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(1) General Synthetic Procedures:

(a) General procedure:

Unless otherwise noted, preparations of the substrates were performed in oven-dried
glassware under nitrogen atmosphere with freshly distilled solvents. The catalytic
reactions were performed under nitrogen atmosphere. DCE and DCM were distilled
from CaH, under nitrogen. THF were distilled from Na metal under nitrogen. All
other commercial reagents were used without further purification, unless otherwise
indicated. *H NMR and **C NMR spectra were recorded on a Varian 400 MHz,
Bruker 400 and 600 MHz Spectrometers using chloroform-d (CDCIs3) and d-Acetone
as the internal standards.

All 1, 5-enynes 1a, 1c, 1d, 1f, 1h and 4a, 4d, 4g-4h were prepared from the reported
procedure in the literature. Y. All benzisoxazoles (2a-2h) were prepared according to
literature procedure.!s?

[S1] a)R.J. Madhushaw, C. -Y. Lo, C. -W. Hwang, M. -D. Su, H. -C. Shen, S. Pal, I.
R. Shaikh, R.-S. Liu, J. Am. Chem. Soc., 2004, 126, 15560 - 15565. b) C.-H.
Chen, Y. -C. Tsai, R. -S. Liu, Angew. Chem. Int. Ed. 2013, 52, 4599 —4603

[S2] a)Sahani, R. L.; Liu, R.-S. Angew. Chem. Int. Ed. 2017, 56, 1026; b) Chauhana,
J.; Fletcher, S. Tetrahedron Lett. 2012, 53, 4951.

(b) Preparation of 1-(2-methylprop-1-en-1-yl)-2-(prop-1-yn-1-yl)benzene (4a).
TMS PPh3I 1) KoCO3 (1.1 equiv) ‘
X0 (1.5 equw ©< (1 .2 equiv) __ MeOH.t, th
2) n-BuLi (1.2 equiv)
Br PdL, (0.02 equlv) n-BulLi (1 3 equiv) Mel (2.0 equiv) %

Cul(0.04 equiv) TMS THF,0°C,1h THF,-78°C 1 h
s-1 Et;N,50°C,10h  s-2 4a

CH3

To a triethylamine (40 ml) solution of 2-bromobenzaldehyde (s-1) (1.90 g, 10.3
mmol), PdCI,(PPhs), (143.8 mg, 0.2 mmol), and Cul (78.2 mg, 0.4 mmol) was added
the trimethylsilylacetylene (1.5 g, 15.3 mmol). The resulting mixture was heated at 50
°C for 8 h under N, atmosphere. The reaction mixture was treated with water, and
extracted with CH,CI, (three times). The organic layer was washed with brine, dried
over MgSO,, and concentrated in vacuum. The residue was purified on a silica
column to afford 2-((trimethylsilyl)ethynyl)benzaldehyde (s-2) as a yellowish solid
(1.7 g, 8.5 mmol, 82 %).

To a THF solution (25 mL) of isopropyltriphenylphosphonium iodide (4.8 g, 11.1
mmol) was added n-BuLi (2.5 M, 3.6 mL, 8.9 mmol) at 0 °C, and the mixture was



stirred for 30 min at same temperature before 2-((trimethylsilyl)ethynyl)benzaldehyde
(s-2) ( 1.5 g, 7.4 mmol) was added. The solution was slowly warmed to room
temperature and stirred for 1 h at 25 °C before it was quenched with aqueous NH4Cl
solution. The organic layer was extracted with diethyl ether, dried over MgSO, and
chromatographed on a silica column to give trimethyl ((2-(2-methylprop-1-en-1-yl)
phenyl)ethynyl)silane (s-3) (1.5 g, 6.6 mmol, 89 %) as a yellow oil.

To a MeOH solution (15 mL) of trimethyl((2-(2-methylprop-1-en-1-yl)phenyl)
ethynyl)silane (s-3) (1.5 g, 6.6 mmol ) was added K,COs (1.0 g, 7.2 mmol) at 25 °C;
the resulting solution was stirred at room temperature for 1 h before it was quenched
with distilled water. The organic layer was extracted with diethyl ether, dried over
MgSQO, and chromatographed on a silica column to give 1-ethynyl-2-(2-methylprop-1
-en-1-yl)benzene (1.0 g, 6.4 mmol, 97 %).

To a dry THF solution (22.5 mL) of 1-ethynyl-2-(2-methylprop-1-en-1-yl)benzene
(1.0 g, 6.4 mmol) was added n-BuLi (2.5 M, 2.8 mL, 7.0 mmol) at -78 °C, and the
mixture was stirred for 30 min before Mel ( 1.8 g, 12.8 mmol) was added at -78 °C.
The resulting solution was slowly warmed to room temperature and stirred for 2 h.
The reaction was quenched with distilled water and extracted with diethyl ether (30
mL * 2 times); the organic layer was combined and dried over MgSO, and
chromategraphed on a silica column to give 1-(2-methylprop-1-en-1-yl)-
2-(prop-1-yn-1-yl) benzene (4a) (1.1 g, 99 %).

(11) Standard procedures for catalytic operations:
(a) Typical procedure for the synthesis of (3a).

(10 mol %)
C(\o P(OPh);AUCI/AgNTY,
N “dry DCE, 25 °C

A 1,2-dichloroethane (1.0 mL) solution of (OPh)s;PAuCI (35 mg, 0.064 mmol) and
AgNTf, (25.0 mg, 0.064 mmol) was stirred at 25 °C for 5 min; to this DCE solution
was added 1-ethynyl-2-(2-methylprop-1-en-1-yl)benzene (1a) (100 mg, 0.64 mmol)
and anthranils (2a) (84 mg, 0.71 mmol, 1.1 equiv) over a period of 5 min at 25 °C; the
solution was stirred for 4 h at the same temperature before it was filtered over a celite
bed. The solvent was evaporated under reduced pressure, and the residue was purified
on a flash silica gel column to give compound 3a (128.7 mg, 73 % yield, 0.46 mmol)




as a yellow solid.
(b) Typical procedure for the synthesis of (5a).

| _— 10 mol % .
O P(OPh);AuCIl/AgSbF -,
\+ \N/ ( )3 g 6 ! CH; H . O’
X dry DCE, 25 °C
4a CHs 24 o 5 4a'
(2.1 equiv) Z

A 1,2-dichloroethane (1.0 mL) solution of (OPh)sPAuUCI (24.0 mg, 0.059 mmol)
and AgSbFg (15.0 mg, 0.059 mmol) was stirred at 25 °C for 5 min; to this DCE
solution of 1-(2-methylprop-1-en-1-yl)-2-(prop-1-yn-1-yl)benzenee (4a) (100 mg,
0.59 mmol) and anthranils (2a) (147 mg, 1.2 mmol, 2.1 equiv) was slowly added over
a period of 5 min at 25 °C. The solution was stirred for 10 h at the same temperature
before filteration over a celite bed. The solvent was evaporated under reduced
pressure; the residues were purified on a silica column to give compound 5a (187.4
mg, 0.46 mmol, 78% ) as a yellow solid and 4a’ 5! (5.0 mg, 0.29 mmol, 5 %).

[S3] C.-H. Chen, Y. -C. Tsai, R. -S. Liu, Angew. Chem. Int. Ed. 2013, 52, 4599 —
4603.

(111) Computational details:

The geometry optimizations and zero-point vibrational energy (ZPVE) were carried
out using the B3LYP functional'>*® with the 6-31G** basis set'>" for all atoms
except Au. For Au the first four shells of core electrons were described by the Los
Alamos angular momentum projected effective core potential (ECP) using the
double-C contraction of valence functions (denoted as LACVP**) leading to 19

599 In order to obtain a more accurate electronic

explict electons for neural Au.
energy, we performed single-point energy calculations based on the same functional,
but using a larger basis set, where Au was described with the triple-{ contraction of
valence functions (the core electrons were described by the same ECP), with the other
atoms described with the 6-311++G** basis set. Solvation energies Gy Were
calculated using the Poisson-Boltzmann self-consistent polarizable continuum
method™®**S™ implemented in Jaguar to represent dichloroethane (dielectric constant
= 10.65 and effective radius = 2.51 A). The solvation calculations used the
B3LYP/LACVP** level of theory and the gas-phase optimized structures. All
energies discussed in this work are H(298 K) = Escg + Gsoy + ZPVE + Hirans + Hrot +
Hyib + PV, where Escr is electronic energy, and Hyans, Hrot, and Hyip are translational,

rotational, and vibrational thermal corrections, respectively.



[S4] A. D. Becke, Density-Functional Exchange-Energy Approximation with
Correct Asymptotic-Behavior. Phys Rev A 1988, 38, 3098-3100.
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[S11] D.J. Tannor, , B. Marten, R. Murphy, R. A. Friesner, D. Sitkoff, A. Nicholls,
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of Molecular Charge-Distributions and Solvation Energies from Ab-Initio
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(1V) Spectral data of key compound:
Spectral data for 1-ethynyl-4-methyl-2-(2-methylprop-1-en-1-yl)benzene (1b).

4

1b

Colorless liquid, *H NMR (400 MHz, CDCls): 6 7.32 (s, 1H), 7.16 (d, J = 8.0 Hz, 1H),
7.10 (d, J = 8.0 Hz, 1H), 6.47 (s, 1H), 3.23 (s, 1H), 2.30 (s, 3H), 1.94 (s, 3H), 1.56 (s,
3H); *C NMR (100 MHz, CDCls): & 138.2, 136.3, 135.4, 133.2, 129.2, 129.0,
123.4,121.2, 82.9, 80.6, 26.6, 20.8, 19.6.

Spectral data for 2-ethynyl-4-methyl-1-(2-methylprop-1-en-1-yl)benzene (1e).

4

1e

Colorless liquid, '"H NMR (400 MHz, CDCls): 6 7.36 (s, 1H), 7.16 (d, J = 48.0 Hz,
1H), 7.13 (d, J = 20.0 Hz, 1H), 6.47 (s, 1H), 3.23 (s, 1H), 2.32 (s, 3H), 1.94 (s, 3H),
1.55 (s, 3H); *C NMR (100 MHz, CDCls): § 138.4, 136.3, 135.4, 133.3, 129.2,
129.0, 123.4, 121.4, 82.9, 80.6, 26.6, 20.8, 19.6.

Spectral data for 4-chloro-2-ethynyl-1-(2-methylprop-1-en-1-yl)benzene (1g).

Cl

/4

19

Light yellow color liquid, *H NMR (400 MHz, CDCls): 6 7.40 (d, J = 8.4 Hz, 1H),
7.25 (s, 1H), 7.13 (d, J = 8.4 Hz, 1H), 6.43 (s, 1H), 3.28 (s, 1H), 1.94 (s, 3H), 1.82 (s,
3H); 3C NMR (100 MHz, CDCls): 6 142.6,138.2, 134.1, 133.8, 129.0, 126.0,
122.6, 119.9, 81.9, 81.7, 26.6, 19.5.

Spectral data for 1-ethynyl-2-(2-propylpent-1-en-1-yl)benzene (1j).




Colorless liquid, *H NMR (400 MHz, CDCls): § 7.47 (d, J = 8.0 Hz, 1H), 7.28 (t, J =
7.6 Hz, 1H), 7.21 (d, J = 6.8 Hz, 1H), 7.14 (t, J = 6.8 Hz, 1H), 6.44 (s, 1H), 3.22 (s,
1H), 2.18~2.09 (m, 4H), 1.59~1.51 (m, 2H), 1.49~1.42 (m, 2H), 0.96 (t, J = 7.2 Hz,
3H), 0.84 (t, J = 7.6 Hz, 3H); *C NMR (100 MHz, CDCl3): & 144.4, 1415, 132.7,
128.9, 128.3, 125.8, 123.7, 121.5, 82.8, 80.9, 38.8, 32.8, 21.4, 21.2, 14.1, 13.9.
Spectral data for 1-(prop-1-en-2-yl)-1H-indene (1a°).

D

1a'

Colorless liquid, "H NMR (400 MHz, CDCls): 6 7.35 (d, J = 7.6 Hz, 2H), 7.25 (d, J =
7.2 Hz, 1H), 7.18 (t, J = 7.2 Hz, 1H), 6.84 (dd, J = 7.0, 2.0 Hz, 1H), 6.41 (dd, J = 5.2,
2.0 Hz, 1H), 5.01 (d, J = 56.0 Hz, 2H), 4.10 (s, 1H), 1.35 (s, 3H); *C NMR (100
MHz, CDCls): &5 145.9, 144.6, 143.8, 138.3, 132.0, 126.7, 125.0, 123.4, 120.9, 113.3,
58.8, 18.2. ESI-MS calcd. for C1,H1: 156.0939, found 157.0962 [M+H].

Spectral data for 4-methyl-2-(2-methylprop-1-en-1-yl)-1-(prop-1-yn-1-yl)benzene
(4b).

A
4b

Colorless liquid, *H NMR (400 MHz, CDCls): 5 7.36 (t, J = 7.2 Hz, 1H), 7.11 (d, J =
4.8 Hz, 1H), 7.00~6.97 (m, 1H), 6.54 (d, J = 5.2 Hz, 1H), 2.37 (s, 3H), 2.11 (s, 3H),
1.99 (s, 3H), 1.89 (s, 3H); *C NMR (100 MHz, CDCls): & 140.0, 136.6, 135.7,
132.0, 129.6, 126.5, 124.1, 120.3, 88.7, 78.8, 26.6, 21.3, 19.5, 4.3.

Spectral data for 4-fluoro-2-(2-methylprop-1-en-1-yl)-1-(prop-1-yn-1-yl)benzene
(4c).

X
4c

Colorless liquid, *H NMR (400 MHz, CDCls): § 7.15 (dd, J = 8.4, 6.4 Hz, 1H), 7.07
(d, J = 9.6 Hz, 1H), 6.92 (t, J = 10.0 Hz, 1H), 6.37 (s, 1H), 2.08 (s, 3H), 1.92 (s, 3H),
1.77 (s, 3H); *C NMR (100 MHz, CDCls): 6§ 160.5 (d, J = 253 Hz), 136.4, 136.2,



130.3 (d, J = 6 Hz), 124.9 (d, J = 10 Hz), 123.1, 118.5 (d, J = 21 Hz), 114.2 (d, J =21
Hz), 90.8, 77.8, 26.5, 19.4, 4.3.
Spectral data for 4-methyl-1-(2-methylprop-1-en-1-yl)-2-(prop-1-yn-1-yl)benzene

(4e).
|
X
4e

Colorless liquid, '"H NMR (400 MHz, CDCls): 6 7.26 (s, 1H), 7.16 (d, J = 8.0 Hz,
1H), 7.05 (d, J = 8.0 Hz, 1H), 6.49 (s, 1H), 2.31 (s, 3H), 2.10 (s, 3H), 1.96 (s, 3H),
1.85 (s, 3H); *C NMR (100 MHz, CDCls): & 137.3, 135.4, 135.2, 132.7, 128.8,
127.9, 123.9, 123.1, 89.3, 78.9, 26.7, 20.7, 19.5, 4.5

Spectral data for 4-fluoro-1-(2-methylprop-1-en-1-yl)-2-(prop-1-yn-1-yl)benzene

(4f).
|
F X
4f

Colorless liquid, "H NMR (400 MHz, CDCls): 5 7.16 (dd, J = 8.4, 5.6 Hz, 1H), 7.08
(dd, J=8.8, 2. Hz, 1H), 6.91 (t, J = 8.8 Hz, 1H), 6.38 (s, 1H), 2.07 (s, 3H), 1.92 (s,
3H), 1.78 (s, 3H); *C NMR (100 MHz, CDCls): & 160.5 (d, J = 240 Hz), 136.4,
136.1, 130.4 (d, J = 8 Hz), 124.9 (d, J = 10 Hz), 123.1, 118.6 (d, J = 22 Hz), 114.3 (d,
J=21Hz),90.9, 77.9, 26.6, 19.4, 4.4.

Spectral data for tert-butyldimethyl((3-(2-(2-methylprop-1-en-1-yl)phenyl)prop
-2-yn-1-yl)oxy)silane (4k).

A
4k

OTBS

Light yellow color liquid, *H NMR (400 MHz, CDCls): 6 7.43 (d, J = 7.6 Hz, 1H),
7.26~7.24 (m, 2H), 7.15~7.11 (m, 1H), 6.48 (s, 1H), 4.58 (s, 2H), 1.93 (d, J = 1.4 Hz,
3H), 1.81 (d, J = 1.3 Hz, 3H), 0.95 (s, 9H), 0.18 (s, 6H); *C NMR (100 MHz, CDCly):
0 140.5, 136.4, 132.3, 129.0, 127.7, 125.7, 123.9, 122.2, 91.8, 83.9, 52.3, 26.6, 25.8,



19.5, 18.3.
Spectral data for (11bR,12R)-6,6-dimethyl-11b,12-dihydro-6H-5,12-epoxybenzo
[b]indeno[1,2-e]azepine (3a).

Yellow solid, mp: 171-172 °C; *H NMR (400 MHz, CDCls): 5 7.52 (d, J = 6.0 Hz,
1H), 7.20~7.18 (m, 2H), 7.12~7.10 (m, 1H), 7.02 (t, J = 7.6 Hz, 1H), 6.97 (d, J = 7.6
Hz, 1H), 6.72 (t, J = 7.2 Hz, 1H), 6.41 (d, J = 7.2 Hz, 1H), 6.17 (s, 1H), 5.69 (d, J =
4.8 Hz, 1H), 4.11 (d, J = 4.8 Hz, 1H), 1.81 (s, 3H), 1.42 (s, 3H); **C NMR (100 MHz,
CDCl3): & 149.7, 149.1, 144.4, 1405, 135.8, 127.2, 127.1, 126.7, 124.9, 1245,
123.0, 121.0, 120.8, 116.6, 84.4, 65.5, 50.5, 27.6, 23.5; ESI-MS calcd. for C1gH1gNO
[M+H]: 276.1388, found: 276.1386.

Spectral data for *C Labelled (11bR,12R)-6,6-dimethyl-11b,12-dihydro-6H-5,12
-epoxybenzo[b]indeno[1,2-e]azepine (**C-3a).

Yellow solid, mp: 178-179 °C; *H NMR (400 MHz, CDCls): § 7.52 (d, J = 6.0 Hz,
1H), 7.20~7.18 (m, 2H), 7.12~7.10 (m, 1H), 7.02 (t, J = 7.6 Hz, 1H), 6.95 (d, J = 7.6
Hz, 1H), 6.72 (t, J = 7.2 Hz, 1H), 6.41 (d, J = 7.2 Hz, 1H), 6.17 (s, 1H), 5.69 (d, J =
4.8 Hz, 1H), 4.11 (d, J = 4.8 Hz, 1H), 1.80 (s, 3H), 1.42 (s, 3H); *C NMR (100 MHz,
CDCl3): & 149.6, 149.1, 144.3, 1405, 135.8, 127.2, 127.1, 126.7, 124.9, 1245,
123.0, 121.0, 120.8, 116.6, 84.4, 65.5, 50.5 (**C CH), 27.6, 23.5; ESI-MS calcd. for
C1oH1gNO [M+H]: 277.1388, found: 277.1381.

Spectral data for (11bR,12R)-6,6-dimethyl-11b,12-dihydro-6H-5,12-epoxybenzo
[blindeno[1,2-e]azepine (d;1-3a).

Light yellow solid, mp: 174-175 °C; *H NMR (400 MHz, CDCls): 6 7.52 (d, J = 6.4
Hz, 1H), 7.20~7.17 (m, 2H), 7.12~7.10 (m, 1H), 7.01 (t, J = 7.6 Hz, 1H), 6.94 (d, J =
7.6 Hz, 1H), 6.72 (t, J = 7.2 Hz, 1H), 6.41 (d, J = 7.2 Hz, 1H), 6.17 (s, 0.71H/0.29D),



5.70 (d, J = 5.2 Hz, 1H), 4.11 (d, J = 4.4 Hz, 1H), 1.80 (s, 3H), 1.41 (s, 3H); *C NMR
(100 MHz, CDCl3): & 149.7,149.1, 149.0, 144.4, 140.5, 135.8, 127.2, 127.1, 126.7,
125.0, 124.5, 123.0, 121.0, 120.8, 116.6, 84.4, 65.5, 50.5, 27.6, 23.5; ESI-MS calcd.
for CioHi7NO: 275.1310, found: 276.1381 [M+H] and CioH17°HiNO:277.1399
[M+H].

Spectral data for (11bR,12R)-6,6,9-trimethyl-11b,12-dihydro-6H-5,12-epoxyben
-zo[b]indeno[1,2-e]azepine (3b).

Yellow solid, mp: 168-169 °C; *H NMR (400 MHz, CDCls): § 7.38 (d, J =7.6 Hz, 1H),
7.03~6.91 (m, 4H), 6.73 (t, J = 7.2 Hz, 1H), 6.44 (d, J = 7.2 Hz, 1H), 6.11 (s, 1H),
5.66 (d, J = 5.2 Hz, 1H), 4.07 (d, J = 4.8 Hz, 1H), 2.31 (s, 3H), 1.79 (s, 3H), 1.40 (s,
3H); *C NMR (100 MHz, CDCls): & 149.7, 149.3, 144.6, 137.6, 136.9, 135.9,
127.1, 126.7, 125.3, 124.9, 122.7, 121.7, 121.0, 116.5, 84.5, 65.5, 50.1, 27.6, 23.5,
21.5; ESI-MS calcd. for CyoHzoNO [M+H]: 290.1545, found: 290.1546.

Spectral data for (11bR,12R)-9-fluoro-6,6-dimethyl-11b,12-dihydro-6H-5,12-epo
-xybenzo[b]indeno[1,2-e]azepine (3c).

Light reddish solid, mp: 163-164 °C; *H NMR (400 MHz, CDCls): 6 7.25~7.22 (m,
1H), 7.05~7.00 (m, 2H), 6.96 (s, 1H), 6.94~6.88 (m, 1H), 6.77~6.73 (m, 1H), 6.47 (d,
J=17.2 Hz, 1H), 6.11 (s, 1H) 5.65 (d, J = 5.2 Hz, 1H), 4.09 (d, J = 5.2 Hz, 1H), 1.79 (s,
3H), 1.40 (s, 3H); *C NMR (100 MHz, CDCls): § 161.1 (d, J = 242 Hz), 149.6,
149.0 (d, J = 3 Hz), 142.4 (d, J = 8 Hz), 140.3, 135.5, 126.9, 126.3, 125.0, 121.5(d, J
=8 Hz) 120.8, 116.6, 114.1 (d, J = 23 Hz), 110.7 (d, J = 23 Hz), 84.1, 65.4, 50.6, 27.5,
23.4; ESI-MS calcd. for CigH17FNO [M+H]: 294.1294, found: 294.1298.

Spectral data for (11bR,12R)-9-chloro-6,6-dimethyl-11b,12-dihydro-6H-5,12-
epoxybenzo[b]indeno[1,2-e]azepine (3d).




Yellow solid, mp: 153-154 °C; *H NMR (400 MHz, CDCls): § 7.50 (s, 1H), 7.17 (d,
J =8.0 Hz, 1H), 7.04~7.00 (m, 2H), 6.94 (d, J = 7.6 Hz, 1H), 6.75 (t, J = 7.6 Hz, 1H),
6.48 (d, J = 7.6 Hz, 1H), 6.12 (s, 1H), 5.67 (d, J = 5.2 Hz, 1H), 4.09 (d, J = 4.8 Hz,
1H), 1.79 (s, 3H), 1.40 (s, 3H); *C NMR (100 MHz, CDCls): & 149.8, 149.5, 142.8,
142.2, 135.4, 130.5, 127.5, 126.9, 126.4, 125.1, 123.4, 121.7, 120.9, 116.6, 84.1, 65.5,
50.5, 27.5, 23.4; ESI-MS calcd. for C19H317CINO [M+H].: 310.0999, found: 310.0992
Spectral data for (11bR,12R)-6,6,10-trimethyl-11b,12-dihydro-6H-5,12-epoxy
-benzo[b]indeno[1,2-e]azepine (3e).

Yellow solid, mp: 168-169 °C; *H NMR (400 MHz, CDCls): § 7.39 (d, J =7.6 Hz, 1H),
7.03~6.92 (m, 4H), 6.73 (t, J = 7.2 Hz, 1H), 6.43 (d, J = 7.2 Hz, 1H), 6.11 (s, 1H),
5.66 (d, J = 5.2 Hz, 1H), 4.07 (d, J = 5.2 Hz, 1H), 2.31 (s, 3H), 1.79 (s, 3H), 1.40 (s,
3H); *C NMR (100 MHz, CDCls): & 149.7, 149.3, 144.6, 137.6, 136.8, 135.9,
127.1, 126.7, 125.3, 124.9, 122.6, 121.7, 120.9, 116.5, 84.5, 65.5, 50.1, 27.6, 23.5,
21.5; ESI-MS calcd. for CyoHzoNO [M+H]: 290.1545, found: 290.1546.

Spectral data for (11bR,12R)-10-fluoro-6,6-dimethyl-11b,12-dihydro-6H-5,12-
epoxybenzo[b]indeno[1,2-e]azepine (3f).

Light reddish solid, mp: 163-164 °C; *H NMR (400 MHz, CDCls): § 7.44 (dd, J = 8.0,
5.2 Hz, 1H), 7.03 (t, J = 7.6 Hz, 1H), 6.95 (d, J = 7.6 Hz, 1H), 6.90~6.85 (m, 1H),
6.80~6.73 (m, 2H), 6.43 (d, J = 7.6 Hz, 1H), 6.12 (s, 1H) 5.67 (d, J = 4.8 Hz, 1H),
4.06 (d, J = 5.2 Hz, 1H), 1.79 (s, 3H), 1.40 (s, 3H); *C NMR (100 MHz, CDCl3): &
162.6 (d, J = 242 Hz), 151.7, 149.5, 146.3 (d, J = 9 Hz), 136.0, 135.5, 126.9, 126.7,
125.1, 123.7(d, J = 9 Hz) 120.9, 116.6, 111.2 (d, J = 24 Hz), 108.1 (d, J = 23 Hz),
84.4, 65.5, 49.9, 27.5, 23.4; ESI-MS calcd. for C19H17FNO [M+H]: 294.1294, found:
294.1282.

Spectral data for (11bR,12R)-10-chloro-6,6-dimethyl-11b,12-dihydro-6H-5,12-
epoxybenzo[b]indeno[1,2-e]azepine (3g).
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Yellow solid, mp: 153-154 °C; *H NMR (400 MHz, CDCl3): 5 7.50 (d, J = 1.2 Hz,
1H), 7.17 (dd, J = 8.0, 2.0 Hz, 1H), 7.05~7.00 (m, 2H), 6.94 (d, J = 7.6 Hz, 1H),
6.77~6.73 (m, 1H), 6.48 (d, J = 7.6 Hz, 1H), 6.12 (s, 1H), 5.67 (d, J = 5.2 Hz, 1H),
4.08 (d, J = 5.2 Hz, 1H), 1.79 (s, 3H), 1.40 (s, 3H); **C NMR (100 MHz, CDCl): &
149.8, 149.5, 142.8, 142.2, 135.3, 130.5, 127.4, 126.9, 126.4, 125.1, 123.4, 121.7,
120.9, 116.6, 84.1, 65.4, 50.5, 27.5, 23.4; ESI-MS calcd. for C19H;7CINO [M+H]:
310.0999, found: 310.0999.

Spectral data for (11b'R,12'R)-11b",12'-dihydrospiro[cyclopentane-1,6'-[5,12]epo
-xybenzo[b]indeno[1,2-e]azepine] (3h).

White solid, mp: 218-219 °C; *H NMR (400 MHz, CDCl5): § 7.51 (d, J = 6.0 Hz, 1H),
7.22~7.17 (m, 2H), 7.11~7.09 (m, 1H), 7.02 (t, J = 7.6 Hz, 1H), 6.94 (d, J = 7.2 Hz,
1H), 6.71 (t, J =7.6 Hz, 1H), 6.41 (d, J =7.2 Hz, 1H), 6.18 (s, 1H), 5.70 (d, J = 5.2 Hz,
1H), 4.04 (d, J = 5.2 Hz, 1H), 2.61~2.54 (m, 1H), 2.18~2.12 (m, 1H), 2.05~1.93 (m,
3H), 1.88~1.82 (m, 2H), 1.80~1.73 (m, 1H); *C NMR (100 MHz, CDCls): & 150.4,
148.1, 144.4, 140.6, 135.8, 127.2, 127.1, 127.0, 124.9, 124.5, 123.0, 120.9, 120.8,
115.6, 84.3, 51.3, 38.4, 33.7, 24.0, 23.8; ESI-MS calcd. for Cy;HNO [M+H]:
302.1545, found: 302.1543.

Spectral data for (11b'R,12'R)-11b",12'-dihydrospiro[cyclohexane-1,6'-[5,12]epo
-xybenzo[b]indeno[1,2-e]azepine] (3i).

White solid, mp: 225-226 °C; *H NMR (400 MHz, CDCls): 6 7.51 (d, J = 6.0 Hz, 1H),
7.22~7.18 (m, 2H), 7.13~7.10 (m, 1H), 7.00 (t, J = 8.0 Hz, 1H), 6.92 (d, J = 7.6 Hz,
1H), 6.69 (t, J =7.6 Hz, 1H), 6.37 (d, J =7.2 Hz, 1H), 6.22 (s, 1H), 5.69 (d, J = 5.2 Hz,
1H), 4.10 (d, J = 4.8 Hz, 1H), 2.47~2.42 (m, 1H), 2.16~2.14 (m, 1H), 2.09~1.95 (m,
2H), 1.85~1.74 (m, 2H), 1.71~1.63 (m, 2H), 1.59~1.52 (m, 1H), 1.51~1.47 (m, 1H);
3C NMR (100 MHz, CDCls): &149.5, 148.5, 144.6, 140.4, 135.9, 128.0, 127.2,
126.7, 124.6, 124.4, 122.9, 120.9, 120.8, 116.1, 84.6, 68.0, 50.3, 36.1, 32.3, 26.2, 22.1,
22.0; ESI-MS calcd. for Cp,HzNO [M+H]: 316.1701, found: 316.1714.
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Spectral data for (11bR,12R)-6,6-dipropyl-11b,12-dihydro-6H-5,12-epoxybenzo
[blindeno[1,2-e]azepine (3j).

Light brown solid, mp: 215-216 °C; *H NMR (400 MHz, CDCls): 6 7.51 (d, J = 5.6
Hz, 1H), 7.19~7.16 (m, 2H), 7.10 (d, J = 7.6 Hz, 1H), 7.01 (t, J = 7.6 Hz, 1H), 6.85 (d,
J=7.6 Hz, 1H), 6.70 (t, J = 7.2 Hz, 1H), 6.39 (d, J = 7.6 Hz, 1H), 6.16 (s, 1H), 5.67
(d, J = 5.2 Hz, 1H), 4.07 (d, J = 4.8 Hz, 1H), 2.36~2.29 (m, 1H), 2.18~2.13 (m, 1H),
1.90~1.85 (m, 1H), 1.79~1.71 (m, 1H), 1.59~1.53 (m, 1H), 1.46~1.37 (m, 2H),
1.18~1.11 (m, 1H), 1.02 (t, J = 7.2 Hz, 3H), 0.94 (t, J = 7.6 Hz, 3H); *C NMR (100
MHz, CDCl;): 6 1495, 148.7, 144.6, 140.6, 136.2, 128.3, 127.2, 126.8, 124.7,
124.4,122.9, 120.8, 116.3, 84.3, 71.3, 50.3, 37.1, 34.4, 17.7, 15.8, 14.7, 14.6; ESI-MS
calcd. for Co3H2sNO[M+H]: 332.2014, found: 332.2008.

Spectral data for (11bR,12R)-2,6,6-trimethyl-11b,12-dihydro-6H-5,12-epoxy
-benzo[b]indeno[1,2-e]azepine (3k).

Off-white solid, mp: 101-102 °C; *H NMR (400 MHz, CDCls): d 7.51~7.50 (m, 1H),
7.20~7.17 (m, 2H), 7.12~7.11 (m, 2H), 6.83~6.79 (m, 2H), 6.23 (s, 1H), 6.18 (s, 1H),
5.65 (d, J = 3.4 Hz, 1H), 4.09 (d, J = 3.4 Hz, 1H), 2.02 (s, 3H), 1.78 (s, 3H), 1.39 (s,
3H). *C NMR (100 MHz, CDCls): 6 149.3, 147.2, 144.4, 140.5, 136.0, 134.6, 127.2,
127.1, 127.1, 124.4, 122.9, 121.6, 121.0, 116.2, 84.4, 65.3, 50.5, 27.6, 23.5, 20.9;
ESI-MS calcd for C,oH2oNO [M+H] : 290.1545, found: 290.1555.

Spectral data for (11bR,12R)-2-bromo-6,6-dimethyl-11b,12-dihydro-6H-5,12-epo
-xybenzo[b]indeno[1,2-e]azepine (3I).

Light brown solid, mp: 178-179 °C; *H NMR (400 MHz, CDCls): 67.49 (d, J = 7.6
Hz, 1H), 7.25~7.21 (m, 2H), 7.20~7.13 (m, 2H), 6.81 (d, J = 8.4 Hz, 1H), 6.53 (s, 1H),
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6.21 (s, 1H), 5.66 (d, J = 5.2 Hz, 1H), 4.09 (d, J = 5.2 Hz, 1H), 1.78 (s, 3H), 1.39 (s,
3H); *C NMR (100 MHz, CDCls): § 149.1, 148.4, 144.1, 139.9, 138.3, 129.8
127.5, 124.8, 124.1, 122.9, 121.3, 118.0, 84.2, 65.6, 50.2, 27.5, 23.4; ESI-MS calcd.
for C19H17BrNO [M+H]: 354.0494, found: 354.0504.

Spectral data for (11bR,12R)-2-chloro-6,6-dimethyl-11b,12-dihydro-6H-5,12-epo
-xybenzo[b]indeno[1,2-e]azepine (3m).

Light brown solid, mp: 156-157 °C; *H NMR (400 MHz, CDCls): 6 7.50 (d, J = 6.4
Hz, 1H), 7.23~7.19 (m, 2H), 7.18~7.14 (m, 1H), 6.98 (d, J = 8.0 Hz, 1H), 6.86 (d, J =
8.4 Hz, 1H), 6.38 (s, 1H), 6.21 (s, 1H), 5.66 (d, J = 5.2 Hz, 1H), 4.09 (d, J = 5.2 Hz,
1H), 1.78 (s, 3H), 1.40 (s, 3H); *C NMR (100 MHz, CDCls): & 148.5, 148.4, 144.1,
140.0, 138.0, 130.3 127.5, 126.8, 124.8, 122.9, 121.3, 117.5, 84.3, 65.6, 50.2, 27.5,
23.4; ESI-MS calcd. for C19H17CINO [M+H]: 310.0999, found: 310.0991.

Spectral data for (11bR,12R)-2-methoxy-6,6-dimethyl-11b,12-dihydro-6H-5,12
-epoxybenzo[b]indeno[1,2-e]azepine (3n).

Semi solid, *H NMR (400 MHz, CDCls): 6 7.50 (d, J = 6.36, 1H), 7.33~7.31 (m, 1H),
7.23~7.11 (m, 3H), 6.83 (d, J = 8.4, 1H), 6.50 (dd, J13= 2.4 Hz, J,3= 8.4 Hz, 1H),
6.18 (s, 1H), 5.96 (d, J = 2.4 Hz, 1H), 5.64 (d, J = 5.1 Hz, 1H), 4.09 (d, J = 5.04 Hz,
1H), 3.48 (s, 3H), 1.77 (s, 3H), 1.38 (s, 3H); **C NMR (100 MHz, CDCls): ¢ 157.1,
149.2, 144.4, 142.6, 1405, 137.4, 127.3, 127.2, 1245, 122.9, 121.0, 116.9, 111.2,
107.6, 84.7, 65.4, 55.4, 50.4, 27.5, 23.4; ESI-MS calcd for CyHy0, [M+H]:
306.1494, found: 306.1489.

Spectral data for (11bR,12R)-6,6-dimethyl-11b,12-dihydro-6H-5,12-epoxybenzo
[b]indeno[1,2-e]azepin-2-yl ethyl carbonate (30).

White solid, mp: 124-125 °C; 'H NMR (400 MHz, CDCls): 6 7.48 (d, J = 6.9, 1H),
7.20~7.17 (m, 2H), 7.15~7.12 (m, 1H), 6.92~6.90 (m, 1H), 6.84~6.82 (m, 1H), 6.23
(d, J = 2.1, 1H), 6.20 (s, 1H), 5.68 (d, J = 5.08, 1H), 4.17 (q, J = 14.3, 7.1, 2H), 4.10
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(d, 3 =4.9, 1H), 1.78 (s, 3H), 1.40 (s, 3H), 1.27 (t, J = 7.2, 3H); 1*C NMR (100 MHz,
CDCl,): 6 153.2, 148.6, 148.1, 147.4, 144.3, 140.1, 137.5, 127.5, 127.5, 124.7, 122.9,
121.2, 119.2, 116.9, 114.4, 84.5, 65.6, 64.8, 50.3, 27.5, 23.4, 14.1; ESI-MS calcd. for
Ca2H2oNO, [M+H]: 364.1549, found: 364.1546.

Spectral data for(11bR,12R)-3-bromo-6,6-dimethyl-11b,12-dihydro-6H-5,12-
epoxybenzo[b]indeno[1,2-e]azepine (3p).

Gummy solid; *H NMR (400 MHz, CDCls):  7.49 (d, J = 4.7, 1H), 7.24~7.18 (m,
2H), 7.16~ 7.13 (m, 2H), 6.81 (d, J = 5.4, 1H), 6.52 (d, J = 1.2, 1H), 6.21 (s, 1H), 5.66
(d, J=3.4, 1H), 4.09 (d, J = 3.3, 1H), 1.78 (s, 3H), 1.39 (s, 3H); *C NMR (100 MHz,
CDCl3): ¢ 149.1, 1484, 144.1, 139.9, 138.3, 136.9, 129.8, 127.6, 124.9, 124.1,
122.9, 121.3, 118.0, 84.2, 65.6, 50.3, 27.5, 23.4, one peak merged; ESI-MS calcd for
C1oH17BrNO [M+H]: 354.0494, found: 354.0490.

Spectral data for (11bR,12R)-3,6,6-trimethyl-11b,12-dihydro-6H-5,12-epoxybe
-nzo[b]indeno[1,2-e]azepine (3q).

Off-white solid, mp: 177-178 °C; *H NMR (400 MHz, CDCls): 6 7.50 (d, J = 4.7, 1H),
7.18 (m, 2H), 7.12~7.11 (m, 1H), 6.74 (s, 1H), 6.52 (d, J = 4.9, 1H), 6.28 (d, J = 5.0,
1H), 6.17 (s, 1H), 5.65 (d, J = 3.4, 1H), 4.08 (d, J = 3.3, 1H), 2.21 (s, 3H) ,1.78 (s,
3H), 1.40 (s, 3H); *C NMR (100 MHz, CDCls): 6 149.9, 149.4, 144.4, 140.6, 136.7,
132.9, 127.2, 127.1, 125.5, 124.4, 123.0, 120.9, 120.4, 117.4, 84.4, 65.4, 50.6, 27.6,
23.5, 21.5; ESI-MS calcd. for CoH2oNO [M+H]: 290.1545, found: 290.1542.

Spectral data for (11bR,12S)-6,6-dimethyl-12-phenyl-11b,12-dihydro-6H-5,12-ep
-oxybenzo[b]indeno[1,2-e]azepine (3r).

White solid, mp: 130-132 °C; 'H NMR (400 MHz, CDCly): 6 7.85~7.82 (m, 2H),
7.51~7.50 (m, 3H), 7.16~7.12 (m, 1H), 7.09~7.06 (m, 3H), 7.02~6.95( m, 2H), 6.78 (t,
J=7.4,1H), 6.37 (d, J = 7.6, 1H), 6.21 (s, 1H), 4.60 (s, 1H), 1.85 (s, 3H), 1.47 (s, 3H);

14



3¢ NMR (100 MHz, CDCls): ¢ 151.7, 150.7, 144.4, 140.3, 136.9, 136.7, 129.5, 128.9,
128.6, 127.2, 127.2, 126.7, 124.9, 124.4, 124.3, 122.4, 120.7, 116.6, 94.6, 64.8, 51.9,
27.7, 23.6, two peaks merged; ESI-MS calcd. for C,sH2,NO [M+H: 352.1701, found:
352.1699].

Spectral data for (11bR,12R)-6,6,12-trimethyl-11b,12-dihydro-6H-5,12-epoxyben
-zo[b]indeno[1,2-e]azepine (3s).

White solid, mp: 192-193 °C; 'H NMR (400 MHz, CDCls): § 7.57~7.55 (m, 1H),
7.21~7.15 (m, 2H), 7.10~7.08 (m, 1H), 7.03~7.00 (m, 1H), 6.95~6.93 (m, 1H), 6.75 (t,
J=17.4,1H),6.33(d, J= 7.2, 1H), 6.12 (s, 1H), 3.84 (s,1 H), 2.00 (s, 3H), 1.79 (s, 3H),
1.42 (s, 3H); °C NMR (100 MHz, CDCls): 6150.3, 150.2, 144.3, 140.5, 138.4,
127.2, 126.5, 126.5, 125.0, 124.4, 123.8, 120.9, 120.0, 116.7, 90.5, 64.6, 55.9, 27.6,
23.4,20.9; ESI-MS calcd. for CyoH2oNO [M+H]: 290.1545, found: 290.1541.

Spectral data for 2-(((6aS,11aS,12S,E)-6,6,11a-trimethyl-6,6a,11a,12-tetrahydro-
11H-5,12-epoxybenzo[b]indeno[2,1-e]azepin-11-ylidene)amino)benzaldehyde(5a).

\
N

0 5a

Yellow solid, mp: 225-226 °C; *H NMR (600 MHz, CDCls): 6 10.14 (s, 1H), 7.88 (d,
J=17.8Hz, 1H), 7.53 (d, J = 7.2 Hz, 1H), 7.24~7.18 (m, 2H), 7.05~7.01 (m, 2H), 6.94
(d, J = 6.0 Hz, 1H), 6.84~6.79 (m, 2H), 6.69 (t, J = 7.2 Hz, 1H), 6.65 (t, J = 7.2 Hz,
1H), 6.43 (d, J = 7.2 Hz, 1H), 5.01 (s, 1H), 3.10 (s, 1H), 1.96 (s, 3H), 1.88 (s, 3H),
1.56 (s, 3H); *C NMR (150 MHz, CDCls): & 189.8, 175.4, 154.5, 151.3, 149.0,
138.1, 135.1, 133.9, 131.2, 129.4, 127.2, 127.1, 126.1, 125.8, 125.2, 125.0, 123.5,
122.2, 119.5, 117.6, 84.5, 59.9, 52.6, 49.8, 33.3, 26.8, 25.6; ESI-MS calcd. for
Ca7H25N20, [M+H]: 409.1916, found: 409.19009.

Spectral data for 2-(((6aS,11aS,12S,E)-6,6,8,11a-tetramethyl-6,6a,11a,12-tetrahy
-dro-11H-5,12-epoxybenzo[b]indeno[2,1-e]azepin-11-ylidene)amino)benzaldehyd
e (5b).
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Yellow solid, mp: 238-239 °C; *H NMR (600 MHz, CDCl5): § 10.13 (s, 1H), 7.87 (dd,
J=78,1.8Hz, 1H), 7.53 (t, J = 7.2 Hz, 1H), 7.18 (t, J = 7.8 Hz, 1H), 7.05 (d, J = 6.6
Hz, 1H), 7.02 (s, 1H), 6.95 (s, 1H), 6.85~6.81 (m, 2H), 6.72 (t, J = 6.0 Hz, 1H), 6.47
(d, J = 7.8 Hz, 1H), 6.27 (d, J = 7.8 Hz, 1H), 5.00 (s, 1H), 3.01 (s, 1H), 2.12 (s, 3H),
1.93 (s, 3H), 1.86 (s, 3H), 1.54 (s, 3H); *C NMR (150 MHz, CDCls): & 189.9,
1754, 154.9, 151.7, 148.9, 142.0, 138.1, 135.2, 131.3, 129.1, 127.8, 127.3, 127.0,
125.6, 125.1, 125.0, 123.3, 122.2, 119.7, 117.5, 84.4, 59.8, 52.6, 49.7, 33.4, 26.8, 25.8,
21.8; ESI-MS calcd. for CygH27N,0, [M+H]: 423.2071, found: 423.2073.

Spectral data for 2-(((6aS,11aS,12S,E)-8-fluoro-6,6,11a-trimethyl-6,6a,11a,12-
tetrahydro-11H-5,12-epoxybenzo[b]indeno[2,1-e]azepin-11-ylidene)amino)benzal
dehyde (5c).

Light brownish solid, mp: 192-193 °C; *H NMR (600 MHz, CDCls): § 10.10 (s, 1H),
7.87 (d, J = 7.8 Hz 1H), 7.55 (s, 1H), 7.23~7.19 (m, 1H), 7.01~6.85 (m, 5H), 6.72 (s,
1H), 6.35 (d, J = 6.0 Hz, 2H), 5.00 (s, 1H), 3.04 (s, 1H), 1.95 (s, 3H), 1.86 (s, 3H),
1.56 (s, 3H); *C NMR (150 MHz, CDCls): 6 189.8, 173.8, 163.9 (d, J = 253 Hz),
154.2, 148.6, 137.7, 135.3, 130.1, 129.6, 127.4 (d, J = 9.6 Hz), 127.3, 125.4, 124.7,
123.6, 122.0, 119.4, 117.6, 114.1 (d, J = 156 Hz), 114.0 (d, J = 158 Hz), 84.1, 59.8,
52.1, 50.3, 33.0, 26.6, 25.3; ESI-MS calcd. for C,7H24FN,O, [M+H]: 427.1822, found:
427.1826.

Spectral data for 2-(((6aS,11aS,12S,E)-8-chloro-6,6,11a-trimethyl-6,6a,11a,12-
tetrahydro-11H-5,12-epoxybenzo[b]indeno[2,1-e]azepin-11-ylidene)amino)benzal

dehyde (5d).
Cl
H /N
CH3 "H

\
N

-0 sd

Light yellow solid, mp: 187-188 °C; *H NMR (600 MHz, CDCls): 6 10.10 (s, 1H),
7.87 (d, J = 7.8 Hz, 1H), 7.56 (s, 1H), 7.24~7.21 (m, 2H), 7.02 (s, 1H), 6.93 (s, 1H),
6.87 (s, 2H), 6.73 (s, 1H), 6.63 (d, J = 8.4 Hz, 1H), 6.31 (d, J = 5.8 Hz, 1H), 5.00 (s,
1H), 3.05 (s, 1H), 1.95 (s, 3H), 1.87 (s, 3H), 1.57 (s, 3H); *C NMR (150 MHz,
CDCls): 6 189.7, 174.1, 154.0, 152.9, 148.8, 137.9, 137.8, 135.2, 132.4, 129.9,
127.3, 126.7, 126.5, 125.4, 124.9, 123.7, 122.1, 119.3, 117.7, 84.2, 59.9, 52.3, 50.2,
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33.1, 26.7, 25.4; ESI-MS calcd. for C;7H24N,0, [M+H]: 443.1526, found: 443.1529.

Spectral data for 2-(((6aS,11aS,12S,E)-6,6,9,11a-tetramethyl-6,6a,11a,12-tetrahy
-dro-11H-5,12-epoxybenzo[b]indeno[2,1-e]azepin-11-ylidene)amino)benzaldehyd
e (5e).

Yellow solid, mp: 203-204 °C; *H NMR (600 MHz, CDCls): § 10.13 (s, 1H), 7.88 (d,
J = 7.2 Hz, 1H), 7.54 (s, 1H), 7.24~7.19 (m, 1H), 7.08 (d, J = 7.8 Hz, 1H), 7.03 (s,
1H), 6.95 (s, 1H), 6.83 (d, J = 10.8 Hz, 3H), 6.72 (s, 1H), 6.15 (s, 1H), 5.00 (s, 1H),
3.02 (s, 1H), 1.92 (s, 3H), 1.86 (s, 6H), 1.53 (s, 3H); **C NMR (150 MHz, CDCl5):
0 190.0 175.7, 154.8, 148.8, 148.5, 138.0, 135.7, 135.2, 133.8, 132.5, 129.0, 127.0,
126.9, 126.0, 125.1, 124.8, 123.4, 122.0, 119.5, 117.5, 84.4, 59.7, 52.1, 49.9, 33.3,
26.7, 25.7, 20.8; ESI-MS calcd. for CpgH,7N,0, [M+H]: 423.2073, found: 423.2080.
Spectral data for 2-(((6aS,11aS,12S,E)-9-fluoro-6,6,11a-trimethyl-6,6a,11a,12-
tetrahydro-11H-5,12-epoxybenzo[b]indeno[2,1-e]azepin-11-ylidene)amino)benzal
dehyde (5f).

Light brownish solid, mp: 191-192 °C; *H NMR (600 MHz, CDCls): 6 10.11 (s, 1H),
7.88 (d, J = 7.8 Hz, 1H), 7.57 (t, = 7.2 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 7.19 (dd, J
=7.8,4.8, Hz, 1H), 7.04 (d, J = 6.6 Hz, 1H), 6.94 (s, 1H), 6.84 (s, 2H), 6.76~6.73 (m,
2H), 6.06 (s, 1H), 5.01 (s, 1H), 3.04 (s, 1H), 1.95 (s, 3H), 1.86 (s, 3H), 1.56 (s, 3H);
3C NMR (150 MHz, CDCls): & 189.8, 174.4, 160.2 (d, J = 246 Hz), 153.6, 148.8,
146.7, 137.9, 135.3, 130.0, 128.4 (d, J = 7.0 Hz), 127.3, 125.4, 124.7, 123.6, 122.0,
119.1, 118.7 (d, J = 22.8 Hz), 117.6, 111.7 (d, J = 23 Hz), 84.3, 59.7, 51.9, 50.5, 33.1,
26.8, 25.4; ESI-MS calcd. for C,7H24FN,O,[M+H]: 427.1822, found: 427.1826.
Spectral data for 2-(((6aS,11aS,12S,E)-9-chloro-6,6,11a-trimethyl-6,6a,11a,12-
tetrahydro-11H-5,12-epoxybenzo[b]indeno[2,1-e]azepin-11-ylidene)amino)benzal
dehyde (50).
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Light yellow solid, mp: 187-188 °C; *H NMR (600 MHz, CDCls): 6 10.10 (s, 1H),
7.87 (d, J=7.8, Hz, 1H), 7.55 (t, J = 7.8 Hz, 1H), 7.24~7.21 (m, 2H), 7.03 (d, J = 6.6,
Hz, 1H), 6.93 (s, 1H), 6.89~6.87 (m, 3H), 6.74~6.72 (m, 1H), 6.64 (d, J = 7.2 Hz, 1H),
6.33 (d, J = 8.4 Hz, 1H), 5.00 (s, 1H), 3.06 (s, 1H), 1.95 (s, 3H), 1.87 (s, 3H), 1.56 (s,
3H); *C NMR (150 MHz, CDCls): & 189.8, 174.1, 154.0, 152.8, 148.7, 137.8,
137.7, 135.3, 132.3, 129.8, 127.3, 126.7, 126.5, 125.4, 124.7, 123.7, 122.0, 119.2,
117.7,84.1, 59.8, 52.2, 50.1 33.1, 26.7, 25.4; ESI-MS calcd. for C,7H24CIN,O, [M+H]:
443.1526, found: 443.1529.

Spectral data for 2-(((6a'S,11a'S,12'S,E)-11a'-methyl-11a',12'-dihydrospiro-
[cyclopentane-1,6'-[5,12]epoxybenzo[b]indeno[2,1-e]azepin]-11'(6a'H)-ylidene)a
mino)benzaldehyde (5h).

White solid, mp: 204-205 °C; *H NMR (600 MHz, CDCls): 6 10.19 (s, 1H), 7.88 (d, J
=7.8, Hz, 1H), 7.57 (t, J = 7.2 Hz, 1H), 7.20 (t, J = 8.4 Hz, 2H), 6.93 (t, J = 7.8 Hz,
2H), 6.80 (d, J = 7.8 Hz, 2H), 6.77 (t, J = 7.2 Hz, 1H), 6.60 (t, J = 7.8 Hz, 1H), 6.55 (t,
J=7.2Hz, 1H), 6.37 (d, J = 7.2 Hz, 1H), 4.96 (s, 1H), 3.11 (t, J = 9.6 Hz, 1H), 3.07 (s,
1H), 2.36~2.33 (m, 1H), 2.15~2.04 (m, 3H), 1.94~1.91 (m, 4H), 1.86~1.82 (m, 2H);
3C NMR (150 MHz, CDCls): 6189.9, 174.7, 154.7, 152.1, 149.0, 138.2, 135.2,
133.9, 131.4, 129.5, 127.3, 125.9, 125.6, 125.5, 125.3, 124.9, 123.4, 122.0, 119.5,
116.8, 84.6, 71.9, 51.7, 51.6, 41.9, 36.5, 23.1, 22.7, 22.6; ESI-MS calcd. for
Ca9H27N20, [M+H]: 435.2073, found: 435.2078.

Spectral data for 2-(((6a'S,11a'S,12'S,E)-11a’-methyl-11a’,12'-dihydrospiro[cyclo
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-hexane-1,6'-[5,12]epoxybenzo[b]indeno[2,1-e]azepin]-11'(6a'H)-ylidene)amino)b
enzaldehyde (5i).

White solid, mp: 228-229 °C; *H NMR (600 MHz, CDCls): 6 10.15 (s, 1H), 7.87 (d, J
= 7.8, Hz, 1H), 7.54 (t, J = 9.0 Hz, 1H), 7.25 (d, J = 7.8 Hz, 1H), 7.19 (t, J = 7.8 Hz,
1H), 6.97 (t, J = 7.2 Hz, 3H), 6.81 (d, J = 7.8 Hz, 1H), 6.77 (t, J = 7.8 Hz, 1H), 6.62 ({,
J = 7.8 Hz, 2H), 6.42 (d, J = 7.8 Hz, 1H), 4.98 (s, 1H), 3.04 (s, 1H), 2.87~2.84 (m,
1H), 2.17~2.02 (m, 4H), 1.97 (s, 3H), 1.93~1.89 (m, 1H), 1.83~1.80 (m, 1H),
1.72~1.70 (m, 1H), 1.63~1.52 (m, 2H); *C NMR (150 MHz, CDCls): & 189.8, 174.4,
154.7, 151.0, 148.9, 138.2, 135.2, 134.1, 131.2, 1295, 127.1, 126.9, 125.9, 125.8,
125.1, 124.9, 123.4, 122.0, 119.5, 116.9, 84.6, 62.1, 52.1, 50.6, 40.3, 34.8, 26.4, 25.3,
22.4,22.2; ESI-MS calcd. for CsgHasN,0, [M+H]: 449.2229, found: 449.2224.

Spectral data for 2-(((6aS,11aS,12S,E)-11a-cyclopropyl-6,6-dimethyl-6,6a,11a,12
-tetrahydro-11H-5,12-epoxybenzo[b]indeno[2,1-e]azepin-11-ylidene)amino)benza
Idehyde (5j).

Yellow solid, mp: 212-213 °C; *H NMR (400 MHz, CDCls): § 10.26 (s, 1H), 7.94 (d,
J=7.6 Hz, 1H), 7.53 (t, J = 7.2 Hz, 1H), 7.43 (d, J = 6.8 Hz, 1H), 7.31~7.22 (m, 4H),
7.19~7.15 (m, 2H), 6.98~6.94 (m, 1H), 6.85 (d, J = 8.0 Hz, 1H), 6.46 (d, J = 8.0 Hz,
1H), 5.52 (s, 1H), 2.76 (s, 1H), 1.34 (s, 3H), 0.84 (s, 3H), 0.66~0.59 (m, 1H),
0.55~0.39 (m, 2H), 0.22~0.05 (m, 1H), -0.30~-0.34 (m, 1H),; **C NMR (150 MHz,
CDCl3): & 190.6, 175.5, 154.9, 151.6, 148.4, 138.4, 1355, 135.4, 131.8, 128.0,
127.3, 127.2, 126.3, 126.2, 125.4, 125.2, 124.0, 122.8, 119.8, 117.8, 80.3, 61.8, 52.8,
50.7, 27.2, 27.1, 18.0, 3.1, -0.7; ESI-MS calcd. for CagH27N,0, [M+H]: 435.2073,
found: 435.2068.
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Spectral data for 2-(((6aS,11aS,12S,E)-11a-(((tert-butyldimethylsilyl)oxy)methyl)
-6,6-dimethyl-6,6a,11a,12-tetrahydro-11H-5,12-epoxybenzo[b]indeno[2,1-e]azepi
n-11-ylidene)amino)benzaldehyde (5k).

Light yellow Liquid; *H NMR (400 MHz, CDCly): 6 10.18 (s, 1H), 7.92 (d, J = 7.9
Hz, 1H), 7.54 (s, 1H), 7.26 (d, J = 8.0 Hz, 1H), 7.20 (t, J = 7.2, 1H), 7.06 (s, 1H), 7.02
(t, J=7.2, 1H), 6.93 (s, 1H), 6.87~6.83 (M, 2H), 6.73 (s, 1H), 6.63 (t, J = 8.0 Hz, 1H),
6.35 (d, J = 8.0 Hz, 1H), 4.93 (s, 1H), 4.65 (d, J = 9.5 Hz, 1H), 4.46 (d, J = 9.5 Hz,
1H), 3.75 (s, 1H), 1.85 (s, 3H), 1.57 (s, 3H), 0.81 (s, 9H), 0.09 (d, J = 15.5 Hz, 6H);
3C NMR (150 MHz, CDCls): & 190.5, 174.0, 155.1, 152.4, 149.1, 137.6, 135.2,
133.9, 131.2, 128.4, 127.4, 127.1, 125.9, 125.7, 125.3, 123.6, 122.2, 119.5, 117.7,
81.0, 67.8, 60.0, 55.2, 45.0, 33.5, 26.8, 25.9, 18.2, -5.3, -5.5; ESI-MS calcd. for
Ca3HasN203Si [M+H]: 539.2730, found: 539.2718.

Spectral data for 5-methyl-2-(((6aS,11aS,12S,E)-2,6,6,11a-tetramethyl-6,6a,11a,
12-tetrahydro-11H-5,12-epoxybenzo[b]indeno[2,1-e]azepin-11-ylidene)amino)ben
zaldehyde (5I).

Light yellow solid, mp: 202-203 °C; *H NMR (600 MHz, CDCls): 6§ 10.13 (s, 1H),
7.70 (s, 1H), 7.36 (d, J = 8.4 Hz, 1H), 7.23 (t, J = 5.8 Hz, 1H), 7.02 (t, J = 8.4 Hz, 1H),
6.83 (d, J = 11.4 Hz, 2H), 6.70~6.59 (m, 3H), 6.46 (d, J = 7.2 Hz, 1H), 4.95 (s, 1H),
3.07 (s, 1H), 2.41 (s, 3H), 2.02 (s, 3H), 1.93 (s, 3H), 1.86 (s, 3H), 1.52 (s, 3H); **C
NMR (150 MHz, CDCls): 6 190.1 175.8, 152.4, 151.2, 146.5, 138.2, 136.1, 134.9,
134.0, 133.2, 131.1, 129.1, 127.4, 127.3, 125.9, 125.6, 124.8, 123.1, 119.4, 117.2,
84.6, 84.4, 60.1, 52.6, 49.7, 33.3, 26.8, 25.7, 20.7, 20.6; ESI-MS calcd. for
CagH2oN,0, [M+H]: 437.2229, found: 437.2237.
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Spectral data for 5-bromo-2-(((6aS,11aS,12S,E)-2-bromo-6,6,11a-trimethyl-6,6a,
11a,12-tetrahydro-11H-5,12-epoxybenzo[b]indeno[2,1-e]azepin-11-ylidene)amino
)benzaldehyde (5m).

Light brown solid, mp: 189-190 °C; *H NMR (600 MHz, CDCls): § 10.02 (s, 1H),
7.99 (d, J = 1.8 Hz, 1H), 7.66 (d, J = 8.4 Hz, 1H), 7.25 (d, J = 7.8 Hz, 1H), 7.15 (s,
1H), 7.10 (d, J = 7.8 Hz, 1H), 6.94 (d, J = 8.4 Hz, 1H), 6.83~6.79 (m, 2H), 6.68 (d, J
= 7.8 Hz, 1H), 6.54 (d, J = 7.8 Hz, 1H), 4.97 (s, 1H), 3.11 (s, 1H), 1.91 (s, 3H), 1.85
(s, 3H), 1.50 (s, 3H); *C NMR (150 MHz, CDCls): &188.3, 175.9, 152.8, 151.1,
148.2, 140.6, 138.0, 133.4, 132.5, 131.8, 130.0, 127.6, 126.6, 126.3, 125.8, 125.7,
121.3, 118.9, 118.4, 116.7, 84.2, 60.1, 52.9, 49.7, 33.4, 26.6, 25.9; ESI-MS calcd. for
C27H23Br2N,O, [M+H]: 565.0126, found: 565.0067.

Spectral data for 5-chloro-2-(((6aS,11aS,12S,E)-2-chloro-6,6,11a-trimethyl-6,6a,
11a,12-tetrahydro-11H-5,12-epoxybenzo[b]indeno[2,1-e]azepin-11-ylidene)amino
)benzaldehyde (5n).

Light yellow solid, mp: 184-185 °C; *H NMR (600 MHz, CDCls): 6 10.04 (s, 1H),
7.85 (d, J = 2.4 Hz, 1H), 7.53 (d, J = 8.4 Hz, 1H), 7.26 (d, J = 7.8 Hz, 1H), 7.11 (d, J
=7.2 Hz, 1H), 7.00 (s, 1H), 6.88 (d, J = 8.4 Hz, 1H), 6.81~6.79 (m, 2H), 6.74 (d, J =
8.4 Hz, 1H), 6.53 (d, J = 8.4 Hz, 1H), 4.99 (s, 1H), 3.12 (s, 1H), 1.93 (s, 3H), 1.86 (s,
3H), 1.51 (s, 3H); *C NMR (150 MHz, CDCls): & 1885, 176.1, 152.4, 151.2,
147.7, 140.2, 135.2, 133.5, 131.9, 130.8, 129.6, 129.4, 127.6, 127.1, 126.6, 125.8,
122.8, 121.0, 118.5, 84.3, 60.2, 52.8, 49.7, 33.4, 26.7, 25.9; ESI-MS calcd. for
C27H23CI2N20, [M+H]: 477.1137, found: 477.1140.
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Spectral data for 5-methoxy-2-((E)-((6aS,11aS,12S)-2-methoxy-6,6,11a-trimethyl-
11a,12-dihydro-6H-5,12-epoxybenzo[b]indeno[2,1-e]azepin-11(6aH)-ylidene)amin
0)benzaldehyde (50).

Yellow solid, mp: 160-161 °C; *H NMR (400 MHz, CDCls): 6 10.14 (s, 1H), 7.38 (d,
J=5.0, 1H), 7.25~7.22 (m, 2H), 7.16 (dd, J;3=5.8 Hz, J,53=3.9 Hz, 1H), 7.05 (t, J
=5.2 Hz, 1H), 6.89~6.85 (m, 1H) 6.72~6.68 (m, 2H), 6.55 (s, 1H), 6.31 (dd, J;3=5.6
Hz, J,3= 3.9 Hz, 1H), 4.94 (s, 1H), 3.89 (s, 3H), 3.86 (s, 3H), 3.07 (s, 1 H), 1.93 (s,
3H), 1.85 (s, 3H), 1.53 (s, 3H); **C NMR (100 MHz, CDCI3): ¢ 189.7, 176.5, 164.2,
157.7, 156.4, 151.3, 148.7, 139.4, 131.2, 127.2, 126.1, 125.7, 123.7, 123.7, 121.0,
118.1, 113.2, 112.6, 110.8, 108.5, 84.7, 60.2, 55.7, 55.7, 52.2, 33.1, 26.8; ESI-MS
calcd. for Co9H29N2O4 [M+H]: 469.2124, found: 469.2127.

Spectral data for (6aS,11aS,12S,E)-11-((5-((ethoxycarbonyl)oxy)-2-formylphenyl)
imino)-6,6,11a-trimethyl-6a,11,11a,12-tetrahydro-6H-5,12-epoxybenzo[b]indeno[
2,1-e]Jazepin-3-yl ethyl carbonate (5p).

QXL

Il CHs “H

EtOYO N
O \CQO 5p

Gummy solid; *H NMR (400 MHz, CDCl3): 6 10.07 (s, 1H), 7.70~7.69 (m, 1H), 7.38
(d, J = 5.6 Hz, 1H), 7.25 (d, J = 5.4 Hz, 1H), 7.09 (t, J = 5.0, 1H), 6.98 (s, 1H), 6.92 (s,
1H), 6.81 (d, J = 5.5 Hz, 1H), 6.75 (t, J = 5.0 Hz, 1H), 6.63 (d, J = 5.5 Hz, 1H), 6.55
(d, J =5.2 Hz, 1H), 4.99 (s, 1H), 4.33 (q, J =9.5, 4.8 Hz, 2H), 4.24~4.20 (m, 2H), 3.11
(s, 1H), 1.93 (s, 3H), 1.86 (s, 3H), 1.54 (s, 3H), 1.39 (t, J = 6.4 Hz, 3H), 1.33 (t, J =
4.8 Hz, 3H); *C NMR (100 MHz, CDCls): 6 188.9, 176.1, 153.5, 153.1, 151.9, 151.0,
148.7, 147.5, 146.3, 139.5, 133.3, 131.7, 128.1, 127.3, 126.6, 126.3, 125.2, 121.2,
120.9, 119.5, 118.1, 115.3, 84.4, 65.0, 64.8, 60.0, 52.5, 49.5, 33.3, 26.7, 25.8, 14.2,
14.13; ESI-MS calcd. for C33H33N20g [M+H]: 585.2237, found: 585.2239.

Spectral data for 4-bromo-2-((E)-((6aS,11aS,12S)-3-bromo-6,6,11a-trimethyl-11a,
12-dihydro-6H-5,12-epoxybenzo[b]indeno[2,1-e]azepin-11(6aH)-ylidene)amino)b

enzaldehyde (5Q).
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Light brown solid, mp: 211-212 °C; 'H NMR (400 MHz, CDCl3): ¢ 10.03 (s, 1H),
7.75 (d, J = 5.6, 1H), 7.38~7.36 (m, 1H), 7.27~7.24 (m, 1H), 7.20 (s, 1H), 7.14~7.12
(m, 2H), 6.96 (t, J = 5.2, 1H), 6.84~6.81 (m, 1H), 6.70 (d, J = 5.4, 1H), 6.53 (d, J =
5.3, 1H), 4.99 (s, 1H), 3.11 (s, 1H), 1.91 (s, 3H), 1.86 (s, 3H), 1.51 (s, 3H); **C NMR
(100 MHz, CDClg): ¢ 188.9, 154.8, 151.2, 148.0, 140.4, 138.1, 133.3, 132.4, 132.0,
131.2, 130.2, 130.0, 127.6, 126.9, 126.8, 125.8, 125.7, 125.6, 122.3, 121.3, 118.9,
84.1, 60.1, 52.8, 33.4, 26.6, one carbon merged; ESI-MS calcd. for C,7H,3Br,N,0;
[M+H]: 565.0126, found: 565.0121.

Spectral data for 4-methyl-2-((E)-((6aS,11aS,12S)-3,6,6,11a-tetramethyl-11a,12-di
-hydro-6H-5,12-epoxybenzo[b]indeno[2,1-e]azepin-11(6aH)-ylidene)amino)benza

Idehyde (5r).
I CHa "

Pale yellow solid, mp: 220-221 °C; *H NMR (400 MHz, CDCls): ¢ 10.05 (s, 1H),
7.78 (d, J = 5.3, 1H),7.23~7.22 (m, 1H), 7.04~ 6.99 (m, 2H), 6.90 (bs, 1H), 6.73 (s,
1H), 6.73~6.65 (m, 2H), 6.51 (d, J = 4.6, 1H), 6.46 (d, J = 5.1, 1H), 4.97 (s, 1H), 3.07
(s, 1H), 2.39 (s, 3H), 2.08 (s, 3H), 1.93 (s, 3H), 1.86 (s, 3H), 1.55 (s, 3H); **C NMR
(100 MHz, CDCl3): ¢ 189.5, 175.4, 154.8, 151.4, 149.1, 146.5, 137.0, 135.2, 133.9,
131.1, 129.4, 127.2, 126.1, 125.8, 125.7, 124.6, 121.8, 119.6, 118.3, 84.3, 56.8, 52.6,
49.7, 33.3, 26.8, 25.6, 21.9, 21.2, one carbon merged; ESI-MS calcd. for Cy9H29N20;
[M+H]: 437.2229, found: 437.2236.

Spectral data for (11bR,12S)-6,6-dimethyl-5,6,11b,12-tetrahydrobenzo[b]indeno
[1,2-e]lazepin-12-ol (6a).

Light yellow solid, mp: 170-171 °C; *H NMR (400 MHz, d-Acetone): § 7.24 (d, J =
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6.0 Hz, 1H), 7.19~7.13 (m, 3H), 7.10~7.03 (M, 2H), 6.94 (d, J = 6.8 Hz, 1H), 6.83 (t,
J=7.6Hz, 1H), 6.48 (s, 1H), 6.10 (s, LH), 4.68 (d, J = 4.4 Hz, 1H), 4.38 (s, 1H), 3.84
(d, J = 7.6 Hz, 1H), 1.61 (s, 3H), 1.45 (s, 3H); *C NMR (100 MHz, CDCls): 6 153.7,
144.3, 143.0, 142.9, 135.2, 128.3, 127.7, 127.1, 126.9, 125.0, 123.5, 123.2, 120.6,
76.2, 58.0, 57.2, 31.7, 28.0; ESI-MS calcd. for C1gH,oNO [M+H]: 278.1545, found:
278.1549.

'H NOE Data of Compound (6a).

Irradiation Intensity increase (%)

Hb (53.84) | Ha (6 4.68, 2.84), 2CH; (6 1.45, 4.48)

Ha (64.68) | Hb (0 3.84, 4.36),

OH (64.38) | Hb (63.09, 3.18), 1CH3 (6 1.61, 4.32), 2CH3 (6 1.45, 4.73)

Spectral data for (6aS,11bS,12S)-6,6-dimethyl-5,6,6a,7,11b,12-hexahydrobenzo
[blindeno[1,2-e]azepin-12-ol (6b).

Light yellow solid, mp: 137-138 °C; *H NMR (600 MHz, CDCls): 5 7.53 (d, J = 7.2
Hz, 1H), 7.44 (d, J = 6.0 Hz, 1H), 7.19 (d, J = 6.6 Hz, 1H), 7.13~7.09 (m, 2H), 7.03 (t,
J=7.8Hz, 1H), 6.93 (t, J = 7.2 Hz, 1H), 6.87 (d, J = 7.8 Hz, 1H), 4.72 (d, J = 9.6 Hz,
1H), 4.04 (s, 1H), 3.79 (s, 1H), 3.24~3.20 (m, 1H), 3.10~3.08 (m, 1H), 2.83~2.77 (m,
1H), 2.42~2.38 1H), 2.05~2.03(m, 1H), 1.28 (s, 3H), 1.04 (s, 3H); **C NMR (100
MHz, CDCls): § 145.0, 144.0, 143.0, 134.7, 127.2, 127.1, 126.1, 125.9, 125.5,
124.9, 122.4, 121.8, 70.9, 53.8, 50.7, 33.0, 30.4, 29.9; ESI-MS calcd. for C1gH22NO
[M+H]: 280.1701, found: 280.1695.
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'H NOE Data of Compound (6b).

Irradiation Intensity increase (%)

Hc (62.40) | Hb (6 3.09, 8.35), Hd (6 2.78, 3.48), 1CH3 (6 1.28, 1.37), 2CHs
(6 1.04, 3.45).

Hb (63.09) | Hc (6 2.40, 7.36), Ha (6 4.72, 3.55), Hd (6 2.78, 1.56), 2CH3 (6
1.04, 2.32).

Ha (54.72) | Hb (53.09, 3.07), Hc (& 2.40, 0.84), He (5 3.22, 4.64), 1CH3 (&
1.28, 1.37), 2CHs ( 5 1.04, 3.45).

Hd (52.80) | He (6 3.22, 16.4), Hc ( & 2.40, 4.87), Ha (& 4.72, 2.85), 1CHs (&
1.28, 4.47).

He (53.22) | Hd (5 2.80, 23.87), Hc (6 2.40, 1.23), Ha (6 4.72, 8.16), 1CH3
(51.28, 2.37), 2CHs ( 5 1.04, 1.46).

Spectral data for (2-(((6aS,11R,11aS,12R)-6,6,11a-trimethyl-6a,11,11a,12-tetrah
-ydro-6H-5,12-epoxybenzo[b]indeno[2,1-e]azepin-11-yl)amino)phenyl)methanol
(7a).

s N

NH
©/\/OH 7a

. J

White solid, mp: 210-211 °C; 'H NMR (400 MHz, CDCls): § 7.26~7.21 (m, 1H),
7.17~7.14 (m, 2H), 7.01 (d, J = 7.6, Hz, 1H), 6.93 (t, J = 8.8 Hz, 2H), 6.82 (t, J = 7.6
Hz, 2H), 6.76 (t, J = 7.6, Hz, 2H), 6.72 (t, J = 7.6 Hz, 1H), 6.63 (t, J = 7.6 Hz, 1H),
5.58 (d, J = 9.2 Hz, 1H), 4.95 (s, 1H), 4.93~4.82 (m, 3H), 2.98 (s, 1H), 1.90 (s, 3H),
1.86~1.82 (m, 1H), 1.81 (s, 3H), 1.66 (s, 3H); *C NMR (100 MHz, CDCl3): &
149.1, 148.6, 143.2, 142.2, 138.5, 130.0, 129.5, 126.5, 126.2, 125.6, 124.9, 124.3,
122.6, 122.3, 117.3, 116.9, 110.5, 82.0, 65.5, 65.2, 59.2, 52.8, 50.6, 32.1, 27.2, 27.0;
ESI-MS calcd. for C,7H29N20, [M+H]: 413.2229, found: 413.2253.
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Spectral data for (6aS,11aR,12S)-6,6,11a-trimethyl-6,6a,11a,12-tetrahydro-11H-
5,12-epoxybenzo[b]indeno[2,1-e]azepin-11-one (7b).

White solid, mp: 195-196 °C; *H NMR (400 MHz, CDCly): 6 7.47 (d, J = 7.6 Hz,
1H), 7.29~7.23 (m, 2H), 7.07 (t, J = 7.2, Hz, 1H), 6.80~6.74 (m, 3H), 6.63 (t, J = 7.6
Hz, 1H), 4.88 (s, 1H), 2.96 (s, 1H), 1.80 (s, 3H), 1.73 (s, 3H), 1.59 (s, 3H); *C NMR
(100 MHz, CDCl3): 6 207.1, 153.5, 147.7, 137.0, 136.3, 133.8, 127.1, 127.0, 126.9,
125.4, 1235, 121.8, 117.2, 82.8, 59.7, 50.5, 32.9, 26.4, 22.4; ESI-MS calcd. for
CooH20NO, [M+H]: 306.1494, found: 306.1489.

Spectral data for (6aS,11aR,12R)-12-hydroxy-6,6,11a-trimethyl-6,6a,11a,12-tetra
-hydrobenzo[b]indeno[2,1-e]azepin-11(5H)-one (7c).

White solid, mp: 182-183 °C; *H NMR (400 MHz, CDCl3): § 7.77 (d, J = 8.0 Hz,
1H), 7.57~7.49 (m, 2H), 7.45~7.42 (m, 2H), 7.10 (t, J = 7.6, Hz, 1H), 6.97 (t, J = 7.2
Hz, 1H), 6.67 (d, J = 7.6 Hz, 1H), 5.57 (s, 1H), 4.29 (s, 1H), 3.39 (s, 1H), 2.84 (s, 1H),
1.48 (s, 3H), 1.04 (s, 3H), 0.73 (s, 3H); *C NMR (100 MHz, CDCl3): § 211.9,
153.7, 142.0, 136.5, 133.8, 129.9, 128.3, 127.9, 127.3, 125.9, 124.1, 120.6, 119.1,
69.6, 58.5, 57.8, 55.6, 33.6, 28.4, 21.6; ESI-MS calcd. for CyH2NO, [M+H]:
308.1651, found: 308.1663.

Spectral data for (6aS,11R,11aS,12R)-6,6,11a-trimethyl-5,6,6a,11,11a,12-hexahy
-drobenzo[b]indeno[2,1-e]azepine-11,12-diol (7d).

White solid, mp: 178-179 °C; *H NMR (400 MHz, d-Acetone): 6 7.45 (d, J = 4.8 Hz,
2H), 7.29~7.19 (m, 3H), 7.02 (t, J = 7.6, Hz, 1H), 6.87 (t, J = 7.6 Hz, 1H), 6.79 (d, J =
7.6 Hz, 1H), 5.73 (d, J = 3.6 Hz, 1H), 4.78 (d, J = 4.0 Hz, 1H), 4.36 (d, J = 4.0 Hz,
1H), 4.05 (s, 1H), 3.95 (d, J = 4.0 Hz, 1H), 2.35 (s, 1H), 1.50 (s, 3H), 1.05 (s, 3H),

26



0.71 (s, 3H); °C NMR (100 MHz, CDCly): & 146.1, 146.0, 143.7, 134.8, 128.2,
127.8,127.5, 127.4, 127.1, 126.3, 120.4, 120.1, 81.0, 68.3, 62.5, 58.0, 51.3, 34.2, 29.2,
22.1; ESI-MS calcd. for CyoH24NO, [M+H]: 310.1807, found: 310.1827.

'H NOE Data of Compound (7d).

Irradiation Intensity increase (%)
1CH;3 (61.50) | Ha (6 2.35,3.51), Hb (6 4.78, 3.29)
Hb (6 4.78) Hc (6 5.74,0.71), 1CH3 (6 0.71, 4.06),

Hc (6 5.74) Ha (6 2.35, 0.60), “OH (& 3.94, 1.32), "OH (5 4.36, 1.02),
2CH3 (6 1.05, 3.91)

*0OH (6 3.94) Hb (6 4.78, 4.32), Hc (6 5.74, 9.70), 1CH3 (5 0.71, 2.17),
2CH3 (6 1.05, 2.62), 3CH3 (6 1.50, 3.81)

YOH (54.36) | Hb (54.78,7.76), He (5 5.74, 4.89),

Spectral data for (6aS,15bS,16R)-6,6,15b-trimethyl-5,6,6a,15,15b,16-hexahy
-drobenzo[c]benzo[6,7]azepino[4,3-a]carbazol-16-ol (7¢).

White solid, mp: 284-285 °C; *H NMR (400 MHz, d-Acetone): § 10.45 (s, 1H), 7.97
(d, J = 8.4 Hz, 1H), 7.81 (t, J = 7.6 Hz, 1H), 7.58~7.56 (m, 1H), 7.47 (d, J = 7.6 Hz,
1H), 7.28 (t, J = 7.2 Hz, 1H), 7.16~7.08 (m, 4H), 6.99~6.95 (m, 2H), 6.85 (d, J = 7.6
Hz, 1H), 5.83 (d, J = 4.4 Hz, 1H), 4.84 (d, J = 4.0 Hz, 1H), 4.07 (s, 1H), 2.26 (s, 1H),
1.13 (s, 3H), 1.07 (s, 3H), 0.76 (s, 3H); *C NMR (150 MHz, CDCls): & 144.9, 144.5,
137.8, 135.7, 134.0, 133.5, 133.3, 128.2, 128.1, 125.9, 125.1, 123.8, 122.7, 121.5,
121.1, 120.8, 120.3, 119.7, 112.9, 110.2, 72.3, 57.7, 56.1, 40.4, 33.7, 27.5, 18.8;
ESI-MS calcd. for Co;H27N20 [M+H]: 395.2123, found: 395.2092.
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V) X-ray crystallographic structure and data
(a) X-ray data for compound 3a :

Table 1. Crystal data and structure refinement for d19458.
Identification code d19458
Empirical formula Ci9 Hi7 N O
Formula weight ~ 275.34
Temperature 200(2) K
Wavelength  0.71073 A
Crystal system Orthorhombic
Space group P212121
Unit cell dimensions  a=6.2744(3) A a=90°.
b=145625(9)A b=90°.
c=15.6489(7) A g=90°.
Volume 1429.85(13) A3
Z 4
Density (calculated) 1.279 Mg/m3
Absorption coefficient 0.079 mm-1
F(000) 584
Crystal size  0.49 x 0.08 x 0.03 mm3
Theta range for data collection ~ 3.09 to 25.04°.
Index ranges -7<=h<=7, -17<=k<=17, -18<=I<=18
Reflections collected 8485
Independent reflections 2509 [R(int) = 0.0575]
Completeness to theta = 25.04°  98.7 %
Absorption correction  multi-scan



Max. and min. transmission 0.9976 and 0.9625

Refinement method Full-matrix least-squares on F2

Data / restraints / parameters 2509 /0 /192

Goodness-of-fiton F2  1.111

Final R indices [I>2sigma(l)] R1 = 0.0421, wR2 = 0.0838

R indices (all data) R1 =0.0725, wR2 = 0.0994

Absolute structure parameter 0(2)

Largest diff. peak and hole  0.179 and -0.176 e.A -3

Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement
parameters (A 2x 103)

for d19458. U(eq) is defined as one third of the trace of the orthogonalized Uij
tensor.

x 'y z Uag)

C(1)5852(3) 4035(2) 5671(1) 27(1)
C(2)7742(3) 3553(2) 5640(2) 32(1)
C(3)8398(4) 3227(2) 4844(2) 35(1)
C(4)7199(4) 3398(2) 4117(2) 37(1)
C(5)5302(4) 3891(2) 4162(2) 35(1)
C(6)4639(3) 4201(2) 4952(1) 27(1)
C(7)2753(4) 4751(2) 5246(2) 32(1)
C(8)3234(3) 5788(2) 5254(2) 30(1)
C(9)3755(4) 6231(2) 4414(2) 31(1)
C(10)  2554(4) 6302(2) 3671(2) 40(1)
C(11) 3429(5) 6740(2) 2968(2) 47(1)
C(12) 5442(5) 7121(2) 3012(2) 45(1)
C(13) 6657(4) 7066(2) 3758(2) 38(1)
C(14) 5800(4) 6609(2) 4455(2) 30(1)
C(15) 6689(4) 6400(2) 5298(2) 30(1)
C(16) 5278(3) 5925(2) 5760(1) 27(1)
C(17) 5541(4) 5407(2) 6588(1) 31(1)
C(18) 7849(3) 5378(2) 6897(2) 36(1)
C(19) 4112(4) 5788(2) 7297(2) 41(1)
N(1)4842(3) 4418(1) 6429(1) 31(1)
0(1)2612(2) 4473(1) 6132(1) 35(1)

Table 3. Bond lengths [A] and angles [°] for d19458.



C(1)-C(2)  1.378(3)
C(1)-C(6)  1.380(3)
C(1)-N(L)  1.457(3)
C(2-C(3)  1.395(3)
C(2-H(2)  0.9500
C(3-C(4)  1.386(3)
C(3-H(@3)  0.9500
C(4)-C5)  1.392(3)
C(4)-H@4)  0.9500
C(5)-C(6)  1.380(3)
C(5)-H(B)  0.9500
C(6)-C(7)  1.501(3)
C(7)-0(1)  1.447(3)
C(7)-C(8)  1.540(3)
C(7)-H(7)  1.0000
C(8)-C(9)  1.501(3)
C(8)-C(16)  1.520(3)
C(8)-H(B)  1.0000
C(9)-C(10)  1.389(3)
C(9)-C(14)  1.398(3)
C(10)-C(11) 1.385(4)
C(10)-H(10) 0.9500
C(11)-C(12) 1.381(4)
C(11)-H(11) 0.9500
C(12)-C(13) 1.396(3)
C(12)-H(12) 0.9500
C(13)-C(14) 1.386(3)
C(13)-H(13) 0.9500
C(14)-C(15) 1.465(3)
C(15)-C(16) 1.336(3)
C(15)-H(15) 0.9500
C(16)-C(17) 1.508(3)
C(17)-N(1)  1.526(3)
C(17)-C(18) 1.527(3)
C(17)-C(19) 1.531(3)
C(18)-H(18A)  0.9800
C(18)-H(18B)  0.9800



C(18)-H(18C)
C(19)-H(19A)
C(19)-H(19B)
C(19)-H(19C)

0.9800
0.9800
0.9800
0.9800

N(1)-O(1)  1.477(2)

C(2)-C(1)-C(6)
C(2)-C(1)-N(1)
C(6)-C(1)-N(1)
C(1)-C(2)-C(3)
C(1)-C(2)-H(2)
C(3)-C(2)-H(2)
C(4)-C(3)-C(2)
C(4)-C(3)-H(3)
C(2)-C(3)-H(3)
C(3)-C(4)-C(5)
C(3)-C(4)-H(4)
C(5)-C(4)-H(4)
C(6)-C(5)-C(4)
C(6)-C(5)-H(5)
C(4)-C(5)-H(5)
C(1)-C(6)-C(5)
C(1)-C(6)-C(7)
C(5)-C(6)-C(7)
O(1)-C(7)-C(6)
O(1)-C(7)-C(8)
C(6)-C(7)-C(8)
O(1)-C(7)-H(7)
C(6)-C(7)-H(7)
C(8)-C(7)-H(7)
C(9)-C(8)-C(16)
C(9)-C(8)-C(7)
C(16)-C(8)-C(7)
C(9)-C(8)-H(8)
C(16)-C(8)-H(8)
C(7)-C(8)-H(8)

C(10)-C(9)-C(14)

C(10)-C(9)-C(8)

122.4(2)
126.7(2)
110.91(18)
117.3(2)
121.4
121.4
120.7(2)
119.6
119.6
121.0(2)
119.5
119.5
118.1(2)
120.9
120.9
120.4(2)
106.20(18)
133.3(2)
101.12(18)
106.10(18)
111.76(18)
112.4
112.4
112.4
102.46(18)
117.2(2)
107.41(19)
109.8
109.8
109.8
120.5(2)
130.3(2)
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C(14)-C(9)-C(8) 109.2(2)
C(11)-C(10)-C(9) 118.9(2)
C(11)-C(10)-H(10) 120.5
C(9)-C(10)-H(10) 1205
C(12)-C(11)-C(10) 120.5(3)
C(12)-C(11)-H(11) 119.7
C(10)-C(11)-H(11) 119.7
C(11)-C(12)-C(13) 121.2(3)
C(11)-C(12)-H(12) 119.4
C(13)-C(12)-H(12) 119.4
C(14)-C(13)-C(12) 118.2(2)
C(14)-C(13)-H(13) 120.9
C(12)-C(13)-H(13) 120.9
C(13)-C(14)-C(9) 120.6(2)
C(13)-C(14)-C(15) 131.4(2)
C(9)-C(14)-C(15) 108.0(2)
C(16)-C(15)-C(14) 110.04(19)
C(16)-C(15)-H(15) 125.0
C(14)-C(15)-H(15) 125.0
C(15)-C(16)-C(17) 130.6(2)
C(15)-C(16)-C(8) 110.2(2)
C(17)-C(16)-C(8) 118.3(2)
C(16)-C(17)-N(1) 107.56(17)
C(16)-C(17)-C(18) 112.9(2)
N(1)-C(17)-C(18) 107.32(19)
C(16)-C(17)-C(19) 112.2(2)
N(1)-C(17)-C(19) 106.94(19)
C(18)-C(17)-C(19) 109.59(19)
C(17)-C(18)-H(18A)  109.5
C(17)-C(18)-H(18B)  109.5
H(18A)-C(18)-H(18B) 109.5
C(17)-C(18)-H(18C)  109.5
H(18A)-C(18)-H(18C) 109.5
H(18B)-C(18)-H(18C) 109.5
C(17)-C(19)-H(19A)  109.5
C(17)-C(19)-H(19B)  109.5
H(19A)-C(19)-H(19B) 109.5
C(17)-C(19)-H(19C)  109.5
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H(19A)-C(19)-H(19C) 109.5
H(19B)-C(19)-H(19C) 109.5
C(1)-N(1)-O(1)  100.14(15)
C(1)-N(1)-C(17)  111.62(17)
O(1)-N(1)-C(17) 105.77(17)
C(7)-0(1)-N(1)  105.06(14)

Symmetry transformations used to generate equivalent atoms:

Table 4.  Anisotropic displacement parameters (A 2x 103)for d19458. The
anisotropic

displacement factor exponent takes the form: -2p2[ h2a*2U11 + ... + 2 h k a* b*
Ul2]

U1l U22 U33 U23 U13 U12

C(1)29(1)  24(1)  29(1) 1(1)2(1)  -5(1)
C(2)31(1)  25(1) 38(1) 3(1)-1(1)  O(1)
C(3)32(1) 26(1) 47(2) 1(1)5(1)  2(1)
C(4)42(2) 33(2) 36(2) -41)8(Q)  -2(1)
C(5)41(1) 31(2) 32(1) O(1)-3(1)  -4(1)
C(6)26(1)  23(1) 34(1) 1(1) 1(1)  -4(1)
C(7)25(1)  34(2) 36(1) 2(1)-2(1)  -3(1)
C(8)24(1)  28(1)  38(1)  -3(1)-2(1)  -1(1)
C(9)34(1)  20(1)  39(1)  -3(1)-6(1)  4(1)
C(10) 42(1) 28(1) 49(2)  -3(1)-12() 1(D)
C(1l) 70(2) 312) 41(2) 0@ -142) 2(2)
C(12) 69(2) 302 352) 11)202) @ 22)
C(13) 44(1) 29(1) 41(2) OQ)6(1)  1(D)
C(14) 32(1) 24(1) 35(2) -41)-11) 2D
C(15) 26(1) 27(1) 37(1)  -5(1)-3(1)  -2(1)
C(16) 26(1)  24(1) 32(1)  -41)-11) 1)
C(17) 31(1) 28(1) 34(1) -5(1)2(1)  -1(1)
C(18) 31(1) 36(2) 42(2) -5(1)-8(1)  -1(1)
C(19) 422) 462 35(1) -7(D5()  2(1)
N(1)26(1) 33(1) 34(1) 1(1)0(L)  -2(1)
O)25(1) 42(1) 38(1) 2(1) 4(1)  -4(1)

33



Table 5.

Hydrogen coordinates ( x 104) and isotropic displacement parameters

(A 2x 103)
for d19458.

X 'y z U(eq)
H(2) 8564 3448 6140 38
H(3) 9681 2884 4800 42
H(4) 7680 3175 3580 45
H(5) 4486 40113663 42
H(7)1430 4601 4917 38
H(8) 2037 6125 5536 36
H(10) 11556054 3646 48
H(11) 2638 6778 2452 57
H(12) 6009 7426 2526 54
H(13) 8035 7334 3786 46
H(15) 8067 6576 5489 36
H(18A) 7954 4975 7397 54
H(18B) 8310 5998 7053 54
H(18C) 8763 5141 6440 54
H(19A) 4520 6423 7421 61
H(19B) 4281 5414 7814 61
H(19C) 2622 5769 711161
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(b) X-ray data for compound 5b :

d19432

Table 1. Crystal data and structure refinement for d19432.

Identification code d19432

Empirical formula CygHgzs N, O3

Formula weight ~ 422.51

Temperature 200(2) K

Wavelength  0.71073 A

Crystal system Monoclinic

Space group P 21/c

Unit cell dimensions  a =21.9831(15) A
b=13.3250(11) A  =112.177(2)°.

c=16.5868(14) A  =90°.
Volume 4499.2(6) A3
Z 8

Density (calculated) 1.247 Mg/m3
Absorption coefficient 0.079 mm-1
F(000) 1792

Crystal size  0.34 x 0.07 x 0.03 mm3

=90°.
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Theta range for data collection  2.46 to 25.03°.
Index ranges -26<=h<=26, -15<=k<=15, -19<=I<=16
Reflections collected 59880

Independent reflections 7906 [R(int) = 0.0709]
Completeness to theta = 25.03°  99.4 %

Absorption correction  multi-scan

Max. and min. transmission 0.9976 and 0.9737
Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 7906 /0 /578
Goodness-of-fiton F2  1.080

Final R indices [I1>2sigma(l)] R1 = 0.0899, wR2 = 0.2224
R indices (all data) R1 =0.1198, wR2 = 0.2619
Largest diff. peak and hole  0.980 and -0.337 e.A -3

Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement
parameters (A 2x 103)

for d19432. U(eq) is defined as one third of the trace of the orthogonalized Uij
tensor.

x 'y z Ua)

C(1)-269(2) 6106(4) 1783(3) 37(1)
C(2)-612(3) 5867(4) 2397(4) 39(1)
C(3)-391(3) 5611(4) 3264(4) 46(1)
C(4)-866(3) 5451(5) 3615(4) 56(2)
C(5)-1522(3) 5548(5) 3122(4) 53(2)
C(6)-1742(3) 5798(4) 2248(4) 45(1)
C(7)-1271(3) 5969(3) 1906(4) 39(1)
C(8)-1395(2) 7315(4) 842(4) 38(1)
C(9)-1454(3) 7446(4) -104(4) 39(1)
C(10)  -2044(2) 7665(4) 877(4) 41(1)
C(l1) -770(2) 7872(3) 1474(3) 32(1)
C(12) -748(2) 8320(3) 2324(3) 31(1)
C(13) -1208(2) 8944(3) 2461(4) 35(1)
C(14) -1083(3) 9336(4) 3297(4) 41(1)
C(15) -1588(3) 10007(5) 3430(5) 57(2)
C(16) -504(2) 9110(4) 3969(3) 40(1)
C(17) -31(2) 8522(4) 3841(3) 37(1)



C(18)
C(19)
C(20)
C(21)
C(22)
C(23)
C(24)
C(25)
C(26)
C(27)
C(28)
C(29)
C(30)
C(31)
C(32)
C(33)
C(34)
C(35)
C(36)
C(37)
C(38)
C(39)
C(40)
C(41)
C(42)
C(43)
C(44)
C(45)
C(46)
C(47)
C(48)
C(49)
C(50)
C(51)
C(52)
C(53)
C(54)
C(55)

-148(2)
278(2)

-113(2)
274(2)

1309(2)
1488(2)
1939(3)
2240(3)
2094(3)
1624(2)
1480(3)
4720(2)
4364(2)
4570(3)
4083(3)
3433(3)
3227(3)
3701(2)
3608(2)
2970(2)
3591(3)
4259(2)
4285(2)
3830(2)
3965(2)
3473(3)
4561(2)
5024(2)
4891(2)
5298(2)
4893(2)
5293(2)
6325(2)
6523(2)
6973(3)
7237(3)
7074(3)
6609(2)

8145(4)
7538(3)
7248(4)
7426(4)
7525(3)
8531(4)
8808(4)
8082(5)
7087(5)
6796(4)
5738(4)
3883(4)
4141(3)
4448(4)
4611(4)
4493(4)
4192(4)
4002(3)
2596(4)
2255(4)
2454(5)
2085(3)
1682(3)
1079(4)
704(4)
68(4)
961(3)
1532(3)
1876(3)
2485(3)
2756(4)
2569(4)
2494(3)
1489(4)
1173(5)
1837(6)
2831(6)
3164(4)

3004(3)
2689(3)
1760(3)
1175(4)
3873(3)
4079(4)
4857(4)
5480(4)
5329(4)
4498(3)
4311(4)
8009(3)
7053(3)
6408(4)
5575(4)
5411(4)
6069(4)
6883(3)
7799(3)
7121(4)
8700(4)
7789(3)
6944(3)
6313(3)
5610(3)
4917(4)
5547(3)
6168(3)
6884(3)
7625(3)
8171(3)
9137(3)
7486(3)
7576(4)
7243(4)
6846(5)
6775(4)
7103(3)

32(1)
24(1)
32(1)
37(1)
27(1)
40(1)
51(1)
60(2)
57(2)
40(1)
52(2)
35(1)
35(1)
45(1)
52(1)
51(2)
43(1)
35(1)
31(1)
46(1)
44(1)
31(1)
29(1)
34(1)
34(1)
50(1)
34(1)
32(1)
30(1)
24(1)
31(1)
37(1)
28(1)
39(1)
51(1)
68(2)
57(2)
42(1)
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C(56) 6446(3) 4247(4) 7085(4) 52(2)
N(1)-1379(2) 6200(3) 1008(3) 38(1)
N(2)870(2) 7244(3) 3042(3) 36(1)
N(3)3605(2) 3730(3) 7671(3) 39(1)
N(4)5888(2) 2810(3) 7879(3) 37(1)
O(1)-768(2) 5838(3) 950(2) 40(1)
0(2)1676(2) 5053(3) 4826(3) 76(1)
0(3)4216(2) 4113(3) 8340(2) 39(1)
O(4)6640(3) 4887(4) 6710(4) 90(2)

Table 3. Bond lengths [A] and angles [°] for d19432.

C(1)-O(1)  1.448(6)
C(1)-C2)  1.512(8)
C(1)-C(20)  1.563(7)
C()-H(1)  1.0000
C(2)-C(3)  1.375(8)
C(2)-C(7)  1.376(7)
C(3)-C(4)  1.392(8)
C(3)-H(3)  0.9500
C4)-C(5)  1.369(9)
C(4)-H(@)  0.9500
C()-C(6)  1.385(9)
C()-H(5)  0.9500
C(6)-C(7)  1.375(8)
C(6)-H(6)  0.9500
C(7)-N(1)  1.450(7)
C(8)-N(1)  1.509(7)
C(8)-C(10)  1.523(7)
C(8)-C(9)  1.536(8)
C(8)-C(11)  1.566(7)
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) 1.515(7)
C(11)-C(20) 1.577(6)



C(11)-H(11) 1.0000
C(12)-C(18) 1.394(6)
C(12)-C(13) 1.393(6)
C(13)-C(14) 1.408(8)
C(13)-H(13) 0.9500
C(14)-C(16) 1.373(8)
C(14)-C(15) 1.505(8)
C(15)-H(15A)  0.9800
C(15)-H(15B)  0.9800
C(15)-H(15C)  0.9800
C(16)-C(17) 1.381(7)
C(16)-H(16) 0.9500
C(17)-C(18) 1.406(7)
C(17)-H(17) 0.9500
C(18)-C(19) 1.474(7)
C(19)-N(2)  1.271(6)
C(19)-C(20) 1.505(6)
C(20)-C(21) 1.531(7)
C(21)-H(21A)  0.9800
C(21)-H(21B)  0.9800
C(21)-H(21C)  0.9800
C(22)-N(2)  1.402(6)
C(22)-C(27) 1.399(7)
C(22)-C(23) 1.402(7)
C(23)-C(24) 1.348(8)
C(23)-H(23) 0.9500
C(24)-C(25) 1.388(9)
C(24)-H(24) 0.9500
C(25)-C(26) 1.365(8)
C(25)-H(25) 0.9500
C(26)-C(27) 1.430(8)
C(26)-H(26) 0.9500
C(27)-C(28) 1.452(8)
C(28)-0(2)  1.212(7)
C(28)-H(28) 0.9500
C(29)-0(3)  1.443(6)
C(29)-C(30) 1.520(7)
C(29)-C(48) 1.547(7)
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C(29)-H(29)
C(30)-C(31)
C(30)-C(35)
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(34)-H(34)
C(35)-N(3)
C(36)-C(37)
C(36)-N(3)
C(36)-C(38)
C(36)-C(39)
C(37)-H(37A)
C(37)-H(37B)
C(37)-H(37C)
C(38)-H(38A)
C(38)-H(38B)
C(38)-H(38C)
C(39)-C(40)
C(39)-C(48)
C(39)-H(39)
C(40)-C(46)
C(40)-C(41)
C(41)-C(42)
C(41)-H(41)
C(42)-C(44)
C(42)-C(43)
C(43)-H(43A)
C(43)-H(43B)
C(43)-H(43C)
C(44)-C(45)
C(44)-H(44)
C(45)-C(46)
C(45)-H(45)

1.0000
1.372(8)
1.389(7)
1.409(8)
0.9500
1.357(8)
0.9500
1.390(8)
0.9500
1.383(7)
0.9500
1.446(7)
1.500(6)
1.525(7)
1.521(8)
1.589(6)
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
1.523(6)
1.575(6)
1.0000
1.396(6)
1.396(6)
1.400(7)
0.9500
1.394(7)
1.507(7)
0.9800
0.9800
0.9800
1.373(6)
0.9500
1.402(7)
0.9500



C(46)-C(47)
C(47)-N(4)

C(47)-C(48)
C(48)-C(49)

C(49)-H(49A)
C(49)-H(49B)
C(49)-H(49C)

C(50)-C(55)
C(50)-C(51)
C(50)-N(4)
C(51)-C(52)
C(51)-H(51)
C(52)-C(53)
C(52)-H(52)
C(53)-C(54)
C(53)-H(53)
C(54)-C(55)
C(54)-H(54)
C(55)-C(56)
C(56)-0(4)
C(56)-H(56)
N(1)-0(1)
N(3)-0(3)

1.462(6)
1.278(6)
1.534(6)
1.530(7)
0.9800
0.9800
0.9800
1.375(7)
1.398(7)
1.415(6)
1.367(7)
0.9500
1.358(9)
0.9500
1.366(10)
0.9500
1.399(8)
0.9500
1.485(8)
1.223(7)
0.9500
1.463(5)
1.474(5)

O(1)-C(1)-C(2)  101.5(4)
O(1)-C(1)-C(20)  108.1(4)
C(2)-C(1)-C(20)  113.0(4)
O(1)-C(1)-H(1)  111.2
C(2-C(1)-H(1)  111.2
C(20)-C(1)-H(1) 111.2
C(3)-C(2)-C(7)  121.4(5)
C(3)-C(2)-C(1)  133.4(5)
C(7)-C(2)-C(1)  105.2(5)
C(2)-C(3)-C(4)  116.8(5)
C(2)-C(3)-H(3) 1216
C(4)-C(3)-H(3) 1216
C(5)-C(4)-C(3)  121.6(6)
C(5)-C(4)-H(4)  119.2
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C(3)-C(4)-H(4)  119.2
C(4)-C(5)-C(6)  121.4(6)
C(4)-C(5)-H(5)  119.3
C(6)-C(5)-H(5)  119.3
C(7)-C(6)-C(5)  116.9(5)
C(7)-C(6)-H(6) 1216
C(5)-C(6)-H(6) 1215
C(6)-C(7)-C(2)  121.9(5)
C(6)-C(7)-N(1)  127.0(5)
C(2-C(7)-N(1)  110.9(5)
N(1)-C(8)-C(10)  104.6(4)
N(1)-C(8)-C(9)  106.6(4)
C(10)-C(8)-C(9)  106.6(5)
N(1)-C(8)-C(11) 113.0(4)
C(10)-C(8)-C(11) 115.3(4)
C(9)-C(8)-C(11) 110.1(5)
C(8)-C(9)-H(9A) 109.5
C(8)-C(9)-H(9B) 109.5
H(9A)-C(9)-H(9B) 109.5
C(8)-C(9)-H(9C) 109.5
H(9A)-C(9)-H(9C) 109.5
H(9B)-C(9)-H(9C) 109.5
C(8)-C(10)-H(10A)109.5
C(8)-C(10)-H(10B) 109.5
H(10A)-C(10)-H(10B) 109.5
C(8)-C(10)-H(10C) 109.5
H(10A)-C(10)-H(10C) 109.5
H(10B)-C(10)-H(10C) 109.5
C(12)-C(11)-C(8) 121.4(4)
C(12)-C(11)-C(20) 103.0(4)
C(8)-C(11)-C(20) 115.0(4)
C(12)-C(11)-H(11) 105.3
C(8)-C(11)-H(11) 105.4
C(20)-C(11)-H(11) 105.3
C(18)-C(12)-C(13) 119.5(4)
C(18)-C(12)-C(11) 112.0(4)
C(13)-C(12)-C(11) 128.0(4)
C(12)-C(13)-C(14) 119.8(5)



C(12)-C(13)-H(13) 120.1
C(14)-C(13)-H(13) 120.1

C(16)-C(14)-C(13) 119.8(5)
C(16)-C(14)-C(15) 121.3(5)
C(13)-C(14)-C(15) 118.9(5)

C(14)-C(15)-H(15A)  109.5
C(14)-C(15)-H(15B)  109.5
H(15A)-C(15)-H(15B) 109.5
C(14)-C(15)-H(15C)  109.5
H(15A)-C(15)-H(15C) 109.5
H(15B)-C(15)-H(15C) 109.5

C(14)-C(16)-C(17) 121.3(5)
C(14)-C(16)-H(16) 119.3

C(17)-C(16)-H(16) 119.3

C(16)-C(17)-C(18) 119.2(5)
C(16)-C(17)-H(17) 120.4

C(18)-C(17)-H(17) 120.4

C(12)-C(18)-C(17) 120.2(4)
C(12)-C(18)-C(19) 109.8(4)
C(17)-C(18)-C(19) 130.0(4)
N(2)-C(19)-C(18) 133.1(5)
N(2)-C(19)-C(20) 118.8(4)
C(18)-C(19)-C(20) 108.1(4)
C(19)-C(20)-C(21) 111.7(4)
C(19)-C(20)-C(1) 105.7(4)
C(21)-C(20)-C(1) 110.3(4)
C(19)-C(20)-C(11) 106.0(4)
C(21)-C(20)-C(11) 113.1(4)
C(1)-C(20)-C(11) 109.7(4)

C(20)-C(21)-H(21A)  109.5
C(20)-C(21)-H(21B)  109.5
H(21A)-C(21)-H(21B) 109.5
C(20)-C(21)-H(21C)  109.5
H(21A)-C(21)-H(21C) 109.5
H(21B)-C(21)-H(21C) 109.5

N(2)-C(22)-C(27) 120.4(4)
N(2)-C(22)-C(23) 121.4(5)
C(27)-C(22)-C(23) 117.9(5)
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C(24)-C(23)-C(22) 122.2(5)
C(24)-C(23)-H(23) 118.9
C(22)-C(23)-H(23) 118.9
C(23)-C(24)-C(25) 119.5(5)
C(23)-C(24)-H(24) 120.2
C(25)-C(24)-H(24) 120.2
C(26)-C(25)-C(24) 121.9(6)
C(26)-C(25)-H(25) 119.1
C(24)-C(25)-H(25) 119.1
C(25)-C(26)-C(27) 118.3(6)
C(25)-C(26)-H(26) 120.8
C(27)-C(26)-H(26) 120.8
C(22)-C(27)-C(26) 120.1(5)
C(22)-C(27)-C(28) 120.6(5)
C(26)-C(27)-C(28) 119.3(5)
0(2)-C(28)-C(27) 126.2(6)
0(2)-C(28)-H(28) 116.9
C(27)-C(28)-H(28) 116.9
0(3)-C(29)-C(30) 100.5(4)
0(3)-C(29)-C(48) 108.3(4)
C(30)-C(29)-C(48) 113.3(4)
0(3)-C(29)-H(29) 111.4
C(30)-C(29)-H(29) 111.4
C(48)-C(29)-H(29) 111.4
C(31)-C(30)-C(35) 120.8(5)
C(31)-C(30)-C(29) 133.6(5)
C(35)-C(30)-C(29) 105.6(4)
C(30)-C(31)-C(32) 117.2(5)
C(30)-C(31)-H(31) 121.4
C(32)-C(31)-H(31) 121.4
C(33)-C(32)-C(31) 122.1(6)
C(33)-C(32)-H(32) 119.0
C(31)-C(32)-H(32) 118.9
C(32)-C(33)-C(34) 120.4(5)
C(32)-C(33)-H(33) 119.8
C(34)-C(33)-H(33) 119.8
C(35)-C(34)-C(33) 118.1(5)
C(35)-C(34)-H(34) 121.0
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C(33)-C(34)-H(34) 121.0
C(34)-C(35)-C(30) 121.3(5)
C(34)-C(35)-N(3) 128.0(5)
C(30)-C(35)-N(3) 110.5(4)
C(37)-C(36)-N(3) 104.0(4)
C(37)-C(36)-C(38) 109.6(5)
N(3)-C(36)-C(38) 105.0(4)
C(37)-C(36)-C(39) 116.9(4)
N(3)-C(36)-C(39) 112.4(4)
C(38)-C(36)-C(39) 108.2(4)
C(36)-C(37)-H(37A)  109.5
C(36)-C(37)-H(37B)  109.5
H(37A)-C(37)-H(37B) 109.5
C(36)-C(37)-H(37C)  109.5
H(37A)-C(37)-H(37C) 109.5
H(37B)-C(37)-H(37C) 109.5
C(36)-C(38)-H(38A)  109.5
C(36)-C(38)-H(38B)  109.5
H(38A)-C(38)-H(38B) 109.5
C(36)-C(38)-H(38C)  109.5
H(38A)-C(38)-H(38C) 109.5
H(38B)-C(38)-H(38C) 109.5
C(40)-C(39)-C(48) 103.6(4)
C(40)-C(39)-C(36) 120.5(4)
C(48)-C(39)-C(36) 114.6(4)
C(40)-C(39)-H(39) 105.7
C(48)-C(39)-H(39) 105.7
C(36)-C(39)-H(39) 105.7
C(46)-C(40)-C(41) 119.1(4)
C(46)-C(40)-C(39) 111.6(4)
C(41)-C(40)-C(39) 128.8(4)
C(40)-C(41)-C(42) 120.8(5)
C(40)-C(41)-H(41) 119.6
C(42)-C(41)-H(41) 119.6
C(44)-C(42)-C(41) 118.4(4)
C(44)-C(42)-C(43) 120.3(5)
C(41)-C(42)-C(43) 121.3(5)
C(42)-C(43)-H(43A)  109.5
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C(42)-C(43)-H(43B)  109.5
H(43A)-C(43)-H(43B) 109.5
C(42)-C(43)-H(43C)  109.5
H(43A)-C(43)-H(43C) 109.5
H(43B)-C(43)-H(43C) 109.5
C(45)-C(44)-C(42) 122.1(4)
C(45)-C(44)-H(44) 118.9
C(42)-C(44)-H(44) 118.9
C(44)-C(45)-C(46) 118.9(4)
C(44)-C(45)-H(45) 120.5
C(46)-C(45)-H(45) 120.5
C(40)-C(46)-C(45) 120.5(4)
C(40)-C(46)-C(47) 109.9(4)
C(45)-C(46)-C(47) 129.5(4)
N(4)-C(47)-C(46) 133.5(5)
N(4)-C(47)-C(48) 117.9(4)
C(46)-C(47)-C(48) 108.6(4)
C(49)-C(48)-C(47) 110.4(3)
C(49)-C(48)-C(29) 110.2(4)
C(47)-C(48)-C(29) 106.6(4)
C(49)-C(48)-C(39) 113.5(4)
C(47)-C(48)-C(39) 104.6(4)
C(29)-C(48)-C(39) 111.1(3)
C(48)-C(49)-H(49A)  109.5
C(48)-C(49)-H(49B)  109.5
H(49A)-C(49)-H(49B) 109.5
C(48)-C(49)-H(49C)  109.5
H(49A)-C(49)-H(49C) 109.5
H(49B)-C(49)-H(49C) 109.5
C(55)-C(50)-C(51) 119.6(5)
C(55)-C(50)-N(4) 121.7(4)
C(51)-C(50)-N(4) 118.3(4)
C(52)-C(51)-C(50) 119.6(5)
C(52)-C(51)-H(51) 120.2
C(50)-C(51)-H(51) 120.2
C(53)-C(52)-C(51) 120.2(6)
C(53)-C(52)-H(52) 119.9
C(51)-C(52)-H(52) 119.9
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C(52)-C(53)-C(54) 121.8(6)
C(52)-C(53)-H(53) 119.1

C(54)-C(53)-H(53) 119.1

C(53)-C(54)-C(55) 118.7(6)
C(53)-C(54)-H(54) 120.7

C(55)-C(54)-H(54) 120.7

C(50)-C(55)-C(54) 120.0(5)
C(50)-C(55)-C(56) 119.5(5)
C(54)-C(55)-C(56) 120.4(5)
0(4)-C(56)-C(55) 124.1(7)
0(4)-C(56)-H(56) 117.9

C(55)-C(56)-H(56) 117.9

C(7)-N(1)-0(1)  101.5(4)
C(7)-N(L)-C(8)  112.3(4)
O(1)-N(1)-C(8)  105.7(4)
C(19)-N(2)-C(22) 125.1(4)
C(35)-N(3)-0(3) 101.1(4)
C(35)-N(3)-C(36) 112.3(4)
0(3)-N(3)-C(36)  106.4(3)
C(47)-N(4)-C(50) 121.8(4)
C(1)-0O(1)-N(1)  103.9(3)
C(29)-0(3)-N(3)  104.6(3)

Symmetry transformations used to generate equivalent atoms:

Table 4. Anisotropic displacement parameters (A 2x 103)for d19432. The
anisotropic

displacement factor exponent takes the form: -2 2[ h2a*2U11 +... + 2 h k a* b*
Uiz2]

U1l U22 U33 U23 U13 U12

C(1)322) 333) 423 9292  3(2)
C)41(3) 26(2) 48(3) -3Q)16(2) 1(2)
C(3)47(3) 41(3) 48(3) 7(2) 16(3)  6(2)
C(4)69(4) 57(4) 50(4)  4(3)31(3)  -8(3)
C(5)52(3) 53(4) 61(4) 0(3)28(3)  -4(3)
C(6)38(3) 43(3) 56(4) -7(Q193) -7(2)
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C(7)44(3) 24(2) 48(3)

C(8)32(3) 43(3) 35(3)

C(9)35(3) 49(3)  28(3)

C(10) 27(2) 51(3)  40(3)
C(l1) 29(2) 34(3) 34(3)
C(12) 36(2) 232 36(3)
C(13) 28(2) 28(2) 48(3)
C(14) 44(3) 36(3) 53(3)
C(15) 52(3) 52(4) 70(4)
C(16) 44(3) 42(3) 37(3)
C(17) 39(3) 353) 39(3)
C(18) 32020 312 3202
C(19) 26(2) 22(2) 26(3)
C(20) 24(2) 46(3)  28(3)
C(21) 33(3) 513) 31(3)
C(22) 21(2) 28(2) 33(3)
C(23) 35(2) 31(3) 58(3)
C(24) 39(3) 43(3)  65(4)
C(25) 53(3) 65(4) 45(4)
C(26) 59(3) 51(4) 47(3)
C(27) 34(2) 393) 42(3)
C(28) 51(3) 37(3) 60(4)
C(29) 33(2) 353) 33(3)
C(30) 41(3) 24(2) 38(3)
C(31) 48(3) 38(3) 46(3)
C(32) 59(3) 51(3) 38(3)
C(33) 57(3) 413) 45(3)
C(34) 43(3) 36(3) 46(3)
C(35) 36(2) 272 39(3)
C(36) 28(2) 37(3) 29(3)
C(37) 26(2) 56(3) 51(4)
C(38) 37(3) 654) 37(3)
C(39) 30(2) 313) 31(2)
C(40) 36(2) 24(2) 25(2)
C(4l) 30(2) 33(3) 36(3)
C(42) 41(3) 31(2) 25(2)
C(43) 45(3) 48(3)  48(3)
C(44) 40(3) 34(3) 28(2)

-3(2)17(2)
-3(2)9(2)
-1(2)5(2)

-3(2)

4(2)

1(2)
-12)8(2)  2(2)
2(2) 122)  3(2)
-5(2)15(2)  -5(2)
02) 152)  2(2)
0(2) 28(3)  -3(2)
-18(3)  28(3)  1(3)
-8(2)19(2)  -9(2)
-5(2)16(2)  -6(2)
2(2) 122)  -2(2)
02 11(2)  -1(2)
12) 112)  4(2)
0(2) 18(3)  -1(2)
-4()13(2)  2(2)
-8(2)21(2)  -2(2)
-14(3)  14(3)  -6(2)
-13)-23)  403)
-8(3)3(3) 7
10)  102)  11(2)
2(3) 11(3)  5(2)
4(2)9(2) 202
-5(2)13(2)  1(2)
1(2) 14(3)  -4(2)
53)93)  50)
Q) 6B -10)
-5(2)10(2)  2(2)
12)12(2)  3(2)
-5(2)11(2)  1(2)
-123)  102)  -4(2)
-4(2)23(3)  -1(2)
-5(2)12(2)  -2(2)
-2(2)9(2)  0(2)
1(2) 10(2)  -2(2)
-1(2)6(2)  -1(2)
90373  -5()
“4()12(2)  3(2)
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C(45) 33(2) 333) 30(2) 0(2) 102 1(2)
C@6) 27(2) 302 292 12)6(2) 42

C@7) 232) 232 243) 2292 12
C(48) 27(2) 333) 31(3) -6(2)10Q2) 0(2)
C(49) 35(3) 52(3) 27(3) -2(2)14(3)  6(2)
C(50) 19(2) 36(3) 28(3) -4(29Q2)  -3(2)
C(51) 33(2) 343) 49(3) -6(2)15(2) 0(2)
C(52) 41(3) 50(3) 62(4) -12(3) 18(3) 2(2)
C(53) 61(4) 89(5) 65(4) -33(4) 37(4) -15(4)
C(54) 58(3) 79(5) 48(4) -3(3)35(3) -11(3)
C(55) 41(3) 453) 39(3) -6(2)14(2) -8(2)
C(56) 55(3) 37(3) 61(4) 103) 16(3) -8(2)
N(L)37(2) 36(2) 41(2) -7)152) 2(2)
N@2)32(2) 41(2) 3120 2092  7(2)

N@3)29(2) 42(2) 3912 -8Q)7(2)  0(2)
N@4)33(2) 36(2) 41(2) -2132) 1(2)
0(1)34(2)  44(22) 41(2) -9)14(2) 4
0(2)88(3) 47(3) 78(3) 18(2) 15(3)  13(2)
0(3)37(2) 41(2) 39(2) -13(2) 13(2) 1(1)
0(4)125(4) 50(3) 98(4) 20(3) 44(4)  -21(3)

Table 5.  Hydrogen coordinates ( x 104) and isotropic displacement parameters
(A 2x 103)
for d19432.

X 'y z U(eq)

H(1)135 5688 1915 44
H(3)65 5547 3607 55
H(4)-7335269 421167
H(5)-1833 5442 3385 64
H(6)-2197 5849 1901 54
H(9A) -1048 7217  -16059
HOB) -1526 8156  -26659
H(OC) -1825 7050  -49059
H(10A) -2030 7592 1472 62
H(10B) -2404 7257 479 62
H(10C) -2117 8371 702 62
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H(11)
H(13)
H(15A)
H(15B)
H(15C)
H(16)
H(17)
H(21A)
H(21B)
H(21C)
H(23)
H(24)
H(25)
H(26)
H(28)
H(29)
H(31)
H(32)
H(33)
H(34)
H(37A)
H(37B)
H(37C)
H(38A)
H(38B)
H(38C)
H(39)
H(41)
H(43A)
H(43B)
H(43C)
H(44)
H(45)
H(49A)
H(49B)
H(49C)
H(51)
H(52)

-704 8451
-1606
-1963
-1393
-1736
-427 9363
368 8375
1 7243
672 7013
395 8136
1284
2049
2556
2300
1207
51164316
5022
4213
31184617
2773
2985
2610
2898
4014
3507
3240
4341
3424
3087
3673
3341
4649
5428
5028
5691
5415
6347
7100

1132
9104
10085
10666
9707

4535

4312

574

1377

1198
9033
9496
8284
6600
5567

8285
4548
4810

4843
41185961
2337
2658
1546
2655
1747
2869
1493
920 6363
-41 5065
-580 4882
411 4355
734 5059
1692
2747
2982
1859
1028
488 7290

38
1991
2878
3635
3864
48
45
55
55
55
3657
4977
6027
5766
3731
42
6519
511463
62
52
6541
7161
7216
9142
8783
8755
8188
41
75
75
75
41
611439
9477
9326
9227
7868
62

42
85
85
85

48
61
72
69
63

54

68
68
68
66
66
66
37

56
56
56
46
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H(3) 7544 1603
H(54) 7273 3288
H(56) 6174 4456

(c) X-ray data for compound 7a :

H™: CH,
H 3 H

N
©/\/OH 7a

1. Crystal data and structure refinement for mo_180134It_Om.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

109.707(5)°.
Volume

Z

Density (calculated)

mo_1801341t_ Om
C27 Hag N2 O3
412.51

100(2) K
0.71073 A
Triclinic

P-1
a=7.5024(14) A
b =9.4863(17) A
c=15.949(3) A g=

1056.9(3) A3
2
1.296 Mg/m3

a= 93.783(5)°.
b= 95.871(5)°.
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Absorption coefficient 0.082 mm-1

F(000) 440

Crystal size 0.14 x 0.12 x 0.09 mm3

Theta range for data collection 1.291 to 26.362°.

Index ranges -9<=h<=9, -9<=k<=11, -19<=I<=19
Reflections collected 24878

Independent reflections 4304 [R(int) = 0.0273]
Completeness to theta = 25.242° 99.9 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.9485 and 0.8638

Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 4304 /0/ 286

Goodness-of-fit on F2 1.034

Final R indices [1>2sigma(l)] R1=0.0421, wR2 = 0.1020

R indices (all data) R1 = 0.0505, wR2 = 0.1087
Extinction coefficient n/a

Largest diff. peak and hole 0.589 and -0.617 e.A -3

Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement
parameters (A 2x 103)

for mo_180134It_Om. U(eq) is defined as one third of the trace of the
orthogonalized Ul tensor.

X y z U(eq)
0O(1) -1710(2) 2260(1) 2238(1) 22(1)
0(2) 17(2) 9318(1) 1728(1) 17(1)
N(1) 1023(2) 5162(1) 1955(1) 16(1)
N(2) 47(2) 9986(1) 2585(1) 16(1)
C@1) -1812(2) 2364(2) 1343(1) 21(1)
C(2) 118(2) 2846(2) 1042(1) 17(2)
C(3) 1528(2) 4245(2) 1374(1) 15(1)
C(4) 2356(2) 6535(2) 2433(1) 14(1)
C(5) 2179(2) 8026(2) 2154(1) 14(1)
C(6) 84(2) 7826(2) 1846(1) 14(1)
C(7) -1255(2) 7368(2) 2503(1) 14(1)
C(8) -1176(2) 8703(2) 2943(1) 15(1)
C(9) -2183(2) 8733(2) 3619(1) 18(1)

C(10) -3282(2) 7355(2) 3858(1) 19(1)



C(11) 2205(2) 6634(2) 3365(1) 14(1)
C(12) 1943(2) 5474(2) 3878(1) 18(1)
C(13) 2104(2) 5798(2) AT47(1) 20(1)
C(14) 2548(2) 7276(2) 5093(1) 19(1)
C(15) 2803(2) 8437(2) 4575(1) 17(1)
C(16) 2577(2) 8117(2) 3697(1) 14(1)
C(17) 2894(2) 9157(2) 2991(1) 14(1)
C(18) 3358(2) 8522(2) 1426(1) 18(1)
C(19) -2401(2) 6002(2) 2723(1) 16(1)
C(20) -3409(2) 6013(2) 3410(1) 18(1)
C(21) 2088(2)  10490(2) 3004(1) 16(1)
C(22) 3265(2)  11738(2) 2516(1) 20(1)
C(23) 2091(2)  11204(2) 3890(1) 20(1)
C(24) 3322(2) 4629(2) 1101(1) 18(1)
C(25) 3727(2) 3640(2) 532(1) 20(1)
C(26) 2351(2) 2282(2) 200(1) 22(1)
C(27) 556(2) 1907(2) 460(1) 20(1)
Table 3. Bond lengths [A] and angles [?] for mo_180134lt_Om.
0(1)-C(1) 1.433(2)

0(1)-H(L) 0.88(2)

0(2)-C(6) 1.4561(17)

0(2)-N(2) 1.4634(15)

N(1)-C(3) 1.3956(18)

N(1)-C(4) 1.4537(18)

N(1)-H(1A) 0.8800

N(2)-C(8) 1.4475(19)

N(2)-C(21) 1.5081(19)

C(1)-C(2) 1.504(2)

C(1)-H(28) 0.9900

C(1)-H(29) 0.9900

C(2)-C(27) 1.385(2)

C(2)-C(3) 1.416(2)

C(3)-C(24) 1.394(2)

C(4)-C(11) 1.501(2)

C(4)-C(5) 1.554(2)

C(4)-H(22) 1.0000
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C(5)-C(18)
C(5)-C(6)
C(5)-C(17)
C(6)-C(7)
C(6)-H(19)
C(7)-C(19)
C(7)-C(8)
C(8)-C(9)
C(9)-C(10)
C(9)-H(10)
C(10)-C(20)
C(10)-H(2)
C(11)-C(12)
C(11)-C(16)
C(12)-C(13)
C(12)-H(21)
C(13)-C(14)
C(13)-H(4)
C(14)-C(15)
C(14)-H(5)
C(15)-C(16)
C(15)-H(6)
C(16)-C(17)
C(17)-C(21)
C(17)-H(20)
C(18)-H(7)
C(18)-H(8)
C(18)-H(9)
C(19)-C(20)
C(19)-H(12)
C(20)-H(11)
C(21)-C(23)
C(21)-C(22)
C(22)-H(14)
C(22)-H(13)
C(22)-H(15)
C(23)-H(18)
C(23)-H(16)

1.5344(19)
1.542(2)
1.5808(19)
1.509(2)
1.0000
1.383(2)
1.388(2)
1.381(2)
1.393(2)
0.9500
1.387(2)
0.9500
1.388(2)
1.394(2)
1.382(2)
0.9500
1.388(2)
0.9500
1.394(2)
0.9500
1.394(2)
0.9500
1.530(2)
1.574(2)
1.0000
0.9800
0.9800
0.9800
1.394(2)
0.9500
0.9500
1.526(2)
1.530(2)
0.9800
0.9800
0.9800
0.9800
0.9800
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C(23)-H(17)
C(24)-C(25)
C(24)-H(24)
C(25)-C(26)
C(25)-H(25)
C(26)-C(27)
C(26)-H(26)
C(27)-H(27)
C(1)-0(1)-H(1)
C(6)-0(2)-N(2)
C(3)-N(1)-C(4)
C(3)-N(1)-H(1A)
C(4)-N(1)-H(1A)
C(8)-N(2)-0(2)
C(8)-N(2)-C(21)
0(2)-N(2)-C(21)
0(1)-C(1)-C(2)
O(1)-C(1)-H(28)
C(2)-C(1)-H(28)
O(1)-C(1)-H(29)
C(2)-C(1)-H(29)

H(28)-C(1)-H(29)

C(27)-C(2)-C(3)
C(27)-C(2)-C(1)
C(3)-C(2)-C(1)
C(24)-C(3)-N(1)
C(24)-C(3)-C(2)
N(1)-C(3)-C(2)
N(1)-C(4)-C(11)
N(1)-C(4)-C(5)
C(11)-C(4)-C(5)
N(1)-C(4)-H(22)
C(11)-C(4)-H(22)
C(5)-C(4)-H(22)
C(18)-C(5)-C(6)
C(18)-C(5)-C(4)
C(6)-C(5)-C(4)
C(18)-C(5)-C(17)

0.9800
1.391(2)
0.9500
1.381(2)
0.9500
1.386(2)
0.9500
0.9500
106.9(13)
104.33(10)
124.38(12)
117.8
117.8
101.07(10)
112.08(11)
106.61(10)
112.87(12)
109.0
109.0
109.0
109.0
107.8
119.31(14)
120.40(14)
120.25(13)
123.91(13)
118.61(13)
117.48(13)
113.90(12)
115.53(12)
104.34(11)
107.6
107.6
107.6
108.36(12)
109.89(11)
111.13(11)
114.16(12)
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C(6)-C(5)-C(17)
C(4)-C(5)-C(17)
0(2)-C(6)-C(7)
0(2)-C(6)-C(5)
C(7)-C(6)-C(5)
0(2)-C(6)-H(19)
C(7)-C(6)-H(19)
C(5)-C(6)-H(19)
C(19)-C(7)-C(8)
C(19)-C(7)-C(6)
C(8)-C(7)-C(6)
C(9)-C(8)-C(7)
C(9)-C(8)-N(2)
C(7)-C(8)-N(2)
C(8)-C(9)-C(10)
C(8)-C(9)-H(10)
C(10)-C(9)-H(10)
C(20)-C(10)-C(9)
C(20)-C(10)-H(2)
C(9)-C(10)-H(2)
C(12)-C(11)-C(16)
C(12)-C(11)-C(4)
C(16)-C(11)-C(4)
C(13)-C(12)-C(11)
C(13)-C(12)-H(21)
C(11)-C(12)-H(21)
C(12)-C(13)-C(14)
C(12)-C(13)-H(4)
C(14)-C(13)-H(4)
C(13)-C(14)-C(15)
C(13)-C(14)-H(5)
C(15)-C(14)-H(5)
C(14)-C(15)-C(16)
C(14)-C(15)-H(6)
C(16)-C(15)-H(6)
C(11)-C(16)-C(15)
C(11)-C(16)-C(17)
C(15)-C(16)-C(17)

109.32(11)
103.96(11)
100.70(11)
107.10(11)
114.59(12)
111.3
111.3
111.3
120.06(13)
134.38(13)
105.55(12)
122.39(14)
126.99(13)
110.62(12)
117.35(14)
121.3
121.3
120.79(14)
119.6
119.6
121.87(14)
126.63(13)
111.15(12)
119.29(14)
120.4
120.4
119.76(14)
120.1
120.1
120.80(14)
119.6
119.6
119.97(14)
120.0
120.0
118.18(13)
110.35(12)
131.04(13)
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C(16)-C(17)-C(21)
C(16)-C(17)-C(5)
C(21)-C(17)-C(5)
C(16)-C(17)-H(20)
C(21)-C(17)-H(20)
C(5)-C(17)-H(20)
C(5)-C(18)-H(7)
C(5)-C(18)-H(8)
H(7)-C(18)-H(8)
C(5)-C(18)-H(9)
H(7)-C(18)-H(9)
H(8)-C(18)-H(9)
C(7)-C(19)-C(20)
C(7)-C(19)-H(12)
C(20)-C(19)-H(12)
C(10)-C(20)-C(19)
C(10)-C(20)-H(11)
C(19)-C(20)-H(11)
N(2)-C(21)-C(23)
N(2)-C(21)-C(22)
C(23)-C(21)-C(22)
N(2)-C(21)-C(17)
C(23)-C(21)-C(17)
C(22)-C(21)-C(17)
C(21)-C(22)-H(14)
C(21)-C(22)-H(13)
H(14)-C(22)-H(13)
C(21)-C(22)-H(15)
H(14)-C(22)-H(15)
H(13)-C(22)-H(15)
C(21)-C(23)-H(18)
C(21)-C(23)-H(16)
H(18)-C(23)-H(16)
C(21)-C(23)-H(17)
H(18)-C(23)-H(17)
H(16)-C(23)-H(17)
C(25)-C(24)-C(3)
C(25)-C(24)-H(24)

119.98(12)
103.37(11)
114.14(11)
106.1
106.1
106.1
109.5
109.5
109.5
109.5
109.5
109.5
118.21(14)
120.9
120.9
121.14(14)
119.4
119.4
105.73(12)
107.10(12)
107.45(12)
111.83(11)
114.30(12)
110.06(12)
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
120.48(14)
119.8



C(3)-C(24)-H(24) 119.8

C(26)-C(25)-C(24) 121.09(15)
C(26)-C(25)-H(25) 1195
C(24)-C(25)-H(25) 119.5
C(25)-C(26)-C(27) 118.56(14)
C(25)-C(26)-H(26) 120.7
C(27)-C(26)-H(26) 120.7
C(2)-C(27)-C(26) 121.91(15)
C(2)-C(27)-H(27) 119.0
C(26)-C(27)-H(27) 119.0

Symmetry transformations used to generate equivalent atoms:

Table 4.  Anisotropic displacement parameters (A 2x 103) for mo_180134lt_Om.
The anisotropic

displacement factor exponent takes the form: -2p2[ h2 a*2Ull+ .. +2hka*b*
ul2 ]

ull u22 u33 u23 ul3 ul2
0() 20(2) 17(1) 31(2) 3(1) 6(1) 9(1)
0(2) 23(1) 13(1) 15(1) 2(1) 1(1) 8(1)
N(1) 13(1) 12(1) 22(1) -2(2) 3(1) 4(1)
N(2) 18(1) 15(1) 16(1) 0(1) 0(1) 7(1)
C(2) 17(1) 14(1) 30(2) -2(2) -3(2) 5(1)
C(2) 20(2) 13(1) 19(1) 3(1) -2(2) 8(1)
C(3) 20(2) 13(1) 15(1) 2(1) 0(1) 9(1)
C(4) 14(1) 11(1) 18(1) 1(1) 2(1) 5(1)
C(5) 14(1) 12(1) 16(1) 1(1) 3(1) 5(1)
C(6) 17(1) 10(1) 16(1) 1(1) 0(1) 5(1)
C(7) 12(1) 16(1) 16(1) 1(1) -2(2) 7(1)
C(8) 13(1) 14(1) 17(1) 2(1) -2(2) 6(1)
C(9) 16(1) 20(2) 21(2) -2(2) 0(1) 10(1)
C(10) 140 26(1) 18(1) 2(1) 2(1) 8(1)
C(11) 10(1) 13(1) 19(1) 2(1) 2(1) 5(1)
C(12) 140 13(1) 27(1) 6(1) 3(1) 5(1)
C(13) 140 22(1) 25(1) 13(1) 5(1) 7(1)

C(14) 15(1) 28(1) 16(1) 5(1) 3(1) 9(1)



C(15)  14(1) 17(1) 20(1) 2(1) 2(1) 7(1)

c(16)  9(1) 13(1) 19(1) 3(1) 2(1) 4(1)
C(17) 14(1) 11(1) 16(1) 1(1) 1(1) 4(1)
C(18)  20(1) 17(1) 19(1) 4(1) 6(1) 6(1)
C(19) 13(1) 15(1) 21(1) 1(1) “1(1) 6(1)
C(20)  13(1) 19(1) 23(1) 5(1) 1(1) 5(1)
C(1) 17(1) 11(1) 20(1) 1(1) “1(1) 5(1)
C(22) 22(1) 13(1) 26(1) 4(1) 0(1) 5(1)
C(23)  23(1) 14(1) 22(1) -2(1) “1(1) 9(1)
C(24) 21(D) 14(1) 19(1) 3(1) 4(1) 6(1)
C(25) 27(1) 20(1) 19(1) 7(1) 8(1) 12(1)
C(26)  36(1) 18(1) 17(1) 2(1) 5(1) 15(1)
C(27)  29(1) 13(1) 18(1) -1(1) -3(1) 8(1)

Table 5.  Hydrogen coordinates ( x 104) and isotropic  displacement parameters
(A 2x 10 3)
for mo_180134It_Om.

X y z U(eq)
H(1) -1150(30) 1600(20) 2346(13) 32
H(1A) -183 4891 2038 19
H(28) -2444 3096 1200 25
H(29) -2609 1371 1040 25
H(22) 3677 6560 2366 17
H(19) -404 7132 1309 17
H(10) -2127 9658 3908 22
H(2) -3954 7333 4333 23
H(21) 1656 4468 3636 21
H(4) 1911 5013 5105 24
H(5) 2680 7498 5691 23
H(6) 3132 9447 4821 20
H(20) 4309 9631 3010 16
H(7) 2958 7704 962 28
H(8) 4716 8766 1629 28
H(9) 3154 9414 1220 28

H(12) -2500 5081 2415 19



H(11) -4195 5085

H(14) 3132 11351
H(13) 4612 12074
H(15) 2803 12588
H(18) 1551 12007
H(16) 3405 11627
H(17) 1320 10436
H(24) 4275 5574
H(25) 4972 3902
H(26) 2628 1620
H(27) -401 978

3574
1920
2760
2557
3846
4178
4215
1306

369
-197

231

22
30
30
30
29
29
29
21
24
26
24

(d) X-ray data for compound 7e :

Table 1. Crystal data and structure refinement for mo_180316It_Om_sq.

Identification code mo_180316It_0m_sq
Empirical formula Cy7Hzs N2, O

Formula weight ~ 393.49

Temperature 100(2) K

Wavelength  0.71073 A

Crystal system Monoclinic

Space group P 21/c

Unit cell dimensions  a=9.3848(5) A  a=90°.

b=17.3334(8) A  b=94.091(2)°.
c=12.7967(6) A g =90°.
Volume 2076.34(18) A3
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Z 4

Density (calculated) 1.259 Mg/m3

Absorption coefficient 0.077 mm-1

F(000) 836

Crystal size  0.18 x 0.15 x 0.15 mm3

Theta range for data collection 1.981 to 26.417°.
Index ranges -11<=h<=11, -21<=k<=21, -16<=I<=15
Reflections collected 36450

Independent reflections 4257 [R(int) = 0.0652]
Completeness to theta = 25.242° 100.0 %

Absorption correction  Semi-empirical from equivalents
Max. and min. transmission 0.9485 and 0.9086
Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 4257 /0/274
Goodness-of-fiton F2  1.020

Final R indices [I1>2sigma(l)] R1 = 0.0481, wR2 = 0.1155
R indices (all data) R1 =0.0700, wR2 = 0.1274
Extinction coefficient n/a

Largest diff. peak and hole  0.738 and -0.684 e.A -3
Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement
parameters (A 2x 103)

for mo_1803161t_ Om_sq. U(eq) is defined as one third of the trace of the
orthogonalized Uij tensor.

x 'y z Uea)

0(1)3288(1) 10669(1) 5610(1) 18(1)
N(1)1479(2) 9324(1) 5849(1) 16(1)
N(2)6469(2) 9147(1) 6677(1) 16(1)
C(1)-1266(2) 7512(1) 6232(2) 21(1)
C(2)-324(2) 7774(1) 7036(2) 19(1)
C(3)564(2) 8402(1) 6860(1) 16(1)
C(4)1681(2) 8806(1) 7459(1) 16(1)
C(5)2214(2) 9349(1) 6817(1) 15(1)
C(6)3469(2) 9860(1) 7128(1) 14(1)
C(7)4223(2) 10135(1) 6159(1) 14(1)
C(8)5681(2) 10467(1) 6464(1) 15(1)
C(9)6778(2) 9944(1) 6759(1) 15(1)
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C(10)  8150(2)
C(ll) 8432(2)

C(12) -1367(2) 7876(1)
C(13) -509(2) 8498(1)
C(14) 468(2) 8747(1)
C(15) 2309(2) 8716(1)
C(16)  3674(2) 9034(1)
C(17) 4503(2) 9388(1)
C(18) 5471(2) 8770(1)
C(19) 6413(2) 8382(1)
C(20)  4667(2) 8145(1)

C(2l)  7362(2)
C(22) 5988(2)
C(23) 2938(2)

C(24)  4251(2) 9020(1)

C(25) 3532(2)
C(26) 2217(2)
C(27)  1601(2)

10212(1) 7039(1)
10996(1) 7035(2)

5253(2)
5051(2)
5849(1)
8530(1)
8763(1)
7894(1)
7396(1)
8271(2)
6751(2)

11514(1) 6732(2)
11251(1) 6452(1)
10570(1) 7726(1)

9797(1)

19(1)
23(1)
22(1)
20(1)
17(1)
16(1)
14(1)
14(1)
16(1)
23(1)
21(1)
21(1)
19(1)
17(1)
18(1)

8672(1) 10579(2) 23(1)
8332(1) 10341(2) 25(1)
8366(1) 9327(2) 22(1)

Table 3.  Bond lengths [A] and angles [°] for mo_180316It_Om_sq.
O(1)-C(7) 1.427(2)
N(1)-C(5) 1.375(2)
N(1)-C(14) 1.379(2)
N(1)-H(12) 0.8800
N(2)-C(9) 1.414(2)
N(2)-C(18) 1.509(2)
N(2)-H(11) 0.8800
C(2)-C(2) 1.384(3)
C(1)-C(12)  1.400(3)
C(1)-H(2) 0.9500
C(2)-C(3) 1.400(3)
C(2)-H(®4) 0.9500
C(3)-C(14) 1.422(3)
C(3)-C(4) 1.436(3)
C(4)-C(5) 1.368(2)
C(4)-C(15) 1.461(3)
C(5)-C(6) 1.504(3)
C(6)-C(7) 1.546(2)
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C(6)-C(23)
C(6)-C(17)
C(7)-C(8)
C(7)-H(16)
C(8)-C(22)
C(8)-C(9)
C(9)-C(10)
C(10)-C(11)
C(10)-H(15)
C(11)-C(21)
C(11)-H(2)
C(12)-C(13)
C(12)-H(3)
C(13)-C(14)
C(13)-H(25)
C(15)-C(27)
C(15)-C(16)
C(16)-C(24)
C(16)-C(17)
C(17)-C(18)
C(L7)-H(20)
C(18)-C(20)
C(18)-C(19)
C(19)-H(6)
C(19)-H(5)
C(19)-H(7)
C(20)-H(9)
C(20)-H(8)
C(20)-H(10)
C(21)-C(22)
C(21)-H(14)
C(22)-H(13)
C(23)-H(18)
C(23)-H(19)
C(23)-H(17)
C(24)-C(25)
C(24)-H(24)
C(25)-C(26)

1.550(2)
1.561(2)
1.509(3)
1.0000
1.390(3)
1.403(3)
1.391(3)
1.384(3)
0.9500
1.382(3)
0.9500
1.381(3)
0.9500
1.392(3)
0.9500
1.395(3)
1.407(3)
1.393(3)
1.531(2)
1.569(2)
1.0000
1.528(3)
1.533(3)
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
1.390(3)
0.9500
0.9500
0.9800
0.9800
0.9800
1.385(3)
0.9500
1.382(3)
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C(25)-H(23) 0.9500
C(26)-C(27) 1.383(3)
C(26)-H(21) 0.9500
C(27)-H(22) 0.9500

C(5)-N(1)-C(14)
C(5)-N(1)-H(12)
C(14)-N(1)-H(12)
C(9)-N(2)-C(18)
C(9)-N(2)-H(11)
C(18)-N(2)-H(11)
C(2)-C(1)-C(12)
C(2)-C(1)-H(2)
C(12)-C(1)-H(1)
C(1)-C(2)-CE)
C(1)-C(2)-H(4)
C(3)-C(2)-H(4)
C(2)-C(3)-C(14)
C(2)-C(3)-C(4)
C(14)-C(3)-C(4)
C(5)-C(4)-CE)
C(5)-C(4)-C(15)
C(3)-C(4)-C(15)
C(4)-C(5)-N(2)
C(4)-C(5)-C(6)
N(1)-C(5)-C(6)
C(5)-C(6)-C(7)
C(5)-C(6)-C(23)
C(7)-C(6)-C(23)
C(5)-C(6)-C(17)
C(7)-C(6)-C(17)
C(23)-C(6)-C(17)
O(1)-C(7)-C(8)
O(1)-C(7)-C(6)
C(8)-C(7)-C(6)
O(1)-C(7)-H(16)
C(8)-C(7)-H(16)
C(6)-C(7)-H(16)

108.90(15)
125.6
125.6
120.71(14)
119.6
119.6
121.12(18)
119.4
119.4
119.39(18)
120.3
120.3
118.31(17)
135.57(17)
106.05(16)
107.47(16)
119.76(17)
132.73(17)
109.71(16)
124.03(16)
126.19(15)
111.32(14)
108.97(14)
109.44(14)
107.29(14)
111.40(14)
108.32(14)
113.22(14)
107.11(14)
111.64(14)
108.2
108.2
108.2
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C(22)-C(8)-C(9)  119.04(17)
C(22)-C(8)-C(7)  123.69(17)
C(9)-C(8)-C(7)  117.26(16)
C(10)-C(9)-C(8)  120.15(17)
C(10)-C(9)-N(2)  121.73(17)
C(8)-C(9)-N(2)  117.90(16)
C(11)-C(10)-C(9) 119.98(18)
C(11)-C(10)-H(15) 120.0

C(9)-C(10)-H(15) 120.0

C(21)-C(11)-C(10) 120.26(18)
C(21)-C(11)-H(2) 119.9

C(10)-C(11)-H(2) 119.9

C(13)-C(12)-C(1) 121.10(18)
C(13)-C(12)-H(3) 119.5

C(1)-C(12)-H(3) 119.5

C(12)-C(13)-C(14) 117.83(18)
C(12)-C(13)-H(25) 121.1

C(14)-C(13)-H(25) 121.1

N(1)-C(14)-C(13) 129.94(17)
N(1)-C(14)-C(3) 107.86(16)
C(13)-C(14)-C(3) 122.20(18)
C(27)-C(15)-C(16) 119.25(17)
C(27)-C(15)-C(4) 123.46(17)
C(16)-C(15)-C(4) 117.23(16)
C(24)-C(16)-C(15) 118.78(16)
C(24)-C(16)-C(17) 120.90(16)
C(15)-C(16)-C(17) 120.31(15)
C(16)-C(17)-C(6) 109.95(14)
C(16)-C(17)-C(18) 111.11(14)
C(6)-C(17)-C(18) 117.08(14)
C(16)-C(17)-H(20) 106.0

C(6)-C(17)-H(20) 106.0

C(18)-C(17)-H(20) 106.0

N(2)-C(18)-C(20) 106.37(14)
N(2)-C(18)-C(19) 106.55(15)
C(20)-C(18)-C(19) 108.66(16)
N(2)-C(18)-C(17) 110.76(14)
C(20)-C(18)-C(17) 115.23(15)
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C(19)-C(18)-C(17) 108.89(15)
C(18)-C(19)-H(6) 109.5
C(18)-C(19)-H(5) 109.5
H(6)-C(19)-H(5) 109.5
C(18)-C(19)-H(7) 109.5
H(6)-C(19)-H(7)  109.5
H(5)-C(19)-H(7)  109.5
C(18)-C(20)-H(9) 109.5
C(18)-C(20)-H(8) 109.5
H(9)-C(20)-H(8) 109.5
C(18)-C(20)-H(10) 109.5
H(9)-C(20)-H(10) 109.5
H(8)-C(20)-H(10) 109.5
C(11)-C(21)-C(22) 120.08(18)
C(11)-C(21)-H(14) 120.0
C(22)-C(21)-H(14) 120.0
C(21)-C(22)-C(8) 120.47(18)
C(21)-C(22)-H(13) 119.8
C(8)-C(22)-H(13) 119.8
C(6)-C(23)-H(18) 109.5
C(6)-C(23)-H(19) 109.5
H(18)-C(23)-H(19) 109.5
C(6)-C(23)-H(17) 109.5
H(18)-C(23)-H(17) 109.5
H(19)-C(23)-H(17) 109.5
C(25)-C(24)-C(16) 121.15(18)
C(25)-C(24)-H(24) 119.4
C(16)-C(24)-H(24) 119.4
C(26)-C(25)-C(24) 119.97(18)
C(26)-C(25)-H(23) 120.0
C(24)-C(25)-H(23) 120.0
C(25)-C(26)-C(27) 119.71(18)
C(25)-C(26)-H(21) 120.1
C(27)-C(26)-H(21) 120.1
C(26)-C(27)-C(15) 121.04(19)
C(26)-C(27)-H(22) 119.5
C(15)-C(27)-H(22) 119.5
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Symmetry transformations used to generate equivalent atoms:

Table 4. Anisotropic displacement parameters (A 2x 103) for
mo_180316It_Om_sg. The anisotropic

displacement factor exponent takes the form: -2p2[ h2 a*2U11+... +2hka* b*
Uiz2]

U1l u22 U33 U23 U13 U12

O@)19(1)  20(1)  16(1) 5(1) 1(1)  6(1)
N(L)17(1)  20(1) 12(1) 2(1) 1(1)  O(Q)
N@)21(1)  15(1) 13(1) -1(1)6(1)  1(1)
C(1)14(1)  20(1)  30(1)  -4(1)4Q)  -1(1)
C(2)15(1)  19(1)  22(1) -2(1)4)  2(1)
C(3)14(1) 18() 17(1)  -3(1)4)  5(1)
C(4)16(1)  16(1)  15(1) -1(1)3(L)  2(1)
C(5)16(1)  16(1) 12(1) -1(1)3(L)  3(1)
C(6)15(1)  15(1) 12(1) 1(1)3(1)  1(1)
C(7)18(1)  14() 12(1) 21 1(1)  2(1)
C(8)20(1) 17(1) 9(1)  1(1)4Q)  -1(1)
C(9)21(1) 16(1) 10(1)  1(1)5(1)  -1(1)
C(10) 16(1) 25(1) 16(1) -1(1)3(1)  0(1)
C(1l) 21(1) 28(1) 20(1) -4)7Q)  -8(1)
C(12) 16(1) 28(1) 22(1)  -9(1)-1(1)  2(1)
C(13) 16(1) 27(1) 16(1) -2()1(1)  4(1)
C(14) 14(1) 18(1) 18(1)  -3()3()  4(1)
C(15) 20(1) 14(1) 15(1) -1(1)3@1)  0(1)
c(16) 19(1) 12(1) 13(1) 1) 3@)  1(D)
c(17) 15(1) 15(1) 13(1) 1) 2(1)  0(1)
c(18) 18(1) 15(1) 16(1) 3(1)5(1)  2(1)
C(19) 23(1) 28(1) 21(1) 9) B(1)  9(1)
C(20) 22(1) 15(1) 27(1)  -2()8)  1(1)
C(21) 28(1) 18(1) 18(1) -2(1)9(1)  -8(1)
C(22) 26(1) 16(1) 15(1) 1) 61)  1(D)
C(23) 20(1) 18(1) 14(1) O)3(1)  2(1)
C(24) 21(1) 16(1) 16(1) 1(1)2(1)  -1(1)
C(25) 31(1) 25(1) 13(1) 3() 1))  -2(1)
C(26) 33(1) 28(1) 15(1)  4(1) 8(1)  -7(1)
C(27) 24(1) 25(1) 18(1) O(1) 5(1)  -7(1)




Table 5.  Hydrogen coordinates ( x 104) and isotropic  displacement parameters

(A2x 103)
for mo_180316It_0m_sq.

X 'y z U(eq)

H(12) 1629 9627 5316
H(1l) 6864 8868 6200
H(1)-1854 7079 6347 26
H(4)-2817529 7702 22
H(16) 4347 9680 5695
H(15) 8893 9857 7234
H(2)9364 11178 7241 27
H(3)-2037 7692 4719 27
H(25) -5838747 4388 23
H@20) 5172 9772 8245
H6)7067 8019 7963 35
H(G)5809 8102 8737 35
H(7)6966 8775 8672 35
H(©)4095 8384 6168 32
H(8)4038 7863 7197 32
H(10) 5354 7786 6474
H(14) 7566 12050 6714
H(13) 5254 11610 6251
H(18) 2238 10856 7271
H(19) 3750 10907 7930
H(17) 2490 10397 8354
H(@24) 5154 9253 9968
H(23) 3943 8667 11279
H@21) 1737 8077 10871
H(22) 682 8148 9171 27

20
19

17
22

17

32
26
23
26
26
26
21
28
30
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(V1) Coordinates for the Optimized Structures
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-5.8191660799
-4.8323713054
-3.5902811593
-3.3592064087
-4.3695265754
-5.5756963301
-6.7641933602
-4.9778461560
-2.5734363647
-2.1103236459
-4.2118640763
-6.3422334148
-1.7067949331
-1.5757612007
-0.9654578297
-1.6464781061
-0.3773630920
-0.5716739908

0.0841051146

0.3537719737
-2.3563793426
-3.2769671295
-2.6142387104
-1.7045335729
-1.7558414901
-1.6946917012
-0.2989619380
-2.7118786609
-2.0155939064

0.4826190236

1.4241292194

0.3252944907

2.2280006371

1.5347603602

-0.4598301982
-1.4197035353
-1.2626870663
-0.1279799777

0.8396947191

0.6775376977
-0.5767835757
-2.2959665203
-2.1730277928

0.0838862243

1.7213366673

1.4421787640
-3.0384679529

0.9987840147
-3.1431423705
-0.6517866396
-0.2532648325
-0.0480320955

0.6329444748
-1.0714859174
-1.8459058284
-2.1012475317
-1.6497428860
-2.7285084371
-4.5724483201
-6.2371555460
-6.9982883620
-7.4793643328
-5.6005854604
-7.4329086761
-6.5561089500
-8.7313061872
-6.9975577604
-5.5611901081

2.7689033864
2.8858462900
2.2073165035
1.3639416837
1.3040828140
1.9836766109
3.2884647068
3.5088698697
2.5008796443
0.6019033750
0.6903979809
1.8943737834
2.7836213345
0.8574539032
3.5651952058
-0.4273022630
-1.1370524927
-2.1973269833
-0.6946971014
-1.1080253690
-1.0081872480
-0.4792028939
-2.0569459700
-1.0174303914
1.3179292193
-0.3257342125
-0.5797396321
-0.0924181465
-1.7648438570
0.5155023958
1.0464759717
0.9866596357
2.0984438099
0.6263111185
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1.1395140590
-0.4077852032

2.0851891677

2.9727980010

1.0363902199

2.7166549821
-3.9626350499
-4.8330231222
-4.3011689646
-6.0760911958
-4.5579451243
-5.5477310621
-3.5971394005
-6.4348570551
-6.7663730324
-5.8251953271
-7.4052397933
-1.9923722397
-0.8426687883
-3.1303294446
-0.8362431139

0.0213735278
-3.1054726958
-4.0126418076
-1.9629573388

0.0527064954
-3.9838408936
-1.9510524841

0.3685388601
-0.4911158084
-1.3845686718
-1.4313338589
-0.5573286564

0.3359563439

-9.1578051113
-90.3871381845
-8.2941868147
-6.3297214736
10.1698805257
-8.6349213986
-7.3057314356
-6.2885335395
-8.2225619653
-6.1925304701
-5.5973666889
-8.1156219527
-9.0021906450
-7.1018349567
-5.4097207034
-8.8274457381
-7.0269697617
-6.3436755757
-6.2923804790
-7.0392013765
-6.9727827020
-5.7337580034
-7.7161222908
-7.0506274248
-7.6847639046
-6.9454428002
-8.2667672076
-8.2134059975

-1.6125536070
-2.1613255189
-1.3301217254
0.0665092776
0.5901708764
-0.2425448958

2.0373526012
0.5293888912
2.5946551084
2.5207582612
2.4165206572
3.4093356151
0.5290998166
0.1377576131
1.5198184395
0.7695607510
-0.6525845036
2.1348549069
1.7906329401
1.7638961041
0.4695140362
2.9062299304
2.2448356188
-2.9799089045
-3.7586946881
-3.3711321514
-4.9767200691
-3.4157385237
-4.5916971722
-2.7407754290
-5.3922513610
-5.5993415970
-4.9141434216
-6.3403337307

-0.8391399970
0.1097041742
0.7926395574
0.5320270142

-0.4231046548

-1.1020137150
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1.0631460536
-0.4680437791
-2.3160623011
-2.4408715108
-0.5811469114

1.0059351881
-3.1250750157
-3.4146039635
-3.8745283583
-2.2374562865
-3.3374012542
-3.0418135262
-4.2732540885
-3.5236796771
-0.9190083634
-0.1814039449
-0.5095514894
-1.0494503605
-2.7209900491
-3.0192210549
-1.6477452450
-3.5536108008
-4.1016896255
-0.6385471014
-0.9319317778

0.6666389814

0.1236430212
-1.9541452501

1.7070322708

0.8514412489

1.4387541136
-0.0890780808

2.7298644386

2.2546552335
-2.9866607363
-3.6023473069
-1.8806250045
-3.0787745882

-2.2532388141
-3.2256384632
-1.7674968195
0.8959100490
1.6529678826
0.1827961628
-1.1384908415
0.9733527057
-0.8457779120
1.6037969615
2.4492863985
3.5059661648
2.3591185072
2.1859307855
1.6359271482
0.9634709894
2.6537423628
1.3756404205
-3.7312465939
-5.9178711266
-6.7843997585
-6.0910387784
-6.7334594094
-6.6451952662
-6.6863054224
-6.5210268137
-6.5984043141
-6.8082610482
-6.4410155693
-6.4983245591
-6.4782554704
-6.6405158776
-6.3514712793
-6.4231295983
-5.3482608088
-4.1568122503
-5.8556097149
-3.4441174828

-1.3732021704
0.3214302106
1.8159540740
1.2380391920

-0.6427959892

-1.8431567743
2.5544300089
0.7512426187
3.2601215223
2.3791131326
2.9646121324
2.9636047057
2.4070516877
4.0133702371
3.1027060816
2.6619551054
3.0848229520
4.1596616236
2.5816400515
3.3890059805
3.4321737579
4.8981098107
2.5364471029
2.4626005931
1.0992185013
2.9319011874
0.1862466330
0.7545469605
2.0077497931
4.0006654750
0.6363838066

-0.8779260820
2.3614959923

-0.0775946905
5.9580425503
6.3299711883
6.6310677422
7.4101556579
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-4.4856540606
-1.3695531855
-1.4466497377
-1.9629915499
-3.5518640367
-0.5096282558
-1.5624226706
-4.5282966759
-3.7757619206
-5.7181520803
-4.2372502442
-2.8565151504
-6.1654393329
-6.2757940090
-5.4268112717
-3.6634268328
-7.0928125465
-5.7796146318

1.1534854093
0.3232734750
-0.8888369158
-1.2508716115
-0.4292126157
0.7793311827
2.0995255249
0.5956704894
-1.9154820530
-2.5813214516
-0.6956431406
1.4512467785
-2.9748037285
-2.7704301826
-3.6181681495
-3.7574478260
-5.1302756818

-3.8172514691
-5.1300984415
-6.8005101983
-3.9271065129
-2.5177739174
-5.5120349527
-3.3718498025
-8.0517417084
-90.1398218279
-8.1923641681
10.4216399848
-8.9916050534
-9.4809231164
-7.3141551086
10.5931277306
11.2850968232
-9.6126182750
11.5929544964

0.3395315054
-0.7684855969
-0.6519391553

0.5845993410

1.6962937103

1.5544565144

0.2756259032
-1.7132991072
-1.6234886022

0.4329316088

2.6469594726

2.4054970096
-1.0041291791

0.8674886633
-1.5999078977

0.2622432327

0.4576096274

5.7979313689
7.7087233032
6.3232111102
8.0960481945
7.7217070084
8.2504772201
8.9386541536
2.8761466784
2.4512805942
3.5791477100
2.7552452470
1.8955753461
3.8722391056
3.8853048715
3.4642234167
2.4334393556
44211518524
3.6970488164

2.5095069896
2.4276280550
1.7130060460
1.0962559360
1.2125970421
1.9064856476
3.0373635561
2.8890152954
1.5160760454
0.4484889790
0.7615208692
1.9778865093
0.7467442025
-0.5293611638
0.1101186371
1.3822053044
0.7712188284
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-5.4409549042
-5.1458662297
-5.8730649639
-3.7009828325
-2.7232382152
-3.9546885861
-4.4434536998
-1.9698627471
-2.2247170037
-1.0791541563
-2.3188596481
-3.6368286677
-0.3329826948
-0.9479985377

1.0396382061
-0.1527629734
-2.0245801868

1.8160189236

1.4776235537

1.2240373165
-0.6197056387

2.8872921599

1.8347684246
-1.2895927423
-1.3722211636
-0.2587117562
-0.3796199425
-2.2080589280

0.7246581479
-0.2425785520

0.6678616402
-0.4336600445

1.5332706786

1.4342107596
-4.1413874277
-3.8149992862
-4.9984265103
-4.3694590749

1.5008531861

0.2280633622
-0.1709956644

0.5721418853

0.3964711267

1.6277319991
-0.0240726102
-3.5576713786
-5.8402128859
-6.8829840868
-6.2078083419
-6.3658040636
-6.6849745640
-6.3388230771
-6.8971759949
-6.1889280643
-6.2077233654
-6.7528777170
-7.1733317382
-6.3954607293
-5.9221096124
-6.9212639234
-6.2867753122
-5.8220291760
-4.5802286537
-6.7172055909
-4.2242768454
-3.9218152891
-6.3469652434
-7.6820971829
-5.1035166005
-3.2630301451
-7.0361493351
-4.8246644665
-7.6777483956
-8.6761975536
-7.8953422035
-9.9443020621

0.8994498422
-0.2977701050
1.2731146333
2.8620474162
3.3101279734
3.0116868870
3.4011559073
2.1306754466
2.7857490864
2.2919670686
4.3574854022
2.2307092259
1.1178602072
-0.0846644765
1.2062307634
-1.2245954148
-0.1387718420
0.0578718112
2.1594281393
-1.1564409141
-2.1680824574
0.1130356794
-2.0472933716
5.2428655384
5.8667701548
5.5088922282
6.7818278274
5.6515961388
6.4270225547
5.0140209168
7.0603658790
7.2843492174
6.6510054619
7.7771541259
2.4401263486
1.5295592385
3.5123821295
1.7087314470
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-3.1483008538
-5.5447093093
-5.2284441532
-5.2313745202
-4.1266007863
-6.2165455029
-5.6607285226

-6.1583196247
-5.1456155521
-3.8190739717
-3.5285600645
-4.5628280021
-5.8718874222
-7.1885633425
-5.3720129205
-2.5579422011
-2.0924252716
-4.3475016330
-6.6819046269
-1.5720786558
-1.7800302398
-0.7949143731

0.4748249114

0.6131569109

0.4666721060

1.3440016784
-0.8549333559
-1.8446511712
-0.6155103830
-0.1249057070
-2.2480488424
-1.8163723334
-0.8136466672
-3.0335049328
-1.1648231244

-8.4656901485
-90.1682518328
-7.0855087375
10.1911759114
10.7368483933
-9.3576816378
11.1793616063

-0.6128786696
-1.3855587123
-0.9267641442
0.3029752704
1.0851842382
0.6165835475
-0.9578825213
-2.3317185064
-1.5518699008
0.5855407864
2.0342866697
1.1990995083
-0.6085551817
1.6048821265
-0.2945861556
0.5369525713
1.1470432172
1.1927448030
-0.1265891708
-1.2036720901
-1.6541155496
-0.6481158478
-2.0167565574
-3.5268978453
-5.8523043719
-6.3470686259
-6.9149805808
-6.4683338158

0.7002242040
3.6761963601
4.1959960598
2.7785774263
1.0074175116
4.5076764688
2.9114850196

0.9873851286
1.5444091506
1.4816051466
0.8114809664
0.2865730111
0.3670781206
1.0324192512
2.0297618232
1.8757957647
0.9630671604
-0.1989144062
-0.0647663425
1.6754745351
1.1738784061
0.4812318396
0.5703437086
-0.3294878200
1.4454269465
0.6596562531
-0.7309996161
-0.8335468685
-1.6456502501
-0.6367328699
2.2250975066
2.4618482309
3.6666939257
2.6941800793
1.1100072297
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0.2117872911
1.0398747474
0.4101699673
2.0739859240
0.8825543670
1.4523918402
-0.2521002927
2.2856860906
2.7138508291
1.6110404089
3.0931616859
-3.9401892238
-5.0216097086
-3.7589688379
-5.9405333315
-5.1323972577
-4.6876468796
-2.9035202133
-5.7757456306
-6.7854582034
-4.5589567995
-6.4941417606
-0.7690139477
0.5359870198
-1.6718130627
0.9427080982
1.2149033717
-1.2507550942
-2.6807556650
0.0530036873
1.9587032884
-1.9458027229
0.3755567256
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C -3.3350589110
C -2.8451585167

-5.5416768491
-4.8087687193
-5.5386938622
-4.0486037902
-4.8279774016
-4.7823077619
-6.1207584822
-4.0336652307
-3.4687929893
-4.7719375331
-3.4416009770
-6.7279966156
-5.8670046406
-7.4528934749
-5.7260427148
-5.3208312544
-7.3042747663
-8.1132246318
-6.4414640919
-5.0543032097
-7.8642727932
-6.3275656524
-7.8096682425
-8.1688301857
-8.7264297832
-9.4868264903
-7.4288880601
10.0399449924
-8.4087734054
10.4234879233
-9.7782244989
10.7656040444
11.4476475613

0.5476275962
-0.5870496278

4.1631311634
3.3114556353
5.5412537420
3.8610120916
2.2376018624
6.0732493835
6.1732360923
5.2384098604
3.2021055766
7.1476318333
5.6582476726
3.7492600597
3.5773737762
4.9238079868
4.6184014235
2.6460533034
5.9541466460
5.0155593705
5.8052994644
4.4983003114
6.8759203427
6.6117686092
0.9586762085
1.2832687793
0.4289217854
1.0727116106
1.6936260382
0.2238887738
0.1907299990
0.5444469807
1.3228797527
-0.1884845691
0.3823134288

4.3692262431
3.7459738221
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-2.6338358051
-2.9676150930
-3.4382094737
-3.6247019904
-3.5013338061
-2.6213404730
-2.1882299343
-2.5832363154
-3.6633430952
-4.0074832699
-2.0963022451
-2.3946780341
-2.9399179018
-2.5299835588
-3.3542343582
-1.6661401191
-2.2401995563
-4.1666236192
-4.5935903090
-4.9206760421
-3.8912504566
-1.8892886217
-1.4532598625
-1.2410575261
-2.5319509793
-0.1365358100
-0.8758031786

0.1768931225
-1.5790970440

0.5141669449

0.7193313995
-1.2232086606
-2.3921878580
-0.1801197154

1.3244527805
-1.7681156244

0.0887758506
-3.8183496874

-0.5745723838
0.6117011111
1.7646402012
1.7237165880
0.5414221051

-1.4825737062

-1.6001217434
0.4020899768
2.6675112098
2.5968664321

-0.9817763144
1.1919815307

-1.0795955950

-0.5679712540

-0.0635814157
0.0983838173

-1.4292894386

-1.9547255783

-1.9917081908

-1.6122245234

-2.9825952764

-3.5603166694

-5.8452835796

-6.3160129055

-6.9909359691

-6.3870120205

-5.4508136105

-4.5462767774

-5.5707827115

-3.7350931286

-4.4697573680

-4.7621186020

-6.2861554818

-3.8408489534

-3.0193135874

-4.8485222025

-3.2079407836

-7.0126945772

2.3493044757
1.6072402793
2.2662501151
3.6374105711
5.4439545644
4.3206713386
1.4364599718
0.2401505712
1.7033593202
4.1595317122
0.1872755845
-0.4729979006
-0.9506727767
-2.3114291882
-2.8282001848
-2.2582964812
-2.9297573039
-0.9287719929
0.0763979118
-1.6465535859
-1.2042314221
1.8374593843
2.2847098034
3.8428416736
1.8268280790
1.5047172369
4.8749940396
4.7376794903
6.0713289797
5.8230192455
3.8008208845
7.1494650924
6.1383599553
7.0279098990
5.7201286423
8.0852356597
7.8684032287
2.3841279132
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-4.8004935699
-4.0886018494
-6.0853254975
-4.5538176395
-5.3784215241
-3.2944319524
-6.3764499443
-6.8585632866
-5.6021194138
-7.3784207846
0.4280370538
1.4910866921
-0.0407075828
2.0970775035
1.8321435609
0.5747699711
-0.8706028908
1.6405969558
2.9267477213
0.2181775005
2.1153746497

-1.6334046866
-1.7285620239
-2.1510397448
-2.4752743565
-2.3582394843
-1.9502401122
-1.3129315560
-1.4852170321
-2.3241212215
-2.8519954151
-2.5939729255
-1.8560893160
-2.7758767545
-3.1433631302

-6.1540852444
-7.9396253946
-6.2271378670
-5.4424828056
-8.0049111321
-8.5905935010
-7.1494785338
-5.5593392368
-8.7253312792
-7.2020310550
-7.6591143935
-7.7798259599
-8.7451650450
-9.0255374592
-6.9101797041
-9.9856071494
-8.6121395631
10.1291047387
-9.1310332028
10.8417428200
11.0974599586

0.0354949169
-0.9876546754
-0.7192575753

0.6729232000

1.7151844815

1.3968941188
-0.1631008675
-2.0069997617
-1.5563882262

0.6941069707

2.7420811385

2.1742978054
-0.6758704223

1.5717214826

1.8963450048
3.3883474345
2.4375071590
1.1152690433
3.9153553294
3.7378528773
3.4435665125
2.0692574806
4.6972262574
3.8595317992
1.7053597528
2.5960132220
0.9720497965
2.7576804317
3.1476917903
1.1447656285
0.2874767158
2.0348324219
3.4508517651
0.5792855021
2.1637134018

5.2018727028
4.3050935897
2.9588168431
2.5902797427
3.5714054917
4.8320787482
6.2216065822
4.5955849447
1.8662120635
1.2739126755
3.3020362605
5.5864911037
0.7550662429
0.7141255626
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-3.0748181662
-3.5307749424
-4.4969292256
-3.6354064381
-2.8243615714
-2.9870155159
-2.6204487966
-3.9732399020
-2.3217054804
-1.9725019351
-1.5351566139
-1.3878737753
-2.6058302830
-0.1960942396
-0.8811038265

0.2554178643
-1.5321263070

0.7354874563

0.7553274315
-1.0347930924
-2.4132906884

0.0973571237

1.6150271007
-1.5377101685

0.4789559086
-3.9303183527
-4.8523382940
-4.2958443561
-6.1742861922
-4.5328752335
-5.6218985354
-3.5461365595
-6.5607105355
-6.9009328726
-5.9198898456
-7.5909266022

0.2987602754

1.2268050813

-1.0146603402
-0.0008632021
-0.3034205853

1.0073046229

0.0324379937
-2.4036205668
-3.1362839318
-2.7275626771
-2.4131749154
-3.5501684740
-5.8683285093
-6.5560470860
-6.9240539285
-6.3073901949
-5.8995202872
-5.0927944749
-6.1361922630
-4.5058916334
-4.9220839006
-5.5511146383
-6.7690968488
-4.7340239906
-3.8703933048
-5.7311251636
-4.2772609701
-6.9564184522
-6.0304422452
-7.9558667557
-6.1074249525
-5.2648846110
-8.0243503962
-8.6585858684
-7.1010139055
-5.3863002248
-8.8001744850
-7.1558113266
-7.6229706124
-8.0363785433

-0.5375766069
-1.5563776693
-1.9821980387
-1.1595467012
-2.3969394599
-1.1046825063
-0.3858538307
-1.4659413425
-1.9788055926
1.9804869447
2.1399476882
3.6246470922
1.4964280918
1.3321562120
4.7449383399
4.6772687752
5.9543944110
5.8503392217
3.7291112698
7.1171943092
5.9656244648
7.0691406303
5.8044102825
8.0629937545
7.9773644136
1.9573814864
1.4760815239
2.8556959364
1.9174509546
0.7767642392
3.2827329352
3.2028475552
2.8179223673
1.5550820105
3.9822970056
3.1573545037
1.2765297455
2.2282835825
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-0.1007889295
1.7632375448
1.5203663358
0.4447130261

-0.8251799951
1.3743467366
2.4874200393
0.1404838596
1.7956708292

op]

2.8365285672
1.6303825729
0.4293919780
0.5086316443
1.7532618887
2.9020585368
3.7589968945
1.5862893689
-0.9192796585
-0.8234209520
1.8091257803
3.8719581228
-1.7119170637
-1.0352496012
-3.0572871629
-3.9652350598
-5.0139745797
-3.8269482067
-3.7637740023
-3.7119127626
-3.0612568924
-4.6025738139
-4.0609680023
-1.4566210838
-2.1628840188
-3.0877325504

-8.4537829977
-9.3207198346
-7.3623474982
-9.7348726072
-8.0954459576
10.1707923317
-9.6542061827
10.3926810619
11.1692810038

-1.1459904433
-1.7795619121
-1.0182939634
0.3976833973
1.0223898656
0.2555617174
-1.7205863062
-2.8520483627
-1.4085072822
0.9117912037
2.0932991856
0.7236046081
-0.2013609676
1.9526326840
-0.0461826028
-1.2013891889
-0.8918010320
-2.0309207658
-1.5838522022
1.2987770550
2.1382371228
1.3662395071
1.4199321927
-3.3263157546
-5.5217876714
-6.3321934349

0.2337319339
2.1314826969
3.0258993385
0.1492516641
-0.4891017991
1.0952524991
2.8692026445
-0.6597621148
1.0240210455

1.5823837882
1.7832189000
1.7670659859
1.5218925840
1.3086574876
1.3489180595
1.5995811019
1.9555300068
1.9698516488
1.4401985861
1.1248424561
1.2017647714
1.9028209242
1.6567430682
2.1655198481
2.5042260866
2.4681565532
1.8066980363
3.5132960404
2.2946587865
2.0546563119
1.6591983846
3.3306491696
2.3504872740
2.8601736320
1.7884884706
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-1.0504113587
-3.1466644289
-2.6418219310
-2.7944065802
-2.0949653931
-2.3749414639
-3.2246128972
-1.6883105508
-1.9985797140
-1.8244338969
-2.4808696222
-1.2615679521
-1.5014941582

0.2046305219

0.3981453190

1.2575231173

1.6799600061
-0.4321808182

2.5283259917

1.0671788840

2.7447509977

1.8384215892

3.3525863834

3.7375641509
-3.7156179775
-4.9609155374
-3.0464019686
-5.5460619312
-5.4515898370
-3.6438014062
-2.0791658642
-4.8912113567
-6.5176513731
-3.1309953307
-5.3526786417
-1.1965946293
-0.1704894406
-2.1551662698

-6.6917972655
-5.5220016771
-6.4705653554
-5.4138005010
-7.6901745399
-5.5876098916
-4.4749522803
-7.8516614932
-8.4872597350
-6.8024640544
-4.7671051253
-8.7988478230
-6.9316979386
-6.4421633287
-5.4964747284
-7.2259153945
-5.3232142911
-4.9022857369
-7.0507396639
-7.9536859748
-6.0972611439
-4.5809228859
-7.6585050276
-5.9601186977
-6.6770067208
-7.1103520287
-7.3125574679
-8.2157260666
-6.5879632761
-8.4171129245
-6.9438285363
-8.8701076982
-8.5642836257
-8.9217315214
-9.7295496485

0.9053194579

0.9059524310

1.9490781990

3.1651678566
4.1508654909
0.4619024591
-0.4320689992
0.0734113816
-1.7518077196
-0.0989851554
-1.2511542524
0.8029489802
-2.1625808291
-2.4549965737
-1.5687827419
-3.1914555793
3.7187278067
4.7254955206
3.2496668851
5.2501059061
5.0935705999
3.7934520567
2.4677492056
4.7915852428
6.0270328764
3.4313763060
5.2095090879
4.7185833135
4.2733393329
5.7605875692
4.8913739680
3.4597173201
6.3684109329
6.0855346571
5.9363150528
4.5533437186
7.1821891944
6.4137722879
-0.5605918094
-0.9090510969
-0.8049384041
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-3.3943840489
-2.1010299103
-4.6049326679
-3.2898231322
-1.1516388038
-4.5249741293
-5.5562827171
-3.2756491833
-5.4380434323
-3.2445103750
-1.8381046202

2.6227274180
1.4061622174
0.3265831528
0.4805879808
1.6835999538
2.7664647758
3.4696974649
1.3053510057
-1.0399812216
-0.8449240435
1.7928704484
3.7206063486
-1.7145747446
-1.2376690944
-3.0737054657
-3.4911287981
-4.4271029410
-2.7221171286
-3.6423107397
-4.1729773856
-3.9157210604
-5.1287201264
-4.3068545547
-1.6073143583

1.2499160345
3.3444450839
1.9809416576
4.0476840059
3.8693589070
3.3601181429
1.4624746271
5.1315914048
3.9385637752
-0.0854245557
-0.2801319687

-0.9286234732
-1.6115960474
-0.9907803830
0.3121385107
0.9952128524
0.3613300943
-1.4098399620
-2.6161769247
-1.4834659860
0.7573339596
2.0045436585
0.8752005723
-0.4979839260
1.5558485445
-0.5076937345
-1.9013724483
-1.8198459432
-2.3180222180
-2.5846073170
0.0605638155
1.0465549826
0.1399791509
-0.6198079859
-3.3689895452

-0.8963089169
-0.8552272235
-1.0296936798
-1.0147808216
-0.7812055062
-1.0954052514
-1.0949840852
-1.0805161316
-1.2140187703
-0.8300225247
-0.8037861867

2.7794369607
2.6799347270
2.0463905161
1.5304409077
1.6389188526
2.2625975096
3.2627141641
3.0825348863
1.7612809917
0.9675895400
1.2468430393
2.3451233057
1.1096259268
1.6145450484
0.4157577071
-0.0765615417
-0.6381801553
-0.7318623218
0.7645812307
1.3312446082
1.7261898277
0.8012113506
2.1771165159
2.3054804406
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-2.1541648309
-3.1753433537
-0.9090261259
-2.9011315640
-2.8729792516
-3.2509323833
-2.2504254254
-2.9874575312
-3.7390583009
-1.9968157964
-1.9778558811
-2.3614907209
-3.2729159808
-1.5124395229
-2.1586970859

0.3925330948

0.6575030882

1.4219334538

1.9858993121
-0.1557729676

2.7427747038

1.1751408448

3.0288793755

2.2005720400

3.5505083374

4.0596894243
-3.2599429105
-4.5272994159
-2.3585199980
-4.8947942051
-5.2019047229
-2.7397501880
-1.3791176357
-4.0046945491
-5.8806048275
-2.0434081031
-4.2963121355
-0.9135044033

-5.5871085720
-6.4913774133
-6.6530173723
-5.6657119201
-6.8168955287
-5.9459676559
-8.0340793304
-6.3053088948
-5.0086673071
-8.3807141341
-8.6860997895
-7.5184132016
-5.6320223526
-9.3273526591
-7.7922112055
-6.2919562278
-5.4745009972
-6.8370835108
-5.1985826507
-5.0584935932
-6.5577142136
-7.4653756747
-5.7391069232
-4.5592396031
-6.9777627773
-5.5225208701
-6.8736812995
-7.4033415150
-7.4730443467
-8.5694428236
-6.9077182615
-8.6392806466
-7.0335356573
-9.1892123740
-8.9936683694
-9.1166176090
-10.0975549701
1.2573117037

2.9626801454
2.0659321126
3.0582177449
4.4017941606
0.7337611384
-0.2841800870
0.4661238850
-1.6071495998
-0.0392893853
-0.8609235665
1.2887687050
-1.8970830344
-2.4099963614
-1.0837659761
-2.9283694523
3.4053339236
4.5042825003
2.6408697746
4.8339719241
5.0902258084
2.9869014369
1.7914158259
4.0821915081
5.6854025042
2.3944466374
4.3461661397
5.0313079606
4.8080148175
5.9066339312
5.4798898274
4.1188326630
6.5707651369
6.0612759174
6.3589233002
5.3129867421
7.2543201337
6.8780092183
-0.5094393972
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0.0668782849
-1.9104008935
-3.1438421456
-1.8310176848
-4.3280927582
-3.0217857699
-0.8760583384
-4.2495903898
-5.2794176189
-2.9857798920
-5.1598105550
-2.9629604041
-1.5731458245
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-4.7365066346
-4.0846507771
-2.9390495660
-2.4941437245
-3.2297409265
-4.3096899650
-5.6071752024
-4.4162094547
-2.0880292023
-1.3643320541
-2.9146354215
-4.8753937903
-1.0116438705
-0.8228149947
-1.1795481857
-2.3895928302
-2.1034573795
-2.9502721489
-3.0339041253
-0.4735345767

0.5038093918
-0.3689701139

1.4286904129
2.3904846958
1.7471661013
3.7709980719
2.4646128236
4.5096768697
4.2768411417
3.8629546254
1.9606204418
5.5948385156
4.4508905948
0.3265544186
0.2369083771

-1.5676798045
-2.0987348013
-1.4151118919
-0.1674437967
0.3596075716
-0.3319970081
-2.0720153228
-3.0262147177
-1.7820165628
0.2771399323
1.2860416972
0.0435780099
-0.6801960476
1.1915461266
-0.1281570658
0.6811038088
1.5611336836
1.0001228009
0.0731148725
-0.7904765312
-1.1877196329
-0.1121197904

-0.9584700304
-0.6247901233
-0.7654575418
-0.5571374193
-0.8602671121
-0.6484749171
-0.4402479908
-0.7940148489
-0.9968932540
-0.6148366351
-0.8740580003
-0.8684614751
-1.2945812596

-1.7182171094
-0.6450093624
-0.1124330869
-0.7602037922
-1.8791742709
-2.3346943286
-2.1275034602
-0.1875962835
0.9170616750
-0.1361791688
-2.3497438824
-3.1827252912
0.9627647947
-0.3393469858
2.3383678572
2.6933725675
3.2762185586
1.8150807925
3.3392531661
3.4830248888
3.2036079865
4.3318218972
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-1.0964121609
-2.0556248891
-1.8047445120
-1.8312645737
-2.8345728099
-0.3180368792
-2.9521671172
-3.0050885885
-3.9444115257
-4.0922924552
-2.1977704929
-5.0241172351
-3.8574928859
-5.1016617943
-4.1453710920
-5.8037822239
-5.9436450279
-3.5451363860
-2.9164121986
-4.8984990207
-3.6760904958
-1.8556945174
-5.6396311116
-5.3486981988
-5.0330732559
-3.1975531187
-6.6943603183
-5.6154677225

0.2076918096

0.8411455613

0.1365358215

1.4179028296

0.8776166534

0.7187601375
-0.3595478750

1.3579529799

1.9163670987

0.6724652585

-1.6375501194
-3.5803882839
-5.7385244497
-5.9567537653
-6.9143533340
-6.2446810923
-5.5654868175
-4.2677635659
-6.5018712370
-3.8967818894
-3.5751808530
-6.1169287975
-7.5077194132
-4.8181253467
-2.8894636976
-6.8375855866
-4.5271687164
-6.8882938243
-6.6032157965
-7.2101938477
-6.6287395034
-6.3742588739
-7.2422695961
-7.4330906148
-6.9480735739
-6.4052467876
-7.4979193757
-6.9747050954
-7.5159590360
-7.6873014025
-8.5312716872
-8.9259254531
-6.8685403083
-9.7638209535
-8.3562335662
-9.9623810199
-9.0777523414
-10.5667631434

3.7982234989
1.8767982519
2.8210152083
4.4307762032
2.3553767800
2.4619030338
5.1868757799
5.6887265042
5.4617375502
6.4813823467
5.4722230985
6.2579313156
5.0655020699
6.7646508660
6.8840536931
6.4859010279
7.3853987041
1.1469669558
-0.0645520591
1.2106984543
-1.2371023789
-0.0961483788
0.0303716346
2.1722734417
-1.1933266249
-2.1859783241
0.0691986016
-2.1092468828
2.7946361950
4.0204863637
1.8474290130
4.3031793196
4.7304218760
2.1452645968
0.8985698497
3.3698979946
5.2558273468
1.4157579754
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1.8109847622
0.5552886600
0.2107439433
1.6977540955
1.4810561069
2.8936732003
2.4618640405
3.8155088748
3.0605343916
3.5956206530
2.3211093597
4.7392145648
4.3636542509
0.3022483415
-0.2705386876
-0.0140124671

-3.1174055619
-2.6939710485
-1.6534524429
-1.0723846419
-1.5498773720
-2.5396540228
-3.9052116169
-3.1322431173
-1.0618487019
-0.1122063351
-1.1182238161
-2.9127328839
0.0270053539
0.5167491577
0.1940459600
0.4871005178
0.6624973758
-0.3292586627
1.3938876393

-10.9228071201
3.6274456813
4.6490787878
2.9690478668
1.6192444455
3.3253930469
0.6155601342
2.3380438549
4.3443155523
0.9947371007

-0.4026641305
2.5656681767
0.2531252204
1.5132899406
2.7797122327

-1.1157988622

-1.4266124670
-2.0367908942
-1.4266057143
-0.1518810426

0.4445003029
-0.1796058922
-1.8768626759
-2.9760537332
-1.8391246775

0.2510655938

1.3765061835

0.2562736247
-0.8023047445

1.1268236770
-0.2760474698
-1.4164376053
-1.0402374225
-2.1399201629
-1.9356130123

3.5957425695
1.5181304815
1.4426561588
1.1204402867
1.5707698859
0.4337855831
1.3351469096
0.2134290396
0.1009549022
0.6633781196
1.6790870326
-0.3084317530
0.4643862866
2.1958784154
2.1368080104
0.8347028424

-1.8486208533
-0.7078609219
0.0802610282
-0.3878667489
-1.6092332772
-2.3025035621
-2.4462185552
-0.3817444411
1.2559118182
0.4900765091
-1.9626560611
-3.2254379608
1.5632323381
0.3946410605
3.0207545082
4.0104692489
5.0218123871
4.0343783426
3.6887440689
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1.3035730335

1.0492885884

1.4982261559

2.2304409458
-1.3201797273
-1.4399907027
-1.2236024323
-2.8095535065
-0.2338297653
-2.1039517954
-1.8088219715
-3.2108020408
-2.6558620666
-0.9216439156
-4.0477378875
-3.3973658654
-3.7749291839
-2.4340597753
-4.9122827166
-4.4286932516
-3.6344963463
-3.1136359387
-5.0074532484
-3.9986056806
-2.0412490180
-5.8760337950
-5.3746468277
-5.3759350995
-3.6014211652
-6.9475418939
-6.0574124007
-0.0214107450

0.8307537606
-0.6154106109

1.0891208780

1.2782731596
-0.3479873674
-1.2680921210

0.7935673034

1.6767567725

1.1080531513

0.3705796401
-3.7095751546
-6.0187801658
-6.5705705747
-6.8268575356
-6.7627453392
-6.2119472837
-5.0945883547
-7.0157885010
-4.7703771714
-4.5092643302
-6.6793190637
-7.8862887859
-5.5583630355
-3.9059929893
-7.2997225854
-5.3055739340
-6.5036004207
-6.1504964329
-6.6080985245
-5.8880235478
-6.0894493219
-6.3503849784
-6.8923057118
-5.9881095276
-5.6154596661
-6.4348492178
-5.7922803078
-8.1628815288
-8.7085202518
-8.9366932238
10.0790039433
-8.0696060075
10.3059766447
-8.4771682483

3.0885568401
2.5003395242
4.1173528042
2.6917774287
2.0276464414
2.5877009819
4.1028261649
2.2107176863
1.8174791272
5.1366249354
5.9127629070
5.3959733507
6.9736741918
5.6924922066
6.4602095910
4.7769126939
7.2468591971
7.5929845758
6.6771188503
8.0761891039
1.1288657493
-0.1163188032
1.3404637476
-1.1655654948
-0.2717845101
0.2813894567
2.3210476637
-0.9718903800
-2.1390247746
0.4369870252
-1.7941473996
1.8222447215
2.7757836171
0.8306759179
2.7326387442
3.5289888545
0.8020856371
0.0963494800
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0.5013904618

1.7532460631
-0.8044325644

0.7073954728

0.9788077354
-1.5068556107
-2.8505285358
-0.8571323891
-3.1401583891
-3.5618161665
-1.5786500431

0.1570809825
-4.0033881897
-2.9163026355
-4.5770391985
-1.1080283044
-3.4213135155
-1.0893897334
-2.1030506541
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-2.9678266356
-2.4862983898
-2.0384673491
-2.0686456207
-2.6147140645
-3.0422635244
-3.3068086380
-2.4330032163
-1.6468539985
-1.5859242576
-2.6820446509
-3.4499653582
-1.2784997255
-1.9258430657

0.1600794447

1.1082682886
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-10.8778354891
-10.5208357261
-10.9231693201
-11.9434743870
-1.3296985580
0.9969039087
1.4503509758
1.2272695940
1.0646619997
2.1367725029
1.8978883651
0.9008713493
1.1604596175
2.3499660711
2.4772430626
2.0937869527
2.8722369039
0.3868063405
0.4403179950

0.7797910346
-0.3498482242
-0.2851525362

0.9921573679

2.1375539326

2.0213218164

0.7508599928
-1.2933272195
-1.3077614729

0.8247199728

3.0873931555

2.8894064302
-0.6789579920

1.4374994808
-1.1545657470
-1.6912673728

1.7502904414
3.4693279593
0.0339719746
1.7216528775
1.3770079107
4.5903576349
4.3733703679
5.8245521794
3.0779853903
5.3925846204
6.7882481838
6.0100350025
24347987702
6.5836411369
5.2225442482
7.7470032297
7.3891605355
3.4614760760
2.5356090296

4.7960318815
4.1960892061
2.8361940816
2.1310686057
2.7822227245
4.0793773207
5.8270991313
4.7319086749
1.9817879108
0.8347500633
2.2598505594
45901407494
0.6560755989
0.0129189402
0.1114639374
1.2030332830
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2.1174329055

1.1411329555

0.7836524528
-0.0215111511
-0.6689809962

0.9442453079
-0.4930125561
-1.7972096988
-2.0693381081
-3.5037171689
-1.8145590199
-1.1047013685
-4.6801045327
-5.4228574180
-5.0950750698
-6.6158246848
-5.0766550424
-6.2911260012
-4.4948087824
-7.0491011667
-7.2089341010
-6.6324969498
-7.9801994227
-0.8652578938

0.4321078654
-1.2596333719

1.3478659611

0.7280352204
-0.3312375630
-2.2753430997

0.9714090879

2.3620301479
-0.6275227024

1.6916429265
-1.0965979575
-1.8638777694
-0.2778408117
-1.8085563804

-1.7734753215
-1.0444333196
-2.6814244495
-2.2259249734
-1.8901324458
-2.5364134603
-3.1006968480
-3.2984473242
-5.5753471600
-6.0669946192
-6.7038891366
-5.9362152253
-5.9309213728
-4.7592036979
-6.9975000383
-4.6525924374
-3.9591716513
-6.8760900558
-7.8996939507
-5.7067395881
-3.7464188326
-7.7010909528
-5.6205274995
-6.5422565853
-6.1091070925
-6.8857905167
-6.0136983617
-5.8691846396
-6.7923156640
-7.2256395601
-6.3545123095
-5.6843028473
-7.0659306938
-6.2904078124
-7.1940745878
-7.3481103890
-8.2068152130
-8.5653718549

0.7878323068
2.0800786498
1.5244064036
-0.9689539679
-1.7827930628
-1.3778029619
-0.5125333032
2.4293950650
3.0682181207
3.6328034228
1.9131321058
4.3068252601
2.8685858015
2.9800648215
2.0769349043
2.2627925578
3.6268628971
1.3683276555
2.0325478238
1.4570812232
2.3420587977
0.7500984791
0.9050824886
0.8988563381
1.1761018430
-0.3924075849
0.1250983384
2.1925295575
-1.4281083014
-0.5660861769
-1.1738428998
0.3320339770
-2.4364535812
-1.9838144634
4.9641014788
6.1131142850
4.4767412920
6.7924356848
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-2.4869504883
-0.2349635017
0.3140887960
-0.9980937396
-2.4015482660
0.3991457132
-0.9594855350
0.5270326489
0.6350204559
0.2086033677
0.4030050625
-0.2778150145
0.1306211837
-0.5569624390
-0.4144442801
-0.3551754356
0.3079881383
-0.9216321472
-0.5716365773
0.9137229397
1.1818530461
-2.0081026327

2.8095121223
1.6253262216
0.4676404579
0.5198540481
1.7149756903
2.8507327256
3.7163915350
1.5756624339
-0.8394520410
-0.8571729393
1.7787559930
3.7930566424
-1.6514691891

-6.5317460646
-9.4190536741
-8.0493945918
-9.5999951705
-8.7028798578
10.2205097692
10.5450357184
2.0336915622
2.8085411150
2.1207273473
0.8053424750
3.1394923112
0.4792187154
2.8096145206
4.1503952812
1.4979767570
-0.5137294750
3.5707038541
1.2755358165
0.0015618195
0.9050266475
-1.0424196386

-1.0112958271
-1.7131354081
-1.0161935493
0.3849839505
1.0790757597
0.3709919991
-1.5189679760
-2.7786319216
-1.5193595980
0.8829776634
2.1461292714
0.9007097394
-0.4495071922

6.4615905387
5.1673495437
3.5816743692
6.3215152463
7.6915656832
4.8003488223
6.8546932229
0.3201391121
1.0690974027
-1.0590179941
-1.5394849329
-1.8943322429
-2.8692457366
-3.2120212788
-1.5251092440
-3.6864624983
-3.2619105630
-3.8940117156
-4.7268470365
-0.5112126708
0.5722481810
-0.0844087751

2.4552394867
2.3262065090
1.8979836269
1.6361017775
1.7773751020
2.1796580868
2.7677480404
2.5319026260
1.6750004196
1.3018152943
1.5864878210
2.2906017015
1.0498037529
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-1.2731938899
-1.8770112968
-0.6854778290
-0.8679483413
0.2513022204
-0.5824065342
-3.1488056954
-4.0263262202
-3.3341193860
-3.0192880675
-1.4715077801
-2.1934527077
-3.4391679206
-1.0809586180
-2.7134123526
-3.4269461404
-4.0238901648
-2.8831301065
-4.0619948564
-4.4678808497
-2.9294276767
-2.4483036594
-3.5127913864
-4.5307866740
-2.5142122170
-3.5484988242
0.2945205738
0.7902785414
1.1387396145
2.1750081825
0.1147667991
2.5169955486
0.7115400250
3.0374621769
2.5744847310
3.1850533705
41121087121
-3.2944394217

1.3343625817
-0.7753587277
-1.5029586728
-1.5866076653
-0.9631043110
-2.5084939305
-1.6138459726
-1.1230028614
-1.7963874286
-2.5810357616
-3.3818687091
-5.5274504755
-6.2654912030
-6.7157461633
-5.4024272602
-6.5621082154
-5.6603052794
-7.7671654010
-5.9736247752
-4.7480891366
-8.0650599882
-8.4528634119
-7.1710446663
-5.2849008325
-9.0030364899
-7.4126339087
-6.4952175912
-5.7618269341
-7.0932636494
-5.6238276192
-5.3265910340
-6.9510211525
-7.6609538872
-6.2158990120
-5.0654676892
-7.4184570491
-6.1156520878
-6.4801459877

2.2146877647
-0.5523529388
-1.1933079006
-2.2682208313
-1.0541863018
-0.7758228389
-0.7125780996
-0.2842726804
-1.7751797234
-0.2195469668

2.2222789995

2.9934627645

2.2782508893

2.9431855915

4.5077525822

0.8995305075

0.0237212655

0.4653777357
-1.3362670619

0.4099649441
-0.8973539924

1.1840944855
-1.7973731988
-2.0327211385
-1.2536605090
-2.8552752887

3.1049284333

4.1824055454

2.1729012738

4.3171580879

49122574810

2.3255047213

1.3530274437

3.3941688451

5.1587793338

1.6084367032

3.5119451599

5.2318985106
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-4.6803644572
-2.4659447926
-5.2542115910
-5.2887860468
-3.0567037499
-1.3878163747
-4.4459615288
-6.3353852583
-2.4259969115
-4.8988837948
-1.0193157726
-0.2961521724
-2.4716993405
-3.0482938456
-3.2356618907
-4.3961934877
-4.6008451169
-2.7962637118
-5.1679756132
-4.8309840483
-5.2201968721
-6.2228204205
-2.0400991881
-0.8187942469
-2.6627193938

-6.5710092613
-7.3657625460
-7.5955457883
-5.8555196119
-8.3863146205
-7.2592413473
-8.5028763106
-7.6829982083
-9.0885062260
-9.2986049302
1.9194230761
2.7362080063
2.3354267215
1.4083737768
3.3291224688
1.4563830649
3.3871737380
4.0541630376
2.4641418573
0.7579432412
4.1672368289
2.5380408448
0.5014305305
1.2523558401
-0.4091153376

5.2772718622
5.9111151312
6.0302099822
4.7349936057
6.6583656122
5.8600401595
6.7177211336
6.0770385013
7.1950091486
7.3010198906
0.1726484348
0.2277035932
0.0718388539
-0.7997391269
0.6636018843
-1.1305117529
0.3456389157
1.3429777704
-0.5370904064
-1.8372949801
0.7770671934
-0.7835611981
-1.2819997573
-1.0882093371
1.4639494927
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Current Data Parameters

NAME 20171128
EXPNO 5}
PROCNO 1
F2 Acquisition Parameters

Date_ 20171128
Time 15.22
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
D 32768
SOLVENT CDC13
NS 10
DS 0
SWH 6410.256
FIDRES 0.195625
AQ 2.5559540
RG 4
DwW 78.000
DE 6.00
TE 300.0
D1 2.00000000
TDO 1
======== CHANNEL f1l ====
NUC 1H
Pl 10.0¢
PL1 -2 .4(
SFO1 400.1528010

Hz
Hz
sec

usec
usec
K
sec

usec
dB
MHz

F2 - Processing parameters

SI

SF

WDW

SSB (
LB 0.00
GB 0
PC 1.00

Hz

4-Me—-alkyne sub

N |

R
N~ 0
O N A A
~~ o~

7.118
7.098
6.468
— 3231

%4

1b

2.307

1.939

1.557

1.268

1.03/ ~ -
1.02
1.00

3.13
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Current Data Parameters
NAME 20171128
EXPNO 6
PROCNOC 1
F2 Acquisition Parameters
20171128
15.24
spect
g 5 mm DUL 13C-1
PULPROG
D
SOLVENT
NS
Ds 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz J
: INCUPRT IR POO oot R
d 36 e i » = F
22.000 usec
6.00 usec
300.0 K
2 00000 sec
0. 00000 sec
1.89999998 sec
4
———————— CHANNEL f1
NUC1
Pl
PL1 -0.5
SFO1 100.6288660
== CHANNEL £2
waltzlé
") pree A ” o x ) l _l. oy PN L, A
Wipierty L Yol it 4 v ! v Y
10 dB r
400.1516010 MHz
F2 Processing parameters
SI 68 |
SF 100.617
WowW
SSB
LB
GB
PC
4-Me-alkyne sub 1b
\

]

190 180 170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20
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Current Data Parameters
NAME 20171127
EXPNO 5
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20171127
Time 15.22
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
TD 32768
SOLVENT CbCl13 N
NS 10
DS 0
SWH 6410.256 Hz |
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4
D 78.000 usec
DE 6.00 usec
TE 300.0 X
1 2.00000000 sec %
Do I -
1e
==m===ex CHANNEL fl =ss=s=s= )
NUCL
21 10.00 usec
PLL ~2.40 dB
SFO1 400.1528010 MHz
F2 - Processing parameters
sI 16384
SF 400.1500167 MHz
WDW EM
SSB 0
LB .00 Hz
GB 4]
PC 1.00
L E AN A
IIl'I’]'ll'I'l'I"'I
9 3 7 6 5 4 3 2 1 ppm
Wi |Mm ol [=J ™ [=11%s)
QU < & R N 94
Ll bl b - - 324 [sr B Nsr)
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Current Data Parameters
NAME 20171127
EXPNO 6
PROCNO 1
F2 - Acquisition Parameters
Date 20171127
Time 15.24
INSTRUM spect
PROBED 5 mm DUL 13C-1
PULPROG =gpg30
D 65536
SOLVENT cpell3
NS 77
DS 0
SuE 2:2)7§:1Ié273 Hz
FIDRES o 791 Hz
v ) G A And o ror ‘J A g A.JLL\ A PO AR Rk : i "
] ALy ' oA o ot N Ay o Y o e el f e 5
oW 22.000 usec
DE 6.00 usecc
ke 300.0 K
Dl 2.2C30C000 sec
dll 0.03000000 sec
DELTA 1.89899998 sec
Tho 2
masemann CHANNEL fi ~esssseo
hté(esd 13c
Pl 9.70 usec
PL -0.5¢ dB
SFOL 200.6288660 MHz
vwrmmeus CHANNEL £2 rmmsemas
CPDPRG2 waltzl6
Nuc2 1 _I J‘
o) . P, UTR YRR OIS AURAUA AN Joad AN P g e Do ol N A AN, ) L 1 PUTETIION SPoury It}
oy e T e Mo PO R N R P T G WY S ety o W e Aol AP ¢ ¥ Y 4 A e 22 4 y aasa
PL12 15,10 d8
BL13 18.10 dB
sro2 4CC.1516010 MH: e N
F2 ~ Processing parameters
82 32768
st 18C.6178052 Mz
wow EM
ss8 0
LB 3.00 Hz
€3] g
BC 1.c0
1e
A\ J

Ay A » T FYO0 TIPS Ay Y PONTEVARTAY A QAR ety L |l - -..-‘ g iy

180

170

[T e

160

P R |

150 140 130

120 110 100

RRRARAAA RARASEASEE RALEREARES REEAETERA R LIAER T R ah

90 80 70 60 50 40

i | R B T

30 .20 pp
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Current Data Parameters

NAME 20171108

EXPNO 3

PROCNO 1

F2 Acquisition Parameters

Date_ 20171108

Time 15.42

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG zg30

TD 32768 ( N

SOLVENT CDC13

NS 14

DS 0

SWH 6410.256 Hz |

FIDRES 0.195625 Hz

AQ 2.5559540 sec

RG 4

Dw 78.000 usec

DE 6.00 usec

TE 300.0 K

D1 2.00000000 sec Cl N

DO 1 \

******** CHANNEL fl1 ==s====== 1g

NUC 1H AN J

Pl 10.00 usec

PL1 -2.40 dB

SFO1 400.1528010 MHz

2 - Processing parameters
16384

400.1500168 MHz

EM

0.00 Hz

0
1.00

) Mo

10 9 8 7 6 5 4 3 2 1 ppm

™ | N [=3 <~
] ] Q < o=
|| - - mm
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Current Data Parameters
NAME 20171108
EXPNO 5
PROCNOC 1
F2 - Acguisition Parameters
< 20171108
> 15.44
STRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
D 65536
SOLVENT cpecl3
NS 68
Ds 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz L
RG 57
DW 22.000 usec
E 6.00 usec
TE 300.0 K
D1 2.00000 sec
| 0.03000000 sec
1.89999998 sec
1
77777777 CHANNEL fl ========
NUC1 13c
Pl 9.70 usec
PL1 -0.50 dB
SFO1 100.6288660 MHz
= CHANNEL f2 ==
waltzlé
i l 1
Yoot
-2.40 dB
15.10 dB
18.10 dB

400.1516010 MHz

F2 Processing parameters
3276

SI 32768

SF 100.6178100 MHz
WowW EM

SSB 0

LB 3.00 Hz
GB 0

PC 1.00

Cl

19

Vi

190 180

170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20
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7.484
7.480
7.464
7.462
7.293
7.289
7.274
742558
7.282
7.240
7.216
7.214
7.197
7159
7.156
7.140
y incy
75122
7.118

Co) N\j—

Current Data Parameters

NAME 20180110
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180110
Time 14.50
INSTRUM spec
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 14
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
== CHANNEL f1
10.00 usec
-2.40 dB
400.1528010 MHz
F2 Processing parameters
ST 16384
SF 400.1500168 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1.0

H1

6.437

n-Pr

7

F\av
Ca
=

—

1.01

4.31
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Current Data Parameters
NAME 2018011

EXPNO -
PROCNC 1
F2 - Acquisition Parameters
Date 20180110
Time 14.52
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG

46791
1.4418420 sec
45.2

SFO2 400.1

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
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Co<)
ROKE
(<O

Current Data Parameters

5.082
4.942

4.103

1.532

— 1.349
1,250

NAME 20180716
EXPNO 1
PROCNO it
F2 - Acquisition Parameters
Date_ 20180715
Time 22 .53
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 13
DS 0
SWH 6410.256 Hz 1 )
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 =
11
10.00 usec 1a
-2.40 dB \ <
400.1528010 MHz
F2 Processing parameters
ST 16384
SF 400.1500168 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
RKS-5-229-2-P J“J J
. T
R [ (0 L ) L [ [ )
9 8 7 6 5 4 3 2 1 ppm
WM o 0 ~ 0 ©o
prd | ] M Q N QW ©
AN[v=|v=]| |+ - N - (3}
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Current Data Parameters
NAME 20180716
EXPNO 2
PROCNOC 1
F2 - Acquisition Parameters
20180715
] 22.55
STRUM spect
PROBHD 5 mm DUL 13C-1
2105
™ 65536 |
SOLVENT cpcl3
NS 6000
Ds 0
SWH 22727.273 Hz
0.346791 Hz
1.4418420 sec
0.03000000 sec
1.89999998 sec
1
———————— CHANNEL f1
NUC1
Pl
PL1 -0.5
SFO1 100.6288660 MHz
CHANNEL £2
waltzl6 4 - "
e T
90.00 usec
-2.40 dB
15.10 dB
18.10 dB A
400.1516010 MHz
F2 Processing parameters
SI 32768
SF 100.6178011 MHz
WowW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
1a
RKS-5-229-2-P g
Ul ] ‘ S L i 1

190 180

170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20
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Current Data Parameters
NAME 20170913
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170913
Time 15.23
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS |
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4 |
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 = \
18 AN
10.00 usec
-2.40 dB ‘lt)
400.1528010 MHz
F2 - Processing parameters
ST 16384
SF 400.1500169 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1:0
:8-5-235—-substra
e i L L [ ) LS i N ] 0 ) I e e [T e
9 8 7 5 2 1 ppm
N|| | = o M| | N(D|M
<l Q 1 | ol b= b
|| =l o MMMm™
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Current Data Parameters
NAME 20170913
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
20170913
15529
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
65536
CDC13
55
s 0 e a
SWH 22727.273 Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec |
RG 4
bW 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1 \
******* CHANNEL fl ======== \
13¢
9.70 usec 4b
-0.50 dB
100.6288660 MHz \\ J
= CHANNEL f2 ===
waltzl6
180
90.00 usec
2.40 dB
15.10 dB
18.10 dB
400.1516010 MHZ
F2 - Processing parameters
SsI 32768
SF 100.6178201 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
RKS-5-235--substrate
3 . P ey A R PGP o
- i ate aba " . Lades o e G Y bk ¥ N o Phtuiy v

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters
NAME 20171125
EXPNO g
PROCNO )
F2 -~ Acquisition Parameters
Date_ 20171125
Time 10,36
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768
SCLVENT CDC13
NS 15 p N
DS 0
SWH 6410.256 Hz
EFIDRES 0,195625 Hz |
AQ 2.5559540 sec
RG 4 F
DW 78.000 usec
DE 6.00 usec
TE 300.0
Dl 2.00000000 sec
x %
4c
. J
SFO1 400.1528010 Miz
F2 - Processing parameters
sI 16384
SF 400.1500175 MHz
WDV EM
SSB 0
LB 0.00 Hz
GB 0
PC 1,00
- N
I e A B S T A B et e e B I B Sy B S e e
9 8 74 6 5 4 3 2 1 ppm
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Current Data Parametors
NRME 20171125
EXPENO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171125
Time
INSTRUM spect
PHOBHD 5 mm DUL 13C-1
PULPROG 2gpa30
™D 65536
SOLVENT cDnel3
NS 45
ns 0
sl 22727.273 Hz
FIDRES SSETOLEE o mrsissrairrie i i ' g i e 5 . _— e
ny b . e t o S 9 s " e SOVUVINTIO
RG 57
DR 22.000 usec
DE 6.00 usec
7B 300.0 K
Dl 2.0000C0C0 sec
dll 0.030000C0 scc
DELTA 1.89999998 sec
™ho 1
maaura=s CHANNEL f’. mEREREEE
NUC1 i3C
2l 9.70 usec
2Ll -0.50 dB
SFOL 10C.6288660 MHz
R i CH]\NNEL f2 e e sreses
CRDPRG2 waltz26 § B i -
NI %t - \ R sy
BCPD2 90.00 usec ( A
PL2 -2.40 d8
BPL1 15.10 ¢B
PL13 18,10 dB
SFO2 400.1516010 MHz
F2 - Processing parameters F
SI 32768
SF 1€0.6178058 MHz
wow B
§s8 5 0
B .CC Hz
GB 0 %
PC 1.3

4c
I/

s R U N Y \ ‘,.L Sebarpme et A B -,_.‘..JJ WMWWWMWWW

0BT A L R S PR ] RIS ) RS [t

170

190 180

160

150

140

130

120

110

100

90
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80
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Current Data Parameters

NAME 20171128
EXPNO 16
PROCNO 1
F2 Acquisition Parameters

Date_ 20171128
Time 21.52
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
D 32768
SOLVENT CDC13
NS 32
DS 0
SWH 6410.256
FIDRES 0.195625
AQ 2.5559540
RG 4
DwW 78.000
DE 6.00
TE 300.0
D1 2.00000000
TDO 1
======== CHANNEL f1l ====
NUC 1H
Pl 10.0¢
PL1 -2 .4(
SFO1 400.1528010

Hz
Hz
sec

usec
usec
K
sec

usec
dB
MHz

F2 - Processing parameters

SI

SF
WDW

SSB (
1B 0.00
GB 0
PC 1.00

MHz

Hz

7257
1.176
7 41756

X—7.064

7.044
—6.489

de

1
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Current Data Parameters
NAME 20171128
EXPNO i Byg
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171128
ime 21.54
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT cDCl3
NS 59
DS 0
Sk CPY L UAD L) A
FIDRES 0.346791 Hz
AQ 1.4418420 sec
64
22.000 usec
6.00 usec
300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
77777777 CHANNEL fl ========
NUC1
Pl
PL1 -
SFO1 100.6288660
== CHANNEL
" "
CPUPRGZ WallZ ‘[ i |
NUC2
PCPD2 90
PL2 —2
PL12 5
PL13 8.10
SF02 400.1516010

F2 Processing parameters

SI 32768
SF 100.6178110 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00

4-Me-alkyne Me

sub

4e

190 180

170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10
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1.239
TA77
7.163
7156
7.141
7.089
7.082
7.065
7.059
6.936
6.929
6.914
6.908
6.893

6.886
6.384

Kool
o

Current Data Parameters

NAME 20171128
EXPNO 9
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171128
Time 15.36
INSTRUM spec
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
TD 32768
SOLVENT CDC13
NS 15
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
== CHANNEL f1
10.00 usec
-2.40 dB
400.1528010 MHz
F2 Processing parameters
ST 16384
SF 400.1500175 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1.0

4f

2.065
1.916

14777

1.586

1..2563

1.09

1.00-

1.02

3.02
3.12

3.13
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Current Data Parameters
NAME 20171128
EXPNO 10
PROCNOC 1
F2 Acquisition Parameters
Date_ 20171128
15.39
spect
5 mm DUL 13C-1
D
SOLVENT
NS
Ds
SWH 27.273 Hz
FIDRES 346791 Hz
o . e petrthebprcdrfahg Vabuapras ot e eomimakabioad o y - P . Mot .
57 L3
22.000 usec
6.00 usec
.0 K
2 00000 sec
0. 00000 sec
1.89999998 sec
4
———————— CHANNEL f1
NUC1
Pl
PL1 -0.5
SFO1 100.6288660
= == CHANNEL £2
CPDPRG2 waltzl6 ) = n
N |
PCPD2
PL2 ( A
PL12
PL13
SFO02 400.15 |
F2 Processing parameters
SI 68
WDW
SSB
LB
GB
PC F \\
\ J
L l Sk - 1 e o - - LJ " L
V P el s ey W e " s v v iyl o Y Wi

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters el
AME 20180914 RKS—-6-sub
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20180914
Time 16.03
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
TD 32768
SOLVENT CDCI3
NS 24
DS 0
SWH 6410.256 Hz |
FIDRES 0.195625 Hz
AQ 2.5559540 sec
bW o
78.000 usec
DE 6.00 usec %
TE 300.0 K
D1 2.00000000 sec 4k
OTBS
P1 10.00 usec
PL1 -2.40dB
SFO1 400.1528010 MHz
F2 - Processing parameters
Sl 16384
SF 400.1500168 MHz
wWDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
9 8 i 4 6 4 2 1 ppm
| (=4 = Ofr [+ o
o e e I~ = @ N
|| - N ™™ (=2} o
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Current Data Parameters
NAME 20180914
EXPNO 2
PROCNOC 1
- Acquisition Parameters
Da 20180914
T 16.05
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT cpcl3
NS 150
by, > 2 "
SWH 22727.273 Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 57
DW 22.000 usec
E 6.00 usec
TE 300.0 K
D1 2.00000000 sec
| 0.03000000 sec
1.89999998 sec
1
77777777 CHANNEL fl ========
NUC1 13c
Pl 9.70 usec
PL1 -0.50 dB
SFO1 100.6288660 MHz
CHANNEL £2 ==== =
waltzlé L
1H A
90.00 "usec
-2.40 dB
15.10 dB
18.10 dB

400.1516010 MHz

F2 Processing parameters |
32768

SI s

SF 100.6178052 MHz

WDW EM

SSB 0

LB 3.00 Hz

GB 0 NV
PC 1.00 S

4k
OTBS

RKS—-6-sub

R | |

190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters

NAME 20170922
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170922
Time 0.12
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30

TD 32768
SOLVENT CDC13

NS 16

DS 0

SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4

DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1

CHANNEL f1

10.00 usec
-2.40 dB
400.1528010 MHz

F2 Processing parameters

ST 16384

SF 400.1500175 MHz
WDW EM

SSB 0

LB 0.00 Hz

GB 0

PC 1.00

RKs—-5-146-P3

~ 0 0 bt
— O o —
— «© <
< s — —
~\

<t N~ <
S q |
- (3] (3]
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Current Data Parameters
NAME 20170922
EXPNO 2
PROCNOC 1
- Acquisition Parameters
20170922
T 0.17
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT cpecl3
NS 5500
Ds 0
SWH 22727.273 Hz
AQ 1.4418420 sec
RG 57
DW 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
| 0.03000000 sec
1.89999998 sec
1
NUC1
Pl
PL1
SFO1
P L)
NUC2
PCPD2 ( A
PL2
PL12 dB
PL13 18.10 dB
SFO2 400.1516010 MHz
F2 Processing parameters —_
SI 32768 O N
SF 100.6178020 MHz
WowW EM H
SSB 0 NG
LB 3.00 Hz H
GB 0
PC 1.00
3a
. J
RES—5—146~F38
L JU

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
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7532
7.524
7.517
7512
7.240
7203
o197
7 <190
7.181
7176
7,162
7,118
7 112
7105
7.100
7.097
7:033
7.030
7.014
7.011
6:995
6..992
6:959
6.940
6.740
6.738
6.722
6.719
6.703
6.701
6.426
6.408
6.169
B 707
5695
4.118
4.105

1,803
1.634
1.415

ol V" —— —'

BRUKER
Lol

Current Data Parameters

NAME 20180321
EXPNO 2
PROCNO 1

F

N

Acquisition Parameters

Date_ 20180320
Time 2337
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 15

DS 0

SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4

Dw 78.000 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec
TDO 1
******** CHANNEL fl1 ==s======
NUC 1H

Pl 10.00 usec
PL1 -2.40 dB
SFO1 400.1528010 MHz

2 - Processing parameters
16384

400.1500170 MHz

EM

0.00 Hz

0
1.00

RKS-5-227-P1

|
MO r~|O] (M ([© (=] (=] o ~
LA = = (12 < < -
™ QN[ |v=|v=|v=| |v=]| | - - [} (3
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Current Data Parameters
NAME 20180321
EXPNO 3
PROCNOC 1
- Acquisition Parameters
20180320
T 23.42
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT cpcl3
NS 6000
Ds 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz
a0 1.4418420 sec ]‘ lH I l l l
RG 57 l
DW 22.000 usec
E 6.00 usec
TE 300.0 K
D1 2.00000000 sec
| 0.03000000 sec
1.89999998 sec
1
NUC1
Pl
PL1
SFO1
CHANNEL £2 ===
waltzlé
1H
90.00 usec Ill I l l
AP
15.10 dB
18.10 dB e a
400.1516010 MHz
F2 Processing parameters
SI 32768
SF 100.6178025 MHz
WowW EM
SSB 0
1B 3.00 Hz
GB 0
PC 1.00
RKS-5-227-P1
\ J
T MH | | | A l 1 ;

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters

NAME 20180715

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20180715

Time 0.09

INSTRUM spec

PROBHD 5 mm DUL 13C-1

PULPROG 2g30

TD 32768

SOLVENT CDC13

NS 19

DS 0

SWH 6410.256 Hz

FIDRES 0.195625 Hz

AQ 2.5559540 sec

RG 4

DW 78.000 usec

DE 6.00 usec

TE 300.0 K

D1 2.00000000 sec

TDO 1

======== CHANNEL fl ========

NUC1 1H

Pl 10.00 usec

PL1 -2.40 dB

SFOl 400.1528010 MHz

F2 Processing parameters

ST 16384

SF 400.1500168 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

PC 1.00
RKS—-6-36-P

7194
7.186
7179
Tessl 11
7472
7.116
7110
7.098
7.+095
7.012
7.009

(32}
[}
(o)

©o

6.990
6...955
6.936
6.739
6.736

—HONMIWIN
N—=HONOWOO
NS~ O
© VWY WYWWYWYIW

oy |

X=0.29D

1.798

1.566
1.410

IR [P R (S

95 9.0 85

i

8.0

G [ i T B I Y R ) (R

7.5
S[ge
| N

7.0 6.5

N%\cﬁ o
=] (@
™| v=|v=]| |

6.0

0.71

o
b
-

55 5.0 45

L B (e ) [

4.0

0
o

—

3.5

-
3.0

T

—
25

2.0
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Current Data Parameters
NAME 20180715
EXPNO 2
PROCNO 1
Acquisition Parameters
20180715
0.13
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT cDCl13
NS 6000
o Pyl " PR A o A o
SWH 2921.213 Hz g 23
FIDRES 0.346791 Hz
AQ 1.4418420 sec
57
22.000 usec
6.00 usec
300.0 K
sec
sec
sec
NUC1
Pl usec
PL1 dB
SFO1 MHz
== CHANNEL f2
CPDPRG2 waltzl6
Neloden e | - Lol
PCPD2 90.00 usec v
PL2 40 dB
PL12 0 dB
PL13 0 dB
SFO2 400.1516010 MHz
F2 Processing parameters
SI 32768
SF 7 MHz
WDW
SSB
LB Hz
GB
PC
X=0.29D
RKS-6-36-P
| l U JL . .

190 180 170

160

150 140 130

120

110 100 90

80

70

60

50

40

30

20

ppm
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Current Data Parameters
NAME 20171128
EXPNO 1.5
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171128
Time 21.46
INSTRUM spec
PROBHD 5 mm DUL 13C-1
PULPROG zg30 p
TD 32768
SOLVENT CDC13
NS 19
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec C)“‘Pd
RG 4
DW 78.000 usec P{ .
DE 6.00 usec N
TE 300.0 K fi
D1 2.00000000 sec
TDO 1 :;k)
== CHANNEL f1 L
10.00 usec
-2.40 dB
400.1528010 MHz
F2 Processing parameters
ST 16384
SF 400.1500174 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1:0
RKS-5-189
R e i L L 0 R L ) I | T T et [T e
9 8 6 5 4 3 2 1 ppm
N O [N o N o (=4 N o n
ht NSl 2 |12 < < v = =
- <[] | - g : (4] (3] ™
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Current Data Parameters
NAME 20171128
EXPNO 2
PROCNOC 1
F2 Acquisition Parameters
20171128
0.06
spect
5 mm DUL 13C-1
PULPROG
D
SOLVENT
DS o ' T
SWH
0.346791 Hz
1 3
0.03000000 sec
1.89999998 sec
1
———————— CHANNEL f1
NUC1
Pl
PL1 -0.5
SFO1 100.6288660 MHz
== CHANNEL f£2 == N 1
T o i
1H
90.00 usec
-2.40 dB ( )
15.10 dB
PL13 18.10 dB
SFO2 400.1516010 MHz
F2 Processing parameters
SI 32768
SF 100.6178002 MHz
WowW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00

RKS-5-189 \ J

Ll )\

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
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7.:250
7.248
7.245
7.240
7:230
7.224
7.046
7.043
7.036
7027
7.024
7.016
7.008
7.005
7.003

6959
6.940

6.929
6.923
6..905
6.902
6.900
6.885
6.879
6.769
6.766
6.750
6.748
6.732

6729
6.482
6.464
6.117

6.116
5.670
5.657

o

Current Data Parameters
NAME 20171217
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171216
Time 0.00
INSTRUM spec
PROBHD 5 mm DUL 13C-1
PULPROG 2g30

TD 32768
SOLVENT CDC13

NS 47

DS 0

SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4

DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1

== CHANNEL f1

10.00 usec
-2.40 dB
400.1528010 MHz

F2 Processing parameters

ST 16384

SF 400.1500171 MHz
WDW EM

SSB 0

LB 0.00 Hz

GB 0

PC 1:0

4.097
4.084

4

1.787

1.397

3.13
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BRUKER
L)

Current Data Parameters

NAME 20171217
EXPNO 2
PROCNO 1

20171216
04
spect
5 mm DUL 13C-1
zgpg30

65536

CDC13

8000

0
22727.273
0.346791
1.4418420
45.2

F2 - Acquisition Paramet.
te

162.29
159.87

ers

Hz
Hz
sec

oo~ ~o o O (NSO M O

oo ITm < OMOWTOONOD DO ™ N O ® N ™
. - mow < ©
A0 NN 0 COINHHOWOVT T OO . N . .
T ™ NN NNNN A A A < ~ Q0 0 o
o — o o © ~e~ © 0

TT——140.29
=
e

.2 - 000
6.00
300.0
2.00000000
0.03000000
1.89999998

usec
usec
K
sec
sec
sec

usec

PL1 dB

SFO1 MHz

======== CHANNEL f2 ========

CPDPRG2 waltzl6

NUC2 O
BUTEY '

PL2

PL12

PL13

SFO2 400.151 F

F2 - Processing parameters ‘

ST 32768

SF 100.6178021 MHz O—N
WDW EM

SSB 0 H .

LB 3.00 Hz \

GB 0 H

PC 1.00

RKS-5-194-p

L

1 A

190

180

170

160

150 140 130 120 110 100 90 80 70 60 50 40 30 20
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7.495
7.241
7239
7.185
7.182
7.180
7.164
7.162
7.043
7.024
7.016
7.006
6.996
6.958
6+ 939
6.768
6.749
6.731
6.490
6.471
6.118
5.678
5665

(O

Current Data Parameters

4.094
4.082

-

1.788
—=—1..663

1.402

NAME 20171107
EXPNO 13
PROCNOC 1
F2 - Acquisition Parameters
Date_ 20171106
Time 23.33
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 10 ( B
DS 0
SWH 6410.256 Hz CI
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4 —_
DW 78.000 usec O N
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl
NUC1
Pl 10.00 ~ g
PL1 -2.40
SFOl1 400.1528010 MHz
F2 - Processing parameters
SI 16384
SF 400.1500171 MHz
WD EM
[}
0.00 Hz
¢}
PC 1.00
RKS—5~179
R e I i e s P e B 0 e e e B o R e e o e e e e |
9 8 7 6 4 3 2 ppm
S| (MO|N[D] [© [Te] (=] o (<] ~
Cl (=[] |2 Q o | I
| |l™=|N|v=|v] | - - - ™ L]
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Current Data Parameters
NAME 20171107
EXPNO 2
PROCNOC 1
F2 Acquisition Parameters
Date_ 20171106
me 23.34
INSTRUM spect
5 mm DUL 13C-1
F zgpg30
TD 65536
SOLVENT
NS
Ds
SWH 2
, . oy o, Ak " ot o m AT A AL i Ll AV
W TR VI " g W WY el b el by W ) o Wy ) MM Al L T TV Y TR T IR
57
22.000 usec
6.00 usec
0 K
2 00000 sec
0. 00000 sec
1.89999998 sec
4
NUC1
Pl
PL1 5
SFO1 100.6288660
== CHANNEL £2 =
CPDPRG2 waltzl6
o e Akl sy s » ” AT il ek Ay, PR P o 7 Gl TR
NP ¥ Y Wopave Ll W v . o e e o) Mt el
PCPD2 90.00 usec
PL2
PL12
PL13 Cl
SFO02 400.15
F2 Processing parameter:
SI 68 —_
SF 100.617¢8 O N
WDW
SSB H N
LB
GB H
PC
rensh o Py
L L Lt e bt i v

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
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Current Data Parameters
NAME 20180713
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180713
Time 0.04
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768 p N
SOLVENT CDC13
NS 9
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4 O‘N
DW 78.000 usec r{
DE 6.00 usec N
TE 300.0 K H\
D1 2.00000000 sec
TDO 1
CHANNEL f1 = 3e
1H
10.00 usec ~ d
-2.40 dB
400.1528010 MHz
F2 Processing parameters
ST 16384
SF 400.1500168 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
RKS—-5-190

R i i T T R e [

I
o O[] [N] [N (3] N < © ©o
< =2 2] =2 < O.} T ] [
- < |v=]| |v - - : (3] (3] (3]
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Current Data Parameters
NAME 20180713
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
te 20180713
5 mm DUL 13C-1
zgpg30
65536
CDC13
6000
0
227271.273 Hz
0.346791 Hz
SRV EE VLY Mo
usec
usec
300.0 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1
CHANNEL f1 =
13¢
9.70 usec
PL1 50 dB
SFO1 100.6288660 MHz
S=m==—=e— CHANNEL f2 ======== i | 1
CPyPr Loy s T
NUC2
PCPD2
PL2
PL12
PL13
SFO2
F2 - Processing parameters
5 : O—N
SF 100.6178013
WDW H
SSB N
LB
o 0 H
BG 1.00

RKS-6-190-4-Me product

L

190 180 170 160
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Current Data Parameters
NAME 20171114
EXPNO ¥
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171114
Time 23.26
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768 - N
SOLVENT CDC13
NS 12
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4
DW 78.000 usec
D 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ======== L b,
NUC1 1H
Pl 10.00 usec
PL1 -2.40 dB
SFO1 400.1528010 MHz
F2 - Processing parameters
SI 16384
SF 400.1500168 MHz
WDwW EM
SSB 0
LB 0.00 Hz
GB 0
PC ©1.00
RKS-5-184
LJ\.JL,L Mg
9 8 7 6 5 4 3 2 1 ppm
1 E
o Bala| A o |
- (@m0~ (o (o o =] [ent <t
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Current Data Parameters
NAME 20171115
EXPNO 10
PROCNO 1
Acquisition Parameters
20171115
10.31
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT cDCl3
NS 1000
DS 0 l I
" et " PN PV " - » i -~ PO R
3 W w Lhaadn P e o o ba ik o et dhe st dude et 0l e U e g NPVt rieinirign Ml Lo L a ey (o

PL1 7{\.50 dB
SFO1 100.6288660 MHz
CHANNEL f2
CPDPRG2 waltzl6 m A ) [ |

RKS

. ST N L.JM LWJ_WW s W |- T

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
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7.498
7.495
7.240
7.185
7.180
7.165
7.160
7.046
7.043
7.027
7.024
7.017
7.008
7.005
6.997
6.958
6.939
6.770
6.768
6.752
6.749
6.733
6.731
6.491
6.472
6.119
5.679
5.666

(o) —=\———

Current Data Parameters

NAME 20171226
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171226
Time 0.13
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 10
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 =
1H
10.00 usec
-2.40 dB
400.1528010 MHz
F2 - Processing parameters
ST 16384
SF 400.1500168 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1.0
RKS—-5-207

4.095
4.082

\

1.788

=], 16618
1.401

0.97
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Current Data Parameters
NAME 20171226
EXPNO 6
PROCNOC 1
F2 - Acqguisition Parameters
20171226
> 0.18
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT cpcl3
NS 6500
Ds 0
SWH 22727.273 Hz
FRREG PYWLY. CHETS |
AQ 1.4418420 sec
RG 57
DW 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
77777777 CHANNEL fl ========
NUC1 13c
Pl 9.70 usec
PL1 -0.50 dB
SFO1 100.6288660 MHz
=== CHANNEL f2 ==
DPRG2 waltzlé
uc2 1H L 1
perY: T e
PL2 -2.40 dB
PL12 15.10 dB
PL13 18.10 dB
SFO2 400.1516010 MHz
F2 Processing parameters
SI 32768
WowW
SSB
1B
GB
PC
RKS-5-207
L

190 180

170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

129



1.522
7.507
7503
7.241
7.213
7.198
1..195
7.189
1.183
7177
Ted 72
7.168
7.153
75107
7102
7.094
7.089
7.087
7.034
7:031
7.015
75012
6.996
6.993
6.954
6.936
6. 7.30
6.727
6.711
6.709
6.693
6.691
6.416
6.398
6..175
5:709
5.697
4.051
4.038
2.590
2.576
2.559
2.181
2.169
2.160
2.149
2.024
2.012
2.002
1:997
1,.992
1.986
1,.982
1.974
1.961
1,855
1.844
1.833
1.825
1.815
1.804
1.749
1.729
1.562
1..238

Current Data Parameters

NAME 20171107
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171107
Time 0.02
INSTRUM spec
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
TD 32768
SOLVENT CDC13
NS 42
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1

== CHANNEL f1

10.00 usec
-2.40 dB
400.1528010 MHz

F2 Processing parameters

ST 16384

SF 400.1500166 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

PC 1:0
RKS-5-174

=

N

i e e ) L 5 ] (L e L ) e U L I . ) L
9 8 7 6 5 4 3 2 1 ppm

™[O |®|r=|O| (D] [0 N~ @ -] NO (O

=2|=I== |22 Q C’j hard I ] B

™| |r=|r=|v]| |||~ o b s’ e ™ M N|™
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Current Data Parameters
NAME 20171107
EXPNO 6
PROCNO 1
Acquisition Parameters
ate_ 20171107
: 0.07
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT cDC13
N " PN v St " » - v - Ja—
DS 0 M L5
SWH 22727.273 Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
57
22.000 usec
6.00 usec
300.0 K
sec
sec
sec
NUC1
Pl usec
PL1 dB
SFO1 MHz
= == CHANNEL f2
CPDPRG2
NUC2
?iPD‘ y L A\
PL12
PL13 18.10 dB
SFO2 400.1516010 MHz
F2 Processing parameters
SI 32768
SF 100.6177999 MHz
WDW EM
SSB 0
LB 3.00 Hz O—N
GB 0
PC 1.00 H |
H\
3h
L L ;

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
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Current Data Parameters

NAME 20171024
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171024
Time 17.37
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
TD 32768 N
SOLVENT cDCl3 4
NS 13
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec
PL1 -2.40 dB ~ o
SFO1 400.1528010 MHz
F2 - Processing parameters
ST 16384
SF 400.1500168 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
PC . 1.00

RKS-5-168

.

.':vvl....'-uvvlrﬁ--v---v]vvvvnnv.yluvrv..,--Iv-1...---]...:-:... vvv..-'-:[..v-vr..-l---.'-‘..I.vv‘rw..-lnnvvn

I
10 9 8 6 5 4 3 2 1 ppm
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Current Data Parameters
NAME 20171025
EXPNO 2
PROCNO 1
— oY e o P T Y
227271.273 Hz
0.346791 Hz
1.4418420 sec
40.3
22.000 usec
6.00 usec
300.0 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1
i \ - 4 A h I
SFO2 400.1516010 MHz
F2 - Processing parameters
sI 32768
SF 100.6178045 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
BG 1.00
RKS-5-168 ]
a ILL U ) S S 5 S—

190 180

170 160 150

140

130

120

110 100 90 80

70 60 50 40 30 20
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7.516
7502
7.500

Current Data Parameters

NAME 20171229
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171229
Time 0.36
INSTRUM spec
PROBHD 5 mm DUL 13C-1
PULPROG 2g30

TD 32768
SOLVENT CDC13

NS 59

DS 0

SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4

78.000 usec
6.00 usec
300.0 K
2.00000000 sec
1

==== CHANNEL f1

NUC1
Pl 10.00 usec
PL1 -2.40 dB
SFO1 400.1528010 MHz
F2 Processing parameters
ST
SF 400.1500173 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1.00

RRKS5—5-205

1.00
2.05
1.08=
1.11
1.06/
1.02/-
1.01

1.00

0.98
0.98>= .
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Current Data Parameters
NAME 20171229
EXPNO 2
PROCNOC 1
F2 Acquisition Parameters
Date_
spect
5 mm DUL 13C-1
F zgpg30
TD 65536
SOLVENT CDC13
W eI OuR |
el LAt e b WY
Ds v
SWH
FIDRES
2 00000 sec
0. 00000 sec
1.89999998 sec
4
NUC1
Pl
PL1
SFO1 J
pry s -
4 WV s e . g ¥
-
400.15
F2 Processing parameters
SI 32768
SF 100.6177993 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
\
A ATy ATl gy Avl-'l *J oy WU N Ve it yptes

190 180 170

160

150

140

130

120

110

100

90

80

© ™ N <T 0

o~ o < o~

—t - =t o~ 0 s

~ m m —
L . Lg l... A m oy Sod
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— 2017
—1.782
—1.601
—1.395

TNV

BRUKER
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Current Data Parameters
NAME

MS-04-50
EXPNO 1
PROCNO i
F2 - Acquisition Parameters
Date_ 20171208
Time 21.30
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 2g
TD 32768
SOLVENT CDC13
NS 32
DS 0
SWH 9541.984 Hz
FIDRES 0.291198 Hz
AQ 1.7170932 sec
RG 512
DW 52.400 usec
DE 6.50 usec
TE 295.2 K
Dl 2.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec

Cl £l
NUC1 1H
Pl 10.00 usec
PL1 -1.00 dB
SFO1 598.3029915 MHz
F2 - Processing parameters
SI 32768
SF 598.3000289 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 2.00
JLAJ L,k___,~__________L___

20 1.5 1.0 0.5 ppm
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Current Data Parameters
NAME ~04-50
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171208
Time 21.39
TET Spec
PROBHD 5 mm QNP 1H/1
PULPR( zgpg
™ 32768
SOLVENT €pcl3
NS 375
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG 6
DW 11.100 usec
DE €.50 usec
TE 295.2 K
D1 3.50000000
di1 0.03000000
DELTA 3.40000010
MCREST 0 sec
MCWRK 0.01500000 sec
=swsszz= CHANNEL fl s=s=sws=
NuC1l 13c
Pl 4.80 usec
PL1 0 dB "
CPDPRG2
NuC2
PCPD2
PL2
PL12
PL13 9.00 dB
SFO2 598.3029915 MHz
F2 - Processing parameters
81 65536
SF 150.4426632 MHz
WDW EM
SSB (]
1B 3.00 Hz
GB o
PC 1.00
[T " [
T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 30 20 10 ppm
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7.500
7.498
7.497
7.481
7.479
7.477
7.245
7.240
T 227
7.213

(o) =\

Current Data Parameters

NAME 20171024
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171024
Time 0.33
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 10
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 287
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 =
1H
10.00 usec
-2.40 dB
400.1528010 MHz
F2 - Processing parameters
ST 16384
SF 400.1500173 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1.0
RRKS5—5-163

OOVAFRN AN OOV HOWOMAN DO T NN N
CONRFOVOLLIFITINONNO NN OO o ®
NAdA A A dd A dddd 000NN OO — O
[ e el ol ol ol Sl ol ol RV R RN R To R To] S

14778
1.570
1.39%4

< [W|N] 10| (@ (2] (52 O
) 215 [ 2] |2 < <
| |ININ]| [v=]| [+ - - L o
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Current Data Parameters
NAME 20171024
EXPNO 11
PROCNOC 1
F2 - Acguisition Parameters
20171024
> 0.37
STRUM spect
PROBHD i B
PULPROG 330
D 65536
SOLVENT cpcl3
NS 5000
DS 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz
1.4418420 sec
50.8
22.000 usec
6.00 usec
300.0 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1
77777777 CHANNEL fl ========
NUC1 13c
Pl 9.70 usec
PL1 -0.50 dB
SFO1 100.6288660 MHz
= CHANNEL f2 ==
waltzlé
P z o ¢ ;5 |
PL2 -2.40 dB
PL12 15.10 dB
PL13 18.10 dB
SFO2 400.1516010 MHz
F2 Processing parameters
SI 32768
SF 100.6178009 MHz
WowW EM
SSB 0
1B 3.00 Hz
GB 0
PC 1.00

RKS-5-163

Co L |

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
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Current Data Parameters
NAME 20171031
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171031
Time 0.28
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768
SOLVENT cDC13 - N
NS |
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
CHANNEL f1
10.00 usec
-2.40 dB L )
400.1528010 MHz
F2 Processing parameters
ST 16384
SF 400.1500169 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
- M JJ J
. L L
i e e ) L 5 ] (L e L ) e U L I . ) L
9 8 6 4 3 2 1 ppm
gS(oO|I~NO|D b = bt o ™ - o
QL= Qs T '-.7 <t (2
- || b b - \ (5] ™
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Current Data Parameters
NAME 20171031
EXPNO 2
PROCNOC 1
F2 - Acquisition Parameters
- 20171031
> 0.33
STRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
D 65536
SOLVENT cpcl3
NS 6000
Ds 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz
b 1.44184 ec 2.8
RG
DW 22.000 usec
E 6. usec
TE 300.0 K
D1 2.00000 sec
| 0.03000000 sec
1.89999998 sec
1
77777777 CHANNEL fl ========
NUC1 13c
Pl 9.70 usec
PL1 -0.50 dB
SFO1 100.6288660 MHz
= CHANNEL f2 ==
waltzlé
1H A A
SUTOTTR SR
-2.40 dB
15.10 dB
18.10 dB
400.1516010 MHz
F2 Processing parameters
SI 32768
SF 100.6178007 MHz
WowW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
RKS-5-162
Ll \
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Ci Data P

NAME MS-04-32
SOLVENT CDCL3

EXPNO 1
PROCNO 1

F2 - Processing parameters
SI 32768

SF 399.7611789 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

OMe

T T T T T T T T T T T T T T T T T T

8.5 8.0 7.5 6. 6.0 55 5.0 45 4.0 3.5 3.0 25 20 15 1.0 0.5 ppm
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Current Data Parameters
NAME MS-04-32-C2
EXPNO 1 \ ‘ '
PROCHO e +
F2 - Processing parameters
SI 65536
SF 100.5214582 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
LIl HH‘H ‘J e H
T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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C Data P

NAME MS-04-40-1-P
SOLVENT cpcL3

DATE 14 NOV 2017
EXPNO 1
PROCNO 1
F2 - Processing parameters
SI 32768
SF 399.7611823 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

OEt

T T T T T T T T T T T T T T

8.5 8.0 7.5 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20
=
ol

agiy @ B
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Parameters

¥S-04-40-1-C

Current Data
NAME

EXPNO

PROCNO

65536
100.5214556 MHz

F2 - Processing parameters

s1

il

|

EM
0.30 Hz
00

o
o

sF
WDW
ssB
1B
cB
PC

i

[

L]

120

130

160

170

10 ppm

20

100 20

110

140

150

180

190
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7.493

7.481
7.239
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Current Data Parameters
NAME

7.211

VMS-04-033
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171110
Time 5.43
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg
TD 32768
SOLVENT CDC13
NS 32
DS 0
SWH 10775.862 Hz
FIDRES 0.328853 Hz
AQ 1.5204852 sec
RG 512
DW 46.400 usec
DE 6.50 usec
TE 302.2 K
D1 2 00000000 sec
MCREST 0 se
MCWRK 0.01500000 sec

SFO1

1.00
598.4035904 MHz

F2 - Processing parameters
SI 32768

7.206

3
- I~

7194
7.192
7.181
7.156
7.144
7.142
71431

7.128
6.816
6.802
6.525
6.522
6.210
5.660
5.651
4.099
4.090

—1.776

——1.542

—1.391

—1.235

—0.050

SF 598.4000252 MHz
WDW no
SSB 0
LB 0 Hz
GB 0 J
PC 1.00
L
T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 15 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 ppm
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149.07
148.37

14412
139.
138

C><)

(>

Current Data Parameters
NAME VM

L.

04-033
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171110
Time 6.01
INSTRUM spect.

PROBHD 5 mm QNP 1H/1

PULPROG, z
" o

—65.61
—50.25
—=27:51

—23.36

SOLVENT cpe13
NS 6144

DS o

SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG 4096

D 11.100 usec
DE 6.50 usec
TE 302.3 K
D1 3.50000000 sec
d11 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0 sec

MCWRK 0.01500000 sec

PL1 0 dB
SFo1 150.4843515 MHz
£2 =
waltz16
92.00 usec
120.00 dB
5.50 dB

9.00 dB
598.4029920 MHz
F2 - Processing parameters

65536

SF 150.4678022 MHz
EM

LB 3.00 Hz

PC 1.00

i [T

T T T T T T
190 180 170 160 150 140

10 ppm
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7.504
7.492

243
7.238

T
7.189

7.178
7.176
173

7

7.163
7.161
6.276
6.172
5.658
5.650

085

076

7.106
6.743
6.518

506
6.288

717
6

7.119

s \%

L)

(<)

Current Data Parameters
NAME

MS-04-52
EXPNO 1
PROCNO i
F2 - Acquisition Parameters
Date_ 20171211
Time 5.10
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 2g
TD 32768
SOLVENT CDC13
NS 128
DS 0
SWH 9541.984 Hz
FIDRES 0.291198 Hz
AQ 1.7170932 sec
RG 1024
DW 52.400 usec
DE 6.50 usec
TE 295.2 K
Dl 2.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec

Cl £1.

NUC1 1H
Pl 10.00 usec
PL1 -1.00 dB
SFO1 598.3029915 MHz
F2 - Processing parameters
SI 32768
SF 598.3000302 MHz
WDW EM
SSB 0
LB 0.20 Hz
GB 0
PC 2.00

|
1 L___*bt‘JLJLAA____d.___________

9.5 9.0 8.5 8.0

M'.”.l. |

148



LVOMWLAWO - MOM— N
00T OCOANNOINSS N i o =] O 15~
A i i R - SRRk 8 8 RSB
G ez N\ AN\ V2 )
NAME MS-04-52-C
EXPNO 1
PROCNO 1
F2 - Processing parameters
SI 65536
SF 100.5214566 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB o

PC 1.00

uulleH i " ‘ HJ

T T T T T T T T T T T T T T v T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm




7.845
7.840
7.826
7.822
7.511
7.494
7.239
7.156
7.138
7.120
7.091
7.074
7.055
7.016
6.997
6.984
6.966
6.947
6.795
6.777
6.758

6.377
6.359
6.207
4.604
—1.846
—1.567
——1.467

|
|

C Data P

NAME MS-04-59-P

DATE 19 DEC 2017
SOLVENT CDC13

EXPNO 1
PROCNO 1
F2 - Processing parameters
SI 32768
SF 399.7611798 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

4B Eee A



BRUKER

Current Data Paramotors
NAME 19122017
EXPNO 2

PROCNO 1

0 0
puk

-

128
IR T~

c o
e e

S92

|V

1.96

© ©

NN

F2 - Acquisition Parameters

Time 0.17

INSTRUM spact
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30

™ 65536
SOLVENT cocl3

NS 5000

DS 0

SwH 22727.273 Hz
FIDRES 0.346791 Hz
a0 1.4418420 sec
RG 912

W 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
™0 1

=s=szs== CHANNEL fl ==sssz==
NUCI 13c

P1 9.70 usec
PL1 -0.50
sFo1 100.6288660 MHz

ANNE Sk,

CPDPRG2 waltzl6
NUC2 18
PCPD2 90.00 usec
PL2 -2.40 dB
PL1Z 15.10 dB
PL13 18.10
SFo2 400.1516010 MHz

F2 - Processing parameters
sz 32768

sF 100. 6178007 MHz
WDW EM
ssB 0

s 3.00 H=
G

PC 1.00

I

L)

JIL

| )

i

| RARARRALES LALALLAALY AARAARRARY

190 180 170 160

T
150 1

T

40

130

T T
120 110

SAR RAALLAARA) LAY

100 90 80

N RAARRAL

70

60

M AAARAARAAY RAAARARAMS

50

40

30

20

ppm
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C Data P

NAME MS-04-30-D
SOLVENT CDC13

DATE 02 NOV 2017
EXPNO 1
PROCNO 3
F2 - Processing parameters
31 32768
SF 399.7611783 MHz
WDW EM
SSB 0

by 0.30 Hz
GB 0

el 1.00

it

3.835

—2.007
—1.786
—1.415

LJUL

T T T T . i [
85 8.0 7.0 6.5

S gdass b

o
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Current Data Parameters

NAME MS-04-30-Carbon
EXPNO 1
PROCNO 1
F2 - Processing parameters
SI 65536
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

T T T
190 180 170

—90.54
—64.61
—55.89
—27.61
—23.45

——20.89

1l

160



PNO
PROCNO

.éC LVENT
NS

o5

H

Current Data

Parameters
5-141-P-HT
1
1

20170921
14.53
spect

5 mm QNP 1H/L

29

32768
cnelld

32

0
9541.984
291198

326.8
2.00000000
0.00000000
0.01500000

ppm

Acquisition Parameters

10.1387

7.8833
7.8705
7.5317
7.5258
7.2362
7.2229
7.2085

1957

7.1834
7.0464
7.0333
7.0202

6.9475
6.9371
6.8391
6.8267

6.4379
6.4257

T 5.0093

3.0968
9586

1.8760

1.5597

15.00 usec
1.00 4B
596.4035904 Mz

Processing parameters
32768

598.4000247

iD MR plot paramet

no
0
0.00
0

1.00

ers
20.0
10.00
11.000
6582.40
0.500
299,20
0.57500
344.08002

Mz

0 cm

om
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm

Integral

1.0000

1.033
i

1963
336

1.1062
1.1017
1.0117

-

1.0438

1.2978
3.3703~—

3.4185
3.3497

L0 5 O I 5 LN UL O LR LT

ppm

10

8

l||Ill|IIllllIlllllllllllllllIIlllllllllIllllIIl|llIlI!(IIII‘l-"FIlIIIDIIII

6

4

2

0



el
<t
e}
<t
wn
[ )

WS

138.102
135.124
133.878
131.248
129.435
127.228
126.131

125.7717
123.456

151.330
148.976
127.056
125.215
124.969
122.167
119.459
117.583

77.207

76.994

76.782

Current Data Parameters
RKS-5-141-P-HT

2
0 1

—— 84.458
— 59.877
—— 52.627
——— 49.811
— 33.283

__— 26.777
T 25.606

FZ - Acquisition Parameters
Date_ 20170921
14.31
spect
5 mm QNP 1H/1
29p9
32768
CDC13
200

Wrhwniy! L o et Y e v

TE 323.9K

D1 .50000000 sec
03000000 sec
40000010 sec
.00000000 sec
01500000 sec

cCowow

waltzlé
1H
92.00 usec -

598.4029920 MHz

F2 - Processing parameters
(34 65536
e 150.4677856 MHz
EM
0
3.00 Hz
CB 0
PC 1.00

parameters
20.00 cm
3.00 cm

200.000 ppm I
30093.56 Hz . ) LL | L VINY S— A - —_—
P 0.000 ppm =

0.00 Hz I1IIII|I|||||I|l|llll|||llIIII!I|||ll|l|ll|ll||||llllllll]lllllll||l|‘l||||Ill|]l-'vlllll|||

0.00000 /e
I ppm 180 160 140 120 100 80 60 40 20

R e T

g

&g oo

o



w© 900 - (- 10 0 WO ) D D D D YLD S o) 0O WO [~ et D et 0D ) o e @
o M MONENE AP WOODAWNN M O = OO0 D P N
e o COWOWMMNAMA= OO AFHONNNN AN AD - O® D vad N o -
g — DD N N © O OO MW~ =D =1 oy ® 0
e =] = [~ (= = (= [~ (= (= [~ [~ [~ [~ [~ [~ \0 \O {0 10 0 \O 0 \0 \O O O 2 O 0 1 ™ e

> ~
Current Data Parameters
NAME RKS-5-235-P2-HT
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

20170215

12.08

spect

S mm ONP 1H/1
29
32768
cnel3

usec
e

17

-
L

- o~ ~ |(co [ (< o o <t fuo [0 Y=

© —~ O [|oo | [ o <t oo | |3 |
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™ 32768
/E cDell

<t oy O NI~ W00 WO O <H<H O NN O O <FH O <t N M N O N O o (o B " S I =
o~ n OO NN OWN AN WO N~ <t LN <M COO™m < © o\ © D — N o WO N
jo o [7e) < i 0O — OO LA LA — O [~ [~ O Lo 1 < 0 N OV~ <t [~ O O o N K =) M WO
- Data - = =) o~ ML MO O NNNNNNNN N A A © 0~ 0~ ™~ [FeRToRTeRsY M NN
NC 2 N
PROCNC 1 ~
F2 - Acgquisition Parameters
20170915
12.09
spect
5 mm QNP 1H/1
PULPROG zgpg
200
0
45045.047 Hz
1.374666 Hz b S Ao
6

31233 K
.50000000 sec
3000000 sec
0000010 sec
00000 sec

00000 sec

5
0
4

0
0
.000

Zs

0.00 dB
5.50 dB
9.00 dB
598.4029920 MHz

Z - Processing parameters
sI 65536
5 150.4677918 MHz
EM
0
3.00 Hz
0
1.00

R plot parameters
X 20.00 cm
cY 4.00 cm
F1P 200.000 ppm l I l J
Fl 30093.56 Hz et LL ~ ” . k.

2P 0.000 ppm ) ’ o
O~00HZ mlllll]]lllIIIII|IIIIII|llllllll1'|ll|llIllll||IIIIIIIIII[llllllllllllllllll||lIIIIIIIIII||137IIII||
20:00000 omi cin ppm 180 160 140 - 120 100 80 60 40 20
1504.67786 Hz/cm
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Current Data Paramoters
NAME RKS§-5-196~HT
EXPNO 1
PROCHO 1
EF2 - Acquisition Faramators
Date. 20171215
Timo .
INSTRUM spoct
PROBHD & mm QNP 1H/1
PULPROG 2g ( B
D 32768
SOLVENT coell
ns 32
DS 0 o
SWH 9541,984 Hz
EIDRES 0.291198 Hz
M 1.7170932 gec
RG 1024
bW 52,400 usec
be 6,50 usac )
e 310.1 K
Dl 2,00000000 sec
MCREST 0 sec
HCHWRK 0,01500000 sec
¢ £1
Hocl i
Pl 10,00 usec
PL1 -~1,00 ds O
SFOL 598,3029915 iz — 5¢c
E2 - Processing parametors
s1 32760 L )
S8 598.3000302 MHz
WOW no
§SB 0
La 0 Hz
GB 0
PC 2.00
AL J JU .

L R TR [ S e BRI T | L S IS L R

10 9 8 7 6

L T S e L LU T T T R T L U R | AL S e

4 2 1 ppm

w
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Cu{rentDaEaparameters [eo) [ O WO DT OO AN NN A A A A A O wn wn ™ oy N

EXPNO 2

F2 - Acquisition Parameters

Date_ 20171215

Time 6.33

INSTRUM spect

PROBED 5 mm QNP 1H/1

PULPROG 29pg

TD 32768

SOLVENT CDC13

NS 200

DS 0

S 45045.047 Hz L l

FIDRES 1.374666 Hz e e

AQ 0.3637748 sec

RG 4096 p

D 11.100 usec )

DE 6.50 usec

TE 310.1 K

Dl 3.50000000 sec

dil 0.03000000 sec

DELTA 3.40000010 sec

MCREST 0.00000000 sec

MCWRK 0.01500000 sec

======== CHANNEL \fl e

Nucl 13¢

Pl 4.80 usec

PL1 0.00 dB

SFO1 150.4592037 Mz 0 5c

z=z===== CHANNEL f2 ======== \ J

CPDPRG2 waltzl6

NUC2 18 X 50

PCPD2 92.00 usec

PL2 120.00 dB

PL12 5.50 dB

PL13 . 9.00 dB

SF02 598.3029915 MHz

F2 - Processing parsmeters

SI 65536

SF 150.4426536 MHz
WDW EM
SSB 0

LB 3.00 Hz
GB 0

PC 1.00

1D NMR plot parameters
CX 20.00 cm

oY 4.00 cm I

F1P 200.000 ppm “

£l 30088.53 Hz -  — - LA SN i .

F2P 0.000 ppm

F2 OOOHZ [jllllllllllllllllllIIIIIIlll[lll‘flllllllIlIIII|IlllIlllllllllllllllllllllIIIIIIlll|||llr[15;|lllllll
W 1 (

FRch 1000000 ppm/cn 180 160 140 120 100 80 60 40

HICM 1504.42651 Hz/cm ppm



8698
7.5586
7.2388

N7 Vi

ion Parameters

10.1027
7.8828

w0 o
N oW
PR =]
SRR
~

0208
6.9260
6.8775
6.8714
6.7337
6.6441
6.6301
6.3167
6.3070
5.0021
3.0538
1.9515
1.8924
1.8651

ppm

1

o~

20171116

ii.52

TNSTRU! spect
PROBHD 5 mm QNP 1H/1
PULPROG o
§o] 708

us;
1.00 a8
592.4032012 MHz

0 s5d

-

— o o N (Lo (0o |[on ) oo o o S1550 (o)
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Current Data Parameters ©o o~ LW OO OMNNNNNNN A o ~ >~ o~ Yel [Tl ™ NN
s " = 5 Lo i T rdrd v v v v v e
NAME RKS-5-181-HT
2 . [ \ /
1
F2 - Acquisition Parameters
20171116
7.47
TRUM spect
5 mm QNP 1H/1
2909
32768
cnel3
) 200
higs n
e 045.047 Hz [A l
i Hz » o o
v r u Ve -
AQ ).3637748 sec
usec
usec
K
sec
sec
sec
) sec
sec
usec .
dB
il 0 54 4

l N “I | .

92.00 usec
20.00 dB

5.50 dB
9.00 dB
.4029920 MHz

parameters
65536
0.4677850 MHz
EM
0
3.00 Hz
0

1.00
i Of parameters
20.00 cm
) 093,56 1 : | E—— .“l A.._l | - i EART o 51 L A
W o ghidasony e o o Yot W .

b o iy y 4 hadad

161
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ppm
10.1316
7.8909
7.8787
7.5453
7.2338
7.2140
7.2018
7.1897
0981
0850
7.0313
6.9468
6.8475
6.8291
6.7197
1539
5.0047
3.0277
1.9239
1.8563
1.8472
1.5320

o~

Current Data Parameters
NAME RKS-5-191-KT
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
01712

6

Date_ 2 215
Time 5.08
INSTRUM spect
PROBHD 5 mm ONP 1KH/1
PULPKOG 29

™ 32768
SOLVENT coclld

NS 32

DS 0
SWH 9541.984 Hz
FIDRES 0.291198 Hz
AQ 1.7170932 sec
RG 1024

o 52.400 usec
DE 6.50 usec
TE 310.5 K
Dl 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

F2 - Processing parameters
32768

SF 598.3000302 MHz
WDwW no

SSB 0

LB 0.00 Hz

GB 0

’C 2.00

1D NMR plot parameters

cx 20.00 cm
cY 20.00 cm
Flp 11.000 ppm
Fl 6581.30 Hz
2P -0.500 ppm
F2 -299.15 Hz
PPMCH 0.57500 ppm/cm
HZCH 344.02252 Hz/cm
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Current Data Parameters % Uy ) S eneo ) o9 e elie SO o o8 Oeel o GO, =5 BB 0 W e N 6Ny
NAME rRKS-5-191-HT
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171215
Time 5.16
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG z9pg
TD 32768
SOLVENT €hCl13
NS 300
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz )\
AQ 0.3637748 sec
RG 4096
D 11.100 usec
DE 6.50 usec
TE 310.4 K
Dl 3.50000000 sk
dil 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
zz====== CHANNEL fl ========
NUCl 13¢
Pl 4.80 usec N
PL1 0.00 dB
SFO1 150.4592037 MHz /O 5e
CHANNEL f2 ========
waltzl6
1H
92.00 usec h ; -4 Y
120.00 dB & d
5.50 dB
9.00 dB
598.3029915 Mz
F2 - Processing parameters
SI 65536
SF 150.4426509 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
X 20.00 cm
ey 4.00 cm
F1P 209.000 ppm l j
F1 30088.53 Hz . o b A o | T — "
F2P 0.000 ppm R ' o T : A i o o
F2 0.00 Hz [lIIIIIIIIIIIIIIIIIIlllllIllllll]llllllllllll!llllII|IIIIIII||Il|lllllII|II|llIl!IlIIIIII[IIlIIlllll
PPMCM 10.00000 ppm/cm
o {E54 S0t B ppm 180 160 140 120 100 80 60 40 20163
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_— 1.9505
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——— 1.5768
T~ 1.5499

Current Data Parameters
NAME RKS-5-186-KT
EXPNO 1
PROCNO b

0l 2.00000000 sec

MCREST 0.00000000 sec
MCWRK .,.HSUCD"C sec

= CHANNEL £1

F2 - Processing parameters
S1 32768

— o w <t w o LN |CO YO
E o < (NeoJ - O O |00 LN
B o ~ N o o 0 | Jto
9 =3 — ~ N o~ < [wo |=
8 —t — — — — e jen
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a Parameters
RKS-5-186-HT
2
1

F2 - Acquisition Parameters

Date_ 20171116
Time 9.55
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG Z9pg
™ 32768
CDCl3

600

0

45045.047

1.374666

0.3637748

4096

oW 11.100
DE 6.50
TE 322.1
oi 3.500300000
dil 0.03000000
DELTA 3.40000010

0.01500000

.00000000 s

dB

dB
MHz

F2 - Processing parameters

o1 65536
150.4677864
EM

0

3.00

GB 0
BC 1.00

1D NMR plot parameters
20.00
3.50
.000

.000

0.00
10.00000
04.67786

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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7.879%4
7.8664
7.5620
7.5497
7.5371
7.2395
7.2288
7.2160
7.2080
7.0337
7.0218

~
o oy
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o o
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o
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Current Data Parameters
NAME RKS-5-209-HT
EXPNO 1
PROCNO 1

F2 - Acydl. ..or Parameters

ppm
10.1114
6. 8751
6.8686
6.7433
6.7361
6.7305
6.7243
6.7175
6.6468
6.6327
6.3352
6.3218
4.9981
3.0584
1.8670
1.5633

Date_ 20180104
Time 11.54
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29

™ 32768
SOLVENT coclld

NS 32

DS 0

SWH 9541.984 Hz
FIDRES 0.291198 Hz
AQ 1.7170932 sec
RG 1024

D 52.400 usec
DE 6.50 usec
TE 307.7 K 2
1 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

Pl 10.00 usec
PLL -1.00 d8
SFOL 598.3032907 MHz
F2 - Processing parameters
§1 32768

SF 598.3000276 MHz

WDW no

558 0
LB 0.00 Hz
GB 0
PC 2.00
_0O 5¢g

ID NMR plot parameters

20.00 cm
\.‘{ 8.00 cm
FiP 11.000 ppm
Fl 6581.30 Hz
F2P -0.500 ppm
R -299.15 Kz
PRMCH 0.57500 ppm/cn
HZCM 344.02252 Hz/cm
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EXPNO 2
PROCNO X;
F2 - Acquisition Parameters
Date_ 20180104
Time 11.14
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29pg
TD 32768
SOLVENT CDCl13
NS 266
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz )
AQ 0.3637748 sec
RG 4096
Di¥ 11.100 usec
DE 6.50 usec
TE 306.4 K
Dl 3.50000000 sen
dil 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
zz====== CHANNEL fl ========
NUC1 13C
1 4.80 usec
PL1 0.00 dB
SFO01 150.4592037 MHz ‘
=zz.. - CZAWNNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H i l i
PCPD2 92.00 usec ) e
PL2 120.00 dB
PL12 5.50 dB
PL13 9.00 dB
SF02 598.3029915 Mz
F2 - Processing parameters
SI 65536
SP 150.4426474 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
CX 20.00 cm
CY 4.00 cm
F1P 200.000 ppm “ l
F1 30088.53 Hz ol ” -
F2P 0.000 ppm
Fz 0'08HZ |I|I||I|II|lllllllIl]l‘llllIIII|If"‘l1]1]]’]flllllllIllllfllllllllllllIIIIIIIIIIIIllllllll[ll6l7lllll|l|l
PM 9
P Ui om0 10 100 60 60



o

[ee] A~ O~TO0OWVWAHONONOHWOWWOMOO®IS N T OO NOWMOWOVOWONNMNMANNOOWONONTLT AITTOMOOT —ANWOAT O

— OO NNAHDNOILINONHOOOL O~ NN AT LOOWLLTOONOILNOANAAOONO~VOLNON AT OMNONN
. WONWOWOLANNdTHTOOOHOOS~T~LVOLWOWHOMmM AAAAOOOMMMHMONAAAdA A A A OO0 OO0 OO O W W WX

o e

— [l e e B S Sl S il e N @ SN SN BN JiNe JiNe N JiNe Vo Ve Ve e Vo JiNe JiNe JiNe} MMM MOOMOMOANNNNNNNNNNNNNNNNNNNAAAAAAAAA

__—4.960

g
§
%

Current Data Parameters

NAME RKS-5-180-HT
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171116
Time 22.54
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg

TD 32768
SOLVENT CDC13

NS 32

DS 0

SWH 9541.984 Hz
FIDRES 0.291198 Hz
AQ 1.7170932 sec
RG 512

DW 52.400 usec
DE 6.50 usec
TE 320.8 K
D1 2.00000000 sec
MCREST 0 sec

MCWRK 0.01500000 sec

== CHANNEL f1

Bl 10.00 usec
PL1 -1.00 dB
SFO1 598.4032912 MHz
F2 - Processing parameters
sI 32768
SF 598.4000252 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00 Jtdﬁxj
N 1 1 JL }.L -
R e i i e e e e e e e e e I e e B e B e e e e ) E e e e e e L (2
10 9 8 7 6 5 4 3 2 1 0  ppm
(=} © AN (O[]0 | - OO N[N
Q b W s o b b i o i = | b har] ] ] B B
- - ™ NN|N| |||+ = b ol o N[N
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{urrent Data Parameters 0w Mmooy AN AN AN AN AN NN o~~~ w " [S e KN
NAME et & ~— Lo B B B | g o B e IR o o B B I e B
\ v ¢ E |

NO . 2
‘ 1

ppm
—189.913
—174.741
— 84.601

41.945
— 36.480

— —127.281
T~ 71.947

iisition Parameters
20171116
6.55
spect
5 mm QNP 1H/1

200y ‘ ‘
32768 .
coels : i ‘ ‘ !

F2 - Processing parameters

sI 65536
SF 150.4677891 MHz
DI M
SSB 0
LB 3.00 Hz
3B 0
PC 1.00

1D NMR plot parameters
20.00 cm

4.00 cm
200.000 ppm
30093.56 Hz J A -~
i -~ v o d " hnre w - e
000
.00 [“lr‘l‘Tll‘l_l_l—rT_l_ﬁWr11'rllr|||11|r|||||||||l]l|||||||||ll|||lrll|||||||||||||l|||l||]t|||||||li?lll|llll|
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Current Data Parameters

N RKS-5-169-HT
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171031
Time 7.28
INSTRUM spect
PROBHD 5 mm QNP 1H/1

usec
1.00 dB
SFOL 598. 1035904 iz

Processing parameters
32768
598.4000252 ¥Hz

plot parameters

11.000 ppm
6562.40 Hz
-0.500 ppm
-299.20 Hz
PPMCN 0.57500 ppm/cm
HZCK 344.08002 Hz/cm
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© Data Parameters e 5 S aaagggggagggadaggasg @ = e e e 2 o aaaa
RKS-5-169-HT
EXPNC 2
F2 - Acquisition Parameters
Date 20171031
Time 7.39
spect
5 mm QNP 1H/1
29pg
32768
CDCl3
1024
0
45045.047 Hz 1
1.374666 Hz " v
.3637748
4096
100 1
.50 1

il

B2 parameters
SI 65536
SF 150.4677802 MHz
WDk EM
SSB 0
LB 3.00 Hz
GB 0
EC 1.00
1D NMR plot parameters
CX 20.00 cm
4.00 cm
200.000 ppm 4[ 1 l “l I l
30093.55 Hz SET TN ) o !
0.000 ppm - . i i S
O'OOHZ [l|[||Tl|l[lllllllllllllllllllllYlIlllllllllllllll|l|||||II|IllIllll]l]lllll'llll]fl‘r1llll(li7il‘lll|
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RKS-5-148-F3b

Current Data Parameters

NAME 20171002
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171001
Time 22.58
INSTRUM spec
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
TD 32768
SOLVENT CDC13
NS 18
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
== CHANNEL f1l =
1H
10.00 usec
-2.40 dB
400.1528010 MHz
F2 Procegsing parameters
ST 16384
SF 400.1500168 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1.0

A

[P e e e e S [ T S [ e [ D S e [ e R R R A e e [ T e P s e e i T e )

10 9 8 7 6 5 4 3 2 1 0 ppm
LEECHLE
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2] (OO N
] T ] B o o B
[32] v ve| =]y

1.02
1.00
1.00
1.01
1.01
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Current Data Parameters

NAME 20171002

EXPNO 2

PROCNOC 1

F2 Acquisition Paramet.

RUM spect

3 5 mm DUL 13C-1

L G zgpg30

D 65536

SOLVENT cpcl3

NS 7000

Ds 0

SWH 22727.273 Hp

[3n s iy agn s > ¥

1.4418420 sec

usec
usec
K
sec
sec
sec

DELT 1.8999999
NUC1
Pl 9 upec
PL1 dp
SFO1 100.6288660 Miz O .
Z 5j
= CHANNEL f2
2 waltzlé
i | A i

RKS-5-148-F3b

18.10 dB
400.1516010 MHz

F2 Processing parameters

SI 32768
SF 100.6178007 MHz
WowW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00

| L il ) J

L P L L R e P g e T T P e R T e
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O
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10.179
7.923

Current Data Parameters
NAM RKS-6-73-P-HT
1

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20180917

Time 10.22

INSTRUM spect

PROBHD 5 mm QNP 1H/1

PULPROG zg

D 32768

SOLVENT CDC13

NS 32

DS 0

SWH 8389.262 Hz

FIDRES 0.256020 Hz

AQ 1.9530228 sec

RG 512

bW 59.600 usec

DE 6.50 usec

TE 317.9 K

D1 2.00000000 sec

MCREST 0 sec

MCWRK 0.01500000 sec
CHANNEL f1

NUC1 1H

Pl 10.00 usec

PL1 -5.00 dB

SFO1 598.3032907 MHz

F2 - Processing parameters

SI

SF 598.3000285 MHz

WDW no

SSB 0

LB 0 Hz

GB 0

PC 2.00

—1..852

_——1.567
=il 803

—20.808

_—0.103
T~0.077

NOwo(o|a|s
b ] A B s B B B
=] v=|v=| =[] =]

1.29
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Data Parame
RKS-6-73-
F2 - Acguisition Parameters
| 20180917 A A A
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Current Data Parameters
RKS-5-157-HT
1
1

F2 - Acquisition Parameters

Date_ 20171016
Time 7.06
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG noemul
™ 32768
SOLVENT CDC13
NS 32
DS 0

S 8375.209 Hz
3 0.255591 Hz
1.9562995 sec

512
59.700 usec
6.50 usec
319.1 K
1.00000000 sec
0.
0.

CHANNEL f2 ====z=z===
noedif.1

598.6029930 MHz

F2 - Processing parameters
SI 32768
SF 598.4000244 MHz
no
0
0.00 Hz
0
1.00

D NMR plet parameters
20.00 cm
10.00 cm
11.000 ppm

6582.40 Hz
-0.500 ppm

-299.20 Hz

=3

.57500 ppm/cm
344.08002 Hz/cm
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175.781
151.221
146.539
138.243
136.101
134.860
134.018
131.118
127.366
127.2170
125.878
125.634
123.069
84.626
84.444
77.214
77.002
76.790
20.652
20.581

124.772
119.358
117.183

O
~—
i
o
o
—

Ny

152.423

rent Data Parameters
RKS-5-157-HT

) 2
PROCNC 1

ppm
——190.075
— 60.108
— 52.592
— 49,738
— 33.305

__— 26.804
T~ 25.697

F2 - Acquisition Parameters
20171016
7.1
spect
5 mm QNP 1H/1
z9pg

12768
CDC13

400

0
45045.047 Hz l

374666 Hz ; o N, \ - . " o
6 oW 2 2
Lo}

4096
11.100 usec
6.50 usec
319.8 K
3.50000000 sec
0.03000000 sec
40000010 sec

L

e "

.4029920 MHz

ing parameters
65536
50.4677856 MHz
EM
0
3.00 Hz
5 0
PC 1.00

1D NMR plot parameters
b 20.00 cm

4.00 cm I
200.000 ppm [ L
30093.56 Hz " l G " o N — |- ™ _—

0.000 S pamad o ol Madis ow ¥ ' = aad P AP he\ 0ot ¢

0.00 Hz |—Tlll|llll]Il|llllll]|||l|l||l||l||l|IIl||lll||Ill|l|llllllllllllllll||lll|lllrl]lI|I|l|lll1lllll|llll
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Current Bata Paraseters

nas
i)
RLax

FRS-5-165-HD
1
1

F2 - Acquisition Pare=eters
Daf 20171031

Size
usTRU
FRO3KD
FULFROG

7.19

spect

S 1wl
rih

coctd

2

0

10775.862 E2

c 326853 Ez
1.5 01552 see

6. MD usee
8,50 uaee
3798
2.£2290000 cec
2.03000000 cec
0.01508000 gec

1.00 a3
593.,4033604 Mz

2 - Processing paresaters

1D KR plot parazaters
& B

o
PP
Fl
23
e
FEH
o

5984000252 Mtz
no
0
0.00 Hz
0
1.00
20.00

10.00 en

5.5"500 ppaves
344.05002 B2'em

o \‘Dﬂm\nv—to—«hhmaqmwh-—tw-—lhm o, - w0 -l
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EXENC 2
PROCNO 1
2 - Acquisition Parameters
Date_ 20171031
6.09
R spect
FRCBHD 5 mm QNP 1H/1
PULPRIG 29p8
eod 32768
SCLVENT cocld
NS 277
o8 0
SHH 45045.047 He
PICEES 1.374666 Hz X ? M paand
AL 2.3637748 sec
K3 4096
wi 11,100 usec
°E 6.50 usec
7E 322.6 K
™ 2.50200000 sec
471 £.02300000) sec .
DELTA 3.4C000010 sec -
KCREST 0.00000000 sec
HCOWRK 0.01500000 sec
CHANNEL f1 ===z====
13¢
4.80 usec
0.62 dB _0O 5m
150.4843515 1z Br :
CHANNEL £2 === =
waltz16
M
92.00 usec i i l L.
120.00 dB
5.50 4B
9.00 48
598.4C29920 MHz
fo - Processing parameters
87 65536
SF 150.4677864 MHz
WD B
358 0
LR 3.00 H
38 )
P 18
1D MR plot parameters
ford 25.00 em
firy 4.00 cm s
FiF 200.000 ppm 1 | l ‘ .
3] 30093,56 Hz Y : L i e iadi “ y
Fap 0.000 ppr " v ’ e
FE\""' 1 E'OEH: IIIII]IIlll!ll[Illllllllllllllllllillll]IIIIIIIIllllllllllll]llllllllIlllllllllllll\llllIllllllllilll
e 50-20000 ppaien ppm 180 160 140 120 100 80 60 40 20

HOH 1504.67786 Hz/em
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Current Data Parameters
RKS-5-158-HT
100
1
F2 - Acquisition Parameters
Date_ 20171023
Time 10.39
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29
™ 32768
SOLVENT €DCl3
i} 32
0
8375.209 Hz
0.255591 Hz
1.9562995 sec
512
59.700 usec
6.50 usec
E 327.1 K
1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
cl 29 n
10.00
-1.00 dB
598.4035904 MHz
F2 - Processing parameters
81 32768
SR 598.4000235 MHz
Iy no
SSB 0
LB 0.00 Hz
GB 0
BC 1.00 )
1D NMR plot parameters
CX 20.00 cm
cy 10.00 cm
r1p 11.000 ppm A S
Fi 6582.40 Hz
F2P -0.500 ppm
F2 -299.20 Hz
PPMCM 0.57500 ppm/cm
HZCM 344.08002 Hz/cm
— jee] QO [ON |~ (Y] (N N | O
S o el N[O | N (o)} o [N ||
o o = o | \o o N o~ |3 | (oo
2 = =] N[m|o — laa) < |<t ||
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rrent Data Parameters
RKS-5-158-HT
2

PROCNO 1

ppm

F2 - Acquisition Parameters

20171023
9.44
spect
1H/1

2g9pg
32768

S mm QNP

323.5
3.50000000
0.03000000
3.40000010
0
0

.00000000
.01500000

HMCREST

MCWRK

= CHANNEL f2
waltzl6

9.00
598.4029920

5i 65536
SF 150.4677815
g EM
¢ 0
IR 3.00
ce 0
2C 1.00
1D WMR plot parameters
X 20.00
cY 3.00
F1P 200.000
F1 30093.56
F2P 0.000
F2 0.00
10.00000
1504.67786

—188.473
176.058
118.540

— 84.332

77.214
77.002
76.790

— 60.194

— 52.820

— 49.714

— 33.366

Cl

fi - Processing parameters

MHz

Hz

cm
cm

ppm
Hz o

v . " N D P SRy o

. - LU J ‘lJllv“ | ———

ppm -

Naa

o b has w o

L) " N N

Hz
ppm/cm
Hz/cm

ppm
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Current Data Parameters

NAME MS-04-32-2-HT

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20171122

Time 1.26

INSTRUM spect

PROBHD 5 mm QNP 1H/1

PULPROG zg

TD 32768 -

SOLVENT CDC13

NS 32

DS 0

SWH 9541.984 Hz

FIDRES 0.291198 Hz

AQ 1.7170932 sec

RG 512

DW 52.400 usec

DE 6.50 usec

TE 313.4 K

D1 2.00000000 sec

MCREST 0 sec

MCWRK 0.01500000 sec ~ /O 50

======== CHANNEL fl ======== L (@)

NUC1 1H

Pl 10.00 usec

PL1 -1.00 dB

SFO1 598.3029915 MHz

F2 - Processing parameters

SI 32768

SF 598.3000284 MHz

WDW no

SSB 0

LB 0 Hz

GB 0

PC 1.00
A o N LJLL*—

T T T | T T I T I I T T T T | T T I T T T
10.5 100 9.5 9.0 8.5 8.0 7.5 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 ppm

o SS 0 éﬁ%ﬁﬁﬁ o o S AR
= b L] ] ] | B i = = e N |9
- I O|IO|v|v|r|N|vr|+ - © -~ MM [
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—189.68

Current Data Parameters
NAME

—176.47

—164.24

—33.08
—26.81

MS-04-32-2-BT
EXPNO 2 J
SRS 4

.
F2 - Acquisition Parameters
Date_ 20171121
Time 23.23
INSTRUM spect
PROBED 5 mm QNP 1H/1
PULPROG zgpg
™ 32768
SOLVENT coc13
Ns 800
DS 0
s 45045.047 Bz
FIDRES 1.374666 Rz
A 0.3637748 sec
RG 4096
D 11.100 usec
DE 6.50 usec
7= 312.7 K
b1 3.50000000 sec
d11 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0 sec ~ 7 O 50
MCWRK 0.01500000 O
3 L ' A
NoC:
pcPD2 92.00 usec
PL2 120.00 dB
PLIZ 5.50 dB
PL13 9.00 dB
sroz 598.3029915 MHz
F2 - Processing parameters
s1 65536
sr 150.4426452 Mz
WDW EM
SsB [
s 3.00 Bz
GB 0
PC 1.00
L I ) ” |“l 1

T T T
210 200 190

T
180

T
170

T
160

T
150

T
140

T T
130 120

T
110

T T
100 90

80

T
70

T
60

50

T
40

T
30

T

20

ppm
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3
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1.314
—0.059
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Current Data Parameters

NAME MS-04-40-2-HT
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171117
Time 4.06
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg
TD 32768
SOLVENT CDC13
NS 32
DS 0
SWH 9541.984 Hz
FIDRES 0.291198 Hz
AQ 1.7170932 sec N
RG 512 o
DW 52.400 usec )]\ o
DE 6.50 usec —
™ 321.0 K Et0” 0 5p
D1 2.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
======== CHANNEL £ ==smmmms
NUC1 1H
Pl 10.00 usec
PL1 -1.00 dB
SFO1 598.4032912 MHz
F2 - Processing parameters
SI 32768
SF 598.4000252 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00
A M
[ T T T T T T T T T T T T
11 10 9 7 5 4 3 2 1 0 ppm

.0
.0
.0
.0

8 6
< =[O [O[y= D || O] v=] =
- v v oy | ] e | ] e | o] g e

1
1
4
1.05
3.03
0
1
3
1

1
2
2
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Current Data Parameters

NAME MS-04-40-2-HT

EXPNO 2

PROCNO 2 &

F2 - Acquisition Parameters

Date_ 20171116

Time 12.07

INSTRUM spect

PROBHD 5 mm QNP 1H/1_J_ ‘]

TD 32768

SOLVENT cpcl3

NS 600

DS 0

SWH 45045.047 Hz

FIDRES 1.374666 Hz

AQ 0.3637748 sec

RG 4096

DW 11.100 usec

DE 6.50 usec

TE 321.3 K

Dl .50000000 sec

3

0.03000000 sec
DELTA 3.40000010 sec

[}

[}

.00000000 sec
.01500000 sec

PL13 9.00 dB

SFO02 598.4029920 MHz

F2 - Processing parameters

8I 65536

SF 150.4678063 MHz

WDW EM

8SB 0

LB 3.00 Hz

GB 0

PC 1.00

1D NMR plot parameters

cX 20.00 cm

cYy 4.00 cm

F1P 200.000 ppm

Fl 30093.56 Hz

F2P 0.000 ppm

F2 0.00 Hz

PPMCM 10.00000 ppm/cm

HZCM 1504.67798 Hz/cm L | \
e Jll| JU l A A A I} "

eban o wr 4

R B L B s s I I I I I I I B M I A AR RS ALY RARAALRALS ALY RARARS RS RARRRAR RS

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters
NAME MS—-04-38-HT
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171111
Time 3.09
INSTRUM spect
PROBHD 5 mm ONP 1H/1
PULPROG zg
TD 32768
SOLVENT CDC13
NS 32
DS 0
SWH 8389.262 Hz
FIDRES 0.256020 Hz
AQ 1.9530228 sec
RG 512
DW 59.600 usec
DE 6.50 usec
TE 320.5 K Br-
D1 2.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec _0O 5q
======== CHANNEL f1 ========
NUC1 1H
Pl 9.60 usec
PL1 1.00 dB
SFO1 598.4032912 MHz
F2 - Processing parameters
ST 32768
SF 598.4000252 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00
A | ik |
I T T T T T T T T T T T T T T T T T T T 1
105 100 95 9.0 85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 0.5 ppm

N[O O(N|D|N|N
Q| 7| B | R0 ]9
™| v=|v=|v=|[ON|v|vr]|vr=|vr=
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—188.92

Current Data Parameters
NAME

MS-04-38-HT
2

154.79
151.16
147.99
140.41
138.11
133.28
132.40
131.96
131.91

121.33

118.94

|
|

—60.11
—52.79

—33.42
— 26.61

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171111
Time 3.17
INSTRUM spect
PROBHD 5 mm QNP 1H/1 J
PULPROG Zgpg
" " " " | L PP | o "
" i - - - i S St e i

NS 1161 T
DS 0

45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG 4096
DW 11.100 usec
DE 6.50 usec
TE 321.1 K
Dl 3.50000000 sec
d11 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0 sec
MCWRK 0.01500000 sec Br

£1
NuUCl 13c o
Pl 4.80 usec =
PL1 dB 5q
SFOl 150.4843515 MHz
come. | L
e - o v i (- bo oo . - ek
NUC2 1H
PCPD2 92.00 usec
PL2 120.00 dB
PL12 5.50 dB
PL13 9.00 dB
SFO2 598.4029920 MHz
F2 - Processing parameters
SI 65536
SF 150.4677871 MHz
WDW EM
SSB o
LB 3.00 Hz
GB o
PC 1.00
T oo | A i L
" W e o N
I I I I ! I I I I I I I I I I I [ I I I I I 1
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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BRUKER

Current Data Parameters

NAME MS-04-53-HT

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20171212

Time 5.18

INSTRUM spect

PROBHD 5 mm QNP 1H/1

PULPROG zg p

TD 32768

SOLVENT CDC13

NS 32

DS 0

SWH 9541.984 Hz

FIDRES 0.291198 Hz

AQ 1.7170932 sec

RG 1024

DW 52.400 usec N

DE 6.50 usec

TE 313.5 K o)

D1 2.00000000 sec “ 5r

MCREST 0 sec L J

MCWRK 0.01500000 sec

Pl 10.00 usec

PL1 -1.00 dB

SFO1 598.3029915 MHz

F2 - Processing parameters

sI 32768

SF 598.3000302 MHz

WDW no

SSB 0

LB 0 Hz

GB 0

PC 2.00

T T T T T T

T
105 100 95 90 85 80 7
(ﬂ
<

T T T T T T T T T T T T

T T 1
70 6. 0 55 50 45 40 35 30 25 20 15 1.0 0.5 ppm

iy 5 [eean
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——189.53
——175.40
—59.84
——52.57
—49.70
—33.35

Current Data Parameters
NAME MS-04-53-HT
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171213

T, A Aagildei N
IM’M T spect L

PROBHD 5 mm QNP 1H/1

e L

PULPROG zZgpg
™D 32768
SOLVENT cDCl3
NS 706
ps 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
a0 0.3637748 sec
RG 4096
DW 11.100 usec
DE 6.50 usec
TE 310.5 K
D1 3.50000000 sec
di1 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0 sec /O
MCHRK 0.01500000 sec 5r
c £1
NUCl 13c J
Pl " AT g s oo | e n 4
L el v A o i Ao i
sFo1 150.4592037 MHz
c £2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 92.00 usec
PL2 120.00 dB
PL12 5.50 dB
PL13 9.00 dB
SFo2 598.3029915 MHz
F2 — Processing parameters
s 65
SF 150.4426413 MHz
WDW EM
8SB 0
1B 3.00 Hz
cB 0
PC 1.00 [ I ‘ ‘
- | l Lol { Lo L”A

R e I I B I I L I I I I I I I A IS AL LA LA AR LSRR RaRAR R

210 200 190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm
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7.730
7 TL5
7.188
7.184
7.178
7.176
7.156
7.146
7.134
7.095
7.076
7.072
7.068
7.053
7.049
7.034
7.030
6.947
6.930
6.849
6.846
6.830
6.827
6.812
6.809
6.481
6.101

(o) T ———— |

4.377

2.842

2.051
2.046
2.041
2.035
2.030

—eee 610

1.451

Current Data Parameters

NAME 20180123

EXPNO 5

PROCNO 1

F2 Acquisition Parameters

_ 20180123
e 23.00

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG zg30

TD 32768

SOLVENT Acetone ( h

NS 51

DS 0

SWH 6410.256 Hz

FIDRES 0.195625 Hz

AQ 2.5559540 sec

RG 4 NH

DW 78.000 usec

DE 6.00 usec OH

TE 300.0 K

D1 2.00000000 sec hy

TDO 1 H =

======== CHANNEL f]l ==s====== H

NUC1 18

Pl 10.00 usec 6a

PL1 2.40 dB L )

SFO1 400.1528010 MHz

F2 - Processing parameters

SI 16384

SF 400.1500099 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

(2] 1.00

5-5-214-2-D-Acetc

9 8 7 6 5 4 3 2 1 ppm

N ™(NO|—| [© N~ o oo} ™ o<
= s ol bt o1 B s R = 22 = N2
L MIN|[r=|v=| [vr o - o -~ mm
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Current Data Parameters
NAME 20180123
EXPNO 2
PROCNO 1
- Acquisition Parameters
20180123
17.26
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT cDpCl3
NS 80
DS 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 57
22.000 usec
6.00 usec
1Y) A4
2.00000000 sec
0.03000000 sec
1.89999998 sec
1
77777777 CHANNEL fl ========
NUC1 13c
Pl 9.70 usec
PL1 -0.50 dB
SFO1 100.6288660 MHz
= == CHANNEL f2
CPDPRG2 walt
NUC2 o
pers e
PL2 dB
PL12 dB
PL13 0 dB
SFO2 400.1516010 MHz
F2 Processing parameters
SI 32768
SF 100.6178150 MHz NH
WDW EM
SSB 0 OH
LB 3.00 Hz
GB 0
pC 1.00 H <
RKS—-5-214-2 6a

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
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1CH3|

Jl M J o &




2CH3
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1CH3 2CH3

Integral
12.629
Y
1000
_\_
3.1719

ppm T 7 6 5 4 3 2 o



ppm
7.54084
7.52813
7.45190
7.44111
7.43841
7.19624
7.18533
7.13158
7.12188
7.11930
7.11117
7.10772
7.09996
7.04610
7.04347
7.03369
7.03115
7.02108
7.01854
6.93858
6.93648
6.92605
6.92413
6.91358
6.91158
6.87359
6.87180
6.86083
6.85907
4.73191
4.71583
4.03949
3.78955
3.23886
3.22077
3.21395
3.19588
3.10477
3.09403
3.08827
3.07753
2.82878
2.80666
2.79490
2.78150
2.76974
2.42095
2.40966
2.40303
2.39843
2.39183
2.38052
2.04712
2.04341
2.03979
2.03608
2.03245
1.28219
1.04028

Current Data Parameters
NAME RKS-5-214
EXPNO 1
PROCNO ¥

F2 - Acquisition Parameters
20180124

Date_

Time 12.40
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg

™ 32768
SOLVENT Acetone

NS 32

DS 0

SHH 9541.984 Hz
FIDRES 0.291198 Kz
AQ 1.7170932 sec
RG 512

Dl 52.400 usec
DE 6.50 usec
TE 296.9 K
Dl 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

Pl 10.00 usec
Ll -1.00 a8
SFO1 598.3029915 MHz
F2 - Processing parameters
SI 32768

SF 598.3000200 Miz
WD no

SSB 0

LB 0.00 Hz
GB 0

B 2.00

1D MR plot parameters

cx 20.00 cm
cY 15.00 cm
F1P 10.000 ppm
Fl 5983.00 Hz
F2p -0.500 ppm
2 -299.15 Hz
PPMCM 0.52500 ppm/cm
HZCM 314.10751 Hz/cm

1.1056

Integral
1.0693
1.1062
1.0000
0.9388
1.2067
1.1304
1.2943
1.1719
3.3398
3.2847

|||||||||l|7||1I1I|||I||||l|||ITIIII|||||||||I|lI|Il||llllllll||llllrll1I11l||I||ll||||||I||1lllu||[l1ll|

ppm 8 6 2 195 0
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— M OO T MW
coco ~NO OO NH O~ N N O o m
mow © © o~ oMo
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— A A A A A S~~~ [TalTe} MmN
Current Data Parameters
20180116
2
1 Parameters
2018011 J_
INSTRUM =
PROBHD 5
PUL] 3
D
SOLVENT
NS
0.346791 Hz
1.4418420 sec
50.8
22.000 1
6.00
300.0 K
100
03000000
1.89999998
NUC1
Pl usec 1
Pl a2} Aneaally
SFOT MHzZ
CPDPRG2
NUC2
PCPD2 1sec
PL2 dB
PL12 15.10 dB
PL13 18.10 dB
SFO2 400.1516010 MHz
F2 - Processing parameters
SI 32768
SF 100.6178100 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
BC 1.00
RKS-5-214
- \J - A -

190 180 170 160 150 140 130 120

110

100

90

80

70

60

50

40

30

20

ppm
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irradiated

1CH3 2CH3

BEHY e
SR Sl SO D I A N O an G PR TR T o0 & bl RS St A MR L e 1
ppm 7 b 5 4 3 2 s



effect

irradiated

Hb 1CH3 PCH3

—

]
i



irradiated

_ Hb Hd

1 UUUU e e

1CH3

2CH3

~— Mo o (=] <y ||~ <t .~ O
[ —ifjco o . (o 5 53] o ~
=N of - o . . . . .
() o || (=] (=1 <f |[en < o —i
A h (W wTr “( r\ )(\

[ GE I TN IO S T T F F LT L K3 [ ok & & &k © ok &k & % & % ¢ 3 T-F T ok % a1 el L SR TR I R NN L O B TR HEL T |
ppm {; 0 3 4 3 Y, i



irradiated

effec | effect / effect
t\\\\ \» ‘ HiC2 4cp,

1CH3 2CH3

ol T I

Integral
3.26




2CH3

—

effect

/

effect
effect
/écgb)

irradiated

\

effect

~

1CH3

JLAJL.

Hd Hc

|

i

9€C’1

e

0L8°€C

0°00T-
I =

L9T'8

ve’0

F9L°0

el

Teabajur

201
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257
253
240
218
214
168
157
152
139
135
028
009
947
925
902
843
824
806
790
774
771
%55
752
137
7385
718
716
700
698
644
641
625
622
607
604
595
572
950
932
915
902
884
865
853
834
822
982
1.896
1.860
1.846
1.818
1.664

Current Data Parameters

NAME 20180112
EXPNO 5
PROCNO 1

Acquisition Parameters

20180112
0.00
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 25
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4
Dw 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
******** CHANNEL fl1 ==s======
NUC 1H
Pl 10.00 usec
PL1 -2.40 dB
SFO1 400.1528010 MHz
F2 - Processing parameters
o] 4
400.1500170 MHz

EM

D.Ob Hz
0
1.00
RKS-5-213-P m
) JL . AJUJULJL.&___._L

T
6

T T
8 7 5 3 2
/ﬁ#ﬁ:w% 0 F:oo < ﬁf-v—v—
Qe[ (N[ e Q= Q b i b b
™| QN | N[N |v=]| v = L o] L o M =M™
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Current Data
NAME
EXPNO
PROCNO
F2 - Acquisition
Date 20
Time
D
SOLVENT
NS
3 C
ks i tabAudl ')‘ CTD YRR Gt vy
S Vg o) L g
FIDRES 0. Hz
AQ 1.4 sec
RG
DW usec
DE usec
TE K
D1 .000 sec
dil .03000000 sec
DELTA .89999998 sec
b I e Lotk 4 " Lo o -t OPPYY ron
v N Y W i i o e e AT Ty iy ey Ay

RKS-5-213+P

OH 7a

. MWLMMW_M "

190

180

170

160

150 140 130 120 110 100 90 80

70 60 50 40 30 20
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BRUKER
Current Data Parametexs
NAME 20180223
EXENO 1
PROCNO 1
F2 - Acquisition Paxameters
Date_ 20180223
Time 14.27
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 8 e
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG : 1
W 78.000 usec
DE 6.00 usec
T8 300.0 K
D1 2.00000000 sec
TDO 1
sm=momme== CHANNEL £l =s======
NUC1
2l 10.00 usec
PL1 ~2.40 dB
SFO1 400,1528010 MHz
F2 - Processing parametexs
ST 16384
SF 400.1500169 MHz
oivio] EM
SSB 0
LB 0.00 Kz
GB o
PC 1.00
RKS-5-219
JUN | M
L e e B L LA B N e e e U R o IR R N N e R LR U e R R R
9 8 7 6 5 4 3 2 1 ppm
it (O =] [aed DI |
al=iel 12| = & SN
=[N [e=] | L o - MMM
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Current Data Parameters
NAME 20180223
EXENO 2
PROCNC 1
F2 - Acquisition Parameters
Date_ 20180223
Time 14.28
INSTRUM spect
PROBHD S mm DUL 13C-1
PULPROG 2gpgl0
m 65536
SOLVENT cbell
NS 70
ns 0
SWH 22727.273 Hz
[3520) L RPN 1 v.7.) U 1L -3 vy 4 fronne b LA g Aot ” e - A . arms e b ‘
aQ 1.4418420 sec b ;
RG 57
oW 22.000 usec
DB 6.00 usec
TE 300.0 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
00 - d:
sean=s=a CHANNEL fl soum=m=ons
NUC1 13C
Pl 9.70 usec
PL1 ~0.50 dB
SFO1 100.6208660 MHz
amamcxan CHANNEL £2 suumsss=
CPDPRG2 waltzl6
NUZ2 1 S A " SR S o A g o oy v oo ek X 1 i
PCPD2 80.00 usec
PL2 =2.40 dB
PL12 15.10 dB *
PL13 18.10 dB
sFoz2 400.1516010 MHz
F2 ~ Processing parameters
s8I 32768
SF 100.6178110 MHz
wow M
58B 0
LB 3.00 Hz
GB 0
PC 1.00
RKS-5-219 \
Ny ” AR —_ K " e i ‘ Iﬁ '_“ o I SO et Sy A AW " NPT ", v

ZEEEEEA) Loanesnn sy Rossna iy Innu.-vlu(...-...|u--.... GRS REAR R Innuuulnnu.-.I.-.-;-.ul.-nuu.I..n.uul..-uu..l EAERE R RIS BERRSA O AEIIEIH I TITT T EC L ETS [ Bz En AR RS RS B RERE

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 P
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Current Data Parameters
NAME 20180227
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180227
Time 0.20
INSTRUM spec
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS |
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
== CHANNEL fl ========
11
10.00 usec
-2.40 dB
400.1528010 MHz
F2 Processing parameters
ST 16384
SF 400.1500169 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
RKS-5-220-P1
o rrr s SIS e B LS ) | I B ) T T O R e |
9 8 7 3 2 1 ppm
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v ] b 12 | el e M e Q Q 5 = o3 “"7 o
g | e O | = | | ™ - e - (3¢ (3] (3]
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Current Data Parameters
NAME 20180227
1
F2 Acquisition Parameters
201802
0.22
spect
5 mm DUL 13C-1
zgpg30
65536
cpecl3
NS 5500
0
22727.273 Hz
0.346791 Hz
AN i s h ~ o A
b 2 ‘v Y Nr s T
22.000 usec
6.00 usec
300.0 K
2 sec
0 0000 sec
1.89999998 sec
1
CPDPRG2 1
NUC2
BLRRR A el
PL2
PL12
PL13

SF 100.6

RKS-5-220

F2 Processing parametef
32768

Pl

. )
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7.462
7.450
7.435
7293
7.276
7:272
1267
74252
7.248
7.234
1.229
7.214
TaZulL
7.196

7193
7.039
1.035
7.020
7.016
7.001
6.997
6.888

Coc) )

Current Data Parameters
NAME 20180120
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180120
Time 0.02
INSTRUM spec
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
TD 32768
SOLVENT Acetone
NS 15
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
== CHANNEL fl ========
1H
10.00 usec
-2.40 dB
400.1528010 MHz

HaHnszg
aOwwnd
W=

16384
400.1500100

Processing parameters

MHz

RKS—-5~215-F2

6.869
6.851

6.806
6.787

5.739
54730

4.793
4.783

—2.875

354
051
045
040
035
029
1.503

1.045

—0.706

1.00

3.05

3.01

L |

ppm

3.19

208



SeEHTNOM

TSI AMON A — {te] W oAl N NOANANCOHNMT

N . o N - [=)] (32] MO 0WY TN

P P00 . . . PR O

NANNNNN ~— ee] N [ - TOOOOHNOOON
IElil=il l-' IF‘: IEE IFI[ el slisieked 0 o T} MMEOmNNNNN

Current Data Parameters

NAME 20180120
EXPNO 2
“NC 1

F2 Acquisitfon Parameters

201801

0.12
spect
DUL 13C-1
zgpg30
TD 65536
SOLVENT Acetone
NS 8000

0
22727.273 Hz
L0.346791 Hz
L. 44718420 sec TR " it

36
22.000 usec
6.00 usec
300.0 K

.00000000 sec
.03000000 sec
.89999998 sec

SFOL 1

SFO2 4p0.1516010 MHz e

F2 Processiphg parameters

SI 32768
SF 1p0.6177130 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00

RKS|5-215-F2 74 U = CH3;'H

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
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irradiated
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irradiated

SCH3 1CH3

2CH3

He Hb . OHb OHa Ha
ol i

Integral
5.86
™
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Current Data Parameters

7.983
1.979
7+962
7.828
7.809
7.582
7.576
7.566
7.561
7.482
7.463
7308
7302
7.287
7.284
7.268
7:265
7.159
7.144
7.130
7126
7.121
7.114
7.107
7.098
7.080
6.999
6.980
6.972
6.965
6.954
6.867
6.848
5.842
5.831
4.846
4.836
4.073

RKS-5-215-2-d-acetone

NAME 20180202
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180201
Time 23.22
INSTRUM spec
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
TD 32768
SOLVENT Acetone
NS 53
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
== CHANNEL fl ========
1H
10.00 usec
-2.40 dB

400.1528010 MHz

F2 Processing parameters
ST 16384

SF 400.1500100 MHz
WDW EM

SSB 0

LB

GB

PC

A MLll
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BRUKER
(O

Current Data Parameters

NAME 20180202
EXPNO 2
PROCNO 1

on Parameters

20180201

ime 23.28
INSTRUM spect
PR 5 mmj DUL 13C-1
PULPROG zgpg30
T 65536
SOLVENT Acetone

9500

vz
346791
.4418420 sec
57
22.000 usec
6.00 usec
300.0 K
.00000000 sec
.03000000 sec
.89999998 sec

4
———————— CHANJEL fl ========
NUC1 13C
P 9.70
PL1 -0.50
SFO1 1P . 6288660
CPDPRG2 waltzlé
NUC2 1H
PCPD2 .00 usec
PL2 .40 dB
PL12
PL13
SFO2 4

F2 Processi
SI
SF 1
WDW
SSB
LB
GB
PC

RKS-5-4[L5-2-d-acetone

4
144.45

™

MNNNS DOm0
OWMNH >~ <T o
TTOMODOOWOMNAAD
™M oMM NN N N N NN
o o

|

N

120.
2

15

2

1
11

7228

—_—57.74

67
0.38

40.37
30.19

33.
3

9.80

30.00
29.61

NN

29.42

29.23

27 50
8

WV
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