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Synthetic procedure for 2’-chloro-9-O-benzyl-10,11-dihydrocinchonine. 

 

Synthesis of 10,11-Dihydrocinchonine. Cinchonine (5.0 g) and Pd/C catalyst (10 

%, 0.5 g) were added to MeOH (250 mL) in a double-necked round-bottom flask. The 

air was replaced by H2 and the mixture stirred for 5 h and then filtered. The solvent 

was evaporated to give a white solid of 10,11-dihydrocinchonine. Yield (4.8 g, 95 %). 

1
H NMR (500 MHz, CDCl3): δ 8.88 (d, J = 4.5 Hz, 1H), 8.12 (d, J = 8.5 Hz, 1H), 8.01 

(d, J = 8.6 Hz, 1H), 7.67–7.70 (m, 1H), 7.59 (d, J = 4.4 Hz, 1H), 7.49–7.52 (m, 1H), 

5.66 (d, J = 4.9 Hz, 1H), 5.30 (s, 1H), 3.06–3.11 (m, 1H), 2.84–2.95 (m, 3H), 

2.70–2.76 (m, 1H), 1.88–1.92 (m, 1H), 1.45–1.53 (m, 2H), 1.17–1.21 (m, 1H), 

1.37–1.39 (m, 3H), 1.24–1.27 (m, 1H), 0.86 (t, J = 7.1 Hz, 3H). 
13

C {
1
H} NMR (125 
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MHz, CDCl3): δ 150.9, 149.7, 149.0, 131.1, 129.7, 127.3, 126.6, 123.8, 119.0, 72.8, 

60.9, 51.9, 50.9, 38.1, 27.9, 27.0, 25.9, 22.1, 12.7. MS (ESI): 297.3 [M+H]
+
. 

Synthesis of 9-O-benzyl-10,11-dihydrocinchonine. To a solution of 

10,11-dihydrocinchonine (2.96 g, 10 mmol) in dry DMF was added NaH (1.0 g, 60% 

suspension in mineral oil, 2.5 eq.). The resulting mixture was stirred for 2 h at room 

temperature. Benzylchloride (1.38 g, 11 mmol) was added dropwise via a syringe 

over 10 min and then stirred overnight. Brine (20 mL) was added carefully to quench 

the reaction and the resulting mixture was extracted with EtOAc (100 mL). The 

organic phase was washed with brine (3 × 50 mL), dried over anhydrous Na2SO4 and 

the solvent was removed. The crude product was purified by chromatography on 

silica. (EA/MeOH = 10/1) to give colorless oil (3.28 g, 82 % ). 
1
H NMR (500 MHz, 

CDCl3): δ 8.86 (d, J = 4.4 Hz, 1H), 8.14 (br, 1H), 8.12 (br, 1H), 7.61–7.64 (m, 1H), 

7.47–7.51 (m, 2H), 7.26 (br, 4H), 7.20–7.23 (m, 1H), 5.30 (br, 1H), 4.31–4.40 

(AB–system, JAB = 11.4 Hz, 2H), 3.01 (br, 1H), 2.93 (br, 1H), 2.79–2.83 (m, 1H), 

2.70–2.74 (m, 1H), 2.59–2.66 (m, 1H), 1.97–2.00 (m, 1H), 1.59 (br, 1H), 1.29–1.42 

(m, 5H), 1.21 (br, 1H), 0.80 (t, J = 7.2 Hz, 3H). 
13

C NMR {
1
H} (125 MHz, CDCl3): δ 

150.1, 148.6, 146.6, 137.9, 130.5, 129.0, 128.3, 127.8, 127.7, 126.6, 126.5, 123.4, 

118.8, 81.0, 71.4, 60.6, 50.9, 50.2, 37.5, 27.4, 26.4, 25.3, 22.1, 12.0. MS (ESI): 387.3 

[M+H]
+
. 

Synthesis of 9-O-benzyl-10,11-dihydrocinchonine-N,N’-dioxide. Phthalic acid 

anhydride (12 g, 81 mmol) was dissolved in Et2O (150 mL) and cooled to 0 °C. 

Hydrogen peroxide (35 %, 10 mL, 53.6 mmol) was added and the solution stirred for 
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10 min. 9-O-benzyl-10,11-dihydrocinchonine (3.86 g, 10 mmol) was dissolved in a 

mixture of MeOH (50 mL) and HOAc (10 mL) and added dropwise to the ether 

solution. The resulting mixture was stirred for 3 d. When the reaction was judged to 

be complete by TLC, the pH was adjusted to 6 – 7 with aqueous NaOH (10 %). The 

solvent was then evaporated and the crude product extracted with CHCl3 and washed 

3 times with brine. The organic phase was dried (anhydrous Na2SO4), condensed and 

the product purified by chromatography on silica. (EA/MeOH = 4/1) to give a yellow 

oily product (2.60 g, 74 %). 
1
H NMR (500 MHz, CDCl3): δ 8.80–8.81 (m, 1H), 

8.59–8.61 (m, 1H), 8.54 (d, J = 6.3 Hz, 1H), 7.77–7.82 (m, 2H), 7.54 (d, J = 6.3 Hz, 

1H), 7.32–7.42 (m, 5H), 6.93 (s, 1H), 4.48–4.78 (AB quartet, 2H), 3.82–3.86 (m, 1H), 

3.53–3.60 (m, 1H), 3.36–3.42 (m, 2H), 3.25–3.29 (m, 1H), 2.59–2.69 (m, 2H), 

1.88–1.99 (m, 3H), 1.35–1.50 (m, 3H), 0.77 (t, J = 7.4 Hz, 3H). 
13

C {
1
H} NMR (125 

MHz, CDCl3): δ 141.8, 137.5, 135.3, 135.2, 130.9, 130.1, 128.9, 128.6, 128.5, 128.3, 

125.0, 120.8, 118.8, 73.6, 72.3, 72.1, 66.3, 66.2, 39.2, 27.4, 26.1, 25.4, 20.9, 11.8. MS 

(ESI): 419.2 [M+H]
+
. 

Synthesis of 9-O-benzyl-10,11-dihydrocinchonine-N’-monoxide. 

9-O-benzyl-10,11-dihydrocinchonine-N,N’-dioxide (4.18 g, 10 mmol) was dissolved 

in 30 mL of CHCl3 at 0 °C. CS2 (20 mL) was added and the mixture was stirred for 30 

min and then refluxed overnight. The solvent was removed and the product was 

purified by chromatography on silica (EA/MeOH = 4/1) to give a yellowish oily 

product (3.70 g, 92 %). 
1
H NMR (500 MHz, CDCl3): δ 8.83–8.85 (m, 1 H), 8.50 (d, J 

= 6.3 Hz, 1 H), 8.21 (d, J = 7.5 Hz, 1 H), 7.77–7.80 (m, 1 H), 7.66–7.69 (m, 1 H), 
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7.39 (d, J = 6.2 Hz, 1 H), 7.29–7.36 (m, 5 H), 5.19 (br, 1 H), 4.38–4.48 (AB quartet, 2 

H), 3.06 (br, 1 H), 2.69–2.87 (m, 4 H), 1.93–1.98 (m, 1 H), 1.34–1.54 (m, 7 H), 7.39 

(t, J = 7.3 Hz, 3 H). 
13

C {
1
H} NMR (125 MHz, CDCl3): δ 141.5, 137.5, 136.8, 135.0, 

130.1, 128.8, 128.7, 128.5, 128.0, 127.9, 124.1, 120.7, 119.4, 80.4, 71.6, 60.7, 50.8, 

50.1, 37.4, 27.2, 26.3, 25.3, 22.6, 11.9. MS (ESI): 403.2 [M+H]
+
. 

Synthesis of 9-O-benzyl-2’-chloro-10,11-dihydrocinchonine. 

9-O-benzyl-10,11-dihydrocinchonine-N’-monoxide (4.02 g, 10 mmol) and SOCl2 (10 

mL) were stirred and heated at 60 °C for 5 h. The mixture was cooled to room 

temperature and diluted with CH2Cl2 (80 mL). Water (15 mL) was carefully added 

and the mixture stirred for 1 h. The organic phase was washed with water (3 × 50 mL) 

dried (anhydrous Na2SO4) and condensed to a black residue which was purified by 

chromatography on silica (EA/MeOH = 20/1) to give a light brown solid (2.23 g, 53 

%). 
1
H NMR (500 MHz, CDCl3): δ 8.60 (d, J = 8.1 Hz, 1H), 8.06–8.08 (m, 1H), 

7.74–7.81 (m, 2H), 7.55 (s, 1H), 7.31–7.42 (m, 5H), 6.72 (br, 1H), 4.54–4.78 (AB 

quartet, 2H), 3.73–3.77 (m, 1H), 3.30–3.44 (m, 3H), 3.08–3.14 (m, 1H), 2.39–2.44 

(m, 1H), 1.68–1.87 (m, 4H), 1.39–1.49 (m, 2H), 1.21–1.27 (m, 1H), 0.79 (t, J = 7.4 

Hz, 3H). 
13

C {
1
H} NMR (125 MHz, CDCl3): δ 151.2, 149.1, 147.3, 137.2, 131.7, 

130.1, 129.3, 129.2, 129.1, 129.0, 125.0, 124.5, 119.9, 75.7, 73.2, 60.6, 50.5, 49.9, 

35.9, 26.2, 25.1, 24.7, 19.1, 11.9. MS (ESI): 421.2 [M+H]
+
. 
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Infred Data for 1–8 

 

IR (KBr pellet) for 1: 3059 (m), 2931 (s), 2868 (s), 2021 (w), 1603 (s), 1580 (m), 

1539 (s), 1517 (m), 1452 (s), 1370 (m), 1287 (m), 1204 (w), 1161 (w), 1116 (m), 1064 

(w), 1046 (w), 1027 (w), 994 (w), 937 (w), 893 (w), 833 (w), 762 (s), 738 (s), 699 (s), 

604 (w), 555 (w), 527 (w), 505 (w), 489 (w), 447 (w) cm
–1

. 

 

IR (KBr pellet) for 2: 2956 (s), 2933 (s), 2870 (s), 2040 (s), 1599 (s), 1575 (w), 1544 

(s), 1515 (w), 1499 (w), 1455 (m), 1425 (w), 1405 (w), 1363 (m), 1327 (w), 1289 (m), 

1252 (m), 1200 (w), 1158 (w), 1116 (m), 1104 (w), 1063 (w), 1042 (w), 1027 (w), 990 

(m), 937 (w), 906 (w), 847 (w), 833 (m), 811 (w), 762 (m), 699 (s), 612 (w), 530 (w), 

498 (w) cm
–1

. 

 

IR (KBr pellet) for 3: 3059 (w), 2931 (m), 2865 (m), 1726 (w), 1602 (s), 1580 (s), 

1538 (m), 1517 (s), 1451 (s), 1398 (m), 1364 (m), 1288 (m), 1260 (m), 1201 (w), 

1159 (w), 1046 (m), 1025 (m), 932 (w), 803 (w), 762 (s), 737 (m), 698 (m) cm
–1

. 

 

IR (KBr pellet) for 4: 3029 (w), 2931 (s), 2865 (m), 1599 (s), 1546 (s), 1517 (s), 1480 

(s), 1452 (s), 1401 (s), 1372 (m), 1287 (m), 1261 (w), 1227 (m), 1158 (m), 1115 (m), 

1071 (m), 1026 (m), 936 (m), 892 (w), 788 (w), 760 (s), 736 (m), 697 (s), 635 (m), 

445 (w) cm
–1

. 
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IR (KBr pellet) for 5: 3059 (w), 2930 (s), 2862 (m), 1651 (s), 1635 (s), 1560 (s), 1538 

(m), 1516 (w), 1450 (s), 1354 (s), 1288 (m), 1260 (m), 1203 (w), 1162 (m), 1111 (m), 

1025 (w), 937 (w), 843 (m), 797 (m), 762 (s), 738 (m), 699 (s), 436 (w) cm
–1

. 

 

IR (KBr pellet) for 6: 3060 (w), 2974 (m), 2927 (m), 2863 (m), 1722 (m), 1643 (s), 

1601 (m), 1580 (m), 1539 (s), 1497 (w), 1451 (s), 1367 (m), 1355 (m), 1305 (m), 

1260 (m), 1225 (w), 1202 (w), 1144 (m), 1114 (m), 1045 (w), 1025 (m), 936 (w), 878 

(w), 833 (m), 795 (m), 762 (s), 738 (s), 699 (m), 665 (w) cm
–1

. 

 

IR (KBr pellet) for 7a: 2931 (m), 2867 (m), 1601 (s), 1581 (m), 1542 (s), 1517 (m), 

1497 (w), 1453 (m), 1431 (w), 1417 (w), 1395 (w), 1369 (w), 1310 (w), 1289 (w), 

1261 (w), 1203 (w), 1162 (w), 1115 (m), 1095 (m), 1067 (w), 1048 (w), 1028 (w), 991 

(w), 937 (w), 841 (s), 791 (w), 764 (m), 738 (m), 699 (m), 648 (w), 613 (w), 557 (s), 

489 (w) cm
–1

; 7b: 2931 (s), 2868 (s), 1601 (s), 1581 (m), 1542 (s), 1516 (m), 1431 

(w), 1414 (w), 1395 (m), 1368 (m), 1310 (w), 1289 (w), 1261 (s), 1203 (w), 1163 (w), 

1096 (s), 1027 (s), 938 (w), 841 (s), 800 (m), 764 (m), 739 (m), 699 (s), 648 (w), 613 

(w), 557 (s) cm
–1

. 

 

IR (KBr pellet) for 8: 2930 (s), 2868 (m), 1598 (s), 1579 (m), 1545 (m), 1516 (m), 

1454 (m), 1414 (w), 1363 (w), 1289 (w), 1255 (w), 1201 (w), 1163 (w), 1110(m), 

1067 (m), 993 (m), 937 (w), 842 (s), 759 (m), 738 (m), 699 (m), 612 (w), 557 (m), 

529 (w), 498 (w) cm
–1

. 
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ESI-Mass Spectra 

 

E:\ESI\data\297 1 11/12/2009 9:04:40 AM 297
MEOH 200DEG

297 1 #28-29 RT: 0.46-0.49 AV: 2 NL: 1.09E8
T: + c ESI Full ms [50.00-2000.00]

200 400 600 800 1000 1200 1400 1600 1800 2000

m/z

0

10

20
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40

50

60

70

80

90

100

R
e
la
ti
v
e
 A
b
u
n
d
a
n
c
e

297.29

327.21
279.23

959.21730.89657.16394.79 1542.781165.02 1292.84 1736.14 1851.32

 

  
E:\ESI\data\DBA_090506101519 5/6/2009 11:00:21 AM 0
dcm 150c

DBA_090506101519 #1-6 RT: 0.01-0.14 AV: 6 NL: 4.47E8
T: + c ESI Full ms [50.00-2000.00]

200 400 600 800 1000 1200 1400 1600 1800 2000

m/z

0

10

20

30

40

50

60

70

80

90

100

R
e
la
ti
v
e
 A
b
u
n
d
a
n
c
e

387.21

808.96
279.13 484.81 994.37666.84 1092.16 1241.08167.38 1535.92 1917.401648.99

 

N

O

N
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E:\ZhangWH\090309_090309105234 3/9/2009 10:52:34 AM 9-O-benzyl-dihydrocinchonine-N,N'-dioxi
MeOH 150 Deg

090309_090309105234 #14 RT: 0.36 AV: 1 NL: 5.31E8
T: + c ESI Full ms [50.00-2000.00]

200 400 600 800 1000 1200 1400 1600 1800 2000

m/z

0

10
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70

80

90

100

R
e
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ti
v
e
 A
b
u
n
d
a
n
c
e

419.19

837.02

884.92
821.12403.05 957.57 1300.56 1503.29236.19 1067.13663.08 1906.67491.33 1722.36

 

 

E:\ZhangWH\090309_090309104908 3/9/2009 10:49:08 AM 9-O-benzyl-dihydrocinchonine-N'-monoxid
MeOH 150 Deg

090309_090309104908 #5 RT: 0.11 AV: 1 NL: 2.14E9
T: + c ESI Full ms [50.00-2000.00]

200 400 600 800 1000 1200 1400 1600 1800 2000

m/z

0
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90

100

R
e
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v
e
 A
b
u
n
d
a
n
c
e

403.18

804.99

387.34 789.01 930.98 1228.73417.06249.21 1469.91591.02 1947.901569.62 1713.561072.18

 

 

 

 

 

 

 

 

 

 

N

O

N
O

O
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E:\ZhangWH\20090312_090312152212 3/12/2009 3:22:12 PM chloride
CH2Cl2 150

20090312_090312152212 #18 RT: 0.48 AV: 1 NL: 4.60E7
T: + c ESI Full ms [50.00-2000.00]

200 400 600 800 1000 1200 1400 1600 1800 2000

m/z

0

10

20
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70

80

90

100

R
e
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ti
v
e
 A
b
u
n
d
a
n
c
e

421.20

874.90

176.58 698.94473.40386.24 1132.26920.16 1283.35 1521.69 1639.40 1758.71 1967.35

 

 

E:\ESI\data\2-Ph-9-OBn-2HCN 5/21/2009 9:09:07 AM 2-Ph-9-OBn-2HCN
DCM, 200C

2-Ph-9-OBn-2HCN #4-6 RT: 0.12-0.17 AV: 3 NL: 4.61E8
T: + c ESI Full ms [50.00-2000.00]

200 400 600 800 1000 1200 1400 1600 1800 2000

m/z

0

10
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40
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80

90

100

R
e
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v
e
 A
b
u
n
d
a
n
c
e

463.25

961.05

355.24 1048.76728.81 925.00587.12 1194.67 1460.36273.21 1693.04 1979.111786.75

 

 

 

 

 

 

 

 

 

N

O

N

Cl

N

O

N
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E:\ESI\data\2009-03-18_090318102128 3/18/2009 10:21:28 AM DNN
MeOH 150 Deg

2009-03-18_090318102128 #89-122 RT: 2.49-3.41 AV: 34 NL: 1.49E8
T: + c ESI Full ms [50.00-2000.00]

200 400 600 800 1000 1200 1400 1600 1800 2000

m/z

0
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100

R
e
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v
e
 A
b
u
n
d
a
n
c
e

499.24

391.25
1032.92

1187.39609.72309.12 885.10 1460.31813.51178.67 1553.58 1709.71 1899.49

 

 
Pz5_100111101553 1/11/2010 10:15:53 AM Pz5
DCM 150

Pz5_100111101553 #2-3 RT: 0.03-0.06 AV: 2 NL: 2.14E8
T: + c ESI Full ms [50.00-2000.00]

200 400 600 800 1000 1200 1400 1600 1800 2000

m/z

0

10
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60

70

80

90

100

R
e
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v
e
 A
b
u
n
d
a
n
c
e

481.33

960.81

647.20
281.07 1101.09356.82141.01 894.86780.87 1245.85 1568.821431.54 1703.46 1836.32

 

 

 

 

 

 

 

 

 

 

 

N N

O

N

N
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E:\ESI\data\090727_090727114021 7/27/2009 11:40:21 AM 2
DCM 200

090727_090727114021 #3-4 RT: 0.08-0.11 AV: 2 NL: 9.76E8
T: + c ESI Full ms [50.00-2000.00]

200 400 600 800 1000 1200 1400 1600 1800 2000

m/z

0
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100

R
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v
e
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b
u
n
d
a
n
c
e

1115.64

558.65

1206.74
1025.57

372.88 604.12 1504.70935.59797.47 1297.38242.31 1720.39 1929.57147.61

 

 

E:\ESI\ZhangWH\cx016-2-4 4/14/2009 4:32:30 PM 1187

MeOH

cx016-2-4 #7-8 RT: 0.18-0.21 AV: 2 NL: 3.62E7
T: + c ESI Full ms [50.00-2000.00]

200 400 600 800 1000 1200 1400 1600 1800 2000

m/z

0
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100

R
e
la
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v
e
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b
u
n
d
a
n
c
e

1187.47

609.85

1097.49396.67 1227.43729.19 869.11 1589.93267.07 1901.38
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Ir(2-ph-9OBn)dimer 3rd with acac 1/20/2010 12:23:10 PM WH-1-0
DCM 180

Ir(2-ph-9OBn)dimer 3rd with acac #3-7 RT: 0.08-0.19 AV: 5 NL: 1.90E8
T: + c ESI Full ms [50.00-2000.00]

200 400 600 800 1000 1200 1400 1600 1800 2000

m/z

0
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100

R
e
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v
e
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b
u
n
d
a
n
c
e

1115.59

608.40

1214.55
558.64

463.44 1025.56 1263.34
803.28

632.67 1628.64 1876.57288.42 1438.31176.71

 

 
Irdimer 3rd with Ph2acac 1/19/2010 10:49:49 AM WH-1-00
DCM 180

Irdimer 3rd with Ph2acac #14-15 RT: 0.37-0.40 AV: 2 NL: 3.60E7
T: + c ESI Full ms [50.00-2000.00]

200 400 600 800 1000 1200 1400 1600 1800 2000

m/z

0
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e
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ti
v
e
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b
u
n
d
a
n
c
e

1339.01

1115.61

670.52

558.53

1025.57 1150.37 1387.37463.40 694.10
253.11 1248.93950.27709.56 1441.37369.27 1944.62180.38 1588.53 1752.72
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Irdimer 3rd pic 1st com 1/19/2010 9:58:17 AM WH-1-00
DCM 180

Irdimer 3rd pic 1st com #5 RT: 0.13 AV: 1 NL: 1.10E8
T: + c ESI Full ms [50.00-2000.00]

200 400 600 800 1000 1200 1400 1600 1800 2000

m/z

0
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R
e
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v
e
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b
u
n
d
a
n
c
e

1238.32

620.06
1115.64

558.73

1025.58
463.32 1286.41387.39 796.58 886.57 1624.80 1857.271422.91220.65

 

 
Ir dimer 3rd with isoq 1/15/2010 9:59:37 AM WH-1-005 major product
DCM 200

Ir dimer 3rd with isoq #6-7 RT: 0.15-0.18 AV: 2 NL: 1.09E8
T: + c ESI Full ms [50.00-2000.00]
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m/z
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a
n
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e

1288.45

1115.68

645.17
1310.44

558.68
1025.63

463.51 796.60 1258.33280.34 1350.14188.02 1712.821561.12 1930.67
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C:\Documents and Settings\...\ZWH\8 2/8/2010 4:29:55 PM
DCM, 150

8 #6-8 RT: 0.07-0.09 AV: 3 NL: 4.00E7
T: + c ESI Full ms [50.00-2000.00]

200 400 600 800 1000 1200 1400 1600 1800 2000

m/z
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100

R
e
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v
e
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b
u
n
d
a
n
c
e

1595.73

799.10

1115.78
871.64533.29152.66 753.10 1438.83 1742.11309.77 1024.79 1188.24 1982.91

 

 
D:\Student\...\F2Ir dimer with Pz 2nd2 5/12/2010 9:40:41 AM F2Ir dimer with Pz 2nd2
DCM, 180

F2Ir dimer with Pz 2nd2 #87-88 RT: 2.38-2.41 AV: 2 NL: 3.00E8
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1
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1
H NMR, 500 MHz, CDCl3 
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C NMR, 125 MHz, CDCl3 
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1
H NMR, 500 MHz, CDCl3 
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13

C NMR, 125 MHz, CDCl3 
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19
F NMR, 282 MHz, CDCl3 
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1
H NMR, 500 MHz, CDCl3 
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13

C NMR, 125 MHz, CDCl3 
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1
H NMR, 500 MHz, CD2Cl2 
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13

C NMR, 125 MHz, CD2Cl2 
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1
H NMR, 500 MHz, CD2Cl2  
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13

C NMR, 125 MHz, CD2Cl2 
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19
F NMR, 282 MHz, CD2Cl2 
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1
H NMR, 500 MHz, CD2Cl2 
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13

C NMR, 125 MHz, CD2Cl2 
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WH-1-011 Ir(9-OBn-2-Ph) dimer 3rd with acacH /CD2Cl2 13C AMX500
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1
H NMR, 500 MHz, CD2Cl2 

(ppm)

-1.00.01.02.03.04.05.06.07.08.09.010.011.0

WH-1-0   Ir(9-OBn-2-Ph) dimer 3rd with Ph2acac/CD2Cl2 1H AMX500

 
13

C NMR, 125 MHz, CD2Cl2 
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WH-1-0   Ir(9-OBn-2-Ph) dimer 3rd with Ph2acac/CD2Cl2 13C AMX500

 

O

N

O

N

Ir

O

O

N

N

O

N

O

N

Ir

O

O

N

N



 29 / 34 

 

1
H NMR, 500 MHz, CD2Cl2 

(ppm)

-1.00.01.02.03.04.05.06.07.08.09.010.011.0

WH-1-00   IrPhdimer 2nd with pic 1st /CD2Cl2 1H AMX500

 
13

C NMR, 125 MHz, CD2Cl2 

(ppm)
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WH-1-00   IrPhdimer 2nd with pic 1st /CD2Cl2 13C AMX500
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1
H NMR, 500 MHz, CD2Cl2 

(ppm)

-1.00.01.02.03.04.05.06.07.08.09.010.011.0

[Ir(9-OBn-2Ph2HCN)2(isoq)] without base CD2Cl2  1H AMX500

 
13

C NMR, 125 MHz, CD2Cl2 

(ppm)
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[Ir(9-OBn-2Ph2HCN)2(isoq)] without base CD2Cl2 13C AMX500
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1
H NMR, 500 MHz, CD2Cl2  

(ppm)

-1.00.01.02.03.04.05.06.07.08.09.010.011.0

WH-1-0   Ir(9-OBn-2Ph)2dimer 2nd with (Pz) 2nd comp/CD2Cl2

 
13

C NMR, 125 MHz, CD2Cl2 

(ppm)
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WH-1-0   Ir(9-OBn-2-Ph)dimer 2nd with pz 2nd/CD2Cl2 13C AMX500
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1
H NMR, 500 MHz, CD2Cl2  

(ppm)

-1.5-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.5

WH-1-0   Ir(9-OBn-2Ph)2dimer 2nd with (Pz) 3rd comp/CD2Cl2

 
13

C NMR, 125 MHz, CD2Cl2 

(ppm)
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WH-1-0   Ir(9-OBn-2-Ph)dimer 2nd with pz 3rd/CD2Cl2  13C AMX500
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1
H NMR, 500 MHz, CD2Cl2  

(ppm)

-1.00.01.02.03.04.05.06.07.08.09.010.011.0

[Ir(9-OBn-2,4-2FPh-2HCN)2(pz)][PF6] CD2Cl2 1H AMX500

 
13

C NMR, 125 MHz, CD2Cl2 

(ppm)
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[Ir(9-OBn-2,4-2FPh-2HCN)2(pz)][PF6] CD2Cl2 1H AMX500
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19
F NMR, 282 MHz, CD2Cl2 
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[Ir(9-OBn-2,4-2FPh-2HCN)2(Pz)][PF6] CD2Cl2 F19CPD
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