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General Information: Commercial reagents were used as received, unless otherwise
stated. "H and ">C NMR were recorded on a Bruker-DPX 300 spectrometer. Chemical
shifts are reported in ppm from tetramethylsilane with the solvent resonance as the
internal standard. The following abbreviations were used to designate chemical shift
mutiplicities: s= singlet, d= doublet, t= triplet, q= quartet, h= heptet, m= multiplet,
br= broad. All first-order splitting patterns were assigned on the basis of the
appearance of the multiplet. Splitting patterns that could not be easily interpreted are
designated as multiplet (m) or broad (br). IR spectra were obtained from a Jasco
FT/IR-480 Plus instrument using KBr disks. Transmission electron microscope (TEM)
images were obtained from a JEOL JEM-2010 instrument. X-ray diffraction (XRD)
images were obtained from a Rigaku D/max-2400PC instrument with Cu Ka radiation.
Elemental analysis (EA) was obtained from ThermoQuest (Flash 1112EA, ITALY).

The magnetization curve was obtained by a vibrating sample magnetometer
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(JDM-13T, CHINA).

Synthesis of PVP-stabilized magnetite nanoparticles:

Magnetite (FesO,) particles were prepared in a co-precipitation step based on the
procedure of Massart et al'and T. J. Yoon, et al 2 FeCl36H,0 (22.0 g, 81.4 mmol) and
FeCl;4H,0 (8.0 g, 40.7 mmol) were dissolved in 120mL deionized water under argon
with vigorous stirring at 85 °C. The pH value of the solution was adjusted to 9 by
concentrated NH3'H,O. After 4 hours, the magnetite precipitates were washed to pH =
7 by deionized water. The black precipitate was collected with a permanent magnet
under the reaction flask, and the supernatant was decanted. The sediment was
redispersed in 100 mL of deionized water. The PVP aqueous solution (8.8 mL, 25.6
g/L) was added, and stirred for 1 day at room temperature. The PVP-stabilized
magnetite nanoparticles were separated by addition of aqueous acetone (H,O/acetone
= 1/10, v/v) and centrifugation at 4000 rpm for 10 min. The supernatant solution was
removed and the precipitated particles were washed by ethanol twice. The obtained
particles were dried in vacuum.

Synthesis of SiO,-coated magnetite nanoparticles (SiO,-MNP):

Si0,-coated magnetite nanoparticles were prepared according to the procedure of
Hyeon et al.’ PVP stabilized magnetite nanoparticles (2.0 g) were dispersed in 400
mL ethanol. NH3.H,O (12 mL) and TEOS (4.0 mL) were added successively. After
stirring for 24 hours, the black precipitate was collected with a permanent magnet,

and rinsed with ethanol three times. The product was dried and stored in vacuum. The
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content of nitrogen is less than 0.3 % which is determined by elemental analysis.
Synthesis of amino-functionalized magnetite nanoparticles (MNP-1):

1.0 g SiO,-coated magnetite nanoparticles were dispersed in 30 mL dry toluene by
sonication for 1 hour. 2 mL of (3-aminopropyl) triethoxysilane (10 mmol) was then
added and the reaction mixture was refluxed for 24 hours under argon. After being
cooled to room temperature, the products were adsorbed on magnet and rinsed twice
with 100 mL dry toluene and twice with 100 mL of dry acetone. The obtained
particles were dried in vacuum. The loading of the base group is determined to be
1.42 mmol/g by elemental analysis. The loading of amino group can be tuned by
changing the loading of (3-aminopropyl) triethoxysilane. The synthesis of MNP-2 has
been previously reported (Green. Chem. 2009, 11, 455).

Synthesis of magnetic polyoxometalates (MNP-1-PW):

Amino-functionalized MNP (179 mg, 0.25 mmol) was dispersed in dry THF (30
mL), and sonicated for 30min. H;PW 2040 (792 mg, 0.275 mmol) was added with
another 1 hour-sonication. The self-assembly catalyst was collected by magnet, and
wash twice by THF. After dryness in vacuum, the resulting magnetic POMs (gray
powder) were obtained.

Synthesis of MNP-1-PW-A:

MNP-1-PW (900 mg, 0.25 mmol) was dispersed in dry THF (30 mL), and the
chiral amine 1 (91.2mg, 0.5mmol) was added, and sonicated for 1 hour. The
self-assembly catalyst was collected by magnet, washed twice by THF and dried in

vacuum. The loading of the catalyst MNP-1-PW-A was 0.55 mmol/g, which was
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determined by Elemental Analysis (EA).

General Procedure for Friedel-Crafts reactions:

Catalyst MNP-1-PW (0.01 mmol, 5 mol% of the substrate) was dispersed in 0.2
mL THF. The semi-homogeneous solution was stirred for 10 minutes. Chalcone
derivative (0.20 mmol) and indole derivative (0.25 mmol) were added. The resulting
solution was stirred at room temperature and monitored by TLC. After the indicated
reaction time, CH,Cl, (1 mL) was added, and the extracts were easily seperated by a
magnet. The extracts were combined and concentrated. The residue was purified by
FC on silica gel to afford pure product. All of the Friedel-Crafts products are known
compounds.®
General Procedure for direct aldol reactions:

Catalyst MNP-1-PW-A (0.013 mmol, 5 mol% of the substrate) was dispersed in
0.20 mL acetone. The semi-homogeneous solution was stirred for 10 minutes, then
corresponding aldehyde (0.25 mmol) was added. The resulting solution was stirred at
room temperature and monitored by TLC. After the indicated reaction time, CH,Cl,
(1 mL) was added, and the extracts were easily separated with the assistant of a
magnet. The extracts were combined and concentrated. The residue was purified by
FC on silica gel to afford pure product. All of the aldol products are known

compounds.’ We have also reported the characterizations of these products.’®
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Table S1. XRD of magnitite nanoparticles

Sample d (nm)

Prepared Fe;04 0.296 | 0.252 | 0.209 | 0.170 | 0.161 | 0.148

Standard Fe;O4 0.296 | 0.253 | 0.209 | 0.171 | 0.161 | 0.148

A dry powder sample of magnetic nanoparticles was used to analyse the XRD
pattern of the nanoparticles. The observed diffraction pattern coincides with the
JCPDS database for magnetite. The interlayer spacings (d), calculated using the Bragg

equation, agree well with the data for standard magnetite (Table S1).
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Table S2. Solvent screening of Friedel-Crafts reactions catalyzed by MNP-1-PW?

o Ph
« @ Cat. (5 mol%) Ph
O O . N rt12h ET O
Entry Solvent Yield (%)b Entry Solvent Yield (%)b

1 MeOH 92 5 DMF Trace
2 EtOH 90 6 MeCN 55
3 THF 94 7 H,O 85
4 CH,Cl, trace 8 CICH,CH,Cl 43

& Reaction condition: indole (0.25 mmol), chalcone (0.20 mmol), solvent (0.2 mL), 12 h. b Isolated

yield.
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Table S3. Selected screening results for asymmetric direct aldol reaction®

O OH

N02 neat r.t. NO

2

A B C
O Ci2Hz1
O\/N O\/N “CioHn
N N
H H
D E
Entry Cat. Time (h) Yield (%)™ ee%!!

1 MNP-1-PW-A 13 79 92
2 MNP-1-PW-B 24 77 90
3 MNP-1-PW-C 24 78 86
4 MNP-1-PW-D 24 66 84
5 MNP-1-PW-E 24 71 72

& Reaction condition: Catalyst (10 mol%), acetone (0.20 mL), aldehyde (0.25 mmol). ® Isolated yield. © Determined
by chiral HPLC.
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Table S4. MNP-2-PW-A catalyzed aldol reaction of acetone®

o MNP-2-PW-A 5mol% O OH
)J\ ' R-CHO neat r.t. )J\)\R
Entry R Time (h) Yield (%)° ee (%)°
1 2-NO,Ph 12 85 89
2 3-NO,Ph 12 88 88
3 4-CF;Ph 30 81 89
4 4-CIPh 48 75 94
5 2-CIPh 48 77 88
6 2-BrPh 48 77 87
7 4-MeOPh 120 16 89

& Reaction condition: Catalyst (5 mol%), acetone (0.20 mL), aldehyde (0.25 mmol). ® Isolated

yield.  Determined by chiral HPLC.
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Table S5. MNP-2-PW-A catalyzed aldol reactions of various aldol donors®

o O OH
MNP-2-PW-A 5 mol%
N _CHO R
R \:
) neat r.t. (5—3
n n
Time Yield dr.© ee (%)°
Entry n R b . )
(h) (%) (syn:anti) (anti)
1 1 4-NO,Ph 5 95 9:91 98
2 1 2-NO,Ph 5 95 24:76 97
3 1 3-NO,Ph 5 94 16:84 97
4 1 4-CF;Ph 12 86 17:83 96
5 1 4-CIPh 48 83 21:79 97
6 2 2-NO,Ph 8 97 12:88 97
7 2 3-NO,Ph 8 95 14:86 98
8 2 4-NO,Ph 6 95 14:86 99
9 2 4-CF;Ph 11 93 17:83 98
10 2 4-CIPh 48 90 17:83 98
11 2 Ph 72 56 7:93 95

& Reaction condition: Catalyst (5 mol%), ketone (0.20 mL), aldehyde (0.25 mmol). ® Isolated yield.

® Determined by chiral HPLC. ¢ Determined by chiral HPLC.
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Fig S1. XRD pattern of magnetite nanoparticles.
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(a) MNP-1(dash line), MNP-1-PW (solid line); (b) MNP-2 (dash line), MNP-2-PW (solid line).

Fig. S2 IR spectrum of MNP-1, MNP-2, MNP-1-PW & MNP-2-PW.

The absorption band at 589 cm™ is attributed to the Fe-O bonds. The silica coated
particles have stretches at 1092, 1632 and 3433 cm™ corresponding to the Si-O-Si,
and water stretches respectively. The absorption at 987, 895, 801 cm™ were for POMs

(MNP-1-PW, Figure S2, a). The same phenomenon was also appeared between
MNP-2 (Figure S2, b) and MNP-2-PW (Figure S2, b).
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MNP-1-PW (dash line), MNP-1-PW-A (solid line);

Fig. S3 IR spectrum of MNP-1-PW-A

IR spectra indicated that additional stretches are attributed to the presence of the
catalyst. Alkyl C-H stretches are found at 2931 and 2863 cm™. The amine C-N stretch
is found at 1457 cm™.

Fig. S4 TEM image of the MNP-1-PW-A.

S12



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

References in ESI:

1. A.Bee, R. Massart and S. Neveu, J. Magn. Magn. Mater. 1995, 149, 6.

2. T.-J.Yoon,J. S. K., B. G. Kim, K. N. Yu, M.-H. Cho and J.-K. Lee, Angew. Chem. Int. Ed. 2005, 44, 1068.

3. M. Shokouhimehr, Y. Piao, J. Kim, Y. Jang and T. Hyeon, Angew. Chem. Int. Ed. 2007, 46, 7039.

4. (@) T. Okuhara, T. Nishimura, H. Watanabe and M. Misono, J. Mol. Catal. 1992, 74, 247; (b) M. Misono and
T. Okuhara, Chemtech. 1993, November, 23; (¢) H. Soeda, T. Okuhara and M. Misono, Chem. Lett. 1994, 5,
909; (d) T. Okuhara, T. Nishimura, K. Ohashi and M. Misono, Chem. Lett. 1990, 1201; (e) Y. Izumi, M.
Ogawa, W. Nohara and K. Urabe, Chem. Lett. 1992, 1987.

5. For examples, see: (a). S. Samanta, J. Liu, R. Dodda, C and G. Zhao, Org. Lett. 2005, 7, 5321; (b) L. Q. Gu,
M. L. Yu, X. Y. Wu, Y. Z. Zhang and G. Zhao, Adv. Synth. Catal. 2006, 348, 2223; (c). J. R. Chen, H. H. Lu, X.
Y. Li, L. Chen, J. Wan and W. J. Xiao, Org. Lett. 2005, 7, 4543; (d). Y. Y. Wu, Y. Z. Zhang, M. L. Yu, G. S.
Zhao and W. Wang, Org. Lett. 2006, 8, 4417, (e). N. Mase, F. Tanaka and C. F. III. Barbas, Angew. Chem. Int.
Ed. 2004, 43, 2420.

6. (a)S.Z.Luo, H. Xu,J. Y. Li, L. Zhang and J.-P. Cheng, J. Am. Chem. Soc. 2007, 129, 3074; b) S. Z. Luo, H.

Xu, L. Zhang, J. Y. Li and J.-P. Cheng, Org. Lett. 2008, 10, 653.

S13



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

HPLC conditions

The enantiomeric excess was determined by HPLC with an

iié)\@\ AD-H column at 254 nm (2-propanol: Hexane = 20:80), 25C,
NO

2
0.5 mL/min; anti: t= 24.50 (major), t= 31.21 (minor); syn:

= 21.14 (minor), t= 24.75 (major).

O OH The enantiomeric excess was determined by HPLC with an

ii;\:@ AD-H column at 254 nm (2-propanol: Hexane = 5:95), 25°C,

1.0 mL/min; anti: t= 42.65 (major), t= 45.42 (minor); syn:

= 21.14 (minor), t= 24.75 (major).

The enantiomeric excess was determined by HPLC with an

AS-H column at 254 nm (2-propanol: Hexane = 5:95), 25°C,

0.8 mL/min; anti: t= 57.84 (major), t= 65.30 (minor); syn:

= 39.10 (minor), t= 48.08 (major).

The enantiomeric excess was determined by HPLC with an

it_)\@\ AD-H column at 254 nm (2-propanol: Hexane = 10:90), 25°C,
] Cl

0.5 mL/min; anti: L= 29.81 (minor), tR=33.80 (major); syn:

t= 19.68 (minor), tR=22.75 (major).

S14



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

O OH The enantiomeric excess was determined by HPLC with an

i‘:é/'\© AD-H column at 254 nm (2-propanol: Hexane = 10:90), 25°C,

0.8 mL/min; anti: t= 18.08 (major), t= 20.14 (minor); syn:

t= 14.72 (minor), t= 17.11 (major).

The enantiomeric excess was determined by HPLC with

&/‘\/@ an AD-H column at 254 nm (2-propanol: Hexane = 5:95),
O3N

25°C, 1.0 mL/min; anti: t= 30.48 (major), t= 33.23 (minor);

syn: t = 21.15 (minor), t= 24.76 (major).

The enantiomeric excess was determined by HPLC with an

AD-H column at 254 nm (2-propanol: Hexane = 5:95), 25C,

1.0 mL/min; anti: t= 35.44 (major), t= 53.10 (minor); syn:

= 25.95 (minor), t= 29.67 (major).

&/k@\ The enantiomeric excess was determined by HPLC with an
] NO

2 AS-H column at 254 nm (2-propanol: Hexane = 10:90), 25C,

0.8 mL/min; anti: = 45.69 (major), t= 58.11 (minor).

S15



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

3

The enantiomeric excess was determined by HPLC with an
AD-H column at 254 nm (2-propanol: Hexane = 5:95), 25C,
1.0 mL/min; anti: t= 14.495 (major), = 16.15 (minor); syn:

= 9.03 (minor), t= 11.08 (major).

The enantiomeric excess was determined by HPLC with an
AD-H column at 254 nm (2-propanol: Hexane = 5:95), 25C,
1.0mL/min; anti: = 47.87 (major), t= 50.50 (minor); syn:

= 27.80 (minor), t= 35.74 (major).

The enantiomeric excess was determined by HPLC with an
AD-H column at 254 nm (2-propanol: Hexane = 5:95), 25C,
1.0 mL/min; anti: t= 14.21 (major), t= 16.73 (minor); syn:

= 8.10 (minor), t= 11.20 (major).

The enantiomeric excess was determined by HPLC with an

AS-H column at 254 nm (2-propanol: Hexane = 30:70), 25°C,

0.5 mL/min; t= 24.26 (minor), t= 32.63 (major).

enantiomeric excess was determined by HPLC with an

AS-H column at 254 nm (2-propanol: Hexane = 30:70), 25°C,

0.8mL/min; = 10.46 (minor), t= 13.75 (major).
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O OH The enantiomeric excess was determined by HPLC with an
M@ OJ-H column at 254 nm (2-propanol: Hexane = 30:70), 25°C,
NO 0.5 mL/min; t= 33.33 (major), t= 38.26 (minor).

The enantiomeric excess was determined by HPLC with an

)J\/'\©\ AS-H column at 254 nm (2-propanol: Hexane = 20:80), 25°C,
CF3

0.5 mL/min; t= 12.32 (major), = 14.58 (minor).

o OH The enantiomeric excess was determined by HPLC with an

)‘\AQ\CN AS-H column at 254 nm (2-propanol: Hexane = 30:70), 25°C,

0.5 mL/min; t= 22.39 (major), = 41.18 (minor).

The enantiomeric excess was determined by HPLC with an

)‘\)\@ AS-H column at 254 nm (2-propanol: Hexane = 10:90), 25°C,
Cl

0.8 mL/min; t= 10.81 (major), = 16.72 (minor).

The enantiomeric excess was determined by HPLC with an

AS-H column at 254 nm (2-propanol: Hexane = 10:90), 25C,

3

C
0.5 mL/min; = 25.56 (major), t= 37.47 (minor).
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O OH
)J\)t@ The enantiomeric excess was determined by HPLC with an
Br AS-H column at 254 nm (2-propanol: Hexane = 25:75), 25°C,
0.8 mL/min; t= 9.11 (minor), t= 11.48 (major).
O OH

The enantiomeric excess was determined by HPLC with an

OMe AS-H column at 254 nm (2-propanol: Hexane = 10:90), 25°C,

0.8 mL/min; t= 39.85 (major), = 45.41 (minor).
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NMR Data:

0
>

'"H NMR (300 MHz, CDCls): & 3.64-3.78 (2H, m), 5.05 (1H, t), 6.91-7.51 (14H, m),

Ph

Iz _

7.90 (3H, m); '*C NMR (CDCls, 75 MHz): & 38.3, 45.3, 111.1, 119.3, 119.4, 121.4,

122.1, 126.2, 127.8, 128.1, 128.4, 128.5, 132.9, 136.6, 137.2, 144.2, 198.6.

Cl

Cl
»

'H NMR (300 MHz, CDCls): & 3.64-3.83 (2H, m), 5.04 (1H, t), 6.91-7.51 (13H, m),

Ph

Iz __

7.90 (3H, m); °C NMR (CDCls, 75 MHz): § 37.7, 45.0, 111.1, 119.0, 119.4, 119.5,

121.3,122.3, 126.4, 128.0, 128.5, 129.2, 131.9, 133.0, 136.7, 137.1, 142.7, 198.1.

Me

Crp ¢
N
H

'H NMR (300 MHz, CDCly): & 2.26 (3H, s), 3.69-3.82 (2H, m), 5.01 (1H, 1),

Ph

6.92-7.42 (13H, m), 7.89 (3H, m); >*C NMR (CDCls, 75 MHz): & 20.9, 37.9, 45.3,

111.1, 119.3, 119.5, 121.4, 122.0, 127.6, 128.1, 128.5, 129.1, 132.9, 135.7, 136.7,

S19



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

137.2, 141.2, 198.7.

C
-

'H NMR (300 MHz, CDCL): § 2.06 (3H, s), 3.10-3.27 (2H, m), 4.82 (1H, t),

Me

Iz __

6.92-7.43 (10H, m), 8.07 (1H, s); °C NMR (CDCls;, 75 MHz): & 30.2, 38.4, 50.3,

111.2,118.8,119.4,121.4, 122.1, 126.3, 126.5, 127.7, 128.4, 136.6, 144.0, 207.5.

Ph

MeO Ph

Iz __

'H NMR (300 MHz, CDCls): & 3.64-3.81 (5H, m), 5.00 (1H, t), 6.92-7.43 (12H, m),
7.89-7.91 (3H, m); °C NMR (CDCls, 75 MHz): & 38.2, 45.2, 55.8, 101.5, 111.8,
112.1, 118.9, 122.2, 126.3, 127.1, 127.8, 128.1, 128.4, 128.6, 131.8, 133.0, 137.2,

144.2, 153.8, 198.8.

Ph

Me Ph

Iz __

'H NMR (300 MHz, CDCls): & 2.36 (3H, s), 3.66-3.82 (2H, m), 5.03 (1H, t),
6.91-7.52 (12H, m), 7.90-7.93 (3H, m); °C NMR (CDCls, 75 MHz): & 21.4, 38.2,

453, 110.7, 119.1, 121.6, 123.8, 126.2, 127.8, 128.0, 128.4, 128.5, 132.9, 144.2,
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198.5.

Ph

Br Ph

Iz __

'H NMR (300 MHz, CDCls): & 3.63-3.80 (2H, m), 4.98 (1H, t), 6.95-7.52 (12H, m),
7.90-8.05 (3H, m); *C NMR (CDCls, 75 MHz): & 38.1, 45.2, 112.5, 112.7, 118.9,
122.0, 122.6, 125.0, 126.5, 127.7, 128.0, 128.4, 128.5, 128.6, 133.0, 135.2, 137.0,

143.8, 198.2.

Ph

cl Ph

Iz

'H NMR (300 MHz, CDCls): & 3.63-3.80 (2H, m), 4.98 (1H, t), 6.96-7.58 (12H, m),
7.89-8.03 (3H, m); °C NMR (CDCls, 75 MHz): & 38.1, 45.2, 112.1, 118.9, 122.5,

122.8,125.1, 126.5, 127.7, 128.1, 128.5, 128.6, 133.1, 134.9, 137.6, 143.8, 198.4.

Ph

Ph
\y O
N
H
'H NMR (300 MHz, CDCls): & 3.61-3.77 (2H, m), 4.96 (1H, t), 6.985-7.54 (12H, m),
7.73-8.05 (3H, m); °C NMR (CDCls, 75 MHz): & 38.0, 45.3, 82.9, 113.1, 118.5,
122.3, 126.5, 127.7, 128.1, 128.2, 128.6, 129.2, 130.5, 133.1, 135.6, 137.0, 143.8,

198.5.
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Ph
Ph

Cl

Iz _

'H NMR (300 MHz, CDCls): § 3.63-3.82 (2H, m), 5.01 (1H, t), 6.93-7.53 (12H, m),
7.90-7.92 (3H, m); *C NMR (CDCls, 75 MHz): & 38.1, 45.1, 111.0, 119.0, 120.1,

120.4,121.9, 125.7, 126.4, 127.7, 128.0, 128.5, 128.6, 133.0, 136.9, 144.0, 198.4.

S22



Iz _

ppm
8.01406

o m
© @
S
Qs
o %
NN

—

!

=

<
@
<
]
~

<
Y
©
@
<
~

n
©
S
3}
<
~

©
5
=)
o
5
~

0
>
B
=3
<
~

Ph

n
@
n
@
~

n w
S @
R D
a o
™

1=}
&
©
©
~
~

@
©
IS
@
a
~

o
2
a
@
@
~

P

o
=
N
&
~

n
©
<
~

©
©
<
~

2
5
Q
~

6.99717
6.95212
6.94452

5.08295

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

5.03502

3.84483

3.66580

2.17817
2.15659
2.15074

£

Current Data Parameters

NAME
EXPNO
PROCND

ZXX-08- 1621
20
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
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i’}
SOLVENT

sFo1
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spect
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= PPMCM 0.40000 ppm/cm
HZCN 120.05200 Hz/cn
I L LA o B0 L o A R
ppm g 7 6 4
Current Data Parameters
ANE 7XX-08-162-1
~ DD DO YT DT DNDO m L U [s2BTe} ZXPND 21
] CODOENOINITAURNTO = T Do Y ROCND 1
£ © A@aw s Qeaa eSO S ee N
g ] IS IR ELNIDED T NN ez %2 - Acquisition Parancters
B PR A LI R R R B S B Rt B Jate 2008072
Tine 16.52
INSTRUM spect
SAOBHD 5 mm DUL 13C-1
PULPRDG 29pg30
™ 65536
SOLVENT cocia
s 50
psl 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
L] 1.8219508 sec
6 4561
W 27.800 usec
JE 6.00 usec
TE 301.0 K
1 2.00000000 sec
411 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL. 1
13C
12 .50 usec
2.00 dB
75.4752953 MHz
uses
a8
dB
dB
5F02 300.1312005 MHz
- Processing parameters
754677490 MHz
EM
0
1.00 Hz
0
1.40
1D NMR plot parameters
20.00 cm
4.00 cm
220.000 ppm
16602.80 Hz
0.000 ppm
I A A R R R R R R R B R Z " ugngg ::m/tm
ppm 200 175 150 125 100 75 50 25 i 89014520 Ha/en
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Iz _

Current Data Parameters

NAME ZXX-08-162-2
SERBEBBYISIILLRIISLES 833 SB-88za3 EXPNO 20
- e R R -l S D R e =B e} 0 &R BIcBRNSaS PROCNO 1
CNOSWUICDIMOSIBBBIT U= ADN ©S = mMI@oUS RS
= §3IFITTEIoFAAAINIIITSI O s33 DDRNNRGO
LN N A I N e L R} 1610 10 Mmoo oooon F2 - Acquisition Parameters
Date_ 20080722
Time 16.59
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPRAOG 2930
™ 65536
SOLVENT coc13
NS 3
0s 0
SHH 6392.806 Hz
FIDAES 0.137219 Hz
A 3.6438515 sec
AG 362
oW 55.600 usec
DE 6.00 usec
TE 301.2 K
01 1.00000000 sec
NCREST 0.00000000 seC
NCHRK 0.01500000 sec
CHANNEL F1
1H
7.00 usec
-1.00 dB
SFO1 300.1324D10 MHz
F2 - Processing parameters
s 32768
SF 300.1300091 MHz
WOW
558 0
LB 0.30 Hz
68 0
pC 1.00
= 10 NMA plot parameters
ox 20.00 cn
[ 4.00 cn
F1P 10.000 ppm
H ] S S =] F1 3001.30 Hz
g 3 2 3 S Fop 2.200 ppn
£ @ ) - ai F2 660.29 Hz
= - PPMCM ©.35000 ppn/cm
HZCN 117.08070 Hz/cn
L L e o e L e B L e o o L e o BB o o
ppm 7 4 3
Current Data Parameters
ANE 7XX-08-162-2
@ S MODON S DDNE @D oY © oo < = ZXPND 20
=~ TOCNODUIOSTDAO R o=@ o~ S S 3 ROCND 1
£ i noReenNnheNnnn NS aow S =
= 3 YERanlRBIRIIZZIZZ INESES e 5 “2 - Acquisition Parameters
3 PR LR R L R B S s B B Jate_ 20080722
Tine 20.59
INSTAUM spect
ROBHD & mn DUL 13C-1
2ULPRDG 2gp930
™ 65536
SOLVENT coc1a
s 23
bS] 4
SHH 17985.611 Hz
“I0RES 0.274439 Hz
“a 1.6219508 sec
6 812.7
W 27.800 usec
x 6.00 user
e 01.6 K
o 2.00000000 sec
11 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCHAK 0.01500000 sec
CHANNEL. £1
ac
12.50 usec
2.00 dB
75.4752953 NHz
CHANNEL. £2
CPOPRB2 waltz16
zuc2 1H
CPD2 80.00 usec
a2 -1.00 d8
aL12 20.16 dB
aL13 16.08 da
sF02 300.1312005 NHz
- Processing parameters
32768
754677490 NHz
EN
0
1.00 Hz
0
1.40
“ i 1D NMR plot parameters
l ' ' I 20.00 cn
J " Lerdbnbathl " 4.00 cn
210.000 ppm
15848.23 Hz
0.000 ppn
—1——— 7 " T T 2 L
ppm 175 150 125 100 75 50 25 “zon 762.41138 Hofon



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

Ph

Iz __

Current Data Parameters

GRBo83YHo88LB80EYEGEBRS SEN 8EB5INEYERES N EQEEO ZXXOBsz;
- EIONRIIITRNI-BYINANS S ITD R DoN GRBIISImauaaS ™ PROCNO 1
fluonTAdlocoIOOmI AU @nS YN0 ASORNODONUSG DY ©
3 OO DITITIITITAANUUNNNND SO D OO0 WONMNKNRNMNNNSOGO© o
[ N N A N S NN N NS DU Y OOmOOoOOoooonoo o F2 - Acquisition Parameters
Date_ 20080725
Time 9.04
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
™ 65536
SOLVENT [SiSE]
NS 12
08 0
ShH 6992.6806 Hz
FIDRES 0.137218 Hz
A 3.6438515 sec
AG 161.3
oW 5§5.600 usec
0E 6.00 usec
TE 300.4 K
0t 1.00000000 sec
NCREST 0.00000000 SEC
NCHAK 0.01500000 sec
CHANNEL F1
1H
7.00 usec
-1.00 dB
SFO1 300.1324010 MHz
F2 - Pracessing paraneters
s 32768
SF 3001300148 MHz
WOW
5B 0
LB 0.30 Hz
68 0
Jl\ )MM PC 1.00
10 NMA plot parameters
X 20.00 cn
cy 4.00 cm
FIP 10.000 ppm
s S @ S =l @ F1 3001.30 Hz
& B < S S = FoP 2.000 ppm
i Qi o - a @ F2 500.26 Hz
= - PPMCM ©.40000 ppn/cm
HZCN 120.05200 Hz/cm
L T B L L e e S B L B o e o
ppm 7 5
Current Data Parameters
AME XX-08-162-4
[3Y] SO NOONWOY LSS WLLMm Qo [=2] - (= ZXPND 21
S SSoomNTwuocowmmo D Qo 2 0@ © ROCND 1
s ~ R e AT T A oo 2
= 3 TEEHEETIRIILE S RRE e & & =2 - Acquisition Parameters
< DRSS SR SR TR s S Jate_ 20080725
Tine 9.08
INSTRUM spect
SAOBHD 5 mm DUL 13C-1
PULPRDG 29pg30
™ 65536
SOLVENT cocia
\s 64
s 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
4a 1.8219508 sec
6 4561
bl 27.800 usec
JE 6.00 usec
TE 300.8 K
1 2.00000000 sec
11 0.03000000 sec
DELTA 1.89999998 sec
VCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL. 1
3C
12 .50 usec
2.00 dB
75.4752953 MHz
CHANNEL f2
CPOPRB2 waltzig
\ucz 1H
CPD2 80.00 usec
a2 -1.00 d8
ALz 20.16 dB
a3 16.98 dB
5F02 300.1312005 MHz
72 - Processing parameters
51 32768
SF 754677490 MHz
WOW EM
558 0
B 1.00 Hz
58 0
x 1.40
1D NMR plot parameters
20.00 cm
4.00 cm
210.000 ppm
15848.23 Hz
0.000 ppm
T B e e T e o L B e e A e e e e T e e T 2 wsgngg::m/m
ppm 175 150 125 100 75 50 %5 e L0.50000 pono
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Current Data Parameters

NAME ZXX-08-170-1
S BREY 8RS 8RR RE8 8 pEenoR EXPNO 10
< ICRBLEESIBBIRRIARIBRRBSY & BBORG PROCNG !
f8acla8IiBnobInSBrRNidoD 3 R
H SEERIRANANERNICIEEBERE = RERRSS
NENNNNNNNNNSNSNNN NG G666 d I R ] F2 - Acquisition Parameters
Date_ 20080729
Tine 16.07
INSTAUM spect
PROBHD 5 nm DUL 13C-1
PULPROG 2g30
™ 65536
SOLVENT coc13
NS 4
o0s 0
SHH 8982.806 Hz
FIDRES 0.137218 Hz
N 3.6438515 sec
A6 .5
ow 55.600 usec
e 6.00 usec
TE 300.6 K
Dt 1.00000000 sec
MCREST 0.00000000 sec
NCHAK 0.01500000 s6C
CHANNEL. 1
1
7.00 usec
-1.00 dB
SFO1 300.1324010 MHz
F2 - Pracessing parameters
s
5 300.1300242 MHz
WOW
558 0
18 0.30 Hz
o8 0
PC 1.00
A 1D NMA plot parameters
ox 20.00 cn
cy 4.00 cm
FiP 10.000 ppm
; g Lo et
& .000 ppm
2 i o 2 < e F2 500.25 Hz
PRUCH 0.40000 ppm/cm
HzeH 120.05202 Hz/cn
R R R R R R R R R R AR R AR R R R R R
ppm g 8 7 6 5 4 3
Current Data Perameters
ANE 7X0-08-170-1
o DO MDA AT OO~ O NN ~ S < n @ o ZXPND 11
S BRAIDBAITTISICIZLEERE S @ g 8 POCND 1
. BRUEBIIIFTIFIISI0 D 53® & & @
= B BIGNRAITIRIEJIETICS INENES B Q8 =2 - Acauisition Parameters
2 SIS NNYNCTTES Sate_ 20080728
Tine 16.08
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPRDG 2gpg30
™ 65536
SOLVENT coc13
s 19
25 4
SWH 17985.611 Hz
~IDRES 0.274439 Hz
AQ 1.8219508 sec
B 812.7
H 27.800 usec
2E 6.00 usec
TE 301.0K
pil 2.00000000 sec
411 0.03000000 sec
DELTA 1.89999998 sec
VCREST 0.00000000 soc
VCWRK 0.01500000 sec
CHANNEL f1
13C
12 50 usec
2.00 dB
75.4752953 MHz
usec
dB
dB
dB
5F02 300.1312005 MHz
- Processing parameters
75.4677490 MHz
EM
0
1.00 Hz
0
1.40
1D NMR plot parameters
20.00 cm
4.00 cm
210.000 ppm
1584B.23 Hz
0.000 ppm
T e O 2 L
ppm 175 150 125 100 75 50 25 e 3 5000 pon/
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Current Data Parameters

NAME ZXX-08-170-2
SB8332S0RRYZSSEE2NENYIR SR & S2HHI & EXPNO 10
- S8R RNRBYTIRIEGOIRIEIFE &5 3 RYSFH 3 PROCNO s
= MO8 NN DO N SIS NUS NSRS = =t QS NI 3
= B anIIIRARARALAAURSIGo 883 BN @
NENNNNNNENNESNENNNNN NN 6O o 61016 @mm oo o F2 - Acquisition Parameters
Date_ 20080729
Time 16.14
INSTRUM spect
PROBHD & mm ODUL 13C-1
PULPROG 2g30
™ 65536
SOLVENT coc13
NS 6
0s 0
SHH 6992.606 Hz
FIDRES 0.137218 Hz
A 3.6438515 sec
A6 203.2
oW 5§5.600 usec
0E 6.00 usec
TE 300.8 K
0t 1.00000000 sec
MCREST 0.00000000 sec
NCHAK 0.01500000 sec
CHANNEL F1
1H
7.00 usec
-1.00 dB
SFO1 300.1324010 MHz
F2 - Pracessing paraneters
s
SF 3001300445 MHz
WOW
5B 0
LB 0.30 Hz
68 0
)M PC 1.00
10 NMA plot parameters
X 20.00 cn
cy 4.00 cm
FIP 10.000 ppm
3 @ 3 o S N fue F1 3001.30 Hz
g 3 & S S o = FoP 2.200 ppm
£ @ S o - o = F2 660.29 Hz
= - PPMCM ©.35000 ppn/cm
HZCN 117.05070 Hz/cm
T T T T T T T T e
ppm g 6 4 3
Current Data Parameters
AME IXX-08-170-2
o ~NDOWANO Lo YWD W0 —~ - ~ - ZXPND 11
@ oMo guU@mO OO0 o @ I © 3 ROCND i
e B AZBISIASBSR S3Sh LR <
S g INETERETTTS NN g g S %2 - Acquisition Paraneters
) PARCRERLTRAEN A A s R Jate 2008072+
Tine 16.15
INSTRUM spect
SAOBHD 5 mm DUL 13C-1
PULPRDG 29pg30
™ 65536
SOLVENT cocia
\s 86
psl 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
L] 1.8219508 sec
6 574.7
bl 27.800 usec
JE 6.00 usec
TE 301.2K
1 2.00000000 sec
411 0.03000000 sec
DELTA 1.89999998 sec
VCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL. 1
13C
12 .50 usec
2.00 dB
75.4752953 MHz
usec
a8
dB
dB
5F02 300.1312005 MHz
- Processing parameters
754677490 MHz
EM
0
1.00 Hz
0
1.40
1D NMR plot parameters
20.00 cm
4.00 cm
210.000 ppm
15848.23 Hz
0.000 ppm
I R T T T E R A R R A R S 2 wsgngg::m/m
ppm 175 150 125 100 75 50 %5 s L0.50000 pono
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Ph

Br
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Current Data Parameters

NAME ZXx-08-170-3
2358853788828 88RBIN a8 5 58853523 EXPNO 10
< SRABIRFIRAIRNIISIISTIINASB 898 SRBBR3533 PROCNO 1
g DS OAIT SN RDOAUaS DR O®D So o SRDIa3awmm
g SoaanSsInmaaaaadan ne @ 888  EmESSsssse
NN NNNNNNNNNNNNNNNNN o o< < Moo oooomn F2 - Acquisition Parameters
Date_ 20080729
Time 16.26
INSTRUM spect
PROBHD & mm ODUL 13C-1
PULPROG 2g30
™ 65536
SOLVENT coc13
NS 3
0s 0
SHH 6992.606 Hz
FIDRES 0.137218 Hz
A 3.6438515 sec
A6 203.2
oW 5§5.600 usec
0E 6.00 usec
TE 301.4 K
0t 1.00000000 sec
MCREST 0.00000000 sec
NCHAK 0.01500000 sec
CHANNEL F1
1H
7.00 usec
-1.00 dB
300.1324010 MHz
F2 - Pracessing paraneters
s
SF 300.1300448 MHz
WOW
5B 0
LB 0.30 Hz
68 0
PC 1.00
10 NMA plot parameters
X 20.00 cn
cy 4.00 cm
FIP 10.000 ppm
3 3 S S N F1 3001.30 Hz
g S 8 3 E Fap 2.200 ppm
] = I < < F2 660.29 Hz
= - PPMCM ©.35000 ppn/cm
HZCN 117.05070 Hz/cm
L B S T R s e e T
ppm g 8 7 6 4
Current Data Parameters
AME IXX-08-170-5
f=) ANMOWNo MO MNEODNY L @ ¥ < @ - -~ ZXPND 11
@ SSRNRSORORDOMmMO OO S D0 S b ROCND i
e @ D B D B anew N
S g e e T N R N 0 g %2 - Acquisition Paraneters
) ST ONSTS DT Jate 2008072+
Tine 16.45
INSTRUM spect
SAOBHD 5 mm DUL 13C-1
PULPRDG 29pg30
™ 65536
SOLVENT cocia
\s 13
psl 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
L] 1.8219508 sec
6 4561
bl 27.800 usec
JE 6.00 usec
TE 3015 K
1 2.00000000 sec
411 0.03000000 sec
DELTA 1.89999998 sec
VCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL. 1
13C
12 .50 usec
2.00 dB
75.4752953 MHz
usec
a8
dB
dB
5F02 300.1312005 MHz
- Processing parameters
754677490 MHz
EM
0
1.00 Hz
0
1.40
1D NMR plot parameters
l | j ' 20.00 cn
ik . " AL \ " 2.00 cn
h 210.000 ppm
15848.23 Hz
0.000 ppm
e T R S T B S R S S B B S A R R B | ! 2 wsgngg:;m/m
ppm 175 150 125 100 75 50 %5 s L0.50000 pono
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Ph
Cl

Iz _

ppm
8.03785
7.92117
7.89599
7.52832
7.43846
7.41273
7.38800
7.36766
7.32081
7.29803
7.27394
7.24988
7.23436
7.22511
7.17786
7.15894
7.14913
7.07204
7.06607
6.97674
6.96951
6.62029
6.61255
5.00951
4.98571
4.96176
3.80413
3.77987
3.65716
3.63308

|
\

—2.28384

= = 0 = <
B 3 Q S @
£ S b 3 &
2 @ ] Wﬂ Wﬁ
L T o AL o o T B 0 LA A o o
ppm 9 8 6 4 3
© ~NNONOYDAUNDY QO oo © o
© CTOMDO w=i0S o~ D @@ S &
P EEICBARBUIB O Soo & =
=3 ® MY M ®@O®DON WO NQU@ N ~ r~ o 0 ®
=2 ST TITSIOOD ~ D
I R R R T R T R R R R R R |
ppm 175 150 125 100 75 50 25

S29

Current Data Parameters

NANE
EXPNO
PROCND

D:
Tine
INSTRUM
PROBHD
PULPRDG

SOLVENT
NS

B

spe
5 mm DUL 13C-1

CHANNEL f1

3001324010 MHz

ZXX-08-170-4

10
1

F2 - Acquisition Paranmeters
ate_ 20080729

16.36
ct

2330
65536
coc13

3

[
8392 806 Hz
0.137219 H
3.6438515 sec
143.7

55.500 usec
5.00 usec

1.5 K
1.00000000 sEC
0.0000D000 sEC
0.01500000 sec

1H
7.00 user

F2 - Processing parameters
s1 32768

10 NMA plot parameters
X

3001300130 MHz

0.30 Hz

20.00 cn
4.00 cn
10.000 ppn
3001.30 Hz
2.200 ppm
650.29 Hz

0.39000 ppn/cm

117 05070 Hz/cm

Current Data Parameters

NANE 7XX-08-170-4
EXPND 11
SROCND 1
72 - Acouisition Parameters
Jate_ 20080729
Time
INSTRUM spect
SAOBHD 5 mm DUL 13C-1
2ULPRDG 2gpg30

65536
SOLVENT coc13

20
25 4
ShH 17385611 Hz
IDRES 0.274433 Hz
A 1.8219508 sec
® 574.7
oW 27.800 usec
5 5.00 uset
TE 201.7K
o1 2.00000000 sec
11 0.03000000 sec
JELTA 1.89399998 sec
VCREST 0.00000000 sec
CHAK 0.01500000 sec
CHANNEL 1
130
12.50 usec

75.4752953 MHz

HANNEL 2
CPOPAB2 waltzig
\uc2 1H
2CPD2 80.00 usec
a2 -1.00 8
aLi2 20.16 dB
oL13 16.98 dB
5F02 300. 1312005 MHz

2 - Processing paraneters
s1 32768

Ea 75. 4677490 MHz
HOH

558 4

B 1.00 Hz
58 0

£ 1.40

1D NMR plot parameters

ox 20.00 cn
oy 2.00 cn
1P 210.000 ppm
i 15848.23 Hz
2p 0.000 ppn
= 0.00 Hz
FPNCH 10.50000 ppm/cm
2eN 79241138 Hz/cn



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

Iz __

Surrent Data Parameters

NAME IXX-08-170-5
B E8YS 8ol 08ILHEIYBAIRIENRE 228 GRIBER8S 23 EXPNO 10
- SRICEBDE o BRNITOImMI~®OS o~ & Do FOHITDm LD = @ R0CNO s
R R D R = g @ oS RV R
= SHEBNhTYISmommBauANN- 230 ®® &R RRRNSGO3 QS
ONNNNNNNNNNNNNNNNNN®G©®©© < << Mmoo o @ oo Qa =2 - Acquisition Parameters
Jate_ 080729
Time 16.44
INSTAUN spect.
ROBHD 5 mm DUL 13C-1
2ULPAOG 2930
i} 65536
SOLVENT coc13
\s 4
bt} 0
SH 8992 806 Hz
~IDRES 0.137218 Hz
4 3.5438515 sec
® 114
bl 55.600 usec
9E 6.00 usec
TE 301.2 K
a1 1.00000000 sec
MCREST 0.00000000 seC
MCHRK 0.01500000 sec
CHANNEL f1 =
1H
7.00 usec
-1.00 dB
300.1324010 MHz
72 - Processing paraneters
s1 32768
Ed 300.1300178 MHz
WO EN
558 0
B 0.30 Hz
58 0
e 1.00
Sk 10 NMR plot parameters
X 00 cm
oY 4.00 cm
1P 10.000 ppm
g of |2 g S < = 3001.30 Hz
5 2|8 & 3 S =2p 2.000 ppm
2 @ |- - - i 7 600.26 Hz
= - PMCN 0.40000 ppn/cm
Hz0M 120.05200 Hz/cm
L R AR R
ppm g9 8 7 6 5 4
Current Data Parameters
AME IXX-08-170-5
f=] ANMOWNo OO NEOD N Y O @ ¥ < @ - -~ ZXPND 11
@ SSRNRSORORMOMO OO oS30 S b ROCND i
e @ D B D B anew N
S g e e T N R N [l %2 - Acquisition Paraneters
) 0TS ONSTS DT Jate_ 20080729
Tine 16.45
INSTRUM spect
SAOBHD 5 mm DUL 13C-1
PULPRDG 29pg30
™ 65536
SOLVENT cocia
\s 13
s 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
4a 1.8219508 sec
6 4561
bl 27.800 usec
JE 6.00 usec
TE 3015 K
1 2.00000000 sec
11 0.03000000 sec
DELTA 1.89999998 sec
VCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL. 1
3C
12 .50 usec
2.00 dB
75.4752953 MHz
CHANNEL f2
CPOPRB2 waltzig
\ucz 1H
CPD2 80.00 usec
a2 -1.00 d8
ALz 20.16 dB
a3 16.98 dB
5F02 300.1312005 MHz
72 - Processing parameters
51 32768
SF 754677490 MHz
WOW EM
558 0
B 1.00 Hz
58 0
x 1.40
1D NMR plot parameters
20.00 cm
4.00 cm
210.000 ppm
15848.23 Hz
0.000 ppm
A e e A A e o L B e L B e e T S I B 2 wsgngg::m/m
ppm 175 150 125 100 75 50 %5 e L0.50000 pono
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L L L B o e o S MLJNLAL A e e e T

ppm g 8 7 6 4

o DTPDUOC~NAUTDO© T MO © o -
© o e < - R B N TN R @ G @ S o

. > AHhICROSTRNT MDD D @ o n - o
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Current Data Parameters

NAME
EXPNO
PROCND

ZXX-08-170-5
10
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
i’}
SOLVENT

20080729

16.51

spect

5 nm DU 136-1
2930

65536

coc13

5

0
8992.806 Hz
0.137218 Hz
3.6436515 sec

203.2

5§5.600 usec
5.00 usec
301.0 K

1.00000000 sec

0.00000000 sec

0.01500000 sec

CHANNEL f1

1H
7.00 usec
-1.00 dB
300.1324010 MHz

F2 - Pracessing parameters

1D NMA plot parameters
[

cy
Fip
Fi
Fop
F2
PPMCM
HzZCN

300.1300108 MHz

0
0.30 Hz
0

1.00

20.00 cn
4.00 cn
10.000 ppm

3001.30 Hz

2.200 ppm

660.28 Hz
0.39000 ppm/cm
117.05070 Hz/cm

Current Data Parameters

NANE 7XX-08-170-8
EXPND 11
SROCND 1

72 - Acouisition Parameters
2008073

Time 14.51
INSTRUM spect
SAOBHD 5 mm DUL 13C-1
2ULPRDG 2gpg30
™ 65536
SOLVENT coc13
\S 360
25 4
ShH 17385611 Hz
IDRES 0.274433 Hz
A 1.8219508 sec
® 512
oW 27.800 usec
5 5.00 uset
TE 1.2 K
o1 2.00000000 sec
11 0.03000000 sec
JELTA 1.89399998 sec
VCREST 0.00000000 sec
CHAK 0.01500000 sec
CHANNEL 1
130
12.50 usec
2.00 dB
75.4752953 MHz

uset
a8

o8

5F02 300. 1312005 MHz

- Processing parameters

75.4677490
EN

NHz
4
1.00 Hz
0

1.40

20.00 cn

10.50000
792.41138

ppn/cm
Hz/cn



