408
e e e ettt b ke b e bbb bbbt e e e
300 310 320 330 340 = 350 = 360 370 = 380 = 390 = 400 410 | 420 = 430 = 440 = 450 = 460 470 = 480 490 500
= ‘-E \Eﬁr\'l'-r\'
53 Z EEEE
i N g
RS
oﬁ,Ph
Hym o
@)\Af\@
3

Current Data Parameters

E2 - hoguisition Parameters
DATE: Z0Ll0-10-Z6TZZ:51:13
PULPROG: =og30

TD: 32768

Solwent: CDCLZ

Ns: le

D5: undefined

SWH: BZZ3.7 Hz

AQ: undefined

TE: 235.7 C

CHANNEL f1
NUC1: 1H
P1: 12.5 usec
SEO01: undefined MHz

E2 - Processing Parameters

0.05
First Point: 0.50
FT: Hyper Quadrature
Phase: Manual

e T T
la

095

Pho: 10.27
Phl: 7.72

T 1
100 a5 a0 25 an 15 10 65 &0 55 45 40 35 30 25 20 15 10 as an

50
11 (pped

'H MMR (400 MHz, CDCL) 5 7.60 (4, J=7 2 g, 3H), 7.51 — 7.43 ¢, SH), 7.41 — 7 20 (m, HD), 6.71 ¢4, J= 16.1 Hy, 1H), 5.60 (s, 1H), 475 (4, J= 7.8, 5.3 Hz, 1H), 373 (s, 2HD, 3.16 (ddd, F=
213, 16.1, 6 6 Hx, 2H).
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—63.766

46.621

Current Data Parameters

F2 - Acquisition Parameters
DATE: Z0l0-10-Z6TZ3:Z0:37
PULPROG: =zgpgll

TD: 3E768
Solvent:
N5: 51z
DE: undefined
SWH: 74038 5 Hz
AQ: undefined
TE: z3& C

CDC13

=————— CHANNEL f1
NUC1: 1zC
Pl: 15.5 usec

SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

o) LB: 1.00 Hz

First Point: 0_50
FT: Hyper (uadrature

T T T T T T T T T T T
210 z2m 1% 18 1 1ad 13 140 1300 1 110 1o 50
11 (ppem)

a0

0 &0

Phase: Manual
T T PhO: -54.43
0 -0 Phl: &1.63

& (101 MHz, CDCL) 19823, 167.05, 143 57, 140067, 13427, 13278, 13176, 13067, 12894, 128 81, 128 62, 128 42, 125,10, 127 A9, 126 86, 12599, 63.77, 6103, 46 62,

13) Product 3m:

14:07:54
28-Sep-2010
100928_JQ_5 34 (0.582) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (1:36) TOF MS ES+
385.1331 2.55e3
1004
243.0942
363.1519
u\O’
401.1072
244.0961
402.1104
137.0702
105.0334 227.0870 403.1073
245.1016 316.3250 563.1996
i 1220429 149 s 21&0960“ 288.2910 ‘ 345.‘1393 n 4741960 511 509 5391103 | 5642198 '
T AR AN L LA A g A LA A A RS AN AR AR AN AR LA AN AR AN LA AASAS R R {rTrTT T e e M/Z
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 480 500 520 540 560 580 6
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7.924
7.911

£

Current Data Parameters

F2 - Rogquigition Parameters
DATE: Z010-07-Z2T1l&:38:4Z
PULPROG: zg30

TD: 32768

Solwvent: CDC13

N§: l&

D§: undefined

SWH: 1E32E.E Hz

AQ: undefined

TE: £37.4 C

CHANNEL £1

=

0.30 Hz

Ln First Point: 0.50
FT: Hyper Quadrature
Phage: Manual

1.99 =

NUC1: 1H
P1: 7.2 usac
SFO01: undefined MHz
F2 - Processing Parameters
SI: 65538
“ L DC: 0.05

J . _ e LE-

L

-

T

0 25 20 25

T T T T T T PhO: -279.7Z
30 25 20 15 10 0S5 Phi: 1269

&0 55

=197 =
1.00 =

=)
o
in

45 40 3.

o
1=
-
in

50
£1 (ppar)

1M MMR (500 MHz, CDCL) & 792 (d, J= 76 Hz, 2H), 761 — 731 (my, 11K, 7.04 ¢t, J = 8.6 Hz, 2, 484 — 430 (m, 11, 343 (ddddl, J= 221, 168, 6.5 Hz, 2.

222

60
44.338
o
)
=

197.971
_~167.188

Current Data Parameters

F2 - Roquisition Parameters
DATE: 2010-07-28T16:55:1%
PULPROG: zgpg30

TD: 32768
Solwvent: CLC13
N5: 51z

D5: undefined
SWH: 36057.7 Hz
A0: undefined
TE: 298 C

CHANNEL f£1
MUC1i: 13C
P1: 11.5 usec
SED1: undefined MHz

F2 - Processing Parameters
SI: 65536
P B
” LT ¥ LB: 1.00 Hz
First Point: 0.50
FT: Hyper (Quadrature
Phase: Marual
T T T T T T T T T T T T T T T T T T T T T PhO: 80 43
210 200 1% 1@ 1M 18l 130 140 130 100 10 1o 80 80 0 60 30 40 30 20 10 0 -10 Phi: 3%.7%

£ (ppe)

8¢ (151 MHz, CDCL) 107 57, 167.19, 163.22, 161 50, 136 63, 136.59, 133.40, 13270, 131 82, 120 42, 120 36, 12867, 128 63, 12818, 12682, 11570, 115.56, 6022, 44.34.



14) Product 3n:

20:16:08
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18-Nov-2010
101118_JQ_25 5 (0.086) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (4:35) TOF MS ES+
401.1023 811
100+
<
403.1013
361.1116 379.1220
417.0715
381.1215 419.0732
363.1065 404.1040 '
364.1166 382.0849 4051012 ||| 420:0835
o 318.3057 341.1401 3512184 Lol e ([ asapiss M51122 492130 o0 4853002 495 1852 y
AR A e e B L A e s s R B e R L A B e R LA A e B e R s A R T e MUz
300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490
o & AZg ZiE
& PR e i
wioow oo e e en
| | '\L/ —‘:n._‘-u\.k e Oﬁiph
HM
NH O
c 3n
Current Data Parameters
F? - hoquisition Parameters
DATE: 2010-10-2Z1T18:15:48
PULPROG: =g30
TD: 32768
Solvent: CDCL3
NS: 16
DS: undefined
SWH: lz335.5 Hz
AQ: undefined
TE: 255.7 C
CHANNEL £1
NUC1: 1H
P1: 7.2 usec
SFO1: undefined MHz
F? - Processing Parameters
SI: 65536
' Jh DC: 0.05
L | I AL LB: 0.50 Hz
[ =] Hr H B First Point: 0.50
o e~ 5‘ o0 = o ET: Hyper Quadrature
X o *® < = Phase: Manual
T T T =% T T T T T T L T T T T T T PhO: -163.88
100 95 20 35 80 75 70 8.5 &n 5.5{1 (plm?)ﬂ 45 40 35 30 25 20 15 10 s Phl: Z8.37

1H MR (A00 MHz, CDC1L) &7 92 (d, = 7.0 Hz, 2H), 757 (ded, = 159, 76 Hz, TH), 7.50 — 7.33 (m, 10H), 562 (s, 1H), 490 — 474 (m, 1H), 3.42 (ddel, J= 222, 16 8, 6.5 Hz, 2H)
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08

1

—6(.275
44,229

0. .Ph
T
HN

NH O
cl l I

Current Data Parameters

in

E2 - Boguizition Parameters
DATE: Z010-10-21T18:41:22
PULPROG: =zgpgs0

TD: 32768
Solvent:
N5: El=
D5: undefined
SWH: 35057.7 Hz
AQ: undefined
TE: 285.2 C

CDCl3

CHANNEL f£1
MUC1: 13C
-
SED1: undefined MHz

11_5 usec

E2 - Processing Parameters
8I: EEE2E

DC: 0.0&

LB: Z.00 Hz

First Point: 0.50

FT: Hyper (Quadrature

Phase: Manual
T T T T ¥ T ¥ T T T T T T T T T T T T T T T T T T T T T T T T T ¥ T T T ¥ T T T T PhO: 7Z.58
20 200 1w 1@ 1M 0 1% 0 13 1:; llfol(ppml)m 90 80 70 &0 50 40 30 20 10 Ph1: 51.20
8¢ (151 MHz, CDCL) 19775, 16721, 139,43, 136.58, 133.74, 133.44, 132,65, 13187, 129.15, 12895, 125.69, 125 66, 128.18, 126 82, 60.27, 44.23.
15) Product 3o:
14:11:10
28-Sep-2010
100928_JQ_6 11 (0.188) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (1:35) TOF MS ES+
447.0517 1.78e3
100-
445.0509
303.0140
=
425.0682
463.0232
137.0702 316.3231
288.2934 464.0285
105.0350 385.1324
287.0059
243.0983 317.3305
138.0716 405.0596 465.0017 4930239
ol hpgso T orog0es | assras Aot B W 19 sieoM . s
100 120 | 140 160 ' 180 200 220 ' 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
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28

£
1363

5
L3354

T T -

—— M __.,,—,__A_,\_,_.\_,M_}L_A,..._\__,ﬂ_lluh_,____ _J\JJ_.A_J\A_J
'z

LA |

(] [aa) = [=]
= xa = =
T T T T T + T T T T T T T I‘\-I T T T
100 2.3 2.0 83 20 75 70 65 71 35 50 45 40 35 30 25 20 15 10 0.5
11 (ppen]
IH MR (600 MHz, CDCL) 8 791 (d, J= 7.0 He, 2H), 761 —7.34 (m, 15H), 563 (s, 1H), 4.24 - 475 (m, 1H), 342 (dedd, F= 223, 160, 6.5 Hz, 2H)
5 & 3
LLUAL] I
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 20 10

8¢ (151 MHz, CDCL) 197.76, 167.26, 130.93, 13654, 133.46, 132,61, 131.89, 129.52, 12869, 128.65, 128,18, 126.85, 121.59, 6031, 44.14.

Ph

T
N 0]

H ‘NH
Br I 3 I

0

Current Data Parameters

F2 - RAoguisition Parameters
DATE: Z010-08-30T17:Z4:45
PULPROG: zg20

TD: ZET&E
Solwent: CDC1l2
N§: 16

D5: undefined
SWH: 12Z335.5 Hz
RO: undefined
TE: Z35.7 C

CHANNEL £1
NUC1i: 1H
P1: 7.Z usec
SF01: undefined MHz

F2 - Processing Parameters
SI: 65538
DC: 0.05

LB: 0.30 Hz

First Point: 0.50
ET: Hyper Quadrature
Phage: Manual

PhO: -Z57_ 44

Phl: Z5_80

Br 30

Current Data Parameters

F2 - RAoguisition Parameters
DATE: 2010-08-30T17:50:16
PULPROG: zgpa30

TD: 3E7:8
Solwvent: CDCL13
NS5: 51z

DE: undefined
SWH: 35057.7 Hz
RQ: undefined
TE: z35 C

[ £1
NUC1: 13C
P1: 11.5 usec
SF01: undefined INMHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 2.00 Hz
First Point: 0.50
FT: Hyper Quadrature
Phase: Manual

Pho: 84.56

Phi: 36.13
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16) Product 3p:

18:06:59

101115_JQ_21 4 (0.068) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (3:59)

100

105.0351

137.0719161.0715
e
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239.1176

223.1128

215.0376

240.1209

241.1194

381.1575

359.1765

382.1618

397.1321

341.1458
398.1341

327.1725

(2611007 301.0406

Lo

i

399.1359

460.262% 474_‘2097 ;90.2205

15-Nov-2010
TOF MS ES+
5.87e3

557.2314
5561509, | 5582282597 2882

0 T
100 120

140 160

180 |

200 220

—1.570

240

260

280

300

320

320

4. 786
4.776
4.76:

3

<

0 380

3,509
[r340

5

A
400 420

- 3.481
3468
3416

}

3408

3388

430 460 | 480 500 |

L3380
-2.340

1.00 2 —

520

\

T ety Mz
540 560 580 00

Os.-FPh

HM.

MNH

Me

0

3p

Current Data Parameters

F2 - Aogquigsition Parameters
DATE: z01l0-02-30T16:Z3:52
PULPROG: z=g30

TD: 32768
Solvent :
NS: 1lg
DS: undefined
SWM: 1Z2332E5.L5 Hz
AQ: undefined
TE: Z35.5 C

CDhC1l3

CHANNEL f£1
NUC1: 1H
P1: 7.2 usec
SF01: undefined MHz

F2

51:
c:
LB:

- Procesgsing Parameters
65536
0.0k
0.30 Hz

First Point:

0.50

ET: Hyper Quadrature

Phase: Manual
PhO: -z285.47

10 85 20

55

0203 ==

50, 45 40
11 (ppr)

Phl: z7.%5%9

H NMR (600 MHz, CDCL) & 7.9% (d, 7= 76 Hz, 2H), 763 — 732 (m, 12H), 717 (4, F= 7.5 Hz, 2H), 482 — 473 (m, 1H), 344 (ddd, =215, 16 5, 6.4 Hz, ZH), 2.34 (s, 3H).
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e . =
2ex prze E
= VT L]
T ey N
J L B | i ) qﬂ_mUL
o L B ik e d
a 2w = o 3]
=S IS S = =
= b hd x
—— et e S S |
100 a5 20 85 80 15 70 8.5 an 55 50 45 40 35 30 25 20 15 10 05
11 (ppel

QOs.-Fh

Current Data Parameters

F2 - Roguisition Parameters
DATE: Z0l0-08-30T1&6:23:52
PULPROG: zg30

TD: 32762
Solvent: CDCL3
NS: 16

D5: undefined
SWH: 12335.5 Hz
AQ: undefined
TE: 295.5 C

CHANNEL f1
NUC1: 1H
P1: 7.Z usec
SE01: undefined MHz

- Processing Parameters
1 BEE3E

0.08

: 0.30 Hez

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

Pho: -285.47

Phl: Z7.t0

H NIMR (500 LHz, CDCL) & 7.93 (d, J= 7.6 Hz, 2H), 7.63 — 732 (m, 12H), 7.17 (d, J= 7.5 Hz, 2H), 482 - 473 (m, 1H), 344 (ddd, J= 21.5, 16.8, 6.4 Hz, 2H), 2.34 (s, 3H).

198,345

166.945
44.369

9,702

—60.672

T T T T T T T T T T T T T T T T T T T T
210 200 1% 180 1™ lad 150 140 130 120 110 ﬂ%l?liml 20 a0 7 &0 a0 40 30 20 10 a

8¢ (150 MHz, CDCL) 19835, 166,05, 137,74, 13671, 13330, 13285, 131 60, 120,47, 12863, 128,57, 128.23, 12761, 126.25, 60,67, 4437, 2070,

Ox.-Ph
Y
HN.NH 0

Me 3p
Current Data Parameters
F2 - Acquisition Parameters

DATE: Z010-05-30T1l&:33:44
PULPROG: zgpog30

TD: ZET&E
Solwent: CDC13
N§: S5lz

D5: undefined
SWH: 2£0E57.7 Hz
AQ: undefined
TE: £36.2 C

CHANNEL £1
NUC1: 13C
P1: 11_5 usec
§FO01: undefined MHz

F2 - Processing Parameters
SI: 65538
DC: 0.05

LB: .00 Hz

First Point: 0.50
FT: Hyper Quadrature
Phase: Manual

PhO: 56.45

Phi: 27.98
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17) Product 3q:
14:37:45

100928_JQ_20 9 (0.154) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (1:36)
100+ 239.1181

381.1578

359.1768

%

341.1655

240.1218

105.0339 223.1107

288.2935

316.3248
.1005‘

1180645 137.0714
302.2920 L

2411247,
g

159.0598 205.1006 . W b

|

397.1309

398.1330

399.1336

400.1259 477.2240

437.‘1 774 |

499.2152 548.2252

28-Sep-2010
TOF MS ES+
3.31e3

557.2364
557.7369
558.2319,

‘m Iy s

597.2947

160 180 200

N

260 | 280 300 320 340 360 380

220

140 240

4789
4,781
4,775
L4.767
3512
3.499
3,484

[,

5
=

J

400

420 440 460 | 480

2346

1=

P05 =<

8.63 I
11

00 1 =

P.05

500

520

_

—10.36{

95 )

85 55 500 45
1 (ppwy)

)
L p

T
100

~a
[

4n 3

540

e miz
600

560 580

Current Data Parameters

F2 - Acquisition Parameters
DATE: Z01l0-05-30T18:24:48
PULPROG: zg30

TD: 32768
Solvrent :
N5: 18
DS: undefined
SWH: 12335.5 Hz
AQ: undefined
TE: z35.8 C

chclz

! £1
NUC1i: 1H
P1: 7.Z usec
SE01: undefined INMHz
- Processing Parameters
SXI: B5536
: 0.0E
LE: 0.320 Hz
First Point: 0.50
ET: Hyper (uadrature
Phase: Manual
PhO: -Z28.83
Phl: Z3.Z1

IH MMR (600 MHz, CDCL) & 793 (d, J= 7.5 Hz, 2H), 7.65 = 7.33 (m, 105, 7.30 — 7.20 ¢, 4D, 7.1 (d, 7= 6.3 Hz, 1ED, 478 (e, J= 80, 49 Hz, 1H), 345 (dddd, J= 217, 163, 6.5 Hz, 2D, 235 (s,

4H).
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i z T 3 e
= = L ~
2 ¥ ¥ —oaa
z 2 3 5 Z
s
| J A ‘ — A ;
L B | — T T+~ r1rr 1111 1.7 LN L B | L A L A |
210 2m 190 1 180 130 140 120 120 110 H%E)?tm:l 0 0 q0 a0 50 40 30 20 10 [u]

Current Data Parameters

F2 - Roquisition Parameters
DATE: 2010-08-30T18:50:20
PULPROG: zgpg30

TD: 32768

Solvent: CDCLS

N§: 51z

DS: undefined

SWM: 38057.7 Hz

AQ: undefined

TE: 296 C

CHANNEL f£1
MUC1i: 13C
P1: 11.5 usec
SED01: undefined Mz

E2 - Processing Parameters
5I: B5536

DC: 0.05

LB: 1.00 Hz

Eirst Point: 0O.50

FT: Hyper (Quadrature
Phase: Marual

PhO: 7z.07

Phl: 55.11

& ¢ (151 MHz, CDCL) 198 35, 166.96, 140,69, 132,47, 136 70, 13331, 132.85, 131 69, 128 82, 128 6%, 128.63, 128 57, 128,42, 12823, 126 36, 12471, 60.92, 4436, 3193, 20.71, 2067, 2037

18) Product 3r:

18:24:27 18-Nov-2010
101118_JQ_19 5 (0.086) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (3:36) TOF MS ES+
. 381.1585 4.25e3
100
<
350.1747
397.1319
382.1612
360.1783
398.1325
341.1679 3651813 383.1601 399.1327
342.1694 ] 384.1707  ||[400.1157 477.2352
. 318.2994 328.1966 ‘ l (ee1s2t ||| 384 s 425.1804 444,956 4531673 2% ams0058 agng0es
T DA A A L A A A AL R A AR AN s AR A s namas Ay LR s AAMIEaanassases aases vt Ateny s RS s s aaaa asns e s AAMataasassaasssansy
300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 5
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=2POg = —ov---r

UL J\ | «_‘l I J _.J\ -
T T b R T
= o =) =+ -+ e
ci = = = hor o
= =i =i =i £l LT
T T T T i T T T T T T T ; T T T T T T 1
o0 25 80 85 8 75 70 65 &0 55 _ 50 45 40 35 30 25 20 15 10 05 00
11 (pre)

328

)
o
1.462

8
166,89,
140,773

2

— 601,935
—44.462

T T T T T T T T T T
a0 a0 0 1] a0 40 30 20 10 i}

1 T T T T T T T T T T
210 200 18 1@ 10 18 130 400 130 120 10 ]
£l (ppr)

Q4 FPh

Me

Current Data Parameters

F2 - Boguisition Parameters
DATE: Z010-10-21TZ1:06:41
PULPROG: =g30

TD: 32768
Solwvent: CDC13
NS: 1&

D5: undefined
SWH: 12335.5 Hz
A0: undefined
TE: 235.7 C

CHANNEL f£1
MUCi: 1H
P1: 7.Z usec
SE01: undefined MHz

F2 - Processing Parameters
SI: 65536
Dc: 0.05

LB: 0.50 Hz
First Point: 0.50
FT: Hyper Quadrature
Phase: Manual

PhO: -158.04

Phi: 31.39

0. .Ph
%Tf
HN NH O

l Me I

k|

Current Data Parameters

F2? - RBoquisition Parameters
DATE: Z010-10-21TZ1:3Z:16
PYLPROG: zopg30

TD: 2E762
Solvent: CDC13
N§: E1Z

D5: undefined
SUH: 260577 Hz
Al undefined
TE: 236 C

CHANNEL £1
NUC1: 13C
P1: 11_5 usec
SFO1: undefined MHz

F2 - Processing Parameters
8I: BLE36E
DC: 0,05

LE: Z.00 H=z

First Point: 0O.E50
FT: Hyper Quadrature
Phage: Manual

PhO: 125.63

Phl: -44.Z%

8¢ (151 MHz, CDCL) 198 33, 166.39, 14077, 132,40, 13672, 133.31, 132,00, 131 69, 128,82, 12869, 128 64, 128,50, 12835, 128 34, 136,83, 124.70, 60.93, 44.46, 21 46.
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19) Product 3s:

18:13:54
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101118_JQ_27 5 (0.086) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (4:36)
397.1533

100

%

311.26%9 315 2958 328.2035

351.2279 357.1604 3733‘78%

375.1712

376.1725

382.1797
i) 1y

413.1271

398.1548

414.1308

3991606 || 4151272

400.1636

L

4161334 4262044
Moot

441.1767
442.1809

457.P554
il

461.2360
T T

4852896 496.4151

18-Nov-2010
TOF MS ES+
5.70e3

310 | 320 | 330 | 340

0-—
300

1

2
1.05

11.43

2.0

350

6.887
6.873

<

=

.02

360

370 380 | 390

1.00 1 =

410 440

400

420 430

2
3.499

3,379

—3.698
351
3471
3.407

D.37 < L—
C

450

460

470

480

83

o
Pt
in

T
100 85

50
11 (ppr)

=

i+~ m/z
490 0

Current Data Parameters

F2 - Rhocquisition Parameters
DATE: Z010-10-18T17:39:58
PULPROG: =g30

TD: 2Z768
Solwent :
N5: 18
D5: undefined
SWH: 123355 Hz
A0: undefined
TE: Z35. 5 C

CpCclz

£1
NUC1: 1H

P1: 7.Z usec

SFO1: undefined MH=z

F2 - Processing Parameters
SI: EEE3E

DC: 0.05

LE: 0O_.30 Hz

First Point: 0.50

ET: Hyper Quadrature
Phase: Manual

PhO: -Z35.63

Phl: 13.323

1 NMR (600 MHz, CDCL) & 7.92 (6, J= 7.8 Hz, 2H), 774 (ddd, J= 153, 105, 89 Hz 1), 762 —7.33 (m, 10H), 6.88 (d, J= 8.5 Hz, 2D, 477 (ded, J= T8, 5.2 Hz, 1H), 411 (g, 7= 7.2 Hz, OID,
379 (s, 3H), 3.70 (d, J= 5.6 Hz, 4H), 3 44 (ddld, =219, 16,3, 6.5 Hz, 2H).
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198,474

£133.329

"

29,699
9.661

LA B L I A SR SN B A LA B B |

210 200 180 180 10 180 150 1400 1z 10 10

.

T

100
1 (ppo)

T
S0

20

7

T

a0

0

40

MeO 3s

Current Data Parameters

F?2 - Roquigition Parameters
DATE: ZzZ010-10-18Tl7:53:23
PULPROG: =zopog30

TD: 32768

Solvent: CDCL3

Ng: Ze32

DS: undefined

SWH: 26087.7 Hz

RQ: undefined

TE: Z35.7 C

CHANNEL £1
NUC1: 1:=C
P1: 11_5 usec
SF01: undefined MHz

EZ - Processing Parameters
8T: &L5E536

DC: 0.05

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manmuaal

Pho: &4 55

Phl: E&6.&1

& ¢ (151 WHz CDCL) 198.47, 167.08, 159 31, 136 68, 13333, 132.76, 13265, 131.73, 12889, 128 63, 128 58, 12822, 12687, 114.12, 63 76, 60.32, 55.27, 44.27, 20.70, 29 66

20) Product 3t:

17:57:01 15-Nov-2010
101115_JQ_28 7 (0.120) AM (Cen 4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (3:59) TOF MS ES+
443.1740 1.06e3
100-
<l
4441756
459.1477
4211919
422.1909 4451712 | 460.1562
349.1417 437.1893
363.1012 445 4344 474.2265
oy T2 aonsete 00190 arszd0|| asogors | | ‘ Ml o E gei0s s19.0462, %1%\ 541.0090 /
‘ i . L ‘ nr wy ¥ + m/iz
350 | 360 370 | 380 = 300 400 410 | 420 430 | 440 = 450 460 470 480 490 = 500 = 510 | 520 530 ' 540 550
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—_
=
i
=

-—5.730

AN

=
=]
=

4,883

A

4.870
4.86:

00 =

T
=3
]
=

N

a5

15

65

&0

5.

5 . 50
£ (ppr)

45

40

0..Ph
in

HNw o
Ph c e

Current Data Parameters

it

F2 - Boguisition Parameters
DATE: Z010-10-18T17:57:48
PULPROG: =g30

TD: 32768
Solvent:
N5: 16
D5: undefined
SWH: 1#335 5 Hz
A0: undefined
TE: 225, 6 C

CDC13

CHANNEL f1
NUC1: 1H
P1: 7_F usec
SED1: undefined MHz

E2 - Processing Parameters
SI: 65538
DC: 0.05

LB: 0.30 Hz
First Point: 0.50
FT: Hyper Quadrature
Phase: Manual

PhO: -221.43

Phi: 27.30

M HMR (600 MHz, CDC1L) & 7.96 (d, J= 7.6 Hz, 2H), 762 — 734 (m, 10, 5.73 (s, 1H), 487 (dd, J= 78, 5.1 Hz, 1H), 3.72 (q, J= 7.0 Hz, 1K), 3.50 (ddd, J= 21 0, 168, 6.5 Hz, 2H)

198,195

7068

— 60,652

44362

T
210

T
200

T
180

T
1=

T
)

T
Len

T
153

T
140

T
13

T
1x

T
1o

T

1m
1 (prem)

T
Q0

20

T
0

&0

30

40

0..Ph
cir

HN.,

NH O
ST

Current Data Parameters

3t

F2 - Requisition Parameters
DATE: 2010-10-18TL&:23:13
PULPROG: zgpg30

TD: 32768
Solvent :
NS: 5lZ
DS: undefined
SWM: 36057.7 Hz
AQ: undefined
TE: 235.8 C

chClz

CHANNEL f1
NUC1i: 12C
P1: 11.5 usec
SFD1: undefined MHz

F2 - Processing Parameters
SI: 65535

DC: 0.05

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadraturs
Phase: Manual

Pho: 5004

Phi: 94.08

& (151 MHz, CDCL) 19820, 167 07, 14090, 14045, 139 87, 136,65, 13337, 13281, 131 76, 12881, 128 67, 12862, 12524, 12816, 127 50, 127 40, 137 07, 126 55, 6043, 4434,
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21) Product 3u:

20:02:30

101118_JQ_47 5 (0.086) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (4:36)

1004

%

351.1168

352.1180

353.1199

318.3098328.1946 335 1015  350.8128
;

373.

0981

374.1029 389 0714

375.0994 390.0720
391.0760

376.1061 392.0760

0115007

18-Nov-2010
TOF MS ES+
1.93e3

417.1213

433.0674 4413109 450 3653 485.3266 496.4422
\ et

| 370.0:
b
T T

T T T T T
330 340 350 360

T
320

0 T
300 310

e

370

I
i
el

'

390

T
380 400

4963
4954

420

T ARASANARAS RARAN) T T T ™ m/z
410 430 440 450 460 470 480 490 00

0. .Fh

3u

Current Data Parameters

F2 - Aoquisition Parameters
DRTE: Z010-10-Z6T16:48:13
PULPROG: =g30

TD: 32768
Solvent:
NS: 1&
DS: undefined
SWH: 12335.5 Hz
AQ: undefined
TE: 235 C

Chclz

CHANNEL £1
¥uCi: 1H
Pi:
SFD01: undefined MHz

7.2 usec

- Processing Parameters
: EEEZE
: 0.0E
: -0.40 Hz
Gauss: 1.00
First Point: 050
ET: Hyper Quadrature

T T T T T
100 25

Phase: Marual
PhO: -327_04
Phl: #5 45

IH NMR (600 WHz, COCL) & 8.0% —7.77 (m, 2H), 763 — 729 (m, 11H), 721 (d, =49 Hz, 1H), 564 (s, 1H), 495 (dd, J=77, 52 Hz, 1H), 3.70 (s, 4H), 347 (ddd, F= 219, 16 %, 6.5 Hz, 2H), 250

(d, 7= 932 Hz, 2H)
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! & 2 o -

- - B i =
e - - =omn ~

= = -+ oo i

= = = = -+
| I |

—%

Current Data Parameters

EF2 - ficquisition Parameters
DATE: Z01l0-10-z6T17:01:08
PULPROG: =zgpgll

TD: 2Z768

Solwvent: CDC13

NS: Z58

D5: undefined

SWH: 25057.7 Hz

A0: undefined

TE: Z9E5.2 C

CHANNEL f£1
NUC1i: 13C
P1: 11.5 usec
SF01: undefined MHz

F2 - Processing Parameters
SI: £EE3E

IC: 0.0&

LE: 1.00 Hz

First Point: 0.E50

ET: Hyper Ouadrature

Phase: Manual

T T T T T T T T T T T T T T T T T T T T T Phi: 21.9Z

20 20 1% 10 10 16 10 40 10 120 10 mos0 50 70 8 % 40 0 0 10 0 0 Phi: 36.97

& (151 MHz, CDCL) 198,41, 167.19, 14160, 136,63, 133.39, 132,68, 131.81, 128.66, 12862, 128.22, 126 88, 126 .65, 126.39, 122 83, 63.76, 56.54, 43.78.
22) Product 3v:
19:55:05 18-Nov-2010
101118_JQ_22 10 (0.171) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (3:35) TOF MS ES+

417.1563 601
100+
<
395.1755
418.1626 433.1316
377.1609
396.1761
4341337
100762 | (o
378.1495
373.2085 397.1868 420.1694
3051928 3182869 333.1328 3512177 M (r379-1783 Ll Ll 4361406 480'2672485.‘3‘100 !
300 310 | 320 | 330 340 | 350 = 360 | 370 380 | 390 = 400 410 420 = 430 440 = 450 = 460 = 470 @ 480 | 490 \
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= - -
[ = =3
I
e e ~
5
VNI S,
A M | Lo U}L J J .
J J . — - ;
[ o - et
T T T T
o
, g o« vy [=] >
s S A < <
v o
T T T T T T T T T T T T T T T T T T T
00 95 20 25 20 75 70 85 &0 55 50 45 40 35 30 25 20 15 10 0s
f1 (ppee)

'H NMR (400 MHz, CDCL) & 338

z w w .r.

® 7 =4 =

% e = =

= b = &

| | | | N
T T T T T T T T T T T T T T T T T T T T
20 20 100 18 1M & 1% 140 60 S0 40 30 10 0 -0

13 120 10 10 %0 &1 70
£1 (ppwd)

Current Data Parameters

F2 - Rogquigition Parameters
DATE: Z010-10-Z6TZ1:33:16
PULPROG: =zg30

TD: 2762
Solwvent: CDC1Z
NS§: 1e

D5: undefined
SWH: 22:22.7 Hz
Al: undefined
TE: 285.Z2 C

! £1
NWC1i: 1H
P1: 13.5 usec
5FD1: undefined MH=z

F2 - Processing Parameters
SI: 55536
DC: 0.05

LE: 0.30 Hz

First Point: 0.50
FT: Hyper Quadrature
Phase: MNanual

Pho: 4.65

Phi: 2.1Z

(d, 7= 7.7 Hz, 1H), 785 (ddd, J= 437, 171,75 Hz, SH), 766 — 726 (e, 13H), 572 (del, T= 8.4, 3.2 Hz, 1H), 3.78 — 3.44 (m, 3H).

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2010-10-26TZ2:02:41
PULPROG: zgpo30

TD: 3Z768
Solvent: CDC13
N§: ElZ

D5: undefined
SWH: £4032.F Hz
AQ: undefined
TE: Z3& C

CHANMNEL £1
NUC1: 13C
P1: 15.E usec
SFD1: undefined IMHz

E2 - Processing Parameters
§L: &EE3E

DC: 0.05

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: -107_ 16

Phi: 77.37

& ¢ (101 MHz, CDCL) 198,50, 167.13, 136 66, 136.49, 134.12, 133,38, 132.77, 13163, 131.40, 128.9, 122,64, 128,52, 128 4%, 12228, 126 34, 12655, 125,84, 12549, 12339, 63.76, 43.25, 20.71.
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23) Product 3w:

18:28:24
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101118_JQ_23 4 (0.068) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (4:36)

1004

%

305.1826 315.1776

359.1711
N

395.1754

377.1652

373.2103

378.1737

396.1791

401.1804

L

417.1570

02.1919

et

"

433.1312

418.1602

419.1645

420.1685

434.1335

435.1336
;36.1333

054

461.1824

Li

18-Nov-2010
TOF MS ES+
4.85e3

480.2654 485.2971

.

328.1985
330

=)

320

310

300

r7.914
F7.479

35122490

340

U

v

v

T e

=
ol

E=]

1.96

350 360

370

3

5,823
5.800

<

380

390

5.010
4.997

é

4,991
4,978

400

3,706

410

420

00 =

2

430

440

450

470

T T
100 23 25 20

7.

L7849

12.04

33

T
1)

T
on

|, 4872990
MR T MUZ
490 500

480

Q4 -Ph

Current Data Parameters

F2 - Rocguisition Parameters
DATE: Z010-10-27T00:11:08
PULPROG: =g20

TD: 32768
Solwent:
N5: 18
D5: undefined
SWH: 8:223.7 Hz
A0: undefined
TE: 285.E C

Chclz

CHANNEL £1
1H
13.E5 usec

NUC1:
ri:
SFD1: undefined MHz

F2
51:

- Processing Parameters
E5536
DC: 0.0E
LB: 0.30 Hz
First Point: 050
FT: Hyper Quadrature
Phase: Marual

PhO: -0.55

Phi: 1513

'H HMR (400 MHz, CDCL) & 798 — 7.77 (e, 6H), 763 (6, J = .6 Hz, 2H), 7.59 — 7.36 (s, 8H), 720 (1, J= 7.6 Hz, 2H), 5.81 (&, J= 6.5 Hz, 1H), 499 (e, =76, 5.3 He, 1H), 3.53 (qd J= 160,65

Hz, ZH).
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198,126
167,133
61.020
44560
9.721

2%

Q4.-Fh

Current Data Parameters

F2 - hoquisition Parameters
DATE: z010-10-Z7TO00:Z9:132
PULPROG: =gpg30

TD: 2I768

Solvent: CDC12

N5: 313

DS: undefined

SWH: Z4032.5 Hz

AQ: undefined

TE: F36_.Z C

CHANNEL £f1
NWC1: 1z2C
P1l: 15.5 usec
SF01: undefined MH=z

EX: &LE32e

nC: 0.05

LB: 1.00 Hz

First Point: 0.50
FT: Hyper Quadrature
Phage: Marual

T T T T T T T T T T T T T T T T T T T T T Pho: -35.37

210 200 1% 1ls0 1M léd 1300 1400 130 1 U0 ﬂ%tﬂ =0 20 n 1) 0 40 30 20 10 i} -10 Phi: 51.80

” F2 - Processing Parameters

pe— o

& ¢ (101 MHz, CDCL) 19813, 167 13, 138,30, 136.67, 133,38, 133,36, 133.18, 132.75, 131 72, 128 66, 128.57, 128.24, 12800, 127.72, 126,51, 126,87, 126.27, 126.09, 125,42, 61 02, 4436, 20.72.

24) Product 3x:

20:00:07 18-Nov-2010
101118_JQ_30 6 (0.103) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (4:35) TOF MS ES+
oo, 4111331 1.34e3

412.1341 427.1057

389.1500
371.1444
390.1537 4131443 | 4281152
3721383 429.1046
395.1661 414.1417 :
305.2311 328.1912 | 3512163 362.3368 ﬂ N L l/(430.1‘225 451269 455 1376 4742632 4853096 491.2107
T T T T T T T

o

JIARRIRARADI AARRIRARAR] /z

300 ‘ 310 320 330 31‘10 ‘ 350 360 3‘70 ‘

m
3é0 ‘ 3§O 400 ‘ 41‘0 ‘ 4&0 ‘ 4é0 ‘ 44‘10 ‘ 4“50 ‘ 4é0 ‘ 4‘70 ‘ 4é0 ‘ 4§0 ‘ 560
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65

[ = I’\ 3 W R
R 5 2 z A
g R P
~l [ [

. e~ J .
T T T
= ~ = =
= v o Ik =
o o (o] (=] —

T v T T T v T v T T T v T v T T T T T T 4
o 85 80 85 8O0 75 70 &5 €0 55 5D
11 (pped

Current Data Parameters

F2Z - Rcguizition Parameters
DRTE: Z010-10-18T1&5:57:41
PUVLPROG: =g30

TD: 32768
Solwent: CDC12
NE: 1¢

D5: undefined
SWH: 12335.5 Hz
RO undefined
TE: 285 6 C

CHANNEL £1
NUC1i: 1H
P1l: 7.2 usec
SFD01: undefined MH=z

F2 - Processing Parameters
5I: B5536

DC: 005

LB: 0.30 Hz

First Point: 0O_E0

FT: Hyper Quadrature
Phase: Manual

PhO: -254.58

00 phi: z24.84

IH NMR (600 MHz, CDCL) & 793 (d, J = 7.7 Hz, ZH), 764 — 7 34 (m, 10H), 7.00 (s, 1H), 6.90 (d, J= 7.9 Hz, 1H), 6.77 (d, J= 7.9 Hz, 1H), 6.01 — 590 (m, 2H), 5.63 (s, 1H), 473 (dd, J=7.5, 5.4 H,

1H), 371 (dd, J= 133, 6.2 Hz, 2H), 3.41 (ddd, J= 210, 167, 6.5 Hz, 2H).

1 % r;i/ l‘\l\'\lil. '\%% i
| o d T P N

1 T T T T T T T T T 1
210 200 10 180 1M 180 150 40 130 1 10 1o
i1 (ppe)

S0

20

0

&0

a0

40

30

0. -Ph

HMN.
o H O

N
<§ 3Ix O

Current Data Parameters

F2 - Rcquisition Parameters
DRTE: 2010-10-1B8T1%:23:13
PULPROG: zgpg30

TD: 32768
Solvent: CDCL13
N5: 512

D5: undefined
SWH: 36057.7 Hz
A0: undefined
TE: 235 .7 C

CHANNEL £1
NUC1i: 13C
P1: 11.5 usec
SFD1: undefined MHz

F2 - Processing Parameters
SI: 55536
DC: 0.05

LE: 1.00 Hz
First Point: 0.50
FT: Hyper Quadrature
Phase: Manual

PhO: 85.38

Phi: 25.08

& (151 MHz, CDCL) 198,18, 167.06, 14797, 147,27, 136 63, 13467, 13336, 132.78, 131 76, 128,65, 128,60, 12821, 126 86, 121 31, 108.38, 107.76, 101.10, 63.75, 6066, 44.45.
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25) Product 3y:

14:33:25
28-Sep-2010
100928_JQ_17 6 (0.103) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (1:36) TOF MS ES+
435.0635 5.40e3
100
437.0631
<
293.0256
451.0387
295.0238 453.0366
413.0826 ’
137.0703
239.1189
ses.0717 454.0370 515.1304 553.1160
105.0338 2882943 385.1305
2401207
171.9732 225.1032 317.3217 - . 569.0905
|118.0645 L 2009691 | ‘MI 363.1524 596.6014
prihpee T T

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

ol

53
42
2220
2

~ -
i g
el

1
2.189

Q- -Fh
Y

o )

N

~—5.745
2

Current Data Parameters

F2 - Roguisition Parameters
DATE: Z010-08-30TL17:54:42
PULPROG: =g20

TD: 32768

Solvent: CDC1Z2

N5: 18

DS: undefined

SWH: 12335.5 Hz

AQ: undefined

TE: Z35.8 C

C! £1
NUC1i: 1H
P1l: 7.2 usec
SFD01: undefined MHz

F2 - Processing Parameters
SI: 55536

DC: 0.08

J._.JL L i I __.___;JI’IL._,MAJL I\mJik_ | LB: 0.30 Hz

First Point: 0.50

I
= B FT: Hyper Quadrature
= (=] = Phage: Maruial
T T T ¥ T T T T ¥ L T T T T T T T 1 Ph: -ZE2.E86
i

T
o 25 20 85 80 45 40 35 30 25 20 15 10 05 0D pni: zs. 30

50
(ppred)

'H NIME (600 MHz, CDCL) & 792 (d, J= 7.6 H, 2H), 7.76 (d, J= 15.5 Hz, 1H), 7.4% (dddd, J= 53.1, 205, 17.0, 7.9 H, 11H), 7.25 (d, J= 10,9 Hz, 1H), 574 (s, 1H), 525 (s, 1H), 3.41 (d, J=6.4
Hz, 2H), 230 — 200 (m, 1H).
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197.766
167.196
56.894
42,781
29,708

136,986

by
<
4
=

Current Data Parameters

F2 - Roquisition Parameters
DRTE: 2010-05-30TL5:20:13
PULPROG: zgpg30

TD: 32768

Solvent: CDCLZ

N§: 512

DS: undefinad

SUM: 36057.7 Hz

AQ: undefined

TE: 236 C

CHANNEL f1
NUC1: 1zC
P1l: 11.5 usec
SFO1: undefined MHz

SI: B5536
DC: 0.05
LE: 1.00 Hz
First Point: 0.50
FT: Hyper Quadrature
Phase: Manual
L e S s S S B B S S S S s S B B B S B L S S PhO: 53_87

20 200 180 120 1 leo 13 140 1 1; 110 ﬂ%}ir-;m) |0 80 an &0 0 40 30 20 10 o -0 Phl: 75.a5

[ j { F2? - Processing Parameters
)

8¢ (151 MHz, CDCL) 107,77, 167.20, 136,99, 13630, 134 54, 133.04, 133,55, 13263, 131,81, 12065, 120,40, 12870, 128 60, 12826, 127,58, 12604, 56.29, 42.78, 2071

26) Product 3z:

14:43:12
28-Sep-2010
100928_JQ_3 14 (0.239) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (1:35) TOF MS ES+
283.1445 616
100
305.1276
=l
284.1490
288.2905 316.3163
287.1126 306.1287
275.2072
302.1161
270.1041 276.2154 289.2013 $17.3339
307.1263 318.3024
“ 2r4.2112 | (277067 ‘ 2031068955057  299.0636 313.1367 [
Ll e e B ‘\”r\‘ e \“ b TS \‘lw‘ \I‘\ Lol e b
270 272 274 276 278 280 282 284 286 288 290 292 294 296 298 300 302 304 306 308 310 312 314 316 318 320
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0
HIN ‘WH O
3z

Current Data Parameters

F2 - foquisition Parameters
DATE: Z010-09-14TZEZ:35:13
PULPROG: zgi0

TD: Z2Z768
Solvent: CLDCLZ
N5: 16

DS:
SWH: 22zZ3.7 Hz
AQ: undefined

unde fined

TE: Z36.3 C
CHANNEL f£f1

NUC1i: 1H

P1: 135 usec

SE01: undefined MH=z

F2 - Processing Parameters

§I: &EE2E
DC: 0.05
LB: 0.60 Hz

First Point: 0.50

FTI: Hyper Quadrature

Phase: Marmal
PhO: -Z07.63
Phl: 13.83

0
HN*NH 0
0

Current Data Parameters

FZ2 - Aoguisition Parameters
DATE: Z010-09-1E5T00:10:48
PULPROG:
TD: 32768
Solvent:
N&: ClE
DS: undefined
SWH: Z4035.5 Hz
A0: undefined
TE:

zgpo30

Ccpclz

971 C

CHANNEL f1
NUC1i: 13C
ri:
SF01: undefined MHz

1E_E usec

I~ = ol T = [l ) A =, &
by REMRAR ZCEZ 3 23 ELE 88
o o T o en I I A ] el e e =
N N BN O I
Wﬁ‘ e,
I . hol VA
— i L b i n I
o0 o0 — E = =+ —_ =
S =] N e~
T T T 1 t 5 T T T 1 T T T T  pane = T
100 8.5 an 8.3 g0 15 70 [ 33 50 45 4.0 35 50 25 2n 1.3 10 05
f1 (pprmi)
'H MIME (400 MHz, COCL) 8803 (4, 7= 79 Hz, 2H), 7.92 (d, J= 7.9 Hz, 2H), 732, = 157 Hy, 1H), 768 — 7 28 (1, 25H), 474 — 464 (m, 1H), 3.36 (de, J= 147,92 Hz, 2H), 247 - 2.27 (1,
4H), 183 (d, 7=60Hz, 4H)
2 o w 4
—_— =] =4 -—
£ E b 3
T |
T T 1 LI L L I L L L I L L} L L A A A L DL T
210 20 190 120 17 180 150 140 120 120 =li} a0 el &0 50 40 30 20 10 -0

1o 1o
11 (ppami)

EZ - Processing Parameters
SI: 65536

DC: 0.0&

LB: Z.00 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: -1Z1.30

Phi: 73.37

& ¢ (101 Mz, CDCL) 198.13, 169.29, 14450, 13490, 133,32, 132,82, 130,58, 128 98, 128.95, 128 74, 128,65, 128.53, 128.47, 12817, 128.10, 12795, 127.67, 127.37, 127.14, 126.95, 12627, 122.12,

G066, 44.41 .
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(H) The information of single crystal X-ray diffraction analysis.

CCDC 801220 contains the supplementary crystallographic data for this paper. These data can be

obtained free of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk./

data_request/cif.

Datablock: 101110 81 .JJ

Bond precizion: C—C = 0,004% A Wawvelength=0.71070

Cell: a=1Z.6570(93) h=5.2425(3) c=14.94158(10)
bheta=105.291
alpha=90 (ija garmma=230

Temperature: 224 K

Calculated Reported
Vo lume QLg6.36(11) QL6.35(11)
Space group P 21 F 1211
Hall group P 2vh P 2vh

Moiety formula
Sum formula

CZZ H19 C1 N2 02
CZ2Z H19 C1 N2 0OZ

CZZ H19 C1 N2 02
CZ2Z H19 C1 N2 0OZ

Mr 375.54 375.54
Dx,g cm-3 1.316 1.316

Z 2 2

Mu (reo—1) o.z219 o.z219
Fooo 396.0 396.0
Fooo! 396.45

h, k, lmax 15,656,158 15,656,158
Nref 2189[ 39293] 3162
Tmin, Tmax 0.912,0.941 0.952,1.000
Tmin' o.91z2

Correction method= MULTI-3CAN

Data completensess= 1.44/0.80 Theta(max)= 26.370

RBireflections)= 0.0464]

3 = 1.045

(221010) -2y

PLATON-Dec 1 08:17g13 2010 -

]
|
S
[}

10Lii0 st P12l 1

2459)
Hpar= =244

R = 0.05

RES=

0 -103 X

wRZ ([reflections)= 0.1209( 3162)
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