Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2018

Electronic Supplementary Information

Dirhodium(II)-Catalyzed ortho C—H Amination of Sterically Congested V,/V-

Dialkylanilines

Motoki Ito,” Tomoya Nakagawa, Kazuhiro Higuchi and Shigeo Sugiyama*

Meiji Pharmaceutical University, 2-522-1 Noshio Kiyose, Tokyo 204-8588, Japan



N,N-Diisopropyl-2-(tosylamido)-4-bromoaniline (2d)
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N,N-Diisopropyl-2-(tosylamido)-4-butylaniline (2e)
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N,N-Diisopropyl-2-(tosylamido)-4-phenylaniline (2f)
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N,N-Diisopropyl-2-(tosylamido)-4-methoxyaniline (2g)
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N,N-Diisopropyl-2-(tosylamido)-4-methoxycarbonylaniline (2h)
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N,N-Diisopropyl-2-(tosylamido)-4-allyloxycarbonylaniline (2i)
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N-(1-phenylethyl)-2-(tosylamido)-p-toluidine (2j)
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N-Cyclohexyl-N-(1-phenylethyl)-2-(tosylamido)-p-toluidine (21)

:

ey g

=
Mo s AN AN O OO MmO N AU OO O 0O 0@ O m0 oW OO
N O A0 0T FODED M A D@OND N H@ID G- OMmAE0a0MmG®N oo n®nNac oS
e R R R N R R e R RS R R v U = R = S = R g S i v R v v SR =
LnonEnanaaaeaaannanaaeEnaag A remmneEeEneg
CE R R R R R S ST e TaN NNl A A 00 8000000000000 1
L_LJ:ﬁ_4¥_ﬁ£, LLL L L L Ll L L L L L
=== = ==
!
! @
&
o
|
-
;
"
i
_
5
=
PPN
I T [ T I T I T T
10 8 @ 4 2 0
T O T O 0O e m wow w @ R R
N O M- oM WD o — O - |2l [ =T R o]
w e W O WD o O MmO W won ooy
- M S @D [l =] [l 3 o MO A A A ™
P S el N VI N oo v N Toed e W
Rt Qi Gt S e S ) A e e B

10

DFTLE
COMNT
DATIM
QOENUC
EXMOD
QBFRQ
QBSET
QBFIN
POINT
FREQU
SCANS
ACQTM
PD
1
IRMUC
CTEMP
SLVNT
EXREF
BF
RCAIN

DFTTE
COMNT
DATTM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
Wl
IRNUC
CTEMP
SLVNT
HXREF
BE
RBALN

A-MeCHHAN {cHesx) CH (M
single pulse decocug
2017-08-26 10:31:50

1H

single pulse.

399.78
4.19
7.29
26214
6002.40
8
1.3673
2.0000
3.05
1H

60.0

CDCL3
0.00
0.12
34

Jxp
MHzZ

sec
sec
usec

Ppn
Hz

Me

TsHN

Me

\T/

21

A-MeChHAN {cHex) CH (M
single pulsc decoup

2017-08-76
13cC

single_pulse_dec

100.53
5.35
5. 88
26214
25125.63
400
1.0433
1.7000
3.53
1H

60.0

CDCL3
77.00
0.1z
60

Milz
KHz
z

Hz

sec

sec

usec

ppm
Hz

10:33:13



(R)-N-Isopropyl-N-[1-(tert-butyldimethylsilyloxy)propan-2-yl]-2-(tosylamido)-p-toluidine (2m)
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(R)-N-Isopropyl-N-[1-(mothoxymethoxy)propan-2-yl]-2-(tosylamido)-p-toluidine (2n)
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(R)-N-Isopropyl-N-[1-(p-methoxybenzyloxy)propan-2-yl]-2-(tosylamido)-p-toluidine (20)
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N-isopropyl-N-(1-phenylethyl)-1-(tosylamido)naphthalen-2-amine (2p)

W owmogwao®m o
! WD (D@ D O
¥ Taadmomo o
HHHHOOOOO
g
EA- A !
- A o (|
-
| 8 [
TT T T 71T
7.5 7. |
i
o
9 =
¢ oy
o <
C>J (=]
i <
A o
-1
=] -
ﬁ
PRM
T T
\ [ [ [ \
10 2 @ 4 2 0
L = I =R - o @ © o m
B T T - R S e =L D oo w @ o
L-e T BGPTSR R S s IS S A L= TR S A S R MmO W o~ (3] oo s
B I Ty B I R O e S SRt SN - BT AT R ISR =1 — o
R R R RN NE N VR oo S i R
I i i e e e |
bl N N
1
1
[
"
i
I
I
1 1
[
1
]
I
PEM
I L L L L ] T I LI B B
175 150 125 100 75 50 25

14

NFTTE
COMNT
DATIM
OBNUC
EXMOD
QOBFRQ
OBSET
QBFIN
POINT
FREQU
SCANS
ACQTM
PD
W1
IRNUC
CTEMP
SLVNT
EXREF
BF
RCAIN

DFTTE
COMNT
DATTM
OBNUC
FXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
Wl
IRNUC
CTEMP
SLVNT
HXREF
BE
RBALN

Naphthyl-2-N{iPr}CH
single pulse decoug
2017-08-26 09:22:60

18
singl

1H

CDCL3

e pulse.

399.78
4.18
7.29

26214
6002.40
8

1.3673

2.0000
3.05

50.0
0.00

0.12
32

2p

Jxp
MHzZ
KHz
Hz

Hz
sec

sec
nsec

ppm
Hz

Waphthyl-2-N{iPr)CH
single pulsc decoup
2017-08-26 09:24:23

13cC

single_pulse_dec

2

1H

CDCL3

100.53
5.35
b.86

26214
5125.63
400

1.0433

1.7000
3.53

50.0
77.00

0.1z
60

Milz
KHz
z

Hz

sec

sec
usec

ppm
Hz



N-isopropyl-N-(1-phenylethyl)-5-(tosylamido)quinolin-6-amine (2q)
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DATTM
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FREQU
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HXREF
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COMNT
DATTM
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N-Isopropyl-N-(1-phenylethyl)-3,4-dimethyl-2-(tosylamido)aniline (2r) and N-Isopropyl-/NV-(1-
phenylethyl)-4,5-dimethyl-2-(tosylamido)aniline (2r’).

DFTTLE  3,1-MeZC6H3N{iPr)CH
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N-Isopropyl-3,4-dimethyl-2-(tosylamido)aniline (S2r) and N-Isopropyl- -4,5-dimethyl-2-
(tosylamido)aniline (S2r’).
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N-Isopropyl-N-(1-phenylethyl)-4-methyl-3-methoxycarbonyl-2-(tosylamido)aniline (2s)
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EXMOD
QBFRQ
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QBFIN
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FREQU
SCANS
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N-(1-phenylethyl)-4-methyl-5-methoxycarbonyl-2-(tosylamido)aniline (2s”)
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COMNT
DATTM
OBNUC
FXMOD
OBFRQ
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POINT
FREQU
SCANS
ACQTM
PD
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IRNUC
CTEMP
SLVNT
HXREF
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DATIM
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EXMOD
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sopropyl-4-methyl-5-methoxycarbonyl-2-(tosylamido)aniline (S2s)
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COMNT
DATIM
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EXMOD
QBFRQ
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QBFIN
POINT
FREQU
SCANS
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PD

1
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CTEMP
SLVNT
EXREF
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COMNT
DATIM
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EXMOD
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single pulse
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N-(1-phenylethyl)-3,5-dibromo-4-methyl-2-(tosylamido)aniline (2t).

DFTTR  3,5-Br2-4-MeCBH2N (1

- A s OO @D O AT @ N L@ mO W oo 0N WO O
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POINT 26214
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SCANS 8
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TRNUC 1H
ClEMP 21.1 c
SLVNT CDCL3
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SCANS 400
ACQTM 1.0433 sec
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“ BF 1.20 Hz
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DFTTE
COMNT
DATIM
QENUC
EXMOD
QBFRQ
QOBSET
QBFIN
POINT
FREQU
SCANS
ACQTM
PD
1
IRMUC
CTEMP
SLVNT
EXREF
BF
RCAIN

3-0-Methyl-17-[4-(diisopropylamino)-3-(tosylamido)phenyl]estradiol (2u).

A-{3-MeQestron) -C6H

single pulse

2017-08-30 14:18:00
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single pulse.
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7.29
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8
1.3673
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18

60.0

CDCL3

0.00
1.20
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EXRER 77.00 ppm
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N,N-Diisopropyl-2-(p-nosylamido)-4-bromoaniline (4d)
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POINT 26214
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SLVNT CDCL3
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BF 0.11 Hz
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N,N-Diisopropyl-2-(2-pyridinesulfonylamido)-4-bromoaniline (5d)
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DFTTE
COMNT
DATIM
QENUC
EXMOD
QBFRQ
QOBSET
QBFIN
POINT
FREQU
SCANS
ACQTM
PD
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CTEMP
SLVNT
EXREF
BF
RCAIN

DFTTE
COMNT
DATIM
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EXMOD
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POINT
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N,N-Diisopropyl-2-(trichloroethoxysulfonylamido)-4-bromoaniline (6d)
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FREQU 6002.40 Hz
SCANS 8
ACQTM 11,3673 sec
PD 2.0000 sec
il 3.05 usec
IRNUC 1H
CTEMP 60.0 ¢
SLYNT CDCL3
EXREL 0.00 ppm
BEF Q.11 Hz
RCAIN 32
- n
2 o
c ~N
I
TcesHN /F"r
w
N
- ~iPr
L=l
B y {
L Br
FPM Sd
T I T T I T I T | T
10 8 6 4 2 0
o e ;o = I “ . DNFTTF  4-BrC6HANI Pr2+TcesN
GEogas 2 ame s b < COMNT single_pulsc
P I - - DATTM  2017-07-01 14:33:24
noNYNg o o b w0 o OBNUC 13C
k FXMOD single_pulse_dec
‘ \ ‘ \H ‘ \ oBER 100,55 itz
) OBSET 5.35 KHz
| OBFIN b.86 Iz
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N,N-Diisopropyl-2-(tosylamido)aniline (2v)
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QBFIN
POINT
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PD
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EXREF
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EXMOD
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POINT
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N,N-bis[4-(diisopropylamino)phenyl]-tosylamide (8)
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EXMOD single pulse.jxp
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POINT 26214
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= SCANS 16
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POINT 26214
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N-[4-(Diisopropylamino)-3-(tosylamido)phenyl]-N-[4-(diisopropylamino)phenyl]-tosylamide or
N-[4-(Diisopropylamino)-2-(tosylamido)phenyl]-N-[4-(diisopropylamino)phenyl]-tosylamide

DFTLE  PhNiPT2+TsNTPh by-p
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N,N-Diisopropyl-2-(tosylamido)-5-ter-butylaniline (2w)
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N,N-Diisopropyl-2-(tosylamido)-5-[2-(methoxycarbonyl)propan-2-yl]aniline (2x)
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N,N-Diisopropyl-2-(tosylamido)-3,5-dimethylaniline (2y)
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N,N-Diisopropyl-2-(tosylamido)-3,5-dimethylaniline (2z)
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Ethyl 1-Bromo-4-(diisopropylamino)bicyclo[4.1.0]hepta-2,4-diene-7-carboxylate (12)
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Ethyl 2-(2,4,6-Triisopropoxyphenyl)acetate (13)
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N-Tosyl-2,4,6-triisopropoxyaniline (14)
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(R)-N-Isopropyl-N-(1-hydroxypropan-2-yl)-2-(tosylamido)-p-toluidine (2m’)
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QOBSET
QBFIN
POINT
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(®)-1-Isopropyl-2,6-dimethyl-4-tosyl-1,2,3,4-tetrahydroquinoxaline (15)

P T T T
up = 0] U} WS ) OO m B B e e = L e T S B U B R B A T S BRI o B A )] (=
CICUC Nt R IURE SR EINRLRRTENA3%53023288 8
P 0 0 W0 00 W0 W0 M Mmoo me) Mmoo M, RSV B o B B o e (=
AL LLLLLL \\Q\%\/ 7%}?&§ﬂ\ P LL VZ

:
[}
d
o
a
E
|
"
!
! o
) <)
oA
o
3
i~
-
"
S
FPM
\ T b | [T
10 8 5 1 2 0
WD e N0 on e o o e - oo o
Lo B e == B == Ty Y Lt BV T o VIS A e o et o oo oo o
[ B R s B I B ) ™ w = Wy = - ;W
Dt s B L R B I oo e = Rt — SR
SHedrsgszany e 5% J833
RS TR R
|
I
I
1
I
PEM
||\\‘\\\\‘|||||\||\ \\\\|||||‘\\\\‘\\||
240 175 150 125 100 15 50 25

37

DFTTE
COMNT
DATIM
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EXMOD
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POINT
FREQU
SCANS
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(R)-N-Isoprop
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(R)-N-Isopropyl-N-(4-hydroxybutan-2-yl)-2-(tosylamido)-p-toluidine (2aa’)
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(®)-1-Isopropyl-2,7-dimethyl-5-tosyl-2,3,4,5-tetrahydro-1 H-benzo[b][1,4] diazepine (16)
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