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'H-, COSY and NOESY NMR spectra for migrastatin ketone 2 and migrastatin ether 4 were
recorded on a Bruker DRX-600 spectrometer. Chemical shifts (3-values) are reported in ppm
with residual undeuterated CHCI, as the internal standard (referenced to 7.26 ppm for H-
NMR) for migrastatin ether 4 and with residual undeuterated benzene as the internal standard
(referenced to 7.16 ppm for H-NMR) for migrastatin ketone 2. Coupling constants (J) (H,H)
are given in Hz, spectral splitting patterns are designated as singlet (s), doublet (d), triplet (t),
quadruplet (q), multiplet or more overlapping signals (m), apparent (app), broad signal (br).
1D NOE data was extracted from the corresponding 2D NOESY spectra.

,  Migrastatin Ketone (2).! "H NMR (C¢Ds, 600 MHz): § 5.70 (dq, 1H,
Me J=10.1, 1.3 Hz, CsH), 5.35 (ddd, 1H, J = 15.2, 8.1, 6.5 Hz, C1oH),
5.04 (ddt, 1H, J = 15.6, 7.6, 1.1 Hz, CoH), 3.46 (dd, 1H, J=9.2, 1.3
Hz, C;H), 3.36 (t, 1H, J = 7.9 Hz, CsH), 3.04 (s, 3H, CsOCHj3), 2.27
(bs, 1H, C;OH), 2.43 (dqd, 1H, J=9.8, 6.8, 1.0 Hz, C¢H), 2.16-2.03
(m, 5H, C;H,, CsH,, Ci4H), 1.93 (ddd, 1H, J = 13.7, 10.4, 6.2 Hz,
CisH), 1.84-1.82 (m, 1H, C;H), 1.80-1.74 (m, 1H, C;;H), 1.58 (d, 3H, J = 1.3 Hgz,
C4CH3), 1.47-1.37 (m, 1H, C;3H), 1.37-1.25 (m, 1H, Cy;3H), 1.12 (d, 3H, J = 6.8 Hz,
C¢CH3), 1.11-1.07 (m, 2H, Ci,H,).

Migrastatin Ether (4).> 'H NMR (CDCls;, 600 MHz): § 5.63 (ddd,
1H, J=15.1,9.3, 5.1 Hz, CoH), 5.61 (dd, 1H, J= 8.9, 1.2 Hz, C4H),
5.22 (dd, 1H, J = 7.9, 15.5 Hz, CsH), 3.76 (s, 2H, C;H3), 3.56-3.52
(m, 1H, C4H), 3.49-3.44 (m, 1H, C4H), 3.44-3.40 (m, 2H, C¢H,
C;H), 3.30 (s, 3H, C;OCH3), 2.93 (dqd, 1H, J = 9.9, 6.9, 0.9 Hz,
CsH), 2.73 (br s, 1H, CcOH), 2.24 (m, 1H, C;oH), 2.09 (m, 1H, C,0H), 1.76 (d, 3H, J =
1.2 Hz, C3CHj3), 1.66 (m, 1H, C;3H), 1.53 (m, 1H, C;;H), 1.45-1.36 (m, 4H, C,;H,
CioH2, C13H), 0.94 (d, 3H, J = 6.9 Hz, CsCH3). Crystallized by slow evaporation from i-
PrOH/H,0/Acetone or from Acetone/Hexanes/MeOH/H,O at —20 °C.

1 For the full experimental procedures and characterization data for the preparation of 2 refer to:
Gaul. C; Njardarson, J. T.; Shan, D.; Dorn, D. C.; Wu, K.-D.; Tong, W. P.; Huang, X.-Y.; Moore, M. A. S;;
Danishefsky, S. J. J. Am. Chem. Soc. 2004, 126(36), 11326-11337.

2 For the full experimental procedures and characterization data for the preparation of 4 refer to:
Oskarsson, T.; Nagorny, P.; Krauss, 1. ].; Perez, L.; Mandal, M.; Yang, G.; Ouerfelli, O.; Xiao, D.; Moore, M.
S. A.; Massague, |.; Danishefsky, S.]. J. Am. Chem. Soc. 2010, 132(9), 3224-3228.
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Date_ 20100417
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INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG 2930
D 65536
SOLVENT c6D6
NS — 24
DS ]
SWH 13227.514 Hz
FIDRES 0.201836 Hz
”M N.b.\Nﬂmwﬂ._n.w sec
DW 37.800 usec Me&'
DE 9.06 usec
TE 297.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ======== '
NUC1 1H Me6
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PL1 -1.30 dB ,
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SFO1 600.1345010 MHz OH7' Me4
si 65536
SF 600.1300696 MHz
bow T 0
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) 0.31 Hz HS8 H3
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PC 1.00 Hs H2
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17 H14
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NAME Migrastatin_Ketone_Benzene

| 7.5

EXPNO 12
PROCNO 1
Date_ 20100417
m Time 12.37
! PPM STRUM spect
_ [ n PROBHD 5 mm PATXO 19F
! ' PULPROG  noesygpph
' ! TD 2048
P L SOLVENT C6D6
_ i 05 s 20
v DS 16
! SWH 4629.629 Hz
. 1.0 FIDRES 2260561 Hz
" 0w "oy AQ 0.2212340 sec
P . RG 128
' DW 108.000 usce
0 { F1.5 ok 6.00 usec
| TE 2972 K
{1 DO 0.00009017 sec
I 20 DI 1.94593203 sce
1 » 4 ¥ " D8 0.80 1 sec
i i D16 0.00020000 sec
i ' o 0.00021600 see
] [] i ] 2.5
1 ———————= CHANNEL N ===——===
T NUC1 1H
3.0 Pl 14.00 usec
5w o - P2 28.00 usee
i PL1 -1.30 dB
s ‘q. PLIW  27.78522110 W
1 , ﬁ 3.5 SFO1  600.1323439 MHz
I
' ====== GRADIENT CHANNEL =====
. GPNAM1  SINE.100
' 4.0 GPNAM2  SINE.100
' ' GPZI 40.00 %
i GPZ2 —40.00 %
4.5 P16 1000.00 usec
H - NDO 1
| TD 256
B ' SFO1 600.1323 MHz
'8 L Il I 50 g i
! FnMODE  States—TPPT
L0 LI o b ST 1024
¥ ﬂ ! 5.5 sF 600.1300669 MHz
) o ' . i ' WDW QSINE
_, v ' ! SSB 2
_ . .. 6.0 m__w 0.00 Hz
! . PC
H N . ST 1024
| ] ' 6.5 McC2 States—TPPL
i | ! SF 600.1300678 MHz
' WDW QSINE
i ¢ SSB 2
) ! i 7.0 1p 0.00 Hz
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NAME  Migrastatin_Ketone Benzene

EXPNO 12
PROCNO 1
Date_ 20100417
Time 1237
INSTRUM speel
PROBHD 5 mm PATXO 19F
PULPROG noesygpph
TD 2048
SOLVENT CéD6
NS 20

DS 16

SWH 4629.629 Hz
FIDRES 2.260561 Hz
AQ 0.2212340 sec
RG 128

DW 108.000 usec
DE 6.00 usec

TE 2972K

Do 09017 see
DL 94593203 see
D8 0.80000001 sec

D16 0.00020000 sec
IND 0.00021600 sec

======= CHANNEL [l ======

NUC1 1H

P1 14.00 usce
P2 28.00 usec
PL1 -1.30dB

PL1W 27.78522110 W
SFO1 600.1323439 MHz

===== GRADIENT CHANNEL —===
GPNAM1 SINE.100
GPNAM2 SINE.100
GPZ1 40.00 %
GP72 —40.00 %
P16 1000.00 nsec
NDO 1

TD 256

SFO1 600.1323 MHz
FIDRES 18.084490 Hz
SW 7.714 ppm
FnMODE  States—-TPPL
SI 1024

1300669 MHz

10
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NAME Migrastatin_Ketone_B

EXPNO 12
PROCNO 1
Date_ 20100417
Time 12.37

INSTRUM spect
PROBHD 5 mm PATXO 19F

PULPROG  noesygpph
TD 2048
SOLVENT CoDo
NS 20

DS 16

SWH 4629.629 Hz
FIDRES 2.260561 Hz
AQ 0.2212340 sec
RG 128

DW 108.000 usec
DE 6.00 usec

TE 2972 K

Do 0.00009017 sec
D1 1.94593203 sec
D8 0.80000001 sec
D16 0.00020000 sec
ING 0.00021600 sec

======== CHANNEL f1 ========
NUCI1 1H

Pl 14.00 usec

P2 28.00 usec

PL1 -1.30 dB
PL1W 27.78522110 W
SFO1 600.1323439 MHz
====== GRADIENT CHANNEL =====
GPNAM1 SINE.100
GPNAM2 SINE.100
GPZ1 40.00 %
GPZ2 —40.00 %

P16 1000.00 usec
NDO 1

™D 256

SFO1 600.1323 MHz
FIDRES 18.084490 Hz
Sw 7.714 ppm
FnMODE  States—-TPPI
S1 1024

SF 600.1300669 MHz
WDW QSINE

SSB 2

LB 0.00 Hz

GB 0

PC 1.00

S1 1024

MC2 States—TPPI
SF 600.1300678 MHz

WDW QSINE
SSB 2

LB 0.00 Hz
GB 0

11
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NAME  Migrastatin_Ketone Benzene
EXPNO 12

PROCNO 1
Date_ 20100417
Time 12.37
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG noesygpph
TD 2048
SOLVENT C6D6
NS 20

DS 16

SWH 4629.629 Hz
FIDRES 2.260561 Hz
AQ 0.2212340 sec
RG 128

DW 108.000 usec
DE 6.00 usec

TE 2972 K

Do 0.00009017 sec
D1 1.94593203 sec
D8 0.80000001 sec
Dle Q002001 sec
INOG 0.00021600 sec
=——==—== CHANNEL {1l =======—
NUC1 1H

Pl 14,00 usec

P2 28.00 usec
PL1 -1.30 dB
PL1W 27.78522110 W
SFO1 600.1323439 MHz
====== GRADIENT CHANNEL =====
GPNAM1 SINE.100
GPNAM2 SINE.100
GPZ1 40.00 %
GPZ2 —40.00 %
Ple 1000.00 usec
NDO 1

D 256

SFO1 600.1323 MIlz
FIDRES 18.084490 Hz
SwW 7.714 ppm
FnMODE States—TPPI
SI 1024

SF 600.1300669 MHz
WDwW QSINE
SSB 2

LB 0.00 Hz

GB 0

PC 1.00

SI 1024

MC2 States—TPPI

SF 600.1300678 MHz
WDwW QSINE
SSB 2

LB 0.00 Hz

GB 0

12



1D NOE Data Obtained from 2D NOESY of migrastatin ketone (Z2) recorded in benzene.
Correlations for the HS olefin.
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1D NOE Data Extracted from 2D NOESY Spectrum of Migrastatin Ketone (2) recorded in benz
Correlations for HS
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1D NOE data extracted from 2D NOESY spectrum for migrastatin ketone (2) in benzene.
The correlations for the Med’ of the C4-C5 olefin.
Med'
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1
20100416
10.26
spect

5 mm PATXO 19F
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2048
€DC13

3

16
4545.455
2.219460
0.2253300
64

287 . 1
. 00000300
.38940704
.00000400
00020000
.00022000

cooro

CHANNEL £l ====

14.00
14.00
—1.,.30
27.78522110
600.1324788

—==—== GRADIENT CHANNEL
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P16
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11
2
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NAME Migrastatin_Ether
EXPNO 12
PROCNO 1

Date_ 20100416

Time 10.38
INSTRUM spect

PROBHD 5 mm PATXO 19F
PULPROG noesygpph

TD 2048
SOLVENT CDCI3
NS 12

DS 16

SWH 4545.455 Hz
FIDRES 2.219460 Hz
AQ 0.2253300 sec
RG 64

DW 110.000 usec
DE 6.00 usec

TE 297.1 K

DO 0.00009217 sec
D1 1.94183600 sec
D8 0.80000001 sec
D16 0.00020000 sec
INo 0.00022000 sec
======== CHANNEL {1 =====
NUC1 1H

Pl 14.00 usec

P2 28.00 usec
PL1 -1.30 dB
PL1W 27.78522110 W
SFO1 600.1324788 MHz
====== GRADIENT CHANNE]
GPNAM1 SINE.100
GPNAM2 SINE.100
GPZ1 40.00 %
GPZ2 —40.00 %
P16 1000.00 usec
NDoO 1

TD 256

SFO1 600.1325 MHz
FIDRES 17.755682 Hz
SW 7.574 ppm
FnMODE  States—TPPI
SI 1024

SF 600.1300158 MHz
WDW QSINE
SSB 2

LB 0.00 Hz

GB (1]

PC 1.00

SI 1024

MC2 States—TPPI

SF 600.1300150 MHz
WDW QSINE
SSB 2

LB 0.00 Hz

GB (1]

21
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NAME Migrastatin_Ether

EXPNO 12
PROCNO 1
Date_ 20100416
Time 10.38
INSTRUM spect
PROBHD 5mm PATXO 19F
PULPROG noesygpph
D 2048
SOLVENT CDCl13
NS 12

DS 16

SWIT 4545.455 Hz
FIDRES 2.219460 Hz
AQ 0.2253300 sec
RG 64

DW 110.000 usec
DE 6.00 usec

TE 297.1 K

DO 0.00009217 sec
D1 1.94183600 sec
D8 0.80000001 see
D16 0.00020000 sec
INO 0.00022000 sec
======== CHANNEL f] ======:
NUC1 1H

Pl 14.00 usec

P2 28.00 usec

PL1 —1.30 dB
PL1W 27.78522110 W
SFO1 600.1324788 MHz
====== GRADIENT CHANNEL :
GPNAM1 SINE.100
GPNAM2 SINE.100
GPZ1 40.00 %
GPZ2 —40.00 %
Ple 1000.00 usec
NDO 1.

TD 256

SFO1 600.1325 MHz
FIDRES 17.755682 Tz
SW 7.574 ppm
FnMODE  States—-TPPI
SI 1024

SF 600.1300158 MHz
WDW QSINE
SSB 2

LB 0.00 Mz

GB (1]

PC 1.00

SI 1024

MC2 States—TPPL

SF 600.1300150 MHz
WDW QSINE
SSB 2

LB 0.00 Hz

GB 0
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I

H2-Me3'+

NAME  Migrastatin_Ether

EXPNO 12
PROCNO 1
Date_ 20100416
Time 10.38
INSTRUM spect

PROBHD 5mm PATXO 19F
PULPROG noesygpph

D 2048
SOLVENT CDCI3
NS 12

DS 16

SWH 4545.455 Hz
FIDRES 2.219460 Hz
AQ 0.2253300 sec
RG 64

DW 110.000 usec
DE 6.00 usec
TE 2971 K

Do 0.00009217 sec
D1 1.94183600 sec
D8 0.80000001 sec
D16 0.00020000 sec
INO 0.00022000 sec
e CTHANNEL 1 = =——————:
NUC1 1T

P1 14.00 usec
P2 28.00 usec
PL1 -1.30 dB

PL1W 27.78522110 W
SFO1 600.1324788 MHz

====== GRADIENT CITANNEL =:

GPNAM1 SINE.100
GPNAM2 SINE.100
GPZ1 40.00 %
GPZ2 —40.00 %
P16 1000.00 usec
NDO 1

TD 256

SFO1 600.1325 MHz
FIDRES 17.755682 Hz
SwW 7.574 ppm
FnMODE States—TPPI
ST 1024

SF 600.1300158 MIIz
WDW QSINE
SSB 2

LB 0.00 Hz

GB 0

PC 1.00

ST 1024

MC2 States—TPPI

SF 600.1300150 MHz
WDW QSINE
SSB 2

LB 0.00 Hz

GB 0
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1D NOE data extracted from 2D NOESY spectrum of Migrastatin Ether (4) recorded in chlorocform.
Correlations for Me3

T , T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0 15 1.0 ppm

Scalp: 0.3081 ppuncn, 1855 Heion
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1D NOE data extracted from 2D NOESY spectrum of Migrastatin Ketone (4) recorded in chloroform.
Correlations for H2 protons.

H2
H4 HS8 H13
H13 HI12
Me5'

H14

Ho
Me3'

HS5
T T T T T T T T T T T T T T T
75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 pPpm

Scale: 03031 gowiom, 185.5 Hrlom
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H11A  H

10B

HOA
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Single-Crystal X-ray Diffraction. The intensity data for I were measured on a Bruker-Nonius KappaCCD diffractometer
(graphite-monochromated Mo Ko radiation, A = 0.71073 A, ¢-w scans) at 100 (1) K. The data were not corrected for absorption.
Details of the solution and refinements for this compound are presented below:

C,¢H,30; (I): The crystal of I, with approximate dimensions 0.050 x 0.10 x 0.36 mm, were monoclinic with space group P2;. The
final unit-cell constants of I were a = 9.069(2), b = 11.990(2), ¢ = 14.787(3) A, p=94.81(3)", V=1602.2(6) A>, Z=4,p=1.113 gcm’
', u=0.075 mm"', formula weight = 268.38. The structure of I was solved with SHELXS-97 and refined by full-matrix least squares
on F* with SHELXL-97. The unit cell of I contains two independent molecules. The hydrogen atoms were included in the structure-
factor calculations, but their parameters were not refined. The final discrepancy indices for the 4874 reflections (6 < 30.04°) were R =
0.0612 (calculated on F) and R,, = 0.1143 (calculated on F*) with 352 parameters varied. The final difference map peaks are < 0.25 e

o

A3,

Table 1. Thermal Parameters (U’s) for PN-V-ME at 100 K

Atom Ul1l/U U22 U33 Ul2 U13 U23

o1 0.023(1) 0.024(1) 0.021(1) =-0.0013(9) 0.0012(9) 0.0001(9)
06 0.024(1) 0.026(1) 0.027(1) =-0.0038(9) -0.006(1) 0.0077(9)
07 0.030(1) 0.019(1) 0.027(1) =-0.0022(9) 0.000(1) 0.0018(9)
c2 0.020(2) 0.028(2) 0.023(2) 0.003(1) 0.003(1) 0.002(1)
c3 0.025(2) 0.019(1) 0.023(2) -0.001(1) 0.004(1) -0.000(1)
ca 0.025(2) 0.020(1) 0.022(2) -0.003(1) -0.004(1) 0.000(1)
c5 0.029(2) 0.020(1) 0.023(2) 0.001(1) -0.004(1) 0.001(1)
c6 0.023(2) 0.021(1) 0.023(2) -0.001(1) -0.002(1) 0.000(1)
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Cc7

Cc8

Cc9

C1l0
Cl1
Cl2
C13
Cl4
C1l5
Cle
C17
o1’
06"’
07’
c2'
c3'
c4'
Cc5'
cé6'
c7'
cs'
co'
C1l0
Cl1
Cl2
C13
Cl4
C1l5
Cle
C17

Table 2.

Atom

o1
06
07

0.024(2)
0.020(2)
0.027(2)
0.027(2)
0.035(2)
0.025(2)
0.023(2)
0.024(2)
0.034(2)
0.049(2)
0.038(2)
0.019(1)
0.032(1)
0.025(1)
0.024(2)
0.018(1)
0.025(2)
0.026(2)
0.021(2)
0.020(2)
0.024(2)
0.023(2)
0.026(2)
0.025(2)
0.022(2)
0.025(2)
0.027(2)
0.029(2)
0.024(2)
0.033(2)

X

0.3376(2)
0.6182(2)
0.3993(2)

0.020(1)
0.023(1)
0.021(1)
0.027(2)
0.031(2)
0.031(2)
0.035(2)
0.027(2)
0.021(2)
0.019(2)
0.019(2)
0.024(1)
0.028(1)
0.018(1)
0.025(2)
0.020(1)
0.020(1)
0.019(1)
0.021(1)
0.020(1)
0.019(1)
0.022(1)
0.026(2)
0.026(2)
0.024(1)
0.029(2)
0.025(2)
0.023(2)
0.023(2)
0.021(2)

y

0.6858(2)
0.3782(2)
0.2136(2)

0.023(2)
0.025(2)
0.027(2)
0.024(2)
0.020(2)
0.020(2)
0.024(2)
0.022(2)
0.039(2)
0.031(2)
0.046(2)
0.023(1)
0.020(1)
0.025(1)
0.022(2)
0.027(2)
0.021(2)
0.021(2)
0.021(2)
0.022(2)
0.021(2)
0.020(2)
0.023(2)
0.024(2)
0.022(2)
0.022(2)
0.022(2)
0.031(2)
0.039(2)
0.028(2)

Coordinates for PN-V-ME at 100 K

4

-0.0009(1)
0.2478(2)
0.2296(1)

0.001(1)
-0.001(1)
-0.002(1)
-0.007(1)
-0.009(1)
-0.004(1)
-0.004(1)
0.002(1)
-0.004(1)
-0.000(1)
-0.003(1)
0.0011(9)
0.010(1)
0.0022(9)
0.004(1)
0.001(1)
0.001(1)
-0.000(1)
0.003(1)
0.001(1)
-0.000(1)
-0.000(1)
0.001(1)
-0.002(1)
0.001(1)
0.001(1)
0.003(1)
-0.001(1)
0.001(1)
0.004(1)

0.004(1)
0.004(1)
0.006(1)

-0.001(1)

-0.001(1)
0.001(1)

-0.000(1)

-0.000(1)
0.001(2)
0.012(2)

-0.006(2)

0.0003(9)

-0.005(1)

-0.000(1)
0.005(1)
0.002(1)

-0.002(1)

-0.003(1)
0.001(1)

-0.000(1)
0.003(1)
0.003(1)

-0.001(1)

-0.002(1)
0.002(1)
0.004(1)
0.001(1)
0.006(1)

-0.003(2)
0.004(2)

-0.002(1)
-0.002(1)
-0.004(1)
-0.000(1)
-0.000(1)
-0.000(1)
-0.003(1)

0.003(1)
-0.004(1)
0.002(1)
0.006(2)

-0.0019(9)

-0.0025(9)

-0.0016(8)

0.001(1)
-0.004(1)
-0.003(1)
-0.001(1)
-0.001(1)
-0.001(1)
-0.001(1)
-0.003(1)
-0.004(1)
-0.002(1)
-0.000(1)
-0.002(1)

0.001(1)
-0.001(1)

0.000(1)
-0.001(1)
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C2

C3

C4

C5

Cé6

Cc7

Cc8

Cc9

C1l0
Cl1
Cl2
C13
Cl4
C1l5
Cle
C17
o1’
06"’
07'
c2'
c3'
c4'
Cc5'
c6'
c7'
cs'
co'
C1l0
Cl1
Cl2
C13
Cl4
C1l5
Cle
C17

0.2927(3)
0.4270(3)
0.5152(4)
0.4972(4)
0.4790(4)
0.4182(3)
0.2763(3)
0.2545(4)
0.1188(4)
0.1561(4)
0.2341(4)
0.1337(4)
0.2144(4)
0.4550(4)
0.6265(4)
0.3535(4)
0.9337(2)
0.6710(3)
0.6108(2)
0.7784(4)
0.7428(3)
0.7580(3)
0.8149(3)
0.6936(4)
0.7317(3)
0.7492(3)
0.8729(4)
0.9022(4)
1.0499(4)
1.0610(4)
0.9676(4)
0.9754(4)
0.6947(4)
0.9518(4)
0.6310(4)

0.6848(3)
0.6893(2)
0.6015(2)
0.4894(2)
0.3965(2)
0.2882(2)
0.3081(2)
0.2855(2)
0.3142(3)
0.3777(3)
0.4894(3)
0.5809(3)
0.6911(3)
0.8011(2)
0.4676(3)
0.1043(3)

-0.1786(2)
0.1122(2)
0.2859(2)

-0.1616(3)

-0.1828(2)

-0.1041(2)
0.0124(2)
0.1002(2)
0.2117(2)
0.1985(2)
0.2222(2)
0.2016(3)
0.1423(2)
0.0260(2)

-0.0600(3)

-0.1763(3)

-0.3003(3)
0.0335(3)
0.3961(2)

0.0890(2)
0.1567(2)
0.1741(2)
0.1288(2)
0.1984(2)
0.1544(2)
0.0980(2)
0.0100(2)

-0.0501(2)

-0.1350(2)

-0.1168(2)

-0.0831(2)

-0.0681(2)
0.2021(2)
0.0705(2)
0.2003(3)
0.5993(1)
0.3162(1)
0.4298(1)
0.5778(2)
0.4774(2)
0.4154(2)
0.4332(2)
0.4123(2)
0.4590(2)
0.5601(2)
0.6099(2)
0.7097(2)
0.7328(2)
0.6916(2)
0.7365(2)
0.6951(2)
0.4538(2)
0.3818(2)
0.4668(2)
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Table 3. Bond Distances and Bond Angles for PN-V-ME at 100 K

o1
o1

06

07
07

C2
C2

C3
C3
C3

C4
C4

C5
C5
C5

Cé6
Cé6
Cé6

Cc7
Cc7
Cc7

Cc8
Cc8

Cc9
Cc9

C1l0
C1l0

Cc2
Cl4

Cé6

Cc7
C17

o1
C3

Cc2
c4
C15

C3
C5

c4
Cé6
Cle

06
C5
Cc7

07
Cé6
Cc8

Cc7
Cc9

C8
C1l0

Cc9
Cl1

Bond Distance

1.423(4)
1.433(4)

1.422(4)

1.449(3)
1.430(4)

1.423(4)
1.511(4)

1.511(4)
1.334(4)
1.511(4)

1.334(4)
1.505(4)

1.505(4)
1.535(4)
1.535(5)

1.422(4)
1.535(4)
1.534(4)

1.449(3)
1.534(4)
1.493(4)

1.493(4)
1.328(4)

1.328(4)
1.496(5)

1.496(5)
1.530(4)

o o lpo

Bolo  lSolpo  lpolDolbe  lNolpolbo  Moldolpe  lpofbo  MNoldolde  lpolNo oo

o i

C2

Cc7

o1

Cc2
Cc2
C4

C3
C4
C4
Cé6
06
06
C5
07
07
Cé6

Cc7

Cc8

Cc9

07 -

C3 -
C3 -
C3 -

c4 -

C5 -
C5 -

Cé6 -
Cé6 -
Cé6 -
Cc7 -
Cc7 -
Cc7 -

c8 -

Cl0 -

Bond Angle

cl4 112.4(2)°
c17 112.6(2)°
c3 109.9(2)°
ca 122.4(3)°
c15 115.0(2)°
c15 122.6(3)°
c5 125.3(3)°
cé6 111.3(2)°
C16 110.0(3)°
C16 112.5(2)°
c5 108.4(2)°
c7 111.1(2)°
c7 112.6(2)°
cé6 105.0(2)°
cs 112.1(2)°
cs 111.3(2)°
c9 124.4(3)°
C10 125.6(3)°
c11 112.0(3)°
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Cl1
Cl1

Cl1l2
C1l2

C13
C13

Cl4
Cl4

C15

Cle

C17

o1’
o1’

06'

07'
07'

c2'
c2'

Cc3'
Cc3'
c3'

c4'
c4'

C5'
C5'
C5'

Cé6'
Cé6'
Cé6'

C1l0
Cl1l2

Cl1
C13

C1l2
Cl4

01
C1l3

C3

C5

07

c2'
Cl4'

Ccé6'

c7'
C17'

o1’
c3'

c2'
c4'
Cl15'

Cc3'
C5'

c4'’
Cé6'
Clée'

06'
C5'
c7'

1.530(4)
1.528(5)

1.528(5)
1.535(5)

1.535(5)
1.518(5)

1.433(4)
1.518(5)

1.511(4)
1.535(5)
1.430(4)

1.432(4)
1.435(4)

1.427(4)

1.449(3)
1.436(3)

1.432(4)
1.514(4)

1.514(4)
1.331(4)
1.507(4)

1.331(4)
1.505(3)

1.505(3)
1.535(4)
1.530(4)

1.427(4)
1.535(4)
1.531(4)

o fpoldo Mo o ipo  lpofbo  poldo  Molpo  lpo o

o lpo o ipolmo  MMolbolbe o lmo o lbo

o o o

C1l0

Cl1l

Cl2

o1

c2'

c7'

o1’

c2'
c2'
c4’

c3'

c4’
c4'’
cé6'

06'
06'
C5'

Cl1

C1l2

C1l3

Cl4

o1’

07'

c2'

c3'
c3'
c3'

c4'

C5'
C5'
C5'

Cé6'
C6'
Cé6'

C1l2

C13

Cl4

C13

Cl4'

C17'

c3'

c4'’
Cl15"'
Cl15'

C5'

Cé6'
Clé6'
Clé'

c5'
c7'
c7'

115.0(3)°

113.9(3)°

112.2(3)°

113.7(3)°

112.9(2)°

112.5(2)°

108.6(2)°

122.0(2)°
114.7(2)°
123.2(3)°

126.3(3)°

111.8(2)°
110.3(2)°
112.6(2)°

108.1(2)°
111.7(2)°
112.2(2)°
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Cc7
Cc7
Cc7

C8
C8

Cc9
Cc9

C1l0
C1l0

Cl1
Cl1

Cl2
Cl2

C13
C13

Cl4
Cl4

C1l5

Cle

07'
Cé6'
c8'

c7'
co'

c8'
cl0'

co'
Ccl1'

cl0'
cl2'

Ccl1'
C13'

cl2'
Cl4'

o1’
C13'

c3'

C5'

07'

1.449(3)
1.531(4)
1.498(4)

1.498(4)
1.320(4)

1.320(4)
1.498(4)

1.498(4)
1.530(5)

1.530(5)
1.528(4)

1.528(4)
1.522(4)

1.522(4)
1.527(5)

1.435(4)
1.527(5)

1.507(4)
1.530(4)

1.436(3)

oo lpofpo  MpolMo  Moldo  lMolMo  lpolMo  Moldo o b Mo

o o

o

07'

07'

Cé6'

c7'

c8'

c9'

cl0'

cl1'

cl2'

o1’

c7'
c7'
c7'

cl0'

Cl1'

c12'

Cl13'

Cl4'

Cé6'

c8'

c8'

cl0'

cl1'

cl2'

c13'

cl4'

c13'

105.4(2)°

112.1(2)°

111.0(2)°

123.2(2)°

125.9(3)°

112.1(3)°

114.9(3)°

112.7(3)°

113.4(3)°

113.3(3)°
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