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1. '"H and “C NMR data of isoquinolines

1-Methyl-3,4-diphenylisoquinoline (5a):
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6-Methoxy-1-methyl-3,4-diphenylisoquinoline (5b):
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6-Bromo-1-methyl-3,4-diphenylisoquinoline (5c):
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1-Methyl -3,4-dipropylisoquinoline (5d):
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Methyl 1-methyl-3-phenylisoquinoline-4-carboxylate (5f):
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4-(4-Chlorobutyl)-1-methyl-3-phenylisoquinoline (5g):
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4-((tert-butyldimethylsilyloxy)methyl)-1-methyl-3-phenylisoquinoline (5i):
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1-Methyl-3,4-diphenylbenzo[h]isoquinoline (5j):
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114

80.800

Hz

sec

usec
usec

sec

J A a L_/
) \
o o
{o. 8
- Ll
T T T T T T T T T
9 8 7 6 5 4 3 2 1 Ppm
R R A R R R S P @ NAME 86-X1-53
CHONTHOMNTOANLSOINLTMOO T nmo © o~ EXPNO 5
GusannARaisinannAsid 2as - 5 e :
EERERREEE R REREERE R N 3 s Date 20130402
Time 14.24
\\H\"\‘\\\\'%/ \‘/ INSTRUM spect.
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
3 J s 89 R EERE D 65536
3 b S« eSS hacsmnem SOLVENT cDC13
g 5 6 ®r mddooeeccrm NS 299
2 o S an nnmadIINSSN s 4
a 3 R R R R R R el 18028.84¢ e
‘ ‘ ‘ \ ’ \\\\\\\\// FIDRES 0.275098 Hz
aQ 1.8175818 se
RG 812
Me D 27.733 us
DE 9.00 us
TE 299.4 K
NN D1 2.00000000 se
D11 0.03000000 se
_ DO 1
J | l l l | | Ph @ CHANNEL £1
NUCL 13C
: : : : : : : Ph 1 10.20 us
. PL1 -1.00 aB
155 150 145 140 135 130 ppm (5)) SLiw 18.97366524 W
sFO1 75.4752953 ME
”””” CHANNEL f2 ======
CPDPRG2 waltzl6
NUC2 H
PCPD2 95.00 us
PL2 ~2.00 aB
PL12 16.73 dB
PL13 19.00 di
PT.O2W R TRRI{ANN W
i T i T i T i T i T i T i T i T i T T
180 160 140 120 100 80 60 40 20 ppm

11



2,3-Diphenylindeno[1,2,3-ij]isoquinoline (5k):

CYNNOaMUVYONOORNMENHOM NAME SG-x-283
S mRRONYmMANNOOOYMHRD S 3 G
AAFAHHO0O®E®® N0 00D EXPNO 20
R R N N N N A e A NN PROCNO 13
Date_ 20130502
Time 0.06
INSTRUM spect
PROBED 5 mm PABBO BB-
Ph PULPROG 2930
s~~~ oOo MOVOVONCOXUMMENHOMANNTAVHNNOINHNNS = O - TD 65536
aamr o N MONNO N Y TIMHERYIRONIINNA AN NN © D N SOLVENT cpCl13
AAREaA PP RRRREN e ININNNYIIIIIITIIMAMANNNNNNN Ne 3
O RSO U Ph :
N SWH 6188.119
| FIDRES 0.094423
N B0 5.2953587
RG 203
bW 80.800
DE 9.00
TE 298.0
D1 2.00000000
TDO 1
M (5k) CHANNEL 1
L J J 11.
o < w( o 0 © © -2.00
=1 S ol e =] S| |© .75835800
- o ~l I < @l 6 300.1318534
T T T T T T T 1 Laes
13000
8.4 8.2 8.0 7.8 7.6 7.4 7.2 pPpm EM
0
0.30
0
1.00
T T T T T T
10 9 6 5 3 2 pPpm
P R b T LRI wavE sG-x-283
MY EMIANHR OO HODNO FTME O~ o EXPNO 21
OYHCONNMAHOCOM®NNINININNNO PROCNO 13
CRTIANnNdnARaNNNNqNINNY Date 20130502
Time 1.16
\\H\“\“\‘\\\\‘ //"%// Ph INSTRUM spect.
PROBHD 5 mm PABBO BB-
Ph PULPROG 2gpg30
a s NS ENNENNEEaSEgnN ey Z>N 6o
© o NOHNOVMENONOOOMODHNMO I~ oOLVENT CDC13
~ o T EMNANHNORHOONAIMR O~ O NS 1024
o < HOONEMNHOOO®ONN N ININNN O 1 DS 4
@ o TINOMMMNAMMNANNNNN NN N NS SWH 18028.846
- - B J R i i R R R R s .
FIDRES 0.275098
AQ 1.8175818
RG 1030
D 27.733
DE 9.00
(5k) TE 298.9
Dl 2.00000000
D11 0.03000000
TDO 1
o CHANNEL f1 ==
NuCL c
Pl 10.20
PL1 -1.00
PL1W 18.97366524
SFO1 75.4752953
=== CHANNEL £2 ===
J J CPDPRG2 waltzl6
- - " ! NUC2 1H
PCPD2 95.00
T T T T T T T T T 1 PL2 -2.00
PL12 16.73
160 155 150 145 140 135 130 125 ppm PL13 19.00
PLOW 2 75835800
o fi | \ / ‘ ‘
T T T T T T T
180 160 140 120 100 80 40 20 Ppm

12

Hz
Hz
sec

usec
usec

us
dE
dE

w



3,4-diphenylisoquinoline (51):

O oI NAMMNOONE IR IO AN ENNEATOMIN =00 M °
583383880 EBEI ettt nmmmmmmaNANNNa AT 8
B N N T s Ph S
Ph NAME SG-%-1
N\ EXPNO
| PROCNO
NN Date 20131C
H Time 0.
INSTRUM spe
PROBHD 5 mm PABBO E
PULPROG ZC
(51) TD 65¢
SOLVENT CDC
NS
2 R R O i R R e U] DS
B 588838 BL 88300 CTERGRmAA
a B R R S 6188.1
FIDRES 0.094¢
\MWW aQ 5.2953¢
RG z
D 80.¢
DE 9.
TE 29¢
D1 2.00000¢
TDO
= CHANNEL f1 =
Pl 11.
PL1 -2.
PLLW 8.75835¢
M SFO1 300.1318¢
| | | )
(=3 (=2} < ~
: 2 B Bk
- o el wn wn
T T T T T 1
9.5 9.0 8.5 8.0 7.5 Ppm

© -
o]
~
o
w4
=
w
N 4
[y

ppm
wedggaeddTencEann
VIEITOMOHANOMOAS SO mor NAME SG-X-133
8353598 RTRAASNSR 2385 EXPNO 21
fognerdoooanmrnmn ‘o PROCNO 1
SAI0o00oaSNANNaNS NN Ph bate 20130625
\\\\\N\% \‘/ Ph INSTRUM spect
/ N PROBHD 5 mm PABBO BB-
PULPROG zgpg30
N @ o o = oWAdIONODA M | D 65536
83 2 g3 aanR3sessRsd o
o o <+ - TOSTNOSINNNO® \ SOLVENT CcDC13
o o o = e HOOOON IS H S 783
a9 $ 5 8 SR8385888RKE b3
5% K] 99 qooos9sgsney

4
SWH 18028.846 Hz
\\\ \\\V/// FIDRES 0.275098 Hz
20 1.8175818 se

912

us
DE us
TE 299.4 K
D1 2.00000000 se
D11 0.03000000 se
TDO 1
CHANNEL f1 =
13C
10.20 us

-1.00 dE
18.97366524 W
75.4752953 ME

e J\ A " j 1\ { CPDPRG2 waltzl6

CHANNEL f2

T T T T T T nuez S
PCPD2 95.00 us
150 145 140 135 130 ppm PL2 22.00 aE
PL12 16.73 dE
PL13 19.00 dE
PT.OW R TRRI{ANN W

T T T T T
180 160 140 120 100 80 60 40 20 pPpm

13



a8ARmaoa ERRR R b SR Rt NAME G-X-247
AR ® 0@~ AN NS TSI eTTmMmammMANNHHdd EXPNO 20
CoNN NN~ T e e N N N A N N M NN AN Ph PROCNO 1
Date_ 20130503
Time 2.30
Ph INSTRUM spect
Z\ PROBHD 5 mm PABBO BB-
PULPROG 2930
| ™D 65536
N SOLVENT cpCci3
Ph NS 32
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
50 5.2993987 sec
RG
(5m) DW 60800 usec
DE 9.00 usec
TE 298.0 K
D1 2.00000000 sec
0o PN MOE IO ANNOEAINNTOONTOON TSI
o © MMAOMOOORDINNOEEIMNHADOTHOMH®© O TDO 1
an PR ErRee NN NNNY TS ITITINNAARANAA
® o I N N A e e N N N N N
I NS 1
Pl
PL1
PLIW
SFOL
sI
SF
WoW
ssB
LB
GB 0
BC .00
A [
lo{ © < ‘T‘— TD © N
= o e S S S S
- - - w 6l e ©
T T T T T T T 1
8.4 8.2 8.0 7.8 7.6 7.4 7.2 ppm
A
) (.
< ([ (O |m|N
c2eele
28
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 pPpm
SR RN R R RN R R ] NAME 86-x-247
R RPN PR R R R G B SR SR EXPNO 21
OO HONN 1000 MIBNNN N Y G PROCNO 1
R R R R R R R R R R Date 20130503
Time 3.41
Ph PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
° @ FM CE MNTORMYISSAONMO ™ 65536
S ® a3 R3  R8SI0aNBRRRIARI Ph SOLVENT cDC13
S @ 4o Ff roccasssrrRnew Z\| N 1024
3 < ST MM MAOAANNNNNNNNS DS 4
4 3 53 080 ooonaNSsNNNsss | onE 18028846 s
‘ ‘ ‘ \/ ‘\\N\\j V//// NN FIDRES 0.275098 Hz
Ph AQ 1.8175818 se
RG 724
DW 27.733 us
DE 9.00 us
TE 299.0 K
D1 2.00000000 se
(5m) D11 0.03000000 se
TDO 1
CHANNEL f1
1 1 LUl E
1 10.20 us
PL1 -1.00 dB
PLIW 18.97366524 W
T — T T T T o R
160 155 150 145 140 135 130 ppm - .
CHANNEL f£2
waltz16
1H
95.00 us
-2.00 dB
16.73 de
19.00 de
R TRRIGANN W
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 Ppm
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(E)-3,4-diphenyl-1-styrylisoquinoline (5n):

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

7.773

sSSSes\le=

.48
—— s

TD
SOLVENT
NS

(5n)

0

[ g

0

1

=]
]

©
w

T T T PL1
7.6 7.4 ppm

EE

©

ppm

153.663

AN

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
| PROBHD
PULPROG

153.663
150.085
141,352

TD
SOLVENT

(5n)

l NUC1

I HJ

T T T T T T
150 145 140 135 130 125

ppm

il | .

T
140

T T
180 160 120 100 80 60 40 20 ppm

15

SG-X-257
20

1
20130509
0.11

spect
5 mm PABBO BB-
2930

65536

cpe13

23

2
6188.119
0.094423

5.2953587
256

6
80.800
9.00

298.3
2.00000000
1

-2.00
8.75835800
300.1318534
32768
300.1300001
EM

0
0.30

0
1.00

SG-X-257
28

1
20130509

3.05

spect

5 mm PABBO BB-

4
18028.846
0.275098
1.8175818

299.2
2.00000000
0.03000000

1

CHANNEL fl ====;
10.20
-1.00
18.97366524
75.4752953
CHANNEL f2 ====
waltzlé
1H
95.00
-2.00



1-(benzyloxymethyl)-3,4-diphenylisoquinoline (50):

10.04
5.05

o (ool |10

S ola|e|e

- ARl
-

T T
ronwamME~TO
QO NNYO
MMoaN®TND
CAoOREWHHO
nTImmmmnn
Hedd e d o

126.085
77.654
77.230
73.873
73.153

TT—176.807

~X

S

126.085 j;f:

_—131.427
T——131.264
128.560

_—130.500
——130.282

~

NAME 5G-X-201
EXPNO 6
PROCNO
Date_
Time
INSTRUM
PROBHD 5
PULPROG
TD
SOLVENT
NS
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
aQ 5.2953587 sec
RG 101
bW 80.800 usec
DE 9.00 usec
TE 297.8 K
D1 2.00000000 sec
TDO 1
CHANNEL f£1
1H
10.10 usec
-2.00 dB
8.75835800 W
300.1318534 MHz
32768
0.1300172 MHz
EM
0
0.30 Hz
0
1.00
NAME 5G-X-201
EXPNO 16
PROCNO 1
Date_ 20121217
Time 1.35
INSTRUM spect.
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 65536
SOLVENT cDC13
NS 650
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 se
RG 724
DW 27.733 us
DE 9.00 us
TE 298.6 K
Dl 2.00000000 se
D11 0.03000000 se
TDO 1
77777777 CHANNEL f1 ======
NUC1 13C
Pl 10.20 us
PL1 -1.00 dB
PLLW 18.97366524 W
SFO1 75.4752953 MH
77777777 CHANNEL £2 ======
CPDPRG2 waltz16
NUC2 1H
PCPD2 95.00 us
PL2 -2.00 dB
PL12 17.82 dB
PL13 19.00 dB
PT.OW R TRRRGANN W

] g 5 88§
: g &ag
| | Al
T T T \w 1
155 150 145 Ppm
T T T
180 160 140

ppm




Methyl-3,4-diphenylisoquinoline-1-carboxylate (5p):

O NN NN ANONNNONOAMEROTIMOIANAR AT MO in @
YN RSy aNd R RAnS oS ae RNASTR NS 2 3
R R R e 88T TTenAnANAIIRNRRRA a S
R N N N N N N N N N N N N N T Y TN < -
NAME KYJg-1-107
n\&/ WMMQ ‘ EXPNO 3
PROCNO 1
Date 20130604
Time 15.07
INSTRUM spect
PROBHD 5 mm PABBO BB-
PR PERERERE R b guh- i Ph PULPROG (2230
RN FERRRROOOLOVOTITITMMMNNNN b N
JEppE e R e e e R R e e sowver coci3
6
W S Ph. z
N SwH 6188.119 Hz
[ FIDRES 0.094423 Hz
aQ 5.2953587 se
RG 8
COzMe bW 80.800 us
DE 9.00 us
TE 298.3 K
D1 2.00000000 se
TD! 1
(5p) ””””” CHANNEL f1 ======
NUC1 1H
p1 11.00 us
PL1 -2.00 dB
PLIN .75835800 W
SFOL 300.1318534 MH
ST 32768
SF 300.1300001 MH
WDW EM
SSB 0
) L J 1B 0.30 Hz
8[ 7 2|8 s 0
- ™« wn wn
T T T T T T T T T 1
8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 ppm
| L .
)\ I 1)\
I 2
=] <(|=|w S
- ™ vwn el
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
o SYr@VoOdTYI@HOYRNOO
IS SIh8hena3zandsars cor @
5 2LARESIRCHEASSEANS 288 g
© ABONNYHOOBON NN © 6 0
3 PR R R R R R RRR o NAME KYJ-1-107
EXPNO 13
= )/ :
Date_ 20130604
15.34
— <« < ~r VO HYILTHDHOTNOO INSTRUM spect
~ « - N OHXMINOWAMOO I~ O PROBHD 5 mm PABBO BB-
M it ooNgeanYnaagYaNa PULPROG 29pg30
© aw S ERYHoCwONNK GG D 65536
S 23 S oananooaNaNNssy SOLVENT cDC13
NS 443
RS\ - z
snH 18028.846 Hz
Ph FIDRES 0.275098 Hz
= aQ 1.8175818 se
N RG 16
| oW 27.733 us
DE 6.50 us
N TE 299.2 K
COzMe D1 1.50000000 se
D11 0.03000000 se
TD! 1

CHANNEL f1

, g (5p) el o
TR " ke hal 1 -1.00

§Elw 18.97366524 ;E

T T T T T T T T T 1 SFO1 75.4752953 MHE

165 160 155 150 145 140 135 130 Ppm

CHANNEL f2
waltzl6
18

180 160 140 120 100 80 60 40 20 pPpm

17



(S)-1-(1-(methoxymethoxy)ethyl)-3,4-diphenylisoquinoline (8):

5.698

3.002

——1.859
1836

™

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

TD
SOLVENT
NS

W on Ay

J]Ak SFOL

s1

SF
“ g Son
I=l B s -
2 & 1818 &

T T T
8 7 7.4 ppm

T T T
8.8 8.6 8.4 8.2 8.0 7.

T

| L | )

‘o‘ f-NMO‘ ‘o‘ w

2 o/o|o|N 2 o

- NV Bv - o~
T

3.00
3.03 —

8

149,151

140.956
407

NN\ |

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBED

Ph PULPROG

159.843
140.956
137.768

37.202

149,151

TD
SOLVENT

Ph N NS

SWH
OMe FIDRES

T T T T T
160 155 150 145 140 135 130 ppPm .

M*nlﬂrnt M ) " au M " Ll \ il
" 4 g T » At " "

T T T T T
180 160 140 120 100 80 60 40 20 ppm
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SG-XII-35
20

1
20130801
21.41

spect
5 mm PABBO BE-

2930
65536
CDC13

32

2
6188.119 Hz
0.094423 Hz
5.2953587 se

80.6
80.800 us
9.00 us

298.
2.00000000 se
1

CHANNEL fl ======

11.00 us
-2.00 dE
8.75835800 W
300.1318534 ME
3276
300.1300141 ME
EM
0
0.30 Hz
0

1.00

5G-XII-35
21

1
20130801
21.55

spect
5 mm PABBO BB-

zgpg30

65536

CDC13

160

4
18028.846 Hz
0.275098 Hz
1.8175818 se

1150
27.733 us
9.00 us
299.2 K
2.00000000 se
0.03000000 se

1

CHANNEL f1 ======
1

10.20 us

-1.00 dE
18.97366524 W
75.4752953 ME

CHANNEL f2 ======

waltzl6é

1H
95.00 us
-2.00 dE



"H NMR of (R)-1-(3,4-diphenylisoquinolin-1-yl)ethyl 2-methoxy-2-phenylacetate:

3.
—3im

|

;

NAME SG-XII-27
EXPNO 42
PROCNO 1
Date_ 20130925
Ph Time 14.22
INSTRUM spect
Ph PROBHD 5 mm PABBO BEB
PULPROG zg3
Z "N D 65536
| SOLVENT cpel13
Me NS 20
DS 2
OMe SWH 6188.119
o) N FIDRES 0.094423
\n/\ A0 5.2953587
Ph ;
(6]
o mo ~ o o o
nmm © e < n m ~un
e © © «© o ~un
R o . . o © ~~
@ © ~r~ - - B .
- -
\ 1/ | | | o11 2200
PLIW 8.75835800
SFOL 300.1318534
ST 32768
SF 300.1300082
WDW EM
SSB 0
LB 0.30
GB 0
BC 1.00
g g R
©o (=3 (=2 (=3
] s e o %
=] =] =] =] < n
T T | ha h
- P
8.2 8.0 ppm 4.85 ppm L P
(W] | I \
¥ (5[z3a8 38 o8 3
0 |0 o] M e e |0 |0 |0
o Ol lN|~=[olr~ - oo -l -l
T T T T T T T T
9 8 7 6 5 4 3 Ppm
NAME SG-XII-31
EXPNO 3
PROCNO 1
Date_ 20130805
Time 0.33
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT CDC13
NS 32
DS 2
SWH 6188.119
FIDRES 0.094423
20 5.2953587
RG 256
DW 80.800
DE 9.00
TE 298.5
O Dl 2.00000000
<+ N O« TDO 1
8333 3% g 2 I3 eB
inhaiais/ ®® © ® a® D CHANNEL £l ====
0 0 0 ~~ . . Pl - - NUC1 1H
T v Pl 11.00
V2R ]
PLIW 8.75835800
300.1318534
32768
300.1300066
0
0.30
0
1.00
S g g |5
=] =) S =
—_—
8.2 8.0 ppm LJ“A 4.85  ppm
/1) | |
RN 25
@ |2 |92|(®|2 < x|
o o w|jofwn - oo
9 8 7 6 5 4 3 ppm

19



BC NMR of (R)-((S)-1-(3,4-diphenylisoquinolin-1-yl)ethyl) 2-methoxy-2-phenylacetate:

170.576
156.514
82.808

|SSSN=

Vi

‘ NAME SG-XII-31

EXPNO 44
PROCNO 1
Date_ 20131002
Time .0
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™D 65536
SOLVENT CDC13
H b 2 38 8 NS 750
s M M DS 4
5 o 3 SWH 18028.846 Hz
FIDRES 0.275098 Hz
20 1.8175818 se
RG 1030
DW 27.733 u
DE 9.00 us
TE 299.2 K
Dl 2.00000000 se
D11 0.03000000 se
TDO 1
======== CHANNEL fl ======
NuCl 13
Pl 10.20 us
PL1 -1.00 dE
PL1W 18.97366524 W
SFO1 75.4752953 ME
| 1 l m ======== CHANNEL f2 ======
CPDPRG2 waltzl6
NUC2 1H
J J J T T ! PCPD2 95.00 us
170 160 150 140 130 pPpm PL2_ -2.00 dE
ol “ ‘
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm

[Note: We envisioned that the formation of minor isomer (about 5%) from 'H NMR analysis could be
originated from the purity of (R)-2-methoxy-2-phenylacetic acid. To determine the correct enantiomeric
excess value for 8, we tested the ester formation from commercially available (S)-(+)-4-phenyl-2-butanol
(Aldrich, 99% ee) and (R)-2-methoxy-2-phenylacetic at same reaction conditions. '"H NMR analysis of the
formed ester also shown the formation of two isomers is about 95:5 ratio. By the analogy, we conclude that

the enantiomeric excess (ee) of 8 is >98%.]
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1-(1-ethyl-3,4-diphenylisoquinolin-6-yl)ethanone (10a):

_—8.318
_—8.289

8.269
8.265

~

8.318
8.289
8.269
8.265
8.125
8.119
8.095
8.090
7.413
7.410
7.399
7.393
7.387
7.381
7.376
7.265
7.258
7.249
7.239
7.232
7.217
7.210
7.199
7.193

8.125
8.119
8.095
8.090

=
~

/
~

7.413
7.410
7.399
7.393
7.387
7.381
7.376
7.265
7.258

féég72249

7.239
7.232
7.217
7.210

X

3.501
3.476
3.451
3.426
——2.530
1.565
1.540
1.515

£
~X
e
<

Ph

Me

O (10a)

SG-XI-147
20

1
20130627
3.04
spect
PABBO BB-
230
65536
CDC13

32

2
6188.119
0.094423
2953587
256
80.800
9.00
298.6
2.00000000
1

Hz
Hz
sec

usec
usec

sec

-2.00
8.75835800
300.1318534

usec
dB
W
MHz

0.99\

5.07

5.69

2.08
3.13

140.868

e

198.168

137,637

0.97~
o 0.99

137.192
136.213

ILJ

162.452

150,559

NNW

131,548

130.530
130.085

z

125.973

124.619

T
140

T
138

T
136

T
134

T
132

T
130

L

T
128

126

ppm

ppm

29.036
26.831
13.9m

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

200

180

160

T
140

120

100

80

60 40 20 ppm

21

CHANNEL f1

CHANNEL f2

32768

300.1300066 MHz
EM

0
0.30
0

1.00

5G-XI-147
30

1
20130929
2.12
spect
PABBO BB-
2gpg30
65536
CDC13
1024

4
18028.846
0.275098
1.8175818

mm

912
27.733 u,
9.00 u,
298.8 K
2.00000000
0.03000000

18.97366524 W
4752953

waltzl6

95.



1-(1-methyl-3,4-diphenylisoquinolin-7-yl)ethanone (10b):

_—8.821

T—s8.817

-

NS

8.821
8.817
8.126
8.120
8.096
8.091
7.740
7.711
7.396
7.392
7.385
7.381
7.374
7.370
7.363
7.357

351

232

222

214

207

198

7
7
7
7
7
7
7.191

8.126
8.120
8.096
8.091
7.396
7.392
7.385
7.381
7.374
7.370
7.363
7.357
7.351
7.232
7.222

_——17.740
—7.711

-
~

il

/
A
N

1.00

o
<
-

1.00

7.214
7.207

T
8.8

T T T T T T
8.6 8.4 8.2 8.0 7.8 7.6

——3.151
—2.762

Me
(10b)

[

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG

SOLVENT
NS

0

3.0
3.05

——197.546

——140.686

151.921
140.686

138.611
131.500

130.453
129.328
128.603
128.203

——159.575
137.207
134.928
127.914

}

RS

——138.611
——137.207
——134.928
——131.500
——130.453

Lo

_—129.328

127.659
127.590
127.491
127.096
125.695

128.603
128.203
127.914
127.659
127.590

127.491

s
=
N

127.096
——125.695

140

T T T T
138 136 134 132 130

T
128

T
ppm

77.653
77.230
76.807

i
~—

—26.972
——23.010

Me
(10b)

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

CPDPRG2
NUC2
PCPD2

Whtig

T T T
180 160 140

T
120

22

ppm

1
20130503
0.02

spect
5 mm PABBO BB-

230
65536
CDC13

32
2
6188.119 Hz
0.094423 Hz
5.2953587 sec
203
80.800 usec
9.00 usec
298.1
2.00000000 sec
1

CHANNEL f1

-2.00
8.75835800 W
300.1318534
32768

0.1300065

0
0.30 Hz
0

1.00

G-XI-67
21

1
20130503
1.12

spect
5 mm PABBO BE-

4
18028.846
0.275098
1.8175818
912
27.733
9.00

299.1
2.00000000
0.03000000
1

= CHANNEL f1

-1.00
18.97366524
75.4752953

= CHANNEL f2
waltzl6

19.
2 75838800

us
dE
dE

w



1-Ethoxy-3,4-diphenylisoquinoline (13a):

N OO RN IO HOIDOTNOHON AT M OIS mowa 0w NAME SG-XT-117
R nmMmMAMANN GO HOaBIMANHaMNO SN0 R B m 1 s 1
MO ILILIINNONMNOIIONNNNNH A ~r~ e 00 n EXPNO 20
B Lk T N A A N N N N N N N N N N NN - g PROCNO 1
Date_ 20130620
Time 0.01
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
ShRmma ERRRE-Reispa b iR i e R RNy T 65536
EEER R PR ResSTSmNTmAmMmacNaN Ph SOLVENT cDpc13
oo ® I N N N N N N A A NN Ph NS 32
DS 2
NPz N\ N
| FIDRES 0.094423 Hz
A0 5.2953587 sec
A RG 50.8
OEt W 80.800 usec
DE 9.00 usec
TE 298.9 K
D1 2.00000000 sec
TDO 1
(13a)
CHANNEL £1
NUC
Pl usec
PL1 -2.00 dB
[ PL1W 8.75835800 W
= (o || |™ «© SFO1 300.1318534 MHz
< =122 N ST 32768
- =l 0 SF 300.1300238 MHz
T T T T T T T 1 WDW EM
SSB 0
8.4 8.2 8.0 7.8 7.6 7.4 7.2 ppm s 0.30 1z
GB 0
BC 1.00
]\
(=3 © ~
< ‘°. N
-~ o~ ©
T T T T T T T
9 6 5 4 3 2 Ppm
2 233hodR3Iasdsacre 0o o n NAME 5G-XI-117
A R e e A s R R b} > EXPNO 21
9 rdgsdocsnrremssw N.w ! j PROCNO 1
4 33000 SSSNNNNNNNS RRR S 3 Date_ 20130620
Time 1.1
S Vo
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 65536
SOLVENT cpc13
o <« o wr ANMTOEMAVAN % N 1021
S = 3 an caRSaSoTaor  ©
< S a3 b SMSBnNANN®H  © ps 4
a i R degsrrrends « Ph SWH 18028.846 Hz
2 3 5 a0 g o o R FIDRES 0.275098 Hz
N N Ph i L
Z\|
‘ H N okt
| | L MI} \
T T T T T T T T T ) (13a)
160 155 150 145 140 135 130 125 Ppm
SFO1 75.4752953 MH
= = CHANNEL f2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 95.00 us
PL2 -2.00 dB
PL12 16.73 de
PL13 19.00 de
PT.O2W R TRRI[ANN W
T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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1-Methoxy-3,4-diphenylisoquinoline (13b):

g -
NYIIITANNHONONITNNHONNVOEENNLTMNHAHANNOLTMNMNNAHODDN O AME
RS EEEREEEPRERREEE R PREE R RER IR R LN

Ll el o o el ol el e ol ol ol o ol il ol ol ol ol ol ol ol ol o o e el o ol ol ol ol ©PROCNO 1

L Date 20130322

Time 11.08

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

Ph TD 65536

WOMOVEOVOANONINNHOVINONONMIOIEHOINAMMOAMN O SOLVENT CDC13

gansusesscessayseasnaygamcasasnanganay Ph .

B3R858A273853935588BR3IRA75R84388808 P s
G dm e e e R E N 2

| SWH 6188.119 Hz
FIDRES 0.094423 Hz
/// A AQ 5.2953587

OMe RG o1 C

oW 80.800 usec
DE 9.00 usec
TE 297.8 K
(13b) D1 2.00000000 sec
TDO 1
77777777 CHANNEL f1 ========
NUCl H
P1 10.10 usec
PL1 -2.00 dB
= N o~ PL1W 8.75835800 W
= S © SFO1 300.1318534 MHz
“ il w ST 32768
T T T T T T T 1 SF 300.1300129 MHz
8.4 8.2 8.0 7.8 7.6 7.4 7.2 ppm ng Eg‘
LB 0.30 Hz
GB 0
BC 1.00
|\
o < |ov|ew <+
< clele <
- Lelle o) o«
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
g ®3I3ngeogesedosod qow o NAME s6-X1-81
~ 38An3nR38RINMGE3S33 Do © EXPNO 13
. 8RS )
6 CHOYDIOXBNNLOINNS© ! PROCNO 1
3 bR R R R R R R ] mRR b4 Pate 20130322
Time 11.22
‘ \\\v\\\\\%//// \‘/ INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™D 65536
o o < or cmnsensnacn  x Ph cocis
& > S ar IIMOMORER SO by NS 126
= "! e wn ®unovNHMNYeH © Ph DS 4
o © 4 @ HOMIN RSO © a SWH 18028.846 Hz
a 3 5 a8 PR R R R R o | FIDRES 0.275098 Hz
AQ 1.8175818 se
| N\ N 2
OMe DW 27.733 us
DE 9.00 us
TE 298.3 K
D1 2.00000000 se
13b D11 0.03000000 se
(13b) 700 1
JJ CHANNEL £1
13
l l Sl kel | 10036 us
-1.00 dB
T T T T T T T T T 1 18.97366524 W
160 155 150 145 140 135 130 125 120 ppm 75.4752953 MB
= = CHANNEL £2
CPDPRG2 waltzl6
NUC2 1H
PCED2 95.00 us
PL2 -2.00 dB
PL12 17.82 dB
PL13 19.00 dB
PToW R 75835800 W
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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1-(Benzyloxy)-3,4-diphenylisoquinoline (13c):

AME SG-x-241
o 10
&PROCNO 1
Date 20130111
Time 15.19
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™ 65536
SOLVENT cpe13
NS 7
DS 2
swH 6188.119 Hz
FIDRES 0.094423 Hz
a0 5.2953587 sec
RG 181
oW 80.800 usec
DE 9.00 usec
TE 295.9 K
D 2.00000000 sec
N DO 1
| .
77777777 CHANNEL £l ========
XN O/\Ph NUCL 18
P1 10.10 usec
PL1 -2.00 dB
PL1W 8.75835800 W
13c SFOL 300.1318534 MHz
s1 32768
‘M SF 300.1300132 MHz
WDW
ssB 0
\ J 1B 0.30 Hz
= 5 5 |= s I
p < o ©
T T T T T T T T
8.4 8.2 8.0 7.8 7.6 7.4|7.2 ppm
y L {
R /| \
‘c‘ (e ‘I{)‘
< eewn N
- <o o
9 8 7 6 5 4 3 2 1 ppm
AN EONE IR OITLIOAONNTMO OO D NAME 5G-%-241
RN e N TP M raNEIman®® Sor o
HeaR - amoneenNooaBNNTONN® nmo K EXPNO 13
PR SRR s g D R SN SR B R BROCNO 1
B R R R R R R R R R R NN Date 20130108
Time 18.00
y‘\\%\&%/ \‘/ ‘ INSTRUM spect
PROBHD 5 mm PABBO BB-
Ph PULPROG 29pg30
™ 65536
o a PR b R P R R R SOLVENT cDC13
a a EEEE PR R R EEE R R R Ph NS 171
a © CHONHOCRBBDBOON SO0 0T © N 4
2 < SN MMM ARANANNNNN N NN NN 18028.846 Hz
a 3 bR R R R R R R R R R R R R | gozs Bae 2
| W ===\ —= N N0 > ph 106173016 a0
27.733 us
9.00 us
13¢c 297.6 K
2.00000000 se
0.03000000 se
1
PL1 1.00 dB
PL1W 18.97366524 W
SFO1 75.4752953 MH
7777777 CHANNEL £2 ======
CPDPRG2 waltz1l6
NUC2 18
PCPD2 95.00 us
PL2 -2.00 dB
PL12 17.82 dB
T T T T T T T T T ] PL13 19.00 dB
PT.O2W R TRRI[ANN W
160 155 150 145 140 135 130 125 ppm
i T i T i T i T i T i T i T i T i T i T
180 160 140 120 100 80 60 40 20 ppm
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1-(pent-4-enyloxy)-3,4-di

phenylisoquinoline (13d):

NN O NN ANRM NN IOANO RPN ARAVNATRMAE TOMNOEAENNNO M A AN NN A DOl O NAME SG-xT-101
PR PR ERE MR RS i Sl g p i b b e =gl fo g b B Rl i 1 s 1
MM RIImANMNNaaCaoaa0nanEaNan0086550008000C3RRamAnacs3oa EXPNO 20
WOV NISILIIIIANNNNNNNNNN A PROCNO 1

Date_ 20130618
Time 10.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 32
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
Ph aQ 5.2953587 sec
RG 3
gensy gosspgnazRey Ph o 805500 nece
R e PR Z>N bE 2,00 usec
s i E 298.3 K
©oo® @ N NN | o1 00000000 sec
NV W7 lonrne E |
O ”””” CHANNEL f1l ========
NUC1
3
13d PL1 .00 dB
PL1IW 8.75835800 W
sFO1 300.1318534 MHz
s1 32768
SF 300.1300091 MHz
T WDW EM
o o o SSB 0
‘o_ “! 3 3 1B 0.30 Hz
- © ] 0 GB 0
PC 1.00
T T T T T T T ]
8.4 8.2 8.0 7.8 7.6 7.4 7.2 ppm
vy ) | WK
=) olo|= =3 < =) < (@
3 Q8 ] S |] S| S
- ®wwn - o~ o~ ~N ~N
T T T T T T T T T T
9 8 7 6 4 3 2 1 ppm
O BIISR0InNAERaIRSLS mow w aw NAME §G-XI-101
5 SEESNSARBEAAJBEALS 888 8 23 EXPNO 21
G COSssHSSENnNSSIIEn ' ] ] PROCNO 1
BRI RN R R pa e NN a8 Date_ 20130620
Time 2.30
S Vo I
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

2 § 2§88 2gn§gARgEs £ o8 i g
8 2 58S 3223080552353 5 S SOLVENT cnc13
m S ds8s dessceorcuMss & us 1024
n -« *LOmm MOONNNNNNNN - - DS 4
i b 5000 23235358888y 58 e 18026, 846 12

FIDRES 0.275098 Hz
0 1.8175818 se
Ph RG 1290
Ph D 27.733 us
DE .00 us
N \| TE 299.4 K
| D 2.00000000 se
D11 0.03000000 se
X OW DO 1
= CHANNEL f1
13c
13d 10.20 us
| | -1.00 gE
18.97366524
75.4752953 ME
T T T T T T T T T T
=: CHANNEL f2
160 155 150 145 140 135 130 125 120 ppm CPDPRG2 waltz16
NUC2 1H
PCPD2 95.00 us
PL2 2200 oF
PL12 16.73 dE
PL13 19.00 dE
PT.OW R.TRR3IRRNN W
‘ | .
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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4-Ethyl-1-methoxy-3-phenylisoquinoline (13f):

DN OANN ATV A DA DN~ NOTOTO 0N o nawo aso NAME SG-XI-99
R MANOORNaR O INOEDOMaND ™ O & 2SI SEN 1 G-X1-9
MNAONENEOONVNVNIIIIITOMONN o ER-R-RoY Mo EXPNO 5
B N N A N N N N M ST NP AT AT APAPAF AN < INENENEN g PROCNO 1

Date_ 20130420
Time 15.56
INSTRUM
PROBHD 5 mm PABEO BB-
PULPROG 2930
™ 65536
SOLVENT cpel3
NS 32
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
aQ 5. 2953587 sec
Ph RG
bW 40,800 usec
oo U, Et DE 9.00 usec
aa PR R R g R R R R P S R A Z>N TE 296.7 K
ad SERRRRGLCRANARRIIIITTIARGMAY
N SRR D1 2.00000000 sec
. B R R | 5o !
A
OMe ——-r c
NuC
P1
PL1
13f PLIW 8.75835800 W
(13f) SFOL 300. ,31&34 MHz
sI
SF 300. 300 60 iz
WDH
SSB 0
LB 0.30 Hz
GB 0
J J c 1.00
o © ©
o.( S S
- - -
T T T T T T T 1
8.4 8.2 8.0 7.8 7.6 7.4 7.2 ppm
)L I
© [cc o ‘cc‘ o~ -
s|le|= S S N
| |vl© o« o~ el
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 pPpm
4 3 83355335388 q oo o ~ o NAME SG-XI-99
n - coVwTnNHNMOr~ON~N nNo @ o — EXPNO 13
N 3 n S b
@ 8 drgosre<ama R 2 " e PROCNO 1
a DR Ru R R R b ININIS o 8 = Date_ 20130420
Time 16.14
LT TN V T e
PROBHD 5 mm PABBO BB-
PULPROG 29pg30

@ « w0 @ oHmmmN TN © 65536

4 3 a 3 $0I33a30 2 SOLVENT cDCl13

E A 8 8 Sa3RSRAR W Ns 200

H H] 4 e Sasresna a 4

a 3 3 a asassaas b1 Ph 18028.846 Hz

0.275098 Hz
Et -B175818 se
Z "N 27. 733 us
| 9.00 us
N\ 297.4 K
OMe 2.00000000 se
0.03000000 se

1
13 00000 T CHANNEL £l ======

| L L [ ( ) NUC1 13C
1 10.20 us
PL1 -1.00 dB
PL1W 18. 366,124 W
T T T T T T T T 1 SFO1 75.4752953 MH

155 150 145 140 135 130 125 120 ppm

7777777 CHANNEL £2 ======

CPDPRG2 waltz1l6

NUC2 18
PCPD2 95.00 us
PL2 -2.00 dB
PL12 16.73 dB
PL13 19.00 dB
PTOW R.T7RR3RARNN W

" ks o P
P ’ oty Jann " Yy Y " ]
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm



6-Bromo-1-methoxy-3,4-diphenylisoquinoline (13g):

e NO M O T IO AT OEOMMN@ON MO i ot n NAME SG-XI-97
R e R R o R Rl B R B R R R R i S 1 5G-XI-9
R A nSS M MMM mMmMmANS N A H < EXPNO 20
B N o N N A A e N NN - PROCNO 1

Date_ 20130504
Time 19.44
INSTRUM spect
PROBHD 5 mm PABBO BB-
Ph PULPROG zg30
TD 65536
Ph SOLVENT CDC13
NS 32
Z "N DS
| SWH 6188.119 Hz
NN FIDRES 0.094423 Hz
OMe AQ 5.2953587 sec
RG 256
o EHNOMNEEI IO ATOEDMAIN©D N oW 80.800 usec
& SO Nl EOS o AR NN SINHO 00D DE 9.00 usec
aa R R R R E R R R IR ] Br e 20008 %
©®w L e e e N e N T N A N N N L D1 2.00000000 sec
| SN\ (139) g
******** CHANNEL fl ========
NUC1
P1
PL1 -2.00 dB
PL1W 8.75835800 W
SFOL 300.1318534 MHz
ST 32768
SF 300.1300074 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
=4 (=3 (] ~ ~
= 2|2 S S e 1o
- =l I " w
T T T T T T 1
8.2 8.0 7.8 7.6 7.4 7.2 ppm
1 _J
I
o © (o=~ -
S| |elelaele =Y
- |00 el
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 Ppm
8 3852818 LaIh3N8I mor © NAME SG-x1-97
N SeSeIrm@novnTor- 838 S EXPNO 21
o VOO HOMOMNISISS V!~ © PROCNO 1
R R mRR b Date_ 20130504
Time 20.54
‘ \\\\\\\\\V/// \‘/ INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
65536
SOLVENT CcDC13
Ph NS 1024
DS 4
Ph SWH 18028.846 Hz
FIDRES 0.275098 Hz
Z "N a0 1.8175818 se
\ RG 812
0 o vo © vomurmarwmn < DW 27.733 us
2 3 88 § FR33IR38F98ES 3 OMe DE 9.00 us
g g $S 5 SSiSNNRRSSY & ot 2.00000000 =
-« - < D1 .00000000 se
S 3 I T S R b Br o 509000000 oo
| IEERNNNZZZ :
139) CHANNEL f1 ======
NUC1 13C
Pl 10.20 us
PLL -1.00 dB
PL1W 8.97366524 W
SFO1 75.4752953 MH
******* CHANNEL f2 ======
CPDPRG2 waltzlé
NUC2 1H
PCPD2 95.00 us
PL2 -2.00 dB
PL12 16.73 dB
PL13 19.00 dB
H l l j PTow R 7RR3RANN W
Ll s o s A koo acnatal b b 2 et " sl kN
W
T T T T T T T T T T
160 155 150 145 140 135 130 125 120 Ppm
L I | | ‘ J— -
L Ly Y bl el
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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1-Methoxy-3,4-diphenylisoquinoline-6-carbonitrile (13h):

NN NOMOYEOENMVNONNNO DN SO © NAME SG-XT-189
OO OO NNNICONDNANLHOO RS ® & o 1 s 189
ST OMMO OO0 VOTTITMMANNN NN o « EXPNO 2
e N N N N N A A N N N N NN < PROCNO
Date
\\\'WM ‘ bate_
INSTRUM
Ph PROBHD 5 mm
PULPROG
Ph TD
SOLVENT
Y NS
| DS 2
N SWH 6188.119 Hz
oenn fe @mes resmmpesesgosm OMe FIDRES 0094423 Hz
EREES o FDMM NHOOARINANHNOS S 2Q 5.2953587 sec
R i RRRRRRRARR RG 228
©o®o NN N N N N N N A A A N D 80.800 usec
NC D 9.00 usec
TE 298.8 K
(13h) D 2.00000000 sec
DO 1
CHANNEL f1
dB
W
MHz
L J 300.1300076 MHz
o o < ) ) EM
=] o =] - - 0
- o - 0 © 0.30 Hz
T T T T T T T 1 R Og
8.4 8.2 8.0 7.8 7.6 7.4 7.2 ppm o
. 1
)\
) o| (2| (w|v o~
=] LIS N N S
- ollvllsle ©
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
8 252°328337%85338 mor o NAE SG-¥1-189
< AHOLONTIODNOVO™ O N wos S EXPNO 21
a P CPOHHOBRE NN T RO R « PROCNO 1
n SINMMMANN NN NN o cre < Date 20130531
- PR R R R R R R R ) [NINS o — >
Time 20.57
‘ \ \\\\\\V////// \‘/ INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT cDCl3
0 o © ow TOOEOMO N~ - 0 NS 300
B B 2585 3IBIaAmqed =& S DS 4
a a S ®w L NN o w < SWH 18028.846 Hz
n < S MM MmaNNNNNS e = FIDRES 0.275098 Hz
B & S oAaA oA =] b 20 1.8175818 se
RG 1
Ph DW 27.733 us
DE 9.00 us
Ph TE 299.6 K
Z >N Dl 2.00000000 se
| D11 0.03000000 se
TDO 1
A
OMe o CHANNEL f1 ======
NUCL 13C
Pl 10.20 us
NC PL1 -1.00 dB
PLLW 18.97366524 W
(13h) SFO1 75.4752953 MH
J Do b L e CHANNEL f2 ======
" ehin ey e CPDPRG2 waltz16
NPT ™ NUC2 18
PCPD2 95.00 us
T T T T T T T T T T PL2 -2.00 dB
160 155 150 145 140 135 130 125 120 ppm iﬂ% %g;g gg
PLOW R.75835800 W
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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2. 'H and “C NMR data of isoquinolines

(1-azido-2-(benzyloxy)ethyl)benzene (30):

SG-X-199 1, 20121213, Isolated
HOHSON~NMOTONMANWYO MeHOMMOO o n NAME -X-199
TANNHHOOSSOVWO T NO®WO WO T NN EXPNO 1
AR i PROCNO 1
Ll ol o e Ll ol TS Mmmm Date_ 20121213
Time 18.10
N\W \\\ \ // \V INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™D 65536
SOLVENT CcDC13
NS 21
DS 2
N3 SwH 6188.119 Hz
FIDRES 0.094423 Hz
le} 2Q 5.2953587 sec
G 50.8
DW 80.800 usec
D! 9.00 usec
TE 297.3 K
D 2.00000000 sec
TDO 1
39)
77777777 CHANNEL f1 ========
NUC1 1H
Pl 10.10 usec
PL1 -2.00 dB
PL1W 8.75835800 W
SFO1 300.1318534 MHz
sI 32768
SF 300.1300060 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
C 1.00
AUJ]L P |
o =30 ]
- e N
o FWN o~
2
T T T T T T T T
9 8 7 6 5 4 1 0 ppm
SG-X-199 13, 20121213, Isolated
coOoNS AT NAME
e~ OWwMmo o ToOor~vo (=} EXPNO 13
WY O™~ nMmo-m — PROCNO 1
~O©®®EMN N~ CNoNn Date_ 0121213
MONNNNNN ~~osm n Time 18.18
A A A A A [l ol ol ol ol © INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
b 65536
SOLVENT CDC13
NS 51
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
B0 1.8175818 sec
RG 812
N3 DW 27.733 usec
DE 9.00 usec
o) TE 297.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TD 1
CHANNEL f1
NUC1 13C
(30) 3 10.20 usec
PLL -1.00 dB
PLLW 18.97366524 W
SFO1 75.4752953 MHz
19.
PL2W 8.75835800 W
PL12W 0.09128989 W
PL13W 0.06957011 W
SFO2 300.1312005 MHz
ST 32768
SF 75.4677448 MHz
WDW EM
SSB 0
LB 1.00 Hz
G 0
PC 1.40
" p . I . " PR N
- " " ¥ y
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 0 ppm



((1R,25)-1-azido-2-(methoxymethoxy)propyl)benzene:

SG-XII-23 1, 20130726, Isolated (Chiral azido MOM)
WoONSWNHLWNONS© DOVANMITONNDO™~ONO <L ™M NAME SG-XII-23
~COMYIMMANHHOW NMAOVNINOIMNNL DT ~ 0 EXPNO 1
anannnannad Leeunmuuoaaaaea r PROCNO 1
~eeeeeoeee - LSOO ONOOONOOM - Date_ 20130726
Time 20.43
Nl% k\&‘/ \%/ \/ INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 6188.119
FIDRES 0.094423
a0 5.2953587
RG 161
N3 DW 80.800 usec
DE 9.00 usec
~_0._OMe or 00060000 5
D1 2.000000 sec
~ TD 1
CHANNEL f1 =
Me 1H
11.00 usec
-2.00 dB
8.75835800 W
300.1318534 MHz
32768
0.1300067 MHz
EM
0
0.30 Hz
G 0
PC 1.00
-
|| )|
‘N {o o mw “- ') =
ot cele < b <
) vl - o ©
T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
SG-XII-23 13, 20130726, Isolated (Chiral azido MOM)
o v NAME SG-XII-23
EXPNO 13
7 oRes 8 PR P a PROCNO 1
RN < wN®OMO © o Date_ 20@8726
N R eeo . : Time .56
o Sad & RRRRS B a INSTRUM spect
PROBHD \BBO BB-
VY ]
™ 65536
SOLVENT CDC13
NS 140
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 H
50 1.8175818
G 912
N DW 27.733 usec
3 DE 9.00 usec
- 0 OM TE 299.6 K
D1 2.00000000
~ € D11 0.03000000
TDO 1
Me CHANNEL f1

13c
10.20 usec
-1.00 dB
18.97366524 W
75.4752953 MHz

CHANNEL f2 =
waltzl6
18

95.00 usec
-2.00 dB
16.73 dB
19.00 dB
8.75835800 W
0.11733369 W
0.06957011 W
300.1312005 MHz
32768
75.4677330 MHz
EM

0
1.00 Hz

0
1.40

T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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1-(4-(1-azidopropyl)phenyl)ethanone (9a):

JJK-1-278 iso 6 1 yhr 20130227

N3
Me
Me
(9a)
10 9 8 7 6 5 4 3 2 1 0 -1 ppm
S g g o e
o S| =1 < Mo -
9 IS E 2 S -
JJK-1-278 iso 14 1 yhr 20130227
3 8 = &3 orm © ~ o o
g 8 5 :% 282 2 53 3
= SN 8B < B8 2
g & @ oy RRE & 28 g
N3
Me
Me
(9a)
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

JJK-1-278 iso
6

1

20130227

9.20

spect

5 mm PABBO BB-
zg30

65536

CDC13
16

2
6188.119 Hz
0.094423 Hz

5.2953587 sec

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

-2.00 dB
8.75835800 W
300.1318534 MHz
32768
300.1300064 MHz
EM

0
0.30 Hz
0

1.00

JJK-1-278 iso
14

1
20130227
9.29

spect
5 mm PABBO BB-
zgpg30

65536

CDC13

477

4
18028.846 Hz
0.275098 Hz
1.8175818 sec
812

27.733 usec
9.00 usec
297.3 K
2.00000000 sec
0.03000000 sec

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W

= CHANNEL f2

-1.00 dB
18.97366524 W
75.4752953 MHz

waltzl6



1-(3-(1-azidoethyl)phenyl)ethanone (9b):

SG-XI-59 3,

20130305,

Isolated

Me

Me

(9b)

2.624

__-1.570
~~1.548

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD

SOLVENT
NS

DS
SWH

1.00

SG-XI-59 13,

197.707

®© 11.97 -
2.01
0.44

20130305,

Isolated

126.096
120.264
120.200

N
N\

77.656
77.231
76.806

L
~

Me

(9b)

——60.691

——26.683
——21.655

1 pPpm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD

SOLVENT

CPDPRG2
NUC2

200 18

0 160

140

120

100 80

60

40

20 Ppm

=== CHANNEL f1

5G-XI-59
3

1
20130305
.06

spect
5 mm PABBO BB-

6188.119 Hz

0.094423 Hz

5.2953587 sec
101

0
80.800
9.00

usec
usec

=

297.1
2.00000000 sec
1

10.10

-2.00 dB
8.75835800 W
300.1318534 MHz

usec

32768
300.1300023 MHz
EM
0
0.30 Hz
0

1.00

SG-XI-59
13

1
20130305
19.38
spect
PABBO BB-
2gpg30
65536
CDC13

65

5 mm

4
18028.846 Hz
0.275098 Hz

1.8175818 sec
812
27.733 usec
9.00 usec
297.8 K
2.00000000 sec
0.03000000 sec
1
CHANNEL f1
3C
10.20 usec
-1.00 dB
18.97366524 W
75.4752953 MHz
CHANNEL £2 =
walt

95.

19.00 dB
8.75835800
0.09128989
0.06957011 W

300.1312005
32768
677461 MHz

EM

0
1.00 Hz

0
1.40



(Azido(pent-4-enyloxy)methyl)benzene (11d):

KYJ-1-59, 2013-03-27, isolated

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG

SOLVENT
NS

[ ||
= (o] |[@
el el e
| =l e

[
\"\
N
wn

L)

‘*‘[Q‘
el
|l

|
w| [~
S| |e

ol e

9 8 7 6 5

KYJ-1-59, 2013-06-19, carbon

T—128.796
T~—126.291
——115.336
—92.769
77.653
77.230
76.806

__-138.083
=~137.399
_~129.309

L
~

e
4

——68.562

3

2 1 ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

0.207

_—30.460
——28.895

T T T T T T T T T
170 160 150 140 130 120 110 100 90 80

T T
70 60

34

T T T T T T
50 40 30 20 10 0 ppm

KYJ-1-59
1

1

20130327

19.36

spect

5 mm PABBO BB-
2930

65536

CcDC13

0.094423
5.2953587
181

80.800
9.00

298.2
2.00000000
1

CHANNEL f1

18
.00

300.1300079
EM

0
0.30
0

1.00

18.97366524
75.4752953

CHANNEL f2 =
1

95.
-2.

19.00
8.75835800
0.11733369
0.06957011

300.1312005

32768

15.4677329
EM

0
1.00

0
1.40

usec
dB

MHz

MHz

MHz



(Azido(phenyl)methoxy)(zert-butyl)dimethylsilane (11e):

SG-XI-175 2, 20130516, Isolated
NAME SG-XI-175
MO HODANNNMOFOHDRNAND MO © N © EXPNO 2
ERONNILTNNNHOO DN OWYINVO © o< PROCNO 1
YL LLSLLLILTONOONOONOONOON o N 1 1
\ A Date_ 20130516
Ll o S T ) o oo Time 16.56
INSTRUM spect
M% / ‘ \ / PROBHED 5 mm PABBO BB-
PULPROG 2930
) 65536
SOLVENT cpc13
NS 16
DS
SWH 6188.119 Hz
N3 | FIDRES 0.094423 Hz
a0 5.2953587 sec
Sl G 128
oo D 80.800 usec
DE 9.00 usec
TE 298.7
D1 2.00000000 sec
TDO 1
(11e) CHANNEL f1
H
11.00 usec
-2.00 dB
8.75835800 W
300.1318534 MHz
32768
300.1300060 MHz
EM
0
0.30 Hz
0
1.00
| \ |
‘N c} ) vx[r\
b < ] c|e
w - © Delled
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
SG-XI-175 14, 20130516, Isolated
® o NAME SG-X1-175
EXPNO 14
= SR& S Amd =3 @5 PROCNO 1
¥ L n oN® © < < Date 20130516
2 24 ¢ e 5 @ <@ Time 107
b R akal © ~~~ N — 1 1 INSTRUM spect
PROBHD 5 mm PABBO BB-
Y Y BT S
D 65536
SOLVENT cpel3
NS 101
DS 4
N SWH 18028.846 Hz
3 | FIDRES 0.275098 Hz
. AQ 1.8175818 sec
Si G 1030
O’ ~N DW 27.733 usec
DE 9.00 usec
TE 299.2 K
D1 2.00000000 sec
D11 0.03000000 sec
(119) DO 1
CHANNEL f1 =
13c
10.20 usec
-1.00 dB
18.97366524 W
75.4752953 MHz
CHANNEL f£2 =
waltzl6
1H
95.00 usec
-2.00 dB
16.73 dB
19.00 dB
8.75835800 W
0.11733369 W
0.06957011 W
300.1312005 MHz
3276
75.4677326 MHz
EM
0
1.00 Hz
0
1.40
T T T T T T T T T
160 140 120 100 80 60 40 20 0 ppm
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1-(Azido(methoxy)methyl)-4-bromobenzene (11g):

SG-XI-95 1, 20130327, Isolated

7.561
7.553
7.547
7.531
7.525
7.517
7.342
7.335
7.330
7.312
7.307
7.300
7.257
5.324

L\£:§;s§§§s¥ \ﬁéé;g;;;;:i’A

Br

OMe

(119)

3.560

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

0.000

2.00 —
2.02
00

SG-XI-95 13, 20130327, Isolated

——136.049
——131.992

——128.037
——123.493
——93.256

P4
@

Br
(119)

OMe

77.654
77.230
76.807

L
~

56.477

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

CPDPRG2
NUC2
PCPD2

T T T T T T T
170 160 150 140 130 120 110 100

T
90

T
80

T
70

T
60

36

T
50

T
40

T
30

T
20

10

0 ppm

1
20130327
14.07
spect
PABBO BB-
2930
65536
CDC13

12

5 mm

2
6188.119
0.094423

5.2953587

-2.00
8.75835800 W
300.1318534
32768
300.1300068
EM

0
0.30
0

1.00

spect

PABBO BB-

zgpg30

65536

CcDC13

107

4

18028.846

0.275098

1.8175818

124

27.733

9.00

298.2 K

2.00000000 sec

0.03000000 sec
1

5 mm

CHANNEL fl ========
13c
10.20 usec
-1.00 dB
18.97366524 W
75.4752953 MHz
CHANNEL f2 =
waltzl6
1H
95.00 usec

-2

19.00
8.75835800 W
0.09128989 W
0.06957011 W

300.1312005 MHz
3276
75.4677337 MHz



1-(Azido(methoxy)methyl)-4-benzonitrile (11h):

SG-XI-185, 10, 20130527, Isolated (2 nd column)
NAME
RE822%8 g g
~e~YwNnON (4} o PROCNO 1
nnennd ) g Date
Ll il n (4} Time
\\//// ‘ INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™D 65536
SOLVENT CcDC13
NS 16
DS 2
SwH 6188.119 Hz
FIDRES 0.094423 Hz
A0 5.2953587 sec
G 181
DW 80.800 usec
DE 9.00 usec
TE 298.2 K
D1 2.00000000 sec
NC TDO 1
=== CHANNEL f1
(11h) NUC1
Pl
PL1 .00 dB
PL1W 8.75835800 W
SFO1 300.1318534 MHz
sI 32768
SF 300.1300040 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
c 1.00
il l
| \
<o ) Nw
=2 = -
NN - ™«
T T T T T T T
9 8 7 6 5 2 Ppm
SG-XI-185, 16, 20130527, Isolated (2 nd column)
o o ~ - © NRME :
EXPNO 16
® ¢ a4 bJ a Ras ° PROCNO 1
5 N o o o © © N © Date_ 20;305§/
Y , Time 17.35
I R T & NN i INSTRUM spect
PROBHD mm PABBO BB-
R V2
TD 65536
SOLVENT CDC13
NS 45
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
N AQ 1.8175818 sec
3 G 724
DW 27.733 usec
DE 9.00 usec
OMe TE 298.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
NC CHANNEL f1
3c
(11h)
-1.00 dB
18.97366524 W
75.4752953 MHz
******** CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 95.00 usec
PL2 -2.00 dB
PL12 16.73 dB
PL13 19.00 dB
PL2W 8.75835800 W
PL12W 0.11733369 W
PL13W 0.06957011 W
SFO2 300.1312005 MHz
SI 32768
SF 75.4677345 MHz
EM
0
1.00 Hz
0
1.40

T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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3. 'H and *C NMR data of crude imidates:
a) tert-Butyldimethylsilyl benzimidate in THF-dg (12¢):

MYNOMMMANT AN HONR T O 0 ° < ongn 9 g SG-XT-205
n3Benlald83caeIaaRyn a 2 3 SARSLE @
FEOOVVLVNNNTIIITITMOMMI [y n ~ oo o ®® o~ OEXPNO 1
N T e N < « - Hoooo o oPROCNO 1

Date_ 20130603
Time 20.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT THF
NS 32
b DS 2
H NH C b SWH 6188.119
a | FIDRES 0.094423
. AQ 5.2953587
_Si b RG 50.8
O c DW 80.800
DE .00
TE 298.7
H D1 2.00000000
a TDO 1
======== CHANNEL fl ====:
OS It NUC1 1H
C Pl 11.00
HOSiIMe,'Bu o =N 100
PL1W 8.75835800
SFO1 300.1318534
sT 32768
SF 300.1300120
MILVOMMNMOUTHNHAONOTOH - b WDW EM
N38enNal83c88IaaRT o con o
RRESEURRARRIISIIANS 8 0.3
T T T AN < N o 20
PC 1.00
T T T T T T T T
7.8 7.6 7.4 7.2 7.0 6.8 6.6 ppm
JJLMMUA I\ | A e <,..J h J\UJLL
BIS THF THF v
OO |N|M ~ ~o < [©
S| oo < ~Q o e
Nolo/loim o [0 wlim
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
P PSRN sesmaRS emorw ormosamdma ~ o NAME 5G-XI-205
B 535030 BRnce RORES SheRIPaNSS S NExPNO 13
reoaanannen BRI JBIISRINAS R
o WMMHO O ®®®®Y . . . . : PROCNO 1
N R arrrw Koo 0wnnns o o .
- i e e R i R [CRPRPRPRY NNNNNNNNNH 1 1 Date_ 20130603
Time 21.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™D 65536
SOLVENT THF
327
4
2 IR R T G853 ShIAIRANS Ph 18028.846
5 s o I SSBhS JBIJSEIRS 0.275098
5 88 & § 3sgeg  nesssgess )=NHO 18175818
- - o - - HeH A t . 2/1’33
T T T NV BuMe,Si0 %
299.6
oo i PhCN O 2.00000000
. 0.03000000
BuMe,SiOH o '
° THF THF = CHANNEL f1
NUC1
° THF P1 10.20
ek PY PL1 -1.00
PL1W 18.97366524
‘ ‘ ‘ ‘ ‘ ‘ SFOL 75.4752953
136 134 132 130 ppm - CHANNEL f£2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 95.00
PL2 ~2.00
PL12 16.73
PL13 19.00
PT.2W R T8RIGANN
[ ]
L ]
27 26 ppm
)
[ ‘
fo - . L | \
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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b) Methyl 4-cyanobenzimidate in THF-dg (12h):

Terephthalonitrile \

3.907
3877

3.793

———3.586
— 3l

907
877
793
586
572
3.270
3.053
3l0a2
2.577

—_

Me

\ NC

3.270

———3.083
—3l0a2

1.730

NH

12h

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD

SOLVENT

166.060

——— 9038

Vo

NH

115.386

NC

53.823
52.776
52.183
49.938

. THF

T
135

I T
R " W

T
115 ppm

54 52 ppm

OMe
Terephthalonitrile o

12h° MeOH ©

THF

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

TD
SOLVENT

CPDPRG2
NUC2
PCPD2
PL2

39

ppm

=== CHANNEL f1l ==
1

=== CHANNEL f1l ==

=== CHANNEL f2

SG-XI-199
2

1
20130601

23.12

spect

5 mm PABBO BB-
2930

65536

THF

16

2
6188.119
0.094423

5.2953587

H

11.00

-2.00
8.75835800
300.1318534

327
300.1294507
EM

0
0.30
0

1.00

5G-XI-199
13

1
20130601
23.22

spect
5 mm PABBO BB-
2gpg30

65536

THF

136

4
18028.846
0.275098
1.8175818
1030
27.733
9.00

299.5
2.00000000
0.03000000

1

13C

10.20

-1.00
18.97366524
75.4752953

waltzl6
18

95.00
-2.00




4.'H and “C NMR data of 14 and 15:
a) Rh-imine complex 14 (in CD,Cl,):

9.485
7.577
70552
7,548

M

= >
e
H.-RA Cl

Me

14

2.778

1.672

——1ls99

e

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD

SOLVENT

3.00

15.19

182.767
138.190
132.388
120,489
126.677
94.711

94.596

-

24,478

1 Ppm

9.641

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

SOLVENT
NS

CPDPRG2
NUC2

PCPD2
P

T T T T T
180 160 140 120 100

80 60

40

40

SG-XII-61
2

1
20130826

20.48

spect

5 mm PABBO BB-
2930

65536

cp2cl2

32

2
6188.119 Hz
0.094423 Hz
5.2953587 se

80.800
9.00

299.0
2.00000000
1

8.75835800 W

300.1318534 ME
32768

300.1300102 ME
EM

0
0.30 Hz
0

1.00

SG-XI-249
13

1
20130701

4.06

spect

5 mm PABBO BB-
2gpg30

65536

cp2cl2

1024

4

18028.846 Hz
0.275098 Hz
1.8175818 se
1030
27.733 u
9.00 u

299.3 K
2.00000000 s
0.03000000 s
1

CHANNEL f1

13C
10.20 us
-1.00 dE
18.97366524 W
75.4752953 ME

CHANNEL f2
waltzl6
18




b) Rhodacycle complex 15 (in CD,Cl,):

5,901

5001

7.9
p—0

15

2.514
2.510
1.665
1.569

—

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

SOLVENT
NS

0.99

ppm

1.01—
1.04 —
0.99 —

3.01
15.09

185.284

©

185090
184,861

—

185.280

185.090
184861

.

146.738
137.245
131.390
126.093
122.612

146.738
137.245
131.390
128.093
122.612

96.141
96.057

185

ppm

140 130 Ppm

L

96

ppm

ppm

22.763
220735
9.607

—

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

TD
SOLVENT
NS

T
180

T T T
160 140 120

T
100

80

60 40 20 Ppm

41

= CHANNEL f2
W

SG-XII-49
1

1
20130901

11.56

spect

5 mm PABBO BE-

2
6188.119
0.094423

5.2953587
256
80.800
9.00

298.9
2.00000000
1

CHANNEL fl ======
11.00
-2.00
8.75835800
300.1318534

3276
300.1300103
EM
0
0.30
0

1.00

5G-XII-49
13

1
20130901
16.11

spect
5 mm PABBO BB-
2gpg30

65536

cp2cl2

3800

4
18028.846
0.275098
1.8175818
912

27.733
9.00

299.4
2.00000000
0.03000000

18.97366524
75.4752953




5. Crystal structures of Rh-imine complexes:

a) Crystal structures of Rh-imine complexes 14:

Figure 1. ORTEP drawing of Rh-imine complex 14-H,O with 40% atomic displacement parameters. (The

lattice water is omitted for clarity.)

X-ray Structure Determination of Rh-imine complex 14.

An orange crystal of Rh-imine complex 14.H,0, shaped as a block of approximate dimensions 0.19 x 0.14 x
0.10 mm, was used for crystal- and intensity data collection. The structure was solved by direct methods. All
non-hydrogen atoms were refined anisotropically. The N-H and O-H hydrogen atoms were located and
refined freely, and the remaining hydrogen atoms were generated in idealized positions and a riding model.
Details on crystal data, intensity collection, and refinement details are given in Table 1. Atomic coordinates
and equivalent isotropic displacement parameters are given in Table 2. Bond lengths and bond angels are
presented in Table 3. Anisotropic displacement parameters for Rh-imine complex 14.H,O are presented in
Table 4.
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Table 1. Crystal data and structure refinement for RHNCR.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

6 range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to 6 = 28.33°
Absorption correction
Max. and min. transmission
Refinement method
Data/restraints/parameters
Goodness-of-fit on F

Final R indices [/ > 20(/)]
R indices (all data)

Largest diff. peak and hole

rhner
CisHCLNORD
446.21

200(2) K
0.71073 A
monoclinic
P2,/c
a=7.44104) A
b=15.3649(8) A
c=16.7791(9) A

a=90°
B =195.9690(10)°.
y=90°.

1907.96(18) A®

4

1.553 Mg/m’

1.179 mm'"

912

0.19 x 0.14 x 0.10 mm’
1.80-28.33°.
—9<h<7,-20<k<15,-22<[<22
13793

4677 [R(int) = 0.0628]

98.4%

Semi-empirical from equivalents
0.8912 and 0.8071

Full-matrix least-squares on £~
4677/0/225

0.963

R1=0.0397, wR2 = 0.0692
R1=0.0889, wR2 = 0.0880
1.546 and —0.674 e-A ™
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Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Azx 103)

for RHNCR. U(eq) is defined as one third of the trace of the orthogonalized U1 tensor.

X y z U(eq)
Rh(1) 3368(1) 8061(1) 3432(1) 23(1)
CI(1) 6286(1) 8779(1) 3562(1) 36(1)
Cl(2) 4421(1) 6960(1) 2547(1) 31(1)
N(1) 4460(5) 7171(2) 4294(2) 28(1)
C(1) 876(6) 8320(2) 3930(2) 29(1)
C(2) 1776(6) 9117(2) 3810(2) 33(1)
C(3) 1934(5) 9200(2) 2963(3) 33(1)
C4) 1156(6) 8450(3) 2576(2) 34(1)
C(5) 521(5) 7897(2) 3177(2) 27(1)
C(6) 371(6) 7982(3) 4717(2) 43(1)
C(7) 2339(7) 9803(3) 4417(3) 50(1)
C(8) 2701(7) 9972(3) 2571(3) 59(2)
C) 1026(7) 8258(3) 1693(2) 51(1)
C(10) -527(6) 7072(2) 3018(3) 46(1)
C(11) 5273(5) 7192(2) 5005(2) 27(1)
C(12) 5350(6) 8020(2) 5470(2) 36(1)
C(13) 6129(5) 6391(2) 5377(2) 27(1)
C(14) 6906(6) 5780(2) 4909(2) 33(1)
C(15) 7653(6) 5025(3) 5248(3) 38(1)
C(16) 7635(6) 4883(3) 6063(3) 44(1)
C(17) 6880(6) 5481(3) 6521(2) 39(1)
C(18) 6142(6) 6243(2) 6194(2) 31(1)
Oo(1) 1605(6) 5666(3) 1539(2) 62(1)
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Table 3. Bond lengths [A] and angles [°] for RHNCR.

RhI-NI1 2.092(3)
Rh(1)-C(5) 2.132(4)
Rh(1)-C(2) 2.143(4)
Rh(1)-C(1) 2.149(4)
Rh(1)-C(4) 2.153(4)
Rh(1)-C(3) 2.155(4)
Rh1-Cl1 2.4251(11)
Rh1-CI2 2.4347(10)
N1-C11 1.280(5)
NI1-HIN 0.74(3)
C(1)-C(5) 1.420(5)
C(1)-C(2) 1.421(5)
C(1)-C(6) 1.503(5)
C(2)-C(3) 1.444(5)
C(2)-C(7) 1.495(5)
C(3)-C(4) 1.417(5)
C(3)-C(8) 1.497(5)
C(4)-C(5) 1.436(5)
C(4)-C(9) 1.504(6)
C(5)-C(10) 1.498(5)
C(6)-H(6A) 0.9800
C(6)-H(6B) 0.9800
C(6)-H(6C) 0.9800
C(7)-H(7A) 0.9800
C(7)-H(7B) 0.9800
C(7)-H(7C) 0.9800
C(8)-H(8A) 0.9800
C(8)-H(8B) 0.9800
C(8)-H(8C) 0.9800
C(9)-H(9A) 0.9800
C(9)-H(9B) 0.9800
C(9)-H(9C) 0.9800
C(10)-H(10A) 0.9800
C(10)-H(10B) 0.9800
C(10)-H(10C) 0.9800
C(11)-C(12) 1.490(5)
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C(11)-C(13)
C(12)-H(12A)
C(12)-H(12B)
C(12)-H(12C)
C(13)-C(14)
C(13)-C(18)
C(14)-C(15)
C(14)-H(14)
C(15)-C(16)
C(15)-H(15)
C(16)-C(17)
C(16)-H(16)
C(17)-C(18)
C(17)-H(17)
C(18)-H(18)
O(1)-H(10)
0(1)-H(20)
N(1)-Rh(1)-C(5)
N(1)-Rh(1)-C(2)
C(5)-Rh(1)-C(2)
N(1)-Rh(1)-C(1)
C(5)-Rh(1)-C(1)
C(2)-Rh(1)-C(1)
N(1)-Rh(1)-C(4)
C(5)-Rh(1)-C(4)
C(2)-Rh(1)-C(4)
C(1)-Rh(1)-C(4)
N(1)-Rh(1)-C(3)
C(5)-Rh(1)-C(3)
C(2)-Rh(1)-C(3)
C(1)-Rh(1)-C(3)
C(4)-Rh(1)-C(3)
N1-Rh1-Cl1
C(5)-Rh(1)-CI(1)
C(2)-Rh(1)-CI(1)
C(1)-Rh(1)-CI(1)
C(4)-Rh(1)-CI(1)
C(3)-Rh(1)-CI(1)

1.493(5)
0.9800
0.9800
0.9800
1.388(5)
1.390(5)
1.384(5)
0.9500
1.385(6)
0.9500
1.357(6)
0.9500
1.382(5)
0.9500
0.9500
0.85(5)
0.81(5)

111.54(14)

118.48(15)

65.23(15)
98.09(14)
38.75(14)
38.66(14)
149.00(15)
39.16(15)
65.16(15)
64.99(16)
157.67(15)
65.13(15)
39.26(15)
65.01(15)
38.40(15)
87.45(10)
159.02(10)
98.42(12)
133.00(11)
123.30(12)
93.91(11)
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N1-Rh1-CI2
C(5)-Rh(1)-C1(2)
C(2)-Rh(1)-C1(2)
C(1)-Rh(1)-C1(2)
C(4)-Rh(1)-C1(2)
C(3)-Rh(1)-C1(2)
Cl1-Rh1-CI2

C11-N1-Rhl

C(11)-N(1)-H(IN)
Rh(1)-N(1)-H(IN)

C(5)-C(1)-C2)
C(5)-C(1)-C(6)
C(2)-C(1)-C(6)
C(5)-C(1)-Rh(1)
C(2)-C(1)-Rh(1)
C(6)-C(1)-Rh(1)
C(1)-C(2)-C(3)
C(D-C(2)-C(7)
CB3)-C(2)-C(N)
C(1)-C(2)-Rh(1)
C(3)-C(2)-Rh(1)
C(7)-C(2)-Rh(1)
C(4)-C(3)-C(2)
C(4)-C(3)-C(®)
C(2)-C(3)-C(®)
C(4)-C(3)-Rh(1)
C(2)-C(3)-Rh(1)
C(8)-C(3)-Rh(1)
C(B3)-C(4)-C(5)
C(B3)-C(4)-C(9)
C(5)-C(4)-C(9)
C(3)-C(4)-Rh(1)
C(5)-C(4)-Rh(1)
C(9)-C(4)-Rh(1)
C(D)-C(5)-C(4
C(1)-C(5)-C(10)
C(4)-C(5)-C(10)
C(1)-C(5)-Rh(1)

80.85(10)
99.85(10)
158.38(11)
135.32(11)
93.32(11)
121.34(12)
91.68(4)
137.7(3)
110(3)
111(3)
108.4(3)
125.7(4)
126.0(4)
70.0(2)
70.4(2)
125.6(3)
107.7(3)
127.9(4)
124.2(4)
70.9(2)
70.8(2)
127.73)
107.9(3)
126.8(4)
125.2(4)
70.7(2)
69.9(2)
127.3(3)
108.0(3)
126.3(4)
125.7(4)
70.9(2)
69.6(2)
124.7(3)
108.0(3)
126.2(4)
125.4(4)
71.3(2)
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C(4)-C(5)-Rh(1)
C(10)-C(5)-Rh(1)
C(1)-C(6)-H(6A)
C(1)-C(6)-H(6B)
H(6A)-C(6)-H(6B)
C(1)-C(6)-H(6C)
H(6A)-C(6)-H(6C)
H(6B)-C(6)-H(6C)
C(2)-C(7)-H(7A)
C(2)-C(7)-H(7B)
H(7A)-C(7)-H(7B)
C(2)-C(7)-H(7C)
H(7A)-C(7)-H(7C)
H(7B)-C(7)-H(7C)
C(3)-C(8)-H(8A)
C(3)-C(8)-H(8B)
H(8A)-C(8)-H(8B)
C(3)-C(8)-H(8C)
H(8A)-C(8)-H(8C)
H(8B)-C(8)-H(8C)
C(4)-C(9)-H(9A)
C(4)-C(9)-H(9B)
H(9A)-C(9)-H(9B)
C(4)-C(9)-H(9C)
H(9A)-C(9)-H(9C)
H(9B)-C(9)-H(9C)
C(5)-C(10)-H(10A)
C(5)-C(10)-H(10B)
H(10A)-C(10)-H(10B)
C(5)-C(10)-H(10C)
H(10A)-C(10)-H(10C)
H(10B)-C(10)-H(10C)
N(1)-C(11)-C(12)
N(1)-C(11)-C(13)
C(12)-C(11)-C(13)
C(11)-C(12)-H(12A)
C(11)-C(12)-H(12B)
H(12A)-C(12)-H(12B)

71.2(2)
128.7(3)
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
119.9(4)
120.6(3)
119.6(3)
109.5
109.5
109.5
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C(11)-C(12)-H(12C)
H(12A)-C(12)-H(12C)
H(12B)-C(12)-H(12C)

C(14)-C(13)-C(18)
C(14)-C(13)-C(11)
C(18)-C(13)-C(11)
C(15)-C(14)-C(13)
C(15)-C(14)-H(14)
C(13)-C(14)-H(14)
C(14)-C(15)-C(16)
C(14)-C(15)-H(15)
C(16)-C(15)-H(15)
C(17)-C(16)-C(15)
C(17)-C(16)-H(16)
C(15)-C(16)-H(16)
C(16)-C(17)-C(18)
C(16)-C(17)-H(17)
C(18)-C(17)-H(17)
C(17)-C(18)-C(13)
C(17)-C(18)-H(18)
C(13)-C(18)-H(18)
H(10)-0(1)-H(20)

109.5
109.5
109.5
119.2(4)
120.4(3)
120.4(3)
120.5(4)
119.8
119.8
119.6(4)
120.2
120.2
120.0(4)
120.0
120.0
121.3(4)
119.4
119.4
119.5(4)
120.3
120.3
106(5)

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A2x 103) for RHNCR. The anisotropic
displacement factor exponent takes the form: —2p2[ h2a*2ull + . +2hka*b* Ul2 ]

ull U22 U33 U23 ul3 ul2
Rh(1)  22(1) 19(1) 27(1) 1(1) 1(1) 1(1)
) 27(1) 31(1) 50(1) 6(1) 1(1) -5(1)
Cl2)  33(1) 29(1) 32(1) -5(1) 3(1) 5(1)
N(1) 33(2) 22(2) 30(2) 0(2) 2(2) 12)
C(1) 22(2) 28(2) 39(2) -1(2) 4(2) 4(2)
C(2) 26(2) 29(2) 43(3) -6(2) 5(2) 9(2)
C(3) 24(2) 21(2) 53(3) 12(2) 7(2) 10(2)
C(4) 23(2) 42(3) 35(2) 2(2) -4(2) 132)
C(5) 12(2) 30(2) 40(2) -1(2) 4(2) 7(2)
C(6) 38(3) 56(3) 39(3) 7(2) 14(2) 6(2)
C(7) 46(3) 32(3) 70(3) 23(2) -8(3) 9(2)
C(8) 43(3) 38(3) 97(4) 36(3) 16(3) 11(2)
C(9) 44(3) 70(3) 37(3) -1(2) 9(2) 25(2)
Cc(10)  26(3) 34(3) 77(4) -15(2) 2(2) 12)
c(1l)  24(2) 26(2) 31(2) 12) 9(2) 2(2)
Cc(12)  48(3) 29(2) 29(2) 12) 1(2) 3(2)
c(13)  22(2) 25(2) 31(2) 2(2) 0(2) -4(2)
c(14)  3003) 33(2) 35(2) 2(2) 4(2) 2(2)
c(15)  3503) 28(2) 51(3) -6(2) 2(2) 4(2)
c(16)  38(3) 31(3) 61(3) 17(2) -10(2) -1(2)
c(17)  4703) 41(3) 29(2) 12(2) -1(2) -4(2)
c(18)  3203) 28(2) 32(2) 6(2) 3(2) 3(2)
o(1) 64(3) 38(2) 79(3) 9(2) -19(2) 5(2)
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Table 5. Hydrogen coordinates ( x 104) and isotropic displacement parameters (Azx 10 3)
for RHNCR.

X y z U(eq)
H(6A) -924 8072 4747 65
H(6B) 1061 8294 5157 65
H(6C) 646 7359 4760 65
H(7A) 1524 10304 4336 75
H(7B) 3578 9988 4356 75
H(7C) 2285 9568 4957 75
H(8A) 2905 9823 2020 88
H(8B) 3850 10138 2871 88
H(8C) 1850 10459 2566 88
H(9A) -120 8484 1433 77
H(9B) 1079 7628 1610 77
H(9C) 2034 8538 1460 77
H(10A) -470 6725 3510 69
H(10B) -8 6738 2600 69
H(10C) -1790 7212 2840 69
H(12A) 4730 8480 5144 53
H(12B) 6615 8185 5612 53
H(12C) 4757 7938 5959 53
H(14) 6927 5882 4351 39
H(15) 8173 4606 4925 46
H(16) 8152 4367 6300 53
H(17) 6858 5374 7078 47
H(18) 5648 6662 6526 37
H(IN) 4550(60) 6730(20) 4120(20) 25(13)
H(10) 2380(70) 6020(30) 1780(30) 61(18)
H(20) 2100(70) 5200(30) 1530(30) 70(20)
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b) Crystal structures of Rhodacycle complexes 15:

Mesg

CI—Rh—|N’H

Me

Figure 2. ORTEP drawing of one molecule of complex 15 with 30% atomic displacement parameters.

An orange crystal of Rhodacycle complex 15, shaped as a needle of approximate dimensions 0.18 x 0.02 x
0.01 mm, was used for crystal- and intensity-data collection. The structure was solved by direct methods.
All non-hydrogen atoms were refined anisotropically. The N—H hydrogen atoms were located and refined
freely, and the remaining hydrogen atoms were generated in idealized positions and refined in a riding
model. Details on crystal data, intensity collection, and refinement details are given in Table 1. Selected

bond lengths and bond angles are presented in Table 2.
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Table 1. Crystal data and structure refinement for RhNR2.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

6 range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to § = 26.21°
Absorption correction

Max. and min. transmission
Refinement method
Data/restraints/parameters
Goodness-of-fit on F*

Final R indices [/ > 20(/)]
R indices (all data)
Absolute structure parameter

Largest diff. peak and hole

rhnr2

C,sH»;CINRh

391.73

243(2) K

0.71073 A

orthorhombic

Pna2,

a=27.150(9) A a=90°
b=15.576(5) A £ =90°
c=8.563(3) A y=90°
3621(2) A’

8

1.437 Mg/m’

1.084 mm™

1600

0.18 x 0.02 x 0.01 mm’
1.50-26.21°

—31<h<33,-14<k<19,-10</<10

22087

7014 [R(int) = 0.1110]

98.7%

Semi-empirical from equivalents
0.9892 and 0.8287

Full-matrix least-squares on F°
7014/1/397

0.785

R1=0.0495, wR2 = 0.0639
R1=0.1282, wR2 = 0.0861
—0.04(4)

0.573 and —0.387 e-A”>
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Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Azx 103)

for rhnr2. U(eq) is defined as one third of the trace of the orthogonalized U1 tensor.

X y Z U(eq)
Rh(1) -1954(1) -927(1) -3988(1) 54(1)
Rh(2) 284(1) 3057(1) 931(1) 48(1)
Cl(1) -1295(1) -586(2) -5757(3) 59(1)
Cl(2) 828(1) 3318(2) 3126(3) 69(1)
N(1) -1471(3) -1418(5) -2345(10) 53(2)
N(Q2) 410(3) 1750(4) 1009(15) 51(2)
C(1) -2743(3) -747(8) -4060(30) 96(3)
C(2) -2579(4) -743(7) -5561(14) 71(3)
C(3) -2392(3) -1591(7) -5865(12) 57(3)
C(4) -2419(4) -2069(7) -4473(14) 73(4)
C(5) -2617(4) -1539(11) -3260(15) 98(5)
C(6) -3037(4) -30(8) -3146(17) 175(8)
C(7 -2643(4) -61(6) -6740(15) 117(5)
C(8) -2213(3) -1879(6) -7418(11) 72(3)
C9) -2246(3) -3003(6) -4270(20) 104(4)
C(10) -2721(5) -1863(10) -1591(14) 172(7)
C(11) -1778(3) 121(6) -2672(12) 59(3)
C(12) -1907(3) 976(7) -2908(11) 65(3)
C(13) -1752(4) 1615(7) -1863(16) 84(4)
C(14) -1467(4) 1410(7) -564(16) 89(4)
C(15) -1325(3) 576(7) -290(12) 69(3)
C(16) -1471(3) -62(6) -1344(11) 55(3)
C(17) -1309(3) -957(6) -1273(11) 51(2)
C(18) -954(3) -1242(5) 0(10) 68(3)
C(19) 111(4) 3135(5) -1507(10) 57(3)
C(20) 616(4) 3462(6) -1372(11) 49(3)
C(21) 589(4) 4174(5) -406(10) 53(3)
C(22) 85(4) 4306(5) 82(10) 58(3)
C(23) -210(4) 3683(6) -701(11) 54(2)
C(24) -32(3) 2375(5) -2526(11) 75(3)
C(25) 1049(3) 3118(6) -2193(12) 75(3)
C(26) 1033(3) 4705(5) 125(11) 82(4)
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c@27)
C(28)
C(29)
C(30)
C(31)
C(32)
C(33)
C(34)
C(35)
C(36)

-100(3)
-764(4)
-240(3)
-576(4)
-929(4)
-964(4)
-632(4)
279(3)

117(3)
159(3)

5077(4)
3645(6)
2651(5)
3139(6)
2757(7)
1859(7)
1364(6)
1753(5)
1272(6)

309(5)

951(15)
-709(13)
2394(10)
3285(12)
4200(13)
4340(13)
3534(12)
2639(10)
1777(10)
1810(10)

84(3)
82(3)
53(3)
66(3)
83(3)
80(3)
63(3)
49(2)
50(2)
66(3)

55



Table 3. Bond lengths [A] and angles [°] for rhnr2.

Rh1-Cl1
RhI-NI1
Rh(1)-C(5)
Rh(1)-C(1)
Rh(1)-C(2)
Rh(1)-C(4)
Rh(1)-C(3)
Rh1-Cll
Rh2-C29
Rh2-N2
Rh(2)-C(19)
Rh(2)-C(22)
Rh(2)-C(23)
Rh(2)-C(21)
Rh(2)-C(20)
Rh2-CI2
N1-C17
N1-HNI1
N2-C35
N2-HN2
C(1)-C(2)
C(1)-C(5)
C(1)-C(6)
C(2)-C(3)
C(2)-C(7)
C(3)-C(4)
C(3)-C(3)
C(4)-C(5)
C(4)-C9)
C(5)-C(10)
C(6)-H(6A)
C(6)-H(6B)
C(6)-H(6C)
C(7)-H(7A)
C(7)-H(7B)
C(7)-H(7C)

2.040(10)
2.070(8)
2.130(11)
2.161(9)
2.185(11)
2.221(10)
2.250(10)
2.405(3)
1.999(10)
2.066(6)
2.144(8)
2.145(8)
2.169(9)
2.240(8)
2.258(9)
2.424(3)
1.246(10)
0.77(5)
1.273(10)
0.87(5)
1.36(2)
1.452(17)
1.580(16)
1.440(13)
1.475(12)
1.407(13)
1.485(12)
1.431(15)
1.539(12)
1.542(15)
0.9700
0.9700
0.9700
0.9700
0.9700
0.9700
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C(8)-H(8A)
C(8)-H(8B)
C(8)-H(8C)
C(9)-H(9A)
C(9)-H(9B)
C(9)-H(9C)
C(10)-H(10A)
C(10)-H(10B)
C(10)-H(10C)
C(11)-C(12)
C(11)-C(16)
C(12)-C(13)
C(12)-H(12)
C(13)-C(14)
C(13)-H(13)
C(14)-C(15)
C(14)-H(14)
C(15)-C(16)
C(15)-H(15)
C(16)-C(17)
C(17)-C(18)
C(18)-H(18A)
C(18)-H(18B)
C(18)-H(18C)
C(19)-C(23)
C(19)-C(20)
C(19)-C(24)
C(20)-C(21)
C(20)-C(25)
C(21)-C(22)
C(21)-C(26)
C(22)-C(23)
C(22)-C(27)
C(23)-C(28)
C(24)-H(24A)
C(24)-H(24B)
C(24)-H(24C)
C(25)-H(25A)

0.9700
0.9700
0.9700
0.9700
0.9700
0.9700
0.9700
0.9700
0.9700
1.392(11)
1.439(11)
1.402(13)
0.9400
1.392(14)
0.9400
1.376(12)
0.9400
1.401(11)
0.9400
1.463(11)
1.521(11)
0.9700
0.9700
0.9700
1.400(11)
1.469(13)
1.521(10)
1.385(11)
1.470(12)
1.445(11)
1.532(11)
1.425(11)
1.500(11)
1.505(11)
0.9700
0.9700
0.9700
0.9700
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C(25)-H(25B)
C(25)-H(25C)
C(26)-H(26A)
C(26)-H(26B)
C(26)-H(26C)
C(27)-H(27A)
C(27)-H(27B)
C(27)-H(27C)
C(28)-H(28A)
C(28)-H(28B)
C(28)-H(28C)
C(29)-C(30)
C(29)-C(34)
C(30)-C(31)
C(30)-H(30)
C(31)-C(32)
C(31)-H(31)
C(32)-C(33)
C(32)-H(32)
C(33)-C(34)
C(33)-H(33)
C(34)-C(35)
C(35)-C(36)
C(36)-H(36A)
C(36)-H(36B)
C(36)-H(36C)

C11-Rh1-N1
C(11)-Rh(1)-C(5)
N(1)-Rh(1)-C(5)
C(11)-Rh(1)-C(1)
N(1)-Rh(1)-C(1)
C(5)-Rh(1)-C(1)
C(11)-Rh(1)-C(2)
N(1)-Rh(1)-C(2)
C(5)-Rh(1)-C(2)
C(1)-Rh(1)-C(2)
C(11)-Rh(1)-C(4)

0.9700
0.9700
0.9700
0.9700
0.9700
0.9700
0.9700
0.9700
0.9700
0.9700
0.9700
1.411(12)
1.419(10)
1.374(12)
0.9400
1.407(11)
0.9400
1.373(12)
0.9400
1.368(11)
0.9400
1.503(11)
1.505(10)
0.9700
0.9700
0.9700

76.8(4)
113.3(5)
99.8(5)
98.4(4)
134.1(6)
39.5(5)
114.7(4)
163.6(3)
65.4(5)
36.5(6)
151.3(4)
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N(1)-Rh(1)-C(4)
C(5)-Rh(1)-C(4)
C(1)-Rh(1)-C(4)
C(2)-Rh(1)-C(4)
C(11)-Rh(1)-C(3)
N(1)-Rh(1)-C(3)
C(5)-Rh(1)-C(3)
C(1)-Rh(1)-C(3)
C(2)-Rh(1)-C(3)
C(4)-Rh(1)-C(3)
C11-Rh1-Cl1
N1-Rh1-Cl1
C(5)-Rh(1)-CI(1)
C(1)-Rh(1)-CI(1)
C(2)-Rh(1)-CI(1)
C(4)-Rh(1)-CI(1)
C(3)-Rh(1)-CI(1)
C29-Rh2-N2
C(29)-Rh(2)-C(19)
N(2)-Rh(2)-C(19)
C(29)-Rh(2)-C(22)
N(2)-Rh(2)-C(22)
C(19)-Rh(2)-C(22)
C(29)-Rh(2)-C(23)
N(2)-Rh(2)-C(23)
C(19)-Rh(2)-C(23)
C(22)-Rh(2)-C(23)
C(29)-Rh(2)-C(21)
N(2)-Rh(2)-C(21)
C(19)-Rh(2)-C(21)
C(22)-Rh(2)-C(21)
C(23)-Rh(2)-C(21)
C(29)-Rh(2)-C(20)
N(2)-Rh(2)-C(20)
C(19)-Rh(2)-C(20)
C(22)-Rh(2)-C(20)
C(23)-Rh(2)-C(20)
C(21)-Rh(2)-C(20)

101.0(4)
38.3(4)
62.3(4)
63.2(4)

152.4(4)

130.5(3)
63.7(5)
61.0(5)
37.9(3)
36.7(3)
89.8(2)
92.2(2)

155.8(4)

133.7(6)
99.3(3)

118.9(3)
92.6(3)
77.6(4)

118.2(4)
97.1(4)

108.7(4)

161.1(4)
64.1(3)
96.1(3)

124.4(4)
37.9(3)
38.6(3)

146.0(3)

136.1(4)
62.6(3)
38.4(3)
63.3(3)

156.9(4)

103.7(4)
38.9(3)
63.4(4)
63.8(4)
35.9(3)
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C29-Rh2-CI2
N2-Rh2-CI2

C(19)-Rh(2)-C1(2)
C(22)-Rh(2)-C1(2)
C(23)-Rh(2)-C1(2)
C(21)-Rh(2)-C1(2)
C(20)-Rh(2)-C1(2)

C(17)-N(1)-Rh(1)
C(17)-N(1)-HN1
Rh(1)-N(1)-HN1
C(35)-N(2)-Rh(2)
C(35)-N(2)-HN2
Rh(2)-N(2)-HN2
C(2)-C(D)-C(5)
C(2)-C(1)-C(6)
C(5)-C(1)-C(6)
C(2)-C(1)-Rh(1)
C(5)-C(1)-Rh(1)
C(6)-C(1)-Rh(1)
C(1)-C(2)-C(3)
C(D-C(2)-C(7)
CB3)-C(2)-C(7)
C(1)-C(2)-Rh(1)
C(3)-C(2)-Rh(1)
C(7)-C(2)-Rh(1)
C(4)-C(3)-C(2)
C(4)-C(3)-C(®)
C(2)-C3)-C(®)
C(4)-C(3)-Rh(1)
C(2)-C(3)-Rh(1)
C(8)-C(3)-Rh(1)
C(B3)-C(4)-C(5)
C(B3)-C(4)-C(®)
C(5)-C(4)-C(%)
C(3)-C(4)-Rh(1)
C(5)-C(4)-Rh(1)
C(9)-C(4)-Rh(1)
C(4)-C(5)-C(1)

90.0(3)
92.3(3)
151.6(3)
105.4(3)
143.3(3)
92.4(3)
112.8(3)
120.8(7)
119(5)
120(5)
119.4(7)
122(4)
117(4)
111.9(12)
129.1(15)
119.0(18)
72.8(7)
69.1(6)
125.3(9)
106.3(10)
127.7(12)
125.4(11)
70.8(7)
73.5(6)
127.4(7)
108.3(10)
128.1(10)
123.6(9)
70.5(6)
68.6(6)
127.3(7)
109.2(11)
125.5(12)
125.3(12)
72.8(6)
67.4(7)
124.2(7)
103.7(12)
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C(4)-C(5)-C(10)
C(1)-C(5)-C(10)
C(4)-C(5)-Rh(1)
C(1)-C(5)-Rh(1)
C(10)-C(5)-Rh(1)
C(1)-C(6)-H(6A)
C(1)-C(6)-H(6B)
H(6A)-C(6)-H(6B)
C(1)-C(6)-H(6C)
H(6A)-C(6)-H(6C)
H(6B)-C(6)-H(6C)
C(2)-C(7)-H(7A)
C(2)-C(7)-H(7B)
H(7A)-C(7)-H(7B)
C(2)-C(7)-H(7C)
H(7A)-C(7)-H(7C)
H(7B)-C(7)-H(7C)
C(3)-C(8)-H(8A)
C(3)-C(8)-H(8B)
H(8A)-C(8)-H(8B)
C(3)-C(8)-H(8C)
H(8A)-C(8)-H(8C)
H(8B)-C(8)-H(8C)
C(4)-C(9)-H(9A)
C(4)-C(9)-H(9B)
H(9A)-C(9)-H(9B)
C(4)-C(9)-H(9C)
H(9A)-C(9)-H(9C)
H(9B)-C(9)-H(9C)
C(5)-C(10)-H(10A)
C(5)-C(10)-H(10B)

H(10A)-C(10)-H(10B)

C(5)-C(10)-H(10C)

H(10A)-C(10)-H(10C)
H(10B)-C(10)-H(10C)

C(12)-C(11)-C(16)
C(12)-C(11)-Rh(1)
C(16)-C(11)-Rh(1)

123.5(14)
132.3(16)
74.3(6)
71.4(6)
124.9(9)
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
116.7(9)
128.8(8)
114.5(7)
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C(11)-C(12)-C(13)
C(11)-C(12)-H(12)
C(13)-C(12)-H(12)
C(14)-C(13)-C(12)
C(14)-C(13)-H(13)
C(12)-C(13)-H(13)
C(15)-C(14)-C(13)
C(15)-C(14)-H(14)
C(13)-C(14)-H(14)
C(14)-C(15)-C(16)
C(14)-C(15)-H(15)
C(16)-C(15)-H(15)
C(15)-C(16)-C(11)
C(15)-C(16)-C(17)
C(11)-C(16)-C(17)
N(1)-C(17)-C(16)

N(1)-C(17)-C(18)

C(16)-C(17)-C(18)

C(17)-C(18)-H(18A)
C(17)-C(18)-H(18B)
H(18A)-C(18)-H(18B)
C(17)-C(18)-H(18C)
H(18A)-C(18)-H(18C)
H(18B)-C(18)-H(18C)

C(23)-C(19)-C(20)
C(23)-C(19)-C(24)
C(20)-C(19)-C(24)
C(23)-C(19)-Rh(2)
C(20)-C(19)-Rh(2)
C(24)-C(19)-Rh(2)
C(21)-C(20)-C(19)
C(21)-C(20)-C(25)
C(19)-C(20)-C(25)
C(21)-C(20)-Rh(2)
C(19)-C(20)-Rh(2)
C(25)-C(20)-Rh(2)
C(20)-C(21)-C(22)
C(20)-C(21)-C(26)

120.7(10)
119.6
119.6
121.0(10)
119.5
119.5
120.6(11)
119.7
119.7
118.8(10)
120.6
120.6
122.2(9)
124.4(10)
113.3(9)
114.3(10)
125.8(9)
119.9(8)
109.5
109.5
109.5
109.5
109.5
109.5
109.3(8)
126.8(9)
123.6(9)
72.0(5)
74.7(5)
124.7(6)
105.9(9)
128.4(10)
125.6(9)
71.4(5)
66.4(5)
129.4(7)
109.7(9)
124.6(10)
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C(22)-C(21)-C(26)
C(20)-C(21)-Rh(2)
C(22)-C(21)-Rh(2)
C(26)-C(21)-Rh(2)
C(23)-C(22)-C(21)
C(23)-C(22)-C(27)
C(21)-C(22)-C(27)
C(23)-C(22)-Rh(2)
C(21)-C(22)-Rh(2)
C(27)-C(22)-Rh(2)
C(19)-C(23)-C(22)
C(19)-C(23)-C(28)
C(22)-C(23)-C(28)
C(19)-C(23)-Rh(2)
C(22)-C(23)-Rh(2)
C(28)-C(23)-Rh(2)
C(19)-C(24)-H(24A)
C(19)-C(24)-H(24B)
H(24A)-C(24)-H(24B)
C(19)-C(24)-H(24C)
H(24A)-C(24)-H(24C)
H(24B)-C(24)-H(24C)
C(20)-C(25)-H(25A)
C(20)-C(25)-H(25B)
H(25A)-C(25)-H(25B)
C(20)-C(25)-H(25C)
H(25A)-C(25)-H(25C)
H(25B)-C(25)-H(25C)
C(21)-C(26)-H(26A)
C(21)-C(26)-H(26B)
H(26A)-C(26)-H(26B)
C(21)-C(26)-H(26C)
H(26A)-C(26)-H(26C)
H(26B)-C(26)-H(26C)
C(22)-C(27)-H(27A)
C(22)-C(27)-H(27B)
H(27A)-C(27)-H(27B)
C(22)-C(27)-H(27C)

125.6(8)
72.8(5)
67.2(5)

124.0(6)

107.4(8)

126.2(9)

125.0(8)
71.6(5)
74.3(5)

130.0(7)

107.3(9)

126.5(9)

126.2(9)
70.1(5)
69.8(5)

127.1(6)

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5
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H(27A)-C(27)-H(27C) 109.5
H(27B)-C(27)-H(27C) 109.5

C(23)-C(28)-H(28A) 109.5
C(23)-C(28)-H(28B) 109.5
H(28A)-C(28)-H(28B) 109.5
C(23)-C(28)-H(28C) 109.5

H(28A)-C(28)-H(28C) 109.5
H(28B)-C(28)-H(28C) 109.5

C(30)-C(29)-C(34) 113.7(9)
C(30)-C(29)-Rh(2) 129.0(7)
C(34)-C(29)-Rh(2) 117.3(7)
C(31)-C(30)-C(29) 121.8(10)
C(31)-C(30)-H(30) 119.1
C(29)-C(30)-H(30) 119.1
C(30)-C(31)-C(32) 121.8(11)
C(30)-C(31)-H(31) 119.1
C(32)-C(31)-H(31) 119.1
C(33)-C(32)-C(31) 118.1(10)
C(33)-C(32)-H(32) 121.0
C(31)-C(32)-H(32) 121.0
C(34)-C(33)-C(32) 119.6(9)
C(34)-C(33)-H(33) 120.2
C(32)-C(33)-H(33) 120.2
C(33)-C(34)-C(29) 124.9(9)
C(33)-C(34)-C(35) 123.7(9)
C(29)-C(34)-C(35) 111.5(8)
N(2)-C(35)-C(34) 114.1(8)
N(2)-C(35)-C(36) 123.0(9)
C(34)-C(35)-C(36) 122.9(8)
C(35)-C(36)-H(36A) 109.5
C(35)-C(36)-H(36B) 109.5
H(36A)-C(36)-H(36B) 109.5
C(35)-C(36)-H(36C) 109.5

H(36A)-C(36)-H(36C) 109.5
H(36B)-C(36)-H(36C) 109.5

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (Azx 103) for rhnr2. The anisotropic

displacement factor exponent takes the form: —2p2[ h2a*2ull + . +2hka*b* Ul2 ]

ull U22 U33 U23 ul3 ul2
Rh(1)  51(1) 68(1) 42(1) -1(1) 4(1) 4(1)
Rh(2)  62(1) 43(1) 40(1) 3(1) 1(1) -3(1)
(1)  63(2) 59(2) 55(2) 3(1) 112) -7(1)
Cl2) 8502 71(2) 52(2) 2(2) -15(2) -10(2)
N(1) 59(6) 45(6) 56(6) -11(5) 12(4) 2(5)
N@)  48(5) 55(4) 49(4) -5(7) 2(7) 0(4)
c(1) 58(7) 110(9) 121(11)  -32(14)  -10(13) -3(6)
C(2) 64(8) 78(9) 70(9) 14(7) 6(7) -8(6)
C(3) 57(7) 71(7) 43(7) 10(5) -5(6) 2(5)
C(4) 56(7) 85(8) 77(12) 18(7) -19(6) -24(6)
C(5) 54(8) 189(17) 50(9) -1(10) 18(7) -46(10)
C(6) 68(9) 228(14)  230(20)  -124(13) 0(10) 41(10)
c(7) 11511 100(9) 136(13) 35(9) -59(9) 12(8)
C(8) 67(7) 111(8) 39(6) -3(6) -7(5) -19(6)
co) 11709 93(7) 101(12) 30(9) -17(12) -39(7)
C(10) 118(12)  340(20) 61(10) 46(11) 5(8) -126(12)
c(1l)  45(6) 76(7) 57(7) 2(6) 22(5) -9(5)
C(12)  54(6) 71(7) 68(7) 12(6) 12(6) 20(6)
Cc(13)  86(9) 54(7) 112(12) -13(7) 17(8) 11(6)
c(14) 7009 83(9) 115(12) -39(8) 23(8) -1(7)
c(15)  73(8) 72(7) 62(8) -17(6) 3(6) -4(6)
c(16)  56(7) 60(7) 47(7) -1(5) 12(5) -6(5)
ca7 5707 54(6) 42(6) 0(5) 5(5) -19(5)
c(18)  78(7) 90(7) 36(6) -8(5) -8(5) -5(6)
Cc(19)  98(9) 37(5) 36(6) -1(4) -10(6) 8(6)
C(20)  78(8) 38(6) 30(6) 1(4) 21(6) -9(6)
C2l)  85(8) 37(6) 37(6) 8(4) -3(6) -2(6)
C(22)  89(8) 40(6) 45(6) 2(4) 2(6) 3(6)
C(23)  65(7) 47(6) 51(7) 9(5) 2(6) 3(5)
C24)  99(8) 69(7) 58(7) -6(5) -15(6) -13(6)
C(25)  8I1(8) 87(8) 57(8) 17(6) -1(7) -1(6)
C(26)  113(9) 64(7) 71(8) 3(5) -2(6) -34(6)
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c@27)
C(28)
C(29)
C(30)
C(31)
C(32)
C(33)
C(34)
C(35)
C(36)

134(8)
74(9)
68(7)
71(8)
59(8)
59(8)
52(7)
42(6)
52(6)
90(8)

54(5)
98(9)
38(5)
64(7)
106(10)
110(10)
76(7)
65(7)
59(6)
49(6)

63(6)
73(9)
52(6)
63(8)
83(9)
71(8)
61(8)
41(6)
38(6)
58(7)

309
23(6)
-3(4)
7(6)
13(7)
17(7)
21(6)
5(5)
10(4)
6(5)

19(13)
-12(7)
21(5)
2(6)
3(7)
3(6)
-4(6)
-7(5)
-9(5)
-12(6)

17(5)
-2(7)
14(5)
1(6)
2(7)

229(7)
21(6)

2(5)

23(5)
-13(5)

66



Table 5. Hydrogen coordinates ( x 104) and isotropic displacement parameters (Azx 10 3)
for rhnr2.

X y zZ U(eq)
H(6A) -2959 528 -3582 262
H(6B) -2945 -43 -2052 262
H(6C) -3388 -136 -3243 262
H(7A) -2678 489 -6220 176
H(7B) -2936 -178 -7354 176
H(7C) -2358 -47 -7420 176
H(8A) -2478 -1834 -8173 109
H(8B) -2105 -2471 -7351 109
H(8C) -1940 -1520 -7744 109
H(9A) -2140 -3092 -3197 156
H(9B) -1973 -3115 -4968 156
H(9C) -2515 -3391 -4506 156
H(10A) -3004 -2243 -1604 258
H(10B) -2788 -1378 914 258
H(10C) -2436 -2173 -1205 258
H(12) -2100 1127 -3777 77
H(13) -1842 2189 -2042 101
H(14) -1371 1846 131 107
H(15) -1133 438 588 83
H(18A) -887 -1850 -113 102
H(18B) -1100 -1135 1015 102
H(18C) -649 -922 -92 102
H(24A) -364 2193 -2268 113
H(24B) 195 1905 -2342 113
H(240) -18 2541 -3616 113
H(25A) 1345 3380 -1777 112
H(25B) 1022 3246 -3298 112
H(25C) 1064 2501 -2045 112
H(26A) 1331 4366 17 124
H(26B) 991 4869 1209 124
H(26C) 1059 5217 -515 124
H(27A) 130 5222 1776 126

67



H(27B)
H(27C)
H(28A)
H(28B)
H(28C)
H(30)
H(31)
H(32)
H(33)
H(36A)
H(36B)
H(36C)
HN2
HN1

-419
-130
-891
-888
-870
-557

1154

-1208
-646

440

-138

204
690(20)
-1410(20)

4950
5557
4048
3794
3069
3741
3105
1605

762
132
56
117
1570(30)
~1900(30)

1402
237
-1473
318
-977
3252
4746
4968
3596
1187
1384
2878
670(90)
-2340(80)

68

126
126
123
123
123

79

99

96

76

98

98

98

30(20)

10(20)



6. Determination of the regiochemistry of 10b and 13f by 2D NMR analysis:

a) 2D COSY NMR on 10b in the aromatic region (CDCl;, 600 MHz):
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b) 2D NOESY of 10b (CDCls, 600 MHz):
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¢) 2D NOESY of 13f (CDCls, 600 MHz):
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