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Experimental Section:
General Information

Unless otherwise noted, reactions for the preparation of the substrates were
performed in oven-dried glassware under nitrogen atmosphere with freshly
distilled solvents. The catalytic reactions were performed under Nitrogen
atmosphere. DCE, DCM, Toluene and CH3CN were distilled from CaH, under
nitrogen. THF were distilled from Na metal under nitrogen. All other commercial
reagents were used without further purification, unless otherwise indicated. *H
NMR and **C NMR spectra were recorded on a Varian 400 MHz, Bruker 400 and
600 MHz Spectrometers using chloroform-d (CDCI3) and CD,Cl; as the internal
standards. Compounds 1b-1d, 1f-10 and 1q have been prepared in literatures.
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2] Naturally Occurring bioactive molecule with BIMs moiety™:

(U

. 1,1-bis(1H-indol-3-yl)
Turbomycin A (1l Turbomycin B (1ll) -2-phenylethane (IV)

R=H Arundine (VII)
Arsindoline A (V) Arsindoline B (VI) R=CH;3 Viberindole A (VIII)
R =CH,0Ac Streptindole (IX)

Figure s1. List of BIMs with biological activity.

3] Representative Synthetic Procedures:

(a) Preparation of 1-propyl-1H-indole (1b):

NaH (1.2 equiv)
@ +  nPr—l o ©f\>
N (1.2 equiv) DMF,0°C-rt, 3 h N
. uiv
g (95%) w P

Indole (1.0 g, 0.009 mol) was dissolved in anhydrous DMF before cooling to 0
°C. Sodium hydride (60% dispersion in mineral oil, (0.41g, 0.010 mol) was added
in small portions over a period of 10-15 min. Once addition was complete, the
reaction mixture was stirred at 0 °C for 30 min before n-propyl iodide (1.74qg,
0.010 mol) was added. The solution was continued to stir it at room temperature
until completion. The reaction was monitored by TLC before it was quenched by
a dropwise addition of water. The solution was extracted with ether, washed with
water, brine and dried over MgSQO,. After filtration, the filtrates was concentrated
to afford the crude product which was purified by flash column chromatography
on silica gel to afford 3b (1.29 g, 0.008 mmol) in 95% yield.

(b) Preparation of N-phenyl Indole (11):
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N

© DMF, é%/? °C,16 h @
11

Indole (500 mg, 0.0042 mol), iodobenzene (0.87g, 4.3 mmol), copper(l) iodide
(82 mg, 0.0004 mol) and cesium carbonate (1.67 g, mmol) were stirred for 16 h at
120 °C in DMF (10 mL). After cooling to room temperature, the reaction mixture
was diluted with EtOAc (30 mL) and washed with water (2 x 20 mL). The
combined aqueous layer was extracted with EtOAc (2 x 20 mL). The combined
organic layer was dried over MgSO,, filtered and concentrated in vacuum.
Purification by silica-gel chromatography afforded the product 11 as colorless oil
(790 mg, 4.1 mmol, 96%).

All other derivative 1b-10, 1g were prepared according to the above reported

procedure and their spectral data have been reported previouslyr ™

(c) Preparation of 2-diazo-2-phenylacetonitrile compound (2a-2h ):

N2 N2 N> N2

cl 2b Br 2c FsC 2d HsC 2e
Cl B
\©)kCN r\@)'l\CN Meo\©)J\CN CN
2f 2g 2h 2i

Figure s2. List of diazo substrates

To an aqueous solution (40 mL) of ammonium acetate (21.8 g, 282.9 mmol) and
sodium cyanide (5.2 g, 103.7 mmol), agueous ammonia (35% w/w; 29 mL) and
ethanol (40 mL) was added benzaldehyde (10 g, 94.3 mmol); the resulting
solution was stirred at 25 °C for 5 h. The solution was extracted with diethyl

cho NH4OAc (3 equiv), NHy 1, ditetrgl ether.HCI N2
i I, min.
O/ NaCN (1.1 eqU|v),= oN - N
aq. NH3, H,0, EtOH, 2. NaNO; (1.2 equiv),
rt, 5 h. conc. HCI, Hy0, 2a

0-10°C, 15 min.



ether, dried over MgSQ., filtered and concentrated at 20-30 °C under reduced
pressure; the crude material was used immediately for the next step. (Caution:
Aqueous layer was cooled in ice and treated by sodium hypochlorite solution,
NaClO).

To the crude 2-amino-2-phenylacetonitrile was added Et,O.HCI (80 mL); and
the mixture was stirred for 15 min. at room temperature. The pale yellow
precipitates were collected, and washed with cold diethyl ether (2 x 10 mL). This
solid residue was dissolved in water (100 mL), and treated with diethyl ether (100
mL). The aqueous layer was separated from ether and used for the next reaction.
The aqueous solution of 2-amino-2-phenylacetonitrile hydrochloride (100 mL)
and diethyl ether (100 mL) was cooled to 0 °C, and to this solution was treated
with an aqueous solution (25 mL) of NaNO, (7.8 g, 113.1 mmol). To this mixture
was added concentrated HCI (0.20 mL); and the reaction mixture was stirred for
additional 5 min. The solution was extracted with diethyl ether (50 mL), and the
ether extracts were washed with 10% aqueous Na,COs. The extract was dried
over MgSQ,, filtered and concentrated under reduced pressure. The crude product
was purified on a silica column with 15% dichloromethane/n-pentane to afford
2-diazo-2-phenylacetonitrile 2a as red viscous oil (2 g, 13.98 mmol, 14.8 %
overall yield).

All other diazo derivative 2b to 2h were prepared according to the above
procedure.
(d) Preparation of 2-diazo-3-phenylpropanenitrile compound (2i):

A flask was charged with sodium bisulfite (6.5 g, 62.0 mmol) and water (17
mL). To this solution was added slowly a THF solution (14 mL) of
phenylacetaldehyde (5.0 g, 4.0 mmol). The resulting suspension was stirred at
room temperature for 40 min before treatment with ammonium hydroxide
solution (4.85 mL). The resulting solution was stirred at 60 °C for 1 h and kept on
stirring at room temperature for 12 h. The solution was cooled at 0-5 °C and
aqueous sodium cyanide (2.42 g, 49.0 mmol) in 14 mL water was slowly added
over 5 min. The resulting solution was stirred at room temperature for 18 h and
then extracted with ether. The combined organic layer was dried over MgSO, and
evaporated to afford aniline derivative. The crude material was used immediately
for the next step.



The next two steps are similar to the above procedure followed for preparation of
2a-2h.

4] Standard Catalytic Procedure:
(a) Synthesis of 2,2-bis(1-methyl-1H-indol-3-yl)-2-phenylacetonitrile (3a):

N 2 (10 mol %) / (50 mol%) ©
N + @ cN (OPh)sPAUCI/ AgOTf NC : O
\ DCM, rt, 2 h \ / |
/ N
\

1a (2.1 equiv) 2a (1.0 equiv) 3a

A reaction tube was charged with (chlorotriphenoxyphosphoranyl)gold(l) (38.0
mg, 0.0698 mmol) and silver(l) trifluoromethanesulfonate (AgOTf) (89.0 mg,
0.349 mmol). To the above mixture was added a dry DCM (1.0 mL), and the
mixture was stirred at room temperature under an argon atmosphere for 5 min. To
this solution was added a dry DCM solution (2 mL) of N-methyl Indole 1la (191
mg, 1.47 mmol) and 2-diazo-2-phenylacetonitrile 2a (100 mg, 0.070 mmol) with
syringe in a period of 25 minute. The mixture was kept stirring at 25 °C for 2 h
before it was filtered over a short silica bed. The solvent was concentrated, and
the crude product was chromatographed through a silica gel column to afford
compound 3a (178 mg, 0.47 mmol, 68% vyield) as light yellow semisolid.

(b) Synthesis of 2,2-bis(1-methyl-1H-indol-3-yl)-2-phenylacetonitrile (5b):

Co

1 hpr “
(1.2 equiv) Ph Ph o
Y. s QUL L~ O L
N + Ph)J\CN 10 mol%, () I \ ) + ’ \N
2a 4n Yn-Pr

MeCN, 25 °C N N N
3h 5b n-Pr n-Pr
(1.0 equiv) 3b
(1.0 equiv) OMe NC
1n MeO OMe Ph
A\
N

4b' \n-Pr

A reaction tube was charged with (chlorotriphenoxyphosphoranyl)gold(l) (38.0
mg, 0.0698 mmol) and silver(l) trifluoromethanesulfonate (AgOTf) (89.0 mg,
0.349 mmol). To the above mixture a dry acetonitrile solution (1.0 mL) was
added, and the mixture stirred at room temperature under an argon atmosphere for
5 min. To this solution was added a dry acetonitrile solution (2 mL) of
2-diazo-2-phenylacetonitrile 2a (100 mg, 0.07 mmol),
1-(4-methoxyphenyl)-1H-indole 1n (155 mg, 0.07 mmol) and 1-propyl-1H-indole


http://en.solvionic.com/products/silveri-bistrifluoromethanesulfonylimide-99.5
http://en.solvionic.com/products/silveri-bistrifluoromethanesulfonylimide-99.5

1b (133 mg, 0.08 mmol) with a syringe in a period of 5 minute. The mixture was
kept stirring at 25 °C for 3 h before it was filtered over a short silica bed. The
solution was concentrated, and the crude product was chromatographed through a
silica gel column with EA/Hexane (3/97) to afford compound 5b (180 mg, 0.036
mmol, 52%, R¢ = 0.43, yellowish semisolid), major byproduct 4n (43 mg, 0.012
mmol, 18%, R = 0.52), homo-coupling compounds 3b (7.0 mg, 0.016 mmol, 4%,
R¢ = 0.40) and 4b’ (2.5 mg, 0.009 mmol, 2%, R = 0.42).

Table s1. Minor products for double indolylations with two different indoles.
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[a] 1 = 0.02 M. [b] Product yields are reported after purification using a silica column.



(c) Reaction of 2-diazo-2-phenylacetonitrile (2a) with other reaction partner.

(10 mol %) (50 mol%)
©)J\CN (OPN)sPAUCH AgOTT Complicated mixture (eq. s1)

DCM, 25°C,2h

(21 equw)
1r

(1.0 equw)

Ny (10 mol %) (50 mol%) [>_§;>
+ CN (OPh)3PAuCI/ AgOTf N (eq. s2)
DCM, 25°C, 2 h, (45%)
(1.0 equiv)

(2.1 equiv) 2a
1s

O NC, = MeMgCl (2.0 equiv) O H :
N
/

oo T

.
/ O Toluene, 135°C O (eq. s3)
[ 14 b, 72% N
~N /

@ (1.0 equiv)
@ N, (10 mol %) (50 mol %) N O
N + @CN (OPh)3PAUCI/ AgOTf O (eq. s4)

OO

Dry ACN, 25 °C, 8 h, H

(51%)
(1.5 equiv)
1n S3

OMe 2a MeO (~15%)
(1.0 equiv)

Scheme S1 : Testing of various other electron rich reaction partner.

Note: Experimental procedure for eq. s1 and eq. s2 same as 3a and experimental
procedure for eq. s4 is same as 5b and Experimental procedure for eqg. s3 follwed
from reference r4.

5] Spectral data:

Spectral data for 1-(4-propoxyphenyl)-1H-indole (1p).
o
N

Q

1p O\/\

Red liquid; *H NMR (400 MHz, CDCl3): & 7.66 (d, J = 7.4 Hz, 1H), 7.44 (d, J = 8.0
Hz, 1H), 7.39 ~ 7.36 (m, 2H), 7.26 ~ 7.23 (m, 1H), 7.20 ~ 7.11 (m, 2H), 7.02 ~ 6.99
(m, 2H), 6.64 ~ 662 (m, 1H), 3.99 ~ 3.95 (m, 2H), 1.87 ~ 1.81 (m, 2H), 1.08 ~ 1.04



(m, 3H), ; *C NMR (150 MHz, CDCls): 5 157.8, 136.3, 132.6, 128.9, 128.3, 125.9,
122.1, 121.0, 120.0, 115.2, 110.4, 102.8, 69.9, 22.6, 10.5.

Spectral data for 2-diazo-3-phenylpropanenitrile (2i).

Pale yellow liquid; *H NMR (400 MHz, CDCls): § 7.41 ~ 7.34 (m, 2H), 7.32 ~ 7.30
(m, 1H), 7.25 ~ 7.23 (m, 2H), 3.55 (s, 2H); *C NMR (100 MHz, CDCly): § 134.8,
129.1, 128.3, 127.9, 113.8, 31.5.

Spectral data for 2,2-bis(1-methyl-1H-indol-3-yl)-2-phenylacetonitrile (3a).

3a

Light yellow Semisolid; *H NMR (600 MHz, CDCls): § 7.52 ~ 7.51 (m, 2H), 7.47 (d,
J =8.1Hz, 2H), 7.35 ~ 7.31 (m, 5H), 7.24 ~ 7.22 (m, 2H), 7.05 ~ 7.02 (m, 2H), 6.53
(s, 2H), 3.67 (s, 6H); *C NMR (150 MHz, CDCls): & 139.8, 137.7, 129.2, 128.5,
127.8, 125.8, 122.1, 121.8, 120.8, 119.7, 114.1, 109.4, 44.4, 32.8; ESI-MS calcd. for
CasH21N3: 375.1735; found: 376.1808 [M+H].

Spectral data for ethyl 2-(1-methyl-1H-indol-3-yl)-2-phenylacetate (3a’).

COOEt
o
/

3a'

Colorless liquid; *H NMR (400 MHz, CDCl3): § 7.47 ~ 7.42 (m, 3H), 7.33 ~ 7.12 (m,
5H), 7.05 ~ 7.04 (m, 2H), 5.24 (s, 1H), 4.09 (g, J = 7.2, 5.2 Hz, 2H), 3.74 (s, 3H),
1.26 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCls): § 173.0, 138.9, 137.0, 128.6,
1285, 128.4, 127.8, 127.1, 121.8, 119.2, 119.1, 112.2, 109.3, 61.1, 48.9, 32.8, 14.2;
ESI-MS calcd. for C1oH1gNO,: 293.1416; found: 294.1418 [M+H].

Spectral data for 2-phenyl-2,2-bis(1-propyl-1H-indol-3-yl)acetonitrile (3b).

n-Pr

3b )1—Pr




Yellow viscous solid; *H NMR (600 MHz, CDCls): & 7.51 ~ 7.49 (m, 2H), 7.45 ~
7.44 (m, 2H), 7.35 ~ 7.30 (m, 5H), 7.20 (t, J = 7.3 Hz, 2H), 7.00 (t, J = 7.4 Hz, 2H),
6.58 (s, 2H), 3.97 (t, J = 7.2 Hz, 4H), 1.81 ~ 1.75 (m, 4H), 0.85 (t, J = 7.3, 6H); *C
NMR (150 MHz, CDCls): & 139.9, 137.0, 128.5, 128.4, 127.9, 127.8, 125.9, 121.9,
120.9, 120.7, 119.5, 113.9, 109.7, 48.2, 44.8, 23.4, 11.4; ESI-MS calcd. for CaoHzgNs:
431.2361; found: 454.2254 [M+Na].

Spectral data for 2,2-bis(1-butyl-1H-indol-3-yl)-2-phenylacetonitrile (3c).

n-Bu

3¢ h-Bu
Light yellow liquid; *H NMR (600 MHz, CDCls): & 7.51 ~ 7.49 (m, 2H), 7.44 ~ 7.43
(m, 2H), 7.35 ~ 7.29 (m, 5H), 7.21 ~ 7.18 (m, 2H), 7.02 ~ 6.99 (m, 2H), 6.57 (s, 2H),
4.00 (t, J = 6.2 Hz, 4H), 1.75 ~ 1.70 (m, 4H), 1.28 ~ 1.18 (m, 4H), 0.87 (t, J = 4.8,
6H); *C NMR (150 MHz, CDCls): & 139.8, 137.0, 128.4, 127.8, 127.7, 125.9, 121.9,
121.8, 120.9, 119.5, 113.9, 109.6, 46.2, 44.8, 32.2, 20.1, 13.7; HRMS calcd. for
Cs2H33N3: 459.2674; found: 482.2560 [M+Na].

Spectral data for 2,2-bis(1-isopropyl-1H-indol-3-yl)-2-phenylacetonitrile (3d).

W

3d )\

Light brown semisolid; *H NMR (600 MHz, CDCls): & 7.51 ~ 7.49 (m, 2H), 7.39 ~
7.35 (m, 4H), 7.33 ~ 7.29 (m, 3H), 7.19 ~ 7.17 (m, 2H), 6.99 ~ 6.97 (m, 2H), 6.72 (s,
2H), 4.62 ~ 456 (m, 2H), 1.42 ~ 1.41 (m, 12H); **C NMR (150 MHz, CDCls): 5
139.9, 136.6, 128.4, 127.9, 127.7, 126.0, 124.5, 122.1, 121.7, 120.9, 119.5, 114.1,
109.7, 47.3, 45.2, 22.7; ESI-MS calcd. for CaHzoNa: 431.2361; found: 454.2254
[M+Na].

Spectral data for 2,2-di(1H-indol-3-yl)-2-phenylacetonitrile (3e).

3e




Yellow semisolid; *H NMR (600 MHz, CDCls): § 8.01 (s, 2H), 7.51 ~ 7.47 (m, 4H),
7.38 ~ 7.32 (m, 5H), 7.20 (t, J = 7.4 Hz, 2H), 7.01 (t, J = 7.7 Hz, 2H), 6.65 (s, 2H);
3C NMR (150 MHz, CDCls): & 139.4, 136.9, 128.5, 127.9, 127.8, 125.3, 124.9, 122.6,
121.6, 120.7, 120.2, 115.7, 111.3, 44.8; ESI-MS calcd. for Co4H17N3: 347.1422; found:
370.1315 [M+Na].

Spectral data for 2,2-bis(1-allyl-1H-indol-3-yl)-2-phenylacetonitrile (3f).

N

g

Colorless liquid; *H NMR (600 MHz, CDCls): & 7.51 ~ 7.50 (m, 2H), 7.45 ~ 7.43 (m,
2H), 7.34 ~ 7.29 (m, 5H), 7.20 ~ 7.18 (m, 2H), 7.03 ~ 7.00 (m, 2H), 6.58 (s, 2H), 5.99
~5.88 (m, 2H), 5.14 (dd, J = 10.2, 1.2, 2H), 5.02 (dd, J = 16.8, 1.2, 2H), 4.63 ~ 4.61
(m, 4H); °C NMR (150 MHz, CDCls): & 139.6, 137.1, 133.1, 128.5, 128.4, 127.8,
125.6, 122.1, 121.8, 120.9, 119.8, 117.2, 114.4, 109.8, 48.8, 45.1; ESI-MS calcd. for
CaoH2sN3: 427.2048; found: 450.1941 [M+Na].

Spectral data for 2,2-bis(1,2-dimethyl-1H-indol-3-yl)-2-phenylacetonitrile (3g).

3g

White semisolid; *H NMR (600 MHz, CDCls): § 7.52 (d, J = 7.1 Hz, 2H), 7.37 ~ 7.35
(m, 3H), 7.28 (d, J = 8.2 Hz, 2H), 7.01 (t, J = 7.4 Hz, 2H), 6.73 (t, J = 8.4 Hz, 2H),
6.16 (d, J = 8.2 Hz, 2H), 3.68 (s, 6H), 2.13 (s, 6H); *C NMR (150 MHz, CDCl5): &
140.4, 136.3, 135.6, 128.9, 128.6, 128.1, 126.5, 123.1, 120.6, 119.6, 119.4, 109.4,
108.7, 45.9, 29.6, 11.6; ESI-MS calcd. for CygH2sN3: 403.2048; found: 426.1941
[M+Na].

Spectral data for 2,2-bis(5-bromo-1-methyl-1H-indol-3-yl)-2-phenylacetonitrile
(3h).




Yellow semisolid; *H NMR (700 MHz, CDCls): 6 7.53 (s, 2H), 7.43 (t, J = 4.2 Hz,
2H), 7.35 (d, J = 4.2 Hz, 3H), 7.31 (d, J = 9.1 Hz, 2H), 7.18 (d, J = 9.2 Hz, 2H), 6.53
(s, 2H), 3.68 (s, 6H); *C NMR (150 MHz, CDCls): & 139.0, 136.2, 130.4, 128.7,
128.2, 127.6, 126.5, 125.8, 122.8, 121.3, 120.0, 113.5, 110.7, 44.4, 33.2; ESI-MS
calcd. for Co6H19BroNs: 530.9946; found: 553.9838 [M+H].

Spectral data for 2,2-bis(5-chloro-1-methyl-1H-indol-3-yl)-2-phenylacetonitrile
(3i).

3i \

Yellow semisolid; *H NMR (600 MHz, CDCls): & 7.45 ~ 7.44 (m, 2H), 7.37 (d, J =
1.9 Hz, 2H), 7.36 ~ 7.34 (m, 3H), 7.23 (J = 8.8 Hz, 2H), 7.18 ~ 7.17 (m, 2H), 6.53 (s,
2H), 3.68 (s, 6H); *C NMR (150 MHz, CDCl3): & 139.0, 136.2, 130.4, 128.7, 128.2,
127.6, 126.5, 125.8, 122.8, 121.3, 120.0, 113.5, 110.7, 44.4, 33.2; HRMS calcd. for
Ca6H19ClN3: 443.0956; found: 443.0956 [M+H].

Spectral data for 2,2-bis(6-bromo-1-methyl-1H-indol-3-yl)-2-phenylacetonitrile

@)
[

Br NC 3
it
/ . N

3j \

Brownish jelly; *H NMR (700 MHz, CDCls): & 7.54 (s, 2H), 7.43 (t, J = 4.2 Hz, 2H),
7.35 (d, J = 4.2 Hz, 3H), 7.31 (d, J = 9.1 Hz, 2H), 7.18 (d, J = 9.2 Hz, 2H), 6.53 (s,
2H), 3.68 (s, 6H); *C NMR (150 MHz, CDCls): & 139.0, 136.2, 130.4, 128.7, 128.2,
127.6, 126.5, 125.8, 122.8, 121.3, 120.0, 113.5, 110.7, 44.4, 33.2; ESI-MS calcd. for
CosH19BroNs: 530.9946; found: 553.9838 [M+H].

Spectral data for 2,2-bis(1,6-dimethyl-1H-indol-3-yl)-2-phenylacetonitrile (3Kk).

O

3k \




White semisolid; *H NMR (600 MHz, CDCls): § 7.51 ~ 7.50 (m, 2H), 7.35 ~ 7.31 (m,
5H), 7.10 (s, 2H), 6.88 ~ 6.86 (m, 2H), 6.47 (s, 2H), 3.64 (s, 6H), 2.47 (s, 6H); *C
NMR (150 MHz, CDCls): & 139.9, 138.1, 131.9, 128.7, 128.4, 127.8, 127.7, 123.7,
121.9, 121.4, 120.4, 114.0, 109.4, 44.7, 32.8, 21.8; ESI-MS calcd. for CogHasNs:
403.2048; found: 404.2052 [M+H].

Spectral data for 2-phenyl-2,2-bis(1-phenyl-1H-indol-3-yl)acetonitrile (3I).

s %

Colorless viscous solid; *H NMR (600 MHz, CDCls): § 7.62 ~ 7.59 (m, 3H), 7.54 ~
7.53 (m, 2H), 7.46 ~ 7.44 (m, 3H), 7.40 ~ 7.28 (m, 11H), 7.24 ~ 7.22 (m, 2H), 7.13
~7.10 (m, 2H), 6.85 (s, 2H); *C NMR (150 MHz, CDCls): & 139.1, 137.0, 131.2,
129.6, 129.4, 128.7, 128.1, 127.9, 126.8, 124.6, 123.0, 121.4, 121.0, 120.8, 116.8,
116.3, 110.8, 44.8; ESI-MS calcd. for C3sH2sN3: 499.2048; found: 522.1931 [M+Na].

Spectral data for 2-phenyl-2,2-bis(1-(p-tolyl)-1H-indol-3-yl)acetonitrile (3m).

2

White semisolid; *H NMR (600 MHz, CDCls): & 7.62 (d, J = 9.0 Hz, 2H), 7.57 (d, J =
8.4 Hz, 2H), 7.49 (d, J = 7.8 Hz, 2H), § 7.36 ~ 7.20 (m, 13H), 7.09 (t, J = 7.8 Hz, 2H),
6.82 (s, 2H), 2.38 (s, 6H); **C NMR (150 MHz, CDCls): & 139.2, 137.1, 136.8, 136.6,
131.1, 130.1, 129.4, 129.2, 128.7, 127.9, 126.3, 124.5, 122.8, 120.9, 120.6, 116.8,
115.9, 110.8, 44.8, 20.9; ESI-MS calcd. for CagHzoN3: 527.2361; found: 550.2254
[M+Na].

Spectral data for 2,2-bis(1-(4-methoxyphenyl)-1H-indol-3-yl)-2-phenylacetonitri-

le (3n).
Q N

MeO




White semisolid; *H NMR (600 MHz, CDCls): § 7.61 (d, J = 7.7 Hz, 2H), 7.57 (d, J =
8.1 Hz, 2H), 7.41 (d, J = 8.4 Hz, 2H), 7.36 ~ 7.32 (m, 3H), 7.29 (d, J = 8.8 Hz, 4H),
7.20 (t, J = 7.3 Hz, 2H), 7.08 (t, J = 7.8 Hz, 2H), 6.95 (d, J = 8.8 Hz, 4H), 6.80 (s, 2H),
3.83 (s, 6H); *C NMR (150 MHz, CDCls): § 158.5, 139.3, 137.5, 132.1, 128.9, 128.6,
128.0, 127.9, 126.2, 126.1, 122.8, 121.5, 120.9, 120.5, 115.8, 114.7, 110.7, 55.6, 44.9;
ESI-MS calcd. for C3gH29N30,: 559.2260; found: 560.233 [M+H].

Spectral data for 2,2-bis(1-(4-chlorophenyl)-1H-indol-3-yl)-2-phenylacetonitrile

(30). @
P4

30 Cl

Yellow semisolid; *H NMR (400 MHz, CDCls): § 7.59 (t, J = 6.8 Hz, 4H), 7.48 (d, J
= 8.0 Hz, 2H), 6 7.43 ~ 7.32 (m, 11H), 7.25 (t, J = 8.0 Hz, 2H), 7.12 (t, J = 7.6 Hz,
2H), 6.80 (s, 2H); *C NMR (100 MHz, CDCls): & 138.8, 137.6, 136.9, 132.5, 129.8,
128.8, 128.2, 127.8, 126.5, 125.7, 123.4, 121.1, 121.0, 116.8, 110.6, 44.8; ESI-MS
calcd. for C3sH23CI2N3: 567.1269; found: 590.1167 [M+Na].

Spectral data for 2-(4-chlorophenyl)-2,2-bis(1-methyl-1H-indol-3-yl)acetonitrile
(3p).

Cl

3p

Light yellow solid; *H NMR (600 MHz, CDCls): & 7.44 (d, J = 8.2 Hz, 4H), 7.33 ~
7.29 (m, 4H), 7.26 ~ 7.24 (m, 2H), 7.05 (t, J = 8.0 Hz, 2H), 6.50 (s, 2H), 3.70 (s, 6H);
13C NMR (150 MHz, CDCls): § 138.5, 137.7, 133.8, 129.3, 129.2, 128.7, 125.6, 122.3,
121.5, 120.7, 119.9, 113.6, 109.5, 44.3, 32.9; HRMS calcd. for CH20CIN3: 409.1346;
found: 432.1238 [M+Na].

Spectral data for 2-(4-bromophenyl)-2,2-bis(1-methyl-1H-indol-3-yl)acetonitrile
(309).



Br

3q

White solid; *H NMR (500 MHz, CDCls): § 7.47 ~ 7.43 (m, 4H), 7.39 ~ 7.36 (m, 2H),
7.32 (d, J = 8.0 Hz, 2H), 7.26 ~ 7.23 (m, 2H), 7.05 (t, J = 7.5 Hz, 2H), 6.54 (s, 2H),
3.69 (s, 6H); *C NMR (125 MHz, CDCly): § 139.0, 137.7, 131.6, 129.6, 129.3, 125.6,
122.3, 121.9, 121.4, 120.7, 119.9, 113.5, 109.5, 44.4, 32.9, 21.0; ESI-MS calcd. for
CasH20BrN3: 453.0841; found: 476.0738 [M+Na].

Spectral data for 2,2-bis(1-methyl-1H-indol-3-yl)-2-(4-(trifluoromethyl)phenyl)

acetonitrile (3r).

CF3

3r

Brown semisolid; *H NMR (600 MHz, CDCls): & 7.66 (d, J = 8.2 Hz, 2H), 7.59 (d, J
= 7.8 Hz, 2H), 7.44 (d, J = 7.5 Hz, 2H), 7.34 (d, J = 8.1 Hz, 2H), 7.27 ~ 7.24 (m, 2H),
7.06 (t, J = 7.6 Hz, 2H), 6.55 (s, 2H), 3.70 (s, 6H); **C NMR (150 MHz, CDCls): &
143.9, 137.8, 130.2, 130.0, 129.3, 128.3, 125.5, 124.9, 122.4, 121.2, 120.6, 119.9,
113.2, 109.6, 44.7, 32.9; HRMS calcd. for Co7H20F3N3: 443.1609; found: 466.1507
[M+Na].

Spectral data for 2,2-bis(1-methyl-1H-indol-3-yl)-2-(p-tolyl)acetonitrile (3s).

3s

Colorless semisolid; *H NMR (600 MHz, CDCls): § 7.49 ~ 7.47 (m, 2H), 7.38 (d, J =
8.1 Hz, 2H), 7.33 ~ 7.31 (m, 2H), 7.26 ~ 7.23 (m, 2H), 7.13 (d, J = 8.0 Hz, 2H), 7.06
~ 7.03 (m, 2H), 6.55 (s, 2H), 3.69 (s, 6H), 2.35 (s, 3H); 1*C NMR (150 MHz, CDCl5):



o 137.7, 137.4, 136.9, 129.3, 129.1, 127.7, 125.8, 122.1, 121.9, 120.8, 119.7, 114.3,
109.4, 44.4, 32.9, 21.1; HRMS calcd. for Cy7Ha3Ns: 389.1892; found: 412.1784
[M+Na].

Spectral data for 2-(3-chlorophenyl)-2,2-bis(1-methyl-1H-indol-3-yl)acetonitrile
(3t).

Cl

3t

Yellow solid; *H NMR (600 MHz, CDCls): & 7.49 ~ 7.40 (m, 4H), 7.32 ~ 7.23 (m,
6H), 7.07 ~ 7.04 (m, 2H), 6.54 (s, 2H), 3.69 (s, 6H); *C NMR (150 MHz, CDCls): §
141.9, 137.7, 134.5, 129.7, 129.3, 128.2, 128.0, 126.1, 125.6, 122.3, 121.3, 120.6,
119.9, 113.4, 109.6, 44.6, 32.9; HRMS calcd. for CasH20CINs: 409.1346; found:
432.1238 [M+Na].

Spectral data for 2-(3-bromophenyl)-2,2-bis(1-methyl-1H-indol-3-yl)acetonitrile
(3u).

Br,

3u

White semisolid; *H NMR (600 MHz, CDCls): & 7.67 (t, J = 7.8 Hz, 1H), 7.45 (d, J =
8.1 Hz, 4H), 7.32 (d, J = 7.9 Hz, 2H), 7.26 ~ 7.20 (m, 3H), 7.07 ~ 7.04 (m, 2H), 6.53
(s, 2H), 3.69 (s, 6H); **C NMR (150 MHz, CDCls): § 142.2, 137.7, 131.1, 130.8,
129.9, 129.3, 126.5, 125.6, 122.7, 122.3, 121.2, 120.6, 119.9, 113.4, 109.6, 44.5, 32.9;
HRMS calcd. for CysH20BrNs: 453.0841; found: 476.0733 [M+Na].

Spectral data for 2-(3-methoxyphenyl)-2,2-bis(1-methyl-1H-indol-3-yl)acetonitril
-e (3v).




White semisolid; *H NMR (400 MHz, CDCls): § 7.49 (d, J = 8.4 Hz, 2H), 7.31 (d, J =
8.1 Hz, 2H), 7.26 ~ 7.21 (m, 4H), 7.08 ~ 7.02 (m, 3H), 6.87 ~ 6.84 (m, 1H), 6.54 (s,
2H), 3.73 (s, 3H), 3.68 (s, 6H); *C NMR (100 MHz, CDCls): & 159.7, 141.4, 137.7,
129.4, 129.3, 125.8, 122.1, 121.7, 120.8, 120.3, 119.7, 114.0, 113.9, 112.9, 109.4,
55.3, 44.7, 32.9; HRMS calcd. for C,7H,3N30: 405.1841; found: 405.1899 [M+H].
Spectral data for 2,2-bis(1-methyl-1H-indol-3-yl)-3-phenylpropanenitrile (3w).

Colorless liquid; *H NMR (600 MHz, CDCls): 8 7.52 (d, J = 8.1 Hz, 2H), 7.30 (d, J =
8.2 Hz, 2H), 7.21 ~ 7.14 (m, 3H), 7.09 (t, J = 8.1 Hz, 2H), 7.02 ~ 6.99 (m, 4H), 6.85
(d, J = 7.7 Hz, 2H), 3.87 (s, 2H), 3.67 (s, 6H); *C NMR (150 MHz, CDCls): § 137.8,
135.8, 130.4, 128.4, 127.9, 127.1, 125.5, 121.9, 121.5, 120.4, 119.4, 112.6, 109.6,
43.8, 42.4, 32.9; ESI-MS calcd. for C,7H23N3: 389.1892; found: 390.1895 [M+H].
Spectral data for 3-phenyl-2,2-bis(1-phenyl-1H-indol-3-yl)propanenitrile (3x).

Colorless viscous solid; *H NMR (600 MHz, CDCls): & 7.62 ~ 7.59 (m, 3H), 7.54 ~
7.53 (m, 2H), 7.46 ~ 7.44 (m, 3H), 7.40 ~ 7.28 (m, 11H), 7.24 ~ 7.22 (m, 2H), 7.13
~7.10 (m, 2H), 6.85 (s, 2H), 3.46 (s, 2H); *C NMR (150 MHz, CDCls): § 139.1,
137.0, 131.2, 129.6, 129.4, 128.7, 128.1, 127.9, 126.8, 124.6, 123.0, 121.4, 121.0,
120.8, 116.8, 116.3, 110.8, 44.8, 43.5; ESI-MS calcd. for Cs;H7N3: 513.2205; found:
536.2105 [M+Na].

Spectral data for 2,2-di(1H-indol-3-yl)-3-phenylpropanenitrile (3y).

3y




White semisolid; *H NMR (600 MHz, CDCls): & 8.09 (s, 2H), 7.48 (d, J = 8.1 Hz,
2H), 7.35 (d, J = 8.3 Hz, 2H), 7.18 ~ 7.14 (m, 5H), 7.09 (t, J = 7.7 Hz, 2H), 6.98 (t, J
=7.2 Hz, 2H), 6.84 (d, J = 7.1 Hz, 2H), 3.89 (s, 2H); *C NMR (150 MHz, CDCl5): §
136.9, 135.6, 130.4, 127.7, 127.0, 125.0, 123.2, 122.5, 121.3, 120.2, 119.9, 114.3,
111.5, 43.5, 42.4, 26.5; ESI-MS calcd. for CosHigNs: 361.1579; found: 362.1575
[M+H].

Spectral data for 2-(1-methyl-1H-indol-3-yl)-2-phenylacetonitrile (4a).

Colorless liquid; *H NMR (600 MHz, CDCls): § 7.45 ~ 7.43 (m, 3H), 7.36 ~ 7.34 (m,
2H), 7.32 ~ 7.24 (m, 3H), 7.10 ~ 7.08 (m, 1H), 7.00 (s, 1H), 5.37 (s, 1H), 3.76 (s, 3H);
3¢ NMR (150 MHz, CDCl3): 6 137.4, 135.7, 129.9, 128.9, 128.1, 127.9, 127.6, 125.8,
122.4, 121.2, 119.8, 118.8, 109.6, 109.4, 34.4, 32.8. ESI-MS calcd. for C17H14N,:
246.1157; found: 247.1238 [M+H].

Spectral data for 2-(1-butyl-1H-indol-3-yl)-2-phenylacetonitrile (4c).

hege

-Bu  4c

Light yellow liquid; *H NMR (600 MHz, CDCls): 5 7.48 ~ 7.41 (m, 3H), 7.38 ~ 7.29
(m, 4H), 7.24 ~ 7.21 (m, 1H), 7.10 ~ 7.05 (m, 2H), 5.37 (s, 1H), 4.09 (q, J =125, 7.4
Hz, 2H), 1.83 ~ 1.78 (m, 2H), 1.34 ~ 1.25 (m, 2H), 0.97 ~ 0.85 (m, 3H); *C NMR
(150 MHz, CDCls): 6 136.7, 135.7, 128.9, 128.0, 127.7, 126.7, 125.8, 122.2, 119.9,
119.7,118.9, 109.8, 109.1, 46.3, 34.4, 32.2, 20.1, 13.7.

Spectral data for 2-(1H-indol-3-yl)-2-phenylacetonitrile (4e).

Colorless liquid; *H NMR (600 MHz, CDCls): & 8.20 (s, 1H), 7.44 ~ 7.31 (m, 6H),
7.24 ~7.01 (m, 4H), 5.38 (s, 1H); *C NMR (150 MHz, CDCls): § 136.6, 135.4, 129.0,



128.1, 127.7, 125.3, 123.2, 122.9, 120.3, 119.8, 118.8, 111.5, 110.1, 34.5. ESI-MS
calcd. for C16H12N2: 232.1000; found: 2255.0900 [M+Na].

Spectral data for 2-phenyl-2-(1-(p-tolyl)-1H-indol-3-yl)acetonitrile (4m).

SRS

)

Colorless liquid; *H NMR (600 MHz, CDCly): & 7.97 (d, J = 8.4 Hz, 1H), 7.76 (d, J =
8.3 Hz, 2H), 7.55 (s, 1H), 7.36 ~ 7.30 (m, 7H), 7.23 (d, J = 8.0 Hz, 2H), 7.17 (t, J =
7.4 Hz, 1H), 5.25 (s, 1H), 2.34 (s, 3H); ©*C NMR (150 MHz, CDCls): & 145.4, 135.4,
134.8, 133.6, 130.0, 129.3, 128.6, 127.9, 127.6, 126.9, 125.4, 124.9, 123.6, 119.5,
118.6, 117.3, 113.9, 34.2, 21.6; ESI-MS calcd. for Cy3HigN,: 322.1470; found:
323.1475 [M+H].

Spectral data for 2-(1-(4-methoxyphenyl)-1H-indol-3-yl)-2-phenylacetonitrile
(4n).

Colorless liquid; *H NMR (600 MHz, CDCls): § 7.51 ~ 7.48 (m, 2H), 7.41 (d, J = 8.3
Hz, 1H), 7.38 ~ 7.32 (m, 6H), 7.23 ~ 7.20 (m, 2H), 7.14 ~ 7.11 (m, 1H), 7.03 ~ 7.00
(m, 2H), 5.43 (s, 1H), 3.87 (s, 3H); *C NMR (150 MHz, CDCls): & 158.6, 137.1,
135.3, 132.0, 129.1, 128.2, 127.8, 127.6, 127.2, 126.2, 123.1, 120.6, 119.7, 118.9,
114.8, 111.3, 110.9, 55.6, 34.5; ESI-MS calcd. for Cy3Hi1gN,O: 338.1419; found:
339.1492 [M+H].

Spectral data for 2-(1-(4-mthoxyphenyl)-1H-indol-3-yl)-2-phenylacetonitrile
(d-4n) with deuterium.
CU on
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Colorless liquid; *H NMR (400 MHz, CDCls): § 7.51 ~ 7.46 (m, 2H), 7.43 ~ 7.28 (m,
6H), 7.24 ~ 7.19 (m, 2H), 7.14 ~ 7.10 (m, 1H), 7.04 ~ 7.00 (m, 2H), 5.42 (s, 0.14H),
3.86 (s, 3H); *C NMR (100 MHz, CDCls):  158.6, 137.1, 135.3, 132.0, 129.1, 128.2,
127.8,127.6,127.2, 126.1, 123.1, 120.6, 119.7, 119.0, 114.8, 111.3, 110.9, 55.6, 34.5;
ESI-MS calcd. for C,3H1sDN,O: 339.14820und: 340.1555 [M+H].

Spectral data for 2-phenyl-2-(1-(4-propoxyphenyl)-1H-indol-3-yl)acetonitrile (40)

BEAS

40

n-PrO

Light yellow liquid; *H NMR (400 MHz, CDCls): 6 7.51 ~ 7.45 (m, 3H), 7.43 ~ 7.31
(m, 7H), 7.23 ~ 7.18 (m, 1H), 7.14 ~ 7.10 (m, 1H), 7.03 ~ 6.99 (m, 2H), 5.42 (s, 1H),
3.96 (t, J = 6.8 Hz, 2H), 1.88 ~ 1.81 (m, 2H), 1.08 (d, J = 7.2 Hz, 3H); *C NMR (100
MHz, CDCls): & 158.2, 137.2, 135.3, 131.8, 129.1, 128.2, 127.8, 127.3, 126.2, 126.0,
123.0, 120.6, 119.7, 118.9, 115.4, 111.2, 110.9, 69.9, 34.5, 22.6, 10.5; ESI-MS calcd.
for CosH2N,0: 366.1732; found: 367.11728 [M+H].

Spectral data for 2-(1-(4-chlorophenyl)-1H-indol-3-yl)-2-phenylacetonitrile (4p).

Yellow liquid; *H NMR (600 MHz, CDCls): & 7.51 ~ 7.47 (m, 6H), 7.42 ~ 7.37 (m,
4H), 7.34 ~ 7.33 (m, 1H), 7.24 ~ 7.23 (m, 2H), 7.15 (d, J = 7.1 Hz, 1H), 5.42 (s, 1H);
13C NMR (150 MHz, CDCly): & 137.6, 136.5, 134.9, 132.6, 129.9, 129.1, 128.3, 127.7,
126.6, 126.5, 125.6, 123.5, 121.1, 119.5, 119.3, 112.4, 110.7, 34.4.

Spectral data for 2-(1-(4-bromophenyl)-1H-indol-3-yl)-2-phenylacetonitrile (4q).




Brownish liquid; *H NMR (400 MHz, CDCls): & 7.51 ~ 7.48 (m, 6H), 7.42 ~ 7.32 (m,
6H), 7.24 ~ 7.23 (m, 1H), 7.16 ~ 7.12 (m, 1H), 5.42 (s, 1H); °C NMR (150 MHz,
CDCly): & 137.6, 136.5, 134.9, 132.6, 129.9, 129.1, 128.3, 127.7, 126.6, 126.5, 125.6,
1235, 121.1, 119.5, 119.3, 112.4, 110.7, 34.4. ESI-MS calcd. for CpHisBrNy:
386.0419; found: 387.0423 [M+H].

Spectral data for (S)-2-(1-(4-methoxyphenyl)-1H-indol-3-yl)-2-(1-methyl-1H-indo
-1-3-yl)-2-phenylacetonitrile (5a).
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CH3
5a
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White semisolid; *H NMR (600 MHz, CDCls): & 7.56 ~ 7.55 (m, 2H), 7.53 ~ 7.50 (m,

2H), 7.41 (d, J = 8.4 Hz, 1H), 7.36 ~ 7.28 (m, 6H), 7.23 ~ 7.18 (m, 2H), 7.09 ~ 7.03
(m, 2H), 6.95 (d, J = 8.2 Hz, 2H), 6.75 (s, 1H), 6.58 (s, 1H), 3.82 (s, 3H), 3.69 (s, 3H);
3C NMR (150 MHz, CDCls):  158.5, 139.6, 137.7, 137.5, 132.1, 129.3, 128.8, 128.6,
127.9, 127.8, 126.2, 126.1, 125.8, 122.8, 122.2, 121.7, 121.0, 120.8, 120.5, 119.8,
116.0, 114.7, 113.9, 110.6, 109.5, 55.6, 44.8, 32.9; ESI-MS calcd. for C3,H;5N30:
467.1988; found: 490.1890 [M+Na].

Spectral data for (S)-2-(1-(4-methoxyphenyl)-1H-indol-3-yl)-2-phenyl-2-(1-propy
-I-1H-indol-3-yl)acetonitrile (5b).

N

White semisolid; *H NMR (600 MHz, CDCls):  7.56 (d, J = 8.4 Hz, 2H), 7.53 ~ 7.48
(m, 1H), 7.41 (d, J = 8.1 Hz, 1H), 7.36 ~ 7.28 (m, 7H), 7.20 (t, J = 7.3 Hz, 2H), 7.07
(t, J = 7.3 Hz, 1H), 7.03 (t, J = 7.4 Hz, 1H), 6.96 (d, J = 7.3 Hz, 2H), 6.73 (s, 1H),
6.65 (s, 1H), 3.98 (t, J = 7.0 Hz, 2H), 3.83 (s, 3H), 1.80 ~ 1.76 (m, 2H), 0.86 (t, J =
7.4, 3H); *C NMR (150 MHz, CDCls): § 158.5, 139.6, 137.5, 137.1, 132.1, 128.8,
128.6, 128.5, 127.9, 126.2, 126.1, 125.9, 122.7, 121.9, 121.7, 121.0, 120.8, 120.4,




119.7,116.1, 114.8, 114.7, 113.5, 110.6, 109.7, 55.6, 48.1, 44.8, 23.4, 11.4; HRMS
calcd. for C3sHagN30: 495.2311; found: 518.2203 [M+Na].

Spectral data for(S)-2-phenyl-2-(1-(4-propoxyphenyl)-1H-indol-3-yl)-2-(1-propyl
-1H-indol-3-yl)acetonitrile (5c).

n-PrO

Brownish semisolid; *H NMR (400 MHz, CDCls): & 7.54 (d, J = 8.0 Hz, 2H), 7.52 ~
7.47 (m, 2H), 7.41 (d, J = 8.8 Hz, 1H), 7.34 ~ 7.26 (m, 6H), 7.19 (t, J = 7.6 Hz, 2H),
7.01 ~ 7.00 (m, 2H), 6.94 (d, J = 8.8 Hz, 2H), 6.72 (s, 1H), 6.64 (s, 1H), 3.98 (t, J =
7.2 Hz, 2H), 3.92 (t, J = 7.4 Hz, 2H), 1.85 ~ 1.73 (m, 4H), 1.03 (t, J = 7.4, 3H), 0.85 (t,
J = 7.4, 3H); 3C NMR (100 MHz, CDCls): § 158.0, 139.6, 137.5, 137.1, 131.9, 128.8,
128.6, 128.5, 127.9, 126.2, 126.1, 125.9, 122.7, 121.9, 121.7, 121.0, 120.8, 120.4,
119.7, 116.1, 115.3, 113.5, 110.7, 109.7, 69.9, 48.1, 44.8, 23.4, 22.5, 11.4, 10.5;
HRMS calcd. for C3gH33N30: 523.2624; found: 523.2626.

Spectral data for (S)-2-phenyl-2-(1-propyl-1H-indol-3-yl)-2-(1-(p-tolyl)-1H- indol

-3-ylhacetonitrile (5d).
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White semisolid; *H NMR (400 MHz, CDCls): § 7.57 ~ 7.52 (m, 3H), 7.49 (d, J = 8.0
Hz, 2H), 7.37 ~ 7.25 (m, 6H), 7.23 ~ 7.18 (m, 4H), 7.07 (t, J = 7.2 Hz, 1H), 7.03 (¢, J
= 7.6 Hz, 1H), 6.75 (s, 1H), 6.65 (s, 1H), 3.98 (t, J = 7.2 Hz, 2H), 2.38 (s, 3H), 1.81 ~
1.76 (m, 2H), 0.86 (t, J = 7.2, 3H); **C NMR (150 MHz, CDCls): 5 139.6, 137.1,
136.7, 136.6, 130.1, 129.4, 129.2, 128.6, 128.5, 127.9, 127.8, 126.4, 125.9, 124.5,
122.8,122.0, 121.7, 121.1, 120.8, 120.5, 119.7, 113.5, 110.8, 109.7, 48.1, 44.8, 23.4,
21.0, 11.4; HRMS calcd. for C34H29N3: 479.2361; found: 502.2259.

5d

Spectral data for (S)-2-(1-(4-chlorophenyl)-1H-indol-3-yl)- 2-phenyl-2-(1-propyl
-1H-indol-3-yl)acetonitrile (5e).



¥

\\\

Yellow semisolid *H NMR (400 MHz, CDCls): & 7.56 ~ 7.50 (m, 3H), 7.49 ~ 7.47 (m,
2H), 7.42 (d, J = 6.8 Hz, 2H), 7.37 ~ 7.29 (m, 6H), 7.26 ~ 7.19 (m, 2H), 7.09 (t, J =
8.0 Hz, 1H), 7.04 (t, J = 8.2 Hz, 1H), 6.75 (s, 1H), 6.63 (s, 1H), 3.99 (t, J = 7.2 Hz,
2H), 1.83 ~ 1.74 (m, 2H), 0.86 (t, J = 7.2, 3H); **C NMR (100 MHz, CDCls): & 139.3,
137.7,137.1, 136.9, 132.4, 129.8, 128.6, 128.5, 128.2, 128.0, 127.8, 126.6, 125.8,
125.7,123.2,122.1, 121.6, 121.3, 120.9, 120.8, 119.7, 117.3, 113.3, 110.5, 109.8,
48.1, 44.8, 23.4, 11.4; HRMS calcd. for CasHzsCIN3: 499.1815; found: 499.1815.

5e

Spectral data for (S)-2-(1-(4-bromophenyl)-1H-indol-3-yl)-2-phenyl-2-(1-propyl

o

-1H-indol-3-yl)acetonitrile (5f).

\\\

Light brown semisolid; *"H NMR (400 MHz, CDCls): & 7.56 ~ 7.50 (m, 3H), 7.49 ~
7.47 (m, 2H), 7.42 (d, J = 6.8 Hz, 2H), 7.37 ~ 7.29 (m, 6H), 7.26 ~ 7.19 (m, 2H), 7.09
(t, J=8.0 Hz, 1H), 7.04 (t, J = 8.2 Hz, 1H), 6.75 (s, 1H), 6.63 (s, 1H), 3.99 (, J=7.2
Hz, 2H), 1.83 ~ 1.74 (m, 2H), 0.86 (t, J = 7.2, 3H); *C NMR (100 MHz, CDCls): §
139.3, 137.7, 137.1, 136.9, 132.4, 129.8, 128.6, 128.5, 128.2, 128.0, 127.8, 126.6,
125.8, 125.7, 123.2, 122.1, 121.6, 121.3, 120.9, 120.8, 119.7, 117.3, 113.3, 110.5,
109.8, 48.1, 44.8, 23.4, 11.4; HRMS calcd. for Cs3HyBrNs: 543.1310; found:
543.1314.

5f

Br

Spectral data for 3,3'-(1-phenylethane-1,1-diyl)bis(1H-indole) (6a).




White semisolid; *H NMR (500 MHz, CDCls): & 7.79 (s, 2H), 7.39 (d, J = 7.5 Hz,
2H), 7.31(d, J = 8.5 Hz, 4H), 7.24 (t, J = 7.0 Hz, 2H), 7.18 (t, J = 7.0 Hz, 1H), 7.12 (t,
J = 8.0 Hz, 2H), 6.93 (t, J = 7.0 Hz, 2H), 6.59 (d, J = 2.0 Hz, 2H), 2.36 (s, 3H); *C
NMR (125 MHz, CDCls): & 148.0, 137.1, 128.0, 127.8, 126.5, 125.8, 124.7, 123.3,
122.1,121.5, 118.9, 111.1, 43.7, 28.7; ESI-MS calcd. for CoH2oN,: 336.1626; found:
337.1630 [M+H].

Spectral data for 3,3'-(1-phenylpropane-2,2-diyl)bis(1H-indole) (6b).

6b H

White Semisolid; *H NMR (400 MHz, CDCls): & 7.88 (s, 2H), 7.36 ~ 7.30 (m, 4H),
7.09 ~ 7.00 (m, 5H), 6.95 (d, J = 2.3 Hz, 2H), 6.84 (t, J = 7.6 Hz, 2H), 6.58 (d, J = 8.0
Hz, 2H), 3.68 (s, 2H), 1.67 (s, 3H); *C NMR (100 MHz, CDCls): & 138.6, 137.0,
130.7, 127.0, 126.5, 125.7, 123.6, 121.4, 121.3, 121.1, 118.8, 111.0, 45.7, 39.2, 26.5;
ESI-MS calcd. for CsH2,N»: 350.1783; found: 351.1780 [M+H].

Spectral data for 3,3'-(1-phenylpentane-1,1-diyl)bis(1H-indole) (6c).

SN O
3,

6¢c

Yellow Semisolid; *H NMR (600 MHz, CDCls): & 7.88 (s, 2H), 7.45 ~ 7.44 (m, 2H),
7.32 ~ 7.30 (m, 4H), 7.18 (t, J = 6.6 Hz, 2H), 7.11 ~ 7.08 (m, 3H), 6.89 ~ 6.87 (m,
4H), 2.76 ~ 2.73 (m, 2H), 1.31 ~ 1.26 (m, 2H), 1.18 ~ 1.13 (m, 2H), 0.78 (t, J = 7.3
Hz, 3H); 3C NMR (100 MHz, CDCls): & 147.3, 136.9, 128.4, 127.6, 126.8, 125.5,
123.5, 122.5, 122.3, 121.4, 118.8, 110.9, 47.9, 40.6, 28.3, 23.3, 14.0; HRMS calcd.
for C,7H2sN,: 378.2096; found: 378.2098.

Spectral data for 3,3'-(1-phenylhexane-2,2-diyl)bis(1H-indole) (6d).

C
2

6d H




Yellow Semisolid; *H NMR (400 MHz, CDCls): 6 7.92 (s, 2H), 7.30 (d, J = 7.2 Hz,
2H), 7.21 (d, J = 8.4 Hz, 2H), 7.09 ~ 6.99 (m, 7H), 6.77 ~ 6.74 (m, 2H), 6.49 (d, J =
6.8 Hz, 2H), 2.03 (d, J = 2.1 Hz, 2H), 1.22 ~ 1.18 (m, 4H), 0.78 (t, J = 6.4 Hz, 3H);
3C NMR (100 MHz, CDCls): & 138.6, 136.9, 130.5, 127.0, 126.8, 125.6, 122.5, 121.8,
121.3, 121.1, 118.7, 110.8, 42.7, 42.2, 35.4, 26.5, 23.1, 14.2; HRMS calcd. for
CasHasN2: 392.2252; found: 392.2256.

Spectral data for 3,3'-(phenylmethylene)bis(1H-indole) or Turbomycin B (6e).

6e H

White Solid; *H NMR (600 MHz, CDCls): & 7.76 (s, 2H), 7.39 (d, J = 7.7 Hz, 2H),
7.35 ~ 7.22 (m, 7TH), 7.17 (t, J = 7.3 Hz, 2H), 7.01 (t, J = 7.5 Hz, 2H), 6.58 (s, 2H),
5.87 (s, 1H); **C NMR (150 MHz, CDCls): & 143.9, 136.6, 128.7, 128.2, 127.0, 126.1,
123.6, 121.9, 119.9, 119.6, 119.2, 111.0, 40.2; ESI-MS calcd. for Ca3H17Ny: 322.1470;
found: 321.1387 [M*-H].

Spectral data for 3,3'-(2-phenylethene-1,1-diyl)bis(1H-indole) (6f).

Light yellow liquid; *H NMR (600 MHz, CDCls): & 8.08 (s, 1H), 7.99 (s, 1H), 7.78 (d,
J = 6.6 Hz, 1H), 7.38 ~ 7.35 (m, 2H), 7.22 ~ 7.16 (m, 3H), 7.15 ~ 7.14 (m, 3H), 7.11
(t, J=7.9 Hz, 1H), 7.07 (t, J = 7.7 Hz, 2H), 7.04 ~ 7.00 (m, 2H), 6.97 (d, J = 2.4 Hz,
1H), 6.92 (t, J = 7.8 Hz, 1H); *C NMR (100 MHz, CDCls): & 138.7, 136.8, 136.1,
128.8, 127.8, 126.8, 125.8, 125.7, 125.6, 124.9, 124.6, 122.2, 121.9, 121.2, 120.9,
120.8, 120.1, 119.6, 116.4, 111.3, 110.9; ESI-MS calcd. for CpsHigN,: 334.1470;
found: 335.1472 [M+H].

Spectral data for 3,3'-(2-phenylethane-1,1-diyl)bis(1H-indole) (6g).




White Semisolid; *H NMR (400 MHz, CDCls): & 7.80 (s, 2H), 7.56 (d, J = 8.0 Hz,
2H), 7.30 (d, J = 8.0 Hz, 2H), 7.16 ~ 7.08 (m, 7H), 7.02 (t, J = 7.2 Hz, 2H), 6.91 (d, J
=2.0 Hz, 2H), 4.79 (t, J = 7.6 Hz, 1H), 3.53 (d, J = 7.6 Hz, 2H); *C NMR (100 MHz,
CDCls): 6 141.3, 136.6, 129.0, 128.0, 127.0, 125.7, 121.9, 121.7, 119.7, 119.4, 119.1,
111.0, 41.7, 36.2; HRMS calcd. for Ca4H20N,: 336.1626; found: 336.1625.

Spectral data for 2-phenyl-2-(1-phenyl-1H-pyrrol-2-yl)acetonitrile (S1).

A\ A
N

Ph Sf“
Yellowish Semisolid; *H NMR (600 MHz, CDCls): & 7 .38 ~ 7.36 (m, 3H), 7.26 ~
7.24 (m, 3H), 7.14 ~ 7.10 (m, 4H), 6.78 ~ 6.77 (m, 1H), 6.33 ~ 6.32 (m, 1H), 6.26 (t, J
= 3.5 Hz, 1H); **C NMR (150 MHz, CDCls): & 138.80, 132.8, 129.3, 128.8, 128.3,
128.1, 127.5, 126.8, 126.6, 124.2, 118.9, 110.5, 108.6, 35.1; ESI-MS calcd. for

C1sHwuN;: 258.1157; found: 259.1162. [M+H].

Spectral data for 3,3'-(phenylmethylene)bis(1-methyl-1H-indole) (S2).

S2 \

White Semisolid; *H NMR (600 MHz, CDCls): & 7.36 (d, J = 8.4 Hz, 2H), 7.33 (d, J =
7.9 Hz, 2H), 7.27 (d, J = 7.8 Hz, 2H), 7.21 ~ 7.18 (m, 5H), 7.00 (t, J = 7.3 Hz, 2H),
6.49 (s, 2H), 5.82 (s, 1H), 3.67 (s, 6H); *C NMR (150 MHz, CDCls): § 143.5, 137.4,
131.3, 130.4, 128.2, 127.2, 121.5, 119.9, 119.8, 118.7, 117.6, 109.1, 39.5, 32.7;
ESI-MS calcd. for C,5H2N,: 350.1783; found: 351.1817.

Spectral data for 2-(4-(dimethylamino)phenyl)-2-(1-(4-methoxyphenyl)- 1H-indol

-3-yl)-2-phenylacetonitrile (S3).

MeO




Yellow Semisolid; *H NMR (400 MHz, CDCls): § 7.44 ~ 7.36 (m, 4H), 7.33 ~ 7.29
(m, 5H), 7.23 ~ 7.17 (m, 3H), 7.06 (t, J = 5.6 Hz, 1H), 6.96 (dd, J = 8.8, 1.2 Hz, 2H),
6.45 (d, J = 8.8 Hz, 2H), 6.54 (s, 1H), 3.84 (s, 3H), 2.94 (s, 6H); **C NMR (150 MHz,
CDCls): § 158.7, 149.9, 140.6, 137.7, 132.3, 129.3, 129.1, 128.5, 128.3, 127.8, 126.5,
126.3, 122.9, 122.8, 121.2, 120.5, 117.5, 114.8, 112.3, 110.6, 55.6, 50.6, 40.4, 29.7;
ESI-MS calcd. for C3;H27N30: 457.2154; found: 458.2160 [M+H].

Spectral data for 2-(4-(dimethylamino)phenyl)-2-phenylacetonitrile (S4).

e
N/

S4 |

Colorless liquid; *H NMR (600 MHz, CDCls):  7.33 ~ 7.23 (m, 5H), 7.15 (d, J = 8.8
Hz, 2H), 6.66 (d, J = 8.6 Hz, 2H), 5.04 (s, 1H), 2.92 (s, 6H); *C NMR (150 MHz,
CDCls): 6 150.2, 136.7, 129.2, 129.0, 128.5, 127.9, 127.6, 120.2, 112.6, 41.7, 40.4 ;

X-ray crystallographic structure and data

X-ray data for compound 3q :

Table 1. Crystal data and structure refinement for ch18209.

Identification code ch18209



Empirical formula Cys Hyp Br N3

Formula weight ~ 454.36

Temperature 296(2) K

Wavelength  0.71073 A

Crystal system Triclinic

Space group P-1

Unit cell dimensions  a=9.542(5) A= 105.75(2)°.
b=11.051(6) A  [=108.68(2)°.
c=11500(7) A 10 =9523(2)°.

Volume 1084.4(10) A3

Z 2

Density (calculated) 1.392 Mg/m3

Absorption coefficient 1.913 mm-1

F(000) 464

Crystal size  0.29 x 0.04 x 0.01 mm3

Theta range for data collection ~ 1.97 to 25.09°.

Index ranges -10<=h<=11, -13<=k<=13, -13<=l<=13

Reflections collected 9487

Independent reflections 3787 [R(int) = 0.1022]

Completeness to theta = 25.09°  98.2 %

Absorption correction  multi-scan

Max. and min. transmission 0.9811 and 0.6070

Refinement method Full-matrix least-squares on F2

Data / restraints / parameters 3787 /0 /267

Goodness-of-fiton F2  0.923



Final R indices [I>2sigma(l)] R1 = 0.0685, wR2 = 0.1448
R indices (all data) R1 =0.2308, wR2 = 0.2086
Largest diff. peak and hole  0.261 and -0.451 e.A-3

Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement
parameters (A2x 103)

for ch18209. U(eq) is defined as one third of the trace of the orthogonalized Uij
tensor.

X 'y z U(eq)

C(1)8089(9) 3898(7) 2915(8) 58(2)
C(2) 6937(10) 4511(7) 2695(7) 60(2)
C(3)6910(8) 5435(6) 2093(7) 48(2)
C(4)8087(8) 5758(6) 1695(7) 42(2)
C(5)9259(8) 5092(7) 1941(8) 64(2)
C(6)9253(9) 4167(8) 2525(9) 77(3)
C(7)8036(8) 6757(7) 973(7) 42(2)
C(8)7002(9) 7673(7) 1262(8) 48(2)
C(9) 7149(10) 8493(7) 2533(9) 50(2)
C(10)  8194(10) 8749(8) 3766(10) 64(2)
C(11)  7986(13) 9584(8) 4806(10) 90(3)
C(12)  6701(13) 10127(9) 4569(11) 90(3)
C(13)  5617(11) 9902(7) 3354(11) 78(3)
C(14)  5856(11) 9063(7) 2304(11) 59(3)
C(15)  3542(10) 8990(8) 380(9) 93(3)

C(16) 5686(10) 7786(7) 382(8) 56(2)



C(17)  7594(7) 6098(7) -478(7) 37(2)
C(18)  7581(8) 6670(7) -1445(7) 39(2)
C(19) 8010(8) 7911(7) -1414(8) 53(2)
C(20)  7888(9) 8140(9) -2542(10)63(2)
C(21)  7354(10) 7158(10) -3708(10)72(3)
C(22) 6918(8) 5914(8) -3778(8) 56(2)
C(23) 7062(8) 5683(7) -2633(8) 41(2)
C(24) 6263(9) 3282(7) -3365(7) 65(2)
C(25)  7105(7) 4806(7) -1096(8) 43(2)
C(26)  9604(10) 7547(7) 1459(8) 48(2)
N(1)4974(9) 8619(6) 1003(9) 66(2)

N(2)6766(6) 4549(6) -2403(6) 46(2)

N(3)10757(8) 8138(7) 1805(7) 72(2)

Br(l)  8047(1) 2627(1) 3692(1) 110(1)

Table 3.  Bond lengths [A] and angles [°] for ch18209.

C(1)-C(2)  1.335(10)
C(1)-C(6)  1.362(10)
C(1)-Br(l)  1.863(7)
C(2-C(3)  1.379(9)
C(2)-H(2)  0.9300
C(3)-C(4)  1.394(9)
C(3)-H(3)  0.9300

C(4)-C(5)  1.391(9)



C(4)-C(7)
C(5)-C(6)
C(5)-H(5)
C(6)-H(6)
C(7)-C(26)
C(7)-C(17)
C(7)-C(8)
C(8)-C(16)
C(8)-C(9)
C(9)-C(10)
C(9)-C(14)
C(10)-C(11)
C(10)-H(10)
C(11)-C(12)
C(11)-H(11)
C(12)-C(13)
C(12)-H(12)
C(13)-C(14)
C(13)-H(13)
C(14)-N(1)

C(15)-N(1)

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

C(15)-H(15C)

C(16)-N(1)

1.547(9)
1.367(9)
0.9300
0.9300
1.508(11)
1.526(9)
1.522(9)
1.378(9)
1.450(10)
1.382(10)
1.419(10)
1.381(10)
0.9300
1.395(13)
0.9300
1.387(12)
0.9300
1.406(11)
0.9300
1.381(10)

1.478(10)

0.9600

0.9600

0.9600

1.374(8)



C(16)-H(16) 0.9300
C(17)-C(25) 1.370(9)
C(17)-C(18) 1.417(9)
C(18)-C(19) 1.383(9)
C(18)-C(23) 1.400(9)
C(19)-C(20) 1.359(9)
C(19)-H(19) 0.9300
C(20)-C(21) 1.381(10)
C(20)-H(20) 0.9300
C(21)-C(22) 1.373(10)
C(21)-H(21) 0.9300
C(22)-C(23) 1.375(9)
C(22)-H(22) 0.9300
C(23)-N(2)  1.373(8)
C(24)-N(2)  1.453(8)
C(24)-H(24A)  0.9600
C(24)-H(24B)  0.9600
C(24)-H(24C)  0.9600
C(25)-N(2)  1.372(8)
C(25)-H(25) 0.9300
C(26)-N(3)  1.115(8)
C(2)-C(1)-C(6)  120.1(7)
C(2)-C(1)-Br(1)  119.4(6)
C(6)-C(1)-Br(1)  120.5(6)

C(L)-C(2)-C(3)  121.1(7)



C(1)-C(2)-H(2)
C(3)-C(2)-H(2)
C(2)-C(3)-C(4)
C(2)-C(3)-HE)
C(4)-C(3)-H(E)
C(5)-C(4)-C(3)
C(5)-C(4)-C(7)
C(3)-C(4)-C(7)
C(6)-C(5)-C(4)
C(6)-C(5)-H(5)
C(4)-C(5)-H(5)
C(1)-C(6)-C(5)
C(1)-C(6)-H(6)

C(5)-C(6)-H(6)

C(26)-C(7)-C(17)

C(26)-C(7)-C(8)
C(17)-C(7)-C(8)
C(26)-C(7)-C(4)
C(17)-C(7)-C(4)
C(8)-C(7)-C(4)

C(16)-C(8)-C(9)
C(16)-C(8)-C(7)

C(9)-C(8)-C(7)

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

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

119.4
119.4

120.9(7)
119.6

119.6

115.9(7)
122.8(6)
121.2(7)
122.2(7)
118.9

118.9

119.8(7)
120.1

120.1

107.3(6)
107.3(6)
111.7(6)
107.9(6)
110.8(5)
111.6(6)
107.7(7)
126.1(7)
125.9(8)
121.6(9)

134.0(9)



C(14)-C(9)-C(8)  104.4(8)
C(11)-C(10)-C(9) 119.6(9)
C(11)-C(10)-H(10) 120.2
C(9)-C(10)-H(10) 120.2
C(10)-C(11)-C(12) 118.2(11)
C(10)-C(11)-H(11) 120.9
C(12)-C(11)-H(11) 120.9
C(13)-C(12)-C(11) 124.6(10)
C(13)-C(12)-H(12) 117.7
C(11)-C(12)-H(12) 117.7
C(12)-C(13)-C(14) 116.5(10)
C(12)-C(13)-H(13) 121.8
C(14)-C(13)-H(13) 121.8
N(1)-C(14)-C(13) 130.3(9)
N(1)-C(14)-C(9) 110.1(8)
C(13)-C(14)-C(9) 119.5(10)
N(1)-C(15)-H(15A)109.5
N(1)-C(15)-H(15B)109.5
H(15A)-C(15)-H(15B) 109.5
N(1)-C(15)-H(15C)109.5
H(15A)-C(15)-H(15C) 109.5
H(15B)-C(15)-H(15C) 109.5
N(1)-C(16)-C(8) 110.2(7)
N(1)-C(16)-H(16) 124.9

C(8)-C(16)-H(16) 124.9



C(25)-C(17)-C(18) 106.7(7)
C(25)-C(17)-C(7) 125.2(7)
C(18)-C(17)-C(7) 128.1(6)
C(19)-C(18)-C(23) 119.0(7)
C(19)-C(18)-C(17) 133.7(8)
C(23)-C(18)-C(17) 107.2(6)
C(20)-C(19)-C(18) 119.0(8)
C(20)-C(19)-H(19) 120.5
C(18)-C(19)-H(19) 120.5
C(19)-C(20)-C(21) 121.2(8)
C(19)-C(20)-H(20) 119.4
C(21)-C(20)-H(20) 119.4
C(20)-C(21)-C(22) 121.5(8)
C(20)-C(21)-H(21) 119.3
C(22)-C(21)-H(21) 119.3
C(23)-C(22)-C(21) 117.2(8)
C(23)-C(22)-H(22) 121.4
C(21)-C(22)-H(22) 121.4
N(2)-C(23)-C(22) 130.0(8)
N(2)-C(23)-C(18) 107.9(6)
C(22)-C(23)-C(18) 122.1(7)
N(2)-C(24)-H(24A)109.5
N(2)-C(24)-H(24B)109.5
H(24A)-C(24)-H(24B) 109.5

N(2)-C(24)-H(24C)109.5



H(24A)-C(24)-H(24C) 109.5
H(24B)-C(24)-H(24C) 109.5
N(2)-C(25)-C(17) 109.7(6)
N(2)-C(25)-H(25) 125.1

C(17)-C(25)-H(25) 125.1

N(3)-C(26)-C(7) 179.1(9)
C(16)-N(1)-C(14) 107.6(7)
C(16)-N(1)-C(15) 125.9(9)
C(14)-N(1)-C(15) 126.5(8)
C(25)-N(2)-C(23) 108.4(6)
C(25)-N(2)-C(24) 125.6(6)

C(23)-N(2)-C(24) 126.0(7)

Symmetry transformations used to generate equivalent atoms:

Table 4. Anisotropic displacement parameters (A2x 103)for ch18209. The
anisotropic

displacement factor exponent takes the form: -2(12[ h2a*2U11 + ... + 2 h k a* b*
Ul2]

U1l U22 U33 U23 U13 U12

C(1)49(6) 64(5) 84(7) 49(5) 30(5)  23(5)
C(2)67(7) 54(5) 73(7) 27(5) 43(5) 1(5)
C(3)31(5) 56(5) 59(6) 13(4) 23(4)  18(4)

C(4)36(5)  49(4)  43(5) 11(4) 22(4) 3(4)



C(5)31(5) 89(6) 101(7) 51(6) 40(5)  26(5)
C(6)58(6) 94(7) 136(9) 88(7) 57(6)  48(5)
C(7)35(5)  44(4) 51(6) 15(4) 19(5) 12(4)
C(8)56(6) 43(5) 55(6) 16(5) 35(5)  13(5)
C(9)55(7) 40(5) 62(7) 8(5)37(6) -1(5)

C(10) 64(7) 63(6) 57(7) 10(5) 25(6)  -10(5)
C(11) 134(10) 55(5) 85(5) -7(4)77(7)  -19(5)
C(12) 134(10) 55(5) 85(5) -7(4)77(7)  -19(5)
C(13) 89(8) 43(5) 136(10) 24(6) 89(8)  16(5)
C(14) 69(7) 44(5) 86(8) 15(6) 61(7)  8(5)
C(15) 77(7) 106(7) 140(9) 61(7) 63(7)  70(6)
C(16) 67(7) 50(5) 63(6) 16(5) 40(6)  21(5)
C(17) 34(5) 40(5) 40(5) 9(4) 20(4)  15(4)
C(18) 36(5) 44(5) 51(6) 27(5) 22(4)  19(4)
C(19) 57(6) 51(5) 70(6) 31(5) 35(5)  20(4)
C(20) 59(6) 74(7) 79(7) 52(6) 29(6)  20(5)
C(21) 67(7) 97(8) 76(8) 60(7) 30(6)  23(6)
C(22) 51(6) 87(6) 46(6) 32(5) 27(5)  18(5)
C(23) 33(5) 42(5) 52(6) 14(5) 19(5)  10(4)
C(24) 65(6) 56(5) 60(6) 0(5) 22(5)  2(5)
C(25) 29(5) 49(5) 59(6) 21(4) 25(5)  11(4)
C(26) 48(6) 52(5) 53(6) 21(5) 27(5) 13(5)
N(1)68(6)  54(4) 93(7) 20(5) 52(6)  19(4)
N(2)46(4) 51(4) 42(5) 9(4) 21(4)  13(3)

N@3)43(5) 80(5) 83(6) 22(4) 20(5) -10(4)



Br(l) 129(1) 110(1) 151(1) 94(1) 82(1)  38(1)

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

for ch18209.

X 'y z U(enq)

H(2)6140 4311 2952 72
H(3)6095 5849 1950 57
H(5)10074 5282 1701 77
H(6)10042 3723 2655 93
H(10) 9032 8362 3894 77
H(1l) 8683 9778 5641 108
H(12) 6562 10679 5276 108
H(13) 4777 10287 3240 93
H(15A) 3259 8670  -543140
H(15B) 3669 9907 656 140
H(15C) 2766 8633 624 140
H(16) 5331 7359  -50567
H(19) 8376 8579  -63463
H(0) 8169 8973  -2528 76
H(21) 7288 7344  -4464 86
H(22) 6542 5256  -4565 68
H(24A) 5238 3194  -3919 98
H(24B) 6324 2642  -2938 98
H(24C) 6895 3172  -3874 98
H@25) 7016 4195  -69151
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Current Data Parameters
NAME RKS-4-208
EXPNO 1
PROCNO i
F2 - Acquisition Parameters
Date_ 20170106
Time 12.30
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29
™D 32768
SOLVENT cpels A\
NS 16
DS 0 N
SWH 12019.230 Hz
FIDRES 0.366798 Hz
a0 1.3631988 sec
RG 512
Dv 41.600 usec
DE 6.50 usec
2 296.0 X (@)
D1 2.00000000 sec 1P \\\
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 =
NuUC1 1H
Pl 10.00 usec
PL1 0.00 dB
SFO1 598.4029920 MHz
F2 - Processing parameters
1 32768
SF 598.4000252 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0 ’
PC 1.00
1D NMR plot parameters
cX 20.00 cm
Y 10.00 cm
F1P 10.000 ppm L e,
F1 5984.00 Hz
F2pP -0.500 ppm
F2 -299.20 Hz
PPMCM 0.52500 ppm/cm
HZCM 314.16000 Hz/cm
— QO |~ O ~ w o
© O | |O O o3 ol S
= —|o|wo|o © o —
8 o "y o =
=] | | | ™~ o~ aa)
[IlllflflllllllllllllllllIlllll1‘l‘l"llll'lIIIlIIIIIlI|]|'I||I|'II|l|llllllllllll|llIllllllllllllllllllﬁﬁ
ppm 8 6 4 2 0
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Current Data Parameters ﬂ i s} (:‘ g S elalioN : : 2 £ B O () —
NAME RKS-4-208
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170106
Time 15.18
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG Zgpg
™D 32768
SOLVENT CDC13
NS 1024
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
4096
11.100 usec
6.50 usec
296.2 K
3.50000000 sec
0.03000000 sec AN
3.40000010 sec
0.00000000 sec N
0.01500000 sec
=zz===== CHANNEL fl =======z=
NuCl 13C
Pl 4.80 usec
PL1 0.00 dB
SFOL 150.4843515 MHz (o)
=== CHANNEL f2 ===z===z== 1p \\\
waltzl6
1H
92.00 usec
120.00 dB
9.00 dB
14.00 dB
598.4029920 MHz
F2 - Processing parameters
SI 65536
¥ 150.4678043 MHz
WDl EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
cx 20.00 cm
034 4.00 cm
F1P 200.000 ppm
Fl 30093.56 Hz | L o »
F2P 0.000 ppm
FZ 008.00}{2 [TTIIII1IIIIlllllllllllIlllllllillIIlllIlll‘llllll'IIIIIIIIIIIIIIIII|I|IIIIIIIIIIIIIIIIIIIIIIIIIIIII]
PPMCM 10.00000 ppm/cm
ek Y504 €718 T for ppm 180 160 140 120 100 80 60 40 20

40



CMOOANNDOAWN-A~MO W — o
o~ ITMHAO TN 0 ©
O MOOMOMOMMOMONNNN [Te] [Te
[ ol ol ol ol ol e S Ll ™ —
BR ER
Current Data Parameters
NAME 20161130
EXPNO 8
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161130
Time 14.18
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz N2
AQ 2.5559540 sec
RG 322
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1 -
2i
======== CHANNEL f]l ========
NUC1 1H
Pl 10.00 usec
PL1 -2.40 dB
SFO1 400.1528010 MHz
F2 - Processing parameters
SI 16384
SF 400.1500173 MHz
WDW EM
SSB 0 -
LB 0.00 Hz
GB 0
PC 1.00
RKS-4-188-P
" I ; 1
SR REEE AR AS EEEALEELES BRI E RIS B A REEL LRSS EEEAEEEIAY ERA RS EIUE i T
10 9 8 7 6 5 3 2 1 ppm
(S| [
N 9
N[N N
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Current Data Parameters
NAME 20161130
EXPNO 9
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161130
Time 14.23
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
e bt diai bt sh o rioabak Atbb A aiale caved Lo APV S Ak
Gl aadedid L e L aa s PP L Lo e ot o PRV Ve Ay o
SWH 22727.273 Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 50.8
DW 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec N2
dil 0.03000000 sec
DELTA 1.89999998 sec CN
TDO 1
== CHANNEL fl ========
13c
9.70 usec .
-0.50 dB 2i
100.6288660 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
- g T R P Ty R "y !memmmm
W"" TU 90,00 ugee e v ‘ =
PL2 -2.40 dB
PL12 15.10 dB
PL13 18.10 dB
SFO2 400.1516010 MHz

F2 - Processing parameters
SI 2768

SF 100.6178041 MHz

WDW EM

SSB 0 .

LB 3.00 Hz

B 0

pC 1.00
RKS-4-188-P

N e FUPTaparrY oy e 20 Atk h_hjn»..-JLL " " P 4 N
v ) Al adad T L huaae gn o W Lad aiad WAPPIA SA A Witk

R L RRAL RRanOAGAD | RARRRREE | ARRGESRRE: | ARG R  Feih i G OG AR i A B S S i Niaddha o | RiA ARS RERERGARS | BRBZRARRILY LIRS B RS | BAEREAER i AARsRAR AL |RemeaR | RASARRAER | RARAREARA [Ty

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 PP
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Current Data Parameters
NAME RKS-4-87
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
2016052

Date_

Time 12.35
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29

™ 32768
SOLVENT €ncl3

NS 16

DS 0

SHH 8389.262 Hz
FIDRES 0.256020 He
AQ 1.9530228 sec
RG 128

oW 59.600 usec
DE 6.50 usec
TE 297.2 K

Dl 2.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec

Pl 10. OD usec
L1 0.00 dB
SFO1 598.5029925 MHz
F2 - Processing parameters
§1 32768

SF 598.5000286 Miz
WD no

558 0

LB 0.00 Hz
GB 0

BC 1.00

1D NMR plot parameters

X 20.00 cm
oY 10.00 cm
Flp 10.000 ppm
Fl 5985.00 Hz
F2p -0.500 ppm
P2 -299.25 Hz
PPMCM 0.52500 ppm/cm
HZCH 314.21249 Hz/cm

2.062

2.0469
5.4897
6.6063

Integral
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Current Data Parameters
NAME 20170120
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20170120
Time 18.54
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 12
DS 0 0o
SWH 6410.256 Hz H
FIDRES 0.195625 Hz
aQ 2.5559540 sec (0]
RG 4 \ *\
DW 78.000 usec '
DE 6.00 usec N 3a
TE 300.0 K |
D1 2.00000000 sec
TDO 1
SFO1l 400. 1528010 MHz
F2 - Processing parameters
SI 16384
SF 400.1500168 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
RKS-4-228-F1A ‘ 1
ERCERCEESUE RS IR S A T I' TR R R R L L T L T Y S S i SR S
9 8 6 5 4 3 2 1 ppm
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173.00

BRUKER

(O

Current Data Parameters

138.87
=————4137.01

112.21
109.27

61.06

48.92

32.75
14.16

NAME 20170120
EXPNO 2
PROCNO 1 l
2 IO P . [ DU i J l
Date_ 20170120
Time 18.59
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT cpcl3
NS 1500
DS 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz O
AQ 1.4418420 sec
RG 57
DW 22.000 usec
DE 6.00 usec (0]
TE 300.0 K \
D1 2.00000000 sec '
d11 0.03000000 sec 3a
DELTA 1.89999998 sec
TDO 1
s=ss=s== CHANNEL fl =s=======
NUC1 C
PY e Eawdiagor i % b ik
PL1 -0.50 dB
SFO1 100.6288660 MHz
= CHANNEL f2
waltzlé

1H
90.00 usec

18.10 d3
400.1516010 MHz

F2 - Processing parameters

s 32768

SF 100.6178021 Miz
WDW EM

SSB 0

1B 3.00 Hz
= 0

PC 1.00
RKS-4-228-F1A

.
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Current Data Parameters
NAME RKS-4-151-1-P2
EXPNO 1 .
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161006
Time 6.54
INSTRUM spect
PROBHD 5 mm QNP 1H/1

PULPROG g

™ 32768
SOLVENT coell

NS 16

DS 0

SWH 8389.262 Hz
FIDRES 0.256020 Hz
A 1.9530228 sec
RG 512

oW 59.600 usec
DE 6.00 usec
TE 301.6 K

1 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

18
10.00 usec

PLL 0.00 dB
SFO. 598.5029925 Mdz

F2 - Processing parameters
S1 32768

SF 598.5000273 MHz
WDl no

sSB 0

LB 0.00 Hz

GB 0

0’ 1.00

1D NMR plot parameters

cx 20.00 em
cY 8.00 cm
Flp 10.000 ppm
Fl 5985.00 Hz
F2p -0.500 ppm
F2 -299.25 Hz
PEMCM 0.52500 ppm/cm
HZCM 314.21249 Hz/cm

O LN MM N ES 0 A LN 1 2 O o O [~ O DD LN [ 40 4D 9 O et o~ wm@mwoso N mnm
R et -k e i g ke il e S5 8 232253 SRR
RS e pafug i dy- B S g frga i Sobv v S i ap i - I3 B8R0 aS 2368
g SRS RIC8 NS ININIIE88S35IS8IqARR SRR BEIRRS SASS
& RRSILLIICCIIINTSAARI3IRTZs88aannh R&A STREL 8833
P‘WFFFFFN\WW@W [\ W
.
— = [n ) oo\ oo o —t 0
8 oo oo Yol o [Ts)
B oo [ | [v|oo |© o o~ =l
@ oo |m o aa) ™ ~
4 - . . . . . . . .
8 N w0 || e <t < (¥
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ppn
77.214
77.002
76.789

Current Data Parameters

i
NAME RKS-4-151-1-P2
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

—— 48.076
— 44.803
— 23.413
— 11.370

Date_ 20161006
Time T.23
INSTRUM spect
PROBED 5 mm QNP 1H/1
PULPROG - 29pg
D 32768
SOLVENT CDC13
NS 428
DS 0
Sii 45045.047 Hz l
FIDRES 1.374666 Hz !
AQ 0.3637748 sec
RG 4096
D 11.100 usec
DE 6.50 usec
TE 302.0 K
D1 3.50000000 sec
di1 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec CN
zzzzzzz= CHANNEL fl ======== I \
NUC1 13C
Pl 4.80 usec N N
PL1 0.00 dB
SFO1 150.5094992 MHz
3b
zzzz=z== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H L m | L
PCPD2 92.00 usec € - e
PL2 120.00 dB
PL12 9.00 dB .
PL13 14.00 dB
SF02 598.5029925 MHz
F2 - Processing parameters
SI 65536
SF 150.4929494 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
CX 20.00 cm
cY 4.00 cm
F1P 200.000 ppm J J
F 30098.59 Hz W, wre A
F2P 0.000 ppm
Fz loogoggﬂzl r‘llllllllllllIllllllllllllllI|IIII[III|IIII|IIIIIllllllI|llIYIIIIlllllIIlIlIlIIIIIIIII||IIIIIIIIIIII
PPMCM 3 ppm/cm
i 160492944 Hefcm ppm 180 160 140 120 100 80 60 40 20
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Current Data Parameters
RKS-4-98-P
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160620
Time 11.50
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29
™ 32768
SOLVENT cDel3
NS 16
DS 0
SWH 9541.984 Kz
FIDRES 0.291198 Hz
AQ 1.7170932 sec
RG 512
oW 52.400 usec
DE 6.50 usec
TE 298.4 K
D1 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL £1
18
10.00 usec
PLL 0.00 a8
SFol 598.5029925 MHz %
F2 - Processing parameters
S1 32768
SF 598.5000277 MHz
Wow no
558 0
LB 0.00 Kz
GB 0
BC 1.00
1D MR plot parameters
X 20.00 cm
cY 10.00 cm
Flp 10.000 ppm
Fl 5985.00 Hz
F2P -0.500 ppm
F2 -299.25 Hz
PPMCM 0.52500 ppm/cm
HICM 314.21249 Hz/cem
" - LL i
— < | O3~ [ S2ed e O o
g O || [ee) — O o3
=1 o || o 0 o~ <t
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Current Data Parameters
NAME RKS-4-107-F3
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20160620

Time 13.38
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29

™ 32768
SOLVENT coell

NS 16

DS 0

SWH 9541.984 Kz
FIDRES 0.291198 Hz
A 1.7170932 sec
RG 512

oW 52.400 usec
DE 6.50 usec
TE 302.0 K

Dl 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

1K

10.00 usec
PLL 0.00 dB
sF01 598.5029925 Miz . A
F2 - Processing parameters NC
s1 32768 \
s¢ 598.5000280 Miz N
WOW no \
55B 0
L8 0.00 Hz
@ 0 N
P 1.00
1D MR plot parameters /I\ 3d
cx 20.00 cm
Y 10.00 em
F1p 10.000 ppm
Fl 5985.00 Hz
F2p -0.500 ppm
F2 -299.25 Hz
PPMCM 0.52500 ppm/cm
HIZCM 314.21249 Hz/cm
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Current Data Parameters
NAME RKS-4-87-2-F3
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160526
Time 14.49
INSTRUM spect
PROBED 5 mm QNP 1H/1
PULPROG 29
™ 32768
SOLVENT CDC13
NS 16
DS 0
SWH 12019.230 Hz
FIDRES 0.366798 Hz
a0 1.3631988 sec
RG 512
DW 41.600 usec
DE 6.50 usec
TE 297.4 K
Dl 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
= == CHANNEL fl ==
NUC1 18
Pl 10.00 usec
PL1 0.00 d8
SFO1 598.5035910 MHz ®
F2 - Processing parameters
sI 32768
SF 598.5000245 MHz
WDW no
SSB 0
LB 0.00 Kz
GB 0
PC 1.00
1D NMR plot parameters
cX 20.00 cm
cY 6.00 cm
F1p 10.000 ppm
Fl 5985.00 Hz
F2P -0.500 ppm
F2 -299.25 Hz
PPMCM 0.52500 ppm/cm
HICM 314.21249 Rz/cm
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ppm
7.52323
7.51142
7.37617
7.35753
7.34475
7.29170
7.27798
7.09702
7.08389
7.07181
6.74917
6.73574
6.72374

—-::::: :
—

6.16796
6.15430
3.67895
2.12957
2.12660

Data Parameters
RKS-4-135

1

1

isition Parameters
20160719
13.38
spect
S am QNP 1H/1

8389.262 Hz

0.256020 Hz

1.9530228 sec
512

- 300.2 K
.0000000C sec
.00000000 sec
01500000 sec

> o

9.60 usec
3.00 dB
598.5029925 MHz .

ng parameters
32768

98.5000283 MHz
s no

5

0
0.00 Hz
0

1.00

ot parameters
20.00 cm

8.00 cm

10.000 ppm
5985.00 Kz
-0.500 ppm

— ‘N [CO [«]00) [T~ (=) O o
o O O [~ |0 | [OY fe=) | “5pd o3
=3 <t |0 (LN [ | [— (=3 o~ Vo)
2 O | [ || [ o o~ —
=] e [ fea| [ew o i o o
i
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¢ Data Parameters
RKS-4-135

2

0 1

N

I - icquisition Parameters
20160719
13.39
spect
S mm QNP 1H/1
2gpg
32768
cDCl13
160
0
45045.047 Hz
1.374666 Hz
0.3637748 sec
4096
11.100 usec
6.50 usec
300.1 K
.50000000 sec
03000000 sec
40000010 sec
00000000 sec
01500000 sec

OO WO w

0.00 dB

waltzl6
1H
92.00 usec
120.00 dB
9.00 dB
14.00 dB
598.5029925 MHz

TZ - Processing parameters
83 65536
S5 150.4929556 MHz
EM
0
3.00 Hz
0

ac 1.00

plot parameters
20.00 cm
4.00 cm
200.000 ppm
30098.59 Hz
0.000 ppm
0.00 Hz
10.00000 ppm/cm
1504.92944 Hz/cm

ppm

O 0O 1N O = N o
O <t — O — O O
N <¢ <t O o O~
o O O O ~ ~ o
O O O
™

—— 45.993
— 29.557
— 11.578

V

mi

L P L i L o R O B

ppm 180

160

LIS I L I L

140
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RKS-4-147-P3

expl PROTON

SAMPLE
date Sep 23 2016
solvent cdcl3
file exp
ACQUISITION
sw 11904.8
at 2.753
np 65536
fb 4000
bs 8
dali 2.000
nt 16
ct 16
TRANSMITTER
tn H1
sfrq 699.749
tof 349.9
tpwr 62
pw 3.250
DECOUPLER
dn c13
dof 0
dm nnn
decwave W40_cCold
dpwr 40
amf 38462

7.533
7.439
7.434
7.428
7.354
7.347
7.315
7.302
7.240
7.186
7.173
6.498

e
\

Br

3.675

1.543

PRESATURATION
satmode n
wet n

SPECIAL
temp 25.0
gain 12
spin not used
hst 0.008
pw90 6.500
alfa 10.000
FLAGS
il n
in n
dp b's
hs nn
PROCESSING
£fn not used
DISPLAY
sp -0.2
wp 6997.2
rfl 7179.3
rfp 5066.2
rp -62.4
1p . 0
PLOT
we 200
sc 0
vs 334
th 5
ai cdc ph
[
10

HemaN

59
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exp2 CARBON
SAMPLE PRESATURATION
date Sep 23 2016 satmode n
solvent cdcl3 wet n
file /home/peng/vn~ SPECIAL i
mrsys/data/RKS-4-1~ temp 25.0
47-P3-C.fid gain 30
ACQUISITION spin not used
sw 46296.3 hst 0.008
at 1.468 pw90 14.000
np 135926 alfa 10.000
fb 17000 FLAGS
bs 8 il n
d1i 3.500 in n
nt 5000 dp b4
ct 600 hs nn
TRANSMITTER PROCESSING
tn ci3 1b 3.00
sfrq 175.972 fn r A 1% i) Y
tof 4438.8 DISPLAY
tpwr 59 sp -0.3
pw 7.000 wp 35189.9
DECOUPLER rfl 15583.0
dn H1 rfp 13548.2
dof 0 rp -53.7
dm nny 1lp 36.9
decwave w PLOT
dpwx 39 wc 220
amf 10582 sc 0
vs 173325
th 5
o ’ |
o » " " oo " - P o - we y e i Ao
||lll]lllIT1IT’[I‘IIIIIII|IIIIIIIII|I|I||II]||IIII‘]III|IIIl[IIII[Illllllll]lll]||lll|lllIIIIII|IIII|
200 180 160 140 120 100 80 60 40 20 ppm

60



CH OO AD A DO - D W N O @ w

H O M N MO D) Oy O 0 3 o~ ©

= HTFOODOWRADLOIO N IO DD — -
DM 0= 0= 0 WD) = = () 0O GO D D N @ I

g R R e R e B e R R R I R I B A R Yo o w
£~ £~ [~ [~ [~ [~ €~ [~ [~ [~ £~ £~ €~ £~ €~ £~ \© = -

o
Current Data Parameters
NAME RKS-4-181
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
20161118

Date_

Time 8.59
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29

™ 32768
SOLVENT CDC13

NS 16

DS 0

SWH 8389.262 Hz
FIDRES 0.256020 Hz
AQ 1.9530228 sec
RG 512

U 59.600 usec
DE 6.50 usec
TE 296.9 K

D1 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

PL1 1.00 dB
SFOL 598.4029920 Mz
F2 - Processing parameters

SI

SF 596.4000248 MHz
WoW EM

SSB 0

LB 0.20 Hz

GB 0

29 1.00

1D NMR plot parameters

cx 20.00 cm
cY 10.00 cm
F1p 10.000 ppm
Fl 5984.00 Hz
F2p -0.500 ppm
F2 -299.20 Hz
PPMCM 0.52500 ppm/cm
HICM 314.16000 Hz/cm

— TN (CO LD ) o (a2
g N < (O3 | o o
o QO |O |~ [ o o
3 N [+ |ON [ o (==}
— |3 |™M [N o O
L L T L . L . T L L L, R L L L A L B B B B O e i T 5 P TR R R S i G P o SR L LN VLD B 2 I LA A R
[ I I I I

ppm 8 6 61 4 2 0
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136.176
130.444
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Current Data Parameters 2

NAME RKS-4-181

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20161118

Time 9.01

INSTRUM spect

PROBHD 5 mm QNP 1H/1

PULPROG z9pg

TD 32768

SOLVENT CDC13

NS 858

DS 0

SWH 45045.047 Hz

FIDRES 1.374666 Hz

aQ 0.3637748 sec

RG 4096

D 11.100 usec

DE 6.50 usec

TE 296.9 K

D1 3.50000000 sec

11 0.03000000 sec

DELTA 3.40000010 sec

MCREST 0.00000000 sec

MCWRK 0.01500000 sec

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

NUC1 13¢

Pl 4.80 usec

PL1 0.00 dB

SF01 150.4843515 MHz

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

CPDPRG2 waltzl6

NUC2 1H

PCPD2 92.00 usec anihene

PL2 120.00 dB

PL12 9.00 dB

PL13 14.00 dB

SFO2 598.4029920 MHz

F2 - Processing parameters

SI 65536

SF 150.4678043 MHz

WDW EM

SSB 0

LB 3.00 Hz

GB 0

PC 1.00

1D NMR plot parameters

CX 20.00 cm

(74 8.00 cm

F1P 200.000 ppm

F1 30093.56 Hz -

F2P 0.000 ppm

F2 0.00

PPMCM 10.00000 ppm/cm

HZCM 1504.67798 Hz/cm ppm

140

62 120

122.774
121.318
119.912
113.494
110.697
77.210
76.999
76.786

125.752

— 44.39%
— 33.152

—

lllllllll]lllllllll||||l|lll||Ill|||Illlllllllllllllllllllf]



7.472
7.469

7452
4443
7.433
7.428
7.340
7.:330
1324
7.274
7253
7.241
T+135
7131
Tl 13
74,109
6.482

c><7 S\

Current Data Parameters

NAME 20170122
EXPNO 10
PROCNO 18

F2 - Acquisition Parameters
Date_ 20170122
Time 21.34
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930

TD 32768
SOLVENT CDC13

NS 76

DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4

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

1.530

SFO1 400.1528010 MHz
F2 - Processing parameters
SI 16384
SF 400.1500168 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
H1
B Y R R R e R R R L L A N  a R e T T e e e e e e
9 8 6 5 4 3 2 1 ppm
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BRUKER

Current Data Parameters

NAME 20170122
EXPNO 5
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170122
Time 12.54
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536

SOLVENT

CDC13

AQ 1.4418420 sec
RG 57

DW 22.000 usec
DE 6.00 usec
TE 300.0

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO b
======== CHANNEL f] ========
NUC1 13C

Pl 9.70 usec
PL1 -0.50 dB
SFO1 100.6288660 MHz

18.10 dB
SFO2 400.1516010 MHz
F2 - Processing parameters
SI 32768
SF 100.6177987 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00

Q]
=——138.55

129.79
128.66
128.16

a

——127.66
—— 124.53

. 123.21

=

121.89
121.45

————116:16

——114.30
TSN 11296

kA

77:32

77.00
76.69

\

PV VAR PO PR ey -AMAJ
y oy Y

AL
VIVY Vst

YN ey

44.47

33.03

AR A AR ARAALS AR AARARARRR ARARRRRR RARRRARRR RAARAARASS RARRRA A AR AARS RARARRARS AR AR | RARRRRRRA RABRRRRRRS RARARARSS RAARaRSES [BARARAAASS RARRARRRS RARARARRR AARARAN
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Current Data Parameters

NAME RKS-4-204
EXPNOC .
PROCNO 1

2 - Acquisition Parameters

20161227

128

41.600
6.50
295.7
2.00000000 s

ec
0.01500000 sec

CHANNEL f1

1H
10.00 usec

0 dB
598.4028108 MHz

- Processing parameters
32768
598.4000249 MHz
no

1.00

0O O T DO
NNV ™
HoooTmON
MOTTONON
[ ol Ol

é

OSSN O S S~
OO TN = -
—~ T O WO Or~
™M N~ 00 00 0
[ e Rt R te Rt ]

-/

3.6424

2.4699

1.5484

2.25
0
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130
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17,212
77.000
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139
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t 123
™~113

—109.389
——44.715
—32.756
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<
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B I I B N A LN RRANRARAY RARARRARY RARAARRY RARAARAARY EARRAREAS RARAARARE) RAARAARAR NAAARAARAY RARRARAAR) NAARRARARY ARAMRARE) RAARAMRAN RARARARRMY
190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 ppm

66



086G T——

¥2S8°9
6760°L
€960°L
890T"L
Z80T"L
(4 A A
STCT L
00T1Z L
LTTe" L
8€TT’ L
TZE€T L
88EC" L
€vLT L
oLlg L
o6LZ L
€182°L
888C° L
ST6C L
F96C°L
r86C°L
9Z0€" L
TLOE L
STIE L
chIE L

z

3l

ppm

67

99TE°L
8zce" L
8vze" L

892¢€° L

Ocee" L
ive"L
PLGE L
0v9e-L
TL9E" L
SOLE" L
PrLE L
S8LE"L
9v8E L
r98€°L
986€°L
800% "L
SEEV "L
OLER "L
09vv L
86GF "L
0tecs L
8VEG L
86LG"L
018S"L
vE6S L
Pr6S L
866G "L
0v09°L
6709°L
0vT19°L
€LT9° L
86T9° L

02
Hz
usec

P g

\
rameters

512
.600

wa

8
P
).25602C

n

8

Parameters
i

59

Dat

Acquisi

)




MANNHOTOOTONDVOMT — O WO
HOMNONVWOVOAONOTIT~OMNONOS 0
HOAM AV ADVOTONOTOON® N
..... ©
O HONOOVO~OVOVOITMHHAOOVO 3
MOONNNNNNNNNNNNNAAA -
HAd A dAdAdd A d A A A A oA <
Parameters \\I\\N ////I///
RKS-4-128-P2
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RKS-4-142-P1

exp6 PROTON

SAMPLE
date Sep 23 2016
solvent cdcl3
file /home/peng/vn~
mrsys/data/RKS-4-1~

42-P1-H.fid
ACQUISITION
sw 11904.8
at 2.753
np 65536
£fb 4000
bs 8
a1l 2.000
nt 16
ct 16
TRANSMITTER
tn H1
sfrq 699.749
tof 349.9
tpwr 62
pw 3.250
DECOUPLER
dn c13
dof 0
dm nnn
decwave w40_Cold
dpwr 40
amf 38462

7.621

6.959
6.797
3.831

3n OMe

PRESATURATION
satmode n
wet n

SPECIAL
temp 25.0
gain 12
spin not used
hst 0.008
pw90 6.500
alfa 10.000
FLAGS
il n
in n
dp b'g
hs nn
PROCESSING
fn not used
DISPLAY
sp -0.1
wp 6997.2
rfl 2108.4
rfp 0
rp -60.6
1p 0
PLOT
we 200
sc 0
vs 196
th 4
ai cdc ph
[
10

7
T RS

VODDONANAWOVO
OONNQ\DNNO.
.

RN .
NNNNNNNSN
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RKS-4-142-P1

158.456
///__139.211
137.462
132.070
128.844
128.624
128.023
127.871
126.176
//r_1zs.124
//:122.799
\Qt:120.921
\\__120.511
\\\__115.716
\\\—_114.682
110.683
77.183
/:77.000
\u—75.a19
55.572
44.825

exp2 CARBON
SAMPLE PRESATURATION O
date Sep 23 2016 satmode n
solvent cdcl3 wet n CN O
file exp SPECIAL l \
ACQUISITION temp 25.0 N
sw 46296.3 gain 30 N
at 1.468 spin not used
np 135926 hst 0.008
fb 17000 pw90 14.000
bs 8 alfa 10.000 MeO 3n OMe
a1 3.500 FLAGS
at 5000 il n " l “
ct 456 in n
TRANSMITTER dp Y
tn Cl3 hs nn
sfrq 175.972 PROCESSING
tof 4438.8 1b 3.00
tpwr 59 £n 262144
pw 7.000 DISPLAY
DECOUPLER sp . =0.3
dn H1 wp 35189.9
dof 0 rfl 15583.0
dam nny rfp 13548.2
decwave w rp -53.7
dpwr 39 1p 36.9
dmf 10582 PLOT
we 200 > N J L
sc 0
vs 58‘0-’[111T]FIII|IIII]IIII—[IIIl]llll]flll|IIIl]TIIl]IIIIIIIII|l|l|||l|I[IIII]IIII]IIIIIII!I[IIIIIIIII|I||I|
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BRUKER
Current Data Parameters
NAME 20170106
EXPNO 4
PROCNO 15
F2 - Acquisition Parameters
Date_ 20170106
Time 0.22
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
TD 32768
SOLVENT CDC13
NS 14
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 2050
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
DO 1 Cl
======== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec
PL1 -2.40 dB
SFO1 400.1528010 MHz
F2 - Processing parameters
SI 16384
SF 400.1500170 MHz
WDW EM
SSB 0 -
LB 0.00 Hz
GB 0
PC 1.00
RKS-4-212
| N
[ LA I R D ) M T T B LT IS S M R S L B RS TR
9 8 7 6 5 4 3 2 1 ppm

<IN

73



Current Data Parameters

110.63

T3l
76.99
76.68

_/_
\

44.77

NAME 20170106
EXPNO 5
PROCNO 0|
F2 - Acquisition Parameters
Date_ 20170106
Time .
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 5000
RStead: 3 o, . Ay - PRI PP o " " gl " g
SWH 22727.213 Hz T
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 57
DW 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO A
CHANNEL f
9.70 usec
-0.50 dB
100.6288660 MHz Cl
======== CHANNEL f2 ======== 30
CPDPRG2 waltzlé
NUC2 1H Cl
PCPD2 90.00 use
PL2 =7 40~dE
PL12 15.10 dB
PL13 18.10 dB
SFO02 400.1516010 MHz
F2 - Processing parameters
SI 32768
SF 100.6178002 MHz
WDW EM 5
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
RKS-4-212
1“ L s L | "

190 180

170

160

150

140 130

120

110
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ppm
7.29460
7.29314
7.25925
7.24731
7.24567
7.24364
7.24144
7.23369
7.06679
7.05349
7.04157
6.53716
3.69092

Current Data Parameters
NAME RRS-4-117-F3
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20160630
Time 11.45
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29
™ 32768
SOLVENT CDCl3
NS 16
DS 0
SWH 8389.262 Hz
FIDRES 0.256020 Hz
AQ 1.9530228 sec
RG 512
ol 59.600 usec
DE 6.50 usec
TE 298.6 K
ol 2.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL f1

H
Pl 10.00 usec
PL1 0.00 dB

SFO1 598.502

2 MHz

F2 - Processing parameters
32768

598.5000270 MHz
EM

SSB 0

12} 0.20 Hz

GB 0

B 2.00

1D NMR plot parameters

X 20.00 cm
cyY 10.00 cm
F1p 10.000 ppm
Fl 5985.00 Hz
F2P -0.500 ppm
F2 -299.25 Hz
PPMCH 0.52500 ppm/cm
HZCM 314.21249 Hz/cm
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Current Data Parameters
NAME 1iou0629.002
1

7.447
7.444
7.439
Te431
7.391

7.386
7.383

T373
7.369
7.364

7.326
7.310
7.259
T:2857
7.244

7.242
7.240
7:228

|

WO O [ee] —
NOWOVWOMHMO™M @© ©
NOOOoOOW © 0
N ) —

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20160629

Time 13.44 h

INSTRUM spect

PROBHD 2119470_0234 (

PULPROG zg30

TD 32768

SOLVENT CDC13

NS 32

Ds 0

SWH 10026.738 Hz

FIDRES 0.305992 Hz

AQ 1.6340309 sec

RG 89.22

DW 49.867 usec

DE 7.71 usec

TE 300.0 K

D1 2.00000000 sec

TDO 1

SFO1 500.1630010 MHz

NUC1 1H

Pl 10.00 usec B

PLW1 22.69799995 W r

F2 - Processing parameters

SI 16384

SF 500.1600212 MHz

WDW

SSB 0

LB 0 Hz

GB 0

PC 1.00

.
4 —
L . A e .
f T T T T T T T T T T T T T 1 T T T T T T 1
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Current Data Parameters
NAME RKS-4-127-F2
EXPNO 1
PROCNO i

F2 - Acquisition Parameters

7.66448
7.65074
7.60816
7.59458
7.44798
7.43456
7.34424
7.33037
7.27212
7.25983
7.24653
7.24047
7.07632
7.06408
7.05108
6.55488
3.70314

Date_ 20160712
Time 13.38
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29

™ 32768
SOLVENT coell

NS 16

DS 0
SWH 8389.262 Hz
FIDRES 0.256020 Hz
AQ 1.9530228 sec
RG 512

D 59.600 usec
DE 6.50 usec F3C
TE 299.7 K
nl 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

PLl 0.00 dB
SFO1 598.5029925 MHz
F2 - Processing parameters

s1 32768

SF 598.5000273 MHz
WDW no

SSB 0

1B 0.00 Hz

GB 0

PC 1.00

1D NMR plot parameters

w3 20.00 cm
cy 20.00 cm
Flp 10.000 ppm
Fl 5985.00 Kz
F2P -0.500 ppm
P2 -299.25 Hz
PPMCM 0.52500 ppm/cm
HZCH 314.21249 Hz/em
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Current Data Parameters \N‘ \////// V ‘ |
) RKS-4-127-F2
cquisition Parame
20160713
s t
5 mm QNP 1H/1
st
F3;C
“,
NC N\ N
N 3r
- CHANNEL f2 \
waltzlé
H
92 "
120 T 1

- Processing paramete

A
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ppm
7.49017
7.48902
7.47675
7.47558
7.39272
7.37918
7.32799
7.32689
7.31415
7.31308
7.25764
7.25564
7.25294
7.25119
7.24102
7.23924
7.22728
7.22559
7.14326
7.12995
7.06025
7.05863
7.04833
7.04676
7.04510
7.03502
2.35275
1.58059

7.03340
6.54613
3.69535
3.69373

Current Data Parameters
NAME RKS-4-93-F3
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20160603
Time 12.02
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29

™ 32768
SOLVENT Acetone

NS 16

DS 0
SWH 8389.262 Hz
FIDRES 0.256020 Hz
AQ 1.9530228 sec
RG 512

D 59.600 usec
DE 6.50 usec
TE 298.0 K
Dl 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

== CHANNEL fl =

NUCl 18

Pl 10.00 usec
PL] 0.00 dB
SFO1 598.5029925 MHz
F2 - Processing parameters
s1 32768

SF 598.5000181 MHz
WDW no
SSB 0

LB 0.00 Hz
GB 0

o 1.00

liJ NMR plot parameters

20.00 cm
CY 20.00 cm
Flp 10.000 ppm
Fl 5985.00 Hz
F2P -0.500 ppm
F2 -299.25 Kz
PPMCM 0.52500 ppm/cm
HZCH 314.21249 Hz/cm
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ppm

Current Data Parameters
NAME RKS-4-121
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
20160701
12.30
spect
5 mm QNP 1H/1
2g
32768
Acetone
16

0
8389.262 Hz
0.256020 Hz
1.9530228 sec
512
59.600 usec
6.50 usec
298.7 K
2.00000000 sec
0.00000000 sec
0.01500000 sec

MCREST
MCWRK

== CHANNEL £l =

0.00 a8
598.5028212 MHz
- Processing parameters

32768
598.5000280 Miz
no

0
0.00 Hz
0

1.00

1D NMR plot parameters

cx 20.00 cm

cy 10.00 em
1383 10.000 ppm
Fl 5985.00 Hz
F2P -0.500 ppm
F2 -299.25 Hz
PPMCM 0.52500 ppm/cm
HZCM 314.21249 Hz/cm

7.49642
7.46147
7.46009
7.45871
7.44791
7.44665
7.32965
7.32851
7.31463
7.29615
7.29395
7.29303
7.28003
7.26695
7.25786
7.25614
7.24603
7.24428
7.24213
7.24028
7.23228
7.06723
7.06564
7.05544
7.05385
7.05224
7.04198

7.04039
6.53534
3.69367

Integral

1.0000
2.3065
2.0373
6.5546
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ppm
7.67151
7.46234
7.44912
7.32936
7.31549
7.25958
7.25804
7.24761
7.24610
7.24103
7.23400
7.23242
7.21533
7.20211
7.06978
7.06842
7.05650
7.05497
7.04455
7.04317
6.53466
3.69440

Data Parameters
RKS-4-138

¢

1

Acquisition Parameters
20160721

11.10
spect
S am QNP 1H/1
29
32768
Acetone
16
0
8389.262 Hz
0.256020 Hz
1.9530228 sec
512
59.600 usec
6.50 usec
299.8 X
2.00000000 sec
0.00000000 sec
0.01500000 sec

3
598.5000270 MHz

no

0 cm
12.00 cm
10.000 ppm
5985.00 Hz
-0. 500 ppm

0.
314.21249 Hz/em

— 1|\ [ (=3
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- . . . . . .
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77.209
76.997
76.785

rameters e Xzl

- Acquisition Parameters
] 20160721
11.43
spect
5 mm QNP 1H/1
29pg

32768

CDC13

537

0
45045.047 Hz
1.374666 Hz

ppm
142.198
137.743
131.138
130.826
129.979
129.308
126.519
125.554
122.662
122.281
121.230
120.636
119.889
113.351
109.552

— 44,509
— 32.914

S 4

0.3637748 sec
4096
11.100 usec
6.50 usec
300.5 K
3.50000000 sec
0.03000000 sec
3.40000010 sec
0.00000000 sec
0.01500000 sec

= CHANNEL f2 ========
waltz16
1H

92.00 usec : - -
120.00 dB
9.00 dB
14.00 dB
598.5029925 MHz

FZ - Processing parameters
Si 65536
150.4929508 MHz
EM
0
3.00 Hz
0
0.50

parameters
20.00 cm
4.00 cm

200.000 ppm J I l
30098.59 Hz : i/ W

0.000 ppm

0.00 Hz I|IIIIIIII|1IIIIIIII]IIlllIYllIll’lllIlllIVlllIIIIIIIIIIIlIIlllllllllllllllllll'TlllIIIIIIIIII]IIIIIII

10.00000 ppm/cm
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Current Data Parameters

NAME 20160702

EXPNO 4

PROCNO 1

F2 - Acquisition Parameters

Date_ 20160702

Time 20.29

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG zg30

TD 32768 OMe

SOLVENT CDC13

NS 22

DS 0

SWH 6410.256 Hz

FIDRES 0.195625 Hz

AQ 2.5559540 sec

RG 362

DW 78.000 usec

DE 6.00 usec

TE 300.0 K

D1 2.00000000 sec

TDO 1

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

NUC1 1H

P1 10.00 usec

PL1 -2.40 dB

SFO1 400.1528010 MHz

F2 - Processing parameters

SI 16384

SF 400.1500169 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

PC 1.00

RKS-4-122
| - L

{vvu.----v]vv-r..-v.I-vuvvv.-vl.vv--u-:xIv.u-..ur|l|-;|-.-v.l..xv-v,--]-n.y--vv-[--..v:-vv]v--.vvv.'[

9 8 f 4 6 2 4 3 2 1 ppm
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Current Data Parameters
NAME 20160702
EXPNO 10
PROCNO d:
F2 - Acquisition Parameters
Date_ 20160702
Time 20.38
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536 3 - .
SHEeERT oy o v WP . ca
NS 6000
DS 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz OMe
AQ 1.4418420 sec
RG 57
DW 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO ik
======== CHANNEL fl =s======
NUC1 13C
Pl 9.70 usec
PL1 -0.50 dB
SFol 100.6288660 MHz
======== CHANNEL f2 ========
« 2 % e ore - " e i
NUC2 1H 4
PCPD2 90.00 usec
PL2 -2.40 dB
PL12 15.10 dB
PL13 18.10 dB
SFO2 400.1516010 MHz
F2 - Processing parameters
SsI 32768
SF 100.6178014 MHz
WDW EM .
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
RKS-4-122
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Current Data Parameters \\M/ \ ‘
NAME RKS-4-191-P2
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161207
Time 11.24
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg
TD 32768
SOLVENT CDCl3
NS 16
DS 0
SWH 12019.230 Hz NC
FIDRES 0.366798 Hz .
aAQ 1.3631988 sec / O
RG 512 N /
D 41.600 usec /
DE 6.50 usec N
8 299.8 K \
D1 2.00000000 sec 3w
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec
PL1 0.00 dB
SFO1 598.4038896 MHz
F2 - Processing parameters
SI 32768
SF 598.4000256 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
cX 20.00 cm
ey 10.00 cm L
F1P 10.000 ppm .
F1 5984.00 Hz
F2P -0.500 ppm
F2 -299.20 Hz
PPMCM 0.52500 ppm/cm
HZCM 314.16000 Hz/cm
— o) [ce)[=) ool [
S O[O [+ |On |00 |00 | O |0
= O | [m |~ |0 |o | |0
3 it bl b i N i <21
g SIS SIS IS ] ~ o
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Current Data Parameters

NAME RKS-4-196-P
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161214
Time 14.10
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29

TD 32768
SOLVENT CDCl13

NS 32

DS 0

SWH 12019.230 Hz
FIDRES 0.366798 Hz
0 1.3631988 sec
RG 512

DWW 41.600 usec
DE 6.50 usec
TE 296.1 K
D1 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

Pl 10.00 usec
PL1 0.00 dB
SFO01 598.4029920 MHz
F2 - Processing parameters
SI 32768

SF 598.4000263 MHz
WDW no

SSB 0

LB 0.00 Hz

GB 0

PC 1.00

1D NMR plot parameters

CX 20.00 cm
cyY 6.00 cm
F1pP 10.000 ppm
Fl 5984.00 Hz
F2P -0.500 ppm
F2 -299.20 Hz
PPMCM 0.52500 ppm/cm
HZCM 314.16000 Hz/cm
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urren! ata Parameters - - . . . . . . . . . . . . . . . . . . - .
NAME RKS-3-146-P [ e e e L Bt S e Sl Sl el el St Sl St el i Ve ) Mmoo —
EXPNO 1
PROCNC 11
F2 - Acquisition Parameters
20151005
5
1o
0
9541.984 Kz
0.291198 Hz
A 1.7170932 sec
RS 128
Dl 52.400 usec
DE 6.50 usec
TE 3044 K
Li 2.00000000 sec
HCREST 0.00000000 sec
MCWRK 0.01500000 sec
4
1K
10.00 usec
0.00 dB
598.6029930 MHz
2 - Processing parameters
8
596.6000304 MHz
no
0 CN
0.00 Hz
0
1.00
1D MR plot parameters \
cx 20.00 cm
cY 10.00 cm
Flp 10.000 ppm N
Fl 5986.00 Hz
F2p -0.500 ppm \
0 -299.30 Kz 4a
PPMCM 0.52500 ppm/cm
HICM 314.26501 Hz/cm
J\L. J 7 G
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] ™| 1o o =
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8 el h(a] — o
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ppm

77.210
76.998
76.786

Current Data Parameters

—
o~
o~
Te)
N
—
NAME RKS-3-146-P
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

109.643
109.391
_— 34.384
T 32,837

Date_ 20151005

Time 19.18

INSTRUM spect

PROBHD 5 mm QNP 1H/1

PULPROG zgpg

D 32768

SOLVENT CDC13

NS 358

DS 0

SWH 45045.047 Hz

FIDRES 1.374666 Hz A
20 0.3637748 sec

RG 2048

Di¥ 11.100 usec

DE 6.50 usec

TE 305.3 K

D1 3.50000000 sec

d11 0.03000000 sec

DELTA 3.40000010 sec CN

MCREST 0.00000000 sec

MCWRK 0.01500000 sec

z=zz=z=z== CHANNEL f] ====z==== \\

NUC1 13C

Pl 4.80 usec N

L1 0.00 dB 4a \

SFO1 150.5346470 MHz

======== CHANNEL f2 EoosNAEEw

CPDPRG2 waltz16 A o -
NUC2 1H

PCPD2 92.00 usec

PL2 120.00 dB

PL12 9.00 dB .

PL13 14.00 dB

SF02 598.6029930 MHz

72 - Processing parameters

SI 65536

SF 150.5180966 MHz

WDl EM

SSB 0

LB 3.00 Hz

GB 0

PC 0.50

1D NMR plot parameters

CX 20.00 cm

g 4.00 cm

Fl 200.000 ppm I
Fl 30103.62 Hz J~
F2P 0.000 ppm

FZ O'OOHZ ﬁllllllll]'llIIIIIIIIIIIIIIIIIIlllIII||||llllllillIIIllll|llfllIlllllllll]lllllllllIIIIIIIIIIIIIIII

RO 15051001 mefen ppm 180 160 140 120 g5 100 80 60 40 20
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CN

n-Bu

4c

;

ﬁ

1

wdd Texbajur

/em

er
0 ppm/cm

5
1
1
.600 usec
-0.500 ppm
299.25 Hz
.52500
314.21249 H:

54

0

5

5985.00 Hz
0

ata Parameters
RKS-4-98-F.
cquisition Parame!

NMR plet parameters

Curren
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ppa
8.26605
7.44712
7.43527
7.42344
7.41843
7.37709
7.37228
7.36328
7.35151
7.34868
7.33857
7.33502
7.32545
7.31827
7.31627
7.30994
7.30629
7.30193
7.29392
7.23998
7.22262
7.20911
7.19680
7.15027
7.14618
7.10094
7.08786
7.07574
6.82625
§.82473
5.37738

urrent Data Parameters
RES-4-87-2-£2
) 1

cquisition Parazeters
20160526
10.5¢

2768
cocld
16
0
12019.230 Hz
0.366798 Kz
1.3631968 sec
$i2
41.600 usec
o 6.50 usec

CN

4e

D NE plot paraneters
% 20.00 =

€.00

Integral
1.1948
3.0871
3.2698
1.0175

[I!llllY1r11!|vl|lll|llvll||l||llll‘lillllllllllll|lll|l!Ill|lllltll|Illlllllllll||r|v|lllll||l||lllllllll
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Shartaixta e o —

—125.242

N

— 34.454

-
o
\
~
'
-
LR

spect
n QNP 1H/1

047 ¢
F 74666 F v r .
a0 0.3637748 sec
RG 4096
v 11.100 usec
6.50 usec
297.7 K

s
o
DE

a1l

3.50000000 sec
0.03000000 sec
3
0

.40000010 sec
0.00000000 sec CN
0.01500000 sec

= CHANNEL f \
4 N
SFOl 150. H

4e

0

S =

N oo Omo
.
o

8O DD O

F2 - Processing parameters
SI 65536
SF 150.4929535 MHz
WDH EM
SSB 0
LB 3.00 Hz
G8 0
C 0.50
1D MMR plot parameters
cxX 20.00 cm
cY 4.00 cm
£1? 200.000 ppm l
Fl 30098.59 Hz J ) TV
F2P 0.000 ppm
Fz G'OOHZ [T'llllllllIfllll‘lllllllIIIIIII‘I!lllllllllllllllITllllll‘lIIIIIIIllIIIIIIIl!llIlll'llllllll'lill]l'l
PPMCM 10.00000 ppm/cm
HICH 150492944 Hofcm ppm 180 160 140 120 100 80 60 40 20
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7.4954
7.4948
7.4935
7.4921
7.4828
7.4238
7.4100
73871
7.3840
73751
253912
73673
T 3621
7.3602
7.3564
7.3515
7.3455
7..3417
#3331
73211
73178
7.3086
7.2400
7.2294
7+2278
7.2214
#2203
7.2180
7.2160
7.2039
2.2022
7.1407
21393
7.1274
25,1261
21155
7.1141
7.0384
250272
7.0216
7.0180
7.0102
7.0068
5.4260

3.8613
1.5620

Ni
PROCNO 1

Acquisition Parameters
20161021
5.46
spect
5 mm QNP 1H/1

1024
59.600 usec
6.50 usec

F2 - Processing parameters

SI 32768

SF 598.5000273 MHz
Hz
cm
cm

ppm

ppm/cn
Hz/cm

119844

0 75
Fegs
AN|v|©O|N
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129.262
128.648
127.988
77.213
77.000
76.788

—
o3
e
o~
o
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ppm
145.351
135.430
134.834
133.552
130.017
125.429
124.898
123.588
119.545
118.552
117.252
113.855

a Parameters

Wz

20160606

11,25

spect

5 mm QNP 1H/1
29p9

32768

Acetone

83

0
45045.047 Hz I“ J I | J
1.374666 Hz
0.3637748 sec
4096
11.100 usec
6.50 usec
297.8 K
3.50000000 sec CN
0.03000000 sec
3.40000010 sec
0.00000000 sec N / Ph
0.01500000 sec

— 34.224
— 21,551

4m

CHANNEL f2

wal

£Z - Processing parameters
S 65536
150.4929563 MHz
EM
0
3.00 Hz
0
E 0.50
1D NMR plot parameters
£ 20.00 cm
4.00 cm
200.000 ppm [ J“_ “
30098.59 Hz \

0.000 ppm

0.00 Hz 'll!llll!llll|lllrrlllllllllllllllllllllllllllll|||l|lll|ll|]lllllllllIIIIIl|I||1]|l|llli|l|ll|l]ll|

10.00000 ppm/cm '
1504.92944 Hz/cm Ppm 180 160 140 103120 100 80 60 40 20




5 mm QNP
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0 dB
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Current

NAME

ta Paramet

PROCNO

p CN
y/ Ph
d-4n

L

s

sec

4
)

1.0¢

0.

Paramete
1

20170

000000C

DUL

mm

5
e
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s
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Current Data Parameters
NAME 20170111
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170111
Time 0.31
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 7000
DS 0
SWH 22727.273 Hz
o TN PP T " A~ 3 MrrhadirAheind ol i AR s PP Y PRPPIPRTPTON ag o N e s & F R R DR v e 1 "
ke iy WY s \nd AR Ny W Ay " b foadandd e | i et B L g Ll ko Bt ot g ¥ ey ok 4 o . L bt Yr N~
AQ 1.4418420 sec
RG 4
DW 22.000 usec
E 6.00 usec
TE 300.0 K D CN
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
DO 1 / Ph
N
======== CHANNEL fl ========
NUC1 13cC
P1 9.70 usec
PL1 -0.50 dB
SFO1 100.6288660 MHz
======== CHANNEL f2 ======== 0 d-4n
CPDPRG waltzlé \
NUC2 1H
BCD 0.us . " I ——— fian e A Aviden, -~ ~ e
?EQ —9.45 (Gi-} i o o
PL12 15.10 dB
PL13 18.10 dB
SFO2 400.1516010 MHz
F2 - Processing parameters
SI 32768
SF 100.6177993 MHz
WDW EM
SSB 0 ‘
LB 3.00 Hz
GB 0
PC 1.00
RKS-4-218-F2
" ey lll}mLLLLJ_ o - JLAAM . oot ettt
s oy o b o s W .t Y oy ey

A B L MRS L O B BRSNS LSRR AARARARAS LAY RARARARARS RAAAAARAS K ARARARAY MMM AR RARMALARAS RAARARARAS AAAARARES AAARARS

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 PP
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Current Data Parameters
NAME 20170110
EXPNO 2
PROCNO &
F2 - Acquisition Parameters
Date_ 20170110
Time 0.47
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 20
DS 0
SWH 6410.256 Hz CN
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 575 N_/ Ph
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
Dl 2.00000000 sec
TDO I
o] 40
F2 - Processing parameters
SI 16384
SF 400.1500172 MHz
WDW EM
SSB 0 .
LB 0.00 Hz
GB 0
PC 1.00
RKS-4-210-F2A2
s o e I S S LS RS S S EEES SRR B KRS EAREE RS R T e T T T N e B [ F X
10 9 8 7 6 5 4 3 2 1 ppm
OV |R 0| - <] [~ o
oM exnem e X 0 o
i N(F=—N - N o~ o
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Current Data Parameters

NAME 20170110
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170110
Time 0.55
INSTRUM spect
PROBHD 5 mm DUL 13C-1

PULPROG 2gpg30
[ 65536

6500
0

158.19

69.92

34.47

22,57

10:.52

SWH 22727.273 Hz CN
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 57 / Ph
DW 22.000 usec N
DE 6.00 usec
TE 300.0 K
Dl 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO I
(0] 40
s CHANNEL ]l s===c=—
NUC1 13C
Pl 9.70 usec
PL1 -0.50 dB
SFO1 100.6288660 MHz
== CHANNEL f2 ======== Ll l J
(-7 JPOINP TP R AN FRPRD TGRS " v V1Y Howbvivhas o\ A oA i L i “ i PRI 1Y s
b G5 i A i} L W b g > ot ot Lo o Lt Ny
PCPD2 90.00 usec
PL2 -2.40 dB
PL12 15.10 dB
PL13 18.10 dB
SFO2 400.1516010 MHz
F2 - Processing parameters
SI 32768
SF 100.6177986 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PG 1.00

RKS-4-210-F2A2




ppm
7.49243
7.49123
7.48361
7.47207
7.47032
7.46888
7.41447
7.41350
7.39888
7.39371
7.38151
7.36806
7.33074
7.24493
115239
7.15137
—5.41816
1.55165
1.54941

Current Data Parameters
NAME RKS-4-207-B
EXPNO i}

PROCNO 1
F2 - Acquisition Parameters
Date_ 20170106
Time 9.45
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29
TD 32768
SOLVENT CDCl13
NS 16
DS 0
SWH 12019.230 Hz
FIDRES 0.366798 Hz
aAQ 1.3631988 sec CN
RG 512
D 41.600 usec
DE 6.50 usec / Ph
TE 296.1 K N
D 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec Cl 4p
PL1 0.00 dB
SFO1 598.4029920 MHz
F2 - Processing parameters
ST 32768
SF 598.4000244 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0 d
PC 1.00
1D NMR plot parameters
CX 20.00 cm
cY 6.00 cn J
F1P 10.000 ppm o~ n s
F1 5984.00 Hz
F2P -0.500 ppm
F2 -299.20 Hz
PPMCM 0.52500 ppm/cm
HZCM 314.16000 Hz/cm
- ™ o [\ O\S ~
g O I | O O LR ]
& < [ =[S <t
3 I3RS <
G O |<t [+ [ | —
ﬁjl|IlllTIIITIIIIIl]]llllllll!llll!llllll||lIlllIl|||’ll||Illlllllll]lllllIlllllll|lll||||lll|Illllllllll
ppm 8 6 4 2 0
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A

7

<

NAME F

EXPNO
PROCNO

F2 - Acquisitio

|| L
ot

N

F2 - Processing par

SF 150.46

LML ) ;o

190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 ppm
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5.414
1.539
1.537

C

RKS-4-212-B
expl stdih
SAMPLE
date Jan 5 2017
solvent CDC13
file ex
ACQUISITION
sfrq 400.436
tn H1 dmm
at 1.995 dmf 200
np 23964 PROCESSING
sw 6006.0 wtfile
fb 3400 proc ft
bs 4 fn not used
tpwr 61
pw 7.7 werr
d1l 1.000 wexp
tof 0 wbs
nt 100 wnt
ct 40
alock n
gain not used
FLAGS
il n
in n
dp y
DISPLAY
sp =033
wp 4004.1
Vs 70
sc
weC 250
hzmm 16.02
is 92.83
rfl 3892.1
rfp 2899.1
th 6
ins 1.000
nm cdc ph
s
T T = T gy — T T T — T T
] 8 7
L i i
6.272.33
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PROCNO

F2 - Acquisition Parameters
Date. 20170107

CHANNEL f2

Br 4q

LML ) ;o i
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Current Data Parameters
NAME RKS-4-150-F3-P1
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
20161006

Date_

Time 8.42
INSTRUM spect
PROBHD 5 nm QNP 1H/1
PULPROG 2g

™ 32768
SOLVENT CDC13

NS 16

DS 0

SWH 8389.262 Hz
FIDRES 0.256020 Hz
AQ 1.9530228 sec
RG 512

D 59.600 usec
DE 6.00 usec
E - 301.8 K

Dl 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

CHANNEL f1 =
1

10.00 usec

0.00 dB
598.5029925 MHz

F2 - Processing parameters
32768

SF 598.5000273 MHz
WOW no

§5B 0

18 0.00 Hz

GB 0

PC 1.00 '_O
1D MR plot parameters

cx 20.00 cm

cY 10.00 cm
Fip 10.000 ppm

Fl 5985.00 Hz

F2P -0.500 ppm

7] -299.25 Hz
PPMCM 0.52500 ppm/cm
RaCH 314.21249 Hz/cm

— o o e~
© <t |0 o
B <t | o |0
3 olo N[N
8 o~ |
i'l||||||||||I||llf|l|]l|||ll||||||]l||||||||ll|||l‘||‘|||||||[l|"'||||||||||||II|llllllllfllllll‘l[]'|l|
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Current Data Paraneters e bbb s e b = I "
NAME RKS-4-150-F3-P1
EXPNO 2
o s—\l=—=———Y | |
F2 - Acquisition Parameters
Date_ 20161006
Timé 8.42
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
D 32768
SOLVENT CDC13
NS 1024
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz - S v » » -
AQ 0.3637748 sec
RG 4096
DW 11.100 usec
DE 6.50 usec
TE 301.8 K
Di 3.50000000 sec
dil 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13C
Pl 4.80 usec oa
PL1 0.00 dB
SFO1 150.5094992 MHz
—0
sz====== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 92.00 usec e o 4“ o “ R Y
PL2 120.00 dB
PL12 9.00 dB
PL13 14.00 dB
SF02 598.5029925 MHz
F2 - Processing parameters
SI 65536
SF 150.4929473 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
BC 1.00
1D NMR plot parameters
cX 20.00 cm
cYy 6.00 cm
F1P 200.000 ppm
F1 30098.59 Hz - — . _‘ﬁ“ l jl o M " | — P—
F2P 0.000 ppm
Fz OogoggHz/ [TIIT]IIIIIIIIIIIII|IIIIIIII|IIIIIIITIIIIIlllIllllIIIIIIIIIllllllrlllllllllllllllllllllIIIIIlIIIIIIlI
PPMCM 10. ppm/cm
s Y604 9504, Fe fein ppm 180 160 140 120 100 80 60 40 20
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ppm
7.56507
7.56260
7.55100
7.53091
7.51744
7.49833
7.48489
7.42823
7.41431
7.35707
7.34587
7.33571
7.33350
7.32242
7.31318
7.30291
7.29949
7.29166
7.28811
7.23990
7.21185
7.19968
7.18730
7.18620
7.06772
7.02603
6.96578
6.96233
6.95095
6.72734
6.64975
3.99437
3.99102
3.98269
3.97903
3.97065
3.96733
3.82587
1.80211
1.78997
1.77780
1.76567
0.87168
0.85937
0.84699

Current Data Parameters
NAME RKS-4-151-2-P2
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20161005
Time 13.41
INSTRUM spect
PROBHD  5emm QNP 1H/1
PULPROG 2g

™ 32768
SOLVENT coclld

NS 16

DS 0

SWH 8389.262 Hz
FIDRES 0.256020 Hz
A 1.9530228 sec
RG 512

oW 59.600 usec
DE 6.00 usec
TE 302.1 K
Dl 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

us ec

598. 50799 5 HHz

F2 - Processing parameters
I 32768
598.5000278 Mz
no
0
0.00 Hz
0

1.00

1D MR plot parameters

X 20.00 cm —
10.00 cm O
10.000 ppm

5985.00 Hz

~0.500 ppm

~299.25 Hz

PEMCH 0.52500 ppm/cm

HICM 314.21249 Hz/em

o3
O
o
o

o

1.1519

Integral
1.0080
21455
3.1241
2.2480
3.2406

=

llllIll|]llTrl1llT]]|lllIIIIIIIIIIIlllllllllllllllllllllll
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Current Data P & R mmeaANNNlS IR II=SEER o I3 S ha
EXPNO 2
PROCNO Il
F2 - Acquisition Parameters
Date_ 20161005
Time 13.46
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 2gpg
™ 32768
SOLVENT CDC13
NS 500
DS 0
SWH 45045.047 Hz \ l
FIDRES 1.374666 Hz A »
20 0.3637748 sec T
RG 4096
DW 11.100 usec
DE 6.50 usec
B 302.4 K
D1 3.50000000 sec
di1 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
===z==== CHANNEL fl ========
NUC1 13C
Pl 4.80 usec
PL1 0.00 d8
SFO1 150.5094992 MHz
—O0
======== CHANNEL f2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 92.00 usec Bk
PL2 120.00 dB
PL12 9.00 dB .
PL13 14.00 dB
SFO2 598.5029925 MHz
F2 - Processing parameters
SI 65536
SF 150.4929487 MHz
ViDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
cX 20.00 cm
cY 4.00 cm
F1pP 200.000 ppm l
F1 30098.59 Hz l “ J ! l l . A v -
F2p 0.000 ppm
F2 OOOHZ [IIIIIIIIIllllllIlll[lll‘lIIIIIIlllllIlllllllllIIIIlllllIIll[llI|III|I|IITIlIlII|I!III|IIIIIIIIIIIIII
i TR T e ppm 180 160 140 116 120 100 80 60 40 20
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BRUKER

Current Data Parameters

NAME 20170102

EXPNO 9

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170102

Time 19.30

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG zg30

TD 32768

SOLVENT CDC13

NS 25

DS 0

SWH 6410.256 Hz

FIDRES 0.195625 Hz

AQ 2.5559540 sec

RG 512

DW 78.000 usec n-Pr
DE 6.00 usec 5c
TE 300.0 K

D1 2.00000000 sec

TDO 1 o
======== CHANNEL fl ======== __/—
NUC1 1H

Pl 10.00 usec

PL1 -2.40 dB

SFOl 400.1528010 MHz

F2 - Processing parameters

SI 16384

SF 400.1500180 MHz

WDW EM

SSB 0 .

LB 0.00 Hz

GB 0

PC 1.00

RKS-4-210-£3pl

A ) L/LJ L —

[v-...-v'.Ix'-...vv.‘-vv".v-.Ir-v-..-:-I.|v|.|.-'I--.w‘-vv.luv-...-:vl.....'..|l'.'.v-yv-I-.wv'--.-l

9 8 7 6 5 4 3 2 1 ppm
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__—23.43
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Current Data Parameters

NAME 20170103
EXPNO 6
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170102
Time 23.44
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30

TD 65536
SOLVENT CDC13

NS 7000

DS 0

SWH 22727.273 Hz
FIDRES 0.346797 Rz '
AQ 1.4418420 sec
RG 57

DW 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO B

CPDPRG2 waltzlé

NUC2 1H

PCYD ool T =1e) s = x M
PL2 -2.40 dB
PL12 15.10 dB
PL13 18.10 dB
SFO2 400.1516010 MHz
F2 - Processing parameters

SI 32768

SF 100.6178000 MHz
WDW EM

SSB 0 N
LB 3.00 Hz

GB 0

PC 1.00

RKS-4-210-F3

l i | | A

T T ‘-”'...v-uulu.”..'.l.”..v”.l.'.'”.'.I.vvn'...I....r-v--l-...x...v|-.'vv-...‘...-.....luvn-u.I..v......l.‘.rn...‘.,.”....r v”n.l....;..nIvn”.”.I..'.'...xl....v--

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 pp
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3.981
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Current Data Parameters
NAME 20161101
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161101

Time 9.45
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30

D 32768

76
SOLVENT CDCI3
NS 15
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 362
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 10.00 usec
PL1 -2.40 dB

SFO1 400.1528010 MHz

F2 - Processing parameters

—2.380

S| 16384 .
SF 400.1500169 MHz
wDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
B T T T T e B AR T ——— —
10 9 8 6 5 4 2 1 ppm
- - <
< o} ®
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7.554
7.545

7.525
7503
7.495
7.484
7.474
7.428

T7.423

BRUKER

Current Data Parameters

Hz
Hz
sec

usec
usec
K
sec

usec
dB
MHz

.

Hz

NAME 20161231
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161230
Time 23.49
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 23
DS 0
SWH 6410.256
FIDRES 0.195625
AQ 2.5559540
RG 322
DW 78.000
DE 6.00
TE 300.0
D1 2.00000000
TDO 1
NUC1 1H
Pl 10.00
PL1 -2.40
SFO1 400.1528010
F2 - Processing parameters
SI 16384
SF 400.1500166 MHz
WDW EM
SSB 0
LB 0.00
GB 0
PC 1.00

RKS-4-207-A

Cl

U

4.004
3.986
3.968

/

1833
1.814
1.796
1.778
1.760
1.742
1.538

S

TT~—1.248

0.879
0.861
0.842

_////—

S

U S LR . T B

9
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8 7 6
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Current Data Parameters
NAME 20161231
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161230
Time 23.55
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 8000
DS 0 1
SWH 22727.273 ﬁé" e P soi
FIDRES U.3407/9T T - ainig b S .t 0
AQ 1.4418420 sec
RG 57
DW 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
)
5e n-Pr
NUC2 1H
™~ O A Aoy ey A - — - - i § P e
PL2 -2.40 dB
PL12 15.10 dB
PL13 18.10 dB
SFO2 400.1516010 MHz
F2 - Processing parameters
SI 3
SF 100.6178006 MHz
WDW EM .
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
RKS-4-207-A
J | X

1-v-v-...|'......r‘lu-y..'..|I.71:;'...‘...-vvv..l...1rv1|-|---|..x..l.-.wv-v'.lv|..v...rl...'...'-luuvy.."'l

190 180 170 160 150 140 130 120 110 100
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7.310
1.305
7.286
74279
7.274
7.262
7257
7.250
7.241
7.236
7 .233
7.230
7212
7210
7191
7189
7.114
7.112
7.094
7.076
7.074
7.049
7031
7.013
6.745
6.627
4.001
3.984
34965
1.811
1793
1775
1..757
1. 739
1...537
0.876
0.857
0.839

]
f
i
Il
|
il
[
il
f
i
i
i/
j/
\
\
|
\
|
I
|
|

BRUKER
(O

Current Data Parameters

NAME 20170117
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170117

Time 23.16
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930

TD 32768
SOLVENT CDC13

NS 12

DS 0

SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 4

DW 78.000 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec
TDO L Br
smaantes CH_ANNEL fl ==mmmmmmmme
NUC1 1H

Pl 10.00 usec
PL1 -2.40 dB
SFO1l 400.1528010 MHz
F2 - Processing parameters
SI 16384

SF 400.1500168 MHz
WDW EM

SSB 0

LB 0.00 Hz
GB 0

PC 1.00

RKS-4-226-F2B

lll||vrfvv|l|lll!|v|I1111||lvll"lvl|vle7T||||l|l,lllllllll]tlvll|l||Ivllvl!‘vllllvrl||;l|!v!lr!!vl‘v||lv|l|ll

10 9 8 7 6 5 4 3 2 1 ppm
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Current Data Parameters
NAME 20170117
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170117
Time 23,19
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT cDC13
NS 7500
DS 0 J
*ﬂ' ;”’.‘. II i%"ihla!l g d 1 da Aot Al 1 - L " A ol 2% 4 adl A kvt Andl kil Al Al ree Ak ™ " At LA 2 bt
FDRE B 46 1H'27"|'"I Lo s b B i b oAl Bi 1k B alual b douath & o v » B v Ll b ek jad o sianh s 28 1 Lol g g
AQ 1.4418420 sec
RG 57
DW 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
== CHANNEL fl ========
13C
9.70 usec
PL1 -0.50 dB
SFO1 100.6288660 MHz
== CHANNEL f2 ====
CPDPRG2 waltzl6
W A . PoRTRp - A Ty — R A wbvadh " iy PO TV DR I W e A AOIAA )
v hréwriay ey Wb had " Lo Can g Wy A W Be e e Al s b el SALL o it ot w AT o
PCPD2 90.00 usec
PL2 -2.40 dB
PL12 15.10 dB
PL13 18.10 dB
SFO2 400.1516010 MHz
F2 - Processing parameters
sI 32768
SF 100.6177998 MHz
WDW EM &
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
Br
S-4-226-F2B l “I l l J
. . Atndrberhere N . v . J Py P | "y 4o o rdot
et oy 'y ad a4 v ¥ Ladtoue oy o sk e Mray At
i R RARRAASEEE RASEOSEEIY NEEALE 5 AEALAZAEEN RaE AR AR TS RERAMLAEES AR G LEACE SR GRASEERARS EARRERERED 7 ea RSl REAGAECEAE RELRALIEAS REEE SAH RRAZADEEA] RARARE & AR eSS AECEERLEAY RaaEy
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RKS-4-184-P /1H

VOISO TOITOITOOITNO WO W N
DOADNANITNNOEITNO LN ©
COMOOANNNAAAAA—AOO O WL ™
[ ol ol o o o ol ol e e e el el Ao (o o] N
Current Data Parameters \l\vl\ﬂ\v,///
NAME lioul216.001
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161216
Time 15.02 h
INSTRUM spect
PROBHD 2119470_0234 (
PULPROG 2930
TD 32768
SOLVENT CcDC13
NS 32
DS 0
SWH 10026.738 Hz
FIDRES 0.305992 Hz
AQ 1.6340309 sec
RG 71.36
DW 49.867 usec
DE 7.71 usec
TE 303.0 K
D1 2.00000000 sec
TDO 1
SFO1 500.1630010 MHz
NUC1 1H
Pl 10.00 usec
PLW1 22.69799995 W
F2 - Processing parameters
SI 16384
SF 500.1600211 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00 CH3
6a N
5
| —
U L A A L jw
I T T T T I T T T I T T T T T T T T T T I 1
9.5 9.0 8.5 8.0 T B 7.0 6.5 6.0 545 540 4.5 4.0 3.5 3.0 2.5 2.0 1.5 140 0.9 0.0 ppm
- ~o |~ |N O (=3 Ned
o~ oo |ofm || (=] L
o olo|nlolof— (=] (3]
— [o\ S (OS] £ (8 (V] (] (3]
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o corrSrrC-MOTOo n o [\l N
. NO I~ ~ ~
@ O~V TMONAO . z
-« MO NNNNNNNNA A ~r~© ™ @
— A A A AAAAAA ~~~ < ~

Current Data Parameters | | '\\\ ///// I V l |

NAME lioul216.001

EXPNO 4

PROCNO 1

F2 - Acquisition Parameters

Date_ 20161216

Time 15.38 h

INSTRUM spect

PROBHD 2119470_0234 (

PULPROG dept135

32768

SOLVENT CDC13

NS 997

DS 8

SWH 29761.904 Hz

FIDRES 0.908261 Hz

AQ 0.5505024 sec

RG 191.01

DW 16.800 usec

DE 6.50 usec

TE 9.8 K

CNST2 145.0000000

D1 1.00000000 sec

D2 0.00344828 sec

D12 U U0U002000" S€T S

TDO 1

SFO1 125.7785338 MHz

NUC1 13C

Pl 10.00 usec

P2 20.00 usec

PLW1 80.55799866 W

SF02 500.1620006 MHz

NUC2

CPDPRG(2 waltz16 CH;

P3 10.00 usec

P4 20.00 usec

PCPD2 80.00 usec

PLW2 22.69799995 W

PLW12 0.36415839 W |

F2 - Processing parameters HN 6

SI a N

SF 125.7653374 MHz

WDW EM H

SSB 0

LB 3.00 Hz

GB 0

PC 1.00 . i

T 1 T T T T T T I T T I T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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BRUKER
Current Data Parameters
NAME 20170102
EXPNO 4
PROCNO I
F2 - Acquisition Parameters
Date_ 20170102
Time 18.11
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
TD 32768
SOLVENT CDC13
NS 131
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 2050
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
== === CHANNEL fl ========
NUC1 1H
Pl 10.00 usec
PL1 -2.40 dB
SFOl 400.1528010 MHz
F2 - Processing parameters
SI 16384
SF 400.1500193 MHz
WDW EM
SSB 0 .
LB 0.00 Hz
GB 0
PC 1.00
RKS-4-209-f1
e )
9 8 7 6 5 4 3 2 1 ppm
o || O 2=} (2]
< b | B b e | b e Sx
~N </ W0 ININ(N N ™
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BRUKER

Current Data Parameters

NAME 20170102
EXPNO 5
PROCNO 1

F2 - Acquisition Parameters

——138.64
e 137,00

a///_
-

130.66
127.04
126.54

125.69
— 123.58

121.42
121.32

121.13

118.77

X

111.01

45.68

39.22

26.47

Date_ 20170102
Time 18.13
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
N, ponn Q, ke " Aoy Aot . " Aabodoh o - s v Inetray
B . " Wisdeale Wi “ e g Wi o W W v
SWH 22727.273 Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 57
DW 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO i
======== CHANNEL fl ========
NUC1 13C
P1 9.70 usec
PL1 -0.50 dB
SFO1 100.6288660 MHz
o LD AN ) i 5 " TR Y S e A b " ™ N -k
R waltzl6 b b3 % = - v o o N b ¥ o
NUC2 1H
PCPD2 90.00 usec
PL2 -2.40 dB
PL12 15.10 dB
PL13 18.10 dB
SFO2 400.1516010 MHz
F2 - Processing parameters
SI 32768
SF 100.6178015 MHz
WDW EM
SSB 0 .
LB 3.00 Hz
GB 0
BC 1.00
RKS-4-209-f1
“_AAM_‘.AN¢JI_ - dol .
e d Audi g aag * M Ny s oo v col A ¥ i \

TrTTTTTTT [T [ CE S I COE TR [T LI
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Current Data Parameters

NAME RKS-4-211-F1
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170105
Time 11.36
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 79
D 32768
SOLVENT CDCl3
NS 32
DS 0
SWH 12019.230 Hz
FIDRES 0.366798 Hz
10 1.3631988 sec
RG 512
15,] 41.600 usec
DE 6.50 usec
TE 296.3 K
DL 3.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
=== CHANNEL fl ========
1H
10.00 usec
0.00 dB

SFOL 598.4029920 MHz
F2 - Processing parameters

SI 32768

SF 598.4000244 MHz
WD no

SSB 0

LB 0.00 Hz

GB 0

PC 1.00

1D NMR plot parameters

cX 20.00 cm

CY 10.00 cm
F1P 10.000 ppm
Fl 5984.00 Hz
F2P -0.500 ppm
F2 -299.20 Hz
PPMCH 0.52500 ppm/cm
HZCM 314.16000 Hz/cm

ppm
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NAME RKS-4-211-F1 T TTTTT T T
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170105
Time 10.56
INSTRUM spect
PROBED 5 mm QNP 1H/1
PULPROG 29pg
D 32768
SOLVENT cDpcl3
NS 416
DS 0
SWH 45045.047 Hz l
FIDRES 1.374666 Hz
A0 0.3637748 sec
RG 4096
o] 11.100 usec
DE 6.50 usec
TE 296.4 K
Dl 3.50000000 sec
d1l 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13¢ \ /
1 4.80 usec
PLL 0.00 dB N
SFO1 150.4843515 MHz H
zzzz=z== CHANNEL f2 ======z== 6¢c
CPDPRG2 waltzl6
NUC2 1H y l . o
PCPD2 92.00 usec b i g
PL2 120.00 dB
PL12 9.00 dB .
PL13 14.00 dB
SFO2 598.4029920 MHz
F2 - Processing parameters
SI 65536
SF 150.4678036 MHz
WDW EM
SSB 0
LB 3.00 Hz
G 0
PC 1.00
1D NMR plot parameters
CcX 20.00 cm
&Y 3.00 cm l
F1P 200.000 ppm l
F1 30093.56 Hz l ! } . ¢
F2P 0.000 ppm
FZ . O'OOHZ [77|lllllllI]IIIlll)lllllIIIIIIl‘llllllllII]IITI||l‘IIIIIllllllllIIIIIIII‘IIIIIIII’IIIII1TIIIIITIIIIII
g e ppm 180 160 140 120 100 80 60 40 20
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7922
7309
T-291
7.289
7.240
7.228
7.207
7.089
7.071
7.065
7.056
7.052

BRUKER

Current Data Parameters

NAME 20170107
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170107
Time 0.02
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 17

DS 0

SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 512

DW 78.000 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec
TDO I
======== CHANNEL fl ========
NUC1 1H

Pl 10.00 usec
PL1 -2.40 dB
SFO1 400.1528010 MHz
F2 - Processing parameters
SI 16384

SF 400.1500168 MHz
WDW EM

SSB 0 %
LB 0.00 Hz
GB 0

PC 1.00

RKS-4-213-A

7.049
7.046
7.043
7025
7.008
7.005
6.987
6777
67715
6.759
6.757
6.755
6.740
6:737
6.503
6.486
6.482
— 3.615
—T——1.183
05792
=<:::0.776
0.759

_—2.044
=~——12.023
e 1 OB

Iz
Iz

6d

WU B —

o P A T B T T T P L N S T T R O T S B T IO R O T N T T i VLT T T A 2 N N R R TR L I S A T

10 9

8 7 6 5 4 3 2 1 ppm
L) )

b= §~ NIS|8 2\'/2 9 S Q [3

al lcileilos < leileil o ~ < |l
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BRUKER

Current Data Parameters

NAME 20170107
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170107
Time 0.06
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 7000
DS 0
SW 27.273 Hz

SI
SF
WDW
SSB
LB
GB
PC

1.4418420 <
57

22.000
6.00

300.0
2.00000000
0.03000000
1.89999998
1

CHANNEL f1

CHANNEL £2
waltzl6

90.00
-2.40
15.10

18.10
400.1516010

100.6177990
EM

0

3.00

0
1.00

F2 - Processing parameters
2768

MHz

Hz

RKS-4-213-A

——138.59
————136.89

130.47
127.02
126.78

125.64
122.49
121715
1:21.35
121.12
118.68

_/_
e
i

110.83

N O o ™ o)) © o o
mow ~ ™ « O —
~r~ o N N wn o m -
~ 0~~~ - ™ N N o)
i AP R A SRR RPN TGV P WOV JRPR O Y A
s . v Y ok Leaud Y g 4

e R R e B R R RS 2 AR Ea .]...vv'.r.l-v..;.'-.l.."y'..vl..v--vv:vI....'|'..I.....-'..l..,'v.,..|-.'....'.l.'.'.'.'yl.vv'ryrrxlv.......vl'r:...".I..""rv.l.;'ﬁﬁﬁﬂ
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Current Data Parameters
NAME RKS-4-193-P1
EXPNO 1

PROCNO 1
F2 - Acquisition Parameters
Date_ 20161207
Time 12.01
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg
D 32768
SOLVENT CDC13
NS 32
DS 0
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 128
D 41.600 usec H X _NH
DE 6.50 usec
TE 298.4 K
D1 2.00000000 sec A\
MCREST 0.00000000 sec
MCWRK 0.01500000 sec N 6
e
zz====== CHANNEL fl ======== H
NUC1 1H
Pl 10.00 usec
PL1 0.00 dB
SFO1 598.4038896 MHz
F2 - Processing parameters
SI 32768
SF 598.4000256 MHz
WDW no
SSB 0
LB 0.00 Hz .
GB 0
PC 1.00
1D NMR plot parameters -
Cx 20.00 cm l B
cy 4.00 cn L |
F1p 10.000 ppm o
F1 5984.00 Hz
F2P -0.500 ppm
F2 -299.20 Hz
PPMCM 0.52500 ppm/cm
HZCM 314.16000 Hz/cm
—~ ‘O (Yol \Xe] {en) o
] 00 [N |+ |3 o | [©
H o [ ooy —| |©
3 o it ol e =214
= SIS IS S
‘llllIlIllIIIIIIIIIII|||I||IIIIIIIIIll|||ll|lllllllllll1l|lIIIIIIIIlllllll]ll|ll|llllIIIIII1IIIII|II|IIIII
ppm 8 6 4 2 0
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EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20161207

Time 11.43

INSTRUM spect

PROBHD 5 mm QNP 1H/1

PULPROG 29p9

D 32768

SOLVENT cDCl3

NS 100

DS 0

SWH 45045.047 Hz

FIDRES 1.374666 Hz

AQ 0.3637748 sec

RG 4096 :

DW 11.100 usec

DE 6.50 usec

TE 299.0 K

Dl 3.50000000 sec

dil 0.03000000 sec

DELTA 3.40000010 sec

MCREST 0.00000000 sec

MCWRK 0.01500000 sec H N\ NH

szzzsczz CHANNEL £l sss==s== \

NUC1 13¢

Pl 4.80 usec N

PL1 0.00 dB H 6e

SFO1 150.4843515 MHz

z======= CHANNEL f2 ========

CPDPRG2 waltzl6

NUC2 1H

PCPD2 92.00 usec

PL2 120.00 dB

PL12 9.00 dB .

PL13 14.00 dB

SF02 598.4029920 MHz

F2 - Processing parameters

ST 65536

SF 150.4678153 MHz

WDW EM

SSB 0

LB 3.00 Hz

GB 0

PC 1.00

1D NMR plot parameters

[0)4 20.00 cm

cY 3.50 cm

F1P 200.000 ppm

F1 30093.56 Hz e WA \ an

F2P 0.000 ppm

F2 OOOHZ [lllllllll]lllllllIllllllllllllllllIIIII|Il—lml_—l'l‘r‘rrrl'lfllIYTITII|IllllIIlIIII|Illllrlll!llllllllllllll

0N el ppm 180 160 140 120 100 80 60 40 20

134



H O N <Pt O <HLOH O <HFAYI OO M OO N O L < e
O AT~V MO MW= MO OO <t <t O D <t LN o
MO NMO A OO NN MO- OO < ™
E OV 0O O~ OVONWMACSLW <t I~ (Ye)
bbbl schnhh i
O~~~ 0- 00w —
Current Data Parameters
NAME RKS-4-197-P
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161216
Time : 11.14
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg
TD 32768
SOLVENT CDC13
NS 32
DS 0
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 512
D 41.600 usec |
DE 6.50 usec
TE 294.7 K
Dl 2.00000000 sec
MCREST 0.00000000 sec I \
MCWRK 0.01500000 sec HN 6f NH
HANNEL f1 ========
1H
10.00 usec
0.00 dB
598.4038896 MHz
F2 - Processing parameters
SI 32768
SF 598.4000256 MHz
WDW no
SSB 0
LB 0.00 Hz "
GB 0
PC 1.00
1D NMR plot parameters
cX 20.00 cm
CcY 8.00 cm
F1P 10.000 ppm e L
F1 5984.00 Hz
F2P -0.500 ppm
F2 -299.20 Hz
PPMCM 0.52500 ppm/cm
HZCM 314.16000 Hz/cm

1062
1928

!

[lll|IrllllllllllIlI|IlIl||l||llll||llll|ll|lllllIIIIIIIllllllllllIIlll|lll|llll|I!III||ll||ll|lllll|lllll

ppm 8 6 4 2 0
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Integral
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1.0242
1.0000
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Current Data Parameters

NAME RKS-4-197-P
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161216
Time 11.29
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg

TD 32768
SOLVENT CDC13

NS 308

DS 0

SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG 4096

Div 11.100 usec
DE 6.50 usec
TE 567.9 K
Dl 3.50000000 sec
dil 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ======z==
NUC1 13C

Pl 4.80 usec
PL1 0.00 dB
SFO1 150.4843515 MHz
zzz===== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 92.00 usec
PL2 120.00 dB
PL12 9.00 dB
PL13 14.00 dB
SFO2 598.4029920 MHz
F2 - Processing parameters
SI 65536

SF 150.4678091 MHz
WDW EM

SSB 0

LB 3.00 Hz
GB 0

PC 1.00

1D NMR plot parameters

CX 20.00 cm
cY 4.00 cm
F1P 200.000 ppm
F1 30093.56 Hz
F2P 0.000 ppm
F2 0.00 Hz
PPMCM 10.00000 ppm/cm
HZCM 1504.67798 Hz/cm

N~ O
M AN N OO
= [~ €O 1 0 [~ CO © \O
= ©O WO WO © [~ WO
MMM NN N NN
o

125.605
124.916

124.586

122.247
121.942
121.184

120.942

120.861
120.149

119.602

116.383

111.343
110.924

77.209
76.997
76.784

==\ V

N

_ I

o

L B I I L L O L L O
[T [ I I

ppm 180 160 140
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BRUKER
Current Data Parameters
NAME 20161230
EXPNO 12
PROCNO it
F2 - Acquisition Parameters
Date_ 20161230
Time 17.46
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
TD 32768
SOLVENT CDC13
NS 12
DS 0
SWH 6410.256 Hz I \
FIDRES 0.195625 Hz
aQ 2.5559540 sec HN NH
RG 362 Gg
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
Pl 10.00 usec
PL1 -2.40 dB
SFO1 400.1528010 MHz
F2 - Processing parameters
SI 16384
SF 400.1500172 MHz
WDW EM .
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
RKs-4-197-P
PRI R AT RN IR R i R LSS REs s S A RS EAEEEELEAS IS EIEEES (R E R T[T
9 8 7 6 5 4 3 2 1 ppm
| (N[ [o|o|v o ©0
= N[N e S
NI NN - N
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Current Data Parameters
NAME 20161230
EXPNO 13
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161230
Time 17.53
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC1
SRR, eapeion SR Lt cnrons NENRESpePy |1 1 %, FEPS W PSS J— —
Ds 0
SWH 22727.273 Hz [
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 57
DW 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.70 usec
PL1 -0.50 dB
SFO1 100.6288660 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
oy " . w——— e » > - x A & N s v
PCPD2 90.00 usec
PL2 -2.40 dB
PL12 15.10 dB
PL13 18.10 dB
SFO2 400.1516010 MHz
F2 - Processing parameters
SI 32768
SF 100.6178026 MHz
WDW EM i
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
HN NH

RKs-4-197-P

.
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Current Data Parameters \&w%n// ‘
NAME RKS-5-06-F2-1
EXPNC 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170316
Time 10.16
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg
™D 32768
JENT CDC13
NS 32
DS 0
SWH 8389.262 Hz
FIDRES 0.256020 Hz
a0 1.9530228 sec
RG 256
D 59.600 usec
OE 6.50 usec
TE 294.8 K | A\
Di 2.00000000 sec
MCREST 0.00000000 sec N CN
MCWRK 0.01500000 sec
zz==z=== CHANNEL fl ========
NUCl 1H S1
Pl 20.00 usec
PL1 0.00 dB
SFOL 598.4029920 MHz
FZ - Processing parameters
SI 2768
SF 598.4000262 MHz
WD no
SSB 0
LB 0.00 Hz
GB 0
BC 1.00
1D NMR plot parameters
(6):¢ 20.00 cm L
ey 4.00 cm U l
F1P 10.000 ppm J A

F1 5984.00 Hz

F2P -0.500 ppm
F2 -299.20 Hz
PPMCM 0.52500 ppm/cm
HZCM 314.16000 Hz/cm
- N M) (el B (A (3N (=
s o [oY [ [ [ (¥o} o
B o o |oo|r| || o
@ Q=[S 2= o
8 e ||| = —
r']l]llllll|ll|||llllllllllllllll||||||IIIII[IIIII|llllll‘lIlll||IlIIIIIl||II‘IIl‘llll|Ill|||lll|l|llllll|
ppm 8 6 4 2 0
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77.211
76.999
76.787
35.081

nt Data Parameters

=g v

Acquisition Parameters
20170316
11.23
spect
5 mm QNP 1H/1
Z9pg
32768
cDel3

1024
0
45045.047 Hz
1.374666 Hz A

ppm
138.794
134.826
131.692
129.340
129.264
128.842
128.665
128.294
128.096
127.537
126.801
126.580
124.163
118.899

10.500
108.640

an 0.3637748 sec
RG 4096
i 11.100 usec
DE 6.50 usec
TE 295.0 K
o} | 3.50000000 sec
dil 0.03000000 sec
DELTA 3.40000010 sec \
MCREST 0.00000000 sec |
MCHRK 0.01500000 sec N CN
== CHANNEL fl ========
13¢
Pl 4.80 usec

L1 0.00 dB S1
SFOL 150.4843515 MHz

=====z== CHANNEL f2 ===z=====
waltzle
1H
92.00 usec
120.00 dB
6.00 dB
9.00 dB
598.4029920 MHz

F2 - Processing parameters

i 65536

SF 150.4678077 MHz

WD EM

SSB 0

LB 3.00 Hz

GB 0

2C 1.00

1D NMR plot parameters !
Cx 20.00 cm

cY 4.00 cm ;
F1p 200.000 ppm l J ]
F1 30093.56 Hz J ) e,

F2P 0.000 ppm

F2 0.00 Hz Ill|||lllllIIIIIIIIIIllllIIIIIIIIIIllllllllllIIIIIIIIIIIl|ll||l1llllllll||||l||||ll|ll|lll|llll1llll|

PRICH 10.00000 ppn/cn ppm 180 160 140 120 140 100 80 60 40 20

HZCM 1504.67798 Hz/cm
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f‘Jr'ent Data Parameters &\E%‘//‘/ v
N3 RKS-4-200-2-P1
1
NO i
F2 - Acquisition Parameters
Date_ 20161220
Time 6.18
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29
TD 32768
SOLVENT CDC13
NS 32
DS 0
12019.230 Hz
0.366798 Hz
1.3631988 sec
512
41.600 usec
6.50 usec
295.9°K
3.00000000 sec
0.00000000 sec
0.01500000 sec
sz===z== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec S2 \
PL1 0.00 dB
SFO1 598.4035904 MHz
F2 - Processing parameters
SI 32768
SF 598.4000250 MHz
WD no
SSB 0
LB 0.00 Hz
GB 0
BC 1.00
1D NMR plot parameters
CX 20.00 cm )
cY 10.00 cm
F1P 10.000 ppm A JL IS
F1 5984.00 Hz
F2pP -0.500 ppm
F2 -299.20 Hz
PPMCM 0.52500 ppm/cm
HZCM 314.16000 Hz/cm \
— on [oh )LD Oy ) (= o
© o o [0 [ | [~ o co
<3 AN |||~ | =] o
3 e 2l = =
=] NN o || e — [

|llll||llIIllllll||||l|l|I|T1‘I’ITI1IIIIIIIIIIIlll|IIII|||ll|l|llll|lll|llll|||||||llll|l||||1llll||ll|ll|||
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ppn
137.385
131.252
130.439
127.219
119.879
119.765
118.743
109.122
77212
77.000
76.787

Current Data Parameters

sy

—

wn

o

3
RKS-4-200-2-P1
2
1

F2 - Acquisition Parameters

— 39,533
— 32.678

Date 20161220
Time 6.34
INSTRUM spect

PROBHD 5 mm QNP 1H/1
z9pg
32768
Cpcl3

544 l

0
45045.047 Hz

1.374666 Hz A - by : devt W
0.3637748 sec
4096 .
11.100 usec
6.50 usec
296.0 K
50000000 sec
03000000 sec

o w

3.40000010 sec
0.00000000 sec
0.01500000 sec
Z======= CHANNEL fl] ========
NUCl 13¢
Pl 4.80 usec
PL1 0.00 dB
SFO1 150.4843515 MHz
s=z====== CHANNEL f2 ========
CPDPRG2 waltz16
NuC2 1H " L
PCPD2 92.00 usec e ' o - "
PL2 120.00 dB
PL12 9.00 dB
PL13 14.00 dB
SF0Z 598.4029920 MHz
F2 - Processing parameters
SI 65536
SF 150.4678056 MHz
WD EM
SSB 0
LB 3.00 Hz
GB 0
BC 1.00
1D NMR plot parameters
CX 20.00 cm
cY 4.00 cm
PP 200.000 ppm l
F1 30093.56 Hz I l l B -
F2P 0.000 ppm
FZ Ogdggﬁzl ||IIIIIIII]IIlllIlII|IlIIIIlIlIlIl||l|I|IIIIlllll|IIIIIlllllllI|IIlll'lllllIIIIIIIIIT!III2|0lIIIIIIII
PPMCM 10. ppm/cm
i JROHER998 Bl ppm 180 160 140 120 100 80 60 40
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BRUKER
Current Data Parameters
NAME 20170319
EXPNO 7
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170319
Time 15.33
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 18
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 2050
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
Dl 2.00000000 sec
D 1 S3
MeO
======== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec
PL1 -2.40 dB
SFO1 400.1528010 MHz
F2 - Processing parameters
ST 16384
SF 400.1500161 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
RKs-5-11-F3
9 8 5 4 3 2 1 ppm

O[T (o|w|N S|~
] D e e e D e
olelvle]| = lailaile
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Current Data Parameters &\V V I l ‘
NAME RKS-5-09-F2P1
EXPNO 1
PROCNO ;
F2 - Acquisition Parameters
Date_ 20170320
Time 8.06
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 79
™D 32768
SOLVENT cncl3
NS 32
DS 0
SWH 9541.984 Hz
FIDRES 0.291198 Hz
AQ 1.7170932 sec
RG 1024
Dv 52.400 usec
DE 6.50 usec
TE 295.8 X
DL 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
NC
~
3 20.00 usec s4 N
PL1 0.00 dB |
SFO1 598.4035904 MHz
F2 - Processing parameters
SI 32768
SF 598.4000262 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
X 20.00 cm j
CY 8.00 cm
F1P 10.000 ppm JL‘ 1 J_,_.)L___A______
F1 5984.00 Hz
F2P -0.500 ppm
F2 -299.20 Hz
PPMCM 0.52500 ppm/cm
HZCM 314.16000 Hz/cm
— o) [ON )| Oy ey {an] <t
© [ (3] |on o —
=N — o [— o )
2 Hielsle = e
=] <t [ || e — o
lllII|II|||III|IIIIIIIII|I|III||II|||IllllllllllI\llllllllll]llIIIIIllllllllllllllllllllillI|IIIIIII|I[III
ppm 8 6 4 2 0
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Current Data Parameters B il o BN GO | N | o o ol o = =
NAME RKS-5-09-F2P1
EXPNO 2
PROCNO i
F2 - Acquisition Parameters
Date_ 20170320
Time 8.10
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
D 32768
SOLVENT CDC13
NS 1000
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz o bty v T wyowe . " o s - - 4 J
AQ 0.3637748 sec
RG 4096
DW 11.100 usec
DE 6.50 usec
TE 295.9 K
D1 3.50000000 sec
dil 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
NC
—======= CHANNEL f1 ========
Cl 13¢ ~
Pl 4.80 usec sS4 N
PL1 0.00 dB |
SF01 150.4843515 MHz
= CHANNEL f2
CPDP] waltz16
NUC2 1H N
PCPDZ 92.00 usec ' RS
PL2 120.00 dB
PL12 6.00 dB
PL13 9.00 dB
SF02 598.4029920 MHz
F2 - Processing parameters
SI 65536
SF 150.4678056 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
cX 20.00 cm
64 4.00 cm
F1P 200.000 ppm
F1 30093.56 Hz L L | ol N
F2P 0.000 ppm
FZ OOOHZ |I|lllIIIITIIIIll]llllllllllll]l‘llIIIIIIIIIIIIIIIIIIIIII!I']II|IIT||||Illlll]llllfllllllllllllllllll

P 10.00000 /
o ppm 180 160 M0 e 120 100 80 60 40 20
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