Ruthenium-Catalyzed N-Alkylation of Amines and
Sulfonamides Using Borrowing Hydrogen Methodology

M. Haniti S. A. Hamid, C. Liana Allen, T Gareth W.
Lamb, T Hannah C. Maytum, T Aoife C. Maxwell,*
Andrew J. A. Watson' and Jonathan M. J. Williams'

7(-Department of Chemistry, University of Bath, Claverton Down, Bath, BA2 74Y, UK
! GlaxoSmithKline Research and Development, Gunnels Wood Road, Stevenage, SGI 2NY, UK

Spectroscopic Data for Synthesized Compounds
Compounds from Table 6 on.



(14) wdd

05k
\

004
\

0S

AL

dl

143.854

136.891
130.141
129.017
128.304
127.586

47.591

21.968

(14) wdd

0L

0's

(874

0l

860 L

00¢Cc T

00e L+

[N—

7.633
7.605
7.157
7.131
7.113
7.107
7.098
7.092
7.081
7.071
7.055
7.048

D

__——5.191
X—5.170

5.150

(

\/N\

3.976

I s

2.295

_lo1-d

7\

I

ud

/,

O

6]

I Anuy ‘9 d[qe],



(14) wdd

oSk

00k

0S

140.336
136.837
133.094
129.557

128.186
127.496

47.588

(14) wdd

0L

0's

(874

0l

961 |
a0e
&y {

860

00 L

7.711
7.687
7.423
7.398
7.374

v —— 7328
o—7.302

7.278

7.116
7.083
7.065
7.044
7.033
7.018

iy

___—— 539
X— 5375

5.355

(

N, Ud

3.968

T 347

¢ Anuy ‘9 dqe ],

oo

ud



(14) wdd

oSk

I
LI

00k

.

0S

(14) wdd

139.463
138.918
~—— 136.498 |

_———133.130 i
129758

t 129.086 ~_|
\ 128.982 °
128.316 h

206

127.488 i
o _|
o
1 o0 {
o _|
o
E— ooz L
w_|
o
47.614 J
o
o

€ Anuy ‘9 dqe ],

6]

7\

__YH%10-d

/,

O

ud __N

T




(14) wdd

05k
\

004
\

0S

163.317

N\ 129.066
¥ 128.291
128.242

I

114.687

56.063

47.626

(14) wdd

160

86'L L
00e T

H

ud__N

<o HPO0IN-d

\Y

ﬁo

O

p Anuy ‘9 d1qe ]



(14) wdd

oSk

|

00k

ok

0S

i

o
o -
3
s
©
150.332 1 oz {
: - — 8186
146.412 o ] < e
o . _ .
1 0z { — S~ 7888
135.998 1 7.860
129.182 8 .
128.706 T 20 — - . :
128.576 3 . 7.142
128.325 4 7.079
124.685 .
o _|
o
1 v { - — 5324
(%]
o
7 ooz - — 4131
N
P 1 S a2
o
e
47.769 i
s
p
g —

S Anuj ‘9 91qe ],

O

\Y

g~ HPON?O-d

/N

H
@)

ud__N



(14) wdd

osl
\

004
\

0S

137.087
136.600
135.241
132.563
129.968
129.684
129.242
129.071
129.018
128.308
127.972
122.723

1Y)

47.765

(14) wdd

0's

\

6]

~
S
/7N

o]

I=

ud

9 Anuj ‘9 d[qe],



(14) wdd

05k
\

004
\

0S

m

137.404

129.228
128.368

47.450

41.184

(14) wdd

(174

08y |

660 {

oz

0oe £

7.235
7.231
7.220
7.210
7.197
7.187
7.180
7.169
7.161
7.156
7.152
7.141

5329

N
5.290

2.664

.

\

/,

R
00

Ud _N__ BN

L Anujy ‘9 d[qe,



(14) wdd

osl
\

00l
\

0s

E

= -

"

i

"
AN

L
g

143.917
137.361
134.095
133.591
133.266
130.111

128.936
e

128.062
127.596
127.115
126.722

126.545
126.094

A

47.861

21.910

(14) wdd

0's

(U84

106
20’1 €
20z €

8i'e L

2014

80

00¢ T

2.289

?
_|
=
\ O
055
I=z

8 Anujy ‘9 dqe ],



(14) wdd

05k
\

004
\

0S

i
_ _ =
o -
' .
¥

157.621

143.424

137.682

130.178
129.791
129.605
127.474
124.753
120.934
110.521

55.588

44.369

21.887

(14) wdd

0L

0's

(874

0l

56l

o€ |
ve'L

v6°0

00z L

00¢ L

862 L

7.595
7.589
7.573
7.568
7.561
7.134
7.125
7.098
7.082
7.077

6.996
6.990
6.971
6.966
6.741
6.737
6.716
6.713
6.691
6.688
6.658
6.630
5.125
5.104
5.083
4.062
4.041

(| AT

—

3.646

2.299

O3

_lo1-d

N\

T

=y
oo

/,

6 Anujy ‘9 dqe ],



(14) wdd

0sk

00k

0S

bt

e

o
o -
3
©_|
o
—— 148313 J
7707 ® |
143.926 J _—— 7.684
137.326 1 ooz — 7656
7.243
130460 - 7218
T—— 130134 < | 6.692
TS 7588 o] EE 6.688
T 121758 i 6.682
1 ezl - N 6623
b 6.596
: 6.588
6.570

<~ 108.881 o _|
o
T qos632 66 |

o |
o
1 ) 4674
4 oo { % S—— 4.655
- 4.635
5] T 3.948
o 002 %?77 — 3
1 ~——— 3.928
w |
o
47.565 J
1 ooe L gﬁ — 2.362
N
o
21.952 J
g —

01 Anuy ‘9 d[qe ]

_lo1-d

/7
(O}Ne;

N



(14) wdd

05t
\

004
\

0S

143.778

137.131
136.848

|

130.082
127.410

¥
\ 123.156
122.572
119.847

118.882

111.882
111.839

43.546

25.912
21.933

(14) wdd

0o'b
[
e
eee L

¥0'L ©
90'L

1604

oz
86'L |

00e T

8.053
7.538

7.511
7.428

7.401
7.345
7.310
7.284
7.229
7.202

—— 7.169
— 7145
7.095
7.069
7.043
7.007
6.995
6.971
6.945
6.922
6.902
6.900
6.802

T

%

__—— 4569
N—— 4.550

4.530

{

3.173

——3.151
— 3130

3.108
2.812
2.790
2.768

2.274

(M

_lo1-d

N\

I

\

/,

R
oo

HN

L1 Anuy ‘9 d[qe],



(14) wdd

osl
\

00l
\

0s

143.621

137.522

- 130.046

T~ 127.480

49.795

(14) wdd

161

v0z L

20l {

p

2

— 7.764
S~ 7.737
—— 7315
S~ 7.288
?
—
o
\ _O
g
Iz
——— 4744
S~ 4725

71 Anuy ‘9 9dqe ],



(14) wdd

0SL

143.228

137.087

- 129.597

00k

0S

T 127.044

48.268

21.454

10.614

3.453

(14) wdd

0'g

7.769

S 774

7.302

707

4852

N—— 4.834
4.815

2,823
/ 2.803
; 2.799

T——— 2779

00

2411
0.886
0.883
0.875
0.870
0.859
0.852
0.849

0.843
0.833
\ 0.817

0.463
0.447
0.443
0.428
0.420
0.417
0.401
0.101
0.085
0.065

€1 Anuy ‘9 dIqe ],

_lo1-d
oo

N\



(14) wdd

0S4
\

004
\

0S

67.815
64.149

50.082

29.252
26.102

(1) wdd

06

08

0L

09

0S

oy

0Cc's {
8¢S {

. o é

3.663
3.648
3.632
2.503
2.487
2.472

2.162
2.151
2.139
2.126
2.115
2.104
2.091
2.079
2.068

1.833
1.814
1.801
1.768
1.746
1.735
1.715
1.706
1.673
1.580
1.575
1.544

Il

[ Anpuy ‘L dqe],



Table 7, Entry 2
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Previous spectra doped with 1-phenylpropan-2-ol:
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3

Ph_~ A~ +
N PP A0 coH

1H

1H{1H} sel at 1.55 ppm

Spectrum (a) shows a quartet at 54.00 allowing a rough integration of 1.000:0.022 for
the enantiomers. Since the original spectrum was difficult to resolve, we irradiated at

01.55 to give 2 singlets at an integration of 1.000:0.016 shown in spectrum (b) from

which the ee was calculated and found to be 98% ee.
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Compound 53 & Compound 54
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