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(1) Representative Synthetic Procedures:
(a) General procedure.

Unless otherwise noted, all reactions were performed in oven-dried glassware under nitrogen
atmosphere with freshly distilled solvents. The catalytic reactions were performed under nitrogen
atmosphere. Toluene and DCE 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. Isoxazole, 2b (Cas no 288-14-2) and 5-methylisoxazole, 2d (Cas no
5765-44-6) were procured from Alfa Aesar and TCI respectively. *H and **C NMR spectra were
recorded using Mercury-400 MHz, Bruker 400 MHz and Varian-600 MHz spectrometers with
chloroform-d (CDCIs) solvent as internal standard. All the substrate 3-En-1-ynamides and

isoxazole were prepared according to the literature procedures which are described below.

(b) Synthesis of 3-methylbut-3-en-1-ynamide (1a-1f).

1,10-phenanthroline (0.2 equiv)
CuS04.5H,0 (0.1 equiv)

AgNO3 (0.1 equiv) K,CO3 (2.0 equiv)
)J\ NBS (1.1 equiv) toluene, 70 °'C, 6~9 h )\
—_— > > R
S N _EWG

acetone, 2 h, Br R. ' ,}j
| 10°Ctort I NH (1.1 equiv) &
78% EWG
’ 61-82% 1a, R, EWG = n-Bu, Ms

1b, R, EWG = Me, Ts

1c, R, EWG = ¢-Pr, Ts

1d, R, EWG =Bn, Ts

1e, R, EWG = n-Bu, SO,Bu

1f = 0O
Sk
0

Synthesis of 4-bromo-2-methylbut-1-en-3-yne (I1).

To a stirred solution of NBS (5.7 g, 32.1 mmol) and AgNO3 (475 mg, 2.8 mmol) in dry acetone
(30 mL), 2-methylbut-1-en-3-yne 1 (1.9 g, 29.1 mmol) was added dropwise at 10 'C under
nitrogen and the resulting mixture was stirred allowing it slowly to attain room temperature over
the period of 2 hrs. After completion of reaction, acetone was evaporated and pentane (40 mL)
was added in to reaction mixture which was further stirred for 10 minutes at room temperature.
Then it was filtered to remove brown solid and resulting reaction mixture was concentrated to
afford 4-bromo-2-methylbut-1-en-3-yne, 11 (3.3 g, 22.7 mmol, 78%) as dark brown oil. It was
used in the next step without further purification.



3-Methylbut-3-en-1-ynamide (1a-1f).

To a sealed tube was added N-alkyl sulfonamide (24.9 mmol), CuSO4-5H,0 (570 mg, 2.3 mmol),
1,10-phenanthroline (800 mg, 4.4 mmol) and K,CO3 (6.2 g, 44.9 mmol), and this mixture was
subsequently treated with toluene (40 mL) and 4-bromo-2-methylbut-1-en-3-yne, Il (3.3 g, 22.7
mmol). The resulting mixture was heated at 70 "C for 6~9 h; the resulting solution was cooled to
room temperature, filtered through a small celite bed, and concentrated. Purification of the crude
residues was conducted with silica flash column chromatography to afford desired 3-methylbut-
3-en-1-ynamide la-1f with 61-82% vyield. All the spectroscopic data matches with literature

report.[?!

(c) Synthesis of N-butyl-N-(3-methylenehept-1-yn-1-yl)methanesulfonamide (1j).

(1) TMSCI (1.2 equiv), Nal (1.1 equiv), CH3CN
0°C~rt,2h,72%
(2) PdCI,(PPh3), (0.03 equiv), Cul (0.1 equiv),
TMS acetylene( 3 equiv), NEt3,

60 °C, 10 h, 57%
. o A
\\/\/ %

(3) K,CO3 (1.5 equiv), MeOH : THF (1:1)

o t, 2 h, 66% v
MsNH"Bu
NBS (1.2 equiv) CuS0,45H,0 (0.1 equiv)
AgNO3; (0.1 equiv) 1,10-Phenanthroline (0.2 equiv) S
« i b % XX, "Bu
S Acetoneo, rt, 1h, Br K,COj3 (2 equiv) ’\Il
v 75% v Tolune, 80°C, 10h, 1 Ms

70%

The synthesis of 3-methylenehept-1-yne 1V intermediate followed literature procedure.™
Bromination followed by the coupling of 3-methylenehept-1-yne 1V with HN(n-Bu)Ms as

described above in (b).

Other substrates 1g-1i & 1k were synthesized using the same reaction procedure as 1j. Due to
slow instability of 1i, crude product of 1i was eluted through a short silica column and used
directly for the catalytic annulations.

Substrate 11 and 1m were synthesized according to the literature procedure.

(d) Synthesis of 3,5-disubstituted isoxazoles.



]

R 2f R', R2 = n-Bu 2i, R' = Ph, R2 = n-Bu

N)I 2g, R' = Me, R? = n-Bu 2j, R"=Ph, R?=Ph
o ,

2h, R'=n-Bu, R2=c-Pr 2k, R'=Me, R?=Ph

All 3,5-disubstituted isoxazoles, 2f-2k, were synthesized according to the procedures from our
recently published literatures.***] Unsubstitued isoxazole 2b and 5-methylisoxazole 2d were
obtained commercially. 3-Methylisoxazole 2c were prepared according to the known

procedure.
(2) Standard procedures for catalytic operations:

() Typical procedure for the synthesis of N-(3-acetyl-2,5-dimethyl-4H-azepin-7-yl)-N-
butylmethanesulfonamide (3a).

10 mol %
IPrAuCI/AgNTf — /_/7
& .~ T ?@\ g 2 5 NN
N S NN Ms
3a

(o) DCE,70°C, 3h

Ms 91%
1a 2a

(2 equiv)

A suspension of IPrAuCl (0.029 g, 0.046 mmol) and AgNTf, (0.018 g, 0.046 mmol) in dry
DCE (1 mL) was fitted with a N, balloon, and to this suspension was added a DCE (2 mL)
solution of N-butyl-N-(3-methylbut-3-en-1-yn-1-yl)methanesulfonamide l1a (0.1 g, 0.46 mmol)
and 3,5-dimethylisoxazole 2a (0.090 g, 0.93 mmol) at room temperature. The resulting mixture
was stirred for 3 h at 70 "C before filtration over a short celite bed. The solvent was evaporated
under reduced pressure, and eluted through a silica column with ethyl acetate/hexane (15:85) to
afford N-(3-acetyl-2,5-dimethyl-4H-azepin-7-yl)-N-butylmethanesulfonamide 3a (0.132 g, 0.42
mmol, 91%) as yellow oil.

(b) Typical procedure for the synthesis of N-(4,6-dimethyl-5-(2-oxopropyl)pyridin-2-yl)-

N,4-dimethylbenzenesulfonamide (5a).

)J\ 10 mol % 20 mol %
IPrAUCI/AGNTf, Zn(0TH), A
SR m\ > [3b] - o A

N o DCE,70°C,4h DCE, reflux, 19 h N ;}1/
Ts
Ts
1® (2 2e:uiv) 28 (rs)



A single neck tube was charged with IPrAuCl (0.025 g, 0.040 mmol) and AgNTf, (0.015 g,
0.040 mmol), and to this mixture was added dry DCE (1 mL). The resulting mixture was stirred
at room temperature for 10 min. To this mixture was added a dry DCE (2 mL) solution of N,4-
dimethyl-N-(3-methylbut-3-en-1-yn-1-yl)benzenesulfonamide 1b (0.1 g, 0.40 mmol) and 3,5-
dimethylisoxazole 2a (0.078 g, 0.0.80 mmol) dropwise. After stirring at 70 °C for 4 hours, the
reaction mixture was filtered over a short celite bed. To this solution was added Zn(OTf), (0.029
g, 0.081 mmol), and the mixture was refluxed for 19 hours. The resulting mixture was filtered
through a short celite bed, concentrated, and eluted through a silica column (EA/hexane = 1/4) to
afford the desired N-(4,6-dimethyl-5-(2-oxopropyl)pyridin-2-yl)-N,4-
dimethylbenzenesulfonamide 5a (0.101 g, 0.29 mmol, 73%) as white solid.

(3) Synthetic procedure for chemical functionalization:

(a) Synthesis of N-(3-(1-hydroxyethyl)-2, 5-dimethyl-4H-azepin-7-yl)-N, 4-dimethyl benzene

sulfonamide (7a).

== / NaBH,4 == /
N @ ———— N
o) 77N HO VAR
NN Ts MeOH. rt NN Ts
5 min, 84%
3b 7a

To a solution of N-(3-acetyl-2,5-dimethyl-4H-azepin-7-yl)-N,4-dimethylbenzenesulfonamide
3b (0.1 g, 0.29 mmol) in MeOH (2 mL) was added NaBH, (0.013 g, 0.35 mmol) slowly at room
temperature. After a complete consumption of starting 3a, the reaction mixture was treated with
cold water (5 ml) and extracted with dichloromethane (5 mL x 3). The organic layer was washed
with brine (10 mL), dried over MgSQO, and concentrated under reduced pressure. The crude
product was purified by flash chromatography on a silica column (EA/Hexane = 1:4) to afford N-
(3-(1-hydroxyethyl)-2,5-dimethyl-4H-azepin-7-yl)-N,4-dimethylbenzenesulfonamide 7a (0.084 g,
0.24 mmol, 84%) as a white solid.

(b) Synthesis of N-(6-acetyl-4,7-dimethyl-4,5-dihydro-3H-azepin-2-yl)-N,4-dimethylbenzene

sulfonamide (7b).

= / 10% Pd/C, H,

/
N O — N
o} 7N 1) /AN
NN Ts MeOH, 15h N N Ts
40°C, 71%
3b 7b



To a MeOH solution (2 mL) of N-(3-acetyl-2,5-dimethyl-4H-azepin-7-yl)-N,4-
dimethylbenzenesulfonamide 3b (0.1 g, 0.29 mmol) was added 10% Pd/C (0.010 g); the
resulting mixture was stirred at 40 °C for 15 h under a H, balloon. The reaction was monitored
by *H NMR to ensure a complete conversion; the solution was filtered through a celite bed and
evaporated under reduced pressure. The crude product was purified by flash chromatography on
a silica column (EA/Hexane = 1:9) to afford N-(6-acetyl-4,7-dimethyl-4,5-dihydro-3H-azepin-2-
yl)-N,4-dimethylbenzenesulfonamide 7b (0.071 g, 0.20 mmol, 71%) as a viscous oil.

(c) Synthesis of (2)-N-(3-acetyl-2-(bromomethylene)-5-methyl -2H-azepin-7-yl)-N,4-

dimethylbenzenesulfonamide (7c).

= NBS |

N \
o )N —> 0 ,\1 TIs + (o) | —
X N Ts ace;)tosn:, rt / N 'T‘/
3b Br Ts
7c (43%) 5a (41%)

To an acetone solution (2 mL) of N-(3-acetyl-2,5-dimethyl-4H-azepin-7-yl)-N,4-
dimethylbenzenesulfonamide 3b (0.1 g, 0.29 mmol) was added NBS (0.062 g, 0.34 mmol); the
mixture was stirred at room temperature for 30 minutes. The resulting mixture was filtered
through a celite bed and evaporated under reduced pressure. The crude product was purified by
flash chromatography on a silica gel column (EA/Hexane = 1.5:8.5) to afford (Z)-N-(3-acetyl-2-
(bromomethylene)-5-methyl-2H-azepin-7-yl)-N,4-dimethylbenzenesulfonamide 7c (0.052 g,
0.12 mmol, 43%) as a yellow oil.

Along with 7c, rearrangement product 5a was also isolated with 41% vyield.
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(5) Spectral data for key compounds:

Spectral data for N-cyclopropyl-4-methyl-N-(3-methylbut-3-en-1-yn-1-yl)  benzene

sulfonamide (1c).

J\NA

(1¢c)

Yellow oil (3.42 g, 12.4 mmol, 82%); 'H NMR (400 MHz, CDCl3): 6 7.80 (dt, J = 8.3 Hz, 1.9
Hz, 2H), 7.33 (dt, J = 7.9 Hz, 1.9 Hz, 2H), 5.13 ~ 5.11 (m, 1H), 5.10 ~ 5.08 (m, 1H), 2.78 ~ 2.72
(m, 1H), 2.43 (s, 3H), 1.84 (dd, J = 1.4 Hz, 1.1 Hz, 3H), 0.83 ~ 0.77 (m, 2H), 0.76 ~ 0.69 (m,
2H); *C NMR (100 MHz, CDCly): & 144.7, 133.8, 129.6, 127.9, 126.0, 119.6, 81.1, 72.1, 32.7,
23.5, 21.6, 6.3; ESI-MS calcd for C15H1sNO,S[M+H]: 276.1058, found: 276.1053.

Spectral data for N-benzyl-4-methyl-N-(3-methylbut-3 -en-1-yn-1-yl) benzenesulfonamide
(1d).

A

(1d)

Brown solid, mp: 60-61 'C (2.15 g, 6.61 mmol, 68%); *H NMR (400 MHz, CDCls): § 7.74 (d, J
= 8.3 Hz, 2H), 7.30 ~ 7.24 (m, 7H), 5.03 ~ 5.02 (m, 2H), 4.49 (s, 2H), 2.42 (s, 3H), 1.75 (t, J =
1.2 Hz, 3H); °C NMR (100 MHz, CDCls): & 144.5, 134.5, 134.3, 129.6, 128.8, 128.4, 128.2,
127.6, 125.9, 119.1, 82.0, 72.9, 55.5, 23.2, 21.5; ESI-MS calcd for CigHxoNO,S[M+H]:
326.1215, found: 326.1219.

Spectral data for N-butyl-N-(3-methylbut-3-en-1-yn-1-yl)butane-1-sulfonamide (1e).



N

0”70
Jom
Yellow oil (0.715 g, 2.78 mmol, 61%); *"H NMR (400 MHz, CDCls): & 5.15 ~ 5.14 (m, 1H),
5.11 ~ 5.10 (m, 1H), 3.43 (t, J = 7.2 Hz, 2H), 3.21 ~ 3.17 (m, 2H), 1.86 (t, J = 1.4 Hz, 3H), 1.85
~1.77 (m, 2H), 1.71 ~ 1.60 (m, 2H), 1.50 ~ 1.42 (m, 2H), 1.41 ~ 1.33 (m, 2H), 0.95 ~ 0.90 (m,

6H); *C NMR (100 MHz, CDCls): & 126.1, 119.5, 81.4, 72.1, 51.4, 51.3, 30.5, 25.1, 23.5, 21 4,
19.4, 13.5, 13.4; ESI-MS calcd for C13H24NO,S[M+H]: 258.1528, found: 258.1516.

Spectral data for N,4-dimethyl-N-(4-methyl-3-methylenepent-1-yn-1-yl)benzene

N
X
W)J\N/

|
Y
1g)

sulfonamide (1g).

Yellow oil (2.08 g, 7.51 mmol, 52%); *H NMR (400 MHz, CDCls): § 7.77 (d, J = 8.3 Hz, 2H),
7.33(d, J = 8.0 Hz, 2H), 5.11 (t, J = 1.6 Hz, 1H), 5.09 (d, J = 1.7 Hz, 1H), 3.07 (s, 3H), 2.43 (s,
3H), 2.40 ~ 2.32 (m, 1H), 1.04 (d, J = 6.8 Hz, 6H); **C NMR (100 MHz, CDCl5): & 144.7, 137.4,
133.2, 129.7, 127.7, 116.6, 84.5, 68.6, 39.3, 35.4, 21.5; ESI-MS calcd for C15H0NO,S[M+H]:
278.1215, found: 278.1205.

Spectral data for N-(3-cyclopropylbut-3-en-1-yn-1-yl)-N,4-dimethyl benzene sulfonamide
(1h).

%\/

N
(1hy Ts

Yellow oil (2.90 g, 10.5 mmol, 64%); *H NMR (400 MHz, CDCls): & 7.74 (d, J = 8.3 Hz, 2H),
7.33(d, J = 8.2 Hz, 2H), 5.23 (d, J = 1.6 Hz, 1H), 5.11 (d, J = 1.7 Hz, 1H), 3.04 (s, 3H), 2.43 (s,
3H), 1.55 ~ 1.48 (m, 1H), 0.66 ~ 0.61 (m, 4H); *C NMR (100 MHz, CDCls): § 144.8, 133.1,



129.8, 127.7, 117.2, 83.9, 66.4, 39.2, 21.6, 16.6, 5.7; ESI-MS calcd for C1sH1sNO,S[M+H]:
276.1058, found: 276.1047.

Spectral data for N,4-dimethyl-N-(3-methylenehept-1-yn-1-yl)benzenesulfonamide (1k).

n-bu % + %
(

N/
Ts 1K)

. N7
(1k) Ts

1k:1k' = 5.2:1

Yellow oil (5.72 g, 0.19 mmol, 75%); *H NMR for major isomer (400 MHz, CDCls): § 7.79 ~
7.75 (m, 2H), 7.33 (dd, J = 8.5 Hz, 0.7 Hz, 2H), 5.14 (t, J = 1.0 Hz, 1H), 5.09 ~ 5.08 (m, 1H),
3.06 (s, 3H), 2.43 (s, 3H), 2.12 ~ 2.08 (m, 2H), 1.47 ~ 1.39 (m, 2H), 1.36 ~ 1.23 (m, 2H), 0.90 ~
0.85 (m, 3H), *H NMR for minor isomer:  5.57 ~ 5.52 (m, 1H), 3.07 (s, 3H), 1.78 (t, J = 1.1 Hz,
2H), rest of the peaks merged with others; *C NMR for major isomer (100 MHz, CDCls): &
144.7,133.2, 131.0, 129.7, 127.8, 119.0, 83.8, 69.8, 39.3, 37.0, 30.2, 21.9, 21.6, 13.8, *C NMR
for minor isomer: 6 136.3, 117.0, 87.0, 68.6, 39.4, 32.6, 23.0, 22.4, 22.3, 13.7, rest of the peaks
merged with others; ESI-MS calcd for C16H2,NO,S[M+H]: 292.1371, found: 292.1359.

Spectral data for 3-butyl-5-cyclopropylisoxazole (2h).

)
O
(2h)

Colorless oil (2.10 g, 12.7 mmol, 44%): *H NMR (400 MHz, CDCls): § 5.69 (s, 1H), 2.53 (t, J =
7.7 Hz, 2H), 1.96 ~ 1.90 (m, 1H), 1.59 ~ 1.52 (m, 2H), 1.39 ~ 1.25 (m, 2H), 0.99 ~ 0.92 (m, 2H),
0.91 ~ 0.81 (m, 5H); *C NMR (100 MHz, CDCls): & 174.1, 164.0, 98.2, 30.3, 25.6, 22.2, 13.6,
8.0, 7.9; ESI-MS calcd for C1oH1sNO[M+H]: 166.1232, found: 166.1224.

Spectral data for N-(3-acetyl-2,5-dimethyl-4H-azepin-7-yl)-N-butyl methane sulfonamide
(3a).



/N
\N Ms

Yellow oil (0.132 g, 0.42 mmol, 91%); *H NMR (400 MHz, CDCls): & 5.87 (q, J = 1.2 Hz, 1H),
3.77 (t, J = 7.5 Hz, 2H), 3.19 (s, 3H), 2.55 (br, 2H), 2.37 (s, 3H), 2.19 (s, 3H), 2.06 (d, J = 1.2 Hz,
3H), 1.63 ~ 1.55 (m, 2H), 1.36 ~ 1.26 (m, 2H), 0.90 (t, J = 7.3 Hz, 3H); *C NMR (100 MHz,
CDCls): 6 198.6, 153.3, 152.0, 150.4, 123.3, 114.6, 47.1, 42.7, 32.9, 31.4, 30.5, 23.4, 21.7, 19.8,
13.6; ESI-MS calcd for C15H25N,03S[M+H]: 313.1586, found: 313.1593.

Spectral data for N-(3-acetyl-2,5-dimethyl-4H-azepin-7-yl)-N,4-dimethyl  benzene

sulfonamide (3b).

(3b)

White solid, mp: 94-95 "C (0.117 g, 0.34 mmol, 84%); *H NMR (600 MHz, CDCls):  7.53 (d, J
=8.3 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 6.09 (d, J = 1.3 Hz, 1H), 3.24 (s, 3H), 2.84 (br, 1H), 2.35
(s, 3H), 2.30 (s, 3H), 2.07 (s, 3H), 2.01 (d, J = 1.3 Hz, 3H), 1.37 (br, 1H); **C NMR (150 MHz,
CDCl3): 6 199.1, 152.9, 150.2, 149.9, 144.3, 134.4, 129.4, 127.0, 123.7, 115.7, 34.5, 32.2, 30.7,
23.4,22.4, 21.6; ESI-MS calcd for C1gH23N,03S[M+H]: 347.1429, found: 347.1423.

Spectral data for N-(3-acetyl-2,5-dimethyl-4H-azepin-7-yl)-N-cyclopropyl-4-methyl

benzenesulfonamide (3c).

(3¢)

Yellow oil (0.116 g, 0.31 mmol, 86%); "H NMR (400 MHz, CDCls): 5 7.69 (d, J = 8.2 Hz, 2H),
7.23(d, J = 8.4 Hz, 2H), 5.90 (d, J = 1.1 Hz, 1H), 2.61 ~ 2.56 (m, 1H), 2.36 (s, 4H), 2.30 (s, 4H),
2.07 (s, 3H), 2.02 (s, 3H), 0.92 (d, J = 6.6 Hz, 2H), 0.78 (br, 2H); *C NMR (100 MHz, CDCl5):

10



8 198.9,154.9, 150.5, 149.8, 144.0, 136.2, 129.3, 127.8, 123.8, 117.8, 32.9, 30.4, 29.5, 23.4, 21.8,
21.5, 9.5; ESI-MS calcd for CH25N20sS[M+H]: 373.1586, found: 373.1575.

Spectral data for N-(3-acetyl -2,5-dimethyl -4H-azepin-7-yl)-N-benzyl -4-methyl benzene

/N :
Oﬁ/g\/\l}i Ts
(3d)

Brown solid, (0.114 g, 0.27 mmol, 87%); *H NMR (600 MHz, CDCls, -47.15 'C): § 7.54 (d, J =
8.3 Hz, 2H), 7.39 (d, J = 7.5 Hz, 2H), 7.29 (t, J = 7.4 Hz, 2H), 7.24 ~ 7.21 (m, 3H), 6.03 (s, 1H),
5.10 (d, J = 14.5 Hz, 1H), 4.86 (d, J = 14.6 Hz, 1H), 2.84 (d, J = 12.9 Hz, 1H), 2.37 (s, 3H), 2.27
(s, 3H), 1.97 (s, 3H), 1.82 (s, 3H), 1.35 (d, J = 13.0 Hz, 1H); *C NMR (150 MHz, CDCls, -
42.35°C): 8 199.4, 151.1, 150.1, 144.2, 137.1, 135.4, 129.4, 128.2, 127.8, 127.1, 123.5, 116.1,
49.5,32.2,30.7,23.4, 21.8, 21.6, two quaternary merged at & 150.1 and two CH peaks merged at
0 127.1; ESI-MS calcd for Cp4H27N203S[M+H]: 423.1742, found: 423.1733.

sulfonamide (3d).

Spectral data for N-(3-acetyl-2,5-dimethyl-4H-azepin-7-yl)-N-butylbutane-1-sulfonamide
(3e).

N
o) 7N
N

Yellow oil (0.124 g, 0.35 mmol, 90%); *H NMR (400 MHz, CDCls): & 5.90 (d, J = 1.4 Hz, 1H),
3.74 (t, J = 7.5 Hz, 2H), 3.27 (dd, J = 10.7 Hz, 7.9 Hz, 2H), 2.49 (br, 2H), 2.33 (s, 3H), 2.15 (s,
3H), 2.01 (d, J = 1.3 Hz, 3H), 1.73 ~ 1.65 (m, 2H), 1.62 ~ 1.54 (m, 2H), 1.42 ~ 1.33 (m, 2H),
1.32 ~ 1.24 (m, 2H), 0.89 ~ 0.84 (m, 6H); *C NMR (100 MHz, CDCls): & 198.5, 153.0, 151.2,
150.4, 123.1, 114.4, 54.5, 46.8, 32.8, 31.7, 30.5, 25.0, 23.3, 21.9, 21.3, 19.8, 13.6, 13.4; ESI-MS
calcd for C1gH31N2O3S[M+H]: 355.2055, found: 355.2047.

Spectral data for 3-(3-acetyl-2,5-dimethyl-4H-azepin-7-yl)oxazolidin-2-one (3f).
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(3f)

Viscous oil (0.074 g, 0.30 mmol, 64%); *H NMR (400 MHz, CDCl5): & 6.38 (s, 1H), 4.38 (t, J =
8.0 Hz, 2H), 4.06 (t, J = 8.2 Hz, 2H), 2.51 (s, 2H), 2.32 (s, 3H), 2.13 (s, 3H), 2.04 (d, J = 1.0 Hz,
3H); **C NMR (100 MHz, CDCls): & 198.7, 154.3, 151.6, 150.4, 150.1, 123.1, 113.7, 62.0, 43.7,
32.9, 30.4, 23.5, 22.6; ESI-MS calcd for C13H17N,O3[M+H]: 249.1239, found:249.1234.

Spectral data for N-(3-acetyl-5-isopropyl-2-methyl-4H-azepin-7-yl)-N,4-dimethyl benzene
sulfonamide (3g).

N
fe) / \
N_N Ts

(39)

Yellow oil (0.100 g, 0.27 mmol, 74%); *H NMR (600 MHz, CDCls, -14.05 'C): § 7.51 (d, J =
8.3 Hz, 2H), 7.20 (d, J = 8.2 Hz, 2H), 6.08 (s, 1H), 3.28 (s, 3H), 2.99 (d, J = 13.1 Hz, 1H), 2.45 ~
2.39 (m, 1H), 2.34 (s, 3H), 2.30 (s, 3H), 209 (s, 3H), 1.21 (d, J = 13.2 Hz, 1H), 1.09 (d, J = 6.8
Hz, 3H), 1.05 (d, J = 6.7 Hz, 3H); *C NMR (150 MHz, CDCls, -14.85 "C): § 198.8, 159.8, 153.9,
150.6, 144.3, 134.4, 129.5, 126.9, 124.1, 112.8, 34.6, 34.2, 31.0, 29.5, 22.7, 21.6, 21.3, 20.4; EI-
MS calcd for CooH2sN203S[M*]: 374.1664, found: 374.1665.

Spectral data for N-(3-acetyl-5-cyclopropyl-2-methyl-4H-azepin-7-yl)-N,4-dimethyl

benzenesulfonamide (3h).

N
o] 7N
N N Ts

(3h)

White solid, mp: 96-97 "C (0.107 g, 0.28 mmol, 79%); *H NMR (600 MHz, CDCls, -18.55 C): &
7.53 (d, J = 8.3 Hz, 2H), 7.20 (d, J = 8.2 Hz, 2H), 6.14 (s, 1H), 3.26 (s, 3H), 2.69 (d, J = 13.4 Hz,
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1H), 2.34 (s, 3H), 2.31 (s, 3H), 2.10 (s, 3H), 1.59 ~ 1.55 (m, 1H), 1.09 ~ 1.05 (m, 1H), 0.98 (d, J
= 13.3 Hz, 1H), 0.89 ~ 0.85 (m, 1H), 0.81 ~ 0.72 (m, 1H), 0.63 ~ 0.59 (m, 1H); *C NMR (150
MHz, CDCl3, -11.15 'C): 6 198.6, 157.3, 153.1, 151.6, 144.3, 134.1, 129.4, 127.0, 124.0, 113.3,
34.6, 31.3, 26.5, 23.0, 21.6, 16.8, 7.9, 6.2; ESI-MS calcd for CyH2sN,03S[M+H]: 373.1586,
found: 373.1574.

Spectral data for N-(3-acetyl-2-methyl-5-phenyl-4H-azepin-7-yl)-N,4-dimethyl benzene

sulfonamide (3i).

o]
74
Z~

Ts

(3i)

Viscous oil (0.076 g, 0.19 mmol, 58%); *H NMR (600 MHz, CDCls): § 7.71 (d, J = 8.4 Hz, 2H),
7.54 (d, J = 8.3 Hz, 2H), 7.43 ~ 7.37 (m, 3H), 7.21 (d, J = 8.2 Hz, 2H), 6.66 (s, 1H), 3.64 (d, J =
13.7 Hz, 1H), 3.33 (s, 3H), 2.36 (s, 3H), 2.19 (s, 3H), 2.17 (s, 3H), 1.53 (d, J = 13.7 Hz, 1H); *C
NMR (150 MHz, CDCls): § 198.7, 153.3, 151.4, 148.6, 144.5, 137.5, 134.3, 129.6, 129.4, 128.8,
127.1, 127.0, 124.3, 115.4, 34.7, 30.9, 29.5, 22.8, 21.7; EI-MS calcd for Ca3H24N203S[M*]:
408.1508, found: 408.1510.

Spectral data for N-(3-acetyl-5-butyl-2-methyl-4H-azepin-7-yl)-N-butyl  methane

sulfonamide (3j).

(30
isomer ratio= 5:1

Yellow oil (0.076 g, 0.21mmol, 55%); *H NMR for major isomer (400 MHz, CDCls): § 5.83 (s,
1H), 3.78 ~ 3.73 (M, 2H), 3.19 (s, 3H), 2.56 (br, 1H), 2.35 (s, 3H), 2.29 (t, J = 7.3 Hz, 2H), 2.19
(s, 3H), 2.07 (d, J = 6.0 Hz, 1H), 1.66 ~ 1.56 (m, 2H), 1.54 ~ 1.45 (m, 2H), 1.40 ~ 1.24 (m, 4H),
0.90 ~ 0.83 (m, 6H), “H NMR for minor isomer: & 5.96 (s, 1H), 3.17 (s, 3H), 2.32 (s, 3H), 1.26 ~
1.18 (m, 4H), 0.80 ~ 0.76 (m, 6H), rest of the peaks merged with others; *C NMR for major
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isomer (100 MHz, CDCls): 6 198.4, 156.6, 153.7, 150.7, 123.3, 113.6, 47.2, 42.8, 36.4, 31.5,
31.4, 30.6, 29.3, 22.2, 21.8, 19.9, 13.8, 13.6, *C NMR for minor isomer: & 202.3, 156.3, 151.9,
146.3, 127.3, 114.3, 43.7, 42.7, 30.1, 26.3, 22.6, 21.0, 20.0, 13.9, rest of the peaks merged with
others; ESI-MS calcd for C1gH3;N2,O3S[M+H]: 355.2055, found: 355.2045.

Spectral data for N-(3-acetyl-5-butyl-2-methyl-4H-azepin-7-yl)-N,4-dimethyl benzene

sulfonamide (3k).

(3k)
isomeric ratio = 11.1:1

viscous oil (0.090 g, 0.23 mmol, 68%); *H NMR for major isomer (600 MHz, CDCls, -16.25 "C):
8 7.52 (d, J = 8.3 Hz, 2H), 7.21 (d, J = 8.4 Hz, 2H), 6.06 (s, 1H), 3.24 (s, 3H), 2.92 (d, J = 14.0
Hz, 1H), 2.35 (s, 3H), 2.27 (s, 3H), 2.23 (t, J = 7.9 Hz, 2H), 2.08 (s, 3H), 1.52 ~ 1.49 (m, 1H),
1.43 ~ 1.40 (m, 1H), 1.36 ~ 1.28 (m, 2H), 0.88 (t, J = 7.3 Hz, 3H), *H NMR for minor isomer: &
7.62 (d, J =8.3 Hz, 2H), 6.24 (d, J = 1.2 Hz, 1H), 3.29 (s, 3H), 2.24 (s, 3H), 2.02 (s, 3H), 1.95 (s,
3H), 0.59 (t, J = 7.2 Hz, 3H), rest of the peaks merged with others; **C NMR for major isomer
(150 MHz, CDCls, -13.65 'C): & 198.9, 154.1, 153.3, 150.4, 144.3, 134.3, 129.5, 126.9, 123.8,
114.4, 36.2, 34.6, 31.0, 30.8, 29.1, 22.6, 22.4, 21.6, 14.0, 3C NMR for minor isomer: & 203.4,
155.0, 152.1, 151.4, 146.1, 135.5, 129.3, 128.9, 128.8, 127.4, 43.6, 30.1, 28.0, 26.1, 23.3, 21.1,
rest of the peaks merged with others; EI-MS calcd for CpHN,O3S[M™]: 388.1821, found:
388.1824.

Spectral data for N-(3-acetyl-2,5-dimethyl-4-phenyl-4H-azepin-7-yl)-N,4-dimethyl benzene

sulfonamide (3I).

@)

White solid, mp: 156-157 'C (0.061 g, 0.15 mmol, 48%); *H NMR (400 MHz, CDCls):  7.14 ~
7.09 (m, 4H), 7.08 ~ 7.00 (m, 3H), 6.89 (dd, J = 6.9 Hz, 1.2 Hz, 2H), 6.27 (t, J = 1.4 Hz, 1H),

14



4.63 (s, 1H), 2.76 (s, 3H), 2.42 (s, 3H), 2.38 (s, 3H), 2.31 (s, 3H), 2.18 (s, 3H); *C NMR (100
MHz, CDCl3): & 200.5, 154.2, 152.1, 149.2, 143.4, 138.3, 135.9, 129.3, 127.7, 127.4, 126.3,
126.2, 126.1, 116.0, 46.8, 34.3, 30.3, 26.4, 22.9, 21.5; ESI-MS calcd for CpqH7N,03S[M+H]:
423.1742, found: 423.1734.

Spectral data for N-(5-acetyl-4-methyl-5a,7,8,9-tetrahydro-6H-benzo[d]azepin-2-yl)-N,4-

dimethylbenzenesulfonamide (3m).

Viscous oil (0.021 g, 0.06 mmol, 16%); *H NMR (400 MHz, CDCls): § 7.56 (d, J = 8.3 Hz, 2H),
7.21 (d, J = 8.0 Hz, 2H), 6.05 (s, 1H), 3.30 (s, 3H), 2.51 ~ 2.40 (m, 1H), 2.37 (s, 3H), 2.31 (s,
4H), 1.87 ~ 1.80 (m, 4H), 1.77 ~ 1.69 (m, 1H), 1.61 ~ 1.48 (m, 3H), 1.46 ~ 1.37 (m, 1H), 1.35 ~
1.28 (m, 1H); *C NMR (100 MHz, CDCls): § 204.6, 153.2, 151.8, 144.0, 138.9, 135.7, 129.4,
128.4, 127.3, 113.3, 37.9, 34.3, 32.6, 28.5, 23.7, 23.1, 21.5, 21.2, 20.5; ESI-MS calcd for
Co1H2N,03S[M+H]: 387.1742, found: 387.1744.

Spectral data for N-(3-formyl-5-methyl-4H-azepin-7-yl)-N,4-dimethyl benzene sulfonamide
(4a).

White solid, mp: 107-108 "C (0.106 g, 0.33 mmol, 84%); *H NMR (400 MHz, CDCls): § 9.34 (s,
1H), 7.59 (d, J = 8.2 Hz, 2H), 7.24 (d, J = 8.0 Hz, 3H), 6.20 (s, 1H), 3.32 (s, 3H), 2.37 (s, 3H),
2.27 (s, 2H), 1.94 (d, J = 1.1 Hz, 3H); 3C NMR (100 MHz, CDCls):  189.8, 157.8, 151.5, 149.6,
1445, 135.4, 129.5, 127.2, 116.7, 34.5, 26.6, 24.1, 21.5, one quaternary peak merged with others;
E1-MS calcd for C1H1sN203S[M*]: 318.1038, found: 318.1035.

Spectral data for N-(3-acetyl-5-methyl-4H-azepin-7-yl)-N,4-dimethyl benzene sulfonamide
(4b).
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(4b)

White solid, mp: 108-109 "C (0.099 g, 0.30 mmol, 75%); *H NMR (400 MHz, CDCls): & 7.58 (d,
J=8.3Hz, 2H), 7.51 (s, 1H), 7.23 (d, J = 8.4 Hz, 2H), 6.18 (t, J = 1.1 Hz, 1H), 3.29 (s, 3H), 2.36
(s, 3H), 2.27 (s, 5H), 1.94 (d, J = 1.1 Hz, 3H); *C NMR (100 MHz, CDCls): § 195.7, 157.4,
149.7, 144.4, 143.7, 135.4, 129.5, 127.3, 126.2, 116.4, 34.5, 28.3, 25.7, 23.7, 21.5; EI-MS calcd
for C17H20N,05S[M*]: 332.1195, found: 332.1196.

Spectral data for N-(3-formyl-2,5-dimethyl-4H-azepin-7-yl)-N,4-dimethyl  benzene

sulfonamide (4c).

H

White solid, mp: 103-104 "C (0.116 g, 0.34 mmol, 87%); *H NMR (600 MHz, CDCls, -20.85 C):
8 9.62 (s, 1H), 7.46 (d, J = 8.3 Hz, 2H), 7.15 (d, J = 8.1 Hz, 2H), 6.01 (s, 1H), 3.19 (s, 3H), 2.97
(d, J = 12.7 Hz, 1H), 2.27 (s, 3H), 2.06 (s, 3H), 1.83 (s, 3H), 1.06 (d, J = 12.4 Hz, 1H); *C
NMR (150 MHz, CDCls, -15.05 'C): & 189.0, 158.2, 154.9, 151.2, 144.5, 134.2, 129.4, 126.9,
122.7, 1155, 34.5, 26.9, 23.7, 21.6, 18.1; ESI-MS calcd for Ci7Hz1N,03S[M+H]: 333.1273,
found: 333.1269.

Spectral data for N-(2-ethyl-5-methyl-3-propionyl-4H-azepin-7-yl)-N,4-dimethyl benzene

sulfonamide (4d).

o)
/
Zx

Ts

(4d)

Colorless oil (0.128 g, 0.34 mmol, 85%); *H NMR (400 MHz, CDCls): & 7.56 (d, J = 8.3 Hz, 2H),
7.21 (d, J =8.4 Hz, 2H), 6.12 (d, J = 1.4 Hz, 1H), 3.26 (s, 3H), 2.56 (q, J = 7.4 Hz, 2H), 2.40 ~
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2.33 (m, 5H), 2.12 (br, 2H), 2.02 (d, J = 1.2 Hz, 3H), 1.05 (t, J = 7.1 Hz, 3H), 0.95 (t, J = 7.4 Hz,
3H): ®C NMR (100 MHz, CDCly): & 202.8, 153.6, 153.2, 149.1, 144.1, 135.5, 129.4, 127.2,
122.8, 116.2, 34.9, 34.3, 32.9, 27.6, 23.3, 21.5, 12.6, 8.6; EI-MS calcd for CooH2sN205S[M*]:
374.1664, found: 374.1660.

Spectral data for N-(2-butyl-5-methyl-3-pentanoyl-4H-azepin-7-yl)-N,4-dimethyl benzene

sulfonamide (4e).

o] 7N
NN Ts
n-Bu n-Bu
(4e)

White solid, mp: 65-66 'C (0.139 g, 0.32 mmol, 81%); *H NMR (400 MHz, CDCl5): & 7.55 (dd,
J=6.6 Hz, 1.6 Hz, 2H), 7.21 (d, J = 7.9 Hz, 2H), 6.11 (d, J = 1.3 Hz, 1H), 3.25 (s, 3H), 2.54 (t, J
=7.3 Hz, 2H), 2.38 ~ 2.32 (m, 5H), 2.13 (br, 2H), 2.03 (d, J = 1.3 Hz, 3H), 1.59 ~ 1.51 (m, 2H),
1.39 ~ 1.26 (m, 4H), 1.22 ~ 1.11 (m, 2H), 0.87 (t, J = 7.3 Hz, 3H), 0.80 (t, J = 9.0 Hz, 3H); **C
NMR (100 MHz, CDCls): 6 202.8, 153.5, 151.8, 149.1, 144.0, 135.5, 129.4, 127.1, 123.7, 116.1,
41.6, 34.3, 33.8, 329, 30.4, 26.7, 23.2, 22.4, 22.3, 215, 13.9, 13.8; ESI-MS calcd for
C24H35N,03S[M+H]: 431.2368, found: 431.2395.

Spectral data for N-(2,5-dimethyl-3-pentanoyl-4H-azepin-7-yl)-N,4-dimethyl benzene

sulfonamide (4f).

Yellow oil (0.127 g, 0.32 mmol, 82%); *H NMR (400 MHz, CDCls): & 7.55 (d, J = 8.3 Hz, 2H),
7.21 (d, J =8.2 Hz, 2H), 6.09 (d, J = 1.0 Hz, 1H), 3.24 (s, 3H), 2.54 (t, J = 7.3 Hz, 2H), 2.35 (s,
3H), 2.21 (br, 2H), 2.03 (s, 3H), 2.00 (s, 3H), 1.58 ~ 1.50 (m, 2H), 1.36 ~ 1.15 (m, 2H), 0.86 (t, J
= 7.3 Hz, 3H); *C NMR (100 MHz, CDCls): 5 202.1, 153.2, 149.2, 148.6, 144.1, 135.5, 129.4,
127.2, 123.4, 116.1, 41.6, 34.4, 32.6, 26.6, 23.2, 22.4, 21.9, 21.4, 13.8; ESI-MS calcd for
Co1H29N,O3S[M+H]: 389.1899, found: 389.1891.
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Spectral data for N-(2-butyl-3-(cyclopropanecarbonyl)-5-methyl-4H-azepin-7-yl)-N,4-

dimethylbenzenesulfonamide (49).

— /
7N
N N Ts

On-Bu

(49)

White solid, mp: 87-88 "C (0.128 g, 0.31 mmol, 77%); *H NMR (400 MHz, CDCls): § 7.56 (d, J
=8.4 Hz, 2H), 7.21 (d, J = 8.3 Hz, 2H), 6.09 (d, J = 1.3 Hz, 1H), 3.27 (s, 3H), 2.45 (t, J = 7.5 Hz,
2H), 2.36 (s, 3H), 2.20 ~ 2.08 (m, 3H), 2.03 (d, J = 1.2 Hz, 3H), 1.39 ~ 1.31 (m, 2H), 1.18 ~ 1.11
(m, 2H), 1.09 ~ 1.05 (m, 2H), 0.91 ~ 0.86 (m, 2H), 0.79 (t, J = 7.3 Hz, 3H); **C NMR (100 MHz,
CDCls): § 203.5, 153.6, 150.8, 149.7, 144.0, 135.5, 129.4, 127.2, 125.0, 115.8, 34.3, 33.6, 33.4,
30.3,23.1,22.4,21.5,21.1, 13.8, 11.8; ESI-MS calcd for Ca3Hz;N,0sS[M+H]: 415.2055, found:
415.2045.

Spectral data for N,4-dimethyl-N-(5-methyl-3-pentanoyl-2-phenyl-4H-azepin-7-yl)benzene
sulfonamide (4h).

N
0 7N
NN Ts

n-Bu pp
(4h)

Yellow oil (0.125 g, 0.27 mmol, 69%); *H NMR (400 MHz, CDCls): § 7.59 (dd, J = 8.5 Hz, 1.9
Hz, 2H), 7.30 ~ 7.22 (m, 7H), 6.12 (d, J = 1.3 Hz, 1H), 3.27 (s, 3H), 2.37 (s, 3H), 2.26 (br, 2H),
2.10 (d, J = 1.3 Hz, 3H), 1.91 (t, J = 7.3 Hz, 2H), 1.33 ~ 1.23 (m, 2H), 1.00 ~ 0.91 (m, 2H), 0.64
(t, J = 7.3 Hz, 3H); *C NMR (100 MHz, CDCls): & 206.4, 152.9, 149.8, 149.2, 144.1, 138.9,
135.5, 129.5, 128.7, 128.6, 128.3, 127.2, 126.8, 115.5, 41.8, 34.3, 34.1, 27.4, 23.1, 22.1, 21.5,
13.6; ESI-MS calcd for CpsH31N205S[M+H]: 451.2055, found: 451.2048.

Spectral data for N-(3-benzoyl-5-methyl-2-phenyl-4H-azepin-7-yl)-N,4-dimethyl benzene

sulfonamide (4i).
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/N
© \N Ts

Ph ph
(41)

Yellowish white solid, mp: 67-68 "C (0.115 g, 0.24 mmol, 61%); *H NMR (400 MHz, CDCls): &
7.65 (d, J = 8.3 Hz, 2H), 7.54 (d, J = 7.2 Hz, 2H), 7.27 (d, J = 8.0 Hz, 2H), 7.19 (t, J = 7.4 Hz,
1H),7.15 ~ 7.13 (m, 2H), 7.07 (t, J = 7.7 Hz, 2H), 6.95 (t, J = 3.2 Hz, 3H), 6.23 (d, J = 0.9 Hz,
1H), 3.35 (s, 3H), 2.45 (br, 2H), 2.41 (s, 3H), 2.18 (s, 3H); *C NMR (100 MHz, CDCls): §
198.2, 153.5, 149.4, 149.0, 144.2, 138.2, 137.3, 135.5, 131.9, 129.5, 129.2, 128.9, 128.1, 127.7,
127.6, 127.2, 123.3, 115.8, 35.3, 34.4, 23.3, 21.5; ESI-MS calcd for CaHz7N,0sS[M+H]:
471.1742, found: 471.1743.

Spectral data for N-(3-benzoyl-2,5-dimethyl-4H-azepin-7-yl)-N,4-dimethyl benzene

sulfonamide (4j).

Ph
(45)

White solid, mp: 149-150 ‘C (0.116 g, 0.28 mmol, 71%); *H NMR (400 MHz, CDCls):  7.74
(dd, J = 7.8 Hz, 1.0 Hz, 2H), 7.60 (d, J = 8.3 Hz, 2H), 7.52 ~ 7.48 (m, 1H), 7.40 (t, J = 7.8 Hz,
2H), 7.25 (d, J = 7.9 Hz, 2H), 6.15 (d, J = 1.3 Hz, 1H), 3.28 (s, 3H), 2.38 (s, 3H), 2.25 (s, 2H),
2.05 (d, J = 1.2 Hz, 3H), 1.59 (s, 3H); *C NMR (100 MHz, CDCls): 5 197.8, 153.8, 149.7, 146.4,
144.1, 138.5, 135.5, 132.6, 129.5, 128.9, 128.6, 127.3, 122.1, 115.9, 34.3, 34.2, 23.3, 22.0, 21.5;
ESI-MS calcd for Cy3H25N,03S[M+H]: 409.1586, found: 409.1580.

Spectral data for N-(4,6-dimethyl-5-(2-oxopropyl)pyridin-2-yl)-N,4-dimethyl benzene

sulfonamide (5a).
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White solid, mp: 141-142 "C (0.101 g, 0.29 mmol, 73%); *H NMR (400 MHz, CDCls): & 7.49 (d,
J = 8.1 Hz, 2H), 7.26 (s, 1H), 7.19 (d, J = 8.0 Hz, 2H), 3.71 (s, 2H), 3.20 (s, 3H), 2.35 (s, 3H),
2.23 (s, 3H), 2.19 (s, 3H), 2.18 (s, 3H); **C NMR (100 MHz, CDCls): & 204.7, 155.4, 151.4,
147.7, 143.4, 134.9, 129.2, 127.6, 124.9, 118.9, 43.8, 35.4, 29.6, 22.4, 21.4, 19.9; EI-MS calcd
for C1gH22N,03S[M*]: 346.1351, found: 346.1352.

Spectral data for N-(4-butyl-6-methyl-5-(2-oxopropyl)pyridin-2-yl)-N,4-dimethyl benzene
sulfonamide (5b).

Yellow oil (0.085 g, 0.22 mmol, 64%): "H NMR (400 MHz, CDCls): 5 7.50 (d, J = 8.3 Hz, 2H),
7.28 (s, 1H), 7.20 (d, J = 8.4 Hz, 2H), 3.73 (s, 2H), 3.23 (s, 3H), 2.48 (t, J = 7.7 Hz, 2H), 2.37 (s,
3H), 2.23 (s, 3H), 2.19 (s, 3H), 1.53 ~ 1.46 (m, 2H), 1.40 ~ 1.30 (m, 2H), 0.92 (t, J = 7.2 Hz, 3H);
13C NMR (100 MHz, CDCly): & 204.9, 155.9, 151.9, 151.5, 143.4, 135.0, 129.3, 127.7, 124.3,
117.8, 43.4, 35.4, 32.8, 31.9, 29.7, 22.6, 22.5, 21.5, 13.9; ESI-MS calcd for Cp1HagN,03S[M+H]:
389.1899, found: 389.1900.

Spectral data for N-(4-cyclopropyl-6-methyl-5-(2-oxopropyl)pyridin-2-yl)-N,4-dimethyl

benzenesulfonamide (5c).

(5¢) 'i's

Viscous oil (0.075 g, 0.20 mmol, 56%); *H NMR (400 MHz, CDCls): & 7.48 (d, J = 8.0 Hz, 2H),
7.20 (d, J = 7.9 Hz, 2H), 7.03 (s, 1H), 3.90 (s, 2H), 3.21 (s, 3H), 2.37 (s, 3H), 2.26 (s, 3H), 2.19
(s, 3H), 1.75 ~ 1.68 (m, 1H), 0.99 ~ 0.94 (m, 2H), 0.69 (dd, J = 10.4 Hz, 5.0 Hz, 2H); *C NMR
(100 MHz, CDCls): 6 205.2, 155.4, 152.6, 151.9, 143.4, 134.9, 129.3, 127.7, 125.9, 114.6, 43.9,
35.4, 29.7, 22.5, 21.5, 13.4, 7.9; ESI-MS calcd for CyH2sN,O3S[M+H]: 373.1586, found:
373.1567.
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Spectral data for N-(4-isopropyl-6-methyl-5-(2-oxopropyl)pyridin-2-yl)-N,4-dimethyl

benzenesulfonamide (5d).

Yellow oil (0.068 g, 0.18 mmol, 51%); *H NMR (400 MHz, CDCls): & 7.50 (d, J = 8.3 Hz, 2H),
7.35 (s, 1H), 7.19 (d, J = 8.3 Hz, 2H), 3.76 (s, 2H), 3.24 (s, 3H), 2.89 ~ 2.79 (m, 1H), 2.36 (s,
3H), 2.24 (s, 3H), 2.20 (s, 3H), 1.18 (d, J = 6.8 Hz, 6H); *C NMR (100 MHz, CDCls): & 205.0,
157.8, 155.8, 151.9, 143.4, 135.0, 129.3, 127.7, 123.2, 114.3, 43.2, 35.4, 29.8, 29.7, 22.9, 22.8,
21.5; ESI-MS calcd for CoHz7N20:S[M+H]: 375.1742, found: 375.1747.

Spectral data for  N-butyl-N-(4,6-dimethyl-5-(2-oxopropyl)pyridin-2-yl)  methane
sulfonamide (5e).

Yellow oil (0.091 g, 0.29 mmol, 63%); *H NMR (400 MHz, CDCl3): & 6.99 (s, 1H), 3.75 (t, J =
7.2 Hz, 2H), 3.74 (s, 2H), 2.98 (s, 3H), 2.36 (s, 3H), 2.21 (s, 3H), 2.18 (s, 3H), 1.50 ~ 1.41 (m,
2H), 1.36 ~ 1.25 (m, 2H), 0.85 (t, J = 7.3 Hz, 3H); *C NMR (100 MHz, CDCls): & 204.4, 156.3,
150.5, 148.4, 126.1, 121.2, 48.4, 43.8, 38.2, 30.8, 29.8, 22.8, 19.9, 19.7, 13.5; ESI-MS calcd for
C1sH2sN203S[M+H]: 313.1586, found: 313.1576.

Spectral data for N-(6-butyl-4-methyl-5-(2-oxohexyl)pyridin-2-yl)-N,4-dimethylbenzene

sulfonamide (5f).

n-Bu

|
(0] = -
n-Bu N N

(5f)

Yellow oil (0.134 g, 0.31 mmol, 78%); "H NMR (400 MHz, CDCls): § 7.43 (d, J = 8.2 Hz, 2H),
7.25 (s, 1H), 7.16 (d, J = 8.4 Hz, 2H), 3.70 (s, 2H), 3.18 (s, 3H), 2.45 (t, J = 7.6 Hz, 4H), 2.34 (s,
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3H), 2.17 (s, 3H), 1.60 ~ 1.52 (m, 2H), 1.40 ~ 1.33 (m, 2H), 1.32 ~ 1.24 (m, 2H), 1.22 ~ 1.11 (m,
2H), 0.87 (t, J = 7.4 Hz, 3H), 0.79 (t, J = 7.3 Hz, 3H); *C NMR (100 MHz, CDCls):  207.1,
158.8, 151.3, 147.9, 143.2, 134.6, 129.2, 127.6, 124.8, 119.3, 42.5, 42.2, 35.4, 34.4, 30.6, 25.9,
22.3, 22.2, 21.4, 20.1, 13.9, 13.7; ESI-MS calcd for CosHssN,OsS[M+H]: 431.2368, found:
431.2363.

Spectral data for N-(6-ethyl-4-methyl-5-(2-oxobutyl)pyridin-2-yl)-N,4-dimethylbenzene
sulfonamide (59).

(59)

White solid, mp: 95-96 "C (0.104 g, 0.27 mmol, 69%); ‘H NMR (400 MHz, CDCls): § 7.45 (d, J
= 8.2 Hz, 2H), 7.25 (s, 1H), 7.17 (d, J = 8.2 Hz, 2H), 3.71 (s, 2H), 3.19 (s, 3H), 2.52 ~ 2.45 (m,
4H), 2.35 (s, 3H), 2.19 (s, 3H), 1.06 (t, J = 7.2 Hz, 3H), 0.97 (t, J = 7.5 Hz, 3H); *C NMR (100
MHz, CDCls): § 207.6, 159.7, 151.5, 147.8, 143.3, 134.6, 129.2, 127.6, 124.6, 119.4, 42.0, 35.7,
35.5, 27.9, 21.4, 20.1, 12.7, 7.8; ESI-MS calcd for CyoH2N203S[M+H]: 375.1742, found:
375.1743.

Spectral data for N-(6-butyl-5-(2-cyclopropyl-2-oxoethyl)-4-methylpyridin-2-yl)-N,4-
dimethylbenzenesulfonamide (5h).

White solid, mp: 72-73 "C (0.124 g, 0.30 mmol, 75%): *H NMR (400 MHz, CDCls): § 7.44 (d, J
= 8.1 Hz, 2H), 7.25 (s, 1H), 7.16 (d, J = 8.3 Hz, 2H), 3.84 (s, 2H), 3.18 (s, 3H), 2.49 (t, J = 7.5
Hz, 2H), 2.34 (s, 3H), 2.20 (s, 3H), 1.96 ~ 1.90 (m, 1H), 1.42 ~ 1.35 (m, 2H), 1.22 ~ 1.12 (m,
2H), 1.05 ~ 1.00 (m, 2H), 0.89 ~ 0.85 (m, 2H), 0.79 (dd, J = 7.6 Hz, 7.1 Hz, 3H): **C NMR (100
MHz, CDCls): § 207.0, 158.9, 151.4, 148.0, 143.2, 134.6, 129.2, 127.6, 124.9, 119.3, 43.1, 35.5,
34.5,30.6, 22.3, 21.4, 20.1, 13.9, 11.2; ESI-MS calcd for Ca3Hz1N,0sS[M+H]: 415.2055, found:
415.2047.
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Spectral data for N,4-dimethyl-N -(4-methyl-5-(2-ox0-2-phenylethyl) -6-phenyl pyridin -2-

yl)benzenesulfonamide (5i).

Ph

sy |

White solid, mp: 135-137 'C (0.149 g, 0.32 mmol, 80%): *H NMR (400 MHz, CDCls): § 7.91 (d,
J=8.3Hz, 2H), 7.58 (t, J = 7.4 Hz, 1H), 7.55 (t, J = 8.2 Hz, 3H), 7.45 (t, J = 7.8 Hz, 2H), 7.27 ~
7.23 (m, 3H), 7.22 (s, 1H), 7.20 ~ 7.17 (m, 3H), 4.29 (s, 2H), 3.25 (s, 3H), 2.38 (s, 3H), 2.25 (s,
3H); *C NMR (100 MHz, CDCls): § 197.1, 157.7, 151.8, 149.4, 143.5, 140.1, 136.4, 134.7,
133.4, 129.3, 128.7, 128.6, 128.0, 127.7, 125.1, 120.3, 4.2, 35.6, 21.5, 20.2, two C-H peaks
mixed with others; ESI-MS calcd for CpgH27N203S[M+H]: 471.1742, found: 471.1741.

Spectral data for N-(4,6-dimethyl-5-(2-ox0-2-phenylethyl)pyridin-2-yl)-N,4-dimethyl

benzenesulfonamide (5j).

(8))

Brown semi-solid (0.120 g, 0.30 mmol, 75%); *H NMR (400 MHz, CDCls): & 8.04 (d, J = 8.5 Hz,
2H), 7.64 ~ 7.60 (m, 1H), 7.54 ~ 7.49 (m, 4H), 7.31 (s, 1H), 7.22 (d, J = 8.1 Hz, 2H), 4.32 (s,
2H), 3.23 (s, 3H), 2.38 (s, 3H), 2.24 (s, 3H), 2.20 (s, 3H); **C NMR (100 MHz, CDCls): 5 195.9,
155.7, 151.5, 148.0, 143.4, 136.7, 135.0, 133.5, 129.3, 128.8, 128.1, 127.8, 125.4, 119.1, 38.6,
35.5, 22.5, 21.5, 20.1; ESI-MS calcd for Ca3H25N203S[M+H]: 409.1586, found: 409.1579.

Spectral data for N-(4-acetyl-5-methyl-3-(1-phenylprop-1-en-2-yl)-1H-pyrrol-2-yl)-N,4-
dimethylbenzenesulfonamide (61).
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White solid, mp: 171-173 "C (0.055 g, 0.13 mmol, 43%); *H NMR for major isomer (400 MHz,
CDCl3): 6 8.99 (s, 1H), 7.58 (d, J = 8.2 Hz, 2H), 7.31 ~ 7.27 (m, 2H), 7.19 ~ 7.16 (m, 1H), 7.12
(d, J = 8.2 Hz, 2H), 6.96 (d, J = 7.4 Hz, 2H), 5.55 (s, 1H), 3.22 (s, 3H), 2.46 (s, 3H), 2.27 (s, 6H),
1.82 (d, J = 1.3 Hz, 3H), 'H NMR for minor isomer: & 9.12 (s, IH), 7.43 (d, J = 8.3 Hz, 2H),
7.22 ~7.19 (m, 1H), 7.04 (t, J = 7.7 Hz, 1H), 6.56 (d, J = 6.9 Hz, 1H), 2.89 (s, 3H), 2.49 (s, 3H),
2.44 (s, 3H), 1.72 (s, 3H), rest of the peaks merged with others; *C NMR for major isomer (100
MHz, CDCl3): & 195.4, 144.0, 137.3, 134.6, 133.1, 131.0, 130.8, 129.7, 128.5, 127.9, 127.5,
126.4, 124.3, 122.3, 119.8, 38.4, 29.7, 21.4, 20.6, 14.3, '*C NMR for minor isomer: & 196.1,
143.9, 134.4, 134.3, 130.0, 129.7, 127.7, 127.6, 127.0, 122.9, 120.7, 120.6, 38.6, 30.5, 21.5, 14.2,
rest of the peaks merged with others; EI-MS calcd for CosHsN,0sS[M']: 422.1664, found:
422.1670.

Spectral data for N-(4-acetyl-3-(cyclohex-1-en-1-yl)-5-methyl-1H-pyrrol-2-yl)-N,4-dimethyl

benzenesulfonamide (6m).

White solid, mp: 175-176 'C (0.097 g, 0.25 mmol, 73%); *H NMR (400 MHz, CDCls): & 8.65 (s,
1H), 7.58 (d, J = 8.3 Hz, 2H), 7.26 (d, J = 7.9 Hz, 2H), 4.58 (t, J = 1.7 Hz, 1H), 3.17 (s, 3H),
2.41 (s, 3H), 2.40 (s, 3H), 2.22 (s, 3H), 1.74 ~ 1.73 (m, 4H), 1.51 ~ 1.40 (m, 4H); **C NMR (100
MHz, CDCls): § 195.6, 143.9, 134.6, 132.8, 131.1, 129.5, 128.3, 127.7, 123.1, 122.0, 119.9, 38.2,
30.8, 29.4, 25.4, 22.9, 21.6, 21.5, 14.4; ESI-MS calcd for C1H27N,0sS[M+H]: 387.1742, found:
387.1744.

Spectral data for N-(3-(1-hydroxyethyl)-2,5-dimethyl-4H-azepin-7-yl)-N,4-dimethylbenzene
sulfonamide (7a).
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White solid, mp: 165-166 "C (0.084 g, 0.24 mmol, 84%); ‘H NMR (600 MHz, CDCl3): 5 7.59 (d,
J=8.1Hz, 2H), 7.20 (d, J = 7.9 Hz, 2H), 6.07 (s, 1H), 4.65 (q, J = 6.4 Hz, 1H), 3.22 (s, 3H),
2.36 (s, 3H), 2.16 (d, J = 12.9 Hz, 1H), 2.07 (d, J = 12.7 Hz, 1H), 2.00 (s, 3H), 1.82 (s, 3H), 1.37
(br, 1H), 1.23 (d, J = 6.4 Hz, 3H); *C NMR (150 MHz, CDCls): 5 153.5, 147.8, 143.6, 137.5,
136.2, 129.4, 127.5, 124.7, 117.0, 66.9, 34.4, 30.1, 22.8, 21.6, 21.4, 18.5; ESI-MS calcd for
C1sH25N,03S[M+H]: 349.1586, found: 349.1573.

Spectral data for N-(4-formyl-3-(prop-1-en-2-yl)-1H-pyrrol-2-yl)-N,4-dimethyl benzene
sulfonamide (7a°).

0

H
)ﬁ

N
N°H
")

Viscous oil (0.010 g, 0.03 mmol, 8%); *H NMR (600 MHz, CDCls): § 9.64 (s, 1H), 9.14 (s, 1H),
7.53 (d, J = 8.2 Hz, 2H), 7.26 (s, 1H), 7.25 (d, J = 7.8 Hz, 2H), 4.81 (d, J = 1.4 Hz, 1H), 3.88 (d,
J = 0.8 Hz, 1H), 3.20 (s, 3H), 2.39 (s, 3H), 1.72 (s, 3H); *C NMR (150 MHz, CDCls): & 185.5,
144.4, 136.5, 134.0, 129.7, 127.6, 125.9, 124.3, 123.5, 120.7, 117.1, 37.7, 23.9, 21.5; EI-MS
calcd for C16H1gN,03S[M™]: 318.1038, found: 318.1036.

Spectral data for N-(6-acetyl-4,7-dimethyl-4,5-dihydro-3H-azepin-2-yl)-N,4-dimethyl
benzenesulfonamide (7b).

(7b)

Viscous oil (0.071 g, 0.20 mmol, 71%); *H NMR (400 MHz, CDCls): & 7.68 (d, J = 8.3 Hz, 2H),
7.31 (d, J = 8.2 Hz, 2H), 3.25 (s, 3H), 2.82 (dd, J = 12.8 Hz, 6.5 Hz, 1H), 2.71 ~ 2.57 (m, 1H),
2.41 (s, 3H), 2.26 (s, 3H), 2.16 ~ 2.05 (m, 5H), 1.98 (dd, J = 14.0 Hz, 5.0 Hz, 1H), 0.92 (d, J =
6.8 Hz, 3H); *C NMR (100 MHz, CDCls): & 200.5, 160.6, 155.3, 144.4, 136.0, 129.8, 127.2,
121.5, 43.9, 37.9, 35.3, 33.1, 30.5, 21.6, 21.5, 20.1; ESI-MS calcd for CigHzsN,O3S[M+H]:
349.1586, found: 349.1572.
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Spectral data for (Z)-N-(3-acetyl-2-(bromomethylene)-5-methyl-2H-azepin-7-yl)-N,4-
dimethylbenzenesulfonamide (7c).

7N
N Ts
/
Br
(7c)

Yellow oil (0.052 g, 0.12 mmol, 43%); *H NMR (400 MHz, CDCls): & 7.44 (d, J = 8.3 Hz, 2H),
7.20 (d, J = 8.2 Hz, 2H), 6.89 (d, J = 1.2 Hz, 1H), 6.87 (t, J = 1.5 Hz, 1H), 5.45 (s, 1H), 3.21 (s,
3H), 2.36 (s, 3H), 2.31 (s, 3H), 2.13 (d, J = 1.3 Hz, 3H); *C NMR (100 MHz, CDCls): & 195.7,
154.4, 146.0, 144.4, 139.8, 138.2, 135.8, 134.1, 129.6, 128.5, 127.3, 96.9, 36.7, 27.3, 24.1, 21.5;
ESI-MS calcd for C1gH19BrN2O3SNa[M+Na]: 445.0197, found: 445.0195.

(6) X-ray:

X-ray crystallographic data of compound (3b).

N
o) /) \
NN Ts

(3b)
CCDC 1589549
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d19102

Table 1. Crystal data and structure refinement for d19102.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume
Z

Density (calculated)

Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.06°
Absorption correction

Max. and min. transmission

Refinement method
Data / restraints / parameters

Goodness-of-fit on F2
Final R indices [I>2sigma(l)]

d19102

C18 H22 N2 03 S

346.44

200(2) K

0.71073 A

Monoclinic

P 21/c

a=17.4170(10) A [)=90°.
b =7.3299(4) A [J=95.370(2)°.
¢ =13.5997(7) A [ =90°.
1728.58(16) A3

4

1.331 Mg/m3

0.206 mm-1
736

0.42 x 0.29 x 0.06 mm?3

3.01 to 25.06°.

-20<=h<=20, -8<=k<=8, -16<=I<=15
24394

3043 [R(int) = 0.0551]

99.1 %

multi-scan

0.9878 and 0.9185

Full-matrix least-squares on F2
3043/0/223

1.061
R1=0.0752, wR2 = 0.1895
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R indices (all data) R1 =0.0866, wR2 = 0.1966
Extinction coefficient 0.016(2)

Largest diff. peak and hole 0.700 and -0.373 e.A-3

Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x
103)
for d19102. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
C@2) 6108(2) 3097(6) 3229(3) 29(1)
C(2) 5433(3) 3936(7) 2821(3) 35(1)
C@3) 4788(3) 3895(7) 3339(4) 36(1)
C4) 4802(3) 3049(7) 4256(4) 37(1)
C(5) 4101(3) 3019(9) 4826(4) 55(2)
C(6) 5479(3) 2236(8) 4632(4) 43(1)
C(7) 6135(3) 2261(7) 4136(4) 38(1)
C(8) 6962(3) 6784(7) 2599(4) 43(1)
C(9) 7852(2) 5245(6) 3859(3) 28(1)
C(10) 8533(2) 4112(6) 3984(3) 31(1)
C(11) 8828(3) 3582(6) 4886(4) 32(1)
C(12) 9595(3) 2631(7) 5064(4) 45(1)
C(13) 8392(3) 4002(7) 5758(3) 35(1)
C(14) 8460(3) 6031(7) 5943(3) 32(1)
C(15) 8911(3) 6728(8) 6852(4) 40(1)
C(16) 9147(4) 5452(11) 7667(5) 78(2)
C(@17) 8107(2) 7179(6) 5260(3) 30(1)
C(18) 8081(3) 9214(7) 5309(4) 49(1)
N(1) 7386(2) 5116(6) 2927(3) 32(1)
N(2) 7660(2) 6540(5) 4420(3) 30(1)
0O(1) 6710(2) 3350(6) 1561(2) 50(1)
0(2) 7439(2) 1723(5) 2941(3) 42(1)
0(3) 9097(3) 8320(7) 6944(4) 86(2)
S(1) 6948(1) 3177(2) 2595(1) 34(1)

Table 3. Bond lengths [A] and angles [°] for d19102.

C(1)-C(7) 1.374(6)
C(1)-C(2) 1.395(6)
C(1)-S(1) 1.766(4)
C(2)-C(3) 1.381(7)
C(2)-H(2) 0.9500

C(3)-C(4) 1.390(7)
C(3)-H@3) 0.9500

C(4)-C(6) 1.376(7)
C(4)-C(5) 1.506(7)
C(5)-H(A) 0.9800
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C(5)-H(5B)
C(5)-H(5C)
C(6)-C(7)
C(6)-H(6)
C(7)-H(7)
C(8)-N(1)
C(8)-H(8A)
C(8)-H(8B)
C(8)-H(8C)
C(9)-N(2)
C(9)-N(1)
C(9)-C(10)
C(10)-C(11)
C(10)-H(10)
C(11)-C(13)
C(11)-C(12)
C(12)-H(12A)
C(12)-H(12B)
C(12)-H(12C)
C(13)-C(14)
C(13)-H(13A)
C(13)-H(13B)
C(14)-C(17)
C(14)-C(15)
C(15)-0(3)
C(15)-C(16)
C(16)-H(16A)
C(16)-H(16B)
C(16)-H(16C)
C(17)-N(2)
C(17)-C(18)
C(18)-H(18A)
C(18)-H(18B)
C(18)-H(18C)
N(1)-S(1)
O(1)-S(1)
0(2)-S(1)
C(7)-C(1)-C(2)
C(7)-C(1)-S(1)
C(2)-C(1)-S(1)
C(3)-C(2)-C(1)
C(3)-C(2)-H(2)
C(1)-C(2)-H(2)
C(2)-C(3)-C(4)
C(2)-C(3)-H(3)
C(4)-C(3)-H(3)
C(6)-C(4)-C(3)
C(6)-C(4)-C(5)
C(3)-C(4)-C(5)

C(4)-C(5)-H(5A)

0.9800
0.9800
1.381(7)
0.9500
0.9500
1.475(6)
0.9800
0.9800
0.9800
1.282(6)
1.443(6)
1.445(6)
1.341(7)
0.9500
1.500(7)
1.506(6)
0.9800
0.9800
0.9800
1.511(7)
0.9900
0.9900
1.357(7)
1.491(7)
1.215(7)
1.479(8)
0.9800
0.9800
0.9800
1.402(6)
1.494(7)
0.9800
0.9800
0.9800
1.656(4)
1.433(3)
1.420(4)
120.6(4)
119.5(4)
119.8(3)
118.9(4)
1205
1205
121.4(5)
119.3
119.3
118.0(4)
120.6(5)
121.4(5)
109.5
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C(4)-C(5)-H(5B)
H(5A)-C(5)-H(5B)
C(4)-C(5)-H(5C)
H(5A)-C(5)-H(5C)
H(5B)-C(5)-H(5C)
C(7)-C(6)-C(4)
C(7)-C(6)-H(6)
C(4)-C(6)-H(6)
C(1)-C(7)-C(6)
C(1)-C(7)-H(7)
C(6)-C(7)-H(7)
N(1)-C(8)-H(8A)
N(1)-C(8)-H(8B)
H(8A)-C(8)-H(8B)
N(1)-C(8)-H(8C)
H(8A)-C(8)-H(8C)
H(8B)-C(8)-H(8C)
N(2)-C(9)-N(1)
N(2)-C(9)-C(10)
N(1)-C(9)-C(10)
C(11)-C(10)-C(9)
C(11)-C(10)-H(10)
C(9)-C(10)-H(10)
C(10)-C(11)-C(13)
C(10)-C(11)-C(12)
C(13)-C(11)-C(12)
C(11)-C(12)-H(12A)
C(11)-C(12)-H(12B)
H(12A)-C(12)-H(12B)
C(11)-C(12)-H(12C)
H(12A)-C(12)-H(12C)
H(12B)-C(12)-H(12C)
C(11)-C(13)-C(14)
C(11)-C(13)-H(13A)
C(14)-C(13)-H(13A)
C(11)-C(13)-H(13B)
C(14)-C(13)-H(13B)
H(13A)-C(13)-H(13B)
C(17)-C(14)-C(15)
C(17)-C(14)-C(13)
C(15)-C(14)-C(13)
0(3)-C(15)-C(16)
0(3)-C(15)-C(14)
C(16)-C(15)-C(14)
C(15)-C(16)-H(16A)
C(15)-C(16)-H(16B)
H(16A)-C(16)-H(16B)
C(15)-C(16)-H(16C)
H(16A)-C(16)-H(16C)
H(16B)-C(16)-H(16C)

109.5
109.5
109.5
109.5
109.5
122.1(5)
118.9
118.9
119.0(5)
1205
1205
109.5
109.5
109.5
109.5
109.5
109.5
114.5(4)
127.7(4)
117.0(4)
121.0(4)
119.5
119.5
119.0(4)
122.6(4)
118.4(4)
109.5
109.5
109.5
109.5
109.5
109.5
107.2(4)
110.3
110.3
110.3
110.3
108.5
121.6(5)
118.2(4)
120.2(4)
118.5(5)
122.0(5)
119.5(5)
109.5
109.5
109.5
109.5
109.5
109.5
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C(14)-C(17)-N(2) 122.2(4)
C(14)-C(17)-C(18) 127.0(5)
N(2)-C(17)-C(18) 110.7(4)
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(9)-N(1)-C(8) 115.8(4)
C(9)-N(1)-S(1) 120.2(3)
C(8)-N(1)-S(1) 115.1(3)
C(9)-N(2)-C(17) 125.2(4)
0(2)-S(1)-0(1) 120.1(2)
0(2)-S(1)-N(1) 107.80(19)
0(1)-S(1)-N(1) 106.0(2)
0(2)-S(1)-C(1) 108.3(2)
0(1)-S(1)-C(1) 107.8(2)
N(1)-S(1)-C(1) 106.1(2)

Symmetry transformations used to generate equivalent atoms:

Table 4. Anisotropic displacement parameters (A2x 103)for d19102. The anisotropic
displacement factor exponent takes the form: -2002[ h2a*2U11 + .. + 2 h k a* b* U12]

ull u22 u33 u23 ul3 ul2
C(2) 27(2) 35(3) 26(2) -3(2) 0(2) -5(2)
C(2) 34(2) 38(3) 32(2) 2(2) -2(2) -5(2)
C(3) 28(2) 39(3) 43(3) -5(2) 4(2) -6(2)
C(4) 35(3) 43(3) 35(3) -13(2) 7(2) -16(2)
C(5) 42(3) 73(4) 53(3) -20(3) 22(3) -23(3)
C(6) 43(3) 59(4) 26(2) 5(2) -2(2) -15(3)
C(7) 34(2) 44(3) 33(3) 6(2) -5(2) -5(2)
C(8) 40(3) 47(3) 39(3) 13(2) -5(2) 4(2)
C(9) 24(2) 30(2) 29(2) 6(2) 4(2) -5(2)
C(10) 25(2) 28(2) 39(3) -5(2) 2(2) 0(2)
C(11) 29(2) 26(2) 41(3) -2(2) 0(2) -2(2)
C(12) 37(3) 42(3) 52(3) 1(3) -14(2) 6(2)
C(13) 38(3) 34(3) 33(2) 5(2) 1(2) -2(2)
C(14) 29(2) 37(3) 32(2) -4(2) 6(2) -3(2)
C(15) 35(3) 50(3) 36(3) -11(2) 5(2) -5(2)
C(16) 84(5 97(6) 46(4) 16(4) -31(3) -44(4)
C(17)y 27(2) 34(3) 31(2) -4(2) 6(2) -2(2)
C(18) 614 31(3) 56(3) -4(3) 5(3) -1(3)
N(1) 27(2) 41(2) 28(2) 7(2) -1(2) 0(2)
N(2) 27(2) 32(2) 31(2) 1(2) 5(2) 0(2)
0() 38(2) 85(3) 26(2) -10(2) 4(1) -7(2)
0(2) 35(2) 38(2) 52(2) -10(2) 2(2) 4(2)
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0@B) 117(4) 56(3) 78(3) -22(3) -37(3) -5(3)
sy 27(1) 46(1) 27(1) -8(1) 2(1) -1(1)

Table 5. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 103)
for d19102.

X y z U(eq)
H(2) 5417 4525 2198 42
H(3) 4326 4457 3064 44
H(5A) 3711 3858 4519 82
H(5B) 4247 3399 5509 82
H(5C) 3889 1780 4822 82
H(6) 5495 1638 5253 51
H(7) 6598 1708 4417 45
H(8A) 7308 7838 2680 64
H(8B) 6527 6961 2998 64
H(8C) 6768 6662 1902 64
H(10) 8776 3738 3421 37
H(12A) 9790 2341 4428 67
H(12B) 9532 1502 5434 67
H(12C) 9963 3432 5444 67
H(13A) 8613 3318 6345 42
H(13B) 7844 3652 5619 42
H(16A) 8714 4647 7779 117
H(16B) 9299 6145 8270 117
H(16C) 9584 4717 7491 117
H(18A) 8237 9727 4693 74
H(18B) 8435 9640 5865 74
H(18C) 7556 9610 5403 74

X-ray crystallographic data of compound (3lI).

o)
74
Zx

Ts

(31
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d19423

Table 1. Crystal data and structure refinement for d19423.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume
Z

Density (calculated)

Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.04°
Absorption correction

Max. and min. transmission

Refinement method

d19423

C24 H26 N2 03 S

422.53

200(2) K

0.71073 A

Monoclinic

P 21/c

a=9.8261(4) A a=90°.
b =13.6201(5) A b= 96.8680(10)°.
¢ =16.2063(5) A g =90°.
2153.37(14) A3

4

1.303 Mg/m3

0.178 mm-1
896

0.56 x 0.49 x 0.13 mm3

2.57 to 25.04°.

-11<=h<=11, -16<=k<=16, -18<=I<=19
31582

3775 [R(int) = 0.0333]

99.3 %

multi-scan

0.9772 and 0.9066

Full-matrix least-squares on F2
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Data / restraints / parameters 3775/0/276

Goodness-of-fit on F2 1.020

Final R indices [I>2sigma(l)] R1=0.0377, wR2 = 0.0905
R indices (all data) R1 =0.0461, wR2 = 0.0989
Largest diff. peak and hole 0.287 and -0.367 e.A-3

Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x
103)
for d19423. U(eq) is defined as one third of the trace of the orthogonalized U!J tensor.

X y z U(eq)
C@) 3416(2) 7705(1) 6821(1) 29(1)
C(2) 4340(2) 7025(1) 7190(1) 38(1)
C(3) 3936(2) 6376(1) 7766(1) 39(1)
C(4) 2610(2) 6385(1) 7981(1) 34(1)
C(5) 2162(2) 5654(2) 8590(1) 47(1)
C(6) 1706(2) 7074(2) 7604(1) 44(1)
C(7) 2091(2) 7731(2) 7025(1) 41(1)
C(8) 2978(2) 7207(2) 4972(1) 38(1)
C(9) 5475(2) 7536(1) 5072(1) 28(1)
C(10) 6530(2) 8278(1) 5056(1) 28(1)
C(11) 7868(2) 8061(1) 5177(1) 27(1)
C(12) 8961(2) 8803(1) 5073(1) 35(1)
C(13) 8351(2) 7033(2) 5418(1) 27(1)
C(14) 7968(2) 6674(1) 6253(1) 28(1)
C(15) 8060(2) 7318(1) 6923(1) 35(1)
C(16) 7883(2) 6987(2) 7712(1) 42(1)
C(17) 7603(2) 6014(2) 7844(1) 43(1)
C(18) 7483(2) 5375(2) 7184(1) 45(1)
C(19) 7668(2) 5701(1) 6392(1) 38(1)
C(20) 7916(2) 6373(1) 4676(1) 29(1)
C(21) 9071(2) 5960(1) 4270(1) 38(1)
C(22) 8887(3) 5201(3) 3610(2) 103(1)
C(23) 6565(2) 6240(1) 4417(1) 34(1)
C(24) 5931(2) 5623(2) 3696(2) 74(1)
N(1) 4166(1) 7831(1) 5272(1) 31(1)
N(2) 5515(2) 6644(1) 4813(1) 32(1)
0O(1) 5225(1) 8952(1) 6386(1) 42(1)
0(2) 2792(1) 9156(1) 5827(1) 45(1)
0(@3) 10220(2) 6231(2) 4485(1) 90(1)
S(1) 3934(1) 8528(1) 6080(1) 32(1)

Table 3. Bond lengths [A] and angles [°] for d19423.

C(1)-C(7) 1.381(3)
C(1)-C(2) 1.382(2)
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C(1)-S(1)
C(2)-C(3)
C(2)-H(2)
C(3)-C(4)
C(3)-H()
C(4)-C(6)
C(4)-C(5)
C(5)-H(5A)
C(5)-H(5B)
C(5)-H(5C)
C(6)-C(7)
C(6)-H(6)
C(7)-H(7)
C(8)-N(1)
C(8)-H(8A)
C(8)-H(8B)
C(8)-H(8C)
C(9)-N(2)
C(9)-N(1)
C(9)-C(10)
C(10)-C(11)
C(10)-H(10)
C(11)-C(12)
C(11)-C(13)

C(12)-H(12A)
C(12)-H(12B)
C(12)-H(12C)

C(13)-C(20)
C(13)-C(14)
C(13)-H(13)
C(14)-C(19)
C(14)-C(15)
C(15)-C(16)
C(15)-H(15)
C(16)-C(17)
C(16)-H(16)
C(17)-C(18)
C(17)-H(17)
C(18)-C(19)
C(18)-H(18)
C(19)-H(19)
C(20)-C(23)
C(20)-C(21)
C(21)-0(3)

C(21)-C(22)

C(22)-H(22A)
C(22)-H(22B)
C(22)-H(22C)

C(23)-N(2)
C(23)-C(24)

1.7617(18)
1.379(3)
0.9500
1.389(3)
0.9500
1.382(3)
1.504(3)
0.9800
0.9800
0.9800
1.382(3)
0.9500
0.9500
1.478(2)
0.9800
0.9800
0.9800
1.288(2)
1.421(2)
1.451(2)
1.340(2)
0.9500
1.498(2)
1.515(2)
0.9800
0.9800
0.9800
1.520(2)
1.527(2)
1.0000
1.382(3)
1.390(2)
1.386(3)
0.9500
1.375(3)
0.9500
1.373(3)
0.9500
1.391(3)
0.9500
0.9500
1.356(2)
1.489(2)
1.199(2)
1.483(3)
0.9800
0.9800
0.9800
1.392(2)
1.511(3)
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C(24)-H(24A)
C(24)-H(24B)
C(24)-H(24C)
N(1)-S(1)
0O(1)-S(1)
0(2)-S(1)
C(7)-C(1)-C(2)
C(7)-C(1)-S(1)
C(2)-C(1)-S(1)
C(3)-C(2)-C(1)
C(3)-C(2)-H(2)
C(1)-C(2)-H(2)
C(2)-C(3)-C(4)
C(2)-C(3)-H(3)
C(4)-C(3)-H(3)
C(6)-C(4)-C(3)
C(6)-C(4)-C(5)
C(3)-C(4)-C(5)
C(4)-C(5)-H(5A)
C(4)-C(5)-H(5B)
H(5A)-C(5)-H(5B)
C(4)-C(5)-H(5C)
H(5A)-C(5)-H(5C)
H(5B)-C(5)-H(5C)
C(7)-C(6)-C(4)
C(7)-C(6)-H(6)
C(4)-C(6)-H(6)
C(1)-C(7)-C(6)
C(1)-C(7)-H(7)
C(6)-C(7)-H(7)
N(1)-C(8)-H(8A)
N(1)-C(8)-H(8B)
H(8A)-C(8)-H(8B)
N(1)-C(8)-H(8C)
H(8A)-C(8)-H(8C)
H(8B)-C(8)-H(8C)
N(2)-C(9)-N(1)
N(2)-C(9)-C(10)
N(1)-C(9)-C(10)
C(11)-C(10)-C(9)
C(11)-C(10)-H(10)
C(9)-C(10)-H(10)
C(10)-C(11)-C(12)
C(10)-C(11)-C(13)
C(12)-C(11)-C(13)
C(11)-C(12)-H(12A)
C(11)-C(12)-H(12B)

H(12A)-C(12)-H(12B)

C(11)-C(12)-H(12C)

H(12A)-C(12)-H(12C)

0.9800
0.9800
0.9800
1.6542(15)
1.4278(14)
1.4313(14)

120.18(17)
120.29(14)
119.52(13)
119.70(17)
120.2
120.2
121.25(17)
119.4
119.4
117.91(17)
121.07(17)
121.01(17)
109.5
109.5
109.5
109.5
109.5
109.5
121.72(18)
119.1
119.1
119.24(17)
120.4
120.4
109.5
109.5
109.5
109.5
109.5
109.5
113.89(15)
126.98(16)
118.40(15)
122.34(16)
118.8
118.8
122.60(16)
120.90(15)
116.49(15)
109.5
109.5
109.5
109.5
109.5
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H(12B)-C(12)-H(12C)
C(11)-C(13)-C(20)
C(11)-C(13)-C(14)
C(20)-C(13)-C(14)
C(11)-C(13)-H(13)
C(20)-C(13)-H(13)
C(14)-C(13)-H(13)
C(19)-C(14)-C(15)
C(19)-C(14)-C(13)
C(15)-C(14)-C(13)
C(16)-C(15)-C(14)
C(16)-C(15)-H(15)
C(14)-C(15)-H(15)
C(17)-C(16)-C(15)
C(17)-C(16)-H(16)
C(15)-C(16)-H(16)
C(18)-C(17)-C(16)
C(18)-C(17)-H(17)
C(16)-C(17)-H(17)
C(17)-C(18)-C(19)
C(17)-C(18)-H(18)
C(19)-C(18)-H(18)
C(14)-C(19)-C(18)
C(14)-C(19)-H(19)
C(18)-C(19)-H(19)
C(23)-C(20)-C(21)
C(23)-C(20)-C(13)
C(21)-C(20)-C(13)
0(3)-C(21)-C(22)
0(3)-C(21)-C(20)
C(22)-C(21)-C(20)
C(21)-C(22)-H(22A)
C(21)-C(22)-H(22B)
H(22A)-C(22)-H(22B)
C(21)-C(22)-H(22C)
H(22A)-C(22)-H(22C)
H(22B)-C(22)-H(22C)
C(20)-C(23)-N(2)
C(20)-C(23)-C(24)
N(2)-C(23)-C(24)
C(23)-C(24)-H(24A)
C(23)-C(24)-H(24B)
H(24A)-C(24)-H(24B)
C(23)-C(24)-H(24C)
H(24A)-C(24)-H(24C)
H(24B)-C(24)-H(24C)
C(9)-N(1)-C(8)
C(9)-N(1)-S(1)
C(8)-N(1)-S(1)
C(9)-N(2)-C(23)

109.5
107.01(13)
114.90(14)
115.87(14)
106.1
106.1
106.1
118.25(16)
122.02(16)
119.39(15)
120.79(18)
119.6
119.6
120.39(19)
119.8
119.8
119.34(18)
120.3
120.3
120.56(19)
119.7
119.7
120.66(18)
119.7
119.7
125.62(16)
119.74(15)
114.57(15)
116.98(19)
119.75(17)
123.27(18)
109.5
109.5
109.5
109.5
109.5
109.5
123.82(16)
127.69(17)
108.46(16)
109.5
109.5
109.5
109.5
109.5
109.5
117.59(14)
123.84(11)
114.31(12)
125.26(15)
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O(1)-5(1)-0(2)
O(1)-S(1)-N(1)
0(2)-5(1)-N(1)
O(1)-S(1)-C(1)
0(2)-S(1)-C(1)
N(1)-S(1)-C(1)

119.36(9)
107.83(8)
107.13(8)
109.72(8)
107.17(8)
104.65(8)

Symmetry transformations used to generate equivalent atoms:

Table 4. Anisotropic displacement parameters (A2x 103)for d19423. The anisotropic
displacement factor exponent takes the form: -202[ h2a*2Ull +  + 2 hka* b* U12]

ull u22 u33 u23 ul3 ul2
C(2) 31(2) 28(1) 29(1) -2(2) 4(1) 2(1)
C(2) 29(1) 42(1) 44(1) 6(1) 7(1) 5(1)
C(3) 38(1) 39(1) 40(2) 7(1) 5(1) 9(1)
C(4) 39(1) 35(1) 27(1) -4(1) 7(1) -2(2)
C(5) 57(2) 47(1) 39(1) 4(1) 16(1) -2(1)
C(6) 32(1) 55(1) 47(1) 7(1) 13(1) 5(1)
C(7) 31(2) 46(1) 45(1) 8(1) 6(1) 10(1)
C(8) 30(2) 43(1) 41(1) -3(2) 0(1) -6(1)
C(9) 28(1) 31(2) 23(1) 2(1) 1(1) -1(2)
C(10)  34(1) 26(1) 26(1) 1(1) 4(1) -2(2)
C(11) 33(1) 27(1) 21(1) -2(2) 4(1) -3(2)
C(12) 34(1) 34(1) 38(1) 1(1) 4(1) -6(1)
C(13) 28(1) 29(1) 26(1) -2(2) 3(1) -1(2)
C(14) 240 32(1) 26(1) 3(1) 1(1) 2(1)
C(15) 36(1) 38(1) 29(1) -2(2) 2(1) -3(2)
C(16) 41(1) 59(1) 26(1) -3(2) 2(1) -3(2)
C(7) 37() 63(1) 28(1) 13(1) 1(2) 0(1)
C(18) 50(1) 41(1) 44(1) 15(1) 5(1) 0(1)
C(19) 470 33(1) 35(1) 2(1) 5(1) 2(1)
C(20) 36(1) 24(1) 26(1) 0(1) 6(1) 0(1)
C(21) 39(1) 39(1) 37(2) -5(1) 7(1) 3(1)
C(22) 50(2) 153(3) 104(2) -91(2) -7(2) 31(2)
C(23) 38(1) 31(2) 33(1) -7(2) 7(1) -5(2)
C(24) 46(1) 97(2) 81(2) -61(2) 11(1) -16(1)
N(1) 28(1) 33(1) 31(1) -2(1) 3(1) -2(1)
N(2) 30(2) 32(1) 32(1) -5(2) 4(1) -4(1)
0(1) 46(1) 38(1) 42(1) -10(1) 10(1) -12(2)
0(2) 50(1) 37(2) 51(2) 10(1) 12(1) 16(1)
03 41(1) 113(2) 121(2) -77(2) 33(1) -20(2)
S(2) 36(1) 27(2) 35(1) 1(1) 7(1) 2(1)

Table 5. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 103)

for d19423.
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X y z U(eq)
H(2) 5250 7006 7047 45
H(3) 4577 5913 8021 47
H(5A) 1159 5612 8521 70
H(5B) 2487 5866 9157 70
H(5C) 2549 5009 8488 70
H(6) 797 7095 1747 53
H(7) 1452 8195 6770 49
H(8A) 2975 7081 4377 57
H(8B) 2128 7544 5066 57
H(8C) 3041 6583 5275 57
H(10) 6262 8942 4956 34
H(12A) 9516 8576 4647 53
H(12B) 9547 8885 5602 53
H(12C) 8533 9433 4903 53
H(13) 9375 7055 5477 33
H(15) 8246 7993 6839 42
H(16) 7956 7435 8165 50
H(17) 7494 5786 8386 52
H(18) 7271 4705 7269 54
H(19) 7588 5250 5941 46
H(22A) 8493 5503 3087 155
H(22B) 8268 4688 3769 155
H(22C) 9778 4910 3539 155
H(24A) 6324 5812 3191 111
H(24B) 4938 5730 3615 111
H(24C) 6121 4928 3816 111

X-ray crystallographic data of compound (4a).

H

CCDC 1589561

(4a)
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19381

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume
Z

Density (calculated)

Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.24°
Absorption correction

Max. and min. transmission

Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I1>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

@]

Table 1. Crystal data and structure refinement for ch19381.

ch19381

C16 HI8 N2 03 S

318.38

200(2) K

0.71073 A

Monoclinic

C2lc

a=10.9900(11) A [J=90°.
b =9.6096(9) A [=94.047(7)°.
c=29.660(3) A [ =90°.
3124.5(5) A3

8

1.354 Mg/m3

0.221 mm-1
1344

0.10 x 0.09 x 0.04 mm3

1.38 to 25.24°.

-12<=h<=13, -7<=k<=11, -35<=I<=27
8336

2790 [R(int) = 0.0562]

98.2 %

multi-scan

0.9912 and 0.9782

Full-matrix least-squares on F2
2790/0/199

1.011
R1=0.0592, wR2 = 0.1393
R1=0.1146, wR2 = 0.1623

0.355 and -0.395 e.A-3
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Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x
103)

for ch19381. U(eq) is defined as one third of the trace of the orthogonalized Uil tensor.

X y z U(eq)
C(®) 5071(3) 4504(4) 5728(1) 31(1)
C(2) 5405(3) 5786(4) 5566(1) 36(1)
C(3) 6510(4) 5926(4) 5374(1) 39(1)
C(4) 7279(3) 4792(5) 5346(1) 40(1)
C(5) 8525(3) 4973(5) 5158(2) 55(1)
C(6) 6922(3) 3509(4) 5497(1) 41(1)
C(7) 5821(3) 3352(4) 5690(1) 37(1)
C(8) 4779(4) 3409(4) 6786(2) 55(1)
C(9) 4660(3) 5961(4) 6686(1) 31(1)
C(10) 3873(3) 7159(4) 6594(1) 31(1)
C(11) 4284(3) 8439(4) 6524(1) 33(1)
C(12) 3467(4) 9692(4) 6497(1) 46(1)
C(13) 5630(3) 8682(4) 6490(1) 37(1)
C(14) 6215(3) 8404(4) 6952(1) 36(1)
C(15) 6735(3) 9536(5) 7232(2) 45(1)
C(16) 6191(3) 7132(4) 7132(1) 38(1)
N(1) 4197(3) 4619(3) 6558(1) 35(1)
N(2) 5677(3) 5941(3) 6939(1) 37(1)
0O(1) 2931(2) 5463(3) 5876(1) 42(1)
0(2) 3316(2) 2949(3) 5987(1) 47(1)
0(@3) 6628(3) 10767(3) 7135(1) 56(1)
S(1) 3736(1) 4357(1) 6018(1) 35(1)

Table 3. Bond lengths [A] and angles [°] for ch19381.

C(1)-C(2) 1.381(5)
C(1)-C(7) 1.390(5)
C(1)-S(1) 1.757(4)
C(2)-C(3) 1.384(5)
C(2)-H(2) 0.9500
C(3)-C(4) 1.386(6)
C(3)-H(3) 0.9500
C(4)-C(6) 1.379(5)
C(4)-C(5) 1.524(5)
C(5)-H(5A) 0.9800
C(5)-H(5B) 0.9800
C(5)-H(5C) 0.9800
C(6)-C(7) 1.384(5)
C(6)-H(6) 0.9500
C(7)-H() 0.9500
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C(8)-N(1)
C(8)-H(8A)
C(8)-H(8B)
C(8)-H(8C)
C(9)-N(2)
C(9)-N(1)
C(9)-C(10)
C(10)-C(11)
C(10)-H(10)
C(11)-C(12)
C(11)-C(13)
C(12)-H(12A)
C(12)-H(12B)
C(12)-H(12C)
C(13)-C(14)
C(13)-H(13A)
C(13)-H(13B)
C(14)-C(16)
C(14)-C(15)
C(15)-0(3)
C(15)-H(15)
C(16)-N(2)
C(16)-H(16)
N(1)-S(1)
O(1)-S(1)
0(2)-5(1)
C(2)-C(1)-C(7)
C(2)-C(1)-S(1)
C(7)-C(1)-S(1)
C(3)-C(2)-C(1)
C(3)-C(2)-H(2)
C(1)-C(2)-H(2)
C(2)-C(3)-C(4)
C(2)-C(3)-H(3)
C(4)-C(3)-H(3)
C(6)-C(4)-C(3)
C(6)-C(4)-C(5)
C(3)-C(4)-C(5)

C(4)-C(5)-H(5A)

C(4)-C(5)-H(5B)

H(5A)-C(5)-H(5B)

C(4)-C(5)-H(5C)

H(5A)-C(5)-H(5C)
H(5B)-C(5)-H(5C)

C(4)-C(6)-C(7)
C(4)-C(6)-H(6)
C(7)-C(6)-H(6)
C(6)-C(7)-C(1)
C(6)-C(7)-H(7)
C()-C(7)-H()

1.468(5)
0.9800
0.9800
0.9800
1.301(4)
1.428(5)
1.454(5)
1.331(5)
0.9500
1.501(5)
1.507(5)
0.9800
0.9800
0.9800
1.496(5)
0.9900
0.9900
1.335(5)
1.460(5)
1.221(5)
1.0482
1.383(5)
0.9500
1.667(3)
1.427(3)
1.430(3)
120.6(4)
119.6(3)
119.7(3)
119.5(4)
120.2
120.2
120.4(4)
119.8
119.8
119.7(4)
120.3(4)
120.0(4)
109.5
109.5
109.5
109.5
109.5
109.5
120.6(4)
119.7
119.7
119.2(4)
120.4
120.4
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N(L)-C(8)-H(8A) 109.5

N(1)-C(8)-H(8B) 109.5
H(8A)-C(8)-H(8B) 109.5
N(1)-C(8)-H(8C) 109.5
H(8A)-C(8)-H(8C) 109.5
H(8B)-C(8)-H(8C) 109.5
N(2)-C(9)-N(1) 114.5(3)
N(2)-C(9)-C(10) 126.6(3)
N(1)-C(9)-C(10) 118.0(3)
C(11)-C(10)-C(9) 123.8(3)
C(11)-C(10)-H(10) 118.1
C(9)-C(10)-H(10) 118.1
C(10)-C(11)-C(12) 122.7(3)
C(10)-C(11)-C(13) 119.9(3)
C(12)-C(11)-C(13) 117.3(3)

C(11)-C(12)-H(12A)  109.5
C(11)-C(12)-H(12B)  109.5
H(12A)-C(12)-H(12B)  109.5
C(11)-C(12)-H(12C)  109.5
H(12A)-C(12)-H(12C)  109.5
H(12B)-C(12)-H(12C)  109.5
C(14)-C(13)-C(11) 105.8(3)
C(14)-C(13)-H(13A) 1106
C(11)-C(13)-H(13A)  110.6
C(14)-C(13)-H(13B)  110.6
C(11)-C(13)-H(13B)  110.6
H(13A)-C(13)-H(13B)  108.7

C(16)-C(14)-C(15) 118.3(4)
C(16)-C(14)-C(13) 120.7(4)
C(15)-C(14)-C(13) 120.8(4)
0(3)-C(15)-C(14) 124.1(4)
0(3)-C(15)-H(15) 123.4
C(14)-C(15)-H(15) 1125
C(14)-C(16)-N(2) 127.7(4)
C(14)-C(16)-H(16) 116.2
N(2)-C(16)-H(16) 116.2
C(9)-N(1)-C(8) 117.2(3)
C(9)-N(1)-S(1) 118.1(2)
C(8)-N(1)-S(1) 114.6(3)
C(9)-N(2)-C(16) 122.4(3)
0(1)-S(1)-0(2) 119.70(16)
0(1)-S(1)-N(1) 108.12(16)
0(2)-S(1)-N(1) 106.19(17)
0(1)-S(1)-C(1) 108.52(18)
0(2)-S(1)-C(1) 108.80(17)
N(1)-S(1)-C(1) 104.47(16)

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A2x 103)for ch19381. The anisotropic
displacement factor exponent takes the form: -2002[ h2a*2U11 + .. + 2 h k a* b* U12]

ull u22 u33 u23 ul3 ul2
C(1) 30(2) 33(2) 30(2) -6(2) -4(2) -5(2)
C(2) 39(2) 32(2) 35(2) -3(2) -3(2) 1(2)
C(3) 45(2) 40(3) 31(2) 2(2) 0(2) -8(2)
C(4) 32(2) 55(3) 33(2) -4(2) -4(2) -4(2)
C(5) 39(2) 74(3) 51(3) -6(3) 10(2) -10(2)
C(6) 41(2) 43(3) 37(2) -5(2) 1(2) 8(2)
C(7) 45(2) 30(2) 36(2) 0(2) 0(2) -2(2)
C(8) 79(3) 35(3) 50(3) 10(2) -5(2) -2(2)
C(9) 31(2) 31(2) 31(2) -1(2) 6(2) -2(2)
C(10) 242 32(2) 36(2) -5(2) 2(2) -2(2)
C(11) 342 35(2) 28(2) 2(2) -3(2) -4(2)
C(12) 53(3) 34(3) 49(3) 0(2) -5(2) 3(2)
C(13) 34(2) 42(2) 35(2) 0(2) 2(2) -13(2)
C(14) 272 45(3) 36(2) -5(2) 0(2) -10(2)
C(15) 35(2) 52(3) 49(3) -4(2) 0(2) -6(2)
C(16) 33(2) 43(3) 37(2) -1(2) -5(2) 3(2)
N(1) 41(2) 29(2) 35(2) 1(2) 1(2) -4(2)
N(2) 37(2) 36(2) 36(2) 0(2) -3(2) 3(2)
0() 32(1) 45(2) 49(2) -3(2) -5(2) 5(1)
0(2) 44(2) 31(2) 65(2) -1(2) 7(1) -15(1)
0(3) 62(2) 47(2) 58(2) -7(2) -6(2) -16(2)
S(2) 33(2) 31(2) 41(1) -4(1) -1(2) -6(1)

Table 5. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 103)
for ch19381.

X y z U(eq)
H(2) 4880 6565 5586 43
H(3) 6743 6805 5261 47
H(5A) 8630 5946 5069 82
H(5B) 8582 4370 4894 82
H(5C) 9165 4721 5391 82
H(6) 7437 2724 5468 49
H(7) 5580 2466 5795 44
H(8A) 4378 2555 6672 83
H(8B) 4704 3482 7112 83
H(8C) 5644 3382 6725 83
H(10) 3016 7020 6582 37
H(12A) 3954 10527 6450 69
H(12B) 3061 9784 6779 69
H(12C) 2852 9582 6244 69
H(13A) 5956 8044 6266 44
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H(13B)
H(15)
H(16)

9653 6398
9176 7527
7033 7428

44
55
46

X-ray crystallographic data of compound (5a).

(0] o~ -

N
(5a) Ts

CCDC 1589558

Table 1. Crystal data and structure refinement for d19315.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume
Z

Density (calculated)
Absorption coefficient

d19315

C18 H22N2 03 S
346.44

200(2) K

0.71073 A
Monoclinic

P 21/c
a=12.3308(12) A
b=16.1714(13) A
c =8.8646(8) A
1762.8(3) A3

4

1.305 Mg/m3

0.202 mm-1
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F(000) 736

Crystal size 0.60 x 0.03 x 0.01 mm3

Theta range for data collection 2.52 10 25.02°.

Index ranges -14<=h<=14, -19<=k<=19, -10<=I<=10
Reflections collected 14290

Independent reflections 3096 [R(int) = 0.1020]
Completeness to theta = 25.02° 99.5 %

Absorption correction multi-scan

Max. and min. transmission 0.9980 and 0.8885

Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 3096 /0/ 222

Goodness-of-fit on F2 1.035

Final R indices [I>2sigma(l)] R1=0.0579, wR2 = 0.1300

R indices (all data) R1=0.1059, wR2 = 0.1630
Largest diff. peak and hole 0.399 and -0.535 e.A-3

Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x
103)
for d19315. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
C(@2) 1885(3) 4274(2) 6765(4) 38(1)
C(2) 816(3) 4008(3) 6610(5) 61(1)
C(3) 269(3) 3866(3) 7879(5) 66(1)
C4) 740(3) 3985(2) 9314(5) 47(2)
C(5) 146(4) 3819(3) 10706(5) 65(1)
C(6) 1813(3) 4262(2) 9454(5) 48(1)
C(7) 2378(3) 4406(2) 8197(4) 45(1)
C(8) 2453(3) 2912(2) 3996(5) 53(1)
C(9) 4053(3) 3202(2) 5781(4) 34(1)
C(10) 4864(3) 3697(2) 6487(4) 36(1)
C(11) 5671(3) 3327(2) 7427(4) 35(1)
C(12) 6562(3) 3858(2) 8180(4) 48(1)
C(13) 5663(3) 2466(2) 7599(4) 34(1)
C(14) 4857(3) 2017(2) 6770(4) 36(1)
C(15) 4817(3) 1088(2) 6783(5) 49(1)
C(16) 6521(3) 2042(2) 8640(4) 38(1)
C@17) 7599(3) 1905(2) 7999(4) 45(1)
C(18) 8508(3) 1630(3) 9069(4) 53(1)
N(1) 3178(2) 3528(2) 4790(3) 39(1)
N(2) 4050(2) 2384(2) 5904(3) 36(1)
0O(1) 3438(2) 5018(1) 5500(3) 47(1)
0(2) 1829(2) 4573(2) 3883(3) 53(1)
0(3) 7826(4) 2193(4) 6752(6) 46(1)
0(3) 7613(4) 1832(3) 6601(6) 42(1)
S(1) 2597(1) 4422(1) 5138(1) 41(1)
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Table 3. Bond lengths [A] and angles [°] for d19315.

C(1)-C(7) 1.383(5)
C(1)-C(2) 1.384(5)
C(1)-S(1) 1.759(4)
C(2)-C(3) 1.373(6)
C(2)-H(2) 0.9500
C(3)-C(4) 1.372(5)
C(3)-H@3) 0.9500
C(4)-C(6) 1.394(5)
C(4)-C(5) 1.505(6)
C(5)-H(BA) 0.9800
C(5)-H(5B) 0.9800
C(5)-H(5C) 0.9800
C(6)-C(7) 1.377(5)
C(6)-H(6) 0.9500
C(7)-H() 0.9500
C(8)-N(1) 1.480(4)
C(8)-H(8A) 0.9800
C(8)-H(8B) 0.9800
C(8)-H(8C) 0.9800
C(9)-N(2) 1.327(4)
C(9)-C(10) 1.392(4)
C(9)-N(1) 1.441(4)
C(10)-C(11) 1.386(4)
C(10)-H(10) 0.9500
C(11)-C(13) 1.400(5)
C(11)-C(12) 1.510(5)
C(12)-H(12A) 0.9800
C(12)-H(12B) 0.9800
C(12)-H(12C) 0.9800
C(13)-C(14) 1.395(4)
C(13)-C(16) 1.515(4)
C(14)-N(2) 1.349(4)
C(14)-C(15) 1.503(5)
C(15)-H(15A) 0.9800
C(15)-H(15B) 0.9800
C(15)-H(15C) 0.9800
C(16)-C(17) 1.500(5)
C(16)-H(16A) 0.9900
C(16)-H(16B) 0.9900
C(17)-0(3) 1.246(6)
C(17)-0(3) 1.250(6)
C(17)-C(18) 1.483(5)
C(18)-H(18A) 0.9800
C(18)-H(18B) 0.9800
C(18)-H(18C) 0.9800
N(1)-S(1) 1.652(3)
0(1)-S(1) 1.435(2)
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0(2)-5(1)
C(7)-C(1)-C(2)
C(7)-C(1)-S(1)
C(2)-C(1)-S(1)
C(3)-C(2)-C(1)
C(3)-C(2)-H(2)
C(1)-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(6)
C(3)-C(4)-C(5)
C(6)-C(4)-C(5)
C(4)-C(5)-H(5A)
C(4)-C(5)-H(5B)
H(5A)-C(5)-H(5B)
C(4)-C(5)-H(5C)
H(5A)-C(5)-H(5C)
H(5B)-C(5)-H(5C)
C(7)-C(6)-C(4)
C(7)-C(6)-H(6)
C(4)-C(6)-H(6)
C(6)-C(7)-C(1)
C(6)-C(7)-H(7)
C(1)-C(7)-H(7)
N(1)-C(8)-H(8A)
N(1)-C(8)-H(8B)
H(8A)-C(8)-H(8B)
N(1)-C(8)-H(8C)
H(8A)-C(8)-H(8C)
H(8B)-C(8)-H(8C)
N(2)-C(9)-C(10)
N(2)-C(9)-N(1)
C(10)-C(9)-N(1)
C(11)-C(10)-C(9)
C(11)-C(10)-H(10)
C(9)-C(10)-H(10)
C(10)-C(11)-C(13)
C(10)-C(11)-C(12)
C(13)-C(11)-C(12)
C(11)-C(12)-H(12A)
C(11)-C(12)-H(12B)

H(12A)-C(12)-H(12B)

C(11)-C(12)-H(12C)

H(12A)-C(12)-H(12C)
H(12B)-C(12)-H(12C)

C(14)-C(13)-C(11)
C(14)-C(13)-C(16)
C(11)-C(13)-C(16)
N(2)-C(14)-C(13)

1.427(2)
119.3(4)
121.3(3)
119.4(3)
119.5(4)
120.2
120.2
122.4(4)
118.8
118.8
117.5(4)
122.5(4)
120.0(4)
109.5
109.5
109.5
109.5
109.5
109.5
121.0(4)
1195
119.5
120.2(3)
119.9
119.9
109.5
109.5
109.5
109.5
109.5
109.5
122.8(3)
114.1(3)
123.0(3)
118.8(3)
120.6
120.6
119.0(3)
119.1(3)
121.8(3)
109.5
109.5
109.5
109.5
109.5
109.5
118.0(3)
121.6(3)
120.4(3)
122.5(3)
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N(2)-C(14)-C(15)
C(13)-C(14)-C(15)
C(14)-C(15)-H(15A)
C(14)-C(15)-H(15B)
H(15A)-C(15)-H(15B)
C(14)-C(15)-H(15C)
H(15A)-C(15)-H(15C)
H(15B)-C(15)-H(15C)
C(17)-C(16)-C(13)
C(17)-C(16)-H(16A)
C(13)-C(16)-H(16A)
C(17)-C(16)-H(16B)
C(13)-C(16)-H(16B)
H(16A)-C(16)-H(16B)
0(3)-C(17)-0(3)
0(3)-C(17)-C(18)
0(3)-C(17)-C(18)
0(3)-C(17)-C(16)
0(3)-C(17)-C(16)
C(18)-C(17)-C(16)
C(17)-C(18)-H(18A)
C(17)-C(18)-H(18B)
H(18A)-C(18)-H(18B)
C(17)-C(18)-H(18C)
H(18A)-C(18)-H(18C)
H(18B)-C(18)-H(18C)
C(9)-N(1)-C(8)
C(9)-N(1)-S(1)
C(8)-N(1)-S(1)
C(9)-N(2)-C(14)
0(2)-5(1)-0(1)
0(2)-S(1)-N(1)
O(1)-S(1)-N(1)
0(2)-S(1)-C(1)
O(1)-S(1)-C(1)
N(1)-S(1)-C(1)

114.9(3)
122.6(3)
109.5
109.5
109.5
109.5
109.5
109.5
115.7(3)
108.3
108.3
108.3
108.3
107.4
30.2(3)
122.8(4)
118.0(4)
117.9(4)
122.9(4)
116.8(3)
109.5
109.5
109.5
109.5
109.5
109.5
116.3(3)
121.4(2)
115.0(2)
118.6(3)
119.06(15)
106.02(15)
108.27(15)
108.63(17)
107.72(16)
106.50(16)

Symmetry transformations used to generate equivalent atoms:

Table 4. Anisotropic displacement parameters (A2x 103)for d19315. The anisotropic
displacement factor exponent takes the form: -2p2[ h2a*2Ull + . + 2 hk a* b* U12]

ull u22 u33 u23 ul3 ul2
C(1) 31(2) 37(2) 46(2) 2(2) 1(2) 0(2)
C(2) 36(2) 96(3) 51(3) -6(2) -7(2) -17(2)
C(3) 36(2) 104(4) 58(3) -7(3) 1(2) -18(2)
C(4) 38(2) 49(2) 55(3) 0(2) 7(2) 0(2)
C(5) 54(3) 74(3) 67(3) 0(2) 17(2) -4(2)
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c®) 4202 57(2) 45(2) 1(2) -3(2) -2(2)

c(?) 3102 51(2) 51(2) -2(2) -3(2) -4(2)
c(8)  49(2) 50(2) 57(3) 5(2) -12(2) -4(2)
cO 3202 38(2) 33(2) 2(2) 6(2) 0(2)
C(10)  36(2) 35(2) 38(2) 0(2) 5(2) -3(2)
C(1l) 33(2) 42(2) 32(2) -1(2) 8(2) -1(2)
C(12) 48(2) 44(2) 51(2) -1(2) -4(2) -6(2)
C(13) 34(2) 38(2) 30(2) 2(2) 9(2) 1(2)
C(14) 34(2) 39(2) 37(2) 1(2) 6(2) -1(2)
C(15) 51(2) 35(2) 60(3) 0(2) -2(2) 2(2)
C(16) 39(2) 41(2) 34(2) 5(2) 3(2) 0(2)
C(17) 48(2) 53(2) 33(2) 3(2) 5(2) 10(2)
C(18)  44(2) 65(3) 49(3) 8(2) 7(2) 7(2)
N(1)  40(2) 32(2) 44(2) 1(1) -5(1) -1(1)
N@2)  35(2) 34(2) 40(2) 1(1) 5(1) “1(1)
o)  40(1) 35(1) 66(2) 4(1) -1(1) -7(1)
0@2)  55(2) 55(2) 47(2) 13(1) -12(1) 4(2)
S(l)  38(1) 36(1) 49(1) 7(1) -1(1) -1(1)

Table 5. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 103)
for d19315.

X y z U(eq)
H(2) 464 3923 5633 74
H(3) -463 3679 7759 79
H(5A) -634 3912 10478 97
H(5B) 418 4192 11520 97
H(5C) 268 3244 11026 97
H(6) 2160 4354 10433 58
H(7) 3108 4595 8314 53
H(8A) 2003 3186 3187 79
H(8B) 1984 2662 4716 79
H(8C) 2894 2481 3561 79
H(10) 4864 4278 6327 43
H(12A) 7254 3725 7761 72
H(12B) 6620 3751 9271 72
H(12C) 6389 4442 7997 72
H(15A) 4329 894 5934 73
H(15B) 4548 898 7736 73
H(15C) 5548 867 6686 73
H(16A) 6641 2378 9572 46
H(16B) 6233 1499 8937 46
H(18A) 9064 1358 8507 80
H(18B) 8235 1239 9797 80
H(18C) 8828 2109 9611 80

50



X-ray crystallographic data of compound (5i).

d19363

Ph
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CCDC 1589559
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Table 1. Crystal data and structure refinement for d19363.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume
Z

Density (calculated)

Absorption coefficient
F(000)

d19363

C28 H26 N2 03 S
470.57

200(2) K
0.71073 A
Monoclinic

P 21/c
a=13.9904(6) A
b = 8.4064(3) A
¢ =21.3600(9) A
2432.21(17) A3
4

1.285 Mg/m3

0.166 mm-1
992

51

a= 90°.
b= 104.4910(10)°.
g =90°.



Crystal size 0.62 x 0.14 X 0.07 mm3

Theta range for data collection 2.62 to 25.03°.

Index ranges -16<=h<=16, -10<=k<=10, -25<=I<=25
Reflections collected 39822

Independent reflections 4281 [R(int) = 0.0544]
Completeness to theta = 25.03° 99.7 %

Absorption correction multi-scan

Max. and min. transmission 0.9885 and 0.9043

Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 4281/0/310

Goodness-of-fit on F2 1.064

Final R indices [I>2sigma(l)] R1 =0.0398, wR2 = 0.0960

R indices (all data) R1=0.0610, wR2 =0.1141
Largest diff. peak and hole 0.138 and -0.330 e.A-3

Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x
103)
for d19363. U(eq) is defined as one third of the trace of the orthogonalized U!J tensor.

X y z U(eq)
C(1) 1588(1) 7592(2) 5280(1) 43(1)
C(2) 621(1) 8075(3) 5057(1) 51(1)
C(3) -103(2) 7374(3) 5304(1) 53(1)
C(4) 113(2) 6197(2) 5764(1) 48(1)
C(5) -688(2) 5477(3) 6035(1) 67(1)
C(6) 1088(2) 5713(3) 5978(1) 58(1)
C(7) 1823(2) 6401(3) 5741(1) 56(1)
C(8) 2661(2) 10843(3) 5774(1) 57(1)
C(9) 4057(1) 8924(2) 5958(1) 37(1)
C(10) 4856(1) 8526(2) 5720(1) 40(1)
Cc(11) 5675(1) 7847(2) 6129(1) 38(1)
C(12) 6533(2) 7332(3) 5868(1) 53(1)
C(13) 5671(1) 7639(2) 6779(1) 33(1)
C(14) 6488(1) 6707(2) 7218(1) 38(1)
C(15) 7463(1) 7557(2) 7449(1) 39(1)
C(16) 8359(1) 6570(2) 7712(1) 39(1)
C@7) 9272(1) 7306(3) 7892(1) 50(1)
C(18) 10120(2) 6430(3) 8145(1) 61(1)
C(19) 10058(2) 4820(3) 8222(1) 66(1)
C(20) 9165(2) 4070(3) 8038(1) 68(1)
C(21) 8312(2) 4935(3) 7786(1) 54(1)
C(22) 4858(1) 8189(2) 6984(1) 32(1)
C(23) 4814(1) 8142(2) 7677(1) 33(1)
C(24) 5520(1) 8920(2) 8149(1) 38(1)
C(25) 5434(2) 8982(2) 8781(1) 45(1)
C(26) 4654(2) 8235(3) 8949(1) 50(1)
c(27) 3964(2) 7417(2) 8485(1) 47(1)
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C(28)
N(1)
N(2)
O()
0(2)
0@)
S(1)

4034(1)
3189(1)
4042(1)
2028(1)
3133(1)
7522(1)
2511(1)

7380(2)
9574(2)
8796(2)
9475(3)
7179(2)
9001(2)
8439(1)

7852(1)
5525(1)
6576(1)
4448(1)
4840(1)
7434(1)
4960(1)

39(1)
45(1)
34(1)
82(1)
71(1)
58(1)
54(1)

Table 3. Bond lengths [A] and angles [°] for d19363.

C(1)-C(2)
C(1)-C(7)
C(1)-S(1)
C(2)-C(3)
C(2)-H(2)
C(3)-C(4)
C(3)-HE)
C(4)-C(6)
C(4)-C(5)
C(5)-H(5A)
C(5)-H(5B)
C(5)-H(5C)
C(6)-C(7)
C(6)-H(6)
C(7)-H(7)
C(8)-N(1)
C(8)-H(8A)
C(8)-H(8B)
C(8)-H(8C)
C(9)-N(2)
C(9)-C(10)
C(9)-N(1)
C(10)-C(11)
C(10)-H(10)
C(11)-C(13)
C(11)-C(12)
C(12)-H(12A)
C(12)-H(12B)
C(12)-H(12C)
C(13)-C(22)
C(13)-C(14)
C(14)-C(15)
C(14)-H(14A)
C(14)-H(14B)
C(15)-0(3)
C(15)-C(16)
C(16)-C(17)
C(16)-C(21)
C(17)-C(18)

1.378(3)
1.385(3)
1.756(2)
1.385(3)
0.9500
1.374(3)
0.9500
1.387(3)
1.510(3)
0.9800
0.9800
0.9800
1.381(3)
0.9500
0.9500
1.470(3)
0.9800
0.9800
0.9800
1.329(2)
1.380(3)
1.440(2)
1.379(3)
0.9500
1.403(2)
1.508(2)
0.9800
0.9800
0.9800
1.395(2)
1.504(2)
1.509(2)
0.9900
0.9900
1.217(2)
1.492(2)
1.384(3)
1.387(3)
1.387(3)
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C(L17)-H(17)
C(18)-C(19)
C(18)-H(18)
C(19)-C(20)
C(19)-H(19)
C(20)-C(21)
C(20)-H(20)
C(21)-H(21)
C(22)-N(2)
C(22)-C(23)
C(23)-C(24)
C(23)-C(28)
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)-C(28)
C(27)-H(27)
C(28)-H(28)
N(1)-S(1)
0(1)-S(1)
0(2)-S(1)
C(2)-C(1)-C(7)
C(2)-C(1)-S(1)
C(7)-C(1)-S(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(6)
C(3)-C(4)-C(5)
C(6)-C(4)-C(5)
C(4)-C(5)-H(5A)
C(4)-C(5)-H(5B)
H(5A)-C(5)-H(5B)
C(4)-C(5)-H(5C)
H(5A)-C(5)-H(5C)
H(5B)-C(5)-H(5C)
C(7)-C(6)-C(4)
C(7)-C(6)-H(6)
C(4)-C(6)-H(6)
C(6)-C(7)-C(1)
C(6)-C(7)-H(7)
C(1)-C(7)-H(7)
N(1)-C(8)-H(8A)
N(1)-C(8)-H(8B)

0.9500
1.369(4)
0.9500
1.367(4)
0.9500
1.386(3)
0.9500
0.9500
1.351(2)
1.496(2)
1.388(2)
1.394(2)
1.386(3)
0.9500
1.381(3)
0.9500
1.381(3)
0.9500
1.380(3)
0.9500
0.9500
1.6410(17)
1.4288(17)
1.4330(18)
119.7(2)
120.01(16)
120.27(15)
119.5(2)
120.3
120.3
121.80(19)
119.1
119.1
118.0(2)
120.77(19)
121.2(2)
109.5
109.5
109.5
109.5
109.5
109.5
121.1(2)
119.4
119.4
119.89(19)
120.1
120.1
109.5
109.5
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H(8A)-C(8)-H(8B)
N(1)-C(8)-H(8C)
H(8A)-C(8)-H(8C)
H(8B)-C(8)-H(8C)
N(2)-C(9)-C(10)
N(2)-C(9)-N(1)
C(10)-C(9)-N(1)
C(11)-C(10)-C(9)
C(11)-C(10)-H(10)
C(9)-C(10)-H(10)
C(10)-C(11)-C(13)
C(10)-C(11)-C(12)
C(13)-C(11)-C(12)
C(11)-C(12)-H(12A)
C(11)-C(12)-H(12B)

H(12A)-C(12)-H(12B)

C(11)-C(12)-H(12C)

H(12A)-C(12)-H(12C)
H(12B)-C(12)-H(12C)

C(22)-C(13)-C(11)
C(22)-C(13)-C(14)
C(11)-C(13)-C(14)
C(13)-C(14)-C(15)
C(13)-C(14)-H(14A)
C(15)-C(14)-H(14A)
C(13)-C(14)-H(14B)
C(15)-C(14)-H(14B)

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

0O(3)-C(15)-C(16)

0O(3)-C(15)-C(14)

C(16)-C(15)-C(14)
C(17)-C(16)-C(21)
C(17)-C(16)-C(15)
C(21)-C(16)-C(15)
C(16)-C(17)-C(18)
C(16)-C(17)-H(17)
C(18)-C(17)-H(17)
C(19)-C(18)-C(17)
C(19)-C(18)-H(18)
C(17)-C(18)-H(18)
C(20)-C(19)-C(18)
C(20)-C(19)-H(19)
C(18)-C(19)-H(19)
C(19)-C(20)-C(21)
C(19)-C(20)-H(20)
C(21)-C(20)-H(20)
C(20)-C(21)-C(16)
C(20)-C(21)-H(21)
C(16)-C(21)-H(21)
N(2)-C(22)-C(13)

109.5
109.5
109.5
109.5
124.20(16)
116.67(15)
119.08(16)
119.23(17)
120.4
120.4
118.04(16)
119.85(17)
122.11(17)
109.5
109.5
109.5
109.5
109.5
109.5
118.38(16)
121.98(16)
119.39(15)
116.16(15)
108.2
108.2
108.2
108.2
107.4
120.55(17)
121.72(17)
117.72(16)
118.61(18)
119.06(18)
122.33(17)
120.7(2)
119.6
119.6
119.9(2)
120.1
120.1
120.2(2)
119.9
119.9
120.4(2)
119.8
119.8
120.2(2)
119.9
119.9
123.06(15)



N(2)-C(22)-C(23) 114.27(14)
C(13)-C(22)-C(23) 122.67(15)
C(24)-C(23)-C(28) 118.92(16)
C(24)-C(23)-C(22) 120.57(15)
C(28)-C(23)-C(22) 120.43(16)
C(25)-C(24)-C(23) 120.44(17)
C(25)-C(24)-H(24) 119.8
C(23)-C(24)-H(24) 119.8
C(26)-C(25)-C(24) 120.18(19)
C(26)-C(25)-H(25) 119.9
C(24)-C(25)-H(25) 119.9
C(25)-C(26)-C(27) 119.69(18)
C(25)-C(26)-H(26) 120.2
C(27)-C(26)-H(26) 120.2
C(28)-C(27)-C(26) 120.41(18)
C(28)-C(27)-H(27) 119.8
C(26)-C(27)-H(27) 119.8
C(27)-C(28)-C(23) 120.31(18)
C(27)-C(28)-H(28) 119.8
C(23)-C(28)-H(28) 119.8
C(9)-N(1)-C(8) 117.51(15)
C(9)-N(1)-S(1) 119.42(14)
C(8)-N(1)-S(1) 116.02(13)
C(9)-N(2)-C(22) 116.79(15)
0(1)-S(1)-0(2) 120.46(11)
0(1)-S(1)-N(1) 106.46(11)
0(2)-S(1)-N(1) 107.26(9)
0(1)-S(1)-C(1) 106.94(10)
0(2)-S(1)-C(1) 107.92(11)
N(1)-S(1)-C(1) 107.15(9)

Symmetry transformations used to generate equivalent atoms:

Table 4. Anisotropic displacement parameters (A2x 103)for d19363. The anisotropic
displacement factor exponent takes the form: -2p2[ h2a*2Ull + . + 2 hk a* b* U12]

yll u22 u33 u23 ul3 ul2
C(1) 36(1) 56(1) 34(1) -5(1) 3(1) 1(1)
C(2) 42(1) 58(1) 47(1) 3(1) 1(1) 9(1)
C(3) 31(1) 64(1) 60(1) -1(1) 3(1) 8(1)
C(4) 40(2) 48(1) 55(1) -8(2) 10(1) 1(1)
C(5) 51(1) 64(2) 88(2) -3(1) 22(1) -6(1)
C(6) 49(1) 59(1) 68(2) 14(1) 15(1) 11(1)
C(7) 38(1) 72(2) 58(1) 12(1) 8(1) 15(1)
C(8) 44(1) 57(2) 61(1) 4(1) -3(2) 12(1)
C(9) 34(1) 43(1) 33(1) 1(1) 5(1) -1(1)
C(10)  40(1) 49(1) 32(1) 1(1) 11(1) -2(2)
C(11)  35(2) 40(1) 41(1) 0(1) 15(1) -2(1)
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C(12) 47(1) 64(1) 54(1) 1(1) 25(1) 6(1)

C(13)  30(1) 32(1) 37(1) 1(1) 8(1) 0(1)
C(14) 32(1) 38(1) 44(1) 5(1) 12(1) 4(1)
C(15) 33(1) 42(1) 44(1) 4(1) 11(1) 3(1)
c(16) 32(1) 50(1) 34(1) 5(1) 9(1) 6(1)
c(17) 37(1) 61(1) 50(1) -5(1) 7(1) 3(1)
c(18)  33(1) 85(2) 59(1) -10(1) -2(1) 8(1)
C(19)  49(1) 84(2) 57(1) 2(1) -3(1) 24(1)
C(20) 60(2) 63(2) 75(2) 21(1) 4(1) 21(1)
c(21) 41(1) 54(1) 64(1) 16(1) 8(1) 7(1)
C(22) 29(1) 32(1) 34(1) 1(1) 7(1) 0(1)
C(23) 31(1) 33(1) 34(1) 6(1) 9(1) 5(1)
C(24)  36(1) 41(1) 36(1) 5(1) 8(1) 1(1)
c(25) 47(1) 53(1) 34(1) 2(1) 5(1) 1(1)
C(26)  59(1) 59(1) 34(1) 8(1) 18(1) 6(1)
c(27) 51(1) 47(1) 52(1) 8(1) 26(1) -1(1)
C(28) 38(1) 39(1) 43(1) 0(1) 15(1) “1(1)
N(L)  34(1) 60(1) 36(1) 6(1) 0(1) 5(1)
N@2)  30(1) 40(1) 32(1) 2(1) 6(1) 1(1)
o)  61(1) 137(2) 37(1) 31(1) -9(1) -21(1)
0@  51(1) 111(1) 57(1) -36(1) 23(1) -9(1)
0@3)  40(1) 40(1) 88(1) 5(1) 5(1) -2(1)
S()  42(1) 89(1) 30(1) -1(1) 4(1) -7(1)

Table 5. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 103)
for d19363.

X y z U(eq)
H(2) 453 8882 4737 61
H(3) -768 7716 5150 64
H(5A) -578 5771 6491 100
H(5B) -672 4316 5997 100
H(5C) -1333 5876 5793 100
H(6) 1253 4895 6294 70
H(7) 2487 6059 5895 67
H(8A) 2190 10367 5990 85
H(8B) 2306 11510 5415 85
H(8C) 3136 11496 6084 85
H(10) 4842 8719 5280 48
H(12A) 6391 7574 5405 79
H(12B) 6637 6185 5933 79
H(12C) 7130 7902 6096 79
H(14A) 6600 5730 6988 45
H(14B) 6262 6372 7602 45
H(17) 9317 8425 7842 60
H(18) 10744 6946 8264 74
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H(19)
H(20)
H(21)
H(24)
H(25)
H(26)
H(27)
H(28)

10637
9128
7693
6066
5912
4593
3439
3549

4223 8404
2948 8083
4406 7664
9415 8039
9539 9100
8284 9382
6877 8602
6834 7534

80
82
65
45
55
59
57
47

X-ray crystallographic data of compound (6m).

d19354

N

Ts

(6m)
CCDC 1589560

Iz __

Table 1. Crystal data and structure refinement for d19354.

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

d19354

C21 H26 N2 O3 S
386.50

200(2) K

0.71073 A
Monoclinic

P 21/n
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Unit cell dimensions a=9.0836(3) A a=90°.

b =21.4854(9) A b=92.1120(10)°.
c=9.9912(4) A g =90°.
Volume 1948.61(13) A3
z 4
Density (calculated) 1.317 Mg/m3
Absorption coefficient 0.190 mm-1
F(000) 824
Crystal size 0.36 x 0.04 x 0.02 mm3
Theta range for data collection 2.25 10 25.03°.
Index ranges -10<=h<=10, -25<=k<=25, -11<=I<=9
Reflections collected 17674
Independent reflections 3430 [R(int) = 0.0569]
Completeness to theta = 25.03° 99.6 %
Absorption correction multi-scan
Max. and min. transmission 0.9962 and 0.9347
Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 3430/0/ 244
Goodness-of-fit on F2 1.059
Final R indices [I>2sigma(l)] R1=0.0494, wR2 = 0.1195
R indices (all data) R1=0.0708, wR2 = 0.1372
Largest diff. peak and hole 0.362 and -0.386 e.A-3

Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x
103)
for d19354. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
C(1) 2597(3) 6349(1) 5365(3) 29(1)
C(2) 2560(3) 6898(1) 4648(3) 37(1)
C(3) 1381(3) 7021(1) 3773(3) 37(1)
C(4) 233(3) 6600(1) 3597(3) 33(1)
C(5) -1002(3) 6727(2) 2591(3) 44(1)
C(6) 278(3) 6059(1) 4349(3) 36(1)
C(7) 1449(3) 5925(1) 5229(3) 33(1)
C(8) 5672(3) 5807(1) 4469(3) 40(1)
C(9) 6817(3) 6547(1) 6101(2) 24(1)
C(10) 7783(3) 6378(1) 7114(2) 24(1)
Cc(11) 7644(3) 5814(1) 7962(3) 26(1)
C(12) 7944(3) 5246(1) 7481(3) 32(1)
C(13) 7778(3) 4656(1) 8264(3) 40(1)
C(14) 6844(3) 4762(1) 9470(3) 41(1)
C(15) 7349(3) 5337(1) 10226(3) 40(1)
C(16) 7137(3) 5909(1) 9352(3) 35(1)
C(17) 8834(3) 6877(1) 7242(2) 23(1)
C(18) 10106(3) 6936(1) 8155(3) 27(2)
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C(19)
C(20)
C(21)
N(L)
N(2)
o(1)
0(2)
0(3)
S(1)

10733(3)

8447(3)
9161(3)
5531(2)
7230(2)
4223(2)
3909(2)

10708(2)

4092(1)

6378(1)
7325(1)
7923(1)
6252(1)
7119(1)
6671(1)
5557(1)
7446(1)
6187(1)

8864(3)
6274(3)
5917(3)
5563(2)
5600(2)
7477(2)
6944(2)
8347(2)
6498(1)

37(1)
25(1)
34(1)
28(1)
25(1)
41(1)
42(1)
36(1)
30(1)

Table 3. Bond lengths [A] and angles [°] for d19354.

C(1)-C(2)
C(1)-C(7)
C(1)-S(1)
C(2)-C(3)
C(2)-H(2)
C(3)-C(4)
C(3)-HE)
C(4)-C(6)
C(4)-C(5)
C(5)-H(5A)
C(5)-H(5B)
C(5)-H(5C)
C(6)-C(7)
C(6)-H(6)
C(7)-H(7)
C(8)-N(1)
C(8)-H(8A)
C(8)-H(8B)
C(8)-H(8C)
C(9)-C(10)
C(9)-N(2)
C(9)-N(1)
C(10)-C(17)
C(10)-C(11)
C(11)-C(12)
C(11)-C(16)
C(12)-C(13)
C(12)-H(12)
C(13)-C(14)
C(13)-H(13A)
C(13)-H(13B)
C(14)-C(15)
C(14)-H(14A)
C(14)-H(14B)
C(15)-C(16)
C(15)-H(15A)
C(15)-H(15B)

1.381(4)
1.387(4)
1.770(3)
1.382(4)
0.9500
1.387(4)
0.9500
1.383(4)
1.504(4)
0.9800
0.9800
0.9800
1.385(4)
0.9500
0.9500
1.461(3)
0.9800
0.9800
0.9800
1.365(3)
1.384(3)
1.418(3)
1.438(3)
1.487(3)
1.342(4)
1.493(4)
1.501(4)
0.9500
1.516(4)
0.9900
0.9900
1.512(4)
0.9900
0.9900
1.516(4)
0.9900
0.9900
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C(16)-H(16A)
C(16)-H(16B)
C(17)-C(20)
C(17)-C(18)
C(18)-0(3)
C(18)-C(19)
C(19)-H(19A)
C(19)-H(19B)
C(19)-H(19C)
C(20)-N(2)
C(20)-C(21)
C(21)-H(21A)
C(21)-H(21B)
C(21)-H(21C)
N(1)-S(1)
N(2)-H(2)
O(1)-S(1)
0(2)-5(1)
C(2)-C(1)-C(7)
C(2)-C(1)-S(1)
C(7)-C(1)-S(1)
C(1)-C(2)-C(3)
C(1)-C(2)-H(2)
C(3)-C(2)-H(2)
C(2)-C(3)-C(4)
C(2)-C(3)-H(3)
C(4)-C(3)-H(3)
C(6)-C(4)-C(3)
C(6)-C(4)-C(5)
C(3)-C(4)-C(5)
C(4)-C(5)-H(5A)
C(4)-C(5)-H(5B)
H(5A)-C(5)-H(5B)
C(4)-C(5)-H(5C)
H(5A)-C(5)-H(5C)
H(5B)-C(5)-H(5C)
C(4)-C(6)-C(7)
C(4)-C(6)-H(6)
C(7)-C(6)-H(6)
C(6)-C(7)-C(1)
C(6)-C(7)-H(7)
C(1)-C(7)-H(7)
N(1)-C(8)-H(8A)
N(1)-C(8)-H(8B)
H(8A)-C(8)-H(8B)
N(1)-C(8)-H(8C)
H(8A)-C(8)-H(8C)
H(8B)-C(8)-H(8C)
C(10)-C(9)-N(2)
C(10)-C(9)-N(1)

0.9900
0.9900
1.400(3)
1.451(3)
1.235(3)
1.495(4)
0.9800
0.9800
0.9800
1.348(3)
1.488(4)
0.9800
0.9800
0.9800
1.640(2)
0.9278
1.430(2)
1.435(2)
120.4(3)
120.2(2)
119.4(2)
119.6(3)
120.2
120.2
121.1(3)
119.4
119.4
118.2(3)
121.5(3)
120.3(3)
109.5
109.5
109.5
109.5
109.5
109.5
121.7(3)
119.2
119.2
118.9(3)
1205
1205
109.5
109.5
109.5
109.5
109.5
109.5
109.2(2)
131.4(2)
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N(2)-C(9)-N(1)
C(9)-C(10)-C(17)
C(9)-C(10)-C(11)
C(17)-C(10)-C(11)
C(12)-C(11)-C(10)
C(12)-C(11)-C(16)
C(10)-C(11)-C(16)
C(11)-C(12)-C(13)
C(11)-C(12)-H(12)
C(13)-C(12)-H(12)
C(12)-C(13)-C(14)
C(12)-C(13)-H(13A)
C(14)-C(13)-H(13A)
C(12)-C(13)-H(13B)
C(14)-C(13)-H(13B)
H(13A)-C(13)-H(13B)
C(15)-C(14)-C(13)
C(15)-C(14)-H(14A)
C(13)-C(14)-H(14A)
C(15)-C(14)-H(14B)
C(13)-C(14)-H(14B)
H(14A)-C(14)-H(14B)
C(14)-C(15)-C(16)
C(14)-C(15)-H(15A)
C(16)-C(15)-H(15A)
C(14)-C(15)-H(15B)
C(16)-C(15)-H(15B)
H(15A)-C(15)-H(15B)
C(11)-C(16)-C(15)
C(11)-C(16)-H(16A)
C(15)-C(16)-H(16A)
C(11)-C(16)-H(16B)
C(15)-C(16)-H(16B)
H(16A)-C(16)-H(16B)
C(20)-C(17)-C(10)
C(20)-C(17)-C(18)
C(10)-C(17)-C(18)
0(3)-C(18)-C(17)
0(3)-C(18)-C(19)
C(17)-C(18)-C(19)
C(18)-C(19)-H(19A)
C(18)-C(19)-H(19B)
H(19A)-C(19)-H(19B)
C(18)-C(19)-H(19C)
H(19A)-C(19)-H(19C)
H(19B)-C(19)-H(19C)
N(2)-C(20)-C(17)
N(2)-C(20)-C(21)
C(17)-C(20)-C(21)
C(20)-C(21)-H(21A)

119.4(2)
105.9(2)
125.0(2)
128.9(2)
120.9(2)
122.1(2)
117.02)
123.8(3)
118.1
118.1
110.9(2)
109.5
109.5
109.5
109.5
108.1
110.6(2)
109.5
109.5
109.5
109.5
108.1
110.2(2)
109.6
109.6
109.6
109.6
108.1
112.8(2)
109.0
109.0
109.0
109.0
107.8
107.6(2)
123.2(2)
129.1(2)
120.8(2)
118.6(2)
120.5(2)
109.5
109.5
109.5
109.5
109.5
109.5
107.4(2)
121.4(2)
131.2(2)
109.5
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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

C(9)-N(1)-C(8) 118.8(2)
C(9)-N(1)-S(1) 119.05(17)
C(8)-N(1)-S(1) 117.61(18)
C(20)-N(2)-C(9) 109.9(2)
C(20)-N(2)-H(2) 126.3
C(9)-N(2)-H(2) 123.4
0(1)-S(1)-0(2) 118.67(13)
0(1)-S(1)-N(1) 106.22(11)
0(2)-S(1)-N(1) 111.22(12)
0(1)-S(1)-C(1) 109.66(12)
0(2)-S(1)-C(1) 106.81(12)
N(1)-S(1)-C(1) 103.19(12)

Symmetry transformations used to generate equivalent atoms:

Table 4. Anisotropic displacement parameters (A2x 103)for d19354. The anisotropic
displacement factor exponent takes the form: -2p2[ h2a*2U1l + . + 2 hk a* b* U12]

ull u22 u33 u23 ul3 ul2
C(2) 24(1) 34(2) 28(1) -2(2) 1(1) -1(2)
C(2) 29(1) 37(2) 46(2) 6(1) -3(2) -7(2)
C(3) 31(2) 41(2) 39(2) 10(1) 0(1) 0(1)
C(4) 26(1) 43(2) 30(2) -8(1) 2(1) 3(1)
C(5) 35(2) 60(2) 36(2) -3(2) -5(2) 4(1)
C(6) 28(1) 40(2) 40(2) -8(1) 0(1) -7(2)
C(7) 30(2) 31(2) 38(2) -1(2) -1(2) -4(1)
C(8) 36(2) 50(2) 35(2) -19(1) 3(1) -9(2)
C(9) 23(1) 26(1) 24(1) 0(1) -2(2) -1(2)
C(10) 241 26(1) 21(1) -1(2) -1(2) 2(1)
C(11) 240 30(2) 24(1) 2(1) -3(2) 0(1)
C(12) 37(2 29(2) 32(2) 2(1) 3(1) 2(1)
C(13) 412 31(2) 47(2) 7(1) 4(1) 3(1)
C(14) 40(2) 36(2) 47(2) 15(1) 3(1) 1(1)
C(15) 39(2) 50(2) 30(2) 9(1) 1(1) -3(2)
C(16) 412 36(2) 28(2) 2(1) 0(1) 1(1)
C(17) 23(1) 27(2) 20(2) -2(2) -1(2) 2(1)
C(18) 24(1) 35(2) 21(1) -4(1) -1(1) -1(1)
C(19) 29(1) 42(2) 39(2) 6(1) -10(1) 2(1)
C(20) 242 28(1) 23(1) -3(1) -2(1) 0(1)
C(21) 37(2) 32(2) 34(2) 5(1) -4(1) -4(1)
N(1) 24(1) 33(1) 27(1) -7(1) -4(1) -3(1)
N(2) 27(1) 25(1) 24(1) 2(1) -5(2) 1(1)
0(1) 35(1) 56(1) 33(1) -16(1) -1(1) -2(1)
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02  42(1) 42(1) 42(1) 13(1) -2(1) -6(1)
0@3)  36(1) 37(1) 34(1) -4(1) -13(1) -5(1)
sy 27(1) 37(1) 26(1) -1(1) -1(1) -2(1)

Table 5. Hydrogen coordinates ( X 10%) and isotropic displacement parameters (A2x 103)
for d19354.

X y z U(eq)
H(2) 3340 7190 4756 45
H(3) 1357 7400 3284 44
H(5A) -838 7130 2160 66
H(5B) -1939 6737 3046 66
H(5C) -1033 6398 1911 66
H(6) -514 5771 4259 43
H(7) 1466 5550 5731 39
H(8A) 4697 5642 4207 60
H(8B) 6318 5465 4765 60
H(8C) 6094 6016 3701 60
H(12) 8280 5217 6594 39
H(13A) 8763 4503 8567 48
H(13B) 7312 4333 7680 48
H(14A) 5799 4811 9170 49
H(14B) 6918 4396 10070 49
H(15A) 8403 5295 10501 48
H(15B) 6778 5383 11045 48
H(16A) 6079 6022 9309 42
H(16B) 7688 6261 9767 42
H(19A) 11580 6503 9437 55
H(19B) 11050 6073 8204 55
H(19C) 9980 6191 9415 55
H(21A) 8592 8122 5183 51
H(21B) 10165 7841 5635 51
H(21C) 9197 8199 6699 51
H(2" 6792 7298 4840 36
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(7) *H-NOE:

'H-NOE map of compound (7c).

Irradiation

Enhancement(%)

(8) Spectral data 'H, *C, NOE:

H* (52.13)
H? (82.31)
H° (52.36)
H® (53.21)
H! (55.45)
H> (5 6.87)
H3 (8 6.89)

H’ (87.44)

65

H (5 6.87, 3.09%), H? (8 6.89, 2.62%).
H' (8 5.45, 1.15%), H? (8 6.89, 1.69%).
HE (8 7.21, 3.28%).
H’ (5 7.44, 1.67%).
H? (8231, 1.31%), H® (8 7.21, 1.54%).
H* (8 2.13, 6.04%).
H? (8 2.31, 2.86%), H* (8 2.13, 4.43%).

H8 (8 7.21, 7.87%), H> (8 6.87, 0.94%).
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e
PROCNO 1 §58G-3-38-C
F2 - Acquisition Parameters
Date_ 20170603
Time 22.06
INSTRUM
PROBHD 5 mm DUL 13C-1 J n
T0 i i -
SOLVENT coCi3
NS 12
DS 's B
SWH 22727273 Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec '
RG 322
oW 22,000 usec = /A
DE 6.00 usec N
300.0 K
D1 2.00000000 sec !
11 0.03000000 sec Is
DELTA 1.89999998 sec
1 ! {1c) A
zzzzzzzz CHANNEL 11 zzzzozzs
NUC1 13C
P1 9.70 usec J
g__t ~5048 N l
FO1  100.6288660 MHz 1
s======= CHANNEL 12 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PL2 -2.40 dB
PL12 15.10 dB
PL13 18.10 dB
SFO2 4001516010 MHz
F2 - Processin rameters
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wDow EM
o | L
~ L.A..‘- J 1 %-..-l v ~
T T T T T T T T ] T T T T T T T T T
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Current Data Parameters
:;!.PNEO SSG-&-;‘I-C—W.H'
PROCNO 1 55G-3-41-C
F2 - Acguisition Parameters
Drale 20170622
Tima 17.27
INSTRUM
PROBHD 5 mm DUL 13C=1
PULPROG
TD d
HS 1#
SWH BT ATIH
FIDRES 0.346791 Hz
AD 1401 BA20 s - .
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oW 22.000 usec
o S
(53} SEC ‘:"ﬂ:u
d11 02000000 sec M
DELTA 1.699900998 aac
e B
z======= CHAMNMNEL 1 ======== X
: (1d]
(4] 9.70 usec ]
PL1 =50 dB
SFn 100.6268660 MHz
] EHMHEL ﬁ . ] -J |
L H AR - s o . ik - - ey
HNUC2 1H
PCPD2 $0.00 usec
=2.40 dB
PL12 1510 4B
PL13 18.10 dB
5 400.1516010 MHz
glﬂ- Processi ramelers
SF 100L6178113 MHz
WDw EM
55B 0 |
LB 3.00 Hz |
GB i}
PC 100 | J
. . LA
|
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F2 = Acquisition Parameters
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Ds ]
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sec =
RG 71.8 NM
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DE 6.00 usec [
3000 K {:I"'.f Q‘_D
D1 200000000 sec
1
s======= CHANMEL 1 s======c
NUC1 1H {1E}
P1 10,00 usec |
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F2 - Processing parameters
5l 1638!
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wWowW EM
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EXPNO 2 §8G~3-45~C

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170625

Time 17.27

INSTRUM

PROBHD 5 mm DUL 13C-1

T0 ) i i

SOLVENT CDCI3 ~ N

NS 100

DS 0

SWH 2727 Hz

FIDRES 0.346791 Hz

AQ 1.4418420 sec &

RG 57 ==

ow 22.000 usec N/\/\

DE 6.00 usec

.II;E & 300.0 K S'

00000000 sec PReRN
0.03000000 sec 0 1~0

DELTA 1.899999081 sec

szssssss CHANNEL (1 sssssses (1 e)

NUCt 13C

P1 9.70 usec

PL1 -0.50 dB b .

SFO1 100.6268660 MHz

ArexzoooCHAMMEL S o et N SN A -

CPDPRG2 waltiz16

NuC2 1

PCPD2 $0.00 usec

PL2 -2.40 dB

PL12 15.10dB

PL13 18.10 dB

SFO2 $00.1516010 MHz
g - Processi rameters
SF 100.6178028 MHz
wow EM

SSB 0
Le X 3.00 Hz

GB
PC 1.00 L
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MNAME 102017 SSG-3-56-H
EXPNO 1
PROCNO 1
F2 = Acquisition Parameters
Date_ 20171017
T 14.48
INSTRUM :Boct
PROBHD 5 mm DUL 13C-1
PULPROG 2030
O 32768
SOLVENT CcDCiI3
NS 7
DS 0
SWH 6410.256 Hz
FIDRES 0195625 Hz N
AQ 25559540 sec
RG 101
DWW TE.O0DD usec
DE 5.00 usec '\:"_:-..
TE 3000 K -
DI 2.00000000 sec N
TOO 1 +
CHANNEL f1 {1g) s
NUC1 1H 9
P 10,00 usec A
PL1 =240 dB
SFO1 4001528010 MHz
F2 - Processing parameters
5l 1638!
5F 400.1500168 MHz
wWowW EM
S5B 0
LB 0 Hz
GB [i]
PC 1.00
__J_l_ A i 1 ”'L__ R
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NAME 17102017 S$8G-3-56-C
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171017
Time 14,49
INSTRUM
PROBHD 5 mm DUL 13C-<1
PULPROG
NS 126
DS 0
SWH R2T212T3 Kz
FIDRES 0.346791 Hz ™
AQ 1.4418420 sec
RG 57
DE  adousec.
usec
TE 300.0 K = o
D1 2.00000000 sec N
1 0.03000000 sec |
DELTA 1.89999998 sec T
! (1g)
sussssss CHANNEL (1 sossssss
N 13C <
P 9.70 usec
PLY -0.50 dB
SFO1 100.6268660 MHz
PP P L ™~ " A
CPOPRG2  waliz16 v
NuUC2 1H
PCPD2 $0.00 usec
PL2 -2.40 9B
PL12 15.10dB
PL13 18.10 dB

SFO2 $00.1516010 MHz
g - Processi rameters
SF 100.6178040 MHz
wow EM

SSB 0
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AG 25559540 sec
RG 101
DE  6o0usec.
u
TE 300.0 K “\C:* -
D1 2monmm1 BBC M
mememees CHANNEL {1 2essmee (1 h} -I-S
NUECA 1H
P1 10,00 usec
PL1 -2,40 dB
SFO 4001528010 MHz
FS'E - Processin rameters
1
SF 4001500166 MHz
wWDw EM
S8B 0
LE OHz
GE 0
PC 1.00
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Current Data Parameters
MNAME oaog2017
EXPHNO 3
PROCHO 1

F2 - Acquisition Parameters
Drale 20170909

Tirme z24a
INSTRLUM
PROBHD 5mm DUL 13C=1

E

L3176
76.9999

76.6823

. 5848

39.15

L

—66.4323
—21.5938

—B83.87

<

—5.7153

58G-3-105-C

SOLVENT CDCIA
L] n

o
SWH HTEATIH
FIDRES 0.346791 Hx
AD 14418420 see
RG 57
ow 22.000 usec
DE 600 usec
TE 300.0 K
1]
d11 0.03000000 sec
DELTA 1.60990998 sac
TOu 1
mzzzm=ss CHANMNEL (1 szzzeess
HLUC1 130
P1 .70 usec
PL1 =0.50 dB
EFI:I'I 'IW.EMW
==S====== CHMNEL E ========
CPOPRG2 waliz16
MNUC2 1H
PCPD2 80,00 usec
-2.40 dB
PL12 15.10 dB
PL13 18.10 dB
5 400.1516010 MHz

F2 - Processl ramelers
si 32748

5F 100061 TED4S MHz
wWow EM

S5B 0
LB 3.00 Hz
1.00
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5.1349
5.0985
5.09586
5.0912
5.0871

L0727
3.0610
2.4297
2.1219
2.1152
2.1117
2.1037
2.0845
1.7829
1.7802
1,7772
1.47486
l.4%5e8

L4534
1.4508
1.4404
1.4377
1.4302
1.4204
1.4179
1.4127
1.4047
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Current Data Paramealers
NAME 15072017
EXPNO 1
PROCNO 1
F2 = Acquisition Parameters
Date_ 20170715
T 16.43
INSTRUM !Blm
PROBHD 5 mm DUL 13C-1
PULPROG 230
TD 32768
SOLVENT cDCL3
NS 13
DS
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AD S0
RG 101
oW TE.000 usec
DE 6.00 usec
300.0 K

s======= CHANMEL 1 s======c
NUC1 1H

P 10,00 usec

PL1 =240 dB

SFO1 4001528010 MHz
F2 - Processing parameters
5l 1633!

5F 400.1500165 MHz
wWowW EM

S5B 0

LB 0 Hz

GB [i]

PC 1.00

.__JIl__JU_.. I TR .

o
n-BUJKN/ +\/\/g =
)

. N
(k) 15 (Tk

Ts
Th1k' =521

L3949
1.3862

L3762
.3698
L3578
1.3513

v,

.3393
1.3330
1.3208
1.3150
1.3018
1.2962
1.2769
1.2649
1.2591
1.2409
1.2308
0.8930
0.8895
0.8807
0.871
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L [ e e B B B L R B B B B L |

7 6
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Current Data Parameters

ExeNo oz

PROCHO 1 58G-3-61-C

F2 - Acguisition Parameters

Drale 20170715

Tima 16.47

INSTRUM

PROBHD 5 mm DUL 13C=1

PULPROG

TD

I LOCKL. - rep Papre— _'_J - . - - e i S “ &

SWH BT ATIH

FIDRES 0.346791 Hz

AD 1441 B420 sad

[+ s ~,

oW 22.000 usec

DE 6,00 usec

TE 300.0 K B L

o1 200000000 sec -

dn 003000000 s0c f-bu “-KC‘: -t ‘::_“‘ -

?ELTA 1.391599998!&': N N

= 1k} 4 (k)

z======= CHAMNMNEL 1 ======== TS TS

P1 9.70 usec k" = :

PL1 -0.50 dB Tk =521 |

SFn 100.6268660 MHz

. - siain ] =T — i - il = i Py i e .
el aly e ety il = - - - i il = fabiianinll | = - -

HNUC2 1H

PCPD2 $0.00 usec
PL2 =2.40 dB

PL12 1510 4B
PL13 18.10 dB

5 400.1516010 MHz

F2 - Processi ramelers
1)

5F 100061 TE014 MHz
WDw

EM
S55B 0
LB 3.00 Hz
GB o
PC 1.040

i . N R . e i

|

190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm
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NAME SSG-S-: 18-H.fid
1
Process! rameters
M%I MHz
EM
0.30 Hz
1.00

Current Data Parameters

I

N

0.0 ppm

0.5

1.5
]
o

Nj

4.0

4.5

7.0 6.5

7.5

|
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Current Data Parameters
MNAME FA0e2017
PROCNO |
1
58G-3-118-C
F2 - Acquisition Parameters
Drale 20170923
Tima 20.27
INSTRUM
PROBHD 5 mm DUL 13C=1
PL RROG : ey o -
TD
SOLVENT CDCI3
I
SWH HTEATIH
FIDRES 0.346791 Hx i ™)
AD 141 BA20 Sae
RG 57
ow 22.000 usec
DE 600 usec
TE 300.0 K i 1".
sec M
di1 0.03000000 sec .
DELTA  1.50990995 sec O
TOu 1
z=zz=z=zz CHAMMEL 11 s====z2= [2h ]
HLUC1 13C *
P 9.70 usec
PL1 =50 dB
SFOn 100.6268660 MHz
A i | N i
CPOPRG2 waliz16
NUC2 1H
PCPD2 90.00 usec
~2.40 dB
PL12 15.10 dB
PL13 18.10 dB
5 400.1516010 MHz
F2 - Processl ramelers
5 32708
SF 100L61 78075 MHz
wWow EM
5B 0
Le 3.00 Hz
GB o
PC 1.00
—r e, - I l . e -~ et iy . e - v\lh-u-u-
1 1 1 |
190 180 170 160 150 140 130 120 110 100 90 a0 70 60 50 40 30 20 ppm
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Current Data Parameters
MNAME 20052017
EXPNO [
PROCNO 1
F2 - Acquisition Parameters 55G-3—-27-H
Date_ 20170520
T 23.18
INSTRUM !m:t
PROBHD 5 mm DUL 13C-1
PULPROG 2930
D 32768
SOLVENT CDCI3
NS 13 - .
DS 1]
SWH 6410.256 Hz
FIDRES 0195625 Hz /_/7
S0¢
R e N
000 usec
DE 6.00 usec O I/ .
TE 3000 K N Ms
D1 2.00000000 sec
1
======== CHANMEL 11 ======== {aﬂ}
NUC1 1H . ,
P 10,00 usec
PL1 -2.40 dB
SFO1 4001528010 MHz
F2 - Processin rameters
si 16360
5F 4001500168 MHz
wWow EM
S55B 0
LB 0 Hz
GB 0
PC 1.00
| LU
l J Y, WV, 1
T T T T~ ] T T T T — r —
10 9 8 7 3] 5 4 3 2 1 ppm
|
: 4 ey @
2 = i M = o o o
- o o ol el o) o el led el
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Current Data Paramelers

HAME 20052017

EXPNO T 55G=3=27=C

PROCHO 1

F2 - Acquisition Paraméters
Date_ 20170520

Timse 23.23
INSTRUM -
PROBHD 5 mm DUL 13C-1

SOLVENT coCia
NS 231

SWH 22TZT2TI Hz
FIDRES 0.336781 Hz
ag 1.4418420 sec
oW 22.000 usec == /_/7
DE 6.00 usec
BT 200000000 0 JN

! E .
dii 0.03000000 sec SN M=
DELTA 1.85055998 sec

1

sezz=s=s CHANMEL 11 sss==z== [3ﬂ]
HUC1 13C L
P1 9.70 usec
PL1 =0.50 dB | ) l
======== CHAMNMEL 12 ========
CPDPRG2 waltz16
HUC2 1H
PCPD2 80.00 usec
PLZ2 =2.40 dB
PL12 1510 dB
PL13 18.10 dB
SFO2 4001516010 MHz
F2 - Processi ramirters
i 32788
SF 100.61 78041 MHz
WDW EM

S55B 0
e B b 1 e m bt o B STVUTRTVRPSRRPNUPR SSPIRD ASSRPPURNPPRIRIIPRPRPIIT |
| i

210 200 190 180 17 1éﬂ 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Currént Data Parameaters
MNAME 55G-3-33-LT
EXPNO 1
PROCNO 1
58G-3-33-H
F2 = Acquisition Parameters
Date_ 20170603
T 3.9
INSTRUM 5
PROBHD 5 mm QNP 1HA
PULPROG g
TD az2Tes
SOLVENT CDCI3
NS 3z -
DS 0
SWH 9578.544 Hz
FIDRES 0. 292314 Hz
05396 sec
RG 128
DWW 52.200 usec
DE 6.50 usec
TE 6TB.1 K
D1 1
MCREST 0sec
MCWRE 0.01500000 soc
=====c=c GHANMEL 1 s======= - -~
HUC1 1H
P1 10,00 usec
PL1 =1.00 dB
SFO1 5084020920 MHz
F2 - Processing parameters
si 52788
SF 5984000261 MHz
wWDwW no
558 0
LB 0 Hz
GB [i]
PC 1.00
B 1 . Y | S AV W e
I | ) b S L e e e S T T T | B i | R e
9 8 7 5 4 3 1 0 ppm
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Current Data Paramalers

NAME  556-3-33-LT 55G-3-33-C-LT

EXPHO 2

PROCHO 1

F2 - Acquisition Parameters

Date_ 201TOEO3

Time 337

INSTRUM

PROBHD 5 mm QNP 1HA )

PUL

D

SOLVENT COCi3

i sl - +
A5045.047 Hz

FIDRES 1.374666 Hz

AQ 0.3637748 sec e

RG

ow 11,100 usec

DE 6.50 usec

TE GBTE1 K T ."‘l

o 350000000 sec

d11_ 0.03000000 M

s===s=== CHANMNEL 1 ====s===
NUCAH 13C
P1 4.80 usec
ode
SFM 150.4843515 MHz

T
m=szz=== CHANMEL 2 =2=2=====

waltzié

2 1H
PCPD2 92.00 usec
PL2 120,00 dB
PL12 5.50 dB
PL13 9.00 dB
F2 = Processi rametiers
si G538
5F 150,46 TH42T MHz
wow EM
538
Le 3.00 Hz
GB
PC 1.00

-

I I 1 I I

210 200 190 180 170 160

150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Paramatars
HAME 17062017
EXPHNO 1
PROCHO 1

F2 - Acquisition Parameters
Date_ 20170617
Tima 21.48
INSTRUM &
PROBHD 5 mm DUL 13C-1
PULPROG zg30
D 32768
SOLVENT cDCiz

11

05 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz

A 2.5559540 sec

R 90.5

[ T8.000 usec

DE 6.00 usec

TE 300.0 K

o1 2.00000000 sec
1

======== CHANMEL f ========

HUEC1 1H

P1 10,00 usec

FL1

~2.40 dB
SFOn 400.1528010 MHz
F2 - Processing parameters
Sl 1&054

SF 400.1500194 MHz
wow EM

7.6972
T7.6767
T.2400
7.2191

<
=

5.9008
5.8979

2.6121
2.6034
2.5948
2.5865
2.5775
2.56597
2.5605
2.3630
2.3024
2.3011
2.0703
2.0175

:
§

0.9265
0.50%%
T—0.7758

55G-3-40-H

SSE 0
LE 0 Hz
GEB ]
PC 1.00
A | Il I
J L J Jlu” M UL
— , — e - —
10 9 3] 3 2 1 ppm
L AL ]yl
uwy ri- rﬂj m’ﬁl: ﬁ/l.ﬂwlﬂ' ol Bl
H o =1 Q".qﬂ!q o=
(3] (3] ™~ || el | 02 £ I
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EAHE ! 1?0-5;&?%“5
EXPHO £ 55G-3-40-C
PROCHNO 1
F2 - Acquisition Parameters
Date_ 20170617
Time 21.51
INSTRUM :gem
PROBHD 5 mm DUL 13C=1
PULPROG pgao
SOLVENT CDCI2
NS 510
DS a r ™\
SWH 22TIT2TIHE
FIDRES 0.346791 Hz
AQ 1.4418420 sec —
oW 22000
" uses
DE 6.00 usec O . 4 N~
TE 300.0 K M T=
D1 2.00000000 sec
di 0.030000:00 sec
DELTA 1.69999998 sec 3
00 1 {dc)
. "
mrmemmes CHANNEL 11 zeesemes
NHUE1 13C
P1 89.70 usec . N
SFO1 100.6288660 MHz
======== UCHANHEL 12 ========
CPDPRG2 wallz16
HUC2 1H
PCPD2 90,00 usec
PL2 =240 dB
PL12 1510 dB
PL13 1810 dB

=. 7L !

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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7.54%6
7.5358
7.3932
7.3807
7.3058
7.2934
7.2805
7.2398
7.2272
7.2148
—5.0309

S

Current Data Paramealters
NAME S56-3-44-LT
EXPNO 1

PROCNO 1

F2 = Acquisition Parameters
Date_ 20170630

T 0.04

INSTRUM

5
PROBHD 5 mm QNP 1HA
PULPROG 2
2768

L0898
=—4.8775

_~5.1140
5
Te—yg.8532

TD 3
SOLVENT CDCI3
NS 3z
D3 0 ("
SWH B389.262 Hz
FIDRES 0. 256020 Hz
AD S0
RG 128
DWW 56600 usec
DE 6.50 usec
TE 2260 K
D1 3.00000000 sec
MCREST 0sec
MCWRE 0.01500000 soc
L.

=z====== CHAMMNEL 1 =z2==c==
HUC1 1H
P1 20,00 usec
PL1 =1.00 dB
SFO1 54884033388 MHz
F2 - Processing parameters
si 52788
SF 5984000255 MHz
wWDwW no
558 0
LB 0 Hz
GB [i]
PC 1.00

_,-'L»'L L I

2.8460
2.8245

e

—2.3743
—2.2683

—1.9689

L8235

_—1.3606
Te—1.3390

55G-3-44-H

86



199.3951

Current Data Paramalers
HAME 550G-3-44-LT
EXPHO 2
PROCHO 1

F2 - Acquisition Parameters
Date_ 20ITOEZE

L1343

T—150.0620
—144.2051

—151
-

0797
3920
4009
1500

<
S

——116.1386

77.2105
76.9980
T6.7854

<

— 49,4634
1

S5G-3-44-C-LT

s===s=== CHANMNEL 1 ====s===
NUCAH 13C
P1 4.80 usec

PL1 de
SFM 150,4843515 MHz

sssss=== EH!HH% {2 mssssmss
wa

HUC2 1H

B2.00 usec

PLZ 120000 dB
5.50 dB
9.00 dB&

559, 2029920

F2 = Processi ramielers
5

5F 1504678503 MHz
EM

38 0

Le 3.00 Hz

G o

PC 1.00

I} | L.

i

-

210 200

190 180 170 160

150

140

130 120 110 100 90 &80

87
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Currént Data Paramelers
MNAME 26062017
EXPNO T
PROCNO 1
58G-3-46-H
F2 = Acquisition Parameters
Date_ 20170626
T 2‘3.!5
INSTRUM
PROBHD smm 11\'."-—1
PULPROG
TD 3
SOLVENT CcDCiI3
NS
DS
SWH 65410.256 Hz - ~
FIDRES 0195625 Hz
AD S0
RG
DWW TE.0DD usec
DE 6.00 usec
3000 K
D1 200000000 sec
1
=====c== CHAMNEL 1 =zo==c==
NUC1 1H
P 10,00 usec
PL1 =240 dB L ’,
SFO1 4001528010 MHz
F2 - Processing parameters
5l 1638!
SF 4001500167 MHz
wWowW EM
S5B 0
LB 0 Hz
GB [i]
PC 1.00
§ )
a I N .____j.__,u,_h _NLJIJLM "-.__—
9 8 7 6 5 4 3 2 1 0 ppm
| | \
S = = |".Q"=."'. o |t e o O
= ol ol cllmmle| ledloilodledl @
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Current Data Parameters

MNAME HEOE201T - _

o A §5G-3-46-C

PROCNO 1

F2 - Acguisition Parameters

Drale 20170626

Tima .27

INSTRUM

PROBHD 5 mm DUL 13C=1

TD

SOLVENT CDCI3

HS a:

SWH BT ATIH

FIDRES 0.346791 Hz

AD 141 BA20 Sae

RG 57

ow 22.000 usec —

DE 6,00 usec

TE 300.0 K N

L) 200000000 sec Y

dn 003000000 s0c N S5=0

DELTA 1.699900998 aac !

TOux 1 D

s==ss===== CHAMMEL 11 s======= []l’." :|

(4] 9.70 usec

PL1 =50 dB

SFO 100.6288660 MHz

F2 - Processi ramelers
1)

5F 100061 TEOTS MHz
WDw

EM
S55B 0
LB 3.00 Hz
GB o
PC 1.040

l

210 200 190 180 170 160 150 140 130 120 110 100 90
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Current Data Parameters =3=43=
MNAME 26082017 S5G-3-43-H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170626
Time
INSTRUM lgﬁl:t
PROBHD 5 mm DUL 13C-1
PULPROG 2530
TD 32768
SOLVENT coCI3
NS 14
Ds ]
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AD 25559540 sec o]
RG 71.8
B S o

usag M
TE 3000 K &
D1 2.00000000 sec 0 N \f"J
TOD 1
massmse= CHANNEL 1 2=ss=sa=
NUCT 1H {3f)
P 10,00 uses )
PL1 -2.40 dB
SFO1 4001528010 MHz
gIE = Processin rameters
1
5F 400.1500167 MHz
wWowW EM
558 0
LB 0 Hz
GB 0
PC 1.00
|I I l
. i _ R - __/Ia.\_d-"l.. R /Ib‘-ﬁ"l""\-..,-_ L S
T | | B e e [ et T T T | Sl o | Fala e e o
9 8 7 6 5 4 3 1 0 ppm
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F2 - Processi ramelers
1)

5F 100061 TEOEBS MHz
WDw

EM
S55B 0
LB 3.00 Hz
GB o
PC 1.040

|

L

o

|

4] DU ] o
— O [ D =] - W o o uy oW W
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Current Data Parameters

MNAME HEOE201T

EXPHNO 2

PROCNO 1 55G-3-43-C

F2 - Acguisition Parameters

Drale 20170626

Tima

INSTRUM

PROBHD 5 mm DUL 13C=1

PULPROG

TD

SOLVENT CoCI3 l

[T 134 S R

0s [ I

SWH 2TATATIH

FIDRES 0.346791 Hz

AD 141 BA20 Sae

RG 57 0

oW 22.000 usec

DE 600 usec

TE 3000 K T ")

D1 200000000 sec

g1l 0.03000000 sec £ b/ N\_,,..J

DELTA  1.50999996 sec T, N

TOux 1

z======= CHAMNMNEL 1 ========

HUC1 130 |.r3f

Pl 9.70 usec St

PL1 =50 dB

SFOn 1006268660 MHz

-] EHMHEL ﬁ L -]

TPOPRGE WAILITE T

HNUC2 1H

PCPD2 $0.00 usec

=2.40 dB

PL12 1510 4B

PL13 18.10 dB

5 400.1516010 MHz

210 200 190 180 170 160 150 140 130 120 110 100 90

91
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Current Data Parameters
NAME 55G-3-63-LT
EXPNO 1
PROCHO 1

F2 = Acquisition Parameters
Date_ 20170719

Time 2337
INSTRUM &
PROBHD 5 mm QNP 1HN

55G-3-63-H

PULPROG g
TD az2Tes
SOLVENT CDCI3
NS 3z
DS 1] )
SWH 10000000 Hz
FIDRES 0305176 Hz
S0
RG 128
DWW 50.000 usec
DE 6.50 usec
TE 2581 K
D1 2 see
MCREST 0sec
MCWRE 0.01500000 soc
=z====== CHAMMNEL 1 =z2==c==
NUC1 1H (3g)
P1 20,00 usec 1, .
PL1 =1.00 dB
SFO1 5488.4035904 MHz
F2 - Processing parameters
si 52788
SF 5984000257 MHz
wWDwW no
558 0
LB 0 Hz
GB [i]
PC 1.00
J - ey .-'L i ll- | —

I T | T L= e e [ e T T T | B i | R e

9 8 7 6 5 4 3 2 1 0 ppm
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Currgnt Data Parameters
Bxemo oo gt
2
PROCNO 1 58G-3-63-C
F2 - Acquisition Parameters
Diaibe_ 20170719
Tirme 23.23
INSTRUM
FHEGHD 5 mm QNP THA
2GR
D
SOLVENT COCI3
[}
A5045.047 Hz
FIDRES 1.374666 Hz .,
AQ 0.3637748 sec
RG
ow 11,100 usec
DE 6.50 usec
TE 2583 K
3] 3,50000000 sec .-"l
di11 003000000
DELTA  3.4000001D see N
MCREST 0 sec k
MCWRK  0.01500000 sec Ts

s===s=== CHANMNEL 1 ====s===
NUCAH 13C

P1 4.80 usec

PL1T OdB

SFM 150.4843515 MHz
m=szz=== CHANMEL 12 =2======
HUC2 1H

PCPD2 02,00 usec

PL2 120,00 dB

PL12 5.50 dB

PL13 9.00 dB&
SFO2 559, 2029920

= Processi ramelers

5
1504675442 MHz
EM

F2

5F

38 0

Le 3.00 Hz
G o

PC 1.00

210 200

190 180 170

160

150

140 130 120 110
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Current Data Parameters
NAME  SSG-3-111-LT
EXPNO 1

PROCNO 1 SSG-3-111-H-LT
F2 Acqu

zowomz
Tlmo

INSTRUM sg‘d
PﬁOBHgG 5mm QNP 1H1

32768
SOLVEN'I’ CDCI3

NS 32
DS 0
SWH 8389.262 Hz - \
FIDRES 0.256020 Hz
Q sec
256
oW 59.600 usec
DE 6.50 usec _— /
2546 K
MCREST 0 ee 0 f=h
sec p
MCWRK  0.01500000 sec XN Ts
s====z== CHANNEL f1 s===c===
NuUC1 3h
P1 10.00 usec ( )
PL1 -2.00 dB -

SFO1 598.4029920 MHz
;lz - Processing parameters

WDwW no
SSB 0

LB OHz

GB 0

PC 1.00

NTRE
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Current Data Paramalers
HAME  55G-3-111-LT
R0 % $5G-3-111-C-LT
F2 - Acquisition Paramaters
be_ 20170011
Tirme 28T
INSTRUM
PROBHD 5 mm QNP 1HA
5]
D 32768
SOLVENT COCia ) I
[ " -
[ L]
SWH A5045.047 Hz
FIDRES  1.37T4666 Hr - .
AQ 0.3637748 sec
RG 4056
ow 11,100 usec
DE 6.50 usec
TE 2520 K
[} 350000000 sec
d11 0.03000000
DELTA 340000010 s
MCREST 0 sec
MCWRE 0.01500000 sec
EEEEEEES GHANNEL'” EEEEEEES
HUCH 13C
P1 4.80 uséc
PL1 OdB )
SFO1 150.4843515 MHz
ssssssss CHANMEL 12 ssssssss L . :
HUC2 1H
PCPD2 92.00 usec
PLZ 120,00 dB
PL12 550 dB

PL13 9.00 dB
SFO2 584.4029920
= Pracessi ramelers
1504678537 MHz
EM

F2

5F

S58 0

LB 3.00 Hz
G o

PG

- Ll | L

1

210 200 190 180 170 160 150 140 130 120 110 100 90 &0 70 60 50 40 30 20 ppm
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7.7178
7.7154
7.7038

[-7.5487

l-7.5348
7.43113
7.4285
7.4255

7.4171
7.4146
7.40486
7.4004
I-7.3832
7.2778

7.2398
7.2155

7.2019
6.6604

S55G-3-82-LT
EXPNO 1
PROCHO 1

F2 = Acquisition Parameters
Date_ 20170816

Time 115

INSTRUM 5

PROBHD 5§ mm GNP 1H/1

PULPROG zp
2768

_—3,6502
Te—3.6274
—. 3255

—2.3632
—2.1978

T2, 1863
_=1.54860
Te—1.5231

55G-3-82-H

TD 3
SOLVENT CDCI3
NS 3z
(v} ]
SWH 12019.230 Hz
FIDRES 0. 3567H8 Hz
AQ 1.3631988 sec
RG 512
DWW 41,600 usec
DE 6.50 usec
TE ZTATK i f
o1 2 see M
MCREST 0sec O / 5
MCWRE 0.01500000 soc T, M Ts
======== CHANMNEL f1 =z======
HUC1 1H
P1 15,00 usec {3”
PL1 =1.00 dB
SFO1 5884047872 MHz - =
F2 = Processing parameters
si 52788
SF 5984000271 MHz
wWDwW no
558 0
LB 0 Hz
GB [i]
PC 1.00
LI l__J‘ JLJR__LbH_j__;l_*.A o
I Ll ) R L R T [ e T [Ty T | R e | R e o
9 8 7 5 3 1 0 ppm
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92.6954

Current Data Paramalers
HAME 550G-3-82-LT

EXPHO 2
PROCHO 1

F2 - Acquisition Parameters
Date_ 2TOE16

Time 1.35

INSTRUM

t
PROBHD 5 mm QNP 1H
ULPROG

53.2848
51.3690
48.8222
44.4851
37.5253
34.3065
29.5728
29.3985
28.8027

/
N

3698

A

27.0564

24,3081
17.2123
77.0000
76.7875

<

L5220

22,7694

—34.6545
T—21.881

——30.958

2%

S5G-3-82-C

PUL zgpg
E&ﬂﬂﬂ
s -l!'IE 3
[ L]
SWH A5045.047 Hz
FIDRES 1374666 Hz
AQ 0.3637748 sec
RG
oW 11.100 usec
DE 6.50 usec
TE 2T02 K
o 3.50000000 sec
d11 0.03000000
DELTA 340000010 gae
MCREST 0 sec Iy
MCWRE 0.01500000 sec
s===s=== CHANMNEL 1 ====s===
NUCAH 13C
P1 4.80 usec
PL1T OdB
SFM 150.4843515 MHz .
m=szz=== CHANMEL 12 =2======
CPDPRG2 waltz1§
2 1H
PCPD2 02,00 usec
PL2 120,00 dB
PL12 5.50 dB
PLY3 9.00 dB
F2 = Processi ramelers
si G550g
SF 1504678342 MHz
wow EM
S58
LB 3.00 Hz
GB
PC 1.00

m| f

|

Fi

B e e e e B!

210 200 190 180 170

150 140 130 120

80 70 60 50 40 30 20 ppm
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—202.2911
——198.4282

Current Data Parameters
MNAME 0anE2017
EXPHNO ]
PROCHO 1

F2 - Acquisition Parameters
Date 20170603

Tirma
INSTRUM

156.6293

156.3459
—152.7107
~—151.897

150.6808
T=146.3238

£
~

PROBHD 5 mm DUL 13C<1
PUEPROY

B
SOLVENT CDCI3

B =

SWH 22727273 Hz
FIDRES 0.346791 Hz

ag 14418420 sec

362

ow 22.000 usec
DE 600 usec
TE 300.0 K

1]
d11 0.03000000 sec
DELTA 1.60990998 sac
TO
mzzzm=ss CHANMNEL (1 szzzeess
HUC1 130
P1 .70 usec

=.50 dB
SFO 100.6288660 MHz

F2 - Processl ramelers
si 32708

5F 100061 TEO21 MHz
wWow EM

558 0

LB 3.00 Hz

GB o

PC 1.00

27

T=113.6453
2

13.9285

4
13.7661

9

42,7572
42,6738
36.43446

3
31.4791
30.6490
30.1119
29,3428

— 26.3054

1
.Y

L0000

T6.6824
.15

T
T
43.78

T.3176

31.54

22,5591
22.2147
21.8480
21.0132
19.9599
13.6178

19.88

—127.2569

—123.3461

ﬁ
%

{30
izomer ratio= 51

3

s i gt -.,_U .
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SSG-3-64-C

=11.1:1

(3k)
tio

Isomeric ra

F2- Anqublzlolgn Parameters
0.03
mm

Date

Time
INSTRUM
PROBHD 5
PULPROG
10

NS

0s

SWH
FIDRES
AQ

RG

ow

DE

TE

D1

d11

150,4843515 MHz

ode

] m?;cﬂ. 11 szs=sass
4.80 usec

NuC1
P1
PLY
SFO1

50 40 30 20 ppm

60

70

210 200 190 180 170 160 150 140 130 120 110 100 90 80
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Current Data Paramelers
MNAME 13082017
EXPNO 5 55G-3-102A-H
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170913
14,00
INSTRUM :Bact
PROBHD 5 mm DUL 13C-1
PULPROG 230
TD 32768
SOLVENT CDCI3
NS 23 -
DS ]
SWH 6410.256 Hz
FIDRES 0195625 Hz
+] S0
G 512
DWW TE.0D0 usec
DE 6.00 usec
TE 3000 K
D1 2.00000000 sec
1
NUC1 1H .
P 10,00 usec
PL1 -2.40 dB
SFO1 4001528010 MHz
F2 - Processin rameters
si 16360
SF 400.1500166 MHz
wow EM
S8B 0
LB 0 Hz
GB 0
PC 1.00
JJ . J. J VUL J TR
I T G | ™ T T T T I | ™ R [ T T T I | ™
85 80 75 70 65 60 55 50 45 1.5 1.0 05 ppm

40 35 3.0
/

5 2.0
5828
e||g|aaa
o e e e
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-r ™ L S B el g W I s ) — & i~ (T3} WD 6 AD O
] § B B & & A h E A & & S D = & e O e
=1 F T WO~ [~ DD DD LR - R -
=} R N S R N TR ] [l o T D
] ol ol o el el el rel el rel el rel el el [l L e s Ry K|
Mnl.l.IEllII 1?:%:'?“ S5G-3-102A-C
EXPHNOD 2
PROCNO 1
F2 - Acquisition Parameters
Drale 20170913
Tima 0.08
INSTRUM
PROBHD 5 mm DUL 13C=1
PULPR
TD "
SOLVENT . CDCI3 l \ I
E-":-"-.--.—."‘-'!'.-._-E-r.-.-.- o ety A —Y 4 [ . el st o e PRETEN SR S - e i WA Y g, A e P L "
SWH 273 Hz
FIDRES 0.346791 Hx - .
AD 141 BA20 Sae
RG 57
ow 22.000 usec
DE 600 usec
300.0 K e /
sec
d11 03000000 sec 4N
DELTA 1.60990998 sac \\ 4
TOO 1 M Ts
SEEEEEEE CH.M‘J;IEI. 1 szzzEEns
P 9.70 usec |:3|]
PL1 =50 dB
SFOn 100.6268660 MHz
' i — o y " - - . I i — P T
F2 - Processl ramelers
5 32708
SF 100L61 77960 MHz
wWow EM
538 ]
Le 3.00 Hz
GB [
PC 1.00
¥ Mrhmn i iy L e el i i’ et Ll L ia 4 e e e
| 1 1
210 200 190 180 170 160 150 140 130 120 110 100 90 &80 70 60 50 40 30 20 ppm
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LELF"T
0FeF" T
TLOS'T
LTIS"T
SFPEZE"T
C9ES"T
£T95°T
S98C8°T
6665°T
630871
15891
0Ee2" T
SEOL'T
0BTL"T
99IL°T
PPEL'T
BTRL'T
EIGL"T
LesL'T
LTLL"T
6TO0E"T
EFQE"T
LETE"T
QTZE T
BLEE'T
geba"T
6T98"T
ETLE’T
E60E" 2
LBIE"E
FEROR"Z
0TIk 2
0TZF" 2
EFIF 2
0sZF" 2
SLEF"Z
LOsk" 2
TL9F 2
aTLF" 2
EGBF 2
€908 2
EZ6Z°E
SLPO "G —

SLET L
LTz L

g6z L~
876G " L~
SELE L=

55G-3-80A-H

Current Data Parameters
ESG-'H‘-MA-H

NAME
EXPNO

1

PROCHO

L T

(3m])

4,,-_.4,__th¢__+_,,ﬁ.J\h_h_uaiftJ

T L

T T T T T T T T T T T T T T T T T
I I I T

0 ppm
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204.6430

Current Data Parameters
MNAME

19082017
EXPHNO 2
PROCHO 1
F2 - Acguisition Parameters
Drale 20170819
Time o0
INSTRUM
PROBHD 5 mm DUL 13C=1
#ln.II.PHD-G

-

L)

169
[

53.2128
51.8160
3%.8850
35.6805
29,446

28.402

27,3400
13.3471

44.0

—1
-~
Pt

o - e R K= ]
o O 0 P I M W T+ R T - e ]
O o [l R S e o s T Yy ]
Lig = I =] [ie Rl T PR B I I
=0 e el Rl =]
[l R b R R B ]

55G-3-80A-C

SOLVENT CDCI3
i -

ES 0346701 Hz

AQ 14418420 sec
RG 57

ow 22.000 usec
DE 6,00 usec

TE 300.0 K

L) 200000000 sec

d 0.03000000 sec
DELTA 1.699900998 aac
TOux 1

EREEEEEE CH.M‘JNEI. M emzmzews
P1 9.70 uses

PL1 =0.50 dB

SFO 100.6288660 MHz

F2 - Processi ramelers
1)

5F 100061 TTE80 MHz
WDw

|
W I“'—--"""' it 2

210 200 190 180 170

150 140 130 120

110 100 90 &0 70 60 50 40 30 20 ppm
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Currént Data Paramelers

e e 336-3-72A-1

PROCNO 1

F2 = Acquisition Parameters

Date_ 20170816

T 2117

INSTRUM :Boct

PROBHD 5 mm DUL 13C-1

PULPROG 2030

TD az2Tes

SOLVENT CDCI3

NS 13

DS ]

SWH 65410.256 Hz s ™

FIDRES 0195625 Hz

AQ 25559540 sec

RG 80.6

oW TE.000 usec = Fi

DE 6.00 usec M

03 2&%&0 0 T {0

see

0 : M Ts

s======= CHANMEL 1 s======c H

NUC1 1H i, {4&]

P 10,00 usec

PL1 =240 dB

SFO1 4001528010 MHz

F2 - Processing parameters

5l 1633!

5F 400.1500168 MHz

wWowW EM

558 ]

LB 0.00 Hz

GB Li]

PC 1.00

I i 1]

A | | R | S e e AU _Jl.___._

T = T T T B = T T = L I

10 9 8 7 6 5 4 2 1 ppm

g LI
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- wy MM o MmN r~ @O ™~ MmO N

w© ~ mY N - wr o w - O -t w NN

. - . . . . .. - MmOoOw " v O W

o ~ O = 7y - N o w0 .. . L

w n R ] ™M NN - ~r~ w0 - WO o

.t o e | .t et e >~~~ ™ NN
mmf' ﬂanmr 7
EXPNO 2 S8G-3-72A-C
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170816
Time 21.20
INSTRUM
PROBHD 5 mm DUL 13C-1
PULPROG J

14 3
— N/
0 7N
XN Ts
Ho (4a)
\
L
e

PL13 18.10 dB
SFO2 400.1516010 MHz

;2 - Processi rameters
SF 100.6177980 MHz
wow EM

sse 0

Le 3.00 Hz
GB 0
PC 1.00

L S

~ Seadat e e

SEY | et I " | " | I 1 I | ek | I i | | | I 1 A5 | | I I 1 |

210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20
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ﬁmt Data Plnmﬂm‘l
030820 —32-T6A-
EXPNO 1 58G-3-76A-H
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170803
22.49
INSTRUM :Boct
PROBHD 5 mm DUL 13C-1
PULPROG 230
D 32768
SOLVENT CDCI3
NS 1

D3 0
SWH 6410.256 Hz

FIDRES 0.195625 Hz
AD 2.5559540 sec
RG 114
oW TE.000 usec
DE 6.00 usec “
TE 300.0 K
o1 200000000 sec
TOO 1 .
======== CHANMEL 1 ======== N’J
NUCT 1H 0 AN
Fi 10.00 usec oM Ts
PL1 =2.40 dB
SFON 400.1528010 MHz {4[}}'
F2 - In
5 Frm:: g parameters )
SF 4001500168 MHz
wow EM
S5B 1]
LE 0.00 Hz
GB 1]
PC 1.00
—_— S A "-"I'\_._.-IL\__L
T T | B e iR T T T | i | e B
9 8 7 6 5 4 3 2 1 0 ppm
=2 o o =
edlv!led - o3 eilwl (e
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Current Data Parameters

HAME I0B2017 S5G-3-TeA-C

EXPHO 2

PROCHO 1

F2 - Acguisition Parameters

Drale 201T0E03

Time an5n

INSTRUM

PROBHD 5 mm L 13C=1

PULPROG |

TD |

souewr__ cocs - S

DS [1]
SWH 22T 2ATIH
FIDRES 0346701 Hz

AD 14418420 sec
ow 2200
000 uses
DE .00 usec = /
TE 300.0 K M
D sec 0 A 5
03000000 soc SN T=
DELTA 1.699900998 aac
TOux 1
z======= CHAMNMNEL 1 ======== I:_‘ib:l
HUC1 130
P1 9.70 uses
PL1 =50 dB
SFn 100.6268660 MHz

PL13 16.10 dB
SF02 400.1516010 MHz

F2 - Processi ramelers

sl

SF 100,61 TE0ZH MHz
wWow EM

S55B 0

LB 3.00 Hz

GB

PC

— m.J — .IJ_.] ‘ —— T N

B i e e I B ] B e e b T e it Ll il N Sl T it i) il [ i
210 200 1%0 180 170 160 150 140 130 120 110 100 90 &80 70 60 50 40 30 20 ppm
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Current Data Paramealters
NAME S55G-3-90-LT
PROCH '
= $5G-3-90-H-LT
F2 = Acquisition Parameters
Date_ 20170831
T 0.4
INSTRUM 5§
PROBHD 5 mm QNP 1HA
PULPROG g
D 32768
SOLVENT cDCL3
NS 32
DS 0
) 9541.984 Hz
FIDRES 0.291198 Hz .
AQ 1.7170832 sec 4
RG 256 M
ow 52,400 usec 0 b v
DE 6.50 usec o Ts
TE 2523 K
D1 2 g6 H
MCREST 0sec
MCWRE  0.01500000 sec {4.:],
======== CHANMNEL M ======== b S
HUCH 1H
P1 20,00 usec
FL1 o0dB
SFN 5864035504 MHz
F2 - Processing parameters
s 32768
SF 598.4000716 MHz
wDow no
558 0
LB 0 Hz
GB i}
PC 1.00
A U U
_.lk_h_ _._,-lu = v _,il _,..,I"L._JL.J'I... ad PP p———
T [ i e B e T | R = | BT s L Er
11 10 T 6 4 3 2 1 ppm
=] - -.z'.-k (=] P NI"' o]/~ -
S o | = ]| b b ] 1| Lr
- ol - L IR o3 e -
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189.0310

Current Data Paramalers
HAME 55G-3-90-LT
EXPHO 2
PROCHO 1

F2 - Acquisition Parameters
Date_ 201T0E31
o

L1781
L1601
60

——158.1558
——154.9595
—151
——144.5078
—134
—129.4332
——126.9367
—122.6875
—115.4883
T7.2124
77.0000
76.7868
—34.5320
—26.8931
—23.7423
—=21.8274
—1%&.11

<

55G-3-90-C-LT

¥

Time
INSTRUM
PROBHD 5 mm GNP 1HA
FUL &)
D
SOLVENT CED0E
L

A5045.047 Hz
FIDRES 1.374666 Hz
AQ 03637748 sec
RG
ow 11,100 usec
DE 6.50 usec
TE 2501 K
1] 3.50000000 sec
d11 0.03000000

s===s=== CHANMNEL 1 ====s===
NUCAH 13C

P1 4.80 usec
PLT OdB
SFM 150,4843515 MHz

=

s==sss== GHANNF]
CPDPRG2 waltz1é
HUC H

2 1
PCPD2 92.00 usec
PL2 120,00 dB
PL12 5.50 dB
PL13 9.00 dB

- Frmnq:: ramielers
1504678565 MHz
EM

F2

5F

38 0

Le 3.00 Hz
G o

PC 1.00

210 200 190

140 130 120



Currént Data Paramelers
MNAME 23072007
EXPNO 1
PROCNO 1
F2 = Acquisition Parameters
Date_ 20170723

19.34
INSTRUM !B.ct
PROBHD 5 mm DUL 13C-1
%me 2030
SOLVENT CcDCiI3
NS T
DS 0
SWH 65410.256 Hz -
FIDRES 0195625 Hz
AD 2. S0
RG 71.8
DWW TE.O0DD usec
DE 6.00 usec
TE 3000 K
D1 200000000 sec
TOO 1
=====c== CHAMNEL 1 =zo==c==
NUC1 1H
P 10,00 usec
PL1 -2.40 dB L
SFO1 4001528010 MHz
F2 - Processing parameters
5l 16£L
SF 4001500167 MHz
wWowW EM
S5B 0
LB 0 Hz
GB [i]
PC 1.00

55G-3-71-H

112
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Current Data Parameters
NAME 23072017
EXPNO 2
PROCNO 1 §8G-3-71-C
F2 - Acquisition Parameters
Date_ 20170723 I
Time 19.36
INSTRUM i
PROBHD 5 mm DUL 13C-1
PULPROG J l
r R l
— N/
0 /L
XN Ts
(4d)
2 o
S -

PL13 18.10 dB
SFO2 400.1516010 MHz

;2 - Processi rameters
SF 100.6178044 MHz
wow EM

sse

,CI L N - U )

T ™ I I I I 1 1 1 I I I I 1 T I L

b | I 1
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm
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eLiC i
kgeC 1
996271
6bLZ 1
peLe 1
982 1
6£62°1
£€662°1
gsoe”
9zie”
€91E”
(4 x4 %
veze”
6LEE”
sEveE”
8T9¢"
eLe”
4410
611S"
otes”
£6FS”
6296°
£€89¢°
998¢"
0620°
2ze0”
S660°
[4-T4%
ppze”
BEPE”
98¢¢"
06LE”
818"
69€5”
I6SS”
gzee”

MIONONNNONNNONONONO et vt et et et et el et et el e el e e

o¥IT 9
ELTIT 9

yvoz”
€pee”
ooke”
4140
bShS®
085S5°
029s*

Lol ol o

N W

SSG-3-89-H

LN

J

{4e)

nBu gy

ppm

0.5

8

~N

1.5

F.O

25

3.0

40 35

80 75 70 65 60 55 50 45

8.5

9.0

S
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z
€€

|
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b
-

)

~
-
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L

=
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Current Data Parameters
NAME 18082017
oo 4 SSG-3-89-C
F2 - Acquisition Parameters
Date_ 20170818
11,07
INSTRUM
PROBHD 5 mm DUL 13C-<1
PULPROG L
NS 82 -
DS 0
SWH R2T212T3 Kz e ~ ] lf[
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 57
DE 6.00 usec
5 oo 0 7N,
sec
d11 _ 0.03000000 sec XN Ts
DELTA 1.891999998l.c
n-Bu , gy
sussssss CHANNEL (1 sossssss
N 13C (4e)
P 9.70 usec
PLY -0.50 dB - -
SFO1 100.6268660 MHz
- ] 1oLl Bl e
-
PL13 18.10 dB
SFO2 400.1516010 MHz
gz-Proond rameters
SF 100.6177980 MHz
wow EM
sse 0
L8 3.00 Hz
GB 0
PC 1.00 | I
- N . “[U J .I,W_J_, W . W T I N}
T T T T T T T T T b | T T T T T | bbb | T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm
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Current Data Paramelers
e 55G-3-116-H
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170924
19,36
INSTRUM :Bact
PROBHD 5 mm DUL 13C-1
PULPROG 230
T az2Tes - ..
SOLVENT CDCI3
N3 12
DS 0
SWH 6410.256 Hz
FIDRES 0195625 Hz
AD S0
RG 84
DWW TE.0D0 usec
DE 6.00 usec
TE 3000 K
D1 2.00000000 sec
1
L. -
======== CHANMEL 11 ========
NUC1 1H
P 10,00 usec
PL1 -2.40 dB
SFO1 4001528010 MHz
F2 - Processin rameters
si 16364
SF 400.1500164 MHz
wow EM
S8B 0
LB 0 Hz
GB 0
PC 1.00
L .'—/J HMJL
i

116



202.1494

Current Data Parameters
NAME 24092017
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170924

Time 19.38
INSTRUM

PROBHD 5 mm DUL 13C-1
PULPROG

W~ e - N O
TsOr~e W ™~
e ~ e~
NNMO - -
. .. . . .
M o\ W wy o~
(R R M NN
L I ) -t i

3.4245

1

0613

nNoo @ MMM N
® oM A OO MWOWO
- o ~ WM Onnem
m oW W MO WMo
~r~ w0 - Y NOO N ™M
~ee T MO~ o

S8G-3-116-C

NS 145

DS 0

SWH 272712713 Kz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 57

ow 22.000 usec
DE

TE 300.0 K

D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

zzssszes CHANNEL (1 zxzesses
NUC1 13C

P1 9.70 usec

PL1 -0.50 dB

SFO1 100.6288660 MHz

n-Bu

/ \
XN Ts
(4f)

===== s=ssss==
NUC2 1H
PCPD2 $0.00 usec
PL2 ~240 dB
PL12 15.10dB
PL13 18.10 dB

SFO2 400.1516010 MHz
g& - Processi rameters
SF 100.6178065 MHz
wow EM

SSB 0

LB 3.00 Hz
GB 0

PC 1.00

|

s

ES

- A

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70
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NAME 23092017
EXPNO 5
PROCNO 1

F2 - Acquisition Parameters
Date_ 170923

Time 20.38
INSTRUM

PROBHD 5 mm DUL 13C-1
_inLPROG 2930
SOLVENT cDCI3

NS

DS 0

SWH 10.256 Hz
FIDRES 0.195625 Hz
Aa sec
RG 80.6

ow 78.000 usec

TE 300
D1 2.00000000 sec
TD0

s===ss=== CHANNEL 1 s======-
NUC1 1H

P1 10.00 usec

PL1 -2.40 dB

SFO1 400.1528010 MHz

;2 - Pmees's rameters
SF 400.1500166 MHz
wDw EM

SSB 0
LB OHz
GB 0
PC 1.00

OO MmY
TOMOM~ WY
LT NOD
OO N NN
N .
[l ol ol ol o

SSG-3-120-H
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Current Data Parameters
MNAME FA0e2017
EXPHNOD [
PROCNO 1 55G-3-120-C
F2 - Acquisition Parameters
Drale 20170923
Tima 20.40
INSTRUM
PROBHD 5 mm DUL 13C=1
PULPROG o - R -3 L . -
SOLVENT CDCI3
HS 'Igl
SWH HTEATIH g
FIDRES 0.346791 Hx
g Mg
——
ow 22.000 usec S
DE 600 usec M
TE 3000 K i v
sec \‘\ M Ts
di1 0.03000000 sec
DELTA 1.60990998 sac D
OO 1 n-Bu
mzzzz=zz CHANMEL (1 =zzzzess
1 130 [dg]
P 9.70 usec 4
PL1 =50 dB
SFOn 100.6268660 MHz
- -] CHMNEL@====== = ' ‘_h
CPORRETE e - et " m— o A - 1 a et
NUC2 1H
PCPD2 90.00 usec
PLZ2 -2.40 dB
PL12 15.10 dB
PL13 18.10 dB
5 400.1516010 MHz
F2 - Processl ramelers
5 32708
SF 100L61TE03T MHz
wWow EM
=121
Le 3.00 Hz
GB o
PC 1.00 J ‘
— s R ey PP T I-. w = " A 4 P P y - e A

! T ] i b | ™

210 200 190 180 170 160 1éﬂ 140 130 120 110 100
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S8G-3-124-H

Current Data Parameters

NAME

07102017

EXPNO

1

PROCNO

JAJ

n-Bu  pp

R : mmm MMM

mmm ..m. 5 1owmmmnmmm..
§ 385 o )
282883030035 00zuu:8

1H
10.00 usec
-2.40dB

======== CHANNEL f1 =zz=ccee
400.1528010 MHz

NUC1
P1
PL1
SFO1

F2 -

ﬁSgrunnnuns

400.1500177 MHz

SF

wow

0
0

LB
GB
PC

A

0 ppm
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Current Data Parameters
Expno g SSG-3-124-C
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171007
2122
INSTRUM
PROBHD 5 mm DUL 13C-1
PULPROG |
DO~
NS 234
DS 0
SWH Hz 2
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 57 .
ow 22.000 usec /
DE 6.00 N
D1 2.0333&50 0 N ‘ A
sec g
d11 0.03000000 sec N Ts
DELTA 1.89999998 sec
1 n-Bu  pp
zzasszes CHANNEL 1 zxzesses
NUC 13C (4h)
P1 9.70 usec
PL1 -0.50 dB
SFO1 1006268660 MHz
s=====c= INEL 12 s======= 3 2 RO
Ztaos SO
NUC2 1H
PCPD2 $0.00 usec
PL2 ~240 dB
PL12 15.10dB
PL13 18.10 dB

SFO2 400.1516010 MHz
g - Processing parameters
SF 100.6178046 MHz
wow EM

0
LB 5 3.00 Hz
PC 1.00

A

WL

1 | I

I | I T

| | T 1

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60

J WLI‘; S |,vv -
| T T T T



FLLT®
6BLT"
SLBE"
A= NN
0Zsk”

FEL

L1 T4
£ECEE”
BLER”
FCFE”
SESe”
TLED"
es90”"
ZSE0”
06ZT"
FSET”
96ET”
6LFT"
SfsT”
eOLT”
9881
QLOZ"
6BEL”
| ¥4
CTEI”
FEES”
FTS5S"
S9ED”
TLS59"

[l el el el el el e el e el e el el el el el el AL RL T T

55G-3-88A-H

SSG-%&NLH
1

Current Data Parameters

NAME
EXPNO
PROCNO

0 ppm

JL_ JUU_U

400,434 2206 MHz
EM
0.30 Hz
1.00

;?-Prm:a:zi?igapammm

SF
wow
558
LB
GE
PC

|

il
<

6

28

—
=1
o

|

-]}

]

|

g 8

o 1]~
b | i i Bl b
olledlodl =lodlod

122



- o JETe - S WS e T A e I - o T O T O
] D 0 WD e O O WD U [ R D 00D e =N o [l
o O U = [ o T 0D Y O D W e e ) [l =N o] L= i u}
= WMo e O 0] W O W ol el M MO T OO EE=N -] Lr=1 %] (=
" T O [ = Y] o = ™

o [ = = o e e T e T T T i e e T O el el el o T LI ] = . L
o N L LG A L o
— i - (- — _—r - P~ B~ = ] o e

Current Data Parameters

Emeo s 2 2 535G-3-88A-C

PROCNO 1 |

F2 - Acguisition Parameters

Drale 20170820

Tima 21.08

INSTRUM

PROBHD 5 mm DUL 13C=1

#ln.II.PHD'G

SOLVENT CDCI3

NS a9 I

DE Y " ’ - .

SWH ETEATIH

FIDRES 0.346791 Hz

AD 141 BA20 Sae s ™

RG 57

oW 22.000 usec

DE 6,00 usec

TE 300.0 K = /!

(53} SEC

d11 SO 0 y; N

DELTA 1.699900998 aac \\ i

OO i M Ts

z======= CHAMNMNEL 1 ========

NUC1 13C Ph ph

(4] 9.70 usec [4i]

PL1 <050 dB

SFn 100.6268660 MHz L. v

======== EHMHEL m ======== |

EPEPRGE———raitrt a ——e e i . e - i ' e e e . il

HNUC2 1H

PCPD2 $0.00 usec

PL2 =2.40 dB

PL12 1510 dB

PL13 18.10 dB

5 400.1516010 MHz

Elﬂ-ﬂ'muui ramelers

SF 100,61 TEOTE MHz

WDw EM

558

LB 3.00 Hz

GB i}

PC 100 : |

Aanit - I* " e ~ - = e o i i £ gt

| 1 1
210 200 190 180 170 160 150 140 130 120 110 100 90 &0 70 60 S50 40 30 20 ppm
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Current Data Parameters
NAME 24092017
EXPNO ]
PROCHO 1

F2 - Acquisition Parameters
70924

Date_ 20

19.57
INSTRUM :Ba:t
PROBHD 5 mm DUL 13C-1
%me 230

NS 1

DS 0

SWH 6410.256 Hz
FIDRES 0195625 Hz
AD S0
RG 10

DWW TE.0D0 usec
DE 6.00 usec
TE 3000 K

======== CHANNEL 1 =====c==

6.1544
6.1511

3.2770
—2.3805
—_—2 2484

2.0530

2.0501

o

—1.5903

55G-3-119A-H

NUC1 1H
P 10,00 usec
PL1 -2.40 dB
SFO1 4001528010 MHz
S'E-queu‘:ewammm
5F 400.1500161 MHz
wWow EM
S55B 0
LB 0 Hz
GB 0
PC 1.00
! UI I
- (A LVL WL G 1 o
o P T T T T ] o) EcELE T
10 9 5 4 3 2 1 ppm
[a."k (E"%Té‘ s:'j
] o od| o ]
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Current Data Parameters
NAME 24092017 | SSG-3-11%A-C
EXPNO 7
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170924
Time 19.58
INSTRUM . |
PROBHD 5 mm DUL 13C-1
PULPROG I
cpCIa B
DS 0
SWH 273 Hz
FIDRES 0.346791 Hz I \
AQ 1.4418420 sec
RG 57
ow 22.000 usec
DE 6.00 usec — /
300.0 K
a1 205000000 sec 0 7N,
. $eC
DELTA 169999998 sec XN Ts
zzssszes CHANNEL {1 zxzssses Ph
NUC1 13C (4)
P1 9.70 usec L ]
PL1 -0.50 dB
SFO1 1006268660 MHz L
PR R s -
. 1
NUC2 1H
PCPD2 $0.00 usec
PL2 ~240 dB
PL12 15.10dB b |

PL13 18.10 dB
SFO2 400.1516010 MHz

g& - Processi rameters
SF 100.6178048 MHz
wow EM

SSB 0

LB 3.00 Hz
GB 0

PC 1.00

] i L N

- ~— S annt s - - g/ ~ A w

210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm
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Current Data Paramealers

NAME 10082017

EXPNO 1

o 1 S5G-3-83A-H
F2 = Acquisition Parameters

Date_ 20170810

T 11.05

INSTRUM :Boct

PROBHD 5 mm DUL 13C-1

PULPROG 230
2768

SOLVENT coCi3
NS T

D3 o

SWH 6410.256 Hz

SR

G 101 =

BE  eobusect I

TE 300.0 K O NN

D1 200000000 sec |

! (5a) Ts

===z=z== GHANNEL 11 s=======

NUC1 1H

P 10.00 usec

PL1 -2.40 dB

SFO1  400.1528010 MHz

;f-ﬁaaa:;;hs parameters

SF 400,1500167 MHz

wow EM

S5B 0 |

LB 0.00 Hz

GB 0 |

PC 1.00 |

— ~ N, Y, SR | S L W,

| N ST BRI ELEEEETLE EhEL LT ERaEL Al AR AR B B T Pt TR RSN Fe e [t R [EaEEn ) et R Tl | e e |

95 90 B85 0 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
D (= Ié" = lﬂl ";}ﬂ &
“‘F‘ b [q S ] q}ﬂ
L ] ] |od| o |
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Current Data Parameters
NAME 10082017
PROHO 5 SSG-3-83A-C
F2 - Acquisition Parameters
Date_ 20170810
14.06
INSTRUM |
PROBHD 5 mm DUL 13C-1
PULPROG
TO
) s o e v o T N A i st N
DS 0
SWH 2712713 HKz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 57
ow 22.000 usec
DE 6.00 usec =
TE 300.0 K |
D1 2.00000000 sec O >
d1 0.03000000 sec N N/
DELTA 1.89?99908.& .
(5a) Ts
a:a:n:: CHANNEL 11 s=ssssss
P1 9.70 usec |
PLY -0.50 dB
SFO1 100.6268660 MHz
o 1
CPDPRG2  wallz16 !
NUC2 1H
PCPD2 $0.00 usec
PL2 -2.40 9B
PL12 15.10dB
PL13 18.10 dB
SFO2 400.1516010 MHz
g-mm rameters
SF 100.6178057 MHz
wow EM
SSB 0
L8 3.00 Hz
GB
PC 1.00 ] {
N i L g ol e v
AeaaaAaaas St aa s e e prrrrreer T T e Maasatasas seassiiees St T e T vy T ey Maaaatase T T 1
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 ppm
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Current Data Parameters
o | n
PROCNG 1 55G-3-126-H

F2 = Acquisition Parameters
Date_ 20171010
T

23.39
INSTRUM :Ba:t
PROBHD 5 mm DUL 13C-1
%LPR{}G 2930
SOLVENT CDCI3
HS 14 -
(v} 0
SWH  6410.256 Hz n-Bu
FIDRES 0195625 Hz
soc

R 203 =
DY pgo |

u
TE 200.0 K o NZ N
D1 2.00000000 sec \

1
]
==zz=zz= CHANNEL f1 =s===z=s {9b)
NUC1 1H h,
P 10,00 usec
PL1 -2.40 dB
SFO1 4001528010 MHz
F2 - Processing parameters
5l 1ea§fa
SF 400.1500168 MHz
wow EM
S8B 0
LB 0 Hz
GB 0
PC 1.00 *A‘“
g i A, A I/LJ . W, ull_llj., L )

[ T [ | BT T [ T T T I e A s

9 8 7 6 5 4 3 ] S o
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NAME 120&017
EXPNO 2 S8G-3-126-C
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171010
Time
INSTRUM _
PROBHD 5 mm DUL 13C-1
PULPROG JL
BOLYENRT- A HAG —~n - g
NS 4000
DS 0
SWH 272712713 Kz ( a
e 5
p sec n-Bu
RG 40.3
ow 22.000 usec
DE 6.00 usec -
300.0 K |
sec
di1_ 0.03000000 sec 0O A
DELTA  1.89999998 sec N N
TDO 1
zzssszes CHANNEL {1 zxzssses (Sb) $
NUC1 13C L i

P1 9.70 usec

PL1 -0.50 dB
SFO1 100.6288660 MHz
====

wal

NUC2 1H

PCPD2 $0.00 usec

PL2 ~240 dB

PL12 15.10dB

0dB
SFO2 400.1516010 MHz
;2 - Processi rameters
SF 100.6177980 MHz
wow EM

SSB 0
LB 3.00 Hz
GB 0
PC 1,00

; E—

JIE UL gL §

1 i |

I | I | | 1 I I 1 i I I I 1

210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 S50 40 30 20
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Current Data Parameters —3 —
NAME 15092017 $8G-3-112-H
EXPNO [
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170915

11.22
INSTRUM !m:t
PROBHD & mm DUL 13C-1

PULPROG 2030
T az2Tes
SOLVENT CDCI3
NS 15
DS ]
SWH 6410.256 Hz =
FIDRES 0195625 Hz

. S0 O |

e

ow 78.000 usec M NH
X g se) 1
D1 200000000 sec (9¢) $

1 L. s
======== CHANMEL f1 ========
NUC1 1H
P 10,00 usec
PL1 -2.40 dB
SFO1 4001528010 MHz
F2 - Processin rameters
si 16364
SF 400.1500168 MHz
wow EM
S8B 0
LB 0 Hz
GB 0
PC 1.00

AN A ) . .lul'u;__; J*LA__J_I_JII

-
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15

5 &8 -

0.5 ppm

HH

2.10
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2097
5.3670
52.6269
51.8908
43,4492
34.9545
29,2798
27.6914
25,8583
14.5604
17.3175
77.0000
76.6824

<

e}

— 1
ﬂ\"'\-\_
-

205.
5

HAME 15082017
EXPHNO 3
PROC 1
F2 - Acquisition Parameters
Drale 20170915
Time 0.25
INSTRUM
PROBHD 5 mm DUL 13C=1
PULPROG
TD
SOLVENT COCI3
5000 4

] =T ™ ~ ™M o~
(=11 i (4] r~ Ly ] L]
e - = &
=) = M wR o L =]
N B 9 a & s T
oy [ - S X ] ™ .
- M o N L
58G-3-112-C

L }

[1]
SWH 22727273 Hz
ﬂgHES 0.346791 Hz

1.411BA20 sie
RG 57
ow 22.000 usec
DE B.00 usec
TE 300.0 K
D1 200000000 sec i
di 0.02000000 sec
DELTA 1.69990356 sec |
s ' 0 N7 N
EEEEEEEE CH!.H;J‘:EI. 1 ememzEnn |

[ 3

P1 9.70 usec {ae) 's
PL1 .. N,

=.50 dB
SFO 100.6288660 MHz

i )\

B M R o e e R L b s M

210 200 190 180 170 160 150 140 130 120 110 100 90 &0

131
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Current Data Paramelters
NAME 19102017
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20071019

10,07
INSTRUM !m:t
PROBHD 5 mm DUL 13C-1
%me 230
SOLVENT cDCL3
NS 13
DS
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AD S0
RG 144
oW TE.000 usec
DE 6.00 usec
TE 300.0 K

======== CHANNEL 1 =====c==

HUCH 1H

P1 10,00 usec

PL1 =240 dB

SFON 400.1528010 MHz

F2 = Processin rameters
si 16364

SF 4001500168 MHz
wow EM

-
P
NN

—23.7613
3.2409
2.8981
2.8805
2.8635
2.8465
2.8294
2.8125
2.7954
2.7888
2.3574
2.2408
2.1971

:
\

1.1857
1.1688

vV

55G-3-131-H

558 1]
LB 0.00 Hz
GB 0
PC 1.00
a J]-_ A .v'_r._jt_J_L*U'*-u-L‘_-——.JL——u -
I 1 | R A R T | B T TR T T | R i e ol | s o R Bl
9 8 7 6 4 3 2 1 0 ppm
5 TN
ol =l ed |n'| ol - | e o e
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129.2536
127.86716
—123.2347
77.3178
77.0000
76.6825

e B

—134.9927
—114.2928
——43.1688
—35.4229

—~—1

(=] oM™~ - w0
< nNnor w
o~ i 4 O -t
o @ @ © -
w ™~ o L)
o 0 N -
o~ vl e vl

Current Data Parameters

NAME 19102017

EXPNO 3

PROCNO 1

F2 - Acquisition Parameters

Date_ 20171019

Time 10.09

INSTRUM

PROBHD 5 mm DUL 13C-1

PULPROG

NS 380

DS 0

SWH 22727273 Hz -

FIDRES 0.346791 Hz

AQ 1.4418420 sec

RG 57

ow 22.000 usec

DE 6.00 usec

300.0 K Ny

o1 200000000 sec |

di 0,03000000 sec (@) G

DELTA 1.89999998 sec N N

1 |

zzasszes CHANNEL 1 zxzesses (5d ) T 5

NUC1 13C \

P1 9.70 usec

PL1 ~0.50 dB
SFO1 100,6288660 MHz

CPOPRO2™Win2Te

NUC2 1H
PCPD2 $0.00 usec
PL2 ~240 dB
PL12 15.10dB
PL13 18.10 dB

SFO2 400.1516010 MHz
g - Processing parameters
SF 100.6178022 MHz
wow EM

SSB 0

LB 3.00 Hz
GB 0

PC 1.00

I

Camna Al un e e -

(N

210 200 190 180 170 160 150 140 130 120 110 100 90 80
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Current Data Paramaters
Exeno o
Loy . 55G-3-121-H
F2 - Acguisition Parameters
Date_ 20171003
Tlrm 23.05
PHﬂBHD SmmB L 13C-1
PI.ILPR'DG
m
SUL'H'EHT cDCI3
NS T
ns u i '
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AG 2.5559540 sec
RG 80.6 -
DE  Boousec. |
u -
TE 3000 K 0 NT N .n-Bu
m 2.00000000 sec ]
1
{55"} Ms
======== CHANNEL M =======c i y,
HUCY 1H
P 10,00 usec
PL1 -2.40 dB
SFO1 400.1528010 MHz
F2-P sgin ramete
si roce 163&9! rs
SF 4001500168 MHz
wow EM
858 0
LB O Hz
GB a
PC 1.00
— — B B b .-JL.J fl'-)l L. _)ulq_
I 1 [ | . [ 7 | | T I | R R By
9 8 7 6 5 4 3 2 1 0 ppm
L
=] =] = e thelbed e har =
- - o o Lorlil o I or ) ol [ ]
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- = = - ) O D F M~ A =~ [~
s [Te] o W 4 o= ow . . a 4 a ) a
[=] Ly} o o] (s [l T ] m ™ o o h g Oh O
L5 ] Ll i | (] ™ ~re-re~ - =< ™ ™oy (o B B I |
Current Data Parameters
MNAME oatm2017
EXPHNOD 2 —3=1 -
o ! SSG-3-121-C
F2 - Acquisition Parameters
Drale 20171003
Tima 23.06
INSTRUM
PROBHD 5 mm DUL 13C=1
PULPROG
TDL‘I'EHT CDCI3 | |
g T
o0s 1]
SWH HTEATIH
FIDRES 0.346791 Hx
AD 141 BA20 Sae
RG 57
ow 22.000 usec
DE 600 usec s,
TE 300.0 K I
sec
dil _ 0.03000000 sec 0 =, -n-Bu
DELTA 1.60990998 sac N N
TOu 1 hh
a5
mzzzm=ss CHANMNEL (1 szzzeess {59]
HLUC1 13C
P 9.70 usec
PL1 =50 dB
SFOn 100.6268660 MHz
— . Fa—y i i i L I. i 1
Wﬂlh1 - - v & = ey oy
NUC2 1H
PCPD2 90.00 usec
PLZ2 -2.40 dB
PL12 1510 B
PL13 18.10 dB
5 400.1516010 MHz
F2 - Processing paramelers
5 32748
SF 100,61 TE068 MHz
wWow EM
5B 0
Le 3.00 Hz
GB o
PC 100 J_ L \-
P . W E—————— e
| | |
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters

NAME 14102017

EXPNO 4

PROCNO 1

F2 - Acquisition Parameters

Date_ 20171014

Time 22.45

INSTRUM

PROBHD 5 mm DUL 13C-1

irgwnoc 29

SOLVENT cDCI3

NS

DS 0

SWH 10.256 Hz

FIDRES 0,195625 Hz
Q sec

RG 71.8

bw 78.000 usec

TE 300
D1 2.00000000 sec
TDO

======== CHANNEL f1 =zz=ccee

FONOCF N TYVMOUVOYDANNOYWTHONO-MMOoOOTAATNNOM™MM
THEMOWVHENONODFONOTOWOOFEOONRONMEHMN WO
OFWITNMOFOAFOUMMNOOWOUTONADNDWSTNODWT N
CEHYTIYMAdNOOOSTMOMMMOMM NN N NN A e

. . B P . e N . o le' 8N s
T T o B B B B o B B B L B B B B B B B B B B B B B B B B B B B

SSG-3-127-H

NUC1 1H
P1 10.00 usec
PL1 -2.40dB
SFO1  400.1528010 MHz
ke ) aimminid
SF  400.1500172 MHz
wow EM
SSB 0
LB 0 Hz
GB 0
PC 1.00
A J LgMJ -~
r N [P T . r . [
9 6 4 3 0 ppm
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o o~ OoOw ™M ~ ~~TNY ™
o~ - ™ w - O OO0 ™ NO™ At MAOANOMNOVWOMUOM™M
o~ ™~ TN N O wonN O WO DUV NONONE vt W e
-t r~ Mmoo & O ~winw ™M - O LCWHTIT-NetNOWOWAHN
. . UARE . . CAOR R . MmMOow TrATTOUDNANONMO D™~
r~ 0 -~ ™M o OO~ O N, €20 T S A R R N ISR A SR T
o ) W o M NN e ~r~w NNUMFODNNNHOOM
o~ - i vl e el e | ~e~~ TFEMOMM N NN NN e
slmi 1?102011
EXPNO 5 S$SG=3=127-C
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171014
Time 22,46
INSTRUM
m&p&c&Smm L 13C-1
T A [
NS 79
DS 0
SWH 273 Hz
FIDRES 0.346791 Hz 4 h
AQ 1.4418420 sec
RG 57
oW 22,000 usec n-Bu
DE 6.00 R
D1 200000000 |
sec
di1_ 0.03000000 sec O N7 N~
DELTA 169999998 sec n-Bu
& Ts
zzssszes CHANNEL /1 zzzssses ( )
NUC1 13C \
P1 9.70 usec
PL1 -0.50 dB
SFO1 1006268660 MHz
s======= CHANNEL‘I"Z;ELW \ ek ek l‘ ”
NUC2 1H
PCPD2 $0.00 usec
PL2 ~240 dB |
PL12 15.10dB
PL13 18.10 dB
SFO2 400.1516010 MHz
F2 - Processl rameters
si 32788
SF 100.6178058 MHz
wow EM
SSB 0
LB 3.00 Hz
GB 0
PC 11.00 [ l J \‘
o —— NI " W | —

- A ol W Yy Ll et b 4 ey W Lol b ing v Vi Sl ol

210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm

137



=Nl e M OO ] T T AD ) O et W =l el )
Rl pulit = L0 = < T = ™ WD W O O DN o o W AT L=l e e R I ]
i I I — L ==l T T Y R = a0 O w0
= - O I R i i W A W W W L= =
P " LR O oo
Current Data Paramelers
NAME 15102017 55G-3-128-H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20071015
17.13
INSTRUM :Ba:t
PROBHD 5 mm DUL 13C-1
%me 230
SOLVENT CDCI3
NS 10
Ds ]
SWH 6410.256 Hz
FIDRES 0195625 Hz
sec
R 90.5 o
DW 78.000 usec |
DE 5.00 usec ] -
TE $00.0 K M M
D1 2.00000000 sec
1 1s
NUC1 1H
P 10,00 usec
PL1 -2.40 dB
SFO1 4001528010 MHz
F2 - Processin rameters
si 16364
5F 400.1500171 MHz
wow EM
588 0
LB 0 Hz
GB 0
PC 1.00
1 |
Al / | _,:I-. z't_ A '-JUI'-L_._ A, L S
T T [ e | F R T [ T T T | e e o | R B i
9 8 7 6 5 4 3 2 1 0 ppm
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o e} n @& < ™M NN ™ ~r~ v -4 )N ~ o o~ .
o~ 4 s B e e B I | |l - mm™m o~ o™ -4 ™~
?AI‘E 1?:1&017
EXPNO 2 SSG-3-128-C
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171015
Time 17.15
INSTRUM i
PROBHD 5 mm DUL 13C-1
PULPROG | J

NS 180
DS 0
SWH Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 57
ow 22.000 usec
DE 6.00

300.0 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1 m‘mm sec

zzssszes CHANNEL (1 zxzssses
NUC1 13C

P1 9.70 usec

PL1 -0.50 dB

SFO1 100.6268660 MHz

z=====c= CHANNEL 12 ===zccce

NUC2 1H
PCPD2 $0.00 usec
PL2 ~240 dB
PL12 15.10dB
PL13 18.10 dB

SFO2 400.1516010 MHz
g - Processing parameters
SF 100.6178053 MHz
wow EM

0
LB 5 3.00 Hz
PC 1.00

1

[N

1|

210 200 190 180 170 160 150 140 130 120 110 100 90 80

30 20 ppm



7.449%¢
7.4294
7.2505
7.2400
7.2373
7.1680
7.1473

R\
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wr‘v-tlﬂ\rvMNG\O\G\O\O\O\O\O\G\G\O\VVMMMNN:—‘N-—!-—‘-—COOOO
. . . . .

mmmNNNNN ] ‘o-l B B R e ] C -t l L B !clol ‘-~|c0 l—‘ -

/

Semmmm—— [

Current Data Parameters SSG-3-130-H
NAME 14102017
EXPNO 9
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171014
Time 23.04
INSTRUM
PROBHD 5 mm DUL 13C-1
irgwnoc 29
SOLVENT cDCi3 p ~
NS
DS 0
SWH 10.256 Hz
FIDRES  0.195625 Hz S
AQ sec |
RG 71.8
W 78.000 usec Q A~
DE 6.00 usec n-Bu” N N
DI 200000000 sec Ts
00 1 (5h)
sassases CHAN'EL f1 s=sscsee
NUC1
P1 10.00 uaoe
PL1 -240d
SFO1 400. 1szao|o MHz
;'2 - Pmees's rameters
SF 400.1500172 MHz
wow EM
SSB 0
LB 0 Hz
GB 0
PC 1.00 ‘
| A
J JL J . UU_A_MU |
- IR P : - : T P e
9 7 6 5 4 3 2 1 0 ppm
W / (11
EED § F @EnfE ([EseEs
ol ‘o o cNledlod| |- oo eiled
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Current Data Parameters 3—-3- -
NAME 14102017 $8G-3-130-C
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171014
Time X
INSTRUM |
PROBHD 5 mm DUL 13C-1
PULPROG J
7 — - e~ - =~ S
NS 9
DS 0
SWH 272712713 Wz
FIDRES  0.346791 Hz ( ‘
AQ 1.4418420 sec
RG 57
ow 22.000 usec
DE ~
35 " 300.0 K |
00000000 sec
d11 0,03000000 sec O N/ N~
DELTA  1.80999998 sec n-Bu
TDO 1 "fs
zzssszes CHANNEL /1 zzzssses (Sh)
NUCt 13C \
P1 9.70 usec
PL1 -0.50 dB
SFO1 100.6288660 MHz
p— sz= 3 oot E ST 4 e
wa L
NUC2 1H
PCPD2 $0.00 usec
PL2 ~240 d8
PL12 15.10dB
PL13 18.10 4B
SFO2 400.1516010 MHz
g-mw rameters
SF 100.6178055 MHz
wow EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00 J J J l
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Paramaters -3-BBB-H
MNAME 21082017 $56=3 8
EXPNO T
PROCNO 1
F2 = Acquisition Parameters
Date_ 20170821
T 115!
INSTRUM
PROBHD 5|'|'||'n 11\'."-—1
PULPROG
O 3
SOLVENT CcDCI3 . -
NS B
DS 0
SWH 6410.256 Hz Fh
FIDRES 0195625 Hz i
RG 114 e |
oW 78.000 usec 0 s
DE 6.00 usec Ph™ "N "N
3000 K |
D1 2.00000000 sec {9i)
1 J
s====c=== CHANMEL 1 ========
NUC1 1H
P 10,00 usec
PL1 =240 dB
SFO1 4001528010 MHz
F2 - Processing parameters
5l 1638!
5F 400.1500168 MHz
wWowW EM
S5B 0
LE OHz ,
GB [i]
PC 1.00
LI
N A — AL PR N .
9 8 7 6 5 3 2 1 0 ppm
GEEEEED 5 3 [
=T == Tl R bl ™ o0y
edl =il edled | e edl les o3l e
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1294

197.

Current Data Parameters
MNAME

21082017
EXPHNO 8
PROCHO 1
F2 - Acguisition Parameters
Drale 20170821
Time 12,0
INSTRUM
PROBHD 5 mm DUL 13C=1
#ln.II.PHD-G

OO o M 0D DO D D0 D D

e L R b - RN R N =T i T =]

b L G e ke b AR R 1]

M= = % = 0 = =0 WD O e O

= o O 09 S WD F O O 0D D 0D~ D

CRNEER -l A I T i I ] L |
']

77.3176
76.9%99
76.6822

—40.2247
——35.6189

—21.4680
T=20.1818

<

55G-3-88B-C

DS []
SWH 22T 2ATIH

FIDRES 0346701 He
AQ 14918420 see
RG 57

oW 22.000 usec
DE 6,00 usec
TE 300.0 K

L) 200000000 sec

d11 0.02000000 sec
DELTA 1.6099099E sec

"

Ph

Oph N7 NS

5i) |

TOux 1

z=z===== CHANNEL M ========
P1 9.70 uses

PL1 =0.50 dB

SFn 100.6268660 MHz
CPOPRGZ  wahzif
MUC2 1H

PCPD2 0,00 usec
PLZ =2.40 dB

PL12 1510 dB

PL13 18.10 dB

5 400.1516010 MHz

F2 - Processi ramelers
1)

5F 100061 TEOS0 MHz
WDw

EM
S55B 0
LB 3.00 Hz
GB o
PC 1.040

LLL_HM L

| I

B o] e e e ] L R ] ) o) e et Lottt Liiots) Mot Wittt i) oottt et Baiaind ot
210 200 190 180 170

160 150 140 130 120

110 100 90 &0 70 60 50 40 30 20 ppm
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Current Data Paramelers
L
PROCNO 1 55G-3-119B-H
F2 - Acquisition Parameters
Date_ 20170924
T 23.00
INSTRUM :Bact
PROBHD 5 mm DUL 13C-1
PULPROG 230
D 32768 .
SOLVENT CDCI3 r
N3 12
Ds o
SWH 6410.256 Hz
FIDRES 0195625 Hz
AQ 25559540 sec |
RG 456
oW TE.000 usec N
DE 6.00 usec
TE 2000 K -i-
o 2.00000000 sec (5] 5
TOD 1
======== CHANMEL 11 ========
NUC1 1H
P 10,00 usec
PL1 -2.40 dB
SFO1 4001528010 MHz
F2 - Processin rameters
si 16360
5F 400, 1500168 MHz
wow EM
588 0
LB 0 Hz
GB 0
PC 1.00
A LY L P W
T | B S L (oo B o e Sl L R o B i T T R e i Bl Pl e iy T k] [T e e o) i o S St i i
9 5 0 ppm
-::"i e - s} (5] mk&r““
L= = = oao
ol | o ] o3l e e
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Current Data Parameters

HAME 25092017

EXPHNO 2 -3 -

= } S8G-3-119B-C

F2 - Acquisition Parameters

Drale 20170924

Tima 23,05

INSTRUM |

PROBHD 5 mm L 13C=1

PULPROG

TD

SOLVENT  CDCI3 ) . _ X _ ; |

b o085 —— e (

SWH 23T2T2TIHz

FIDRES 0346791 Hz i R

AD 141 BA20 Sae

RG 57

oW 22,000 usec

DE 6,00 usec

TE 300.0 K =

i 2. (0000000 sec |

d11 0.03000000 sec

DELTA  1.50990998 sec O N"" N

TOO 1

mzzzz=zz CHANMEL (1 =zzzzees Bi -I-E

HUC1 13C (3]

P 9.70 usec

PL1 =50 dB 4 |

SFO1 1005285660 MHz J

S L l\

210 200 1%0 180 170 160 150 140 130 120 110 1'l.;ll:l 80
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9.1187
8.9851
7.5909
7.5703
7.4429
7.4222
7.3147
7.2870
7.2834
7.2687
T.2495
7.2399
7.2218
7.2018
7.1926
7.1782
7.1743
7.16591
7.15%96
7.15587
7.1374
7.1168
7.0568
7.0375
7.0189
6.9731
6.9546
6.5791
6.5619
6.5587
5.5484

KQW

Current Data Parameters

\

MNAME 12082017
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170912
10.0!

INSTRUM
PROBHD 5 mm 13(‘-—1
HJLPRIDG
SDL'II'EH‘I' CDCI3 '
N3 17
DS 0
SWH 6410.256 Hz
FIDRES 0195625 Hz

S0
R 90.5
DWW TE.0D0 usec
DE 6.00 usec
TE 3000 K
D1 2.00000000 sec

======== CHANMEL 11 ========
NUC1 1H

—3.2271
—2.8850

2.4903
2.4560
2.4386

T2 2654

<

55G-3-102B-H

P 10,00 usec A
PL1 -2.40 dB
SFO1 4001528010 MHz
Sf-ﬂhuaﬂg;aramnnmvs
SF 400.1500168 MHz
wow EM
SSB 0
LB 0 Hz
GB 0
PC 1.00
M _ |l_J J. A '-.JL_L.WJJ__...LH__.
3 e L e D o e i | M e Sl o T TG B DL T e B R i ) L
10 9 8 7 3 2 1 ppm
’J-u-1aw ’ﬁ'ﬁm rtﬁtn ﬁlﬁ‘ r— ’ju:j (mTér;_hLFi‘ rnTﬁ
ma |ﬂ ﬂ'q:;‘EﬂE“:Q'q =] = |(@oo o No
=10 pilonlol~ oo clo — m alelmolw me
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PET
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8.6479
7.5%03
7.5696
7.2745
7.2547
7.2533
7.2400

é

]

4.5868
5824
4.5781

Currént Data Paramealers

Bxpro

PROCNO 1 SSG 3 EDE H

F2 = Acquisition Parameters

Date_ 20170820

14,55

INSTRUM :Boct r

PROBHD 5 mm DUL 13C-1

PULPROG 2030 O

O 32768

SOLVENT CcDCI3

NS B

DS 0

SWH £410.256 Hz | =

FIDRES 0195625 Hz

A 2.5558540 sec ~N M

RG 101 H

oW TE.000 usec -]-

s :

DI 200000000 sec (6m)

TOO 1 L.

s====c=== CHANMEL 1 ========

NUC1 1H

P 10,00 usec

PL1 =240 dB

SFO1 4001528010 MHz

F2 - Processing parameters

5l 1638!

5F 400.1500168 MHz

wWowW EM

S5B 0

LB 0 Hz

GB [i]

PC 1.00

I | }'
.l | & JLJ,,_,JH_,_,_-II._JM';__J_ 1
| ) e T T T T~ =T o3 BE T ety P
10 9 8 7 6 3 2 1 ppm

:-l (=) )N . “J- m‘lm h-“ u:t" n:l“
=] o I =] ™ o =(a LIl
- ell led | L] el el |l |w
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[ ac N NYNTNOOOO
o O MNMNOINW-OMN Nt ™M QL NN WD e ™M
-t TN~ 0 ~O N wy A e OO o
0 N OWF~FOoONMmMMmMOWooann - O ~ BMNO - O Y
. AN R T R e e O T M OoOw - e nTmM
o M T NADO~M-AON TR PR . CIR S e SRR
o 200NN NN ~r~ 0 0 OO UM e
el e I B B e B B B e ] | ol o ™ MmN NN -4
umsm %017
EXPNO 2 SSG-3-80B-C
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170820
1457
INSTRUM
PROBHD 5 mm DUL 13C-<1
PULPROG
TO
(TP P Ao e g ” WOV PURE. r— A . TSP m -
NS 304
Ds o f ™
SWH R2T212T3 Kz |
FIDRES  0.336791 Hz o) ,
AQ 1.4418420 sec
RG 57
ow 22.000 usec
DE 6.00 usec
TE 300.0 K \
D1 2.00000000 sec |
1 0.03000000 sec
DELTA  1.89999998 sec ~ N
1 N H
sussssss CHANNEL (1 sossssss +5
N 13C
P1 9.70 usec [Gm]
PL1 -0.50 dB L )
SFO1 100.6268660 MHz
- ™~ L Lok e —
CPDPRG2  waltz16 v
NUC2 1H
PCPD2 $0.00 usec
PL2 -2.40 9B
PL12 15.10dB
PL13 18.10 dB
SFO2 400.1516010 MHz
g-mm rameters
SF 100.61768030 MHz
wow EM
sse o0
L8 3.00 Hz
GB 0
PC 1.00 s \ [
’ |— il —l sl il flrss -
[T Ty e 1 T e ey e e T e T ey T e aaaatan e T 1
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm
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r~r e~ e LF- op P ap ap ™ Fat Bt B ot B o I o [ 6 S [ I e |
Currént Data Paramealers
HAME  S5G-3-137-HT 55G-3-137-HT-H
EXPNO 1
PROCNO 1
F2 = Acquisition Parameters
Date_ 20171129
T 2.55
INSTRUM 5
PROBHD 5 mm QNP 1HA
PULPROG zg
D 32768 ("
SOLVENT CDCI3
NS 23
DS 0
5 9541.984 Hz
FIDRES 0. 291158 Hz
AD S0
RG 128
DWW 52,400 usec
DE 6.50 usec
TE 354K
D1 2 See .,
MCREST 0sec
MCWRE 0.01500000 sec
s======= CHANMEL f1 s======-=
HUC1 1H
P1 10,00 usec
PL1 =1.00 dB
SFO1 5063029915 MHz
F2 - Processing parameters
si 52788
SF 5983000384 MHz
wWDwW no
558 0
LB 0 Hz
GB [i]
PC 1.00
- | L A
l; | I LS l'l.._\,ll"-..,_,._,.-'ll'ul'l\_
T T LSS R S S T [Fe e T | EahEta L o | R T e
9 8 6 5 2 1 0 ppm
o "Jm w0 =1 ‘J- q-"’ril AR NII"HH'
- |2 =] =] - =L bl e '-.|".
(2] | - L ol L] 0 v=| =02 ]
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Current Data Paramalers
NAME  S5G-3-137-HT
EXPHO 2
PROCHO 1

F2 - Acquisition Parameters
Date 20TI2E
3

53.4956

47.8480
3.8195

14

2
3

29,3629
27.451

e §

24 .70

17.0267

11
. 0000
6.7875

7
7

<

— 66,8529

1

—34.4128
—30.120
22.7726

S5G-3-137-HT-C

s===s=== CHANMNEL 1 ====s===
13C

1 AAlusac.
El.'l ode
SFOM 150, 4592037 MHz

m=szz=== CHAMMEL 12 =2======
CPDPRG2 Hﬁ“ﬂﬁ

il

180 180 170

160

150

140

130

120

110

100
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Currént Data Paramealers

MNAME 55G-3-T2B

EXPNO 1

PROCNO 1

F2 = Acquisition Parameters

Date_ 20170817

T 23.37

INSTRUM

5
PROBHD 5§ mm GNP 1H/1
PULPROG zp
T 2768

ol = R
R B Bl I =]
1 £ WD W o
TR o RS I I |

[
=
-

4.812

4.8101
3.8855
3.8843

el
~

—3.2023

—2.3895

—1.7193

535G-3-72B-H

NS 1 s

0s 0 0]

SWH 9541.084 Hz H

FIDRES 0. 291158 Hz

AQ 1.T170832 sec

RG E12 W

oW 52,400 usec I

DE 6.50 usec

TE 300.7 K ~N N

D1 2 sec \ H

MCREST 0sec T

MCWRK  0.01500000 sec S{Ta’]

s======= CHANMEL f1 ======== L )

HUC1 1H

P1 13,00 usec

PL1 =1.00 dB

SFO1 5488.4035904 MHz

F2 - Processing parameters

si 52788

SF 5984000252 MHz

wWDwW EM

558 0

LB 0.30 Hz

GB [i]

PC 1.00

N — [ e - - J__....__...__J_.. ot R A b
, R mEa T — I I r I -
10 9 8 7 6 5 4 1 ppm

A g A A T N
S S =i - - | T o
- - ol (el - - 7] o] ]
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4532

Current Data Paramalers
HAME 55G-3-T18
EXPHO 4
PROCHO 1

F2 - Acquisition Parameters
Date_ 2TOET

Time 2340

INSTRUM spect
PROBHD 5 mm QNP 1H

= =y
MM o U e
= T T - T
L I = O T3 O R R o)
o uy =
o

e

— 144
3

34

129

27

2

117.1126

7.

<

2121
76.9%99
76,7875

—37.6690

—_—23.9022
5235

—21.

55G-3-72B-C

SOLVENT COCi3
HS 61
[ L]
SWH A5045.047 Hz i
FIDRES  1.37T4666 Hx 0
ﬁ 0.3637748 sec
ow 11,100 usec
DE 6.50 usec
TE A00.8 K \“
D1 350000000 sec |
d11 0.03000000 sec
DELTA  3.40000010 sec N N
MCREST 0 sec H
MCWRE  0.01500000 soe JI' 5
sassssss CHANNEL 1 sssssass b
HNUC1 13C {-I"ﬂ ]
P1 4.80 usec - =
PL1T OdB
SFM 150.4843515 MHz | )
m=szz=== CHANMEL 12 =2=2===== T
CPDPRG2 waltz16
2 1H
PCPD2 92.00 usec
PLZ 120,00 dB
PL12 5.50 dB
PLY3 .00 dB
F2 = Processi ramelers
si s
SF 1504678045 MHz
wow EM
538
Le 3.00 Hz
GB
PC 1.00 )
s 5 J .
210 200 190 180 170 160 150 140 130 120 110 100 90 &80 70 60 50 40 30 20 ppm
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Current Data Parameters
NAME 26112017
EXPNO 2
PROCHO 1

F2 = Acquisition Parameters SSGESES1 A4
Date_ 20171126

T 1MT

INSTRUM

PROBHD Smm 111'."-—1

PULPROG

sec /
RG 144 N
DE  Gonusec. O A o
usec
2000 K N Ts
D1 200000000 sec
1
s======= CHANMEL 1 s======c L ':T h} J
NUC1 1H
P 10,00 usec
PL1 =240 dB
SFO1 4001528010 MHz
F2 - Processing parameters
5l 1638!
5F 400.1500168 MHz
wWowW EM
558 ]
LB 0.00 Hz
GB Li] |
PC 1.00

I .___._.,_..,x_d___h__,_l..______Ju___l_/\._)'J-m"h_ﬁ_L__L__n-lh_ 1

I L L L L S S L B B B N N N B B BB NN NN B AL S AL B T T

I
9 8 7 6 5 4 3 2 1 0 ppm

e |= al |alals|al== S
o odl L] v=| v 0% | - L]

154



o ™~ < T no r~
- ) @« ™ (ee] (=1 J w ~OoOw o aAaNwoO ™M O
N < O ™M ™ N n {'s] ~O N ™~ nor-~w woNr-
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- . . . ¥ive M OoOw N AN~ wnm o
o o v o @O N~ — . . . . g e A . o
o o - M NN N ~ -0 M FOMO O
o~ - - ol -t vt e 4 >~~~ < MmO MmMmMm NN
R O
EXPNO 3 S58G-3-134-C
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171126
16,48
INSTRUM
PROBHD 5 mm DUL 13C-1
PULPROG
TD ~ o
v - - ur
NS 364
DS 0
SWH 217 Hz g "
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG .2
DE  aoousec. N4
usec
TE 300.0 K 0 / 4
D1 200000000 sec NN Ts
0.03000000 sec
DELTA 1.891999901"«:
sussssss CHANNEL (1 sossssss L (7b) )
NUCt 13C
P 9.70 usec

PL1 -0.50 dB
SFO1 100.6268660 MHz

PL13 18.10 dB
SFO2 400.1516010 MHz

g - Processi rameters
SF 100.6178022 MHz
wow EM

SSB 0
Le X 3.00 Hz

GB
1.00

N N N | N e ——| A

1 - w samalea g o i

210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm
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Current Data Parameters 55G-3-138-H
HAME 29112017

EXPNO 1

PROCNG 1

F2 = Acquisition Parameters

Date_ 20171128

T 23.35

INSTRUM :Boct

PROBHD 5 mm DUL 13C-1
2930

PULPROG

TD 32768

SOLVENT COCI3

N3 12 "

D3 o

SWH 6410.256 Hz
FIDRES 0195625 Hz
AQ 2.5559540

S8C
RG 362
oW TE.000 usec
DE 6.00 usec
TE 300.0 K
o1 200000000 sec
TOO 1
======== CHANMEL 1 ========
NUECA 1H
P1 10,00 usec
PL1

=240 dB
SFO1 4001528010 MHz
F2 - Processing parameters
5l 1633!
5F 4001 502:‘@ MHz

wow

558 0

LB OHz

GBE O

PC 1.00

méﬁ als "an Lj
=S =] =
Ol 1] | | = =
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6698

195,

Current Data Parameters
MNAME 112017
EXPHNO 2
PROCHO 1

F2 - Acguisition Parameters
Drale 20171128

Time

INSTRUM

FIIDBHHD 5 mm DUL 13C=1

™ e I e

- =Ny Bl = N= Ny Y- w [ E=N"r] o r~ €4 Ul
@ ool U Oh M Oh Dy D Ty [ =K -] o ™ e
L TR = - - T I = Ny Py ] Y — O ~ =1 W
- T o o D T =
= el = Tl 4 L
wl bl I A ] o = =~ o o il
vl U el el vl el el el el el o ~re L] ]

55G-3-138-C

B _IJ\

PULP

TD

SOLVENT CDCI3

HS 5000

0s o

SWH BT ATIH

FIDRES 0.346701 Hz

RG 57

oW 22.000 usec

DE 6,00 usec

TE 300.0 K

(53} SBC

d11 Q2000000 sec

DELTA 1.699900998 aac

TOux 1

EREEEEEE CH.M‘JNEI. M emzmzews

P1 9.70 uses

PL1 =0.50 dB

SFn 100.6268660 MHz

======== EHMNEL @ ========

CPOPROE—wakzid

MUC2 1H

PCPD2 0,00 usec
=2.40 dB

PL12 15.10 dB

PL13 18.10 dB

5 400.1516010 MHz

F2 - Processi ramelers
1)

5F 100061 TEOOE MHz
WDw

EM
S55B 0
LB 3.00 Hz
GB o
PC 1.040

| JI‘L 2

210 200 1%0 180 170 160 150 140 130 120 110 100 90 &80 70 60 50 40 30 20 ppm
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irradiated

H4

1

HZ
Hﬁ
HQ
1
w H° !
H3
b “H®
l_h I | L
. - T T T T T T T T[T
ppm 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5
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Hﬁ

agva
1.6%

—_
1.15

—_—

S e e ENELA S S S B e B S S B bt R S RN B A B A B S B S S B A B A |

oom 7.0 6.5 6.0 55 50 4.5 4.0 3.5 3.0 2.5
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S

Hﬁ
HQ
. H1 irradiated
7 H
. j.l i ll _ald
S -
ppm 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5
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161

I W " irradiated % , (Y-
Me®
S5=0 .
: 2
8 H
Hﬁ
8 Me 9
H® Ho
Hl
7 a
H IR
. J,l |1 _a
[ | I =T — T T — T | pa S B T L I B S B (R B S S S L B B (N S S B R
ppm 70 6's 60 5.5 sg 4.5 4.0 3.5 3.0 2.5



et
i’

4
irradiated H

Integral
1.54
1.31

L LI L — T T T [ T F 57 T L = L U B e B e B e e e s m B LB S R S R R S (N B B B R
ppm 70 " ¢'s 60 55 50 4.5 4.0 3.5 3.0 2.5
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irraldiated [

Hﬁ

H4
Hl

H? r
HSHH5
. ) . , . _J .

LI B | | T T |'—|'"I—1—l T Lo 1_I_ LI T 'I L | T '|

B.040 —

-100.0

Inteqral

L B LA R B S R L |

pom 7.0 65 60 55 50 4.5 4.0 3.5 350 2’5

163



irradiated

N\

A

Me®
S5=0 .
2
i 23 H
Hﬁ
8 Me 9
H° Ho
Hl
7 2
H H3'| HE j
S Ill i ", lL L
) J ﬁ ﬁ
[ N e S S R S S S S AN B SR B B B S T T T T L T LA S B B . | - |
ppm 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5
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S

- S WA

Integral

irradiated
HZ
Hﬁ
H° Ho
Hl
|
i ‘ M .J.II_ I.J. ad
— T ] T T T '| T —r—r—]—r—s -'1—I_'| | B S B l_|_|_r_l I_'I"_l_ T T T "r—r' LB T 1
5.5 5.0 4.5 4.0 3.5 3.0 v
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