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General. All reactions and manipulations were performed in a nitrogen atmosphere
using standard Schelenk techniques. The reaction solvents were distilled prior to use
(THF: distilled from sodium benzophenone ketyl). All purchased reagents were used
without further purification. Anhydrous solvents were transferred by oven-dried syringe.
Flasks were flames dried under a stream of nitrogen. The NMR spectra were recorded at
250 MHz ('H)/62.5 MHz (**C). The chemical shifts were relative to TMS (as an internal
reference) for 'H NMR.

General Procedures for the Synthesis of B-Enaminoketoesters 1. To a stirred
suspension of commercial zinc dust (Aldrich, 10 um, 0.65 g, 10 mmol) in THF (2.5 mL)
was added 5 mol% of methansulfonic acid and the mixture was heated at reflux for 10
min. To the mixture was added benzonitrile (0.52 mL, 5 mmol) in one portion followed
by addition of ethyl bromoacetate (0.83 mL, 7.5 mmol) over 1h by using syringe pump
while maintaining the reflux temperature. After lh stirring, the reaction mixture was
cooled to 0 C and added 1.0 equivalent of n-BuLi (2M in cyclohexane, 2.5 mL, 5
mmol) and acetic anhydride (0.62 mL, 6.5 mmol) in sequence. The reaction temperature
was allowed to room temperature and stirred for 3 h. The reaction was quenched by
addition of sat’d NH4Cl (aq.) and extracted with ethyl acetate. The organic layer was
washed with water, brine, and dried over anhydrous MgSO,. After evaporation of
solvent, the residue was purified by column chromatography on silica gel (eluent: n-
henxane: EtOAc = 1: 1) to afford the product 1a (0.96 g, 4 mmol, 82 %).

NH; O 1a: Yield : 82 %, '"H NMR (250 MHz, CDCL) & 0.71 (t, J = 7.2 Hz,
N0 3H), 2.38 (s, 3H), 3.76 (q, J = 7.2 Hz, 2H), 5.49 (bs, 1H), 7.36 ~ 7.45
© (m, 5H), 11.00 (bs, 1H) ppm; °C NMR (62.5 MHz, CDCL) & 13.3,

29.4, 60.0, 104.1, 126.6, 128.6, 130.0, 138.4, 166.9, 169.8, 197.1 ppm HRMS (ESI) Cal.
for (M'+H):C3HsNO3:234.1130. Found: 234.1121.

NH, O NH, O 1b: Yield : 81 % ( E/Z = 1:1), 'H NMR (250 MHz,
N0 LN CDCL) 8 [0.68 (t, J=7.2 Hz) + 0.77 (t, J= 7.1 Hz)] (3H),
o oo [2.13 (s) + 2.33 (s)] (3H), [3.77 (q, J = 7.1 Hz) + 3.89 (q,

J =17.1 Hz)] (2H), [5.80 (bs) + 6.35 (bs)] (1H), 7.29 ~
7.74 (m, 10H), [9.05 (bs) + 10.71 (bs)] (1H) ppm; °C NMR (62.5 MHz, CDCl;) § 13.2,
13.6, 21.6, 22.5, 59.1, 60.0, 99.0, 102.0, 126.4, 127.9, 128.0, 128.3, 129.8, 131.5, 141.7,
143.4, 165.1, 168.1, 169.3, 170.0, 195.0, 196.3 ppm; HRMS (ESI) Cal. for
(M"+H):C3H4NO3:234.1130. Found: 234.1144.

NH, O le: Yield : 94 %, 'H NMR (250 MHz, CDCls) § 0.70 (t, J = 7.2 Hz,
N o™ 3H), 0.95 (d, J = 6.6 Hz, 6H), 2.11 ~ 2.22 (m, 1H), 2.58 (d,J = 7.0 Hz,
o 2H), 3.73 (q, J = 7.2 Hz, 2H), 5.58 (bs, 1H), 7.35 ~ 7.47 (m, SH),
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11.39 (bs, 1H) ppm; °C NMR (62.5 MHz, CDCls) & 13.3, 22.8, 25.5, 49.4, 60.1, 104.6,
126.6, 128.6, 130.0, 138.4, 166.4, 169.9, 199.1 ppm; HRMS (ESI) Cal. for
(M"+H):CH2,N03:276.1600. Found: 276.1586.

NH, O NH, O 1d: Yield : 90 % ( E/Z = 1:1), '"H NMR (250
S0 % MHz, CDCls) & [0.68 (t, J= 7.1 Hz) + 0.75 (t, J
)\/% oo =7.1 Hz)] (3H), [0.91 (d, J= 6.6 Hz) + 0.99 (d,
~ J = 6.6 Hz)] (6H), [1.80 ~ 1.96 (m) + 1.98 ~

2.11 (m)] (1H), [2.36 (d, J= 7.5 Hz) + 2.56 (d, J = 7.3 Hz)] (2H), [3.75 (q, J=7.1 Hz) +
3.89 (q, J= 7.1 Hz)] (2H), [5.64 (bs) + 6.14 (bs,)] (1H), 7.34 ~ 7.76 (m, 5H), [9.14
(bs) + 10.81 (bs)] (1H) ppm; °C NMR (62.5 MHz, CDCL) & 13.2, 13.6, 22.3, 22.4, 28.1,
28.5,42.8,43.6, 59.1, 60.0, 99.0, 102.2, 126.4, 127.9, 128.0, 128.3, 128.4, 129.8, 130.0,

131.5, 141.9, 143.4, 167.7, 169.5, 170.0, 170.6, 195.2, 196.3 ppm; HRMS (ESI) Cal. for
(M'+H):CH2,NO5:276.1600. Found: 276.1618.

NH, O NH2 le: Yield : 84 % ( E/Z = 1.23/1), 'H
‘/ﬁj‘ O O NMR (250 MHz, CDClL3) & [0.62 (t, J =
o o CFs 71Hz)+092(tJ 7.1 Hz)] (3H), [3.60

CF3 = 7.1Hz) + 4.03 (q, J = 7.1 Hz)]

(2H), [5.45 (bs) + 5.94 (bs)] (1H), 7.26-7.86 (m, 9H), [9.15 (bs) + 10.78 (bs)] (1H) ppm;
BC NMR (62.5 MHz, CDCl) & 13.1, 13.8, 59.7, 60.3, 99.7, 103.6, 124.89, 124.92,
124.95, 124.98, 126.7, 126.8, 127.3, 128.6, 128.7, 128.9, 130.2, 130.3, 136.8, 137.1,

144.0, 145.8, 166.0, 168.2, 168.5, 169.0, 193.1, 194.2 ppm; HRMS (ESI) Cal. for
(M++H)ZC19H17F3NO3Z364.1161. Found: 364.1157.

NH, O NH; O 1f: Yield : 89 % ( E/Z = 2/1),'H NMR
O N O N (250 MHz, CDCly) § [0.61 (t, J = 7.1
FaC FsC o Hz) + 0.92 (t, J = 7.1 Hz)] (3H), [3.60

O (q, J = 7.1 Hz) + 4.03 (q, J = 7.1 Hz)]
(2H), [5.38 (bs) + 5.81 (bs)] (1H), 7.19-7.73 (m, 9H), [9.02 (bs) + 10.6 (bs)] (1H) ppm;
3C NMR (62.5 MHz, CDCL) § 13.1, 13.8, 59.7, 60.3, 100,9, 103.7, 125.5, 126.0, 126.5,
127.5, 128.0, 128.1, 128.7, 130.4, 131.4, 132.0, 132.1, 140.4, 140.6, 140.7, 142.2, 163.1,
165.5, 168.6, 1689, 1949, 1950 ppm’ HRMS (ESI) Cal for
(M'+H):C1oH-F3NO3:364.1161. Found: 364.1164.

NH, O 1g: Yield : 82 %, 'H NMR (250 MHz, CDCL) & 1.09 (t, J = 7.4 Hz, 3H),
o™ 1.33(t,J="7.1Hz, 3H), 2.20 (s, 3H), 2.60 (q, J = 7.4 Hz, 2H), 4.23 (q, J =
o 7.1 Hz, 2H), 6.34 (bs, 1H), 11.1 (bs, 1H) ppm; °C NMR (62.5 MHz,

CDCL) & 9.6, 14.1, 23.0, 34.3, 60.2, 102.9, 166.6, 169.9, 200.0 ppm;
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HRMS (ESI) Cal. for (M*+H):CoH;gNO3:186.1130. Found: 186.1139,

NH O w, o 1h: Yield : 86 % (E/Z = 1:1), '"H NMR (250 MHz,
o N CDClL) 8 [1.21 (t, J = 7.5 Hz) + 1.22 (t, J = 7.5 Hz)]
o 0”0 (3H), [1.32 (t,J=7.1 Hz) + 1.33 (t,J = 7.1 Hz)] (3H),

[2.27 (s) + 2.28 (s)] (3H), 2.53 (q, J = 7.5 Hz, 2H), [4.23 (q, J = 7.1 Hz) + 4.24 (q, J =
7.1 Hz)] (2H), [5.65 (bs) + 5.67 (bs)] (1H), 11.2 (bs, 1H) ppm; *C NMR (62.5 MHz,
CDCL) & 12.4, 14.2, 28.9, 29.9, 60.2, 104.3, 169.7, 171.3, 196.9 ppm; HRMS (ESI) Cal.
for (M™+H):CoH¢NO3:186.1130. Found: 186.1129.

NH, O 1i: Yield : 83 %, '"H NMR (250 MHz, CDCL) & 1.33 (t, J = 7.1 Hz, 3H),
N oS 2.24 (s, 3H), 2.30 (s, 3H), 4.23 (q, J = 7.1 Hz, 2H), 6.20 (bs, 1H), 11.18
o (bs, 1H) ppm, °C NMR (62.5 MHz, CDCl;) & 14.3, 23.4, 30.1, 60.1,

103.2, 167.3, 169.7, 197.0 ppm; HRMS (ESI) Cal. for (M"+H):CsH 4NO;: 172.0974.
Found: 172.0979.

NH, O 1j: Yield : 68 %, 'H NMR (250 MHz, CDCls) & 1.33 (t, J = 7.1 Hz, 3H),

N0 2.23 (s, 3H), 4.23 (q, J = 7.1 Hz, 2H), 5.99 (bs, 1H), 11.20 (bs, 1H) ppm;

0~ “chs BC NMR (62.5 MHz, CDCl) & 14.2, 23.5, 60.1, 103.3, 167.2, 169.6,
197.2 ppm; HRMS (ESI) Cal. for (M +H):CgH;;D3NOs: 175.1159. Found: 175.1172.

NH, O 1k: Yield : 70 %, "H NMR (250 MHz, CDCls) & 1.33 (t, J= 7.1 Hz, 3H),
Do N 0 2.29 (s, 3H), 4.23 (q, J = 7.1 Hz, 2H), 6.82 (bs, 1H), 11.15 (bs, 1H)
o ppm; C NMR (62.5 MHz, CDCl;) § 14.1, 30.0, 60.0, 102.9, 167.7,

169.7, 196.8 ppm; HRMS (ESI) Cal. for (M'+H):CsH;;DsNOs: 175.1159. Found:
175.1156.

General Procedures for the Synthesis of Pyrazoles 2. To a solution of 1a (165 mg, 0.5
mmol) in absolute ethanol (1 mL) was added phenyl hydrazine (0.3 mL, 2.5 mmol) and
p-toluenesulfonic acid (5 mg, 5 mol%) and stirred at room temperature for 1 h. The
reaction mixture was refluxed for 1 h, and cooled to room temperature. After
evaporation of solvent, the residue was dissolved in ethyl acetate, and organic layer was
washed subsequently with sat’d NaHCOs;(aq), 1N HCl(aq), and brine, and then dried
with anhydrous MgSO,. After comcentration under reduced pressure, the residue was
purified by column chromatography on silica gel to afford the product 2a (139 mg, 0.45
mmol, 91 %).

2a: Yield : 91 %, '"H NMR (250 MHz, CDCl) & 1.22 (t, J= 7.1 Hz, 3H),

2.59 (s, 3H), 4.24 (q, J = 7.1 Hz, 2H), 7.38 ~ 7.51 (m, 8H), 7.65 ~ 7.69

@J%K (m, 2H) ppm; *C NMR (62.5 MHz, CDCL) & 12.8, 14.1, 60.0, 110.6,

-
0o~ O 4
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125.8, 127.6, 128.2, 128.7, 129.2, 129.5, 133.1, 138.8, 144.8, 153.6, 164.2 ppm; HRMS
(ESI) Cal. for (M++H)ZC19H19N2021 307.1447. Found: 307.1457.

2b: Yield : 88 %, '"H NMR (250 MHz, CDCL) & 1.13 (t, J = 7.1 Hz, 3H),

@ 2.60 (s, 3H), 4.15 (q, J = 7.1 Hz, 2H), 7.15 ~ 7.34 (m, 10H) ppm; “C

% NMR (62.5 MHz, CDCLy) & 14.0, 14.3, 59.8, 111.9, 125.3, 127.6, 127.9,

o7 128.7,128.8,129.9, 1304, 139.2, 146.3, 151.8, 163.8 ppm; HRMS (ESI)
Cal. for (M"+H):C 9H9N,0,:307.1447. Found: 307.1457.

2¢: Yield : 87 %, '"H NMR (250 MHz, CDCL) & 0.78 (d, J = 6.7 Hz,

Q 6H), 1.21 (t, J= 7.0 Hz, 3H), 1.89 ~ 1.83 (m, 1H), 2.92 (d, /= 7.3 Hz,

Q/Q}\)\ 2H), 4.23 (q, J = 7.1 Hz, 2H), 7.36 ~ 7.49 (m, 8H), 7.65 ~ 7.69 (m,

o~ 2H) ppm; BC NMR (62.5 MHz, CDCl;) & 13.9, 22.2, 28.9, 33.8, 59.9,

110.2, 126.7, 127.6, 128.1, 128.8, 129.2, 129.4, 133.1, 139.1, 148.5,

153.5, 164.2 ppm; HRMS (ESI) Cal. for (M'+H):CyH,sN,0,:349.1916. Found:

349.1909.

2d: Yield : 85 %, '"H NMR (250 MHz, CDCL) § 1.03 (d, J = 6.6 Hz,

N_NQ 6H), 1.12 (t, J = 7.1 Hz, 3H), 2.10 ~ 2.20 (m, 1H), 2.89 (d, J = 7.1

% Hz, 2H), 4.14 (q, J = 7.1 Hz, 2H), 7.17 ~ 7.33 (m, 10H) ppm; °C

o<~ NMR (62.5 MHz, CDCL) § 13.9, 22.6, 28.5, 36.9, 59.8, 111.7, 125.3,

127.5, 127.8, 128.7, 130.1, 130.4, 139.2, 146.3, 154.8, 163.9 ppm; HRMS (ESI) Cal. for
(M"+H):C5,H,5N,0,:349.1916. Found: 349.1923.

Q 2e: Yield : 83 %; 'H NMR (250 MHz, CDCls) § 0.97 (¢, J = 7.1
- Hz, 3H), 4.08 (q, J = 7.1 Hz, 2H), 7.22 ~ 7.48 (m, 10H), 7.60 (d,
C J=28.1 Hz, 2H), 7.75 ~ 7.79 (m, 2H) ppm; °C NMR (62.5 MHz,

o7 7 CDCL) § 13.6, 60.4, 112.5, 124.9, 125.1, 125.5, 127.9, 128.3,
128.6, 129.1, 129.3, 131.0, 132.4, 133.3, 138.7, 144.8, 153.6, 163.4 ppm; HRMS (ESI)
Cal. for (M'+H):C,sH;0F3N,0,:437.1477. Found: 437.1455.

Q 2f: Yield : 88 %, 'H NMR (250 MHz, CDCly) 5 0.96 (t, J = 7.1

- Hz, 3H), 4.08 (q, J = 7.1 Hz, 2H), 7.25 ~ 7.39 (m, 10H), 7.70 (d,

. J = 8.2 Hz, 2H), 7.93 (d, J = 8.0 Hz, 2H) ppm; *C NMR (62.5

00" MHz, CDCL) & 13.6, 60.4, 1122, 1247, 124.8, 124.9, 1254,

128.1, 129.0, 129.2, 129.4, 129.6, 130.4, 136.4, 139.0, 146.7, 152.0, 162.9 ppm; HRMS
(EST) Cal. for (M'+H):CasHaoFsN20:437.1477. Found: 437.1498.
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Q 2g: Yield : 91 %, "H NMR (250 MHz, CDCl;) & 1.17 (t, J = 7.4 Hz, 3H),

N-N 1.39 (t, J = 7.1 Hz, 3H), 2.50 (s, 3H), 2.90 (q, J = 7.4 Hz, 2H), 4.34 (q, J =

7 7.1 Hz, 2H), 7.36 ~ 7.50 (m, 5H) ppm; >C NMR (62.5 MHz, CDCL) & 13.7,

0”07 14.3,19.1, 59.7, 109.7, 126.1, 128.7, 129.2, 138.9, 150.4, 151.5, 164.3 ppm;
HRMS (ESI) Cal. for (M +H):C;sH9N,0,: 259.1447. Found: 259.1435.

2h: Yield : 90 %, 'H NMR (250 MHz, CDCl) & 1.29 (t, J = 7.6 Hz, 3H),

139 (t, /= 7.1 Hz, 3H), 2.52 (s, 3H), 2.94 (q, J = 7.1 Hz, 2H), 4.34 (q, J =
v?'jﬁg 7.1 Hz, 2H), 7.27 ~ 7.50 (m, 5H) ppm; *C NMR (62.5 MHz, CDCL) 5
126,135, 14.3,21.7, 59.6, 110.0, 125.6, 128.3, 129.1, 138.8, 144.4, 156.6,

164.3 ppm; HRMS (ESI) Cal. for (M'+H):C;5H;9N,0,:259.1447. Found:

O

259.1438.

2i: Yield : 97 %, 'H NMR (250 MHz, CDCl;) & 1.38 (t, J = 7.1 Hz, 3H),

NN 2.50 (s, 3H), 2.52 (s, 3H), 4.33 (q, J = 7.1 Hz, 2H), 7.37 ~ 7.49 (m, 5H)

7 ppm; C NMR (62.5 MHz, CDCly) & 12.6, 14.3, 14.4, 59.7, 110.8, 125.6,

0707 128.4, 129.2, 138.8, 144.5, 151.3, 164.6 ppm; HRMS (ESI) Cal. for
(M'+H):C4H,7N,0,: 245.1290. Found: 245.1311.

Q 2j: Yield : 79 %, 'H NMR (250 MHz, CDCL3) § 1.38 (t, J = 7.1 Hz, 3H),

NN 2.50 (s, 3H), 4.33 (q, J = 7.1 Hz, 2H), 7.27 ~ 7.49 (m, 5H) ppm; >C NMR

Z7CBs (62.5 MHz, CDCl;) § 14.36, 14.43, 59.7, 110.9, 125.6, 128.4, 129.2, 138.8,

0707 1444, 151.5, 164.6 ppm; HRMS (ESI) Cal. for (M'+H):C14H;4D3N,O;:
248.1475. Found: 248.1493.

Q 2k: Yield : 78 %, '"H NMR (250 MHz, CDCL) & 1.38 (t, J = 7.1 Hz, 3H),
NN 2.52 (s, 3H), 4.33 (q, J= 7.1 Hz, 2H), 7.38 ~ 7.51 (m, 5H) ppm; °C NMR
DsCT N (62.5 MHz, CDCL3) & 12.6, 14.4, 59.7, 110.8, 125.6, 128.4, 129.2, 138.7,
0707 144.4, 151.3, 164.5 ppm; HRMS (ESI) Cal. for (M"+H):C14H4D3N,Oy:
248.1475. Found: 248.1485.
o N O 3: Yield : 64 %, '"H NMR (250 MHz, CDCls) & 0.70 (t, J = 7.2 Hz, 3H),
N on,  2:35 (s, 3H), 3.67 (q, J = 7.2 Hz, 2H), 4.23 (d, J = 6.2 Hz), 7.10 ~ 7.13
oot (m, 2H), 7.20 ~ 7.40 (m, 8H), 12.57 (bs, 1H) ppm; °C NMR (62.5 MHz,
CDCly) & 13.38, 29.30, 48.44, 59.93, 104.75, 126.91, 127.30, 127.58, 128.40, 128.75,

129.31, 134.10, 137.37, 167.97, 169.71, 196.36 ppm.
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Table S1-1. Crystal data for 2a (CCDS 708928)

Empirical formula C19 HI8 N2 O2

Formula weight 306.35

Temperature 170(2) K

Wavelength 0.71073 A

Crystal system Monoclinic

Space group P2(1)/c

Unit cell dimensions a=282775(12) A o= 90.00°
b=15.616(2) A = 98.896(3)°
c=12.3892(18) A v =90.00°

Volume 1582.2(4) A3

4 4

Density (calculated) 1.286 Mg/m?3

Absorption coefficient 0.084 mm-!

F(000) 648

Crystal size 0.13 x 0.08 x 0.08 mm?

Theta range for data collection 2.11 t0 26.00 .

Index ranges 9<h<10,-19<k<19,-12<1<15

Reflections collected 8739

Independent reflections 3094 [R(int) = 0.0571]

Completeness to theta =26.00 99.5 %

Absorption correction None

Refinement method Full-matrix least-squares on F?

Data / restraints / parameters 3094/0/211

Goodness-of-fit on F? 0.885

Final R indices [I>2sigma(I)] R1=0.0421, wR2 = 0.0862

R indices (all data) R1=0.0793, wR2 = 0.0943

Extinction coefficient 0.0065(10)

Largest diff. peak and hole 0.176 and -0.157 e.A
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Table S2. Crystal data for 2b (CCDS 708929).

Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta =25.99
Absorption correction
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(I)]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

C19 HI8 N2 02

306.35

293(2) K

0.71073 A

Monoclinic

P2(1)/n

a=10.468(8) A o=90.00°
b=15.676(12) A B=103.79°
c=10.468(8) A v =90.00°
1668(2) A3

4

1.220 Mg/m3

0.080 mm-!

648

0.15x0.10 x 0.08 mm?

2.39t025.99 .
-12<h<12,-17<k<19,-9<1<12
9153

3264 [R(int) = 0.1063]

99.9 %

None

Full-matrix least-squares on F?
3264/0/211

0.681

R1=0.0587, wR2 =0.1324

R1 =10.1489, wR2 = 0.1464

0.017(2)

0.233 and -0.188 ¢. A7
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Table S3. Crystal data for 2e(CCDS 708930).

Empirical formula C25 H19 F3 N2 O2

Formula weight 436.42

Temperature 170(2) K

Wavelength 0.71073 A

Crystal system Monoclinic

Space group P2(1)/c

Unit cell dimensions a=12.1822) A o= 90.00°
b=19.3214) A = 98.535(4)°
¢=9.0766(17) A v =90.00°

Volume 2112.7(7) A3

4 4

Density (calculated) 1.372 Mg/m3

Absorption coefficient 0.106 mm-!

F(000) 904

Crystal size 0.15x 0.08 x 0.08 mm?

Theta range for data collection 1.69 to 26.00 .

Index ranges -15<h<15,-23<k<21,-11<1<10

Reflections collected 11696

Independent reflections 4139 [R(int) = 0.0557]

Completeness to theta =26.00 99.7 %

Absorption correction None

Refinement method Full-matrix least-squares on F?

Data / restraints / parameters 4139/0/290

Goodness-of-fit on F? 0.676

Final R indices [I>2sigma(I)] R1=0.0341, wR2 = 0.0551

R indices (all data) R1=0.0749, wR2 = 0.0586

Largest diff. peak and hole 0.159 and -0.167 e.A
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Table S4. Crystal data for 2f (CCDS 708931).

Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta =26.00
Absorption correction
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(I)]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

C25 H19 F3 N2 O2

436.42

1702) K

0.71073 A

Triclinic

P-1

a=9.801(2) A o= 78.875(5)°
b=19.982(2) A = 88.801(5)°
c=12377(3) A v = 64.005(4)°
1065.2(4) A3

2

1.361 Mg/m?3

0.105 mm-!

452

0.10 x 0.08 x 0.05 mm?

1.68 t0 26.00 .
-12<h<12,-12<k<11,-10<1<15

5963

4052 [R(int) = 0.2207]

96.8 %

None

Full-matrix least-squares on F?

4052/0/291

0.714

R1=0.0684, wR2 = 0.1151

R1=0.2089, wR2 =0.1613

0.0067(14)

0.345 and -0.398 ¢. A7
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'H and "*C NMR spectra of 1b
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FIDRES 0.076142 Hz
AQ 6.5667572 sec
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'H and "*C NMR spectra of 1c
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'H and "*C NMR spectra of 1d
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'H and "*C NMR spectra of le
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'H and "*C NMR spectra of 1f
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F2 - Pracessing parameters
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68 0

PC 1.00

1D NMR plot parameters

cx 21.00 cm
cy 7.00 cm
Fip 12.000 ppm
F1 3001.56 Hz
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Fap -10.000 ppm
F2 -628.95 Hz
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HZeH 660.40002 Hz/cm
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'H and "*C NMR spectra of 1g
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F2 - Processing parameters
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011 0.03000000 sec
DELTA 1.89999998 sec
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Current Data Parameters

NAME KYO
EXPNO 38
PROCNO 1

F2 - Acquisition Parameters

Date_ 20080605
Time 14 .54
INSTRUM spect
PROBHD 5 mm Oual {3C/
AULPROG 2930

1 65538
SOLVENT coc13

NS 16

os Q

ShH 4890.020 Hz
FIDRES 0.076142 Hz
AQ 6.5667572 sec
a6 &

oW 100.200 use
o€ 6.00 use
TE 0.0 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHAK 0.01500000 sec

CHANNEL f1

NUC L 1H

P 11.60 use
PLL -3.00 a8
SFO1 2501320010 MHz
F2 - Pracessing parameters
SI 32768

SF 250.1299982 MHz
WOW EM
SsB 0

Le 0.30 Hz
G8 0

PC 1.00

10 NMR plat parameters

cx 21.00 cm
cy 9.00 cm
FiP 12.000 ppm
F1 3001.56 Hz
Fap -0.500 ppn
F2 -125.07 Hz
PPMCH 0.59524 ppn
HICM 148.88692 Hz/

Current Oata Parameters

NAME KYa
EXPNG a1
PROCNG 1

F2 - Acquisition Parameters
Date_ 20080608

Time 21.58
INSTRUM spect
BAOBHO 5 mm Oual 3G/
PULPAOG 2gpg30
0 65536
SOLVENT €ocl3
NS "
0s 2
SHH 18832.333 Hz
FIO0RES 0.287360 Hz
AQ 1.7400308 sec
A6 5792.6
on 26.550 usec
i3 6.00 usec
TE 0.0 K
01 2.00000000 sec
2t 0.03000000 sec
DELTA 1.89993998 sec
MCREST 0.00000000 sec
NCHRK 0.01500000 sec
CHANNEL f1 =
1

7.60

-3.00 08
SFOL 62.9027864 Mz

smwmma== CHANNEL f2 =

CROPAG2 waltz16
Nucz 1

pepO2 100.00 usec
pL2 -3.00 08
PLI2 17.80 08
pLL3 21.00 d§
SF02 250. 1310005 MHz
F2 - Processing parameters
sI 32768

sF 62.8952390 MHz
W EN

558 0

8 1.00 Hz
68 0

fC 140

t0 NMA plot parameters

cx 20.00 cm
cy 12.50 cm
Fi1p 210.000 ppm
F1 13208.00 Hz
Fap -10.000 ppm
2 -628.95 Hz
PANCH 11.00000 pom/c
HZoM 691.84766 Hz/cm
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'H and "*C NMR spectra of 1i

NH, O
S o

Current Data Parameters
O NAME chun-1
& 3 8 L3R g Tse =S8 3 EXPNO 163
£ B & & PR BAE 6888 E] PROCNO '
& ! ! !
a i ~ w TS TS [V VY] - e &
= F2 - Acquisition Parameters
) Date_ 20080716
/ Tine 9.55
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
™ 66536
SOLVENT cocl3
NS 16
b 0
ShiH 4990.020 Hz
FIDRES 0.076142 Hz
AQ 6.5667572 sec
a6 101.6
o 100.200 use
0E 6.00 use
TE 0.0 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL f1 =
1H
11.60 use
-3.00 dB

250.1320010 MHz

F2 - Processing parameters

s 32768
SF 250.1299869 MHz
WOW EM
8B 0
L8 0.30 Hz
6B 0

PC 1.00
e — - P SOV | O S

10 NMR plot parameters

cx 21.00 cm
cy 7.00 cn
F1p 12.000 ppr
5 g S N
& S Q . ~0.500 ppm
H 2 & - ale e f2 -125.07 He
PPMCN 0.59524 ppn
HZCH 148.88690 Hz/
R o e e o e e s e B e e R R R e e e e R ]
ppm 14 10 9 8 7 6 B 4 3 2 i 0
NH, O
Current Data Parameters
(@) NANE chun-1
< ~ @ ~ amo o @ @ ExeNg 164
= ] 8& 2 B3 8B < ¥ I FROCK A
g B o 2] oo ) = . F2 - Acquisition Parameters
B <= < Oate _ 20080716
Tine 10,07
INSTAUM spect
PAGBHO  § am Oual 13C/
PULPROG 290930
65536
SOLVENT 020
NS 222
05 2
SHH 18832.393 Hz
FIORES 0.267360 Hz
Aa 1.7400308 sec
A6 3649, 1
On 26.550 usec
'3 6.00 usec
1€ 0.0
0 2.00000000 sec
o1t 0.03000000 sec
OELTA 1.689999998 sec
NCREST 0.00000000 sec
MCHAK 0.01500000 sec
CHANNEL fl ==s=====
13¢
7.60 usec
-3.00 o8
62.027864 NHz
= CHANNEL 12 ===sma=s
CPOPRG2 waltzi6
N2 H
sePO2 100.00 usec
AL2 -3.00 08
AL1Z 17.80 08
pLL3 21.00 a8
sFaz 250. 1310005 MHz
F2 - Processing parameters
st 32768
SF 62.8952390 NHz
WOH
558 0
8 1.00 Hz
&8 0
fc 1.40
10 MR plot parametens
cx 20.00 cm
o 12.50 cm
F1p 220.000 ppm
F1 13836.95 Hz
Fop -10.000 ppm
P i S el 2 T e T s L B B G [y e s G s e ;ﬁc 1f§g<‘>ggm/
oo L " & g NCH 1 ppm/cm
ppm 200 175 73 30 5 9 HzoH 72329623 Hz/cn
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'H and "*C NMR spectra of 1j

NH, O
B o

Current Data Parameters

O CD3 NAME chun-1

~ ™ < wosa 0o @~ @ EXPNO 177
= 5 & 528 am b&8 8 PROCNO .
g - o @ RSV SV SV N o m Mm@ <>
a - ~ o) I 9T A e e e =
= F2 - Acquisition Parameters
Date_ 20080730
Time 13.08
INSTRUM spect
PROBHD 5 mm Dual 13¢/
PULPROG 2330
0 65536
SOLVENT cocia
NS 16
08 0
SHH 4390.020 Hz
FIDRES 0.076142 Hz
A0 6.5667572 sec
A6 228.1
] 100.200 use
DE 6.00 use
TE 0.0 K
0t 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL f1 =
1H
11.60 use
-3.00 a8
SFO1 250.1320010 MH2
F2 - Pracessing parameters
st 32768
sF 250.1299915 MHz
WOW EM
558 0
L8 0.30 Hz
68 o
__J PC 1.00
—_—" U,,, | 1D NMR plot parameters
X 21.00 cm
cy 8.00 cm
Fip 12.000 pam
- @ © = 0 - F
E 3 § g g |3 e 1500 oo
g B @ 3 3 @ 2
g s " " * e 2 -125.07 Hz
PMCM 0.59524 ppm
zeM 148.88690 Hz/
R A i a R R o R B R R R R R e A R R
ppm 11 10 9 a 7 6 3} 4 8 2 J 0
NH, O
(o) CcD Current Oata Parameters
3 NAME chun-1
= 28 g 233 38 9% & Pracha i
= o o =1 o hiem =49 S 9 o
a & DS o ol ) &3 a8 = F2 - Acquisition Paraweters
] S < Oate_ 20080731
Tine 20.88
INSTRUM spect
PAGBHD & mn Oual 13¢/
PULPROG 29pg30
™ 65536
SOLVENT €aci3
NS 512
os %
SHH 18632.393 Hz
FIDAES 0.287380 Hz
AQ 1.7400308 sec
AG 5792.6
] 36,550 usec
o 6.00 usec
TE .
a 2.00000000 sec
011 0.03000000 sec
ELTA 1.89999398 sec
MCREST 0.00000000 sec
NCWAK 0.01500000 sec
=emanenz CHANNEL {1 =====a
NUCt 43¢
Py 7.60 usec
PLE -3.00 g8
SFa1 62.8027864 NHz

sesasmes CHANNEL §2 ===sss==

CPOPRG2 waltz16
Nuca 1H
FCPO2 100.00 usec
L2 -3.00 a8
PL12 17.80 a8
PLI3 2(.00 d8
5F02 250. 1310005 MHz
F2 - Processing parameters
ST 32768

sF 62.8952390 MHz
o M

558 0

8 1.00 Hz
a8 [

aC 1.40

10 WMA plot parameters

cx 20.00 cm
cy 15.00 cm
F1P 220.000 ppm
F 13836.95 Hz
Fap -10.000 ppm
F2 -628.95 Hz
PRMCM 11.50000 ppm/cn
HZCN 723.29523 Hz/cm
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'H and "*C NMR spectra of 1k

NH, O
DsC XY Yo
= @ QMmoo s [Tsl= 0 8
= 2 2383 I 823
e B 3 ERRE 8§ BE3
a v < PR « - -
I i _ A Jl«n JIN
H = = g = 8
g ] S 8 I &
£ 2 =y m’ Y a
I A T T T T 1 T [ e [ e
ppm 11 10 8 7 4 3
NH, O
D XY o
) aum w @© o~ w0 [e¥] < (=2}
g ¥ 8 85 R ¢ 3 g
= - b o o= 2 = =
£ .
g 8 2 g EEE B 8 =
. . et R o s ~ e e .
ppm 200 175 150 125 100 75 50 25 9
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Current Data Parameters

NAME
EXPNO 85
PROCNO 1

F2 - Acquisition Parameters

Date_ 20080705
Time 21.10
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930

T 65536
SOLVENT €oc13

NS 16

0s 0

SWH 4990.020 Hz
FIDRES 0.076142 Hz
AQ 6.5667572 sec
A6 50.8

DKW 100.200 use
DE 6.00 use
TE 0.0 K

1 1.00000000 sec
MCREST 0.00000000 sec
MCHWRK 0.01500000 sec

= CHANNEL f1

NUC L H

PL 11.60 use
PLL -3.00 dB
SFO1 250.1320010 MHz
F2 - Processing parameters
sI 32768

SF 250. 1299681 MHz
WOW EM
ssB 0
[1:} 0.30 Hz
feiz} 0

PC 1.00

10 NMR plot parameters
cX

21.00 cn
oy 8.00 cm
F1P 12.000 ppm
F1 3001.56 Hz
Fop -0.500 ppm
F2 -125.07 Hz
PPMCM 0.59524 ppm
HZCM 148.88690 Hz/

Current Oata Parameters

NAME
EXPNO 66
PAOCNG 1

F2 - Acquisition Parameters

Oate_ 20080708
Time 21.51
INSTRUN spect
PROBHO & mm Bual 13C/
PULPAOG 299930
i 65536
SOLVENT cocla
NS 714
0s 2

H 18832.333 Hz
FIORES 0.287360 Hz
AQ 1.7400308 sec
AG 5792.6
OW 26.550 usec
i3 6.00 usec
(3 0.0 K
0t 2.00000006 sec
D1t 0.03000000 sec
DELTA 1.89939998 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec

3F01 62.9027864 NHz

ma=smsaz CHANNEL f2

CPOPRG2 waltzi6

nucz 1H

2cP02 100.00 usec

a2 -3.00 08

L2 17.80 08

13 21.00 08

5Fa2 250. 1310005 MHz

F2 - Processing parameters
32768

5F 62.8962390 NHz

(] En

888 0

L8 1.00 Hz

8 [

PC 1.40

10 NMA plot parameters

cx 20.00 cm

cy 10.00 cm

FiP 215.000 ppn

F1 13522.48 Hz

Fap -5.000 ppm

72 -314.47 Hz

ARHCN 11.00000 ppm/c

HZCN 691.84766 Hz/cm
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'H and "*C NMR spectra of 2a

COYTANOOUOND M T YD omaa o “won @
MO O OO NOM DT NUT O nr~ 0o <=} Mo~ @ [=1
S R e ol U R S BHaS @ a958 S
) EobBo0IITTESIEARSE adaa & Faa& 3
a T N A N N N AN N NN NN R R « (R =
= <lew o o @
e g =3 0 [3Y]
g S8 S 3 Py
g 3|3 8 3 S
E aifes a ™ o

A e e e B e I B e A R A S R A R R

ppm 1 10 | 8 7 6 5 4 3 2 1 0
N—-N
/
72
o7 o™
@ D U oo T @ oo @ @ -~
=] O TOCOI~UT OO ISR - ~ 0
= - @ PR s O ey (0 ), 15 naa < i
2 = fs2 TS OMODDDODDOMNS0D ~os e~ =] S
= & & Ipoddisanas ReeR & =i
e Tl & L s T B i R s e s w S T M S i S e st S S
ppm 140 100 80 60 40 20 0
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Current Data Parameters

NAME chun-1
EXPNG 199
PROCNG 1
F2 - Acquisition Parameters
Date_ 20080826
Time 4.26
INSTRUM spect
PROBHD & mm Dual 13C/
AULPROG 2930
0 65536
SOLVENT cocl3
NS 16
0s 0
SWH 4990.020 Hz
FIDRES 0.076142 Hz
AQ 6.5667672 sec
RG 645.1
DK 100.200 use
DE 6.00 use
TE 0.0 K
b1 1.00600000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1
1H
11.60 use
-3.00 oB
SFO1 250. 1320010 MHz

F2 - Processing parameters

SI 32768

SF 250.1300010 MHz
WO EM

$SB 0

LB 0.30 Hz
GB 0

PC 1.00

1D NMR plot parameters
3

21.00 cm
ey 8.00 cm
F1p 12.000 ppm
F1 3004.56 Hz
Fap -0.500 ppm
F2 ~125.07 Hz
PPMCM 0.59524 pn
HZCeM 148.88692 Hz/

Current Data Parameters

NANE chun-1
EXPNG 201
PROCNG 1

F2 - Acquisition Parameters
Date_ 20080828

Tine

INSTAUN spect
FROBHD 6§ mm Oual 13C/
PULPROG 29pg30

0 65536
SOLVENT coc13

NS 1024

s 2

ShH 18832.393 Hz
FIOAES 0.287360 Hz
AQ 1.7400308 sec
G 5792.6

oW 26.550 usec
0E 6.00 usec
TE 0.0 K

ot 2.00000000 sec
01t 0.03000000 sec
OELTA 1.89999998 sec
NCREST 0.00000000 sec
NCHAK 0.01500000 sec

usec

PLL -3.00 d

sFat 62.9027864 MHz
== CHANNEL f2 ==

CPOPAG2 waltz16

nuc2 1

peO2 100.00 usec

fL2 -3.00 a8

PLL2 17.80 d8

fL13 21.00 a8

sFa2 260.1310008 MHz

F2 - Processing parameters

s1 32768

SF 62.8352350 NHz

HOM M

ss8 0

L8 1.00 Hz

8 0

C t.40

10 NNA plat parameters
[24 20.00

cm
cy 10.00 cm

F1P 180.000 ppm

Fi 11321.14 Hz

Fap -15.000 ppm

F2 -943.43 Hz
PANCH 9.75000 ppm/cm
HICN 613.22864 Hz/cm
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'H and "*C NMR spectra of 2b

N-N
d
Z
turrent Data Parameters
o070 ™ NANE KYa
NN QUM DE N D00 Ny © @ ~ oo o @ =XPNO 86
SETCHOBREFAIC S o a S631 @ Se@a &
& AN S S8 EBIBIBER 5EEC & sha8 S PROCNG 1
g £1ka o oF oF oh ol sy el G wuin I el ey i e = =
N N N S N NN ST o - S 2 - Acquisition Parameters
) Date_ 20080910
% Tine 2.43
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 230
™ 66536
SOLVENT coc13
NS 16
0s 0
SHH 4930.020 Hz
FIDRES 0.076142 Hz
A 6.5667572 sec
Ae 1148.4
Om 100.200 use
0E 6.00 use
e 0.0 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL 1
1H
11,60 use
-3.00 0B
SFO1 250.1320010 Mz
F2 - Pracessing parangtens
sI 32768
SF 250. 1300005 MHz
HOW EM
58 0
L8 0.30 Hz
68 0
Pc 1.00
A J 10 NMA plot parameters
21.00 cm
J ey 8.00 cm
F1P 12.000 por
] @ ) =) o F1 3001.56 Hz
& S = 8 3 Fap -0.500 ppr
2 a « o o« w2 -125.07 Hz
= = 2pMCHM 0.59524 ppr
zeM 14886692 Hz/
R nanns R RS AR Raanana e RN R R R e AR RS s s na s e SRR A
ppm 11 10 9 8 7 6 5 4 g 2 1 0
N—N
]
z
o] O/\ Current Data Parameters
NANE K10
. DTQOODITD@ ™S ) = T o wogw @ @ o~ EXPNO 0
= MU WO ST @O0 WO ®aO - ~ @~ 0T @ w =1 P~ PRAOCNO 1
3 598858388808 3 B RRER 3 ] iH F2 - Acquisition Parancters
= SICCCTTTILET = Oate_. 20080605
J ] Tine 21.10
INSTAUN spect
|/ f PROBHO 5 mm Oual 13C/
SULPAAG 290930
0 65536
SOLVENT coc13
Ns 685
0s 2
SHH 18632393 Hz
FIORES 0.287360 Hz
a 1.7400308 sec
a6 5792.6
an 26.550 usec
0E 6.00 usec
TE 0.0 K
ot 2.00000000 sec
o1t 0.03000000 sec
DELTA 1.99999998 sec
MCREST 0.00000000 sec
MCHAK 0.01500000 sec
CHANNEL f1 ===se===
13¢
7.60 usec
~3.00 8
SO 62.9027864 MHZ
CHANNEL f2
CPOPAG2 waltz16
Nc2 1H
pepO2 100.00 usec
pL2 -3.00 0B
pL12 17.80 a8
pLL3 21.00 a8
sF02 250. 1310005 MHz
F2 - Processing parameters
s1 32768
sF 62.8952390 MHz
HOW €M
358 0
8 1.00 Hz
a8 0
pC 1.40
10 NMA plot parameters
cx 20.00 cn
A oo ieHomhater v AN N C1 1250 cn
i Fip 175.000 ppm
Fi 11006.67 Hz
Fap -10.000 pan
gy i Py s e - ; st | 7 o s feny ] -52:.95Nz/
i . 8 I, X i : . PONCH 9.25000 pon/cm
160 140 120 i 80 80 40 20 & HZCH 581.78084 Hz/cn
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'H and "*C NMR spectra of 2c¢

N-N
4
7
Current Data Parameters
oo™ NAME Kvo
QOO T ONUYT <0 DU~ < @O O O K1~ S M N ONOY WY MO« =T I3
SSY =¥ -0 O Y ONNOQ nowom W= OO~SONS00NoOY Yoo EXPNO 61
£ SLC3SF2BLRELEHF 3 o83 SNSKIABBLLEITIE PROCNO t
a
& ) Gy AR AT im S G 6 A oy, O G = e = e b N
N N N S N A N N N ST TS AUV QU = === = O F2 - Acquisition Parameters
Date_ 20080621
Time 22.30
INSTRUM spect
PROBHD 5 mm Dual 13C/
RULPROG 2930
i 65536
SOLVENT coc13
NS 16
0s 0
S 4990.020 Hz
FIDRES 0.076142 Hz
A 6.5667572 sec
A6 161.3
OW 100.200 use
0E 6.00 use
TE 0.0 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL 1
1#
11.60 use
-3.00 dB
F01 250.1320010 Mz
F2 - Processing parameters
sI 32768
SF 250.1300008 MHz
NOW M
58 a
8 0.30 Hz
68 0
eC 1.00
sommm e e m s n e o — — - ,,l,,,, 10 NMR plot parameters
cx 21.00 cm
cy 8.00 cm
F1p 12.000 ppm
3 0 g S = b [ F1 3004.56 Hz
& < =Y 3 S S|= Fop ~0.500 ppr
£ = i Qi - =)o F2 -126.07 Hz
= PPMCM 0.59524 ppr
HICH 148.88692 Hz/
[T T T T T T T T T T T e T T T T T T T T T T T T T T T T T T T T e T e T T
ppm 1" 10 9 8 7 6 5 4 3 2 1 0
N-N
4
z
oo™ Current Data Parancters
NAME KYQ
<y © M oY o e SOONgND [} I o oo 0oow 9 EXPNO &
@ I o NoOINOSITIOOQ ©w T ~ A OH SIS = PRICNG 1
= S o g MG g oiralgae s o 8w ™ @ g hae O
a 2 @ T U@ooon~Inna o nhe o oo aoEm o F2 - Acquisition Parameters
= S 8 IC0TEEITSST Date_ 20080621
| \ Tine 22.44
INSTRUM spect
\ PROBHD & am Qual 13C/
PULPAOG 2qpg30
68536
SOLVENT coc13
NS 456
s 2
ShH 18832.393 Hz
FIORES 0.287360 Hz
A 1.7400308 sec
AG 5792.6
oW 26.550 usec
0 6.00 usec
TE 0.0 K
01 2.00000000 sec
a1t 0.03000000 sec
DELTA 1.89999998 sec
NCAEST 0.00000000 sec
NCHAK 0.01500000 sec
CHANNEL 1
13¢
7.60 usec
3.00 ¢8
62.9027864 M2
CHANNEL f2
waltz16
1H
100.00 usec
-3.00 08
17.80 a8
21.00 a8
250. 1310005 MHz
Fa - Pracessing parameters
51
SF 62.8952330 Mz
WOW M
538 0
LA 1.00 Hz
68 0
pC 1.40
10 N¥R plat pacameters
cx 20.00 cn
W oy 12.50 cm
FIP 200.000 ppn
Fi 12579.05 Hz
Fap ~10.000 gpn
s I . - v ' . ) , Fa -626.95 Hz
= 0 i PRMCH 10.50000 pan/cn
pm v = HzCH 660.40002 Hz/cm
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'H and "*C NMR spectra of 2d

N-N
i
P
L
0" O Tyrrent Nets Facanelers
NEME crur-1
BE %
e 23080
=
) 2 - dcouisiticr Farameiers
Uste 20080402
ine *.96
ZNETAM savst
PRCBD B on Muai 232
FLLFID5 2530
55536
opela
0
0.20000000 sec
3.01500000 sec
cesing naremekers
ARTRR
25).1200025 M
EM
b
i ) .30 ¥z
i | 55 B
U | “ an 102
— — P T8 L
g
2 9 o 5001
© = o =
& =1 B bt ~5 GO0 aom
g : = -1P5.07 4z
- “ = i §.ReRA4 gan
1/B.PARES Hy/
P aamanssannt s O SRR R RRRRRRNEE an s non st el NN R RRNE SRR e o o SR NI RNt s s n na A SR RN RN
com e e 4 H 5 iz A 3 2 1 ¢
N-N
&
P4
o} Cirrent Jele Paramaters
o IS MAKE chun-1
E) e B el EXFHC e
| 5 S m oS FRGONE 1
- = & nE % oo
8 oS = i TR ek F2 - Acuisition Paranetees
R = = | I Data_ 2008040
J Tima ata
N/ ) INSRUM
SROBHD 5 ma Jusl 1
ALERIG
FARIREL
7D usaz
-3 G
s 62.9027864 W42
&Fon 950, 1320005 WH:
2 - Frgizsiing paranet ers
st 3271
5 28052440 FHZ
Kb
a5 L
La 1000
2 [
FC 1.0
s
4 W 19,99 cr
ppr
ey
-19.09) ppm
b e i I o - : e gy e
i e 50 At 2 i 9.80009 pan/en

= Rl 537 50482 Hz/on
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'H and "*C NMR spectra of 2e

N-N
4
oY
CF3
o o current Data Paraneters
NAME KY0
SoSRBalIdLE83808T SEBT €59 5 EXPNO 46
& EREISASICLITSBIRES 88L8 853 8 PROCNO 1
a L e T e N N T L TS Y Lol -] o
T F2 - Acquisition Parameters
e ) Date_ 20080618
2 Time 16.52
INSTAUM spect
PROBHD 6 mm Dual 3¢/
PULPROG 2930
™ 65536
SOLVENT cAe13
NS 16
33 0
SHH 4990.020 Hz
IDRES 0.076142 Hz
A 6.5667572 sec
a6 161.3
M 100.200 use
2E 6.00 use
TE 0.0 k
ot 1.00000000 sec
MCREST 0.00000000 sec
MCHAK 0.01500000 sec
CHANNEL. f1
1H
11.60 use
-3.00 dB
SFO1 250.1320010 MHz
2 - Processing parameters
st 32768
SF 250.1300049 Mz
NOW
5B 0
L8 0.30 Hz
68 0
L 1 PC 1.00
e J\JLJ 10 NMR plot parameters
X 21.00 cn
ey 7.00 cm
F1P 12.000 pon
B arels =4 & F1 3001.56 Hz
& o|en 3 =) Fop ~0.500 apm
2 alailg o ™ F2 ~125.07 Hz
= PPMCM 0.59524 ppm
HZCM 148 88692 Hz/
A o e e o s R RR R R R e R A
ppm 1 10 i2) 8 ? 6 g 4 3 2 1 0
N-N
4
z
CF3
o o/\ Surrent Oata Parareters
NAME KY0
£ 7
RS- EE LR S B b E S R IR B F-ap Rl g R = frie “
E Un a0 BR s oS oo gigo THanao IS IRl 9w dRN g 9
S BECERIENNSRRYILERNEERIIITNUIEHERREREEER 2 F2 - Acquisition Parameters
e B B R B R . R R R R el S Date_ 20080618
Time 18.00
INSTAUM spect
1 AR0BHO 5 mm Oual 13C/
PULPROG 2qpg30
0 65536
SOLVENT coc13
NS 887
03 2
Sht 18832.393 Hz
FIOAES 0.287360 Hr
AQ 1.7400308 sec
G 5792.6
n 26.550 usec
E 6.00 usec
1E 0.0 K
ot 2.00000000 sec
o 0.03000000 sec
DELTA 1.89339398 sec
HCAEST 0.00000000 sec
MCHAK 0.01500000 sec
CHANNEL 1
e
7.60 usec
-3.00 ¢8
523027864 Mtz
CHANNEL 2 w»a.
CPROPRG2 waltz16
huc2 1H
PCPD2 100.00 vaec
L2 -3.00 0B
PL12 17.80 af
13 21.00 dB
3F02 250. 1310005 MHz
F2 - Pracessing parameters
SI 32768
s 62.8352330 MH2
HOW EM
558 o
B 1.00 B2
8 0
fac 1.40
M NNR plat parameters
| I l " cx 20.00 cm
- o L " " 4 o 12.50 ca
: Wy Ny o Ao (o : o LI
3 12479.05 Hz
“ap -10.000 ppm
- —_ b ) \ - T ; | — L e e e ' 2 -628.95 1z
" 1 160 ) i PPHCN 10.50000 ppm/cw
HZCK 66040008 Hz/ce

526
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'H and "*C NMR spectra of 2

N-N
4
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Current Data Parameters

NAME KYo
EXPNO 43
PROCNG 1
F2 - Acquisition Parameti
Date_ 0080616
Time 12.45
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPRAG 2030
™ 65536
SOLVENT cocl3
NS 186
bt 0
SWH 4980.020
FIDRES 0.076142
AQ 6.5667572
RG 228.1
oW 100.200
DE 6.00
TE 0.0
01 1.00000000
MCREST 0.00000000
MCHAK 0.01500000
CHANNEL f1

1H

11.60

-3.00

SFO1 250.1320010
F2 - Pracessing parametel
sI 32768
SF 250.1300041
WOKW EM
8SB a
LB 0.30
6B 0
PC 1.00

1D NMR plot parameters

o 21.00
cy 5.00
1P 12.000
F 3001.56
1 -0.500
= -126.07
SPMCH 0.59524
42CM 148. 89692

Current Data Parameters

KYQ
EXPNO 44
PAOCNG 1
F2 - Acquisition Parameters
Oate_ 20080616
Time 12.95
INSTAUN spect
PAGBHO & mm Oual 13/
PULPROG 29pg30
0 65536
SQLVENT coc13
NS 1024
0s 2
SHH 18832.393 Hz
FI0RES 0.287360 Hz
A 1.7400308 sec
AG 2896.3
oW 26.550 usec
0 6.00 usec
TE 0.0 K
01 2.00000000 sec
11 0.03000000 sec
OELTA 1.69939398 sec
MCREST 0.00000000 sec
MCHAK 0.01500000 sec

=az===== CHANNEL f1 ==

NuCt 13C

PL 7.80 usec
ALL -3.00 d8
SFO1L 62.9027864 MHz

CHANNEL. 2

CPOPRG2 waltz16
Nuc2 1H
pcPO2 100.00 usec
a2 -3.00 d8
a2 17.80 d8
213 21.00 0B
sF02 250. 1310005 MHz

F2 - Pracessing parameters
s1

SF 62.8962330 MHz
WOH EN
ss8 0
L8 1.00 Hz
58 0
aC 1.40

10 NNA plot parameters
ox

ers

use
a8
MHz

rs

MHz

20.00 cm
oy 12.50 cm
F1p 200.000 ppm
Fi 12579.05 Hz
Fep -10.000 ppm
F2 -626.95 Hz
PBNCM 10.50000 ppm/em
HECM 860.40002 Hz/cm
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'H and "*C NMR spectra of 2g

N-N
4
7z
Current Data Parameters
oo™ NAME
DENAEBRE3SCYRRYT ARIN QBREFE BLICRII pt EXPNO 75
= SHERRsYYIgaaTyd 2283 S2353 8L852983 S PROCNO &
& 1o SESD WS S sy Sy g 00 o @ 09 o R I R R =
L e e e i S o N S S A N T T T T QU U €U QU U w1 w1 w1t T =4 2 - Acquisition Parameters
L ) Jate_ 20080909
/ Time 3.16
INSTRUM spect
PROBHD 5 mm Oual 13C/
PULPROG 2930
) 65536
SOLVENT c0e13
NS 16
0s 0
SHH 4990.020 Hz
FIDRES 0.076142 Hz
A0 6.5667572 sec
A6 812.7
O 100.200 use
0E 6.00 use
TE 0.0 K
ot 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL. f1
1H
11.60 use
-3.00 @8
SF01 2501320010 MHz
F2 - Processing parameters
s1 32768
sF 250.1299997 MHz
HOW EM
% 58 0
. LB 0.30 Hz
58 0
PC 1.00
R — L 10 NMR plot parameters
cX 21.00 cn
ey 8.00 cn
Fip 12.000 ppr
e e ] 3l (s @lg F1 3001.56 Hz
5 = S 3| |@ ala Fap -0.500 ppm
2 = = ol da bt F2 -125.07 Hz
PPMCM 0.59524 ppm
H2cH 14868692 Hz/
[Baaikaas R RRRRRRERREEE SRR RS T T T T T TR I T ST e T
ppm 11 10 ] £ 6 5 4 3 2 1 0
N—N
4
7z
Surrent Data Paraneters
(e} O/\ NANE Kva
@ T - W <~ ~ o — M s =) @ 0 oo~ SXPND £l
@ @ W = 0 o - O O fes] =~ PROCNG {;
= & 0 m mana 0K o =yia = T im N
S = aa & gz=a 0B o i B o o 2T . F2 - Acquisition Parameters
= o 55 2388 T € date.. 2008062t
Time 21.57
INGTAUN spect
PAGBHD & nm Dual 13C/
PULPAOG 290930
0 65636
SOLVENT coc13
NS 407
0s 2
SHiH 18632.393 Hz
FIORES 0.287360 Hz
Q 1.7400308 sec
6 5792.6
oK 26.550 usec
€ 6.00 usec
1€ 0.0 K
ot 2.00000000 sec
011 0.03000000 sec
OELTA 1.89999998 sec
NCREST 0.00000000 sec
NCHAK 0.01500000 sec
===== CHANNEL f1
NuCH 13¢
o1 7.60 usec
oLt -3.00 a8
SFO1 62.9027864 MHz
=ex=s=== CHANNEL 12
CPOPAG2 waltzis
nucz tH
pepo2 100.00 usec
pL2 -3.00 a8
pLL2 17.80 @B
pL13 21.00 @B
502 250. 1310008 HHz
%2 - Processing parameters
51 32768
5F 62.8952390 NHz
WOW e
gs8 0
8 1.00 Hz
68 0
pC 1.40
10 NMA plot parameters
| cx 20.00 cn
. TET Ty " oy 12.50 cn
e hhal o = Lk ’ 4 e FIp 200.000 ppm
Fi 12579.05 He
Fap -10.000 ppm
e e = e T 7 ey 4 . oy e F2 -626.95 Hz
s 175 150 125 100 75 80 2 oy 5040002 g
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'H and "*C NMR spectra of 2h

N—N
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Current Data Parameters
KY0

NAME
EXPNO 76
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080909
Time 3.32
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
o 65536
SOLVENT coel3
NS 16
0s 0
SHH 4390.020 Hz
FIDRES 0.076142 Hz
AQ 6.5667572 sec
RG 456.1
oW 100.200 use
DE 6.00 use
TE 0.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
= CHANNEL f1
1H
11.60 use
-3.00 dB

250.1320010 MHz

F2 - Processing parameters

ST 32768

SF 250.1299997 MHz
WOH

$SB 0

LB 0.30 Hz
68 0

PC 1.00

10 NMR plot parameters
cx

21.00 cn
oy 8.00 cm
F1P 12,000 ppm
F1 3001.56 Hz
Fap -0.500 ppm
F2 -125.07 Hz
PPMUCM 0.59524 pp
HZCM 148.88692 Hz/

Current Oata Parameters

NANE
EXPND 51
PAOCNG 1
F2 - Acquisition Parameters
Date_ 20080619
Time 23.16
INSTRUN spect
PROBHD 5 mm Qual 13C/
PULPROG 290930
0 65536
SOLVENT coc13
563
s 2
Shit 18832.393 Hz
FIORES 0.287360 2
AQ 1.7400308 sec
AG 5792.6
o 26.550 usec
0E 6.00 usec
TE 0.0 K
ot 2.00000000 sec
01t 0.03000000 sec
OELTA 1.89993938 sec
MCREST 0.00000000 sec
MCHAK 0.01500000 sec

CHANNEL f1 =====
13C

7.60 usec
-3.00 dB
62.9027864 MHz

waltzib
1H
160.00 usec
-3.00 a8
17.80 a8
21.00 a8
260.1310005 MHz

F2 - Pracessing parameters

s1 32768

SF 62.8952390 MHz
HOW EM

588 0

LB 1.00 Hz
68 0

ac 1.40

10 N¥A plot parameters
X

20.00 cm
cy 12.50 cm
£1P 215.000 ppm
FL 13522.48 Hz
Fap ~§.000 ppm
F2 -314.47 Hz
PPNCM 11.00000 ppm/cm

HZCM

691.84766 Hz/cm
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Current Data Parameters

NAME chun-1
ZXPNO 165
SROCNO 1
F2 - Acquisition Parameters
Date_ 20080717
Time 12.56
INSTAUM spect
PROBHD 5 mm Dual 130/
PULPROG 2030
™ 65536
SOLVENT cocl3
NS 16
0s 0
ShH 4980.020 Hz
FIDRES 0.076142 Hz
AQ 6.5667672 sec
A 161.3
DK 100.200 use
0E 6.00 use
13 0.0 ¥
D 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL f1
11.60 use
-3.00 dB

2501320010 MHz

SFO1

F2 - Processing parameters
s1 32768

SF 250.1299959 MHz
WOW EM

558 0

LB 0.30 Hz

68 0

pC 1.00

10 MMR plot parameters

ex 21.00 cn
cy 8.00 cm
Fip 12,000 ppm
F1 3001 .56 Hz

Fap -0.500 ppm
F2 -126.07 Hz

PPMCH 0.59524 ppm
HzCM 148.88630 Hz/

Current Oata Parameters

NAME chun-1
EXPNG 168
PROCNG 1
F2 - Acquisition Parameters
Oate_ 20080717
Time 20.41
INSTRUN spect
PROBHD & mm Oual 13C/
PULPROG 2qpg30
i} 65536
SOLVENT cocia
NS 497
05 2
SHH 18632.393 Hz
FIDRES 0.287360 Hz
A 1.7400308 sec
A6 §792.6
oW 26.550 usec
'3 6.00 usec
TE 0.0k
ot 2.00000000 sec
ot 0.03000000 sec
GELTA 1.69999998 sec
NCREST 0.00000000 sec
MCHAK 0.01500000 sec
CHANNEL f1
13c
7.60 usec
-3.00 a8

62.9027864 MHz

CHANNEL f2

CPOPAG2 ualtzi6
Nuc2 tH
PCRO2 100.00 usec
PL2 -3.00 dB
PL12 17.80 a8
PL13 21.00 a8
sFo2 250. 1310005 MHz

F2 - Processing paraneters
14 32768

SF 62.8952390 MHz
HOW M
558 0
8 1.00 Hz
3] 0
PC 1.40

10 NMR plat parameters

ox 20.00 em
oy 20.00 cm

F1p 220.000 ppm

F1 13836.95 Hz

Fap -10.000 ppm
F2 -628.95 Hz
PPNCN 11.50000 ppm/cn

HZCN 723.29523 Hz/cm
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'H and "*C NMR spectra of 2j

N—N
7z CD3
Current Data Parameters
NAME KYO
oo o) e

TOTR OO ODNONO DD ~ooo © ~ T = @
COOUWNMNOONWODIT T ODT TOT O ™~ =~y o
TYBNBASRRETIR& & IO & oS Q@ 2 PROCNO 1
= SodedusmooodlRy 9SS 3 8 oS30 8
g SYSYSSIITIISaaAng AEnR @ ¥a6 s
L O T T S O N U N T T T T a - e o - F2 - Acquisition Parameters
/ Date_ 20080801
Time 20.32
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
" 0 65536
i SOLVENT cocl3
NS 16
s 0
| SHH 4390.020 Hz
| FIDRES 0.076142 Hz
| AQ 6.5667572 sec
i ] 228.1
| oW 100.200 use
i 0E 6.00 use
\ e 0.0 K
ot 1.00000000 sec
o MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL 1
1H
11.60 use
-3.00 08
sFoL 260.1320010 MHz
F2 - Processing parameters
32768
sF 2650.1299982 MHz
WOW 21
SSB 0
8 0.30 Hz
68 0
L PC 1,00
esne it e e et NN e 10 NMR plot parameters
X 21.00 cm
oy 10.00 cm
Fip 12.000 ppm
= o 3 Y 32 F1 3001.56 Hz
B b 3 g 2
5 =3 S 2 yisl FoP -0.500 ppm
2 i ” = £2 -125.07 Hz
= = o PPMCH 0.59524 ppr
HZCM 148.88692 Hz/
FET T R T P T T T T T T T T T T T T T T T T T
ppm 1 10 g a 7 6 a1 4 3 2 1 0
~ ~CD3
Gurrent Uata paraneters
/\ NAME kYo
@) (@) ~ o~ o wmno o R~ fre) @ @ EXPNO 73
. 3 ¥ ERETB 8 586 B g8 PR C
5 < - ¥ o @@mwo s ~ o~ @ @ =3 =2 - Acquisition Parameters
= g 2 Eeaag pa) - e Jate_ 20080801
Time 20.39
INSTRUN spect
PAOBHD 5 mm Dual 13C/
PULPAOG 290930
0 65536
SOLVENT cocL3
NS 1024
os 2
SKH. 18832.393 Hz
FIORES 0.287360 Hz
G 1.7400308 sec
a6 5792.6
B} 26.550 usec
DE 6.00 usec
1€ 0.0
118 2.00000000 sec
ot 0.03000000 sec
DELTA 1.69999538 sec
MCREST 0.00000000 sec
MCHRAK 0.01500000 sec
cncamuns CHANNEL f1 mam
NUCL 13C
a1 7.60 usec
PLL -3.00 g8
SFOt 62.9027864 MHz
msaaza=x CHANNEL f2 =
CPOPRG2 waltzi6
Nucz2 {H
pCPO2 100.00 usec
L2 ~3.00 aB
PL12 17.80 a8
PL13 21.00 al
SF02 250. 1310005 MHz
F2 - Processing parameters
ST 32768
5F 63.8952390 MHz
HOW En
e 0
L8 1.00 Hz
a8 0
Ac 140
0 MNR plot paraneters
cx .00 cm
cY 20.00 cm
Fip 220.000 ppmt
F1 13836.95 Hz
Fap -10.000 ppm
T | e T A T N ; T - T = Rt
N - e . . e F E 50000 ppn/cn
»om 200 175 150 12 100 50 25 o 20n 72329523 1z/em
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'H and "*C NMR spectra of 2k
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Current Data Parameters

NAME
EXPNO 68
PROCNG 1

F2 - Acquisition Parameters

Date_ 20080717
Time 12.24
INSTRUM spect
PROBHO 5 mm Dual 13C/
PULPROG 2930

el 65536
SOLVENT [ek]

NS 16

s 0
ShHH 4380.020 Hz
FIDRES 0.076142 Hz
AQ 6.6667572 sec
RG 90.5

oW 100.200 use
DE 6.00 use
TE 0.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec

CHANNEL 1 =

tH

11.60

-3.00
2501320010

use
a8
MHz

SFO1

F2 - Processing parameters

s1 32768
SF 250.1293898 MHz
HOMW EM
S8 Q
LB 0.30 Hz
68 0
PC 1.00

1D NMA plot parameters

[ 24.00 e
cy 8.00 cm
Fip 12.000 ppn
F1 3001.56 Hz
Fap -0.500 ppn
F2 ~126.07 Hz
PPMCM 0.59524 ppr
HIEM 148.88690 Hz/

Current Data Parameters

NAME Kya
EXPNO 63
PROCNO 1

F2 - Acquisition Parameters
Oate_ 20080747

Tine 12.34
INSTRUN spect
PAOBHO 5 mm Oual 13C/
PULPROG 200930

™ 65536
SOLVENT coc3

NS 324

08 2

SHH 18832.393 Hz
FIORES 0.287380 Hz
A0 1.7400308 sec
G 5792.6

oW 26.550 usec
0€ .00 usec
13 0.0 K

ot 2.00000000 sec
ast 0.03000000 sec
QELTA 1.89999998 sec
NCREST 0.00000000 sec
NCHAK 0.01500000 sec
mxsssass CHANNEL f1 ====s===
auct 13¢

o1 7.60 usec
PLY -3.00 d8
sFaL 62.9027864 MHZ

=== CHANNEL 2

GPOPRG2 waltzi6
ez 1H
pcpD2 100.00 usec
a2 -3.00 d8
RE] 17.80 a8
AL13 21.00 af
sFa2 250. 1310005 MHz
F2 - Pracessing parameters
st 32768

SF 62.8952390 MHz
HOW EN

398 0

L8 1.00 Hz
a8 0

ac 1.40

10 NNA plat parameters

23 20.00 cm
oy 20.00 cm
FIP 215.000 ppm
F1 13522 .48 H2
Fap -6.000 ppm
2 -314.47 Hz
PPMCN 11.00000 ppm/cm
HICH, 691.84766 Hz/cm
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'H and "*C NMR spectra of 3
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Current Data Parameters

NAME
EXPNO
PROCNO

chun~-1
159
1

F2 - Acquisition Parameters
20

Date_ 080707
Time 23.09
INSTRUM spect
PROBHD 5 mm Dual 13/
PULPROG 2030

™ 65536
SOLVENF £ac13

NS 16

i 0

SHH 4990.020 Hz
FIDRES 0.076142 He
A 6.9667572 sec
PG 128

i 100.200 use
0E 6.00 use
TE

01 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec

CHANNEL f1

1H
11.60 use
-3.00 dB
2504320010 MHz

Fa - Processing parameters

10 NMR glot parameters
cx

oy
F1P
F1
Fap
F2
PRMCH
HzewM

2768
2601299979 MHz
EM

]
0.30 Hz
(]

1.00

0 em
6.00 on
14.000 ppm
3501 82 Hz
-0.500 ppn
-125.07 Hz
0.64048 ppn
172.70862 Hz/

Zurrent Osta Paraneters

ane chun-t
£XPN 180
PROCNG 1

Fa - acquigitian Paraneters
Oate_ 20080707

Tine EEE)

INSTAUM spect

PAGBHD & mn Oual 13C/

PULPAOG 290030

0 65536

SOLVENT 13

NS 504

08 2

SHH 18832393 Hz

FIORES 0.287360 H2

A 1.7400308 sec

A6 57326

o 26.580 usec

% 6.00 ugee

TE

2 2.00000000 gec

a1 003000000 gec

ELTA 1.89999998 sec

«CREST 0.00000000 sec

NCHRKC 0.01500000 sec

» CHANNEL f1 =

nct 3

Pt 7.50 usec

PLL -3.00 B

sFaL 52.9027864 WHz
CHANREL 12 xxasxns=

CPOPAG2 waLtzif

nuca "

PePO2 100.00 usee

fLa -3.00 08

pLL2 17.80 08

pLL3 21.00 B

502 2650. 1310005 MHZ

F2 - Processing porameters
s 32768

F 62, 8352390 MHz
HOH e
338 [l
8 1.00 Hz
a8 a
B .40
10 NHR plot parameters

20.00 cn
o 20.00 cn
Fip 220.000 ppn
Fi 13836.95 H2
Fop -10.000 pom
Fa -528.95 Hz
BBHCN 11.50000 ppn/cn
Hzew 723.29523 Hzjem



