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Compound 22 & Compound 23 (See Table 4, Entry 7)
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10 9 8

1 mol% Ru — Crude Spectra

10 9 8 7

1.275

2.993>—= W

2.457

|

2.065

1.000



Ph.\~~_-OH

Ph\N/\/NMe2

23

22

2

.660

(=)

)

~
o
J
-

120C

68'C

5.0

\
10.0
ppm (t1)




0T 0¢ 0€ [0}7 0s 09 oL 08 06 00T OTT 0T OE€ET OFPT OGT 09T OLT 08T 06T

udd

— —— 141.
— :/ligg
T~ 126,
— - 84.
77.
R 77

.002
.684
.325

881

464
601
940

091
320

.056

0T

wudd

'z

T

wdd -z

wdd

6°¢

8 ¢

wdd

.

PEING TGS S S RS RS (RS IS (RS S S I

WWWWWWWwWwwww o

SN

-

.371
.366
.360
.347
.330
.325
.315
.310
.281
.276
.269
.263
.252
.243

.813
.802
.798
. 790
.786
.784
L7174
.617
.613
.605
.594

.022
.006
.990

.551

.004

y o/\/Oqu

ud

L7 punodwo)



0T 0¢ 0€ (034 0S 09 oL 08 06 00T 0TT 021 0€T 07T 0ST 091 OLT

wdd

144

.206

.949
.215
.139
.367

.938

.636
.319
.001

.110
.635

0T

udd

0°¢

udd

€°¢

wdd z-°¢

L€ 8

udd

PSS G S (RS RGNS S RS GRS RS RGNS S S RS |

L /l
~ <
C 1

0
— 0

.470
.466
.461
.448
.446
. 440
.338
.335
.331
.318
.314
.302
.298
.293
.270
.258
.252
.245
.237
.234

.781
.769
.766
.757
.754
.742

289

L2717
.265

.954
.938
.922
.548

.019
.011

ud
ud

HO/\/O\|<

ud

87 punodwo)



0c o€ (04 0S 09 oL 08 06 00T OTIT 0ZT 0€T OFT OGT 09T OLT 08T

wudd

158.

129.

120.

114.

58

45.

739

406

754

532

.443
.224
.019
.596

.713

.260

843

1.356

1.532

1.000

1.022

3.044

0T

o

wdd
|

OO OO~~~

A

.316
.294
.287
.270
.263
L9717
.974
.953
.949
.946
.925
.920

.109
.089
.070

.784
.765
.745

.367

zopN-~~ug

67 punodwo)



(04 0€ 0% 0s 09 oL 08 06 00T OTT 02T O0€ET OFT 0OST 09T OLT 08T

wdd

45.

.298

.331
.730
.554

.422
.999
.576
.169
.032

.836

781

udd
|

9°¢

wdd ¢

8°¢C

9°¢

udd

7
7
7

3
~;

=
<

T2

.355
.340
.268

.549

.593
.574
.554

.586
.566
.547
.293

Zev“rd,/“\\\//()\\v//u(ﬂ

0€ punodwo)



o€ (037 0s 09 oL 08 06 00T 0TT 0CT 0€T 07T 0GT 09T OLT 08T

0c

udd

Lt
Y HW Y

Gl

141.

128
128
127
127
127
126

70

— 84.
7.
77.
77.
76.

M

66.

58.

45.

868

.409
.226
.534
.407
.292
.932

176
424
203
000
577

272

126

046

0T

udd
I

wdd

wdd

R e e N R N N E RN P N

5.

.393
.359
.338
.331
.320
.317
.310
.298
.294
.292
.286
.275
.270
.259
.251
.247
.225

381

.974
.686
.667
.648

.834
.815
.797
.448
.365
.257

. GWN/\/OYHd

ud

1€ punodwo)



0€ 0¥ 0§ 09 0L 08 06 00T OTT 0ZT O0€T OFPT OGT 09T OLT 08T

0c

udd

52.

40.

.256
.070

.785
.561
.439
.743
L7712
.686

.424
.204
.001
.578

.225

.376

116

740

0T

udd
|

wdd

. 985
.948

.734
.718
.700
.683

S°L

wudd

.282
.265
.246
.230
.152
L1117
.082

_
\

wdd

.464
7.
.453
7.

459

436

S, I [ IS IS IS IS IS S G S S IS S S RS RS IS RS (S IS S S S S )

WWWwWwwwww

AN e

2

.464
.459
.453
.436
.333
.328
.321
.310
.305
.293
.286
.281
.275
.263
.251
.246
.231
.226
.214
.210
.206
.185
.178
.173
.162
.155
.300

.985
.948
.734
.718
.700
.683
.282
.265
.246
.230
.152
L1117
.082
.251

.281
.275
.263
.251
.246
.231
.226

ud

ud

HO

S9N

7€ punodwo))



- .

. L

100

-120

140

=160

180

200

220

240

75 70 65

T
60 55 50 45 40 35 30 25 20 15 1.0 ppm

LJ-: L el ppm

Ao A

L -
e -
L F g
5
L]
6

1% ¥

80 75 7.0 65 60 55 50 45 40 3.5 30 25 20 1.5 pRm



(1) wdd

o5t
\

0ol
\

0S

= <— 144.105

TS 143ars
128513
= 128463
127.566

126.550
126.511

- — 76.268

)00S
004

(13) wdd

0'g

—— 7.409

T——7.245

6.096

~— 6085
<~ 5617
S 5605

2.237
2.229
2.225
2217

)00L

002

)00€

)00

)00S

ud

el

ud.



(1) wdd

0 0S8 0oL 0SlL 002
| | | | ,
| I
% o
[+ © (<]
o o <
> S = ; S
o < N
© o - < -~
(1) wdd
ol 0C oe ot 09 0L 08
7 | 7 | | 7 | | 7 | | 7 7 | 7 |
L « T
| v; V ‘
|
|
o~ N~ (2] o ™|
— < © n —| ©
P © P O N el ™ ™
N (2] n n ~ L

ud
HO 0
~0g, 0" fyd




PO,
|

OH
Ph SN N7
+ Ph 2C._OH + F’%CJ\/OH
Ph. _O ' :
Y \/\OH Ph Ph
Ph
;4000(:
;3000(:
;ZOOOC
;1000(3
LJL__LO
I I i
10.0 5.0
ppm (t1)

N———

I I I I
200 150 100 50
ppm (t1)



_ e13%0
67428
880

T T T
8 & 8
I I I I
67.50 67.00 66.50 66.00
ppm (t1)
8 R 8
o ) b
T T T
= o =
8 & 8
I I I
52.50 52.00 51.50

ppm (t1)




13 !
Phlsq/o\/c\ Phlsc;EC\/OH

OH
|
Ph Ph

L

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
ppm (t1)

150 100 50
ppm (t1)




— 52375

51.916

52.50
ppm (t1)

52.00

51.50

— 67342

— 66832

67.50
ppm (t1)

67.00

66.50

66.00




o€ (004 0Ss 09 oL 08 06 00T OTT 0¢T 0€T OFPT OGT 09T OLT 08T

0¢

udd

148.111

129.232

115.476
111.759

77.588
:ﬁ:::::77 165

T~ 76,741

47.675

25.578

2.015

3.000

4.372

4.239

wdd
I

AN NN I ~J~J~J~J~J~J ]~

CN—qd

Al

FPREEEDODNNODODNWWWWWWW

.303
.296
.293
.289
.279
.271
.267
.259
.249
.245
.242
.235
.728
.724
.721
.703
.700
.697
.679
.676
.672
.628
.624
.617
.599
.596
.587

.341
.332
.327
.319
.311
.305
.297
.364
.056
.046
.034
.022
.012
.996
.992
.990
.297
.274

I Anuy ‘S dqe L



0€ [0} 0§ 09 0L 08 06 00T OTT 0ZT O0€T OFPT OGT 09T OLT 08T

0c

udd

_——147.

145

131.

124.

—— 110.

- 107

48.

353
.380

132

745

167
.997

.581
.360
.158
.735

146

.472
.007
.929
.538

0.952

204 —
-

1.000 >—

0.973 —
o ]
o
N

4.106 —

- w7

4.237

6.250
=
el
g
3

DRV WWWWWW

N S

[N}

|
IN)

==

PR RN NN N NN

.260
L1137
.109
.538
.457
.450
.430
.423

.323
.309
.301
.294
.289
.279
.935
.911
.887
.863
.838
.134
.108
.097
.084
.073
.060
.045
.035

023
011
001

.981
.298
.275

CN

7 Anuy ‘s dqe],



0PT 0ST 09T O0LT 08T

0€T

06 00T OTT 0¢CT

08

77.584
477. =
T~ 76,737

oL

09

0§

0y

___—33.861

0€

0c

udd

0T

.345
.335
.327
.312
.305
.295
.260
.619
.609
.602
.587
.580
.569

146.028 @

138.101

126.030

T T—

2.111

Lttt —

2.000>= =
——

111.479 ]

160
.344

.336
.330
.322
.314
.309
.300

.050
.040
.028
.017
.006
.384
.380
.352
.318
.307
.284
.182

Tie— | m——

47.827

4.1T= =

Ny N

FRRPRPRERRPLONNDON WWWwwwww

31.739 9.208 >= ——
31.587 =

25.601 =

A

udd
|

€ Anuy ‘S dqe L

[n



0€T OF¥T 0ST 09T OLT 08T

0ct

[0)7 0§ 09 0L 08 06 00T OTT

0€

0c

udd

g
o
© ]
150.909
]
143.352 7.260
6.899
6.887
L 6.879
6.865
5.000°— =] — — _%6.857
— - T—6.845
2.012 — = = — 6.590
6.577
115.139 6.570
112.719 o ] 6.555
6.547
6.535
o]
77.583
/7 77.159 = — /3.779
T~ 76.736  3997— _ - L
3.268
_ B 3.263
4.080 — = - 3.255
w - 3.248
3.243
56.118 3553
2.031
48.352 /2.021
3890 o m— §§-g;g
\1.988
1.967
25.489 -
Me]
g1
3

p Anuy ‘s dqe],

O=N

B



0€ [0)7 0§ 09 0L 08 06 00T OTT 0ZT O0€T OFPT OGT 09T OLT 08T

0cC

wudd

146.

128.

120.

112.

47.

25.

641

957

192

750

.586
.366
.163
. 740

858

606

32.449

-

33.609

-

33.942

.

0T

udd
|

U

L

Ao -

N A

Ny 7

FRRPRONROOMOOMNNWOWWWWWWW

.261
.191
.180
L1172
.166
.157
.150
.138
.501
.490
.482
.467
.460
.449

.285
.276
.268
.263
.254
.247
.241
.232
.061
.059
.039
.028
.017
.005
.995
.975
.973

10

n

S Anuy ‘godqe],



(13) wdd

0S

147.812

7 131.537
131.121
129.396
s 126.424

__— 122815
: 114.507
114.492
111.623
111.571
111.519
111.467
107.832
107.779
107.726
107.673

)

47.587

25.427

(11) wdd

00k

0'S

00

690 ©

96'0
€0z L

00y T

l6'¢ €

N 2033
2.021
2.010

D4

B!

9 Anuy ‘s dqe],



(1) wdd

002
|

0S4
|

004
|

0S

167.562

150.791

131.315

116.241
110.598

51.346
T~ 47.455

25.394

T N Y

(1) wdd

0ol

0's

00

|

7.908
< Toot

E 7.885
7.878
6.517

6.510
¥ 6.494
6.487

D%0°IN

L Anuy ‘ga[qe],



06T 09T OLT 08T

ovT

139.

0€T

06 00T OTT 0¢CT

08

- — 128

oL

09

0§

0y

0€

0c

udd

— 23.

.040
.324
.987

.584
.364
.161
L7137

.858

.281

571

0T

451

%/N

B N e I e e I N R R NN B S S

CN_/L{CI

\ A

PRPEEEPEEEDODODNONNNNNDNDN W

wdd

.375
.368
.359
.346
.341
.327
.324
.317
.305
.301
.298
.283
.276
.272
.266
.258
.254
.242
.240
.234

.638
.565
.555
.550
.547
.542
.533
.525
.519
.515
.510
.501
.836
.826
.815
.803
.798
.791
.781
. 770
. 755

8 Anuy ‘s dqe ],



o€ (004 0S 09 oL 08 06 00T OTT 0ZT 0€T O0FPT OGT 09T OLT 08T

0¢

wudd

T

- 77.
T~ 76

B 23,

.773

.349
.314
.917

585
161
737

.130

.097

509
293

29.163

70.837

0T

udd
|

A

R I e I e N N RN RN

=\

PREPRPRPEPREPONONORNRONNNNNNONNONNONWWWW

.319
.313
.305
.291
.285
.260
.254
.240
.234
.218
.212
.206
.199
.193
.186
.183

.173
.151
.129
.107
.542
.531
.524
.508
.502
.487
.478
.365
.357
.341
.336
.321
.312
.295
.291
. 743
.732
.720
.710
.701
.380
.358

o

6 Anuy ‘s dqe ],



09T 0LT 08T

0ST

0€T OFT

0Ct

0TT

06 00T

08

oL

09

0Ss

(024

o€

0¢

udd

[
o
© ]
153.132
]
141.882 7.359
7.356
1.000>— —— 7.353
\7.350
o 7.260
6.307
6.301
6.297
1.039>— = 6.291
1.014 ~ — 6.182
110.064 7] 6.180
107.595 6.171
6.170
— ——5.292
o
77.585
/ .
= 77.162 -~
T~ 76.738
. __—3.629
2.119>— e 2.563
2.559
2.555
o 2.550
2.541
2.533
_53.985 S e
———— 52.173 4.170 =
2.523
2.518
N 2.508
Y - 1.821
4.133>= 1810
1.800
1.788
1.776
- 1.765
23.561 1.755
iej
g ]
3

01 Anuy ‘s dqe],



0€ [0)7 0§ 09 0L 08 06 00T OTT 0ZT O0€T OFPT OGT 09T OLT 08T

0c

wudd

58.
54.

36.

23.

.932

.027
.746
.384

.872
.448
.025

779
634

261

877

5.182

2.007 >—
2.028

4.000 —

3.943 =

0T

udd
|

el S SENESESENENE SN S SN SN SN CESENENENEN RIS CE RSN SN SN S SIS SIS S SRS RS IS IR IR IR IR S (NS (RS (S (RS IR RS IR |

.232
.228
.223
.207
.204
.200
.188
.180
.145
.136
.122
117
.108
.099
.091
.085
.080
.795
.791
771
.765
.755
.739
.701
.685
. 647
.636
.631
.622
.615
.611
.596
.591
.532
.522
.517
.514
.508
.499
.491
.486
.481
L4717
.467
.439
.434
.431
.778
.763
.752

11 Anujy ‘g d[qe],



0€ [0)7 0§ 09 0L 08 06 00T OTT 0ZT O0€T OFPT OGT 09T OLT 08T

0c

udd

152.387

129.111

— — 119.291

116.648

77.584
B :4411::77.365

- ¥77.160
76.737

50.801

_—25.999

- T —— 24.453

2.099
2.050 —

1.000 —

4.189

4.233
2.153

0T

udd
|

I N

FRRRRERRRRRRERRRREERER R W0WW

DN OO ~I ~J~d~d~J~J~J~J~1-

.320
.313
.306
.297
.289
.283
.276
.267
.259
.251
.997
.994
.987
.971
.968
.965
.956
.886
.882
.878
.861
.858
.855
.837
.834
.830

.209
.192
.173
.788
.770
.762
.751
.741
.733
.726
.714
.655
.647
.639
.629
.612
.601
.593
.589
.575
.570
.292

N—-ud

71 Anuyg ‘g d[qe ],



0¥T 0ST 09T O0OLT 08T

0€T

— — 145.054

_— 128.084

06 00T OTT 0Ct

08

p— = 127.730
126.600

77.583
B %77.361

oL

09

E - T 77.160

3 \76.737
3

- 63.371

— 52.189

0Ss

(024

o€

— —29.073

0¢

udd

- ———— 27.188

0T

RSN S S B RS S S S S S |

Ud
=

wdd

.378
.373
.349
.347
.322
.319
.312
.295
.290
.275
.270
.252
.237
.232
.226
.217
.208
.199
.189
.185
.180

.802
L7179
.757
.734

.628

.575
.514
.492
.368
.346
.329

€1 Anuy ‘s d[qe ],



