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1. General. All reactions and manipulations were performed in a nitrogen atmosphere using standard Schelenk
techniques. The reaction solvents were distilled prior to used (THF was distilled from sodium benzophenone
ketyl). All purchased reagent 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
300 MHz (*H), 75.5 MHz (**C) and 282 MHz (*°F).

2. Experimental Procedures
2-1. ATypical Procedure for the Synthesis of Pyrimidin-2,4-diones 4a-4p.
5-Methyl-3,6-diphenyl-1H-pyrimidine-2,4-dione (4a)

Zn (392 mg, 6.0 mmol)

NCO
BrCHsCHCO,Me Br HNJKN /©
CN  (0.58 mL, 4.5 mmol) VR (489 pL, 4.5 mmol) «
\ o
©/ THF, 80 °C w()/ Cu(OAc), (55 mg, 0.3 mmol)

THF, t~80°C, 1h

(306 pL, 3.0 mmol) 4a (82%)
(685 mg, 2.46 mmol)

To a stirred suspension of commercial zinc dust (Aldrich, 10 um, 392 mg, 6.0 mmol) in THF (1.0 mL) was
added a solution of methanesulfonic acid in THF (1 M, 0.3 mL) at 80 °C bath temperature. After stirring for 10 min,
benzonitrile (306 uL, 3.0 mmol) was added all at once. While maintaining THF reflux, methyl 2-bromopropionate
(0.58 mL, 4.5 mmol) was added over 1 h using syringe pump, and the reaction mixture was further stirred for 1 h.
After cooled to room temperature, to the reaction mixture were added successively Cu(OAc), (55 mg, 0.3 mmol
and a solution of phenyl isocyanate (489 uL, 4.5 mmol) in THF (1.0 mL). The reaction mixture was refluxed for 1
h, and allowed to cool to room temperature. The reaction was quenched with saturated agueous NH4CI solution,
and neutralized with saturated aqueous Na,COs solution. The organic compounds were extracted with ethyl acetate
(50 mL x 3). The combined organic layer was dried with anhydrous MgSO,, filtered, and concentrated under
reduced pressure. The crude solid was crystallized with n-hexane/ethyl acetate (4/1) to afford pyrimidine-2,4-dione
4a and the product was further isolated from the residual of filtrates through by column chromatography (n-
hexane/ethyl acetate = 3/2) to afford 4a in a combined yield of 82% (685 mg, 2.46 mmol). White solid; mp: 179 -
181 °C; *H NMR (300 MHz, CDCl5) & 1.97 (s, 3H), 7.23 (dd, J = 1.5 Hz, J = 8.1 Hz, 2H), 7.37 ~ 7.52 (m, 8H), 9.20
(s, 1H) ppm; *C NMR (75.5 MHz, CDCls) § 12.2, 107.6, 128.3, 128.4, 128.7, 129.0, 129.3, 130.5, 132.5, 134.9,
146.7, 151.8, 164.7 ppm; HRMS (FAB) m/z Cal. for [M+H]": Cy;H15N,0,: 279.1134; Found: 279.1128.

Synthesis of 5-Methyl-3-phenyl-6-m-tolyl-1H-pyrimidine-2,4-dione (4b)

Zn (392 mg, 6.0 mmol)

0
NCO
BrCH3CHCO,Me Br ©/ N JLN /©
CN  (0.58 mL, 4.5 mmol) ano (489 L, 4.5 mmol) -
. | ) o
\©/ THF, 80 °C WO/ Cu(OAc); (55 mg, 0.3 mmol)

THF, t~80°C,1h

(356 pL, 3.0 mmol) 4b (75%)
(655 mg, 2.24 mmol)

Yield: 75% (655 mg, 2.24 mmol); White solid; mp: 208 - 210 °C; *H NMR (300 MHz, CDCl) 8 1.97 (s, 3H), 2.35
(s, 3H), 7.22 ~ 7.37 (m, 6H), 7.43 ~ 7.52 (m, 3H), 8.56 (s, 1H) ppm; *C NMR (75.5 MHz, CDCls) § 12.3, 21.4,
107.4, 125.5, 128.4, 128.7 (128.67), 128.7(128.70), 128.8, 129.3, 131.2, 132.5, 135.0, 139.0, 146.9, 151.8, 164.7
ppm; HRMS (FAB) m/z Cal. for [M+H]": C1sH17;N,0,: 293.1290; Found: 293.1285.
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5-Methyl-3-phenyl-6-p-tolyl-1H-pyrimidine-2,4-dione (4c)

o)
Zn (392 mg, 6.0 mmol) Br NCO L /@
BrCH3CHCO,Me Zn. ©/ (489 pL, 4.5 mmol) HN™ °N
CN (058 mL, 4.5 mmol) HN \O =0
/©/ Dioxane, 80 °C Wo/ Cu(OAc), (55 mg, 0.3 mmol)

THF, t~80°C,1h

(352 mg, 3.0 mmol) 4c (82%)
(722 mg, 2.47 mmol)

Yield: 82% (722 mg, 2.47 mmol); White solid; mp: 209 - 210°C; *H NMR (300 MHz, CDCly) § 1.98 (s, 3H), 2.42
(s, 3H), 7.23 ~ 7.34 (m, 6H), 7.44 ~ 7.53 (m, 3H), 8.66 (s, 1H) ppm; **C NMR (75.5 MHz, CDCl3) § 12.3, 21.5,
107.3, 128.2, 128.5, 128.6, 129.3, 129.6, 135.0, 140.7, 146.8, 151.8, 164.7 ppm; HRMS (FAB) m/z Cal. for
[M+H]": C1gH1:N,0,: 293.1290; Found: 293.1285.

6-(4-Methoxy-phenyl)-5-methyl-3-phenyl-1H-pyrimidine-2,4-dione (4d)

Zn (392 mg, 6.0 mmol) Br NCO JOL @
BrCH3CHCO,Me Zn. ©/ HN N

(489 pL, 4.5 mmol)

CN  (0.58 mL, 4.5 mmol) ?
/©/ - N o7 N0
Dioxane, 80 °C Cu(OAc); (55 mg, 0.3 mmol)
MeO MeO
MeO €

THF, t~80°C,1h
(400 mg, 3.0 mmol) 4d (81%)
(752 mg, 2.44 mmol)

Yield: 81% (752 mg, 2.44 mmol); White solid; mp: 222 - 224 °C; "H NMR (300 MHz, CDCls) & 1.99 (s, 3H), 3.87
(s, 3H), 6.95 (d, J = 8.7 Hz, 2H) 7.25 ~ 7.28 (m, 2H), 7.38 ~ 7.54 (m, 5H), 8.50 (s, 1H) ppm; *C NMR (75.5 MHz,
CDCl3) 6 12.3, 55.5,107.1, 114.4, 124.7, 128.5, 128.7, 129.4, 129.8, 135.0, 146.5, 151.7, 161.2, 164.8 ppm; HRMS
(EI) m/z Cal. for [M]": C1gH16N,O5: 308.1161; Found: 308.1159.

6-(4-Bromo-phenyl)-5-methyl-3-phenyl-1H-pyrimidine-2,4-dione (4e)
o]
Zn (392 mg, 6.0 mmol) NCO /@
BrCH;CHCO,Me zE'” ©/ (489 L, 4.5 mmol) HNJ\N
CN (058 mL, 4.5 mmol). mnZ™o W 2. Y <o
Br/©/ Dioxane, 80 °C Mo/ Cu(OAc); (55 mg, 0.3 mmol) M
Br
Br

THF, rt~80°C, 1 h

(546 mg, 3.0 mmol) de (79%)
(843 mg, 2.36 mmol)

Yield: 79% (843 mg, 2.36 mmol); White solid; mp: 216 - 220 °C; *H NMR (300 MHz, DMSO-ds) & 1.74 (s, 3H),
7.26 (d, J = 7.5 Hz, 2H), 7.41 ~ 7.50(m, 5H), 7.72 ~ 7.75 (m, 2H), 11.29 (s, 1H) ppm; *C NMR (75.5 MHz,
DMSO-ds) 5 11.8, 105.4, 123.4, 128.0, 128.8, 128.9, 130.9, 131.5, 131.7, 135.8, 146.8, 150.6, 164.0 ppm; HRMS
(E1) m/z Cal. for [M]": C1;H15"°BrN,O,: 356.0160; Found: 356.0157; Cal. for [M+2]*: Ci;H.5*'BrN,O,: 358.0140;
Found: 358.0124.

5-Methyl-6-pentafluorophenyl-3-phenyl-1H-pyrimidine-2,4-dione (4f)

E Zn (392 mg, 6.0 mmol) Br NCO i /©
F cN  BrCHsCHCO:Me Zn ©/ (489 pL, 4.5 mmol) fHN N
. N , 4.0 MMO
(0.58 mL, 4.5 mmol) F HN P . . F S fe)
F F THF, 80 °C F X0~ | Cu(OAc), (55 mg, 0.3 mmol)
F . F THF, 1t ~80°C,1h F ! F
(378 pL, 3.0 mmol) E 4f (94%)

(1.035 g, 2.81 mmol)
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Yield: 94% (1.035 g, 2.81 mmol); White solid; mp: 180 - 184 °C; *H NMR (300 MHz, CDCl5) § 1.85 (s, 3H), 7.17
~7.20 (m, 2H), 7.46 ~ 7.49 (m, 3H), 10.9 (s, 1H) ppm; **C NMR (75.5 MHz, CDCls) § 12.1, 113.5, 128.0, 129.1,
129.4, 133.3, 134.1, 152.9, 163.2 ppm; ®FE NMR (282 MHz, CDCI;, CF;COOD as an internal reference) 6 -137.8
(d, J =16.9 Hz, 2F), -149.3 (tt, J =14.1 Hz, J = 2.8 Hz, 1F), -159.7 (m, 2F) ppm; HRMS (El) m/z Cal. for [M]™:
C17HgF5N,0,:368.0584; Found: 368.0584.

5-Methyl-6-furanyl-3-phenyl-1H-pyrimidine-2,4-dione (4Q)

o)
Zn (392 mg, 6.0 mmol) Br NCO I /@
BrCH3;CHCO,Me ] © HN™ °N
@\ (0.58 mL, 4.5 mmol) HN (489 L, 4.5 mmol)

CN >

“ XX T0
S THE, 80 °C ® 0" | cu©Ac), E5mg 03mmo)  \_J

o THF, rt~80°C, 3 h
(260 uL, 3.0 mmol) ' ' 4g (63 %)

(506 mg, 1.89 mmol)

=0

Yield: 63 % (506 mg, 1.89 mmol); White solid; mp: 204 - 206 °C; "H NMR (300 MHz, CDCls) § 2.23 (s, 3H), 6.61
(t, J = 1.8 Hz, 1H), 6.98 (d, J = 3.3 Hz, 1H), 7.26~7.29 (m, 2H), 7.42~7.56 (m, 4H), 9.12 (s, 1H) ppm; *C NMR
(75.5 MHz, CDCl3) ¢ 11.8, 105.3, 112.9, 115.7, 128.5, 128.8, 129.3, 135.1, 135.8, 144.7, 144.9, 151.5, 164.6
ppm; HRMS (EI) m/z Cal. for [M]": Ci5H;,N,05: 268.0848; Found: 268.0851.

6-Benzyl-5-methyl-3-phenyl-1H-pyrimidine-2,4-dione (4h)

Zn (392 mg, 6.0 mmol) 5 NCO Q /@
BrCHyCHCO,Me o ©/ NN
(0.58 mL, 4.5 mmol) uN 2o (489 L, 4.5 mmol)
CN > | - X0
Dioxane, 80 °C "o | Cu(OAc); (55 mg, 0.3 mmol)
THF, rt~80°C, 1 h
(346 pL, 3.0 mmol) 4h (52%)

(459 mg, 1.57 mmol)

Yield: 52% (459 mg, 1.57 mmol); White solid; mp: 196 - 200 °C; *H NMR (300 MHz, DMSO-dg) & 1.84 (s, 3H),
3.83 (s, 2H), 7.21 ~ 7.28 (m, 3H), 7.32 ~ 7.47 (m, 7H), 11.25 (s, 1H) ppm; *C NMR (75.5 MHz, DMSO-ds) 5 10.5,
35.5, 105.1, 126.8, 127.9, 128.4, 128.7, 128.8, 128.9, 135.9, 136.5, 148.4, 150.8, 164.0 ppm; HRMS (EI) m/z Cal.
for [M]": C1gH16N,0,: 292.1212; Found: 292.1209.

5-Methyl-6-phenethyl-3-phenyl-1H-pyrimidine-2,4-dione (4i)

Zn (392 mg, 6.0 mmol) Br NCO JOL /@
BrCHsCHCO,Me ' ©/ HNT N

CN (0.58 mL, 4.5 mmol) HN'Zn'O (489 L, 4.5 mmol)

> X
| o
©/V THF, 80 °C MO/ Cu(OAC); (55 mg, 0.3 mmol) M

- 0,
THF, rt~80°C, 2 h 4i (51%)
(393 pL, 3.0 mmol) (472 mg, 1.54 mmol)

Yield: 51% (472 mg, 1.54 mmol); White solid; mp: 188 - 190 °C; *H NMR (300 MHz, DMSO-dg) & 1.73 (s, 3H),
2.70 (t, J = 7.8 Hz, 2H), 2.87 (t, J = 7.8 Hz, 2H), 7.18 ~ 7.25 (m, 2H), 7.31 ~ 7.47 (m, 8H), 11.17 (s, 1H) ppm; **C
NMR (75.5 MHz, DMSO-dg) 6 10.0, 32.2, 33.2, 104.5, 126.3, 127.9, 128.4, 128.5, 128.8, 128.9, 135.9, 140.4,
149.3, 150.9, 163.9 ppm; HRMS (EI) m/z Cal. for [M]": C19H1sN,0,: 306.1368; Found: 306.1366.
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5-Methyl-6-phenyl-3-p-tolyl-1H-pyrimidine-2,4-dione (4j) (CAS N0:95796-77-3)

Zn (392 mg, 6.0 mmol) 5 NCO i /@/
BrCH5CHCO,Me l /©/ HN N
CN  (0.58 mL, 4.5 mmol) an 2o (567 uL, 4.5 mmol) P
|
©/ THF, 80 °C Wo/ Cu(OAc), (55 mg, 0.3 mmol)

THF, rt~80°C, 1 h

(306 pL, 3.0 mmol) 4j (84%)
(736 mg, 2.52 mmol)

Yield: 84% (736 mg, 2.52 mmol); White solid; mp: 196 - 200 °C; *H NMR (300 MHz, CDCl5) & 1.96 (s, 3H), 2.41
(s, 3H), 7.11 (d, J = 8.1 Hz, 2H), 7.28 (d, J = 8.1 Hz, 2H), 7.41 ~ 7.47 (m, 5H), 8.96 (s, 1H) ppm; *C NMR (75.5
MHz, CDCly) & 12.2, 21.4, 107.5, 128.0, 128.2, 129.0, 130.0, 130.4, 132.2, 132.6, 138.6, 146.5, 151.8, 164.8 ppm;
HRMS (FAB) m/z Cal. for [M+H]": C1gH1;N,0,: 293.1290; Found: 293.1285.

3-(4-Methoxy-phenyl)-5-methyl-6-phenyl-1H-pyrimidine-2,4-dione (4Kk)

O\
Zn (392 mg, 6.0 mmol) B NCO i /©/
BrCH3CHCO,Me d - NN
o

(583 L, 4.5 mmol)

CN  (0.58 mL, 4.5 mmol) HN Z”P Ao
©/ THF, 80 °C X0 | Cu(OAc), (55 mg, 0.3 mmol)

THF, 1 ~80°C,2h
(306 pL, 3.0 mmol) 4j (66%)

(609 mg, 1.98 mmol)

O\
Zn (392 mg, 6.0 mmol) B NCO j)\ /©/
BrCH3CHCO,Me o - NN
AN 0

(583 L, 4.5 mmol)

Zn
CN (0.58 mL, 4.5 mmol)
_ HN IO _ S~ o
THF, 80 °C Wo/ Cu(OAc), (55 mg, 0.3 mmol)

THF, rt~80°C,2h
(306 pL, 3.0 mmol) 4k (66%)

(609 mg, 1.98 mmol)

Yield: 66% (609 mg, 1.98 mmol); White solid; mp: 218 - 220 °C; *H NMR (300 MHz, CDCls) § 1.97 (s, 3H), 3.85
(s, 3H), 6.99 (d, J = 9.0 Hz, 2H), 7.16 (d, J = 8.7 Hz, 2H), 7.44 ~ 7.48 (m, 5H), 8.73 (s, 1H) ppm; *C NMR (75.5
MHz, CDCls) 6 12.3, 55.6, 107.6, 114.7, 127.4, 128.2, 129.0, 129.4, 130.5, 132.7, 146.5, 151.9, 159.6, 164.9 ppm;
HRMS (FAB) m/z Cal. for [M+H]": C1sH;7N,05: 309.1239; Found: 309.1234.

3-(4-Fluoro-phenyl)-5-methyl-6-phenyl-1H-pyrimidine-2,4-dione (41)

F
Zn (392 mg, 6.0 mmol) 5 NCO i /@/
BrCH3CHCO,Me or Y
CN (0.58 mL, 4.5 mmol) HN "o F 512 pL, (4.5 mmol) « o
. : '
©/ THF, 80 °C X0 | Cu(OAc), (55 mg, 0.3 mmol)
THF, rt~80°C, 2h

(306 pL, 3.0 mmol) 41 (79%)
(699 mg, 2.36 mmol)

Yield: 79% (699 mg, 2.36 mmol); White solid; mp: 224 - 226 °C; *H NMR (300 MHz, CDCls) & 1.97 (s, 3H), 7.13
~7.26 (m, 4H), 7.41 ~ 7.52 (m, 5 H), 8.96 (s, 1H) ppm; *C NMR (75.5 MHz, CDCl;) § 12.2, 107.6, 116.2 (d, J =
23.4 Hz), 128.3, 129.0, 130.2, 130.3, 130.6 (d, J = 3.8 Hz), 132.4, 1468.8, 151.8, 162.4 (d, J = 247.6 Hz), 164.6
ppm; HRMS (FAB) m/z Cal. for [M+H]": Cy;H14FN,O,: 297.1039; Found: 297.1034.
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3-Butyl-5-methyl-6-phenyl-1H-pyrimidine-2,4-dione (4m)

Zn (392 mg, 6.0 mmol)

(0] /H
BrCHyCHCO,Me Br Neo HNJ\N
CN  (0.58 mL, 4.5 mmol) VAL (507 pL, 4.5 mmol) Ao
> |
©/ THF, 80 °C Wo/ Cu(OAc), (55 mg, 0.3 mmol)

THF, t~80°C, 3h
(306 pL, 3.0 mmol) 4m (46%)
(356 mg, 1.38 mmol)

Yield: 46% (356 mg, 1.38 mmol); Pale yellow solid; mp: 114 -118 °C; *"H NMR (300 MHz, CDCl;) § 0.93 (t, J =
7.2 Hz, 3H), 1.31 ~ 1.39 (m, 2H), 1.53 ~ 1.64 (m, 2H), 1.93 (s, 3H), 3.89 (t, J = 7.5 Hz, 2H), 7.42 ~ 7.50 (m, 5H),
9.46 (s, 1H) ppm; *C NMR (75.5 MHz, CDCl3) § 12.2, 13.9, 20.3, 29.8, 40.9, 107.1, 128.4, 128.8, 130.3, 132.7,
146.2, 152.2, 164.6 ppm; HRMS (EI) m/z Cal. for [M]": C15H:sN,0,: 259.1368; Found: 258.1366.

5-Methyl-6-m-tolyl-3-p-tolyl-1H-pyrimidine-2,4-dione (4n)
Zn (392 mg, 6.0 mmol) NCO o Q/
BrCH,CHCO,Me Br /© HNJLN
CN  (0.58 mL, 4.5 mmol) EINRALSY (567 L, 4.5 mmol) <
> | > o
\©/ THF, 80 °C Wo/ Cu(OAc), (55 mg, 0.3 mmol) W

THF, t~80°C,1h
(356 pL, 3.0 mmol) 4n (67%)

(616 mg, 2.01 mmol)
Yield: 67% (616 mg, 2.01 mmol); White solid; mp: 202 - 204 °C; *H NMR (300 MHz, CDCl5) § 1.97 (s, 3H), 2.33
(s, 3H), 2.41 (s, 3H), 7.12 (d, J = 8.4 Hz, 2H), 7.21 ~ 7.36 (m, 6H), 8.62 (s, 1H) ppm; *C NMR (75.5 MHz, CDCl)
6 12.3, 21.4,107.4, 125.4, 128.1, 128.6, 128.9, 130.1, 131.3, 132.3, 132.7, 138.7, 139.1, 146.6, 151.6, 164.9 ppm;
HRMS (FAB) m/z Cal. for [M+H]": C1oH19N,0,: 307.1447; Found: 307.1441.

5-Methyl-3,6-di-p-tolyl-1H-pyrimidine-2,4-dione (40)

(0]
Zn (392 mg, 6.0 mmol) Br NCO J\ /@/
BrCH3CHCO,Me Zln HNT N
CN  (0.58 mL, 4.5 mmol) HN Io (567 uL, 4.5 mmol) «
> 0
i X
/©/ Dioxane, 80 °C mo/ Cu(OAc), (55 mg, 0.3 mmol) M
(352 mg, 3.0 mmol) THF, rt~80°C,1h
40 (82%)

(754 mg, 2.46 mmol)
Yield: 82% (754 mg, 2.46 mmol); White solid; mp: 210 - 212 °C; *H NMR (300 MHz, CDCl5) & 1.98 (s, 3H), 2.42
(s, 3H), 2.42 (s, 3H), 7.14 (d, J = 8.4 Hz, 2H), 7.28 ~ 7.36 (m, 6H), 8.32 (s, 1H) ppm; *C NMR (75.5 MHz, CDCl,)
5 12.3, 21.4, 21.6, 107.3, 128.1(128.09), 128.1(128.13), 129.7, 129.8, 130.0, 132.3, 138.6, 140.7, 146.6, 151.8,
164.8 ppm; HRMS (FAB) m/z Cal. for [M+H]": C19H19N,0,: 307.1447; Found: 307.1441.

3,6-Diphenyl-5-propyl-1H-pyrimidine-2,4-dione (4p)

Zn (392 mg, 6.0 mmol) B NCO 0 /@
BrCH3(CH,),CHCO,Et ol ©/ HNJ\N

CN (0.77 mL, 4.5 mmol) HN'Zn‘o (489 pL, 4.5 mmol)
> | > AN (@]
@ THF, 80 °C NS0 N | Cu(0Ac), (55 mg, 0.3 mmol)
THF, rt~80°C, 2 h 4p (90%)
(306 L, 3.0 mmol) (830 mg, 2.71mmol)
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Yield: 90% (830 mg, 2.71 mmol); White solid; mp: 192 - 194 °C; *H NMR (300 MHz, CDCls) 5 0.82 (t, J = 7.5 Hz,
3H), 1.45 ~ 1.57 (m, 2H), 2.30 (t, J = 7.8 Hz, 2H), 7.25 (d, J = 6.6 Hz, 2H), 7.42 ~ 7.51 (m, 8H), 8.63 (s, 1H) ppm;
C NMR (75.5 MHz, CDCl,) & 14.2, 22.7, 28.3, 112.3, 128.0, 128.4, 128.6, 128.9, 129.2, 130.3, 132.6, 134.8,
147.3, 151.7, 164.2 ppm; HRMS (EI) m/z Cal. for [M]": C1sH1sN,0,: 306.1368; Found: 306.1365.

3,5,6-Triphenyl-1H-pyrimidine-2,4-dione (4q) (CAS No0:67566-50-1)

Zn (392 mg, 6.0 mmol)

(0]
o Neo J
BrPhCHCO,Et
: - ©f o

(489 pL, 4.5 mmol)

CN  (0.79 mL, 4.5 mmol) HN O
| > XN o
©/ THF, 80 °C O X 0" | Cu(OAc); (55 mg, 0.3 mmol) O
(306 pL, 3.0 mmol) THF, rt~80°C, 2h O
4q (89%)

(905 mg, 2.66 mmol)

Yield: 89% (905 mg, 2.66 mmol); White solid; mp: 294 - 296 °C; *H NMR (300 MHz, DMSO-ds) & 7.04 ~ 7.27 (m,
5H), 7.28 ~ 7.52 (m, 10H), 11.55 (s, 1H) ppm; *C NMR (75.5 MHz, DMSO-ds) & 111.5, 126.8, 127.5, 128.1,
128.9(128.87), 128.9(128.93), 129.2, 129.6, 131.5, 132.6, 133.4, 135.8, 149.4, 150.7, 162.9 ppm.

2-2. A Typical Procedure for the synthesis of pyrimidin-2,4-diones 4r-4u.
2,4-Dioxo-3,6-diphenyl-1,2,3,4-tetrahydro-pyrimidine-5-carboxylic acid ethyl ester (4r)

NCO HN O
Zn (392 mg, 6.0 mmol) ©/ Q L HN)KN
BrCH,CO,Et 360 UL 3.3 I o Triphosgene (890 mg, 3 mmol)
©/CN (0.50 mL, 4.5 mmol) { A } (360 L, 3. mmol P NH EtgN (0.84 mL, 6 mmol) A (e}
THF, 80 °C THF, 40°C, 1 h @ THF, RT, 3h oo
4r (73%)

306 uL, 3.0 |

(306 pL, 3.0 mmol) | ] (735 mg, 2.19 mmol)

To a stirred suspension of commercial zinc dust (Aldrich, 10 pm, 392 mg, 6.0 mmol) in THF (1.0 mL) was
added a solution of methanesulfonic acid in THF (1 M, 0.3 mL) at 80 °C bath temperature. After stirring 10 min, to
the reaction mixture was added benzonitrile (306 pL, 3.0 mmol) all at once. While maintaining THF reflux, ethyl
a-bromoacetate (0.50 mL, 4.5 mmol) was added over 1 h using syringe pump, and the reaction mixture was further
stirred for 1 h, and cooled to room temperature. To the reaction mixture was added phenyl isocyanate (360 uL, 3.3
mmol) all at once, and stirred at 40 °C for 1 h. After cool the reaction mixture to 0 °C using ice bath, a solution of
triphosgene (890 mg, 3 mmol) in THF (4 mL) was added, and then triethylamine (0.84 mL, 6 mmol) over 30 min
using syringe pump. The reaction mixture was stirred at room temperature for 3 h, quenched with saturated aqueous
NH,CI solution, and neutralized with saturated aqueous Na,COj;solution. The organic compounds were extracted
with ethyl acetate (50 mL x 3). The combined organic layer was dried with anhydrous MgSQO,, filtered, and
concentrated under reduced pressure. The crude solid was solidified with n-hexane/ethyl acetate (4/1) to afford
pyrimidine-2,4-dione 4r and the product was further isolated from the residual of the filtrates through by column
chromatography (n-hexane/ ethyl acetate = 1/1) to give 4r in a combined yield of 73% (735 mg, 2.19 mmol). White
solid; mp: 212 - 214 °C; *H NMR (300 MHz, CDCl5) § 1.05 (t, J = 7.2 Hz, 3H), 4.12 (g, J = 6.9 Hz, 2H), 7.21 ~
7.26 (m, 2H), 7.32 ~ 7.51 (m, 8H), 9.64 (s, 1H) ppm; *C NMR (75.5 MHz, CDCl,) & 13.7, 61.8, 107.9, 127.4,
128.3, 129.0(128.95), 129.0(129.02), 129.3, 131.1, 131.6, 133.8, 151.3, 151.4, 160.4, 164.0 ppm; HRMS (EI) m/z
Cal. for [M]": C1H16N,04: 336.1110; Found: 336.1113.
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3-Butyl-2,4-dioxo-6-phenyl-1,2,3,4-tetrahydro-pyrimidine-5-carboxylic acid ethyl ester (4s)

Zn, o)
HN O
Zn (392 mg, 6.0 mmol) ~"nco P HN)LN/\/\
BrCH,CO,Et 372 4L 3.3 | N o Triphosgene (890 mg, 3 mmol)
©/CN (0.50 mL, 4.5 mmol) A (372 pL, 3.3 mmol) N EtsN (0.84 mL, 6 mmol) "o
THF, 80 °C THF, 40°C, 1 h i THF, RT,3h o o ™
4s (69 %)
306 L, 3.0 mmol
(306 uL, 3.0 mmol) (655 mg, 2.07 mmol)

Yield: 69% (655 mg, 2.07 mmol);White solid; mp: 156 - 158 °C; "H NMR (300 MHz, CDCls) 5 0.91 (t, J = 7.5 Hz,
3H), 1.04 (t, J = 7.5 Hz, 3H), 1.33 (m, 2H), 1.59 (m, 2H), 3.87 (t, J = 7.5 Hz, 2H), 4.12 (q, J = 7.5 Hz, 2H), 7.45 ~
7.54 (m, 5H), 10.0 (s , 1H) ppm; *C NMR (75.5 MHz, CDCI3) § 13.7, 20.2, 29.4, 40.8, 61.6, 107.5, 127.5, 128.8,

131.3, 131.4, 151.0, 151.9, 160.4, 164,2 ppm; HRMS (EI) m/z Cal. for [M]" : C17HN,0O, : 316.1423. Found:
316.1422.

3,6-Dibenzyl-2,4-dioxo-1,2,3,4-tetrahydro-pyrimidine-5-carboxylic acid ethyl ester (4t)

= Zn 9 o)
HN
Zn (392 mg, 6.0 mmol) NCO \O . HNLN
BrCH,CO,Et X 9) Triphosgene (890 mg, 3 mmol) @
©ACN (0.50 mL, 4.5 mmol) [ A ] (408 pL, 3.3 mmol) EtsN (0.84 mL, 6 mmol) o
07 "NH .
THF, 80 °C THF, 40°C, 1 h THF, RT, 3 h 0“0 ™
(346 L, 3.0 mmol) 4t (55 %)
L _J (601 mg, 1.65 mmol)

Yield: 55% (601 mg, 1.65 mmol); White solid; mp : 186 - 188 °C ; *H NMR (75.5 MHz, CDCl3) § 1.34 (t, J = 7.2 Hz,
3H), 3.94 (s, 2H), 4.35 (q, J = 7.2 Hz, 2H), 5.06 (s, 2H), 7.26 ~ 7.29 (m, 8H), 7.42 ~ 7.45 (m, 2H), 9.92 (s, 1H)
ppm; *C NMR (300 MHz, CDCl,) & 14.3, 37.1, 44.3, 62.0, 107.5, 128.0, 128.6, 129.1, 129.2, 134.2, 136.1, 152.2,
153.8, 160.2, 164.4 ppm; ; HRMS (EI) m/z Cal. for [M]" : C2:H»0N,O, : 364.1423. Found: 364.1427.

3-Benzyl-2,4-dioxo-6-phenyl-1,2,3,4-tetrahydro-pyrimidine-5-carboxylic acid ethyl ester (4u)

Br
Zn_ [e)
Zn (392 mg, 6.0 mmol) NCO T /\ HNLN
BrCH,CO,Et N o Triphosgene (890 mg, 3 mmol)
©/\CN (0.50 mL, 4.5 mmol) [ A ] (360 pL, 3.3 mmol) EtgN (0.84 mL, 6 mmol) X (o)
O” "NH ’ -
THF, 80 °C THF, 40°C, 1 h S

THF, RT, 3 h o” O

4u (60 %)
(630 mg, 1.80 mmol)

(346 pL, 3.0 mmol)

O

Yield: 60 % (630 mg, 1.80 mmol); White solid; mp: 216 -2 18 °C ; *H NMR (300 MHz, CDCls) & 1.34 (t, J = 7.1
Hz, 3H), 3.88 (s, 2H), 4.36 (g, J = 7.2 Hz, 2H), 7.18~7.31 (m, 7H), 7.43 ~ 7.54 (m, 3H), 9.74 (s, 1H) ppm; “*C
NMR (75.5 MHz, CDCly) & 14.2, 37.0, 62.0, 107.7, 127.9, 128.4, 129.0, 129.1, 129.4, 129.5, 134.0, 151.8, 154.5,
160.3, 164.4 ppm; HRMS (EI) m/z Cal. for [M]" : CH1gN,0,. 350.1267. Found: 350.1267.

2-3. 2,4-Dioxo-3,6-diphenyl-1,2,3,4-tetrahydro-pyrimidine-5-carboxylic acid phenylamide (4v)
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Br (0]
2 X
HN O
Zn (392 mg, 6.0 mmol) ©/NCO L NCO HN™ N
BrCH,CO,Et X o N N0
CN (0.50 mL, 4.5 mmol) [ A } (360 L, 3.3 mmol) 07 NH (489 pL, 4.5 mmol)
> > 07 "NH
[j THF, 80 °C THF, 40°C, 1h l Cu(0Ac); (55 mg, 0.3 mmol)

- 0,
(306 L, 3.0 mmol) THF, 1t~80°C,1h

4v (67%)
(775 mg, 2.02 mmol)

To a stirred suspension of commercial zinc dust (Aldrich, 10 pm, 392 mg, 6.0 mmol) in THF (1.0 mL) was
added a solution of methanesulfonic acid in THF (1 M, 0.3 mL) at 80 °C bath temperature. After stirring 10 min at
THF reflux, to the reaction mixture was added benzonitrile (306 pL, 3.0 mmol) all at once. While maintaining THF
reflux, ethyl a-bromoacetate (0.50 mL, 4.5 mmol) was added over 1 h using syringe pump, and the reaction
mixture was further stirred for 1 h. The reaction mixture was cooled to room temperature, and added phenyl
isocyanate (360 uL, 3.3 mmol). After stirring at 40 °C for 1 h, the reaction mixture was cooled to room temperature.
To the reaction mixture, Cu(OAc); (55 mg, 0.3 mmol) and a solution of phenyl isocyanate (489 uL, 4.5 mmol) in
THF (1.0 mL) were added successively. After stirring at 80 °C for 1 h, the reaction mixture was cooled to room
temperature, quenched with saturated aqueous NH,4CI solution, and neutralized with saturated aqueous Na,COs
solution. The organic compounds were extracted with ethyl acetate (50 mL x 3). The combined organic layer was
dried with anhydrous MgSQ,, filtered, and concentrated under reduced pressure. The crude material was crystalized
with n-hexane/ethyl acetate (4/1) to afford pyrimidine-2,4-dione 4v and the product was further isolated from the
residual of the filtrates through by column chromatography (n-hexane/ethyl acetate = 1/1) to afford 4v in a
combined yield of 67% (775 mg, 2.02 mmol). White solid; mp: 236 - 240 °C; *H NMR (300 MHz, DMSO-d) &
7.01 (t,J = 7.5 Hz, 1H), 7.21 ~ 7.33 (m, 4H), 7.42 ~ 7.61 (m, 10H), 10.31 (s, 1H), 11.79 (s, 1H) ppm; *C NMR
(75.5 MHz, DMSO-ds) 6 119.6, 124.0, 128.2, 128.4, 128.8, 128.9, 129.0, 129.1, 129.2, 129.5, 131.1, 132.1, 132.1,
135.5, 139.3, 150.9, 161.9, 162.0 ppm; HRMS (EI) m/z Cal. for [M]": Cy3H1;N303: 383.1270; Found: 383.1267.

2-4. 3,6-Diphenyl-5-(1-phenyl-vinyl)-1H-pyrimidine-2,4-dione (4w)

489 L, 4.5 |
©/CN (0.50 mL, 4.5 mmol) (363 pL, 3.3 mmol) x o~ “son mmol \ o)
THF, 80 °C THF, 80 °C, 1.5 h O Cu(OAc), (55 mg, 0.3 mmol) O

O THF, t~80°C, 1 h O
(306 pL, 3.0 mmol)

4w (75%)
(821 mg, 2.24 mmol)

= Br 0
Zn (392 mg, 6.0 mmol) Z‘n NCO )k
BrCH,CO,Me HNS O ©/ HN™ N

To a stirred suspension of commercial zinc dust (Aldrich, 10 um, 392 mg, 6.0 mmol) in THF (1.0 mL) was
added a solution of methanesulfonic acid in THF (1 M, 0.3 mL) at 80 °C bath temperature. After stirring 10 min at
THEF reflux, to the reaction mixture was added benzonitrile (306 pL, 3.0 mmol) all at once. While maintaining THF
reflux, ethyl a-bromoacetate (0.50 mL, 4.5 mmol) was added over 1 h using syringe pump, and the reaction
mixture was further stirred for 1 h. To this reaction mixture, phenylacetylene (363 uL, 3.3 mmol) was added. After
1.5 h stirring at THF reflux, the reaction mixture was cooled to room temperature, and Cu(OAc), (55 mg, 0.3
mmol) and a solution of phenyl isocyanate (489 uL, 4.5 mmol) in THF (1.0 mL) were successively added. After
stirring at THF reflux for 30 min, the reaction mixture was cooled to room temperature, quenched with saturated
aqueous NH,CI solution, and neutralized with saturated aqueous Na,COssolution. The organic compounds were
extracted with ethyl acetate (50 mL x 3). The combined organic layer was dried with anhydrous MgSQ,, filtered,
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and concentrated under reduced pressure. The crude solid was washed with n-hexane/ethyl acetate (4/1) to afford
pyrimidine-2,4-dione 4w and the product was further isolated from the residual of the filtrates through by column
chromatography (n-hexane/ethyl acetate = 1/1) to afford 4w in a combined yield of 75% (821 mg, 2.24 mmol).
White solid; mp: 226 - 228 °C; *H NMR (300 MHz, CDCl5) § 5.11 (s, 1H), 5.68 (s, 1H), 7.23 ~ 7.48 (m, 15H), 9.02
(s, 1H) ppm; *C NMR (75.5 MHz, CDCl5) § 113.2, 120.3, 126.1, 127.8, 127.9, 128.5, 128.6, 128.8, 128.9, 129.3,
130.7, 132.5, 134.5, 140.2, 140.6, 148.7, 151.6, 162.9 ppm; HRMS (EI) m/z Cal. for [M]": Cy4H1sN,O,: 366.1368;
Found: 366.1365.

2-5. Synthesis of 5-Bromo-3,6-diphenyl-1H-pyrimidine-2,4-dione (4x)

(0]

Zn (392 mg, 6.0 mmol) N—Br Br NCO i /@
BrCH,CO,Et . ©/ 489 UL 4.5 | HN™ N
©/CN (0.50 mL, 4.5 mmol) O (552 mg, 3.1 mmol) HN™ O (489 L, 4.5 mmol) ~ =0
- - \
THF, 80 °C 0°C,1h X077\ Cu(OAC), (55 mg, 0.3 mmol) Br
Br THF, 1t~80°C, 1h
(306 pL, 3.0 mmol) 4x (60%)

(621 mg, 1.81 mmol)
To a stirred suspension of commercial zinc dust (Aldrich, 10 um, 392 mg, 6.0 mmol) in THF (1.0 mL) was

added a solution of methanesulfonic acid in THF (1 M, 0.3 mL) at 80 °C bath temperature. After stirring for 10 min
at THF reflux, benzonitrile (306 uL, 3.0 mmol) was added all at once. While maintaining THF reflux, ethyl a-
bromoacetate (0.50 mL, 4.5 mmol) was added over 1 h using syringe pump, and the reaction mixture was further
stirred for 1 h. The reaction mixture was cooled to 0 °C, and then N-bomosuccinimide (552 mg, 3.1 mmol) was
added. After 1 h stirring at 0 °C, to the reaction mixture was added successively Cu(OAc), (55 mg, 0.3 mmol) and a
solution of phenyl isocyanate (489 uL, 4.5 mmol) in THF (1.0 mL). The reaction mixture was stirred at THF reflux
for 30 min, and allowed to cool to room temperature, quenched with saturated aqueous NH,CI solution, and
neutralized with saturated agueous Na,COj;solution. The organic compounds were extracted with ethyl acetate (50
mL x 3). The combined organic layer was dried with anhydrous MgSQ,, filtered, and concentrated under reduced
pressure. The crude solid was washed with n-hexane/ethyl acetate (4/1) to afford pyrimidine-2,4-dione 4x and the
product was further isolated from the residual of the filtrates through by column chromatography (n-hexane/ethyl
acetate = 1/1) to afford 4x in a combined yield of 60% (621 mg, 1.81 mmol). White solid; mp: 216 - 220 °C; *H
NMR (300 MHz, DMSO-dg) & 7.32 (d, J = 7.2 Hz, 2H), 7.40 ~ 7.59 (m, 8H), 11.88 (s, 1H) ppm; *C NMR (75.5
MHz, DMSO-dg) 6 95.2, 128.3, 128.4, 128.6, 128.7, 129.0, 130.5, 132.7, 135.8, 150.2, 151.1, 159.9 ppm; HRMS
(E1) m/z Cal. for [M]*: CigHy °BrN,O,: 342.0004; Found: 342.0000.; Cal. for [M+2]*: C1;H;*'BrN,O,: 343.9983;
Found: 343.9983

2-6. Synthesis of 3-Amino-3-phenyl-2-phenylcarbamoyl-acrylic acid ethyl ester (5)
NH, O

Zn (392 mg, 6.0 mmol) I?r NCO
BICH,CO,Et O ©/ X0
CN (0.50 mL, 4.5 mmol) ‘ (360 pL, 3.3 mmol)
HE80C N o™ > 0”7 "NH
0,
: i THF, 40°C, 1 h 5 (92%)
(306 L, 3.0 mmol) (853 mg, 2.75 mmol)

To a stirred suspension of commercial zinc dust (Aldrich, 10 pm, 392 mg, 6.0 mmol) in THF (1.0 mL) was
added a solution of methanesulfonic acid in THF (1 M, 0.3 mL) at 80 °C bath temperature. After stirring for 10
min, benzonitrile (306 pL, 3.0 mmol) was added all at once. While maintaining THF reflux, ethyl o-bromoacetate
(0.50 mL, 4.5 mmol) was added over 1 h using syringe pump, and the reaction mixture was further stirred for 1 h.
The reaction mixture was cooled to room temperature, and phenyl isocyanate (360 uL, 3.3 mmol) was added. The
reaction mixture was stirred at 40 °C for 1 h. The reaction was quenched with saturated aqueous NH,CI solution,
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and the solution was neutralized with saturated aqueous Na,CO; solution. The organic compounds were extracted
with ethyl acetate (50 mL x 3). The combined organic layer was dried with anhydrous MgSO,, filtered, and
concentrated under reduced pressure. The crude solid was purified by recrystallization (n-hexane/ethyl acetate =
ca. 4/1) to afford 5, and the product was further isolated from the residual of filtrates through by column
chromatography (n-hexane/ethyl acetate = 4/1) to afford 5 in a combined yield of 92% (853 mg, 2.75 mmol).
White solid; mp: 126 - 128 °C; 0.57 (t, J = 7.2 Hz, 3H), 3.71 (q, J = 7.2 Hz, 2H), 5.42 (brs, 1H), 7.07 (t, J = 7.4
Hz, 1H), 7.23 ~ 7.46 (m, 7H), 7.59 (d, J = 8.1Hz, 2H), 10.82 (brs, 2H) ppm; *C NMR (300 MHz, CDCls) & 13.1,
59.9, 92.1, 120.7, 123.6, 126.8, 128.5, 128.9, 129.6, 138.8, 140.6, 167.6, 169.8, 170.7 ppm; HRMS (EI) m/z Cal.
for [M]+ . C1gH1gN,05: 310.1317. Found: 310.1315.
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Crystal Structure for 4c (CCDC 938319)

A colorless plate-like specimen of C;gH1sN,O,, approximate dimensions 0.100 mm x 0.290 mm x 0.440 mm,
was used for the X-ray crystallographic analysis. The X-ray intensity data were measured. The total exposure
time was 9.83 hours. The frames were integrated with the Bruker SAINT software package using a narrow-
frame algorithm. The integration of the data using a monoclinic unit cell yielded a total of 25573 reflections to a
maximum 6 angle of 28.27° (0.75 A resolution), of which 3644 were independent (average redundancy 7.018,
completeness = 99.8%, Ry = 1.91%, Rz = 0.92%) and 3365 (92.34%) were greater than 26(F?). The final cell
constants of a = 11.1596(3) A, b = 9.7432(3) A, ¢ = 13.8929(4) A, p = 102.5580(10)°, volume = 1474.44(7) A ®,
are based upon the refinement of the XYZ-centroids of 9941 reflections above 20 o(I) with 5.148° < 26 < 56.53°.
Data were corrected for absorption effects using the multi-scan method (SADABS). The ratio of minimum to
maximum apparent transmission was 0.944. The calculated minimum and maximum transmission coefficients
(based on crystal size) are 0.9627 and 0.9913. The structure was solved and refined using the Bruker SHELXTL
Software Package, using the space group P 1 21/c 1, with Z = 4 for the formula unit, C1gH;N,O,. The final
anisotropic full-matrix least-squares refinement on F? with 201 variables converged at R1 = 3.95%, for the
observed data and wR2 = 10.98% for all data. The goodness-of-fit was 1.061. The largest peak in the final
difference electron density synthesis was 0.354 e/A * and the largest hole was -0.213 e/A * with an RMS
deviation of 0.058 e/A *. On the basis of the final model, the calculated density was 1.317 g/cm® and F(000), 616
e.
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Table S1. Sample and crystal data for 4c.

Chemical formula
Formula weight
Temperature
Wavelength
Crystal size
Crystal habit
Crystal system
Space group

Unit cell dimensions

\Volume

Z

Density (calculated)
Absorption coefficient
F(000)

C1sH16N20,
292.33

150(2) K
0.71073 A

0.100 x 0.290 x 0.440 mm
colorless plate
monoclinic
P12l/cl
a=11.1596(3) A
b=9.7432(3) A
c=13.8929(4) A
1474.44(7) A®

4

1.317 glem®
0.087 mm™

616

a=90°
B = 102.5580(10)°
y=90°
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Table S2. Data collection and structure refinement for 4c.

Theta range for data collection

Index ranges
Reflections collected

Independent reflections

Coverage of independent reflections

Absorption correction

Max. and min. transmission
Structure solution technique
Structure solution program
Refinement method
Refinement program
Function minimized

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

Final R indices

Weighting scheme

Largest diff. peak and hole

R.M.S. deviation from mean

1.87 to 28.27°

-14<=h<=14, -12<=k<=12, -18<=I<=18
25573

3644 [R(int) = 0.0191]

99.8%

multi-scan

0.9913 and 0.9627

direct methods

SHELXS-97 (Sheldrick, 2008)
Full-matrix least-squares on F2
SHELXL-97 (Sheldrick, 2008)
2 w(F,? - )

3644 /0/ 201

1.061

0.001

3365 data; >20(I) R1=0.0395, wR2 = 0.1071
all data R1=0.0422, wR2 = 0.1098

w=1/[6°(F,?)+(0.0577P)*+0.5002P]
where P=(F,>+2F.%)/3

0.354 and -0.213 eA

0.058 eA
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'H Spectrum of 4a in CDCl,

//.
Current Data Parameters
NAME CYS
EXPNO 135
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121206
Time 11.46
INSTRUM spect
PROBHD S mm PABBO BB-
PULEROG 2g30
™ 65536
SOLVENT CDCl3
NS5 32
Ds 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
RQ 5.2953587 sec
RG 114
DW 80.800 usec
DE 6.50 usec
1E 297.9 K
Dl 1.00000000 sec
TDO 1
=====a== CHANNEL fl ==mmsm=m==
NUC1 1
Pl 11.80 usec
PLW1 10.00000000 W
SFO1 300.1318534 MHz
F2 - Processing parameters
sI 65536
SF 300.1300070 MHz
WDW EM
SSB 0
LB 0.30 Hz

GB o
BC 1.00 ’

.971

1

F

-0.000

0.88 —

3.00 -

13 12 1 10

w0 -

[

Ppm
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3C Spectrum of 4a in CDCl,

Current Data Parameters
HAME cYs

EXPNO 136
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121206
Time 11.57
INSTRUM spect
PROBHD 5 == PABBO BB-
PULPROG zgpg30
™ B5536
SOLVENT coc13
NS 534
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 2050
Dw 27.733 usec
DE 6.50 usec
TE 298.5 K
DL 2.00000000 sec
D1l 0.03000000 sec
™0 1
CHANNEL fl sessssss
KwuCl1 13C
PL 9.00 usec
PLW1 40.00000000 W
SFol 75.4752949 MHz
CHANNEL {2 mssmasam
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLWZ 10.00000000 W
PLW12 0.17778000 w
PLW13 0.14355559 W
SFoz 300.1312005 MHz
F2 - Processing paramsters
SE 32768
sF 754677412 oz
woW )
558 o
La 1.00 Hz
B o
Pc 1.40

—164.67

—151.75

—146.70

—107.59

77.58
77.16
76.74

<

12.23

_
220 200

_
180

T
160

|
140

I
120

|
100

80

60

40

20
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'H Spectrum of 4b in CDCl,

—
HACAMOO AN T A o =- o
o WA WOMMOE NGO N T w ~ o
O MTTITIONMOANNNN ™M o =
e el el el ol ol ol ol o ol o o o~ — 1
Current Data Parameters
HAME X2
EXPNO 28
PROCHO 1
F2 - Acquisition Parameters
Date_ 20120912
Time 15.42
IHSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
T 65536
SOLVENT coc13
N5 16
oS 2
SWH 6168.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 161
oW 80.800 usec
DE 6.50 usec
TE 297.8 K
D1 1.00000000 sec
0O 1
IIIIIIII CHANNEL fl ==ss====
wUE1 1
Pl 11.80 usec
PLW1 10.00000000 W
SFol 300.1318534 MHz
F2 - Processing parameters
ST 65536
SF 300.1300057 MHz
WDH EM
ss8 o
LB 0.30 Hz
GB o
PC 1.00 k
J LCC# A
w0 ™o =1~
] hrd ] 2l |
o Ll -] ™| o
! I I T I | I I 1 ! I I I
12 11 10 9 8 7 6 5 4 3 2 1 ppm
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3C Spectrum of 4b in CDCl;

HN™ "N

/

Current Data Parameters

NRME CYs
EXENO 142
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121206

Time 19.22
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

D 65536
SOLVENT cDcl3

NS 691

DS 4

SWH 18028.846 Hz
FIDRES 0.275098 Hz
20 1.8175818 sec
RG 2050

DW 27.733 usec
DE 6.50 usec
TE 297.5 K

Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
===s==== CHANNEL fl ========
NUC1 13C

Pl 9.00 usec
PLW1 40.00000000 W
SFOL 75.4752949 MHz
s=mmm=== CHANNEL £2 —======
CPDPRG2 waltzl6

Nuc2 1H
FCPD2 90.00 usec
PLW2 10.00000000 W
PLW1Z 0.17778000 W
PLW13 0.14399999 W
S§FO2 300.1312005 MHz

F2 - Processing parameters
SI 32768
75.4677412 MHz

—164.73

—151.77

—146.90

—107.38

77.16

77.58
76.74

=
™~
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T
180

T
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'H Spectrum of 4c in CDCl,

=
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Current Data Parameters
HAME cYs
EXPNO 159
PROCHO 1 | 3
F2 - Acquisition Parameters
Date_ 20120630
Time 14.44
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT epci3
uS 16
DS 2
SWH 6188.118 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 144
bW 80.800 usec
DE 6,50 usec
TE 295.0 K
D1 1.00000000 sec
CHANNEL f1
HOC1 1H
P1 11.80 usec
BLW1 10.00000000 W
SFO1 300.1318534 MHz
F2 - Processing parameters
st 65536
SF 300.1300058 MHz
WO M
558 0
LB 0.30 Hz
GB 0
BC 1.00
o b =y -| [©
% =[S[w S |
o oo ™| (™
T T T T T T T I 1 1 I 1 I I I T I
16 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 ppm
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3¢ Spectrum of 4c in CDClj

Current Data Parameters

RAME xZ
EXPNO a2
PROCKO 1

F2 - Acquisition Parameters
Date_ 20121006
Time 14.18
INSTRUM spect.
PROBHD 5 mm PABBO BB~
PULPROG 2gpg30

™ 65536
SOLVENT €nc13

NS 602

DS 4

SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 2050

oW 27.733 usec
DE 6.50 usec
TE 297.3 K
b1 2.00000000 sec
D1l 0.03000000 sec
00 1

mmmmssses CHANNEL £1 swwmmmes
NUCL 13C

Pl $.00 usec
PLWL 40.00000000 W
SFOL 75.4752949 MHz

Smwwows= CHANNEL f2 s==ss====
CPDPRG2 waltzlé
KUC2z iH

PCPDZ 90.00 usec
PLW2 10.00000000 W
PLW12 0.17778000 W
PLW13 0.14399999 W
SFo2 300.1312005 MHz
F2 - Processing parameters
SI 32768

sFP 75.4677418 MH:
WO EM
558 L]

LB 1.00 Hz
GB ]

BC 1.40

—164.72

——151.79

—146.82

—140.73

—_—107.27

77.16

77.58
76.74

=
~

-—21.54

—12.25

T
180

T
160

T T
140 120

T
100

80

60

40

20

0
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'H Spectrum of 4d in CDCl,

(=]
SOOI NONOYNEROYNOMOO S [12] 3] =3
OMMNOOODOYNTMCNAOSD S~ o N =3
. NS TISTTTTTITONONCNN @ (=2 nu
O ol el al ol ol ol ol e ol ™ — 1
Current Data Parameters
NAME CYS
EXPNO 156
PROCKRO 1
F2 - Acquisition Parameters
Date_ 20121210
Time 20.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULBROG z2g30
™ 65536
SOLVENT CDC13
NS 64
Ds 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 181
oW 80.800 usec
DE 6.50 usec
TE 296.9 K
Dl 1.00000000 sec
TDO 1
ssmmsm== CHANNEL f] ===sss==
NUC1 1H
Pl 11.80 usec
PLW1 10.00000000 W
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 65536
SF 300.1300056 MHz
WDW EM
SSB 0
LB 0.30 Hz
e ’ 1.00
BC .
A A Lrl_, R
(- [--] [ ] L= o~
o w ™~ L] L
[ I I I I T T T T T
13 12 1" 10 9 8 7 6 4 3 2 pPpm
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3C Spectrum of 4d in CDCl;

Current Data Parameters

NAME Xz

EXPRD 64

PROCNO 1

F2 - Acquisition Parameters

Date_ 20121112

Time 21.19

INSTRIM spect

PROBED 5 mm PABBO BB-

PULPROG zgpg30

D 65536

SOLVENT €DCl3

NS 1024

DS 4

SWH 18028.846 Hz

FIDRES 0.275098 Hz

AQ 1.8175818 sec

RG 2050

DW 27.733 usec

DE 6.50 usec

TE 297.3 K

D1 2.00000000 sec

D11 0.03000000 sec

o 1
CHANNEL f1

NUCl 13¢

Pl 9.00 usec

PLW1 40.00000000 W

SFOL 75.4752949 MHz
CHANNEL £2

CPDPRGZ waltzl6

Huc2 1B

PCPD2 90.00 usec

PLW2 10.00000000 W

PLW12 0.17778000 W

PLW13 0.14399999 W

SFOZ 300.1312005 MHz

F2 - Processing parameters

S$1 32768

SF 75.4677395 MHz

WDW EM

SSB

1B 1.00 Hz

GB

PC

——1864.76
—161.19

—151.72

——146.47

128.70
128.48

129.81
}129.35

__—135.04

X
~

124.74

—114.40

—107.06

55.54

12.34

T _
220 200

T
180
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'H Spectrum of 4e in DMSO-ds

Br

—11,287

Current Data Parameters

NAME cys
EXPRO 172
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121213
Time 15.44
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
™ 65536
SOLVENT DMSO
NS 45
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
A $.2953587 sec
RG 144

oW 80.800 usec
DE 6.50 usec
TE 297.4 K
Dl 1.00000000 sec
DO 1
mmssmsss CHANNEL £l ssssswss
NUC1 1H

Pl 11.80 usec
PLW1 10.00000000 W
SFOL 300.1318534 MHz
F2 - Processing parameters
s1 65536

F 300.1299993 MHz
WOH B

SSB 0
LB 0.30 Hz

GB 0 »
P 1.00

2.04

_—

5.19

rwrre—
1.99 ~

—2.499
—1.742
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3C Spectrum of 4e in DMSO-dg

Br

Current Data Parameters

NAME cys
EXPNO 179
PROCHO 1

F2 - Acquisition Parameters
Date_ 20121214
Time 19.34
INSTAUM spect
PROBHD 5 mm PABBO BS-
PULPROG 2gpg30

™™ 63536
SOLVENT DMSO

NS 832

DS 4

SWH 180208.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 2050

oW 27.733 usec
DE 6.50 usec
TE 298.3 K
D1 2.00000000 sec
D11 0.03000000 sec
0O 1
mmmsmsss CHANNEL f1 ====ss=s
Kucl 13c

Pl 9.00 usec
PLW1 40.00000000 W
SFO1 75.4752949 MHz
swmm==== CHANNEL £2 sesss=m==
CPDPRG2 waltzl6
NUC2 1H
PCPDZ 30.00 usec
PLW2 10.00000000 W
PLR1Z 0.17778000 W
PLW13 0.14399999 W
SFO2 300.1312005 MHz
F2 - Processing parameters
51 32768

S¥ 75.4677830 MHz
WOW EM

558 ]

LB 1.00 Hz
G8 o

PC 1.40

——163.99

—150.860
—1486.78

y
X

135.80

131.67
131.50
130.85
128.86
128.83

128.02
123.3%

——105.42

~
~
—
—

160

140

_
120

T
100
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———10.912
7.487
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Currant Data Parameters

RAME .

ERENG 253

PROCHO 1

¥Z - Acquisition Parameters

bate 20130507

Time 1%.22

INSTRM spect.

PROBHD 5 mm PABRO BB~

PULPRCG zg30

k13 65536

SOLVENT coC13

NS 32

Ds 2

SWH 6186.118 Hz

FIBRES 0.094423 Hz

ay 5.2953597 sec

BG 128

b 80.800 usec

e §.50 usec

= 295.0 K

L 1.00000006 sec

Thd 1
CHARNEL £3 =

wuCi 1

Pl 13.80 usec

PLWL 10.00000000 W

S5F01 300.1318534 Mz

¥2 ~ Processiag parameters
s8I

65036
13 300.1300052 MHz
WDW M
83B ]
1B 2.39 Hz
GB [
¥ 1.00

1300

'H Spectrum of 4f in CDCl,

™

< 200 -

N e
3.00

1 0 ppm
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3C Spectrum of 4f in CDCl;

Current Data Parameters
NRME Xz
EXENO 264
PROCNO. 1

F2 - Aoquisition Pavameters
Date_ 20130513
Time 17.34
INSTRUM spect
PROBHD 5 mm PABBO BB~
PULPROG 2gpg30

™ 65536
SoLvENT cnci3

NS 370

s 4

S 18028.846 Kz
FIDRES 0.275038 Hz
A 1.8175818 sec
RG 2080

D 27,733 usec
DE .50 usec
TE 295.7 K
o1 2.00000000 sec
pi1 0.03000000 sec
00 1
....... CHANNEL £1 mwmmmmom
wct 3¢

P1 .00 usec
PLs 49.00000000 W
sFo1 75.4752949 Miz
e CHANNEL, £2 ==m=r==m
CPDPRG2 waltzl6
Nucz i
PCPD2 90,00 usec
P2 10.00000000 W
BLNiZ 0.17778000
PLA1Y 014399999 W
sFo2 300.1312005 Mz
E2 - Processing parameters
st 32768

sF 75.4677350 Mz
W B

ssB o

18 1.00 Hz
=3 o

BC 1.40

AN IARAARAARS T

e 163, 23

——152.94

- 113.51

77.58

77.16
76.73

=
™~

12.13

A T

210 200 190 180 170 160 150 140 130 120 110 100 90

80
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50

40

30

20

10
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-76.55

S27

9F Spectrum of 4f in CDCl,

Current Data Parameters
NAME X2

EXPNO 270
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130515
Time 10.18
INSTRUM spect
PROBHD 5 mm PABBO BB~
© PULPROG zgflgn
TD 131072
SOLVENT cpel3
NS 221
DS 4
sl 66964.289 Hz
FIDRES 0.510897 Hz
AQ 0.9787210 sec
RG 456
oW 7.467 usec
DE 6.50 usec
T 294.5 K
Dl 1.00000000 sec
TDO 1
mommes CHANNEL £l ssss=me
19F
12.00 usec

13.50000000 &
282.3761148 MHz

F2 - Processing parameters
sI 65536

SF 282.4044818 MHz
DR EM

558 0

LB ©.30 Hz
GB 0

PC 1.00

1.00

-160

2.01



'H Spectrum of 4g in CDCl,

Current Data Parameters

NAME
EXPNO
PROCNO

Xz
291
1

F2 - Acquisition Parameters

20130601

Time 22.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULEROG 2930

™D 65536
SOLVENT cpeLs

NS 128

os 2

SWH 6188.119 Hz
FIDRES 0.094422 Hz
A 5.2953587 sec
RG 144

oW 50.800 usec
DE §.50 usec
TE 296.5 K
bl 1.00000000 sec
D0 1
=emmmmms CHANNEL 1 s====m==
Nuci 1

P1 11.80 usec
PLWL 10.00000000 ¥
SFOL 300.1318534 Miiz
F2 - Processing parameters
s1 65536

sF 300.1300044 MHz
WDW =8

sSB o

B ©.30 Hz
a8 °

BC 1.00

L1158

|

S

HOMDSCODNOOT O NN ND
OMHDOINDCV-OODHOO
VOV ITILTANNNNDO VOO
[ i ol o ol o N S A ]

e\

-
-

10.90

2.231

0.000

13

12

11

10

ppm
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3C Spectrum of 4g in CDCl;

AN w o AT - o (=3
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o — e ot et ed e — ™~~~ p
Current Data Paramsters
BRE x2
EXPNO »aw
PROCNO
F2 - Acquisition Parameters
Date_ 20130530
Time” 20.47
INSTROM spect.
PROBHD  § mm PABSO BE-
PULPROG 29pg30
D 65536
SOLVENT cpel3
N5 605
s 2
sun 18028845 Bz
FIDRES 0.275098 Hz
A0 1.8175818 sec
RG 1820
oW 27.732 usec
DB 6.50 user
1= 295.4 K
DL 2.00000000 sec
i1 203000000 sec
0
swsmmme= CHANNEL £1 sessw=ss
w1 13¢
Pl 9.00 usec
PLaL 40.00000000
szor 75.4752949 MHz
s CHANNEL £2_ memmcmssen
<cPpERGZ valtz16
NUC2 1H
PCPD2 90.00 usec
PLWZ 10.00000000 W
e 0117778000 w
PLW13 0.14399998 W
SFOZ 300.1312005 MHz
mrm ~ Processing parameters
32768
;mm 754577420 a0
WD
S$58 °
1B 1.00 Hz
B o
e 1.40
b - . _ —. J * " " o N A N "
ein g s u " v i R W ol YR bt Ay
A T 1 T j I I T T T 1 I I T 1 T ! i ! I T T

N‘_c 200 190 180 170 160 150 140 130 120 110 100 S0

80

70

60

50

40

ppm
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'H Spectrum of 4h in DMSO-ds

Current
NAME
EXPNO
FROCHO

Data Parameters
CYS

177

1

—11.254

F2 - Acquisition Parameters

7.467
7.462
7.444
7.431
7.423
7.420
7.415
7.406
7.401
7.396
7.356
7.346
7.317
7.281
7.2717
7.273
7.2686
7.254
7.238
7.233
7.211

e\

3.833

—2.499

—1.843

Date_ 20121214
Time 14.51
INSTRUM spect
BROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT DMSO
NS 64
Ds 2
SWH 6186.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 161
DW 80.800 usec
DE 6.50 usec
TE 297.3 K
D1 1.00000000 sec
TDO 1
c £1
NUC1 1H
P1 11.80 usec
PLW1 10.00000000 W
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 65536
SF 300.1295994 MHz
WOW EM
S55B 0
LB 0.30 Hz
GB o
PC 1.00
i o ©
(=] =l ™~ L]
r T I 1 I I I I T T T N I
13 12 11 10 9 8 7 6 5 4

ppm

S30



3¢ Spectrum of 4h in DMSO-d;

Current Data Parameters

HAME cYs
EXPNO 178
PROCNO 1

F2 - Acquisition Parameters
Date 20121214
Time 15.02
THSTRUM spect
PROBHD S mm PABBO BB~
PULPROG zgpg3t

k) 65536
SOLVENT D50

NS 1031

DS 4

SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 2050

oW 27.733 usec
OE 6.50 usec
TG 297.9 K
D1 2.00000000 gec
D11 0.03000000 sec
00 1
[T MY 3 G ——
Nuc1 13¢

el 5.00 usec
PLH1 40.00000000 ¥
SFOL 75.4752949 Wz
wm—— CHANNEL £2 ==——=—
CPDRRGZ waltzl6
wuc2 1H
PCPD2 90.00 usec
PLW2 10.00000000 ¥
PL#12 6.17778000 ¥
PLV13 0.14399959 ¥
5FO2 300.1312005 MHz
F2 - Processing parameters
s1 32768

SF 75.4677824 Miz
wDs EM

ssB 0

Le 1.00 Hz
6B ]

rc

o oo NUOWYWASNO ~

=) @ M = @ O [~ [~ ™ G @® (=] DO N T OO
- = 2 e e x e k48 . O W N T
Ll =2} Wm0 w e e s e
w o R B K R ] o O D@
— — R R R e e — =M oM

10.52

_
220 200

T _
180 160 140 120 100 80 60 40
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T
=
=0
D
~——11.165

—1.730

Current Data Parameters

NRME CYs
EXPNO 176
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121214
Time 19.23
INSTRUM spect
PROBHD 5 mm PRBBO BB~
PULPROG 2g30

0 65536
SOLVENT DMSC

NS 64

Ds 2

SWH 6188.119 Hz
FIDRES 0D.094423 Hz
AQ 5.2953587 sec
RG 203

DwW 80.800 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
m==m===ee CHANNEL f]l =sssssss
NUC1 1H

Pl 11.80 usec
PLW1 10,00000000 W
SFO1 300.1318534 MHz
F2 - Processing parameters
s1 65536

SF 300.1299990 MHz
WDW EM

S5B o

LB 0.30 Hz

GB ]
" - L%
AN

g

8.02
2.03 ~

'H Spectrum of 4i in DMSO-dg

& ]

13 12 1 10 9 8 7 6 5 2 1 ppm
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3C Spectrum of 4i in DMSO-d;
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Current Data Parameters

NAME CYs
EXPHO 185
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121215

Time 21.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

TD 65536
SOLVENT DMSO

NS 653

DS 4

SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 2050

oW 27.733 usec
DE 6.50 usec
TE 298.2 K
DL 2.00000000 sec
DL 0.03000000 sec
TDO 1
s=mammss CHANNEL fl ========
NUC1 13C

Pl 9.00 usec
BLA1 40.00000000 W

SFO1 75.4752949 Miz i

CPDPRG2 waltzlé

NUC2 1H

PCED2 90.00 usec

PLW2 10.00000000 W I
PLW1Z 0.17778000 W \
PLW13 0.14399999 W _m
SFO2 300.1312005 MHz .
F2 - Processing parameters

51 32768

SF 75.4677813 MHz

WDW M

SSB 0

LB 1.00 Hz

GB 0

BC 1.40

S33
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'H Spectrum of 4j in CDCl,
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Current Data Parameters
NAME cYs
EXPNO 152
PROCHO 1
F2 - Acquisition Parameters
Date_ 20121207
Time 21.00
INSTRUM spect
PROBHD 5 mm PRBBO BE-
PULPROG 2930
T 65536
SOLVENT CDC13
NS 64
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 114
D 80.800 usec
DE 6.50 usec
TE 298.0 K
Dl 1.00000000 sec
D0 1
=smsss=s CHANNEL fl ssssss==
NUC1 1H
Pl 11.80 usec
PLW1 10.00000000 W
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 65536
SF 300.1300079 MHz
WDH EM
5SB 0
LB 0.30 Hz
GB 0
PC 1.00
L
< oD = b3
o Wi~ Lr] ©
r I 1 T T T T T T T T T T T I
13 12 1" 10 9 8 7 6 5 4 3 2 1

ppm
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3C Spectrum of 4j in CDClj

Current Data Parameters

NAWE xz
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Dave_ 20120922
Time 16.22
INSTRUM spect
PROBHD & =m PABBO BB-
PULPROG zgpq30
™ 65536
SOLVENT €DCl3
S 217
DS 4
SWH 18028.046 Hz
FIDRES 0.275098 Hz
aQ 1.8175818 sec
RG 2050
oW 27.733 usec
DE 6.50 usec
TE 257.3 K
Dl 2.00000000 sec
D11 0.03000000 sec
0 1

== CHANNEL f] ====ssce
NuCL 13c
Pl 9.00 usec
PLWL 40.00000000 w
sror 75.4752949 Mz
mmmmmmmn CHANNEL £2 mmwsms
CPDPRG2 waltzls
NuC2 1K
PCPDZ 90.00 usec
PLW2Z 10.00000000 ¥
PLW12Z 0.17778000 W
PLHL3 0.14399998 w
SFo2 300.1312005 MMz

F2 - Precessing parameters
S1 32768

SF 75.4677428 MHz
WDW EM

S5B 0

L8 1.00 Hz
GB 0

1.40

—164.76

——151.76

——146.52

——107.54

77.58
77.16
76.73

=
<

—21.38

—12.22

T
220 200

I
180

T
140 120

T
100

80
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'H Spectrum of 4kin CDCl,
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Current Data Parameters

MNAME CcYs

EXPNO 139

PROCNO 1

F2 - Mcquisition Parameters

Date 20121206

Time 12.46

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

0 65536

SOLVENT CcDCl3

NS 64

DS 2

SWH 6188.119 Hz

FIDRES 0.094423 Hz

AQ 5.2953587 sec

RG 144

DH 80.800 usec

DE 6.50 usec

TE 298.3 K

Dl 1.00000000 sec

TDO 1

m=mm==== CHANNEL fl ===s====

NuCl 1H

Pl 11.80 usec

PLW1 10.00000000 W

SFO1 300.1318534 MHz

FZ - Processing parameters

SI 65536

SF 300.1300054 MHz

WDW EM

S5B o

LB 0.30 Hz

GB o

: | ﬁ A |
w0 ™m0 (=] o
o e “ ©

15 14 13 12 11 10

~N
-

ppm
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3C Spectrum of 4k in CDCl;

Current Data Parameters
NAME

Xz
EXPNO 9
PROCNO 1
F2 - Acquisition Parametera
Date_ 20120922
Time 15.48
INSTRIM spect
FROBHD 5 mm PABBO BB-
POULPROG zgpg30
k] 65536
SOLVENT €0cll
NS 324
bs 4
SWH 18028.6846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 2050
oW 27,7233 uaec
DE 6.50 usec
TE 297.8 K
DL 2.00000000 sec
Di1l 0.03000000 sec
DO 1
===mmwem CHANNEL £1 smessm=e
HUC1 13c
P 9.00 usec
PL¥1 40.00000000 W
sFel 75.4752949 MH2
s CHANNEL £2 o
CPDPRGZ waltzlé
NOC2 1H
PCPD2 50.00 usec
PLW2 10.00000000 W
PLW1Z 0.17778000 W
PLW13 0.14399999 W
SPo2 300.1312005 MHz
F2 - Processing parameters
51 32768
SF 75.4677412 MHz
WOW Y]
558 o
Le 1.00 Hz
Ge o
PC 1.40

——164.89

—159.57

——151.85

——146.48

—114.69

—107.55

77.58
77.16
76.74

<

55.61

12.25

1
200

I
180

I
160

I
140

I
120

I
100

80
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'H Spectrum of 4l in CDCl;4
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Current Data Parameters
NAME XZ
EXPNO 17
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120731
Time 21.38
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CoCl3
NS 16
Ds 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 128
oW 80.800 usec
DE 6.50 usec
TE 294.7 K
DL 1.00000000 sec
llllllll CHANNEL {] ====s===
NUCL 1H
Pl 11.80 usec
PLWL 10.00000000 W
SFOL 300.1318534 MHz
F2 - Processing parameters
SI 65536
SF 300.1300049 MHz
WDH EM
558 o
LB 0.30 Hz
GB 0
EC 1.00 _ IL
w0 o b=
o w |l L]
T T T T T e B T T T T T T
13 12 1 10 9 8 6 5 4 3 2 ppm
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3C Spectrum of 4l in CDCls

o - ™ O W @O~ LN (=11
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WO W0 WO w - 0 0% 0 O N — o ~ e o~

- — e — — ~r e —
Curzent Data Parametars
NAE Xz
EXPNO “@0
PROCNO 1

F2 - Acquisition P

THSTRIM

PROBSD 5 == PARBO BB~
PULPROG

1

SOLVENT

NS

bs

2

FIDRES

A

G

o

=3

TE

o1

pi1

00

MC)

P

PLIL 4909000000 W

SF 754677450 Hiz
™

1.00 Hz

1.40

T T T T T T T T T T T T I R A e o

T T _ T _
190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10 0 ppm
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'H Spectrum of 4m in CDCl,

‘=
9.458

Current Data Parameters

NAME cYs
EXPNO 167
PROCKNO 1

F2 - Acquisition Parameters
Date_ 20121212
Time 15.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

D 65536
SOLVENT cDC13

NS 128

DS 2

SHWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 128

D 80.800 usec
DE 6.50 usec
TE 297.0 K
Dl 1.00000000 sec
TDO 1
======sa CHANNEL fl ========
NUC1 1H

Pl 11.80 usec
PLH1 10.00000000 W
SFOl 300.1318534 MHz
F2 - Processing parameters
51 65536

SF 300.1300031 MHz
WDH EM

SS5B L]

LB 0.30 Hz
GB [

EC 1.00 ‘

3.914
3.889
3.863

<

=

2.04

b -

ppm
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3C Spectrum of 4m in CDCls

- - o momnm o~
0 ] I ~mos - W e -~ o - ow
. R - W~ @ ~ m
- N w0 N o oo ~ - . . . ..
o n = Mo N =} ~ w0 =) o o o
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Current Data Parametess
MAME c¥s
EXPNO 161
EROCNO 1
F2 = Mequisition Parametecs
Date_ 20121211
Time 21.02
INSTRUM apect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
1 65536
SOLVENT cocll
NS 406
DS 4
SWH 18026.846 Hz
FIDRES 0.275098 Hz
A 1.8175818 sec
RG 2050
oR 27.733 usec
DE 6.50 usec
TE 296.8 K
bl 200000000 sec
D1l 903000000 3ec
™0 1
======== CHAMNEL f1
HUCL 13¢
31 9.00 usec
PLWl 40. 00000000 W
B 75.4752949 MHz
CHANNEL £2 swsmsmms
CPDPREZ waltzl6
NuC2 1H
PCPDZ 90.00 usec
PLNZ 10. 00000000 W
PLW12 6.17778000 W
PLW13 0.14399959 ¥
sFO2 300.1312005 MHz
F2 = Processing parameters
51 32768

SF 75.4677401 MHz
wow EM

5SB 0

L8 1.00 Hz
GB. o

BC 1i.40

T T T I !
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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'H Spectrum of 4n in CDCl,

Current Data Parameters

—B8.616

—2.410
T2.333

—1.969

-0.000

NAME Xz

EXPNO 44

PROCNO 1

F2 - Acquisition Parameters

Date_ 20121012

Time 10.44

INSTROM spect

PROBHD S mm PABBO BB-

PULPROG 2930

™ 65536

SOLVENT coell

NS 16

DS 2

SWH 6186.119 Hz

FIDRES 0.094423 Hz

AQ 5.2853587 sec

RG 128

oW 80.800 usec

DE . 6.50 usec

TE 297.3 K

Dl 1.00000000 sec

DO 1

CHANREL f1

NUC1 1H

Pl 11.80 usec

BLW1 10.00000000 W

SFO1 300.1318534 MHz

F2 - Processing parameters

SI 65536

SF 300.1300063 MHz

WDW 5]

S5B o

LB 0.30 Hz

GB o

PC 1.00 %
© - woleo
ﬂu ﬁlﬁo “ Se
=] wiN Ll Dl (o]

T T T T T T T T T T T T T

15 14 13 12 1" 10 8 7 5 4 2

ppm
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3C Spectrum of 4n in CDCl;
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Current Data Parameters

NAME X2
EXPNO 43
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121011
Time 19.55
INSTRUM spect
PROBHD 5 mm PABBO BB~
PULPROG 2gpg30
TD 65536
SOLVENT CBC1l3
NS 781
DS q
SWE 18028.846, Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 2050
oW 27.733 usec
DE 6.50 usec
TE 297.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
wemwmmme CHANNEL fl wsssssms
NUC1 13C
Pl 9.00 usec
PLW1 40.00000000 W
SFOL 75.4752949 MHz
£2
CPDPRG2 waltzlé
NuCc2 1H
PCPD2 90.00 usec
PLWZ 10.00000000 W
PLW1Z 0.17778000 W
PLW13 0.14399999 W
SFOZ 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.4677401 MHz
WDW B
SSB -]
LB 1.00 Hz
GB
BC

1.40

T T T _ T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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'H Spectrum of 40 in CDCl;4

Current Data Parameters

——8.316

L

7.351
7.323
7.318
7.287
7.284
7.261
7.160
7.132

2.424
2.415
—1.976
0.000

<

L
L

NAME Xz
EXPRO 4
PROCNO 1
F2 - Acquisition Parameters
Date 20120709
Time™ 22.08
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™ 65536
SOLVENT copcl3
NS 16
DS 2
SWH 6188.119 Hz
FIDRES 0.094823 Hz
AQ 5.2953587 sec
BRG 144
oW 80.800 usec
DE 6.50 usec
TE 295.0 K
D1 1.00000000 sec
mmmmmaes CHANNEL £1 sewwsess
NUCL 1H
Pl 11.80 usec
PLW1 10.00000000 W
SFOL 300.1318534 MHz
F2 - Processing parameters
SI 65536
13 300.1300056 MHz
WOH EM
sse o
L8 0.30 Hz
GB Q
BC 1.00

T T

.77
219

11 10

3.12
3.1
N -13.00 =

1 0 ppm
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3C Spectrum of 40 in CDCl,
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Current Data Parameters

NAME Xz
EXPNO 14
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120922
Time 17.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

T™D 65536
SOLVENT €DCL3

NS 476

DS 4

SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 2050

oW 27.733 usec
DE 6.50 usec
TE 297.3 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
s=ammes= CHANMEL fl ========
NUC1 13C

Pl 9.00 usec
PLW1 40.00000000 W
SFOL 75.4752949 MHz
=me————c CHANNEL f2? ==s=mma=
CPDPRGZ waltzlé
NUC2 1H
BCPD2 50.00 usec
PLW2Z 10.00000000 W
PLW12 0.17778000 W
PLW13 0.14399999 W
SFo2 300.1312005 MHz

F2 - Processing parameters
SI

32768
SF 75.4677412 MHz
WDW EM
SSB o
LB 1.00 Hz
GB o
BC 1.40

—107.28

77.58

=£—177.16
TNC76.73

21.55
21.39

<~

—12.26

T T T
200 180 160 140
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7.491
7.466
7.448
7.441
7.424
7.400
7.258
7.236

T
=z
=0
=
—B8.629
7.514
7.508

—0.000

Current Data Parameters

HAME. cYs
EXPNO 148
PROCHO 1

Fz - Acquisition Parameters
Date_ 20121207
Time 17.42
INSTRUM spect
PROBHD 5 mm PABBO BB~
PULPROG zg30

T 65536
SOLVENT cocl3

BS 64

Ds 2

SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 144

oW 80.800 usec
DE 6.50 usec
TE 297.9 K
D1 1.00000000 sec
0O 1
mumewese CHANNEL f1 =====c==
NUC1 1H

Pl 11.80 usec
PLW1 10.00000000 W
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 65536

SF 300.1300061 MHz
WDW B

558 L]
LB 0.30 Hz

GB 4]

PC 1.00

'H Spectrum of 4p in CDCl;

8.06
238
2.00
2.04
3.03

13 12 11 10 9 8 7 6 5 4 3 2 1 Ppm
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3C Spectrum of 4p in CDCl;

Current Data Parameters

HAME Xz
EXPNO 72
PROCHO 1

£2 - Acquisition Parameters
Date_ 20121117
Time 15.00
INSTRUM spect
PRCBHD 5 mm PABBO BB-
FULPROG zgpg30

™ 65536
SOLVENT CDC13

NS 704

D5 4

SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 2050

oW 27.733 usec
DE 6.50 usec
TE 297.4 K

£l 2.00000000 sec
D1l 0.03000000 sec
DO 1
mmmm===s CHANNEL fl =s======
NUC1 13¢

12 9.00 usec
PLW1 40.00000000 W
SFO1 75.475294% MHz
======== CHANNEL f2 ==sass=s
CPDPRG2 waltzlé
Noc2 1H
PCPD2 90.00 usec
PLWZ 10.00000000 W
PLW12 0.17778000 W
PLW13 0.14399999 W
SFO2 300.1312005 MHz

F2 - Processing parameters

SI 32768

SF T5.4677445 MHz
WDW >
55B

1B

GB

PC

——164.16

—151.74
—147.34

—112,25

77.58
77.16
76.74

=

—28.34

———22.65

— 14,18

T
180

T
160

S47



'H Spectrum of 4q in DMSO-ds

2.500

—
3]
)
O =70 =
Current Data Parameters
NAME cYS
EXPNO 174
PROCNO 1
F2 - RAcquisition Parameters
Date_ 20121213
Time 16.01
INSTRUM spect
PROBHD 5 mm PABBO BS-
PULPROG 2930
ke 65536
SOLVENT M50
NS 33
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 161
oW 80.800 usec
DE 6.50 usec
TE 297.7 K
Dl 1.00000000 sec
TDO 1
mmmsss== CHANNEL fl ssss=ses
NUC1 1H
Pl 11,80 usec
PLW1 10.00000000 W
5FO1 300.1318534 MHz
F2 - Processing parameters
sI 65536
SF 300.1299995 MHz
WDW EM
55B [
LB 0.30 Hz
GB [}
PC 1.00
=3
=]
.
-
I T T
13 12

ppm
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3¢ Spectrum of 4q in DMSO-dg

Current Data Parameters

—162.92

———150.73

—149.

42

w©
- (LR N=Ry R R
........... MmO oMWY
VAN AOOOOOrEY e e e e e e
OO A oo oo @ ®©
A A A A AA A A~ el N W B |

NAME CYS
EXPNO 190
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121217

Time 20.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

™D 65536
SOLVENT DMSO

HS 1315

DS 4

SWH 18028.846 Hz
FIDRES ©.275098 Hz
AQ 1.8175818 sec
RG 2050

D 27.733 usec
DE 6.50 usec
TE 298.0 K

D1l 2.00000000 sec
D11 0.03000000 sec
TDO 1
mmm===== CHANNEL fl s=wes===
NUCL 13C

Pl 9.00 usec
PLW1 40.00000000 W
SFO1 75.4752949 MHz
m===m=ma CHANNEL £2 ==m=====
CPDPRGZ waltzlé

Nucz 1H
BCPD2 90,00 usec
PLW2 10.00000000 W
PLW12 0.17778000 W
PLW13 0.14399999 W
SFO2 300.1312005 MHz

F2 - Processing parameters
SI 32768

SF 75.4677824 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB o

PC 1.40

v T

T T T T
220 200 180 160 140

T T
120 100 80 60 40
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¢urrent Data Farameters

—9.642

4.152
4,129
4.105
4.082

1.078
1.054
1.031

<
™~

—-=0.000

6.11

215 =

218

'H Spectrum of 4r in CDCl,

NRME CYs

EXPN0 185

PROCHD 1

FZ - Acquisition Parameters

Date_ 20121220

Timg 19.48

INSTROM spect

PROBHD 5 mm PABBO EB-

PULPROG 2530

hy] 65536

SOLVENT cocla

M3 64

o] 2

SWH 6188.119 Hz

FIDRES 0.094423 Hz

20 5.23533087 sec

RG 128

] 80.8C0 usac

DE $.50 usec

TE 286.4 K

Dl 1.00090000 sec

THO 1

F—=cmmm CHANKEL £1

KOCL 18

Pl 11.B0 usec

PLWL 10.00000000 W

SFCL 300.1318534 MH2

F2 - Processing parameters

SI 65536

SF 300.1300060 MHz

L) EM

S5B 0

1B 0.30 Hz

GB [

BC 1.00 u?
m
ds
<

......... T T T T T

13 12 11 10 8

- —

ppm
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3¢ Spectrum of 4r in CDCl,

Corrent Data Pavametecs
HAME CYs
EXE¥D 198
PROCHO 1

F2 - Acquisition Paramstars
Data_ 20121220

Time 21.04

L)
o 18020.046 Hz
FIDRES 0.275098 B2
A 1.8173016 3ec
RG 2050
bl 27.723 usec
DE 6.50 uzac
TE 287.5 X
oL 2.0000000D0 sas
DLL ©.030000G0 mps:
1

Pl 9.00 usec
PLWL 40.00000000 W
SFOL T5.4752949 MH:

ey CHARHEL {2 sesmmm—
waltelé
ocz 11
PCED2 80.00 ussc
BLWX 10.00000000 W
FLN12 0.17778000 W
PLNLY 2.14395959 W
L) 3CP.1312005 MH:

F2 - frocesalog paxsmaters

51 32768

¥ 5. 0577077 MH2
L BM
k] L}

B 1.00 Br
GB 0

P 1.49

—164.00

~ (R S Nne o in)
b Mmoo CFOOoONODONM -]
o -l M= ch @@~ -~
0 n uy I MNNNNN (=3
- Nt A A A A —

77.49
77.06

76.64

="
T~

——61.B3

13,74

T
180 180 170

160 150 140 130

ARALNSARRARLLAN RARLAALLEF LELLALLEAS LALALLLLLS LALLM

120 110 100

80

80

70
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10,011
542
518
505
494
470
445
267

S52

'H Spectrum of 4s in CDCl;

Current Dat: Parametars
HAME X2

EXFRO 125
BROCHO 1

FZ = Acquisition Facameters
Date_ 20130117
Time 22.11
THSTRIM LPEET
PROBHRD 5 mm PRERO BD-
FOLPROG zg30

0 69536
SOLVENT encli

N 16

DS 2

SWE £188.119 Bz
FIDREZ 0.054423 Re
AQ 5.2953587 sec
RE 161

D E0.800 usec
DE .30 vsec
TE 295.8 K
DL '1.00000000 sec
To0 1

£1

HOC1 1E

FL 11.B0 usac
PLN1 10. 00000000 W
sF01 300.1318534 MHz

Fz - Procassing paramaters
8T 55536

SF 300.1300030 MHz

won EM

888 0

La 0.30 Az

L) 0

B 1.00 ‘

2.06
2.02

2.07
2, ~.
3.01
3.00

13

12

1

8

ppm



3C Spectrum of 4s in CDCls

Carrenz [ata Parssetsrs

3
2.00000000 voc
bil ebuogom e

Tz

- Procaasing pacbEaters
FTTEE
P5.4677033 MEx

™

1.00 Az

ReEggun
-

1.4

—160.36
———151.83
=—151.00

131.39
<~ 13128
——128.80
T~127.54

107.53

77.086

77.49
76.64

=
T~

—61.62

——140.83

—29.40

—20.15

—13.68

T
I I

200 19¢ 180 17¢ 160

RAALS LAAMARAARY LERALLAALS ALEALALLY RALLRRLELY LARAAL ALY LA | T

150 140 130 120 110 100 90

80

70

60

50

40

30

20

10

ppm
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'H Spectrum of 4t in CDCl,

@]

-

Current Pata Parameters

o
IZ\Fz\/@
X0
o)

—— 9,917

—5.05%

1.362
1.338

<3

1,314

0.000

NRME X7
EXPNG 201
PROCKO 1
¥2 ~ Acguisition Parameters
Date_ 20130410
Time 13.15
THETROM spect
PROBED 5 mm PARBO BR-
POLEROG 2930
m 65536
SOLVENT [=s a5
NS 64
D 2
SWE 6186.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sea
BG iei
bl 80,800 usec
DE %.50 usec
TE 284.8 X
m 1.00000000 sec
TG ES
memmmmme CHANNEL £1 mommsmsn
NOCT 1
b ) 11.80 usec
PLWL 10.00000000 W
BEol 300.1318534 Mz
¥2 - Processing parameters
ST £5536
5F 300.1300060 MHz
WM ™
35B Q
iB .30 A2
GB o
PC 1.60
w 0 bt B~ b=
[ [y 1+ o~ o [N o~
T T T T | t T T R A e T Ty
12 11 10 8 7 & 5 4 3 0

S54



——164.37
e 160,23
183,84
—152.15
i3
167.49%
77,58
77,16
16.73

136
<
<«
T~

0
IZE/Z\/@
= 0
070

.

CUrERHY ReTh Patosetess
O

%%
E£xER0 neF
PROCHT 1

F2 - hequisition Parsmsters
Bate | 23087
T 20,38
NG spat
PYORAD B mo PABEO BE-
FILPROS =gpg3a

T 68551
SOLVENT TEI3

NS £

o5 s

o TR020.946
FiiRes 9, 775098 Hz
A 1.8173815 aec
& 3056

W 27,333 naso
S 6.5 uzes
= 2514 ¥
B 2.00000000 dac
Bix 9.93000000 sac
o0 1
e CHRNNEL £ memmmmmmn
T 130

) 9,00 bes
) 40, 50006000 ©
S0l 154752849 Rz
PO A R —
cenpraz valtzl§
Bz 18
eciiz 5000 usee
BGR . 10.60800008 W
ez 1.13776000 B
PLnd 0.31369098 W
SEOY 300,1312005 M2

22 - Processing parametess
51 32768

SE 5. 467743], M
won i3

sg8 )

i 1.9 73
o8 o

BC i.4a

3C Spectrum of 4t in CDCl;

1 | aARMAA T T ARAS RAARARARLS rreey T EAAAARAE | MAARAMAR RAMAALLA MARASRAL T"

perereree] - .
200 190 180 170 160 150 140 130 120 110 100 90 80 7O
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'H Spectrum of 4u in CDCl,

Current Data Parameters
YAME Xz

EXPHO 163
PROCNC 1
F2 - Reguizition Paramsters
Tate_ 20130304
Fime .32
INSTRUM spact
DROBED 5 pm PANEO GB-
BULPROG 2430
™ £5336
SCLVENT LD
NS 18
s 2
kL 61RE.119 Hz

* PIDRES 0.094423 Bz
R 52953587 sec
RG Eeid
™ B0, 800 usec
DE £.30 uzec
ki 94,5 K
oL 1.GIB0H00 sec
™o i

== CHANNEL £1

RU, 19
43 11.60 usec
PR 10.00080006 W
SPOL 300.131B532 Mz

¥2 - BYooReEiDg PAIIDETEXE
I 65538

sF 300.1300057 My
Wi £

$58 9

18 0.30 Hz
o8 3

BC 1.08

e 8T A2

7.544
7.521
7.4%6
7.478
7.454
7.443
7.430
7.311
7.290
7.273
7.256
7.249
7.237
7.212
7.1%9
7.175

é/%

4.393
4.369
4.345
4.322
— 3. 8T8

a
X

S

1.360

<

1.338
1.313

£

-0.000

201~
2.00 —

3.00 =

13

A B A I

4
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3C Spectrum of 4u in CDCl;

O < Emdbd i o i K] e
M oM no DA IO S ™~

= O et MO O Y g

WD NN NN o

IZ ~ - - =t e ke e e ol

=
o)

VA

Cogzent Datd Paramerers

REME X%
EXPHG 12
PROCHO.
¥2 - Acquisition Pacmteters
Bate_ 20130302
Zima 11.18
INSTROM apect
FROBED & s PABBO BB~
PULPROG Tapg3t
b €3326.
SOLVENT cheiy
HS 57
B 4
s 18028. 846 ¥z
PIORES ¢.275090 Hz
F™) 1.8115618 sec
R 1620
o 27,733 uses
o2 £.50 usec
" 2865 R
34 2, 00000000 i
£i1 0.03000000 sec
o0 T
e CHMINEL £ o
sUCL 330
n 5.0¢ uses
ot 49, 00008000
Y 8. 4752048 MEz
rsscmescs CHANNEL: 2
CEDERGE waltzl6
RUCz 3
PeRL2 95,60 uses
] 10, 50008000 W
PLFLZ £.17778000 W
L3 £.14359599 o
SFO2 360.1312005 miz
F2 - Frocessing parsmsters
51 32768
SE 75.4677426 Mz
o ™
558 [
8 1.00 Hz
o [
2C 1.40

77.38
77.186
16.M4

=
T

62,02

36.97

14.24

AR R L S LAt SRS SRR LA AR |

3
200 Awa 180 170 160 150 140 130 120 110 100 wo

30

20
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'H Spectrum of 4v in DMSO-d,

0 o
@ — HRDOW A HON I OO0 = ON ~
AN (@] o~ ™ HODL AN ON—HNNOOMOMO® o
1“ 0. WIS IIITINONOONANNDOON <
—t — L e et el ol ol Ao o~
O~ "NH _ Z\l%&\t
Current Data Parameters
NAME Xz
EXPNO 267
PROCNO 1
¥2 - Acquisition Parameters
Date_ 20130514
Time 10.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
TD 65536
SOLVENT DMSO
NS 126
DS 2
SWH 61€6.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
- RG 144
DW 80.800 usec
DE 6.50 usec
TE 294.5 K
Dl 1.00000000 sec
TDO 1
=emmemms CHANNEL £1 seesees
NUCi 1H
Pl 11.80 usec
PLW1 10.00000000 W
SFOL 300.1318534 MHz
F2 - Processing parameters
SI 65536
SF 300.1300000 MHz
WDW EM
S8B 0
1B 0.30 Hz
GB 0
PC 1.00
AL gﬁ L N
0 2] NSO
& @ S|318
o o Ot~
-
T T T T T I T 1 T T T T T
15 14 13 12 1 10 9 8 7 6 5 4 ppm
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B¢ Snectrum of 4v in DMSO-d.

Suerant Data Pazameters
e Az
EXEM 253
o0 i
Ei - pequisition Parameturs
Date. 20130508

b 4900000088 7
sFoL 76.4752948 ¥tz

£2 - Brocaseing parasatecs
E 32768
- 751572450 HEZ
o £
s [

i 1.00 8z
@

"

1.40

4O 00 OT WD O £ A0 D e €
NGO O W R D
A N A R )
e b R e T ks
SR R R R R R e e R
EERS R ES i I O [ g b e

S

£ 08w [ Gy
B 1 O GV D i
LSOO d g
o 0 O )

A A S A LA AL S RALMALLLS LM oSN SANL AN MM LIRS AR

200 190 180 170 180 150 140 130 120 110

H

T 7
100 90

80

ppm
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'H Spectrum of 4w in CDCl,

—9.017

Curreant Data Parameters

NAME CYS
EXPNO 153
PROCKO 1

F2 - Acquisition Parameters
Date_ 20121208
Time 15.52
INSTRUM spect
PROBED 5 mm PABBO BB-
PULPROG zg30

k) 65536
SOLVENT cocll

NS 50

D5 2

SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2553587 sec
RG 161

oW 80.800 usec
DE 6.50 usec
TE 296.8 K
D1 1.00000000 sec
TDO 1

memmmems CHANNEL £l ==eee==e
NUC1 1H

Pl 11.80 usec
PLW1 10.00000000 W
SFOL 300.1318534 MHz

FZ - Processing parameters

—5.679

—5.111

-0.000

51 65536
SF 300.1300061 MHz
WDH M
S5B o
LB 0.30 Bz
Mﬂ ° 1.00

R 3 g |5

(=] uwy - -

-
I T T T T T T T T T T T
13 12 11 10 9 8 7 5 4 2 ppm
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3C Spectrum of 4w in CDCls

Current Data Parameters
RAME cYs
EXPRO 154
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121208
Time 16.01
INSTRUM spect
PROBHD  § mm PABEO BB-
PULPROG zgpg30
™ 85536
SOLVENT €ocl3
_HS 2822
DS 4
SWH 18028.846 Mz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 2050
oW 27.733 usec
DE 6.50 usec
TE 297.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TOO 1
=mmmmm== CHANNEL fl s==scaas
nucL 13¢
Pl 9.00 usec
PLW1 40.00000000 W
sFol 75.4752949 MHz
=== CHANNEL f2 ==smeses
CPDPRG2 waltzlé
wuC2 1H
PCED2 90.00 usec
PLW2 10.00000000 W
PLW12 0.17778000 W
PLW13 0.14399999 W
SFo2 300.1312005 MHZ

F2 - Processing parameters
ST 32768

SF T5.4677395 MHz
WO EM

ssB Q

LB 1.00 Hz
GB o

PC 1.40

_ ﬁ
220 200
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'H Spectrum of 4x in DMSO-d,

=
~
-3
T -
O —
Br _
Current Data Parameters
HAME CcYs
EXPNO 204
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121228
Time 12.59
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG 230
™ 65536
SOLVENT oMSOo
NS 64
Ds 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 228
D 80.800 usec
DE 6.50 usec
TE 297.0 K
Dl 1.00000000 sec
TDO 1

mmsmmmm= CHANNEL fl ssesmsss
RUC1 1H

2.500

Pl 11.80 usec
PLW1 10.00000000 W
SFOl 300.1318534 MHz
F2 - Processing parameters
sI 65536
SF 300.1299996 MHz
WDW EM
SSB 0
L8 0.30 Hz
GB ]
PC 1.00
.

o

o

-
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3¢ Spectrum of 4x in DMSO-ds
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Current Data Parameters
NAME cYs

EXPNO 205
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121228
Time 19.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
FULBROG 2gpg30
™ 65536
SOLVENT DHSO
Lol 1511
Ds 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
BRG 2050
oW 27.733 usec
DE 6.50 usec
TE 297.5 K
D1 2.00000000 sec
D11 0.03000000 sec
o0 1

== CHANNEL f1
HUC1 13c
Bl 9.00 usec
PLW1 40.00000000 W
SFO1 75.4752949 MHz

CHANNEL £2

CPDPRG2 waltzlé
KOC2 iH
BCPD2 90.00 usec
PLW2 10.00000000 W
PLW12 0.17778000 W
PLW13 0.14395999 W
SFo2 300.1312005 MHZ

E2 - Processing parameters

ST 32768

SF 75.4677824 MHz
WOW B
558 ]

L8 1.00 Hz
GB o

BC 1.40

T T T
180 160 140 120 100 80 60 40 20 0 ppm
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'H Spectrum of 5 in CDCl,

NH, O
.
ST 3 CRRaRRBI2NRSES
WM NNO OO
S o

3.697
3.673
0.5839
0.565

—5.422
3.744
3.721

<
<

0.541
——0.000

Current Data Parameters

NAME cYs
EXPNO 155
PROCNO 1

F2 - Requisition Parameters
Date_ 20121210
Time 19.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30

D 65536
SOLVENT cbCl3

NS 64

Ds 2

SWH 6188.118 Hz
FIDRES 0.094423 Hz
RQ 5.2953587 sec
RG 101

DW 80.800 usec
DE 6.50 usec
TE 299.8 K

D1 1.00000000 sec
TDO 1
==scemss CHANNEL fl s=sss===
NUC1 1H

Pl 11.80 usec
PLW1 10.00000000 W
SFO1 300.1318534 MHz

F2 - Processing parameters
34 65536

SF 300.1300067 MHz
WDW EM
SSB L]

LB 0.30 Hz
GB 0
ec 1.00
Jqoj
S
o
T
1 1

2.07

7.35

1.03 -

_
10.99
17

2.00

0 8 8

- -
-
L
L3
w
L]
—_

13 12 pPpm
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3C Spectrum of 5 in CDCl;4

NH, O

Current Data Parameters

NAME CYS
EXPNO 20
PROCNO 1

FZ = Rcquisition Parameters
Date_ 20120204

Time 16.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

™ 65536
SOLVENT COoCl3

NS 205

bs 4

SWH 1B028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 2050

D 27.733 useec
DE 6.50 usec
TE 287.2 K

Dl 2.00000000 sec
D11 0.03000000 sec
======== CHANNEL fl ========
NUC1 13C

Pl 9.00 usec
PLH1 40.00000000 W
SFO1 75.4752949 MHz
ssssssse CHANNEL {2 sssssss=
CPDPRG2Z waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 10.00000000 W
PLW12 0.17778000 W
BLH13 0.14399999 W
SFO2 300.1312005 MHz

F2 - Processing parameters
SI 32768

SF 75.4677424 MHz
WDH EM

5SB 0

LB 1.00 Hz
GB o

FC 1.40

_—170.73

—169.79
T——167.59

——140.58
——138.76

51

/129.63
128.91
=3,

T~126.78
T~~120.66

T—123.55

——92.10

77.58
77.16
76.74

=
~

—59.89

13.10

T
220 200

T
180
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