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1. General Information

1H, 3C, and DEPT NMR spectra were recorded on a 400 MHz Varian Unity Plus or Varian Mercury plus spectrometer or
JEOL ECS-400. The chemical shift (8) values are reported in parts per million (ppm), and the coupling constants (J) are
given in Hz. The spectra were recorded using CDCl; as a solvent. *H NMR chemical shifts are referenced to
tetramethylsilane (TMS) (0 ppm). 3C NMR was referenced to CDCls (77.0 ppm). The abbreviations used are as follows: s,
singlet; d, doublet; t, triplet; g, quartet; dd, doublet of doublet; ddd, doublet of doublet of doublet; dt, doublet of triplets; td,
triplet of doublet; m, multiplet. Mass spectra and High-Resolution Mass spectral (HRMS) data was carried out using an
Agilent6890N GC (JEOL JMS-700) TOF instrument, and the ion source is electrospray ionization (ESI), electronic
ionization (EI), Cl, and FAB as ion source at National Taiwan Normal University, Taipei City, Taiwan and ESI-TOF (FT-
MS solariX) at National Sun Yat-Sen University, Kaohsiung, Taiwan, and LTQ Orbitrap XL (Thermo Fischer Scientific)
at National Chung Hsing University. Liquid-chromatography mass spectra (LCMS) were measured using the LC-MS/MS-
8045 (Shimadzu Corporation, Japan) at Kaohsiung Medical University, Kaohsiung, Taiwan. Melting points were
determined on an EZ-Melt (Automated melting point apparatus). Irradiation of photochemical reactions was carried out
using 1 x 40 W Kessil Blue LED lamps® purchased from Amazon with an output centred at a wavelength of
approximately 462 nm. All products reported showed 'H NMR spectra in agreement with the assigned structures.
Reaction progress and product mixtures were routinely monitored by TLC using Merck TLC aluminium sheets (silica gel
60 F254). Column chromatography was carried out with 230-400 mesh silica gel 60 (Merck) and a mixture of
hexane/ethyl acetate or hexane as eluent.
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2. Experimental Procedure

a) General Procedure for the Synthesis of (E)-2-aroyl-3-(2-((E)-styryl)aryl/alkyl)acrylonitrile (1)?

R | R
| o AcOH (20 mol%),
+ )J\/CN piperidine (20 mol%), CN
@ o Ar toluene, r.t. _ Ar
= 14-20 h
o
s1 S2 1

A reaction tube was charged with (E)-2-styrylbenzaldehyde (S1) (1.0 equiv), 3-oxo-3-aroylacetonitriles and
derivatives (S2) (1.5 equiv), AcOH (20 mol%) and piperidine (20 mol%) in 5.0 mL of toluene. The reaction
suspension was stirred at room temperature, and the progress of the reaction was monitored by TLC. Upon
completion, water was added to quench the reaction mixture, which was then extracted with ethyl acetate (3x15
mL). Finally, the combined organic layer was dried over sodium sulfate, filtered, and concentrated under
vacuum. The residue was purified by column chromatography on silica gel to afford the corresponding (E)-2-
aroyl-3-(2-((E)-styryl)aryl/alkyl)acrylonitrile derivatives 1.

b) General procedure for the synthesis of dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile
derivatives

R
| NC
CN + CN/R1 %% Ar— |
7 Ar o) N
o) rt Q) gt R
1 2 3

A clean vial (5 mL) equipped with a magnetic stir bar was added to 1 (0.2 mmol). Next, EtOAc (2.0 mL) was
added after which, 2 (0.2 mmol) were added at room temperature, and then solution was stirred at room
temperature under dark for 20-30 h and placed at a distance of approx. 3.0 cm from a 40 W blue LED, and the
visible-light irradiation for 1-10 h. The progress of the reaction was monitored by TLC. When the reaction was
complete, water was added to quench the reaction mixture, followed by extraction with ethyl acetate (3x15 mL).
Finally, the combined organic layer was dried over sodium sulfate, filtered, and concentrated under vacuum.
The residue was purified by column chromatography (Hex/EA = 99/1) on silica gel to afford the corresponding

dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile derivatives 3.
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Before reaction la + 2a in ethyl acetate After 20 h (intermediate)

After reaction

Figure S1: Reaction setup

S5



c) General procedure for gram scale synthesis

R
EtOAc (30.0 mL), NC
Dark 30-40 h, rt
CN J< 1
+ CN blue LED, 10-20 h Ar— |
= Ar o N
o &= 4\ R
1,1.00 g 2a, 1.0 equiv
_ - - 1k, R=Ph, Ar= | 1], R = Ph, Ar=
1= |[1a,R=PhAr=Ph| & "~ R
Yield 3aa, 72 % 3ka, 60 % 3la, 58 %

A clean round-bottomed flask (50 mL) equipped with a magnetic stir bar was added to 1 (1.00 g). Next, EtOAc
(0.1 M) was added after which, 2 (1.0 equiv) were added at room temperature, and then solution was stirred at
room temperature under dark for 30-40 h and placed at a distance of approx. 3.0 cm from a 40 W blue LED, and
the visible-light irradiation for 10-20 h. The progress of the reaction was monitored by TLC. When the reaction
was complete, water was added to quench the reaction mixture, followed by extraction with ethyl acetate (3x30
mL). Finally, the combined organic layer was dried over sodium sulfate, filtered, and concentrated under
vacuum. The residue was purified by column chromatography (Hex/EA = 99/1) on silica gel to afford the

corresponding dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile derivatives.
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3. Synthetic Applications (Scheme S1)

(a) General procedure for the synthesis of 1-(4-(tert-butyl)-2,5-diphenyl-5,6-dihydro-4H-benzo[d]furo[2,3-
blazepin-1-yl)ethan-1-one (3ya) :

o
NC 1. 3M CH,MgBr
(1.5 equiv),
ph— | THF, reflux, 12h  ph—< |
07 Ny 07N
3aa 3ya, 68 % yield

Prepare a clean 15 mL sealed tube with a magnetic stir bar 3aa (0.2 mmol) was added to the bottle, followed by
the solvent anhydrous THF (3.0 mL), and then the tube was filled with nitrogen. Then 3 M CH3sMgBr (1.5 equiv)
was slowly added dropwise, then heated to about 100 °C to reflux in the tube, and the reaction was monitored
by TLC. After the reaction was completed, it was cooled to room temperature and then 1 M aqueous HClg) was
added, then heating the reaction to reflux for about 1 hour. After reaction finished, cooled the reaction to room
temperature, and then extracted with ethyl acetate (3 x 15 mL) and water. Finally, all organic layers were
combined and removed with anhydrous sodium sulfate, filtered and concentrated in vacuo. After concentration,
the residue was purified by column chromatography (Hex/EA = 99/1) to obtain the product 3ya.

b) General procedure for the synthesis of 5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carboxamide (5
and 8:

NaOH (1.0 equiv),

IPA, 80 °C, 18 h
N
R ﬁk Ph
3aa, R=H 5,77 % yield
3la R=Br 8, 67%, yield

Prepare a clean 15 mL sealed tube with a magnetic stir bar. 3aa/3la (0.2 mmol) was added to the bottle,
followed by the solvent EtOH (3.0 mL). Finally, NaOH (1.0 equiv) was added and the mixture was heated to
80 °C and the reaction was monitored by TLC. After completion of the reaction, water was added to stop the
reaction and the reaction was neutralized to about pH=7 by 1 M HCl.q), then extracted with ethyl acetate (3 x

15 mL) and water. Finally, all organic layers were combined and removed with anhydrous sodium sulfate,
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filtered and concentrated in vacuo. After concentration, the residue was purified by column chromatography
(Hex/EA = 5/1) to obtain the product.

(c) General procedure for the synthesis of (Z)-3-oxo-2-(2-oxo0-4-phenyl-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-1-ylidene)-3-phenylpropanenitrile (6):

NC CN
ph— | TfOH (1.0 equiv),  Ph<
o N ACN, 50 °C, 15 min o o
ﬁk Ph H Ph
3ag 6, 83 % yield

Synthesis route 1: Prepare a clean 15 mL sealed tube with a magnetic stir bar. 3aa (0.1 mmol) and ACN (3.0

mL) were added to the bottle. TFOH (1.0 equiv) was then added slowly, followed by heating to about 50 °C and

the reaction monitored by TLC. After the reaction was completed, cooled to room temperature and then added

Na2COs(q) solution to neutralize the reaction to about pH=7. It was then extracted with ethyl acetate (3 x 15 mL)
and water. Finally, all organic layers were combined and removed with anhydrous sodium sulfate, filtered and

concentrated in vacuo. After concentration, the residue was purified by column chromatography (Hex/EA = 5/1)

to obtain the product 6.

CN
TfOH (1.0 equiv), _ Ph AL
ACN, 50 °C, 15 min o
O~ °N
H Ph
6', 83 % yield 6, 92 % yield

Synthesis route 2: Prepare a clean 15 mL sealed tube with a magnetic stir bar. 6’ (0.1 mmol) and ACN (3.0 mL)

were added to the bottle. TFOH (1.0 equiv) was then added slowly, followed by heating to about 50 °C and the
reaction monitored by TLC. After the reaction was completed, cooled to room temperature and then added
Na2COsaq) solution to neutralize the reaction to about pH=7. It was then extracted with ethyl acetate (3 x 15 mL)

and water. Finally, all organic layers were combined and removed with anhydrous sodium sulfate, filtered and
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concentrated in vacuo. After concentration, the residue was purified by column chromatography (Hex/EA = 5/1)

to obtain the product 6.

General procedure for the synthesis of (Z)-2-(3-(tert-butyl)-2-oxo-4-phenyl-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-1-ylidene)-3-0xo0-3-phenylpropanenitrile (6°):

NC
TBN (5.0 equiv),
Ph— | p-NBA (1.0 equiv) _
0™ ™\ p-dioxane, 45 °C,
#\ Ph 0,, 18 h
3aa 6', 90 % vyield

Prepare a clean 15 mL sealed tube with a magnetic stir bar. 3aa (0.2 mmol), TBN (5.0 equiv), p-NBA (1.0
equiv), and p-dioxane (3.0 mL) were added to the bottle in sequence. The tube was then filled with oxygen and
then heated to about 45 °C and the reaction was monitored by TLC. After the reaction was completed, cooled to
room temperature and then added Na>COs(q) solution to neutralize the reaction to about pH=7. It was then
extracted with ethyl acetate (3 x 15 mL) and ater. Finally, all organic layers were combined and removed with
anhydrous sodium sulfate, filtered and concentrated in vacuo. After concentration, the residue was purified by

column chromatography (Hex/EA = 9/1) to obtain the product 6.

() General procedure for the synthesis of (E)-4-(tert-butyl)-2-(3-(styryl/vinyl)phenyl)-5-phenyl-5,6-
dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile (7a and 7b):

Pd(OAc), (0.1 equiv),

(S)-(-)-BINAP (0.2 equiv),

X K,CO, (2.0 equiv),
DMF, 120 °C, N5, 24 h

N
N Ph
Br 4\ Ph (7.0 equiv) X //\

7a, X = p-tolyl, 71% yield
3ka 7b, X = 2-naphthyl, 75% yield

First, 3ka (1.0 equiv, 0.1 mmol), Pd(OAc)2 (0.1 equiv), and (S)-(-)-BINAP (0.2 equiv) were added to a 25 mL

round-bottomed flask, respectively, followed by nitrogen The round bottom flask was filled with nitrogen. Next,
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5 mL of DMF was added as a solvent, then K2COs (2.0 equiv) was added. After waiting for the reaction to react
at room temperature for 10 minutes, then respective alkenes (7.0 equiv) was slowly added. Heating to 120 °C
and was monitored by TLC. After the reaction was completed, the reaction was cooled to room temperature,
and secondary water was added, followed by extraction with ethyl acetate and water. After 2~3 times in total,
all organic layers were combined and removed with anhydrous sodium sulfate. The water was concentrated by a
vacuum concentrator to obtain the crude product, and then further purified by column chromatography (Hex/EA
= 50/1) to obtain the compound7a/7b.

() General procedure for the synthesis of 13-(tert-butyl)-12-phenyl-5,11,12,13-tetrahydro-6H-
benzo[4',5")azepino[3',2":4,5]furo[3,2-c]quinolin-6-one (9)

Cul (10 mol%),
‘BuOK (3.0 equiv).
EtOH, 100 °C, 20 h

N
#\Ph

8, 0.2 mmol 9, 75 % yield

Prepare a clean 15 mL sealed tube with a magnetic stir bar. To the bottle was added 8 (0.1 mmol), t-BuOK (3.0
equiv), and the solvent ethanol (2.0 mL). Later, Cul (10 mol%) was added and heated to 100 °C, and the
reaction was monitored by TLC. After the reaction was completed, water was added to stop the reaction,
followed by extraction with ethyl acetate (3x15 mL) and water. Finally, all organic layers were combined and
removed with anhydrous sodium sulfate, filtered and concentrated in vacuo. After concentration, the residue

was purified by column chromatography (Hex/EA = 19/1) to obtain the product 9.
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4. Control Studies (Scheme S2)

Dark 20 h,
EtOAc (2.0 mL),

Ph
CN NC
+
_N_Ph >(
0

1a, 0.2 mmol 2a, 1.0 equiv  3aa' 94% yield
Detected by LC-MS
and confirmed by 'H & 3C NMR
Ph
b) CN Condition A-blue LED 1 h
EtOAc (2.0 mL), rt
| H—Ph Condition B- reflux, 20 h
\/LN ©
H

3aa', 0.1 mmol

Ph

CN

NC
° __Ph +>(

H/D O

Standard conditions

1a', 0.2 mmol, 83% D 2a, 1.0 equiv

+ 3aa, 0%
\\ Ph

IZ

1a, 0.2 mmol
Ph
" ’@éﬁ"(
_N__Ph
ph— |
N o
#\ 1a, 0.2 mmol
Condition A-3aa, 91% yield Ph
Condition B-3aa, 0% yield
CN
_A__Ph
NC
o]
Ph / \ D (0%) 1a, 0.2 mmol

#\ph

3aa", 73% yield

NC
Dark 20 h,
Nc blue LED 10 h, rt ph— |
99.8 % EtOAc (2.0 mL) o} N
2a, 1. #\
3, 1.0 equiv 3aa, 68% yield
Dark 20 h,
blue LED 10 h
NC EtOAc __EtOAc(OmL)rt 7
(2 0 equiv), 0 (95%
99. 8 % EtOAC (2.0 mL)
2a, 1.0 equiv
3aa", 80% yield
NC
Radical inhibitors
. NC Standard conditions ph— |
0™ N
2a, 1.0 equiv #\
3aa
Radical inhibitors
(2.0 equiv) BHT | TEMPO | 1,1-DPE
Yield 71% 76% 70 %
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5. Fluorescence Quenching Study

Absorbance

3.5
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300

350 400 nm 450 500

550
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6. Light on-off study
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7. Spectral Characterization

(E)-2-(3-bromobenzoyl)-3-(2-((E)-styryl)phenylacrylonitrile (11): A reaction tube was charged with Sla

(1.0 equiv), S2c¢ (1.5 equiv), AcOH (20 mol%) and piperidine (20 mol%)

in 5.0 mL of toluene. The reaction suspension was stirred at room

CN temperature, and the progress of the reaction was monitored by TLC.

O O Upon completion, water was added to quench the reaction mixture, which
Br

was then extracted with ethyl acetate (3x15 mL). Finally, the combined

( )

Ph

organic layer was dried over sodium sulfate, filtered, and concentrated

N ~under vacuum. The residue was purified by column chromatography on
silica gel to afford the corresponding 11. *H NMR (400 MHz, CDCls): § 8.47 (d, J = 2.2 Hz, 1H), 8.20 (t, J = 5.5
Hz, 1H), 8.02 (d, J = 1.8 Hz, 1H), 7.81 (ddd, J = 9.0, 5.0, 3.5 Hz, 1H), 7.75 — 7.69 (m, 1H), 7.65 (t, J = 5.5 Hz,
1H), 7.55 (dd, J = 15.0, 7.3 Hz, 1H), 7.52 — 7.36 (m, 5H), 7.35 — 7.28 (m, 2H), 7.28 — 7.20 (m, 1H), 6.90 (dd, J
= 16.0, 2.4 Hz, 1H); **C NMR (101 MHz, CDCls): § 187.55, 154.93, 139.91, 137.57, 136.35, 136.22, 135.65,
132.91, 132.03, 130.10, 129.71, 129.02, 128.85, 128.69, 127.98, 127.77, 127.64, 126.90, 124.56, 123.03, 116.25,
111.57; Yield: 73 % (301.5 mg), yellow solid, m.p. 112 — 114 °C. HRMS (ESI) m/z: (M+H)* Calcd. for
C24H17BrNO 414.0494; found 414.0498.

(E)-2-(2-bromobenzoyl)-3-(2-((E)-styryl)phenyl)acrylonitrile (1m): A reaction tube was charged with Sla
- ~ (2.0 equiv), S2b (1.5 equiv),AcOH (20 mol%) and piperidine (20 mol%) in 5.0
Ph mL of toluene. The reaction suspension was stirred at room temperature, and

| the progress of the reaction was monitored by TLC. Upon completion, water
O CN O was added to quench the reaction mixture, which was then extracted with ethyl
= acetate (3x15 mL). Finally, the combined organic layer was dried over sodium

o Br | sulfate, filtered, and concentrated under vacuum. The residue was purified by

L 1m ) column chromatography on silica gel to afford the corresponding 1m. *H NMR
(400 MHz, CDCl3): 6 8.29 — 8.21 (m, 2H), 7.64 — 7.51 (m, 1H), 7.59 — 7.50 (m, 2H), 7.47 — 7.38 (m, 5H), 7.46
—7.26 (m, 1H), 7.37 — 7.25 (m, 4H), 7.15 (dd, J = 16.0, 2.1 Hz, 1H), 7.15 (dd, J = 16.0, 2.1 Hz, 1H), 6.78 (dd, J
=16.0, 2.1 Hz, 1H); 3C NMR (101 MHz, CDCls): & 190.35, 155.23, 140.22, 138.69, 136.35, 136.03, 133.25,
133.09, 132.01, 129.45, 129.09, 128.75, 128.67, 128.01, 127.95, 127.62, 126.85, 124.65, 119.16, 115.21, 112.85;
Yield: 72 % (297.4 mg), yellow solid, m.p. 132 — 134 °C; HRMS (ESI) m/z: (M+H)" Calcd. for C22H17BrNO

414.0494; found 414.0491.
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(E)-2-(1-methyl-1H-indole-3-carbonyl)-3-(2-((E)-styryl)phenyl)acrylonitrile (1p): A reaction tube was
charged with Sla (1.0 equiv), S2g (1.5 equiv),AcOH (20 mol%) and
piperidine (20 mol%) in 5.0 mL of toluene. The reaction suspension was

stirred at room temperature, and the progress of the reaction was monitored
by TLC. Upon completion, water was added to quench the reaction
mixture, which was then extracted with ethyl acetate (3x15 mL). Finally,

the combined organic layer was dried over sodium sulfate, filtered, and

concentrated under vacuum. The residue was purified by column
chromatography on silica gel to afford the corresponding (E)-2-aroyl-3-(2-((E)-styryl)aryl/alkyl)acrylonitrile
derivatives 1p. *H NMR (400 MHz, CDCls): & 8.69 (s, 1H), 8.49 — 8.43 (m, 1H), 8.34 (s, 1H), 8.12 — 8.06 (m,
1H), 7.69 — 7.65 (m, 1H), 7.56 — 7.46 (m, 3H), 7.42 (td, J = 7.6, 1.3 Hz, 1H), 7.38 — 7.35 (m, 4H), 7.33 (s, 1H),
7.31 - 7.24 (m, 2H), 6.98 (d, J = 16.0 Hz, 1H), 3.82 (s, 3H). *C NMR (101 MHz, CDCls): & 178.77, 152.76,
139.02, 137.22, 137.01, 136.62, 134.39, 131.79, 130.72, 128.88, 128.76, 128.40, 127.77, 127.44, 127.24, 126.91,
12497, 124.11, 123.37, 122.95, 118.58, 114.16, 112.71, 109.87, 33.79; Yield: 68 % (263.9 mg), yellow solid,
m.p. 150 — 152 °C; HRMS (ESI) m/z: (M+H)" Calcd. for C27H21N20 389.1654; found 389.1651.

(E)-2-benzoyl-3-(2-((E)-styryl)phenyl)acrylonitrile-d (1a’): A reaction tube was charged with Sla’ (1.0

- Ph N equiv), S2a (1.5 equiv),AcOH (20 mol%) and piperidine (20 mol%) in 5.0 mL
of toluene. The reaction suspension was stirred at room temperature, and the
progress of the reaction was monitored by TLC. Upon completion, water was

CN _ _ . :
added to quench the reaction mixture, which was then extracted with ethyl
= Ph acetate (3x15 mL). Finally, the combined organic layer was dried over sodium
(o) sulfate, filtered, and concentrated under vacuum. The residue was purified by
1a" column chromatography on silica gel to afford the corresponding 1a’. *H NMR

- J

(400 MHz, CDCls): 5 8.47 (s, 1H), 8.21 (dd, J = 7.9, 1.2 Hz, 1H), 7.93 — 7.88 (m,
2H), 7.95 — 7.87 (m, 2H), 7.69 — 7.64 (m, 1H), 7.68 — 7.53 (m, 4H), 7.63 — 7.58 (m, 1H), 7.55 (td, J = 7.6, 1.3
Hz, 1H), 7.51 — 7.44 (m, 6H), 7.43 — 7.30 (m, 3H), 7.25 (t, J = 8.0 Hz, 1H), 6.92 (d, J = 16.0 Hz, 1H); *C NMR
(101 MHz, CDCls):5 189.01, 154.55, 139.67, 136.46, 135.81, 135.38, 133.39, 132.62, 132.59, 129.88, 129.27,
129.00, 128.83, 128.69, 128.63, 127.97, 127.65, 126.87, 124.74, 124.72, 116.46, 112.20; Yield: 76% (255.5

mg), yellow solid, m.p. 131 — 133 °C: HRMS (ESI) m/z: (M+H)" Calcd. for C24H17DNO 337.1451; found
337.1454.
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4-(tert-butyl)-2,5-diphenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile (3aa): The residue

-

NC

a
O™ >N

3aa ﬁk

Ph

Ph

~  was purified by column chromatography (Hex/EA = 99/1) on silica gel. H
NMR (400 MHz, CDCls): & 8.08 (d, J = 7.7 Hz, 2H), 7.63 (d, J = 7.6 Hz, 2H),
7.55 — 7.50 (m, 2H), 7.49 — 7.39 (m, 4H), 7.32 — 7.21 (m, 1H), 5.02 (d, J = 12.1
Hz, 1H), 3.00 (dd, J = 14.3, 12.3 Hz, 1H), 2.78 (dd, J = 14.3, 3.9 Hz, 1H), 0.97
(s, 9H); 13C NMR (101 MHz, CDCls) § 154.70, 154.53, 146.97, 138.37, 131.13,
129.50, 129.29, 129.05, 128.80, 128.49, 127.70, 127.59, 126.80, 126.32, 125.83,
J125.11, 116.18, 115.09, 91.02, 71.03, 58.96, 44.31, 28.93; Yield: 90% (75.2

mg), white solid, m.p. 171-173 °C; HRMS (ESI) m/z: (M+H)* Calcd. for CaoH27N,0 419.2123; found 419.2119.

4-(tert-butyl)-2,5-diphenyl-5,6-dihydro-4H-[1,3]dioxolo[4",5":4,5]benzo[1,2-d]furo[2,3-b]azepine-1-

( )

N
%" %o
NG
Ph— |
SN
3ba /7%\ Ph

carbonitrile (3ba): The residue was purified by column chromatography (Hex/EA
= 99/1) on silica gel. *H NMR (400 MHz, CDCls3): § 8.11 — 8.03 (m, 1H), 7.52
(ddd, J=8.4,5.6, 2.0 Hz, 2H), 7.46 — 7.40 (m, 3H), 7.38 — 7.32 (m, 2H), 7.24 (d, J
= 1.9 Hz, 1H), 7.11 (s, 1H), 6.81 (s, 1H), 6.00 (dd, J = 17.8, 1.4 Hz, 1H), 4.97 (dd,
J=12.2, 3.7 Hz, 1H), 2.90 (dd, J = 14.4, 12.3 Hz, 1H), 2.65 (dd, J = 14.5, 3.8 Hz,
1H), 0.98 (s, 9H); 1*C NMR (101 MHz, CDCls): & 154.64, 154.50, 147.06, 146.82,
132.36, 129.50, 129.04, 129.01, 128.49, 126.81, 125.82, 125.10, 124.34, 116.50,
115.06, 109.77, 106.91, 101.21, 90.94, 71.43, 58.81, 44.16, 28.97; Yield: 81%

(75.0 mg), pale yellow solid, m.p. 263-265 °C; HRMS (ESI) m/z: (M+H)* Calcd. for C3oH27N203 463.2022;

found 463.2016.

4-(tert-butyl)-9-methoxy-2,5-diphenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile

( A

MeO
NC
Ph— |
SV
Ph
3ca

- J

(3ca):
The residue was purified by column chromatography (Hex/EA = 99/1) on silica gel.
'H NMR (597 MHz, CDCls):  8.11 — 8.04 (m, 2H), 7.56 (d, J = 8.4 Hz, 1H), 7.54
—7.49 (m, 2H), 7.47 (dd, J = 8.2, 1.4 Hz, 2H), 7.45 — 7.41 (m, 1H), 7.38 — 7.32 (m,
2H), 7.23 (dd, J = 5.0, 3.7 Hz, 1H), 6.93 (dd, J = 8.4, 2.6 Hz, 1H), 6.88 (d, J = 2.6
Hz, 1H), 4.99 (dd, J = 12.4, 3.9 Hz, 1H), 3.86 (s, 3H), 2.96 (dd, J = 14.4, 12.4 Hz,
1H), 2.72 (dd, J = 14.4, 3.9 Hz, 1H), 0.96 (s, 9H); ¥C NMR (150 MHz, CDCls): &
159.14, 154.55, 154.15, 147.05, 139.99, 129.42, 129.04, 128.91, 128.49, 127.47,
126.79, 125.85, 125.09, 123.52, 116.40, 115.47, 115.20, 112.41, 91.09, 70.62,

58.90, 55.34, 44.51, 28.91; Yield: 82% (73.5 mg), white solid, m.p. 226-228 °C. HRMS (EI) m/z: (M)" Calcd.
for C3oH2sN207 448.2151; found 448.2152.
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4-(tert-butyl)-8-methyl-2,5-diphenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile (3da): The

( )

Me
NC

a
O™ N

Ph

Ph
3da ﬁk

residue was purified by column chromatography (Hex/EA = 99/1) on silica gel. *H
NMR (597 MHz, CDCls): & 8.13 — 8.04 (m, 2H), 7.55 — 7.49 (m, 2H), 7.48 (dd, J =
5.2, 3.1 Hz, 2H), 7.45 — 7.43 (m, 1H), 7.36 (dd, J = 9.2, 6.3 Hz, 2H), 7.27 — 7.22
(m, 1H), 7.20 (dd, J = 7.7, 1.7 Hz, 1H), 7.14 (d, J = 1.8 Hz, 1H), 4.99 (dd, J = 12.4,
3.9 Hz, 1H), 2.96 (dd, J = 14.4, 12.5 Hz, 1H), 2.72 (dd, J = 14.4, 3.9 Hz, 1H), 2.39
(s, 2H), 2.39 (s, 3H), 0.97 (s, 10H); 3C NMR (150 MHz, CDCls): § 154.59, 154.43,
147.15, 138.32, 137.55, 130.11, 129.42, 129.04, 128.91, 128.49, 128.26, 126.91,

126.77,126.17, 125.85, 125.10, 116.45, 115.14, 91.11, 58.95, 44.35, 28.95, 21.34; Yield: 84% (72.7 mg), white
solid, m.p. 176 — 178 °C; HRMS (EI) m/z: (M)* Calcd. for C3oH2sN20 432.2202; found 432.2207.

4-(tert-butyl)-9-fluoro-2,5-diphenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile (3ea): The

4 T\

F
NC
Ph— |
0™ ™\
Ph
3ea%

residue was purified by column chromatography (Hex/EA = 99/1) on silica gel to
get R/S = 52:48 isomer mixture. 'H NMR (597 MHz, CDCls): § 8.11 — 8.04 (m, 2H),
7.59 (dd, J = 8.4, 5.5 Hz, 1H), 7.56 — 7.49 (m, 2H), 7.47 — 7.41 (m, 3H), 7.37 — 7.33
(m, 2H), 7.28 — 7.22 (m, 1H), 7.09 (td, J = 8.5, 2.6 Hz, 1H), 7.05 (s, 1H), 6.96 (td, J
=8.4,2.6 Hz, 1H), 5.01 (ddd, J = 12.4, 8.9, 3.9 Hz, 1H), 2.98 (dd, J = 12.1, 10.3 Hz,
1H), 2.81 — 2.76 (m, 1H), 2.76 — 2.71 (m, 1H), 0.98 (s, 9H); *C NMR (150 MHz,
CDCl3): 8 162.17 (d, Jc-F = 245.6 Hz), 161.99 (d, Jc.r = 247.2 Hz), 154.80, 154.36,

146.60, 146.56, 140.74, 140.69, 134.03 (d, Jcr = 3.0 Hz), 133.00, 132.94, 130.69 (d, Jc-r = 8.6 Hz), 129.63 (d,
Jcr=7.1Hz), 129.10, 129.09, 128.71, 128.61, 128.57, 128.54, 127.90 (d, Jc-r = 8.6 Hz), 127.18 (d, Jc.r = 2.9
Hz), 126.95 (d, Jc.r =7.4 Hz), 125.79, 125.78, 125.12, 125.11, 116.38 (d, Jcr = 21.6 Hz), 115.39, 115.02,
115.00, 114.95, 114.70, 114.35 (d, Jcr = 24.8 Hz), 114.49 (d, Jc-r = 25.1 Hz), 113.25 (d, Jc-Fr = 22.7 Hz), 90.94,
90.83, 71.00, 70.68, 59.07, 58.98, 44.17, 43.50, 28.99, 28.94; Yield: 77% (67.2 mg), white solid, m.p. 203 —
205 °C; HRMS (EI) m/z: (M)* Calcd. for C29H25FN2O 436.1951; found 436.1953.

3-(tert-butyl)-2,5-diphenyl-2,3-dihydro-1H-furo[2,3-b]naphtho[2,1-d]azepine-6-carbonitrile

-

« ({0

(3fa): The
residue was purified by column chromatography (Hex/EA = 99/1) on silica gel. H
NMR (400 MHz, CDCls): & 8.15 — 8.08 (m, 2H), 7.93 — 7.79 (m, 4H), 7.69 — 7.59
(m, 2H), 7.58 — 7.38 (m, 6H), 7.37 — 7.26 (m, 2H), 5.19 (dd, J = 11.7, 3.6 Hz, 1H),
3.09 (dd, J = 14.3, 12.3 Hz, 1H), 2.85 (dd, J = 14.4, 3.9 Hz, 1H), 0.99 (s, 9H); °C
NMR (101 MHz, CDCls): & 154.76, 154.56, 144.44, 138.34, 133.44, 132.64,
131.14, 129.53, 129.34, 129.10, 128.84, 128.39, 127.85, 127.75, 127.72, 127.65,

S17



126.37, 126.10, 125.60, 125.12, 124.48, 124.16, 116.23, 115.08, 91.09, 71.21, 59.09, 44.22, 28.99; Yield: 74%
(69.3 mg), pale yellow solid, m.p. 195 — 197 °C; HRMS (EI) m/z: (M)* Calcd. for C3sH2sN20 468.2202; found
468.2203.

6-(tert-butyl)-5,8-diphenyl-5,6-dihydro-4H-furo[2,3-b]thieno[2,3-d]azepine-9-carbonitrile  (3ga):  The
~  residue was purified by column chromatography (Hex/EA = 99/1) on silica gel.
'H NMR (400 MHz, CDClg): § 7.97 (s, 1H), 7.50 — 7.44 (m, 1H), 7.39 (s, 1H),
7.27 (s, 1H), 7.23 — 7.16 (m, 1H), 7.12 (dd, J = 8.5, 5.8 Hz, 1H), 6.98 (dd, J =
5.1, 1.4 Hz, 1H), 5.20 — 5.11 (m, 1H), 3.56 (ddd, J = 16.4, 6.6, 1.7 Hz, 1H),
3.21 - 3.12 (m, 1H), 1.37 (d, J = 1.3 Hz, 9H); 3C NMR (101 MHz, CDCls): &

3ga 7& Ph 153.64, 152.46, 142.63, 135.56, 129.30, 129.24, 128.98, 128.53, 128.18,
- /127.96, 126.67, 126.30, 124.87, 122.98, 115.46, 59.61, 58.61, 36.51, 29.60;
Yield: 78% (66.3 mg), dark brown solid, m.p. 132 — 134 °C; HRMS (ESI) m/z: (M+H)" Calcd. for C27H2s5N20S
425.1688; found 425.1683.

-

4-(tert-butyl)-2-(4-(tert-butyl)phenyl)-5-phenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile

-

N (3ha): The residue was purified by column chromatography (Hex/EA =
99/1) on silica gel. tH NMR (400 MHz, CDCls): § 8.02 (d, J = 8.7 Hz, 2H),
7.62 (d, J = 0.9 Hz, 1H), 7.55 (d, J = 8.7 Hz, 2H), 7.49 — 7.44 (m, 2H),
7.36 (dd, J = 13.8, 6.6 Hz, 3H), 7.27 (ddd, J = 12.1, 7.9, 2.8 Hz, 3H), 5.01
3ha ﬁk o (dd, J = 12.3, 3.9 Hz, 1H), 2.99 (dd, J = 14.2, 12.5 Hz, 1H), 2.7 (dd, J =

’ 14.3, 3.9 Hz, 1H), 1.38 (s, 9H), 0.96 (s, 9H); & ¥C NMR (101 MHz,
CDCI3) 6 155.08, 154.23, 152.95, 147.03, 138.37, 131.26, 129.81, 129.27, 128.47, 127.61, 127.56, 126.77,
126.32, 126.09, 125.99, 125.83, 124.97, 116.09, 115.23, 90.34, 71.04, 58.91, 44.35, 34.91, 31.17, 29.69, 29.65,
28.90; Yield: 86% (81.52 mg), pale yellow solid, m.p. 42 — 44 °C; HRMS (ESI) m/z: (M+H)" Calcd. for
Ca3H3sN20S 475.6480; found 475.6484.

N\

4-(tert-butyl)-5-phenyl-2-(p-tolyl)-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile  (3ia): The
residue was purified by column chromatography (Hex/EA = 99/1) on silica
gel. 'H NMR (400 MHz, CDCls): § 7.97 (d, J = 8.0 Hz, 2H), 7.63 (d, J =
7.6 Hz, 1H), 7.47 (dd, J = 8.2, 1.4 Hz, 2H), 7.42 — 7.21 (m, 8H), 5.01 (dd, J
=12.3, 3.8 Hz, 1H), 2.99 (dd, J = 14.3, 12.3 Hz, 1H), 2.77 (dd, J = 14.3, 3.9
Hz, 1H), 2.44 (s, 3H), 0.95 (s, 9H); *C NMR (101 MHz, CDCls): § 155.16,
154.21, 147.06, 139.84, 138.40, 131.26, 129.72, 129.28, 128.48, 127.64,

-

.
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127.58, 126.78, 126.32, 126.15, 125.85, 125.12, 116.14, 115.25, 90.23, 71.04, 58.94, 44.34, 28.89, 21.52; Yield:
85% (73.4 mg), white solid, m.p. 183 — 185 °C; HRMS (EI) m/z: (M)* Calcd. for CaoH2sN20 432.2202; found
432.2201.

4-(tert-butyl)-5-phenyl-2-(m-tolyl)-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile (3ja): The

residue was purified by column chromatography (Hex/EA = 99/1) on silica gel.
'H NMR (400 MHz, CDClg): § 7.92 — 7.85 (m, 2H), 7.63 (d, J = 7.4 Hz, 1H),
7.47 (d, J=7.3 Hz, 2H), 7.44 — 7.34 (m, 4H), 7.33 — 7.23 (m, 4H), 5.01 (dd, J =
12.3, 3.8 Hz, 1H), 3.07 — 2.94 (m, 1H), 2.78 (dd, J = 14.4, 3.9 Hz, 1H), 2.47 (s,
3H), 0.96 (s, 9H); °C NMR (101 MHz, CDCls) & 154.94, 154.42, 147.01,
138.82, 138.36, 131.17, 130.37, 129.27, 128.95, 128.73, 128.47, 127.66, 127.58,
126.78, 126.32, 125.83, 125.57, 122.38, 116.24, 115.12, 90.84, 77.31, 76.99, 76.68, 71.03, 58.98, 44.32, 28.90,
21.59; ; Yield: 82% (70.80 mg), white solid, m.p. 174 — 176 °C; HRMS (EI) m/z: (M)" Calcd. for C3oH2sN20
432.2202; found 432.2201.

-

2-(3-bromophenyl)-4-(tert-butyl)-5-phenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile

(3ka): The residue was purified by column chromatography (Hex/EA = 99/1) on
silica gel. 'H NMR (400 MHz, CDCl): 6 8.13 (d, J = 1.9 Hz, 1H), 7.62 (t, J =
4.1 Hz, 1H), 7.59 — 7.52 (m, 1H), 7.45 (ddd, J = 6.1, 1.5, 0.6 Hz, 1H), 7.39 (tt, J
=13.2, 4.3 Hz, 1H), 7.33 — 7.21 (m, 3H), 5.02 (dd, J = 12.3, 3.8 Hz, 1H), 2.99
(dd, J = 14.4, 12.4 Hz, 1H), 2.79 (dd, J = 14.4, 3.9 Hz, 1H), 0.97 (s, 9H); 1°C
NMR (101 MHz, CDCIs): & 155.08, 152.67, 146.78, 138.30, 132.32, 130.79,
130.62, 130.58, 129.33, 128.54, 127.88, 127.80, 127.75, 127.66, 126.89, 126.31, 125.79, 123.54, 123.21, 116.37,
114.59, 92.16, 71.03, 59.14, 44.23, 28.95; Yield: 72% (71.5 mg), white solid, m.p. 202-204 °C; HRMS (ESI)

m/z: (M+H)* Calcd. for C2oH26BrN2O 497.1229; found 497.1226.

2-(2-bromophenyl)-4-(tert-butyl)-5-phenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile

~  (3la): The residue was purified by column chromatography (Hex/EA = 99/1) on
silica gel. 'H NMR (400 MHz, CDCls): § 7.77 (dd, J = 8.1, 1.2 Hz, 1H), 7.72 (dd,
J=7.7,1.7 Hz, 1H), 7.62 (dd, J = 7.3, 1.0 Hz, 1H), 7.52 — 7.45 (m, 3H), 7.42 —
N 7.35 (m, 2H), 7.35 — 7.20 (m, 4H), 5.05 (dd, J = 12.4, 4.0 Hz, 1H), 3.00 (dd, J =
Br ﬁk Ph| 143, 12.4 Hz, 1H), 2.79 (dd, J = 14.4, 4.1 Hz, 1H), 0.97 (s, 9H); 13C NMR (101

3la MHz, CDCls): § 155.54, 154.69, 146.83, 138.45, 134.13, 131.70, 131.35, 131.17,

(. J

129.75, 129.32, 128.45, 127.78, 127.65, 127.61, 126.81, 126.42, 125.93, 122.10, 115.94, 114.02, 95.40, 71.27,

Vs
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58.90, 44.27, 29.04; Yield: 68% (67.5 mg), white solid, m.p. 144-146 °C; HRMS (EI) m/z: (M)* Calcd. for
CaoH25BrN20 496.1150; found 496.1146.

4-(tert-butyl)-2-(4-chlorophenyl)-5-phenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile

(3ma): The residue was purified by column chromatography (Hex/EA = 99/1)
on silica gel. *H NMR (400 MHz, CDCls3): & 8.05 — 7.97 (m, 1H), 7.62 (d, J =
7.6 Hz, 1H), 7.51 — 7.43 (m, 3H), 7.41 — 7.33 (m, 2H), 7.31 — 7.23 (m, 1H),
5.02 (dd, J =12.3, 3.9 Hz, 1H), 2.99 (dd, J = 14.3, 12.3 Hz, 1H), 2.78 (dd, J =
14.4, 3.9 Hz, 1H), 0.96 (s, 9H); 3C NMR (101 MHz, CDCls): & 154.79,
153.48, 146.84, 138.31, 135.35, 130.90, 129.34, 128.51, 127.83, 127.65,
127.24, 126.87, 126.28, 125.80, 116.23, 114.86, 91.45, 71.02, 59.06, 44.24, 28.93; Yield: 79% (71.6 mg), white
solid, m.p. 204-206 °C; HRMS (ESI) m/z: (M+H)* Calcd. for C29H26CIN20 453.1734; found 453.1727.

4-(tert-butyl)-2-(4-fluorophenyl)-5-phenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile

(3na): The residue was purified by column chromatography (Hex/EA = 99/1)
on silica gel. 'H NMR (400 MHz, CDClz): § 8.11 — 8.04 (m, 2H), 7.62 (dd, J =
7.4, 1.0 Hz, 1H), 7.48 — 7.44 (m, 2H), 7.42 — 7.33 (m, 4H), 7.30 (qd, J = 7.1, 1.2
Hz, 3H), 5.01 (dd, J = 12.3, 3.8 Hz, 1H), 2.99 (dd, J = 14.3, 12.4 Hz, 1H), 2.78
(dd, J = 14.3, 3.9 Hz, 1H), 0.96 (s, 9H); 13C NMR (101 MHz, CDCls): § 163.24
(d, Jc-r = 251.9 Hz), 154.56, 153.92, 146.94, 138.37, 131.02, 129.33, 128.51, 127.79, 127.64, 127.20 (d, Jc-F =
8.4 Hz), 126.84, 126.30, 125.81, 125.20 (d, Jc-r = 3.4 Hz), 116.27 (d, Jc-r = 22.1 Hz), 116.22, 115.03, 90.78,
71.05, 59.03, 44.29, 28.91; Yield: 73% (63.9 mg), white solid, m.p. 209-211 °C; HRMS (ESI) m/z: (M+H)*
Calcd. for CogH26FN20 437.2029; found 437.2026.

4-(tert-butyl)-2-(1-methyl-1H-indol-3-yl)-5-phenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-

carbonitrile (30a): The residue was purified by column chromatography
(Hex/EA = 99/1) on silica gel. 'H NMR (597 MHz, CDCls): 8.32 (dd, J=7.8, 1.2
Hz, 1H), 8.01 (s, 1H), 7.63 (dd, J = 7.6, 1.3 Hz, 1H), 7.55 (d, J = 7.4 Hz, 2H),
7.44 —7.39 (m, 2H), 7.30 — 7.22 (m, 3H), 5.02 (dd, J = 12.5, 4.0 Hz, 1H), 3.91 (s,
3H), 3.02 (dd, J = 14.4, 12.5 Hz, 1H), 2.78 (dd, J = 14.4, 4.0 Hz, 1H), 0.97 (s, 9H);
13C NMR (150 MHz, CDCls): § 155.17, 152.92, 147.37, 138.63, 136.80, 131.76,
129.30, 128.74, 128.49, 127.55, 127.51, 126.67, 126.34, 125.89, 125.13, 123.05, 121.43, 121.38, 116.17, 115.69,
109.83, 105.61, 86.51, 71.24, 59.19, 44.49, 33.38, 28.82; Yield: 78% (73.5 mg), white solid, m.p. 175-177 °C;

HRMS (EI) m/z: (M)* Calcd. for CasHaoN3O 471.2311; found 471.2311.
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4-(tert-butyl)-5-(4-methoxyphenyl)-2-phenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile

Pph— |
07N
3qa4\

(3ga): The residue was purified by column chromatography (Hex/EA = 99/1) on
silica gel. *H NMR (400 MHz, CDCls): 6 8.08 (dd, J = 7.2, 1.4 Hz, 2H), 7.63 (d, J
=7.4 Hz, 1H), 7.54 — 7.49 (m, 2H), 7.46 — 7.35 (m, 5H), 7.33 — 7.26 (m, 2H), 6.96
—6.85 (m, 2H), 4.99 (dd, J = 12.3, 3.9 Hz, 1H), 3.81 (s, 3H), 2.97 (dd, J = 14.3,
12.4 Hz, 1H), 2.75 (dd, J = 14.3, 3.9 Hz, 1H), 0.97 (s, 9H); 3C NMR (101 MHz,
CDCl3) 8 158.40, 154.61, 154.55, 139.26, 138.41, 131.13, 129.46, 129.27, 129.05,

128.82, 127.65, 127.53, 126.87, 126.28, 125.08, 116.02, 115.11, 113.79, 91.00, 70.51, 58.85, 55.25, 44.51,
28.96; Yield: 84% (75.3 mg), pale yellow solid, m.p. 222-224 °C; HRMS (ESI) m/z: (M+Na)* Calcd. for

CaoH2sN2NaO 471.2048; found 471.2046.

4-(tert-butyl)-2-phenyl-5-(p-tolyl)-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile  (3ra): The

residue was purified by column chromatography (Hex/EA = 99/1) on silica gel. ‘H
NMR (400 MHz, CDCls): & 8.09 (s, 2H), 7.64 (s, 1H), 7.53 (s, 2H), 7.47 — 7.26
(m, 1H), 7.48 — 7.23 (m, 6H), 7.17 (dd, J = 8.0, 5.4 Hz, 1H), 4.99 (dt, J = 12.3, 3.2
Hz, 1H), 3.08 — 2.91 (m, 1H), 2.80 — 2.71 (m, 1H), 0.97 (d, J = 1.6 Hz, 9H); 13C
NMR (101 MHz, CDCl3): ¢ 154.62, 154.59, 144.08, 138.44, 136.36, 131.16,
129.45, 129.29, 129.15, 129.05, 128.83, 127.65, 127.54, 126.28, 125.74, 125.08,
116.08, 115.12, 90.99, 70.86, 58.89, 44.41, 28.95, 21.08; Yield: 85% (73.6 mg),

pale yellow solid, m.p. 196-198 °C; HRMS (ESI) m/z: (M+H)" Calcd. for CzH29N.O 433.2280; found

433.2272.

4-(tert-butyl)-5-(4-chlorophenyl)-2-phenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile

-

Cl

J

(3sa): The residue was purified by column chromatography (Hex/EA = 99/1)
on silica gel. *"H NMR (400 MHz, CDCls): & 8.08 (d, J = 7.2 Hz, 2H), 7.67 —
7.60 (m, 1H), 7.54 (d, J = 1.7 Hz, 1H), 7.44 (dd, J = 13.2, 8.8 Hz, 4H), 7.35 (d, J
= 2.1 Hz, 4H), 7.34 (s, 1H), 5.03 — 4.94 (m, 1H), 2.96 (s, 1H), 2.81 — 2.68 (m,
1H), 0.95 (d, J = 1.4 Hz, 9H); *C NMR (101 MHz, CDCls): 5 154.88, 154.21,
145,52, 137.97, 132.39, 130.98, 129.61, 129.30, 129.08, 128.68, 128.66, 127.82,

127.75, 127.24, 126.39, 125.12, 116.45, 114.97, 91.06, 70.24, 59.14, 44.12, 28.84; Yield: 70% (63.3 mg), pale
yellow solid, m.p. 210-212 °C; HRMS (ESI) m/z: (M+H)" Calcd. for C29H26CIN2O 453.1734; found 453.1730.
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5-(4-bromophenyl)-4-(tert-butyl)-2-phenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile (3ta)

The residue was purified by column chromatography (Hex/EA = 99/1) on silica gel.
'H NMR (400 MHz, CDCls): & 8.11 — 8.04 (m, 2H), 7.64 (d, J = 7.6 Hz, 1H),7.52
(ddd, J = 13.6, 7.2, 1.8 Hz, 3H), 7.55 — 7.44 (m, 5H), 7.42 — 7.35 (m, 3H), 7.29 (dd,
J=6.3, 1.6 Hz, 2H), 4.97 (dd, J = 12.2, 3.8 Hz, 1H), 2.95 (dd, J = 14.3, 12.3 Hz,
1H), 2.95 (dd, J = 14.3, 12.3 Hz, 1H), 2.75 (dd, J = 14.3, 3.9 Hz, 1H), 0.95 (s, 9H);
) 13C NMR (101 MHz, CDCls): § 154.90, 154.18, 146.06, 137.95, 131.62, 130.97,
129.63, 129.30, 129.08, 129.05, 128.67, 127.84, 127.76, 127.64, 126.40, 125.13, 120.47, 116.48, 114.97, 91.06,
70.28, 59.15, 44.05, 28.84; Yield: 69% (68.5 mg), pale yellow solid, m.p. 227-229 °C; HRMS (El) m/z; (M)*
Calcd. for C29H2sBrN20O 496.1150; found 496.1148.

4-(tert-butyl)-5-(naphthalen-2-yl)-2-phenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile

(3ua): The residue was purified by column chromatography (Hex/EA = 99/1) on
silica gel. 'TH NMR (400 MHz, CDCls): § 8.12 (dd, J = 7.2, 1.5 Hz, 2H), 8.12 (dd,
J=17.2,15Hz 2H), 7.91 - 7.82 (m, 3H), 7.66 (dd, J = 7.5, 0.8 Hz, 1H), 7.63 (dd,
J =85, 1.8 Hz, 1H), 7.58 — 7.52 (m, 2H), 7.43 — 7.37 (m, 1H), 7.36 — 7.33 (m,
1H), 7.32 — 7.27 (m, 1H), 5.19 (dd, J = 11.7, 3.6 Hz, 1H), 3.09 (dd, J = 14.3, 12.3
Hz, 1H), 2.85 (dd, J = 14.4, 3.9 Hz, 1H), 0.99 (s, 9H); 3C NMR (101 MHz,
CDClz): 6 154.76, 154.56, 144.44, 138.34, 133.44, 132.64, 131.14, 129.53, 129.34, 129.10, 128.84, 128.39,
127.85, 127.75, 127.72, 127.65, 126.37, 126.10, 125.60, 125.12, 124.48, 124.16, 116.23, 115.08, 91.09, 71.21,
59.09, 44.22, 28.99; Yield: 75% (70.2 mg), white solid, m.p. 196-198 °C; HRMS (EI) m/z: (M)" Calcd. for

Ca3H2sN20 468.2202; found 468.2205.

4-(tert-butyl)-5-cyclopropyl-2-phenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile (3va):

( Y The residue was purified by column chromatography (Hex/EA = 99/1) on silica gel.
NC 'H NMR (597 MHz, CDCls): § 8.02 (d, J = 7.6 Hz, 2H), 7.60 (d, J = 7.5 Hz, 1H),

ph— ] 7.48 (dd, J = 10.6, 4.8 Hz, 2H), 7.40 (t, J = 7.3 Hz, 1H), 7.33 (td, J = 7.5, 1.5 Hz,
07Ny 1H), 7.33 (td, J = 7.5, 1.5 Hz, 1H), 7.26 — 7.19 (m, 2H), 7.28 — 7.19 (m, 2H), 3.78 —

3va 7& 3.72 (m, 1H), 2.93 (dd, J = 14.3, 11.7 Hz, 1H), 2.74 (dd, J = 14.4, 4.6 Hz, 1H), 0.98

L J (s, 9H), 0.96 — 0.91 (m, 1H), 0.97 — 0.85 (m, 1H), 0.53 (ddd, J = 10.7, 6.6, 2.4 Hz,
1H), 0.55 — 0.44 (m, 3H), 0.37 (ddd, J = 10.9, 6.7, 4.5 Hz, 1H); 1*C NMR (150 MHz, CDCl5): § 154.83, 154.40,
138.51, 131.54, 129.56, 129.41, 128.97, 128.81, 127.31, 127.15, 126.17, 125.13, 116.69, 115.27, 90.72, 67.05,
58.14, 40.72, 29.27, 18.75, 3.27, 3.21; Yield: 55% (42.1 mg), white solid, m.p. 133-135 °C; HRMS (EI) m/z:
(M)™ Calcd. for C2sH26N20 382.2045; found 382.2042.
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4-(tert-butyl)-2-phenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile (3wa): The residue was

s

NC

Ph— |
O™ N

3wa %

N purified by column chromatography (Hex/EA = 99/1) on silica gel. *H NMR
(400 MHz, CDCls): & 7.98 (s, 1H), 7.64 (dd, J = 7.7, 2.9 Hz, 1H), 7.48 (s,
1H), 7.38 (s, 1H), 7.38 (s, 2H), 7.22 (d, J = 7.5 Hz, 1H), 7.22 (d, J = 7.5 Hz,
2H), 3.80 (s, 2H), 2.89 (s, 2H), 1.32 (d, J = 1.1 Hz, 9H); 3C NMR (101 MHz,
CDCl3): 6 154.01, 152.43, 139.90, 131.26, 128.98, 128.80, 128.65, 127.17,
126.84, 126.41, 124.41, 115.57, 107.73, 91.84, 57.32, 55.01, 33.73, 29.67,
28.53; Yield: 76% (52.0 mg), pale yellow solid, m.p. 154-156 °C; HRMS (EI)

m/z: (M)* Calcd. for C23H22N20 342.1732; found 342.1732.

4-butyl-2,5-diphenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile (3ab): The residue was

r

NC

Ph— |
O™ N

3ab//) P

h

N\ purified by column chromatography (Hex/EA = 99/1) on silica gel; 'H NMR
(400 MHz, CDCls); 6 8.00 — 7.93 (m, 2H), 7.76 (d, J = 7.0 Hz, 1H), 7.48 (dd, J =
10.6, 4.9 Hz, 2H), 7.40 — 7.32 (m, 1H), 7.29 — 7.13 (m, 4H), 7.21 (dd, J = 10.9,
4.3 Hz, 1H), 7.07 — 7.00 (m, 2H), 6.95 (d, J = 7.5 Hz, 1H), 6.72 (d, J = 7.1 Hz,
1H), 5.08 (dd, J = 5.9, 3.1 Hz, 1H), 3.62 — 3.45 (m, 1H), 3.19 — 3.11 (m, 1H),
1.69 — 1.58 (m, 3H), 1.34 — 1.25 (m, 3H), 0.89 (t, J = 7.4 Hz, 3H); 3C NMR (101
MHz, CDClz): 6 153.68, 150.84, 141.88, 135.10, 131.20, 130.17, 129.00,

128.63, 128.53, 128.29, 127.28, 127.09, 126.35, 125.51, 125.40, 124.14, 116.12, 92.53, 68.54, 49.89, 41.97,
29.85, 20.12, 13.86; Yield: 69% (57.7 mg), pale yellow solid, m.p. 134-136 °C; HRMS (El) m/z: (M)* Calcd.

for C29H26N20 418.2045; found 418.2045.

4-cyclohexyl-2,5-diphenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile (3ac): The residue

NC
Ph— |
07 N

3ac O Ph

was purified by column chromatography (Hex/EA = 99/1) on silica gel. *H NMR
(400 MHz, CDCls): & 8.02 — 7.95 (m, 2H), 7.73 (dd, J = 7.8, 2.6 Hz, 1H), 7.53 — 7.45
(m, 1H), 7.41 — 7.33 (m, 1H), 7.28 — 7.21 (m, 1H), 7.20 (s, 1H), 7.06 (t, J = 5.7 Hz,
2H), 6.98 — 6.89 (m, 1H), 6.71 (t, J = 5.5 Hz, 1H), 5.16 (t, J = 6.1 Hz, 1H), 3.54 —
3.40 (m, 1H), 3.23 — 3.13 (m, 1H), 3.11 — 3.02 (m, 1H), 3.11 — 3.03 (m, 1H), 1.84 (s,
5H), 1.61 (d, J = 14.2 Hz, 1H), 1.49 — 1.35 (m, 1H), 1.31 — 0.79 (m, 3H); 3C NMR
(101 MHz, CDCI3): & 153.57, 150.98, 143.61, 135.59, 130.97, 129.90, 129.04,

128.70, 128.56, 128.06, 126.99, 126.90, 126.15, 125.66, 125.54, 124.22, 116.06, 92.55, 67.81, 61.23, 42.28,
31.27, 31.03, 26.30, 26.17, 25.64; Yield: 77% (68.4 mg), pale yellow solid, m.p. 112-114 °C; HRMS (EI) m/z:

(M)™ Calcd. for C31H2sN20 444.2202; found 444.2202.
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4-(adamantan-1-yl)-2,5-diphenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile (3ad): The

( N residue was purified by column chromatography (Hex/EA = 99/1) on silica gel. *H
NC NMR (400 MHz, CDCl3): & 8.11 (s, 2H), 7.66 — 7.61 (m, 1H), 7.55 (s, 4H), 7.47 —

Ph— | 7.41 (m, 1H), 7.41 — 7.29 (m, 5H), 7.28 — 7.21 (m, 1H), 5.16 — 5.04 (m, 1H), 3.02 —
0™y 2.91 (m, 1H), 2.82 — 2.73 (m, 1H), 1.90 (d, J = 11.5 Hz, 3H), 1.55 (s, 1H), 1.42 (t, J =

3ad PRl 105 Hz, 6H); °C NMR (101 MHz, CDCl3): & 154.83, 153.99, 147.40, 138.51,
131.19, 129.51, 129.29, 129.06, 128.87, 128.42, 127.71, 127.62, 126.69, 126.40,

125.86, 125.17, 117.49, 115.09, 90.96, 68.95, 59.47, 44.27, 41.46, 36.07, 29.67;
Yield: 71% (70.5 mg), white solid, m.p. 297 — 299 °C; HRMS (ESI) m/z: (M+H)" Calcd. for CssHzsN20
497.2593; found 497.2585.

4-(2,6-dimethylphenyl)-2,5-diphenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile (3ae): The

( ) residue was purified by column chromatography (Hex/EA = 99/1) on silica gel. *H
NC NMR (597 MHz, CDCls): & 7.96 (dd, J = 7.8, 0.9 Hz, 1H), 7.63 (dd, J = 5.3, 3.3 Hz,
Ph—’ | 2H), 7.37 (td, J = 7.7, 1.3 Hz, 1H), 7.40 — 7.31 (m, 4H), 7.29 — 7.23 (m, 1H), 7.16 —
0™ N 7.09 (m, 3H), 7.03 (dd, J = 7.5, 1.1 Hz, 1H), 6.92 (d, J = 7.3 Hz, 1H), 6.84 (d, J = 7.3
Ph
3ae©/

Hz, 2H), 6.82 (dd, J = 28.1, 7.4 Hz, 2H), 6.79 (d, J = 7.5 Hz, 1H), 5.07 (dd, J = 6.7, 1.9
Hz, 1H), 5.07 (dd, J = 6.7, 1.9 Hz, 1H), 3.55 (d, J = 12.7 Hz, 1H), 3.41 (d, J = 6.5 Hz,
1H), 22.33 (s, 3H), 1.74 (s, 3H); 3°C NMR (150 MHz, CDCl3): & 152.05, 151.47,
141.30, 140.96, 138.35, 135.97, 135.10, 131.17, 130.72, 129.30, 128.84, 128.82, 128.55, 128.31, 127.94, 127.66,
127.64, 127.49, 127.38, 125.82, 125.66, 124.11, 116.17, 92.50, 70.23, 41.50, 29.69, 18.95, 18.82; Yield: 62%
(60.5 mg), white solid, m.p. 226 — 227 °C. HRMS (ESI) m/z: (M+Na)" Calcd. for CssH2sN2NaO 489.1943;
found 489.1939.

4-(4-ethylphenyl)-2,5-diphenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile  (3af):  The
residue was purified by column chromatography (Hex/EA = 99/1) to obtain the product.

NC IH NMR (400 MHz, CDCl3) 6 7.89 — 7.83 (m, 2H), 7.53 — 7.43 (m, 6H), 7.39 — 7.35 (m,
Ph 74 | 1H), 7.33 - 7.26 (m, 4H), 7.19 (d, J = 7.3 Hz, 1H), 7.05 (d, J = 8.4 Hz, 2H), 6.71 (d, J =
o N 8.3 Hz, 2H), 4.25 — 4.06 (m, 2H), 3.25 (dd, J = 14.4, 6.7 Hz, 1H), 2.58 (q, J = 7.6 Hz,
Ph
3af Z

2H), 1.20 (t, J = 7.6 Hz, 3H); *3C NMR (101 MHz, CDCl3) § 163.56, 155.63, 143.71,
141.93, 141.67, 140.77, 136.38, 132.33, 128.94, 128.68, 128.28, 127.88, 127.75, 127.41,
127.07, 126.15, 125.46, 123.70, 122.53, 114.99, 89.32, 67.08, 56.26, 34.73, 28.31,
15.51; Yield: 64% (59.65 mg), white solid; m.p. 207 — 209 °C; HRMS (EI) m/z:
(M+H)* Calcd. for CasH26N20 466.2045; found 467.2116.
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4-(4-bromophenyl)-2,5-diphenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile  (3ag):

-

NC

Ph— |

N\

found 517.0909.

1-(4-(tert-butyl)-2,5-diphenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepin-1-yl)ethan-1-one

The
residue was purified by column chromatography (Hex/EA = 99/1) to obtain the product.
'H NMR (400 MHz, CDClg) & 8.09 — 7.97 (m, 2H), 7.75 (d, J = 7.1 Hz, 1H), 7.53 —
7.45 (m, 3H), 7.44 — 7.34 (m, 5H), 7.31 — 7.24 (m, 2H), 7.23 — 7.18 (m, 3H), 6.61 —
6.53 (m, 2H), 5.42 (dd, J = 9.9, 4.4 Hz, 1H), 3.26 — 3.10 (m, 2H); 3C NMR (101 MHz,
CDCls) 6 155.48, 148.83, 144.61, 142.38, 136.98, 131.79, 131.56, 130.01, 129.95,
129.92, 129.12, 129.02, 128.34, 128.00, 127.96, 127.88, 127.66, 126.99, 126.50, 125.54,
125.10, 118.99, 114.66, 114.01, 91.70, 74.69, 43.27; Yield: 51% (52.63 mg), white
solid; m.p. 241 — 243 °C; HRMS (El) m/z: (M+H)* Calcd. for C31H21BrN2O 516.0837;

(3ya): The

Vs

residue was purified by column chromatography (Hex/EA = 99/1) to obtain the
product. *H NMR (400 MHz, CDCls): § 7.81 — 7.76 (m, 2H), 7.52 (dd, J = 8.3, 1.3
Hz, 2H), 7.46 (ddd, J = 6.6, 4.3, 0.9 Hz, 2H), 7.40 — 7.31 (m, 4H), 7.30 — 7.21 (m,
4H), 4.97 (dd, J = 12.4, 4.1 Hz, 1H), 3.10 (dd, J = 14.0, 12.4 Hz, 1H), 2.80 (dd, J =
14.1, 4.1 Hz, 1H), 2.25 (s, 3H), 0.92 (s, 9H); 3C NMR (101 MHz, CDCl3): §
198.76, 153.96, 148.42, 147.34, 138.62, 133.11, 130.43, 129.00, 128.60, 128.51,

128.38, 127.59, 127.28, 126.98, 126.88, 126.61, 125.90, 122.58, 115.42, 70.77,

58.65, 44.39, 31.50, 28.88; Yield: 73% (63.6 mg), yellow liquid; HRMS (EI) m/z: (M)* Calcd. for C3oH29NO3
435.2198; found 435.2196.

4-(tert-butyl)-2,5-diphenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carboxamide (5): Prepare a clean

-

H,N

o)

Ph— |
07N
5

Ph

~

J

15 mL sealed tube with a magnetic stir bar. 3aa (0.2 mmol) was added to the bottle,
followed by the solvent EtOH (3.0 mL). Finally, NaOH (1.0 equiv) was added and the
mixture was heated to 80 °C and the reaction was monitored by TLC. After
completion of the reaction, water was added to stop the reaction and the reaction was
neutralized to about pH=7 by 1 M HClq), then extracted with ethyl acetate (3 x 15

mL) and water. Finally, all organic layers were combined and removed with

anhydrous sodium sulfate, filtered and concentrated in vacuo. After concentration, the residue was purified by
column chromatography (Hex/EA = 5/1) to obtain the product. *tH NMR (597 MHz, CDCls): § 7.98 — 7.78 (m,
2H), 7.56 — 7.40 (m, 3H), 7.32 (d, J = 29.1 Hz, 9H), 7.23 (dd, J = 14.6, 7.3 Hz, 1H), 5.86 (s, 1H), 5.58 (s, 1H),
4.96 (s, 1H), 3.06 (s, 1H), 2.78 (dd, J = 14.1, 3.9 Hz, 1H), 2.40 — 2.03 (m, 1H), 0.93 (s, 9H); 1°C NMR (150
MHz, CDCl3): 6 166.87, 153.99, 147.44, 138.80, 132.51, 130.12, 129.04, 128.40, 127.12, 127.06, 126.80,
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126.64, 125.89, 125.10, 115.47, 115.00, 70.80, 58.71, 44.47, 28.92, 22.30, 14.02; Yield: 84% (73.3 mg), white
solid, m.p. 185 — 186 °C; HRMS (EIl) m/z: (M)* Calcd. for C29H2sN20, 436.2151; found 436.2150.

(2)-3-0x0-2-(2-0x0-4-phenyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-ylidene)-3-phenylpropanenitrile (6):

‘ \  Prepare a clean 15 mL sealed tube with a magnetic stir bar. 3aa (0.1 mmol) and
CN ACN (3.0 mL) were added to the bottle. TFOH (1.0 equiv) was then added slowly,

Ph X followed by heating to about 50 °C and the reaction monitored by TLC. After the
0] 07 N reaction was completed, cooled to room temperature and then added Na;COz(q)

6 H Ph| solution to neutralize the reaction to about pH=7. It was then extracted with ethyl

acetate (3 x 15 mL) and water. Finally, all organic layers were combined and
removed with anhydrous sodium sulfate, filtered and concentrated in vacuo. After concentration, the residue
was purified by column chromatography (Hex/EA = 5/1) to obtain the product. *H NMR (597 MHz, CDClz): §
1H NMR (597 MHz, cdcl3) & 8.09 — 8.06 (m, 2H), 7.76 — 7.72 (m, 1H), 7.69 — 7.64 (m, 1H), 7.57 — 7.53 (m,
2H), 7.45 — 7.41 (m, 2H), 7.39 — 7.33 (m, 5H), 7.22 (dd, J = 6.2, 2.6 Hz, 1H), 6.14 (s, 1H), 4.94 (d, J = 9.6 Hz,
1H), 3.45 (dd, J = 16.2, 11.3 Hz, 1H), 3.34 (d, J = 16.4 Hz, 1H); ¥*C NMR (150 MHz, CDCls): § 187.75,
166.01, 159.69, 139.84, 135.93, 134.74, 134.46, 131.24, 130.92, 130.29, 129.70, 129.14, 129.06, 128.93, 128.62,
127.60, 126.36, 117.93, 114.97, 57.14, 40.44; Yield: 92 % and 83 % (34.8 mg and 31.4 mg), white solid, m.p.
198 — 199 °C; HRMS (ESI) m/z: (M+H)" Calcd. for C25H19N202 379.1447; found 379.1442.

(2)-2-(3-(tert-butyl)-2-ox0-4-phenyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-ylidene)-3-oxo-3-

-

phenylpropanenitrile (6°): Prepare a clean 15 mL sealed tube with a magnetic stir
bar. 3aa (0.2 mmol), TBN (5.0 equiv), p-NBA (1.0 equiv), and p-dioxane (3.0 mL)
were added to the bottle in sequence. The tube was then filled with oxygen and then

heated to about 45 °C and the reaction was monitored by TLC. After the reaction was

completed, cooled to room temperature and then added Na>COsng Ssolution to

neutralize the reaction to about pH=7. It was then extracted with ethyl acetate (3 x 15
mL) and ater. Finally, all organic layers were combined and removed with anhydrous sodium sulfate, filtered
and concentrated in vacuo. After concentration, the residue was purified by column chromatography (Hex/EA =
9/1) to obtain the product. *H NMR (400 MHz, CDCls): § 7.79 — 7.75 (m, 2H), 7.72 (dd, J = 8.1, 1.4 Hz, 1H),
7.57 —7.51 (m, 1H), 7.50 — 7.47 (m, 1H), 7.46 — 7.36 (m, 2H), 7.34 — 7.29 (m, 2H), 7.25 (ddd, J = 8.7, 4.8, 1.2
Hz, 2H), 7.25 (ddd, J = 8.7, 4.8, 1.2 Hz, 1H), 7.17 (dd, J = 7.3, 1.5 Hz, 1H), 5.37 (t, J = 4.5 Hz, 1H), 3.83 (dd, J
= 18.2, 4.3 Hz, 1H), 3.52 (dd, J = 18.2, 4.6 Hz, 1H), 1.64 (s, 9H); *C NMR (101 MHz, CDCls): § 186.04,
166.53, 165.07, 138.84, 136.19, 136.03, 133.24, 131.78, 130.48, 130.38, 130.26, 128.96, 128.32, 128.30, 127.44,
127.33, 127.17, 116.72, 110.71, 59.61, 54.74, 36.71, 29.09; Yield: 90 % (78.1 mg), white solid, m.p. 197 —
198 °C; HRMS (ESI) m/z: (M+H)" Calcd. for C29H27N202 435.2073; found 435.2068.
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(E)-4-(tert-butyl)-2-(3-(4-methylstyryl)phenyl)-5-phenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-

carbonitrile (7a): First, 3ja (1.0 equiv, 0.1 mmol), Pd(OAc)2 (0.1 equiv),
and (S)-(-)-BINAP (0.2 equiv) were added to a 25 mL round-bottomed flask,
respectively, followed by nitrogen The round bottom flask was filled with
nitrogen. Next, 5 mL of DMF was added as a solvent, then K>COs (2.0

equiv) was added. After waiting for the reaction to react at room
temperature for 10 minutes, 4-methyl styrene (7.0 equiv) was slowly added. Heating to 120°C and was
monitored by TLC. After the reaction was completed, the reaction was cooled to room temperature, and
secondary water was added, followed by extraction with ethyl acetate and water. After 2~3 times in total, all
organic layers were combined and removed with anhydrous sodium sulfate. The water was concentrated by a
vacuum concentrator to obtain the crude product, and then further purified by column chromatography (Hex/EA
= 50/1) to obtain the compound. *H NMR (400 MHz, CDClz): § 8.14 (s, 1H), 7.96 (d, J = 7.9 Hz, 1H), 7.63 (dd,
J=15.7, 7.6 Hz, 2H), 7.55 — 7.45 (m, 5H), 7.39 (dt, J = 15.1, 4.9 Hz, 3H), 7.44 — 7.26 (m, 6H), 7.26 — 7.14 (m,
5H), 5.03 (dd, J = 12.3, 3.7 Hz, 1H), 3.07 — 2.96 (m, 1H), 2.79 (dd, J = 14.4, 3.8 Hz, 1H), 2.38 (s, 3H), 0.98 (s,
9H); 13C NMR (101 MHz, CDClz): § 154.58, 146.98, 138.41, 137.92, 134.17, 131.12, 129.92, 129.44, 129.38,
129.30, 129.20, 128.51, 127.73, 127.63, 126.88, 126.83, 126.65, 126.61, 126.35, 126.31, 125.85, 123.97, 123.28,
116.27, 115.09, 91.23, 71.06, 59.06, 44.32, 28.95, 21.30; Yield: 71% (38.0 mg), pale yellow solid, m.p. 178 —
179 °C; HRMS (EI) m/z: (M)* Calcd. for CasHzsN20 534.2671; found 534.2671.

(E)-4-(tert-butyl)-2-(3-(2-(naphthalen-2-yl)vinyl)phenyl)-5-phenyl-5,6-dihydro-4H-benzo[d]furo[2,3-

blazepine-1-carbonitrile (7b): First, 3ja (1.0 equiv, 0.1 mmol),
Pd(OAC). (0.1 equiv), and (S)-(-)-BINAP (0.2 equiv) were added to
a 25 mL round-bottomed flask, respectively, followed by nitrogen
i #N\ Ph The round bottom flask was filled with nitrogen. Next, 5 mL of DMF

2-naphthyl

was added as a solvent, then K.COsz (2.0 equiv) was added. After
waiting for the reaction to react at room temperature for 10 minutes, 2-naphthylstyrene (7.0 equiv) was slowly
added. Heating to 120°C and was monitored by TLC. After the reaction was completed, the reaction was cooled
to room temperature, and secondary water was added, followed by extraction with ethyl acetate and water. After
2~3 times in total, all organic layers were combined and removed with anhydrous sodium sulfate. The water
was concentrated by a vacuum concentrator to obtain the crude product, and then further purified by column
chromatography (Hex/EA = 50/1) to obtain the compound. *H NMR (597 MHz, CDCls): § 8.22 (s, 1H), 7.99 (d,
J=7.0 Hz, 1H), 7.93 (s, 1H), 7.86 (dd, J = 8.2, 3.4 Hz, 2H), 7.87 — 7.79 (m, 4H), 7.66 (d, J = 5.0 Hz, 2H), 7.54
(t, J=7.7Hz, 1H), 7.48 (ddt, J = 7.6, 2.4, 1.5 Hz, 4H), 7.41 (t, J = 7.6 Hz, 1H), 7.35 (d, J = 9.4 Hz, 1H), 7.31
(dd, J = 16.6, 6.1 Hz, 2H), 7.27 — 7.24 (m, 2H), 5.04 (d, J = 11.4 Hz, 1H), 3.02 (dd, J = 14.3, 12.6 Hz, 1H), 2.80
(dd, J = 14.4, 3.7 Hz, 1H), 1.00 (s, 9H); *C NMR (150 MHz, CDCls); § 154.67, 154.52, 146.98, 138.39, 138.29,
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134.47, 133.69, 133.21, 131.12, 130.09, 129.46, 129.31, 128.53, 128.38, 128.35, 128.22, 128.08, 127.77, 127.76,
127.71, 127.64, 127.03, 126.84, 126.39, 126.06, 125.86, 124.22, 123.57, 123.38, 116.31, 115.09, 91.33, 71.09,
59.08, 44.33, 28.99; Yield: 75% (42.8 mg), pale yellow solid, m.p. 223 — 224 °C; HRMS (EIl) m/z: (M)* Calcd.
for C41H34N20 570.2671; found 570.2670.

2-(2-bromophenyl)-4-(tert-butyl)-5-phenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carboxamide (8):

Prepare a clean 15 mL sealed tube with a magnetic stir bar. 3ka (0.2 mmol) was
added to the bottle, followed by the solvent EtOH (3.0 mL). Finally, NaOH (1.0
equiv) was added and the mixture was heated to 80 °C and the reaction was
monitored by TLC. After completion of the reaction, water was added to stop the

reaction and the reaction was neutralized to about pH=7 by 1 M HClg), then

extracted with ethyl acetate (3 x 15 mL) and water. Finally, all organic layers were
combined and removed with anhydrous sodium sulfate, filtered and concentrated in vacuo. After concentration,
the residue was purified by column chromatography (Hex/EA = 5/1) to obtain the product. *H NMR (400 MHz,
CDCls): 6 7.71 (dd, J = 8.0, 1.3 Hz, 1H), 7.60 (dd, J = 7.6, 1.7 Hz, 2H), 7.55 — 7.49 (m, 3H), 7.44 — 7.40 (m,
1H), 7.33 (dd, J = 7.4, 1.5 Hz, 5H), 7.25 — 7.18 (m, 1H), 5.47 (s, 1H), 4.95 (dd, J = 12.5, 4.1 Hz, 1H), 3.07 (dd,
J=14.0,12.5 Hz, 1H), 2.78 (dd, J = 14.0, 4.1 Hz, 1H), 1.78 (d, J = 46.4 Hz, 2H), 0.90 (s, 9H); 1*C NMR (101
MHz, CDCl3): & 160.43, 156.65, 152.76, 147.20, 138.64, 136.18, 131.98, 130.03, 128.84, 128.63, 128.46,
127.17,126.71, 125.94, 122.64, 120.63, 116.16, 113.64, 112.43, 71.71, 58.90, 44.52, 29.02, 22.32, 14.05; Yield:
67% (68.9 mg), pale yellow solid, m.p. 177 — 178 °C; HRMS (EI) m/z: (M)* Calcd. for C29H27BrN2O; 514.1256;
found 514.1260.

13-(tert-butyl)-12-phenyl-5,11,12,13-tetrahydro-6H-benzo[4',5"Jazepino[3',2":4,5]furo[3,2-c]quinolin-6-
one (9): Prepare a clean 15 mL sealed tube with a magnetic stir bar. To the bottle
was added 8 (0.1 mmol), t-BuOK (3.0 equiv), and the solvent ethanol (2.0 mL).

Later, Cul (10 mol%) was added and heated to 100 °C, and the reaction was

monitored by TLC. After the reaction was completed, water was added to stop the

reaction, followed by extraction with ethyl acetate (3x15 mL) and water. Finally,

all organic layers were combined and removed with anhydrous sodium sulfate,
filtered and concentrated in vacuo. After concentration, the residue was purified by column chromatography
(Hex/EA = 19/1) to obtain the product. *H NMR (400 MHz, CDCls): § 11.16 (s, 1H), 8.09 (dd, J = 7.9, 1.0 Hz,
1H), 8.02 (d, J = 7.4 Hz, 1H), 7.57 — 7.52 (m, 2H), 7.51 — 7.42 (m, 3H), 7.39 — 7.18 (m, 7H), 5.08 (dd, J = 12.5,
4.0 Hz, 1H), 3.12 — 3.01 (m, 1H), 2.80 (dd, J = 14.2, 4.1 Hz, 1H), 0.98 (s, 9H); 3C NMR (101 MHz, CDCls): &
160.42, 156.64, 152.75, 147.19, 138.63, 136.18, 131.97, 130.03, 128.83, 128.62, 128.45, 127.17, 126.71, 125.93,
122.64, 120.63, 116.15, 113.64, 112.42, 71.70, 58.90, 44.52, 29.03, 22.33, 14.05; Yield: 75% (32.6 mg), white
solid, m.p. 286 — 287 °C; HRMS (EIl) m/z: (M)* Calcd. for C2gH26N20, 434.1994; found 434.1994.
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(E)-5-(tert-butylamino)-2-phenyl-4-(2-styrylphenyl)furan-3-carbonitrile (3aa’): The residue was purified by
column chromatography (Hex/EA = 99/1) on silica gel. *H NMR (400 MHz, CDCls) §
8.00 — 7.93 (m, 2H), 7.78 — 7.72 (m, 1H), 7.47 (tt, J = 9.7, 1.6 Hz, 4H), 7.42 — 7.31 (m,
6H), 7.28 — 7.23 (m, 2H), 7.16 (d, J = 16.3 Hz, 1H), 7.04 (d, J = 16.2 Hz, 1H), 2.67 (s,
1H), 1.19 (s, 9H); °C NMR (101 MHz, CDCls): & 152.44, 151.86, 137.17, 136.00,
131.00, 130.80, 129.02, 128.98, 128.69, 128.59, 128.21, 128.08, 127.96, 127.08,
126.66, 126.23, 124.20, 115.27, 102.71, 94.37, 53.27, 29.98; Yield: 94% (78.9 mg),
yellow solid, m.p. 160 — 161 °C; HRMS (ESI) m/z: (M+H)* Calcd. for C29H27N20
419.2123; found 419.2126.

4-(tert-butyl)-2,5-diphenyl-5,6-dihydro-4H-benzo[d]furo[2,3-b]azepine-1-carbonitrile-6-D  (3aa’’): The

4 7\

NC

residue was purified by column chromatography (Hex/EA = 99/1) on silica gel. *H

NMR (400 MHz, CDCls): & 8.08 (d, J = 7.6 Hz, 2H), 7.63 (d, J = 7.6 Hz, 1H), 7.57 —

Ph—< | p| 7.39 (m, 6H), 7.38 — 7.22 (m, 5H), 5.02 (s, 1H), 3.04 — 2.94 (m, 1H), 2.77 (d, J = 3.7

SN oh Hz, 1H), 0.97 (s, 9H); C NMR (101 MHz, CDCls): § 154.70, 154.51, 146.96,

3aa” ﬁk 138.32, 131.13, 129.50, 129.30, 129.05, 128.79, 128.49, 127.70, 127.59, 126.80,

) ’ 126.32, 125.83, 125.11, 116.16, 115.09, 91.01, 70.97, 58.96, 44.31, 44.14, 43.95,

43.75, 28.94; Yield: 80% (67.0 mg), white solid, m.p. 171 — 172 °C; HRMS (ESI) m/z: (M+H)" Calcd. for
C29H26DN20 420.2186; found 420.2184.

S29



8. References
1. M. R. Mutra and J.-J. Wang, Nat. Commun., 2022, 13, 2345.
2. B. S. Gore, C.-H. Chiang, C. C. Lee, Y.-L. Shih, J.-J. Wang, Org. Lett. 2020, 22, 7848-7852.

S30



CDClz
Spectrometer Frequency 400

Solvent

Br

40 35 30 25 20 15 1.0 05 0.0
S31

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



S/9'9L
Nmm.omw
01€LL

PLSTTIT—
198'92T v
€06'9¢T
&V9LT
eLLLen
P86'LCT\L

€69'8¢T
$S8°8¢CT

mHo.mNH\
€0T°0€T

8¢0°CET

606°CET
€59°GET
€CT9ET

C16°6ET

PE6'PST —

(PS8BT —

CDCl;
Spectrometer Frequency 100

Solvent

Br

P/STIT—

LPTOTT—

920°€CT—

199 veT—
€06'9¢T

£69'82T ~_
Vmw.wNHW

810°6CT
mom.mmﬁ‘\y
606CET—

€99°GET —
9T —~
0SE™9€ET /
999°LET—

C16'6ET—

L

115

130 125 120
f1 (ppm)

135

140

Y i

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S32

110



CDClz
Spectrometer Frequency 400

Solvent

Ph

CN

Br

1m

%oo.ﬁ

%mo.ﬁ

6.8

6.9

7.0

a
| NO
_/.(
b
Y
%)
N
—9T'6 |
| <
N
| n
i N
—L0°E
| ©
N

16T

40 35 30 25 20 15 1.0 05 0.0
S33

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



¥£9°9L
66°9L W
60€°LL

PS8CTIT
80C°STT—

82563 -
o

056°£CT /

070°8¢T V.
€/9'8CT
0S/°8¢T
260°6<T

€T0°CET
680°CET
ESTEET
0€0°9€T
6TC°0vT

T€CSST—

PSE06T —

CDClz

Solvent

Ph
CN

O Br

1m

Spectrometer Frequency 100

pS8°CIT —

80C°STT—

T9T°6TT—

WPl —

558'9T
029721\
056°2T /

A

010°8¢T
€9°8CT~_

052°821
260621
Sbb62T \

€10°CET—
680°€ET
ESCEET V

0€079ET ~—
9PE9ET

989'8ET—

6TC0bT —

do o I

3

3

E 3
~
i
i
<+
i
i
©o
i

1 =

_

o5} 3
i
i

o 3

~ 3
i

~ i
~
i

138 136 134 132 130 128 126 124
f1 (ppm)

140

L

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S34

110



ge8s

5669
WL
€8¢,
162°L
T0€Z
(43 WA
8vEL
CSE'L
6SEL
S9€°/ A
L9€°L
¢LE LA
LTV A
0c'LH
9EPL

6EY'L
vl
pov'L
86v°L
[45-yA
S1SZ
1€S°L
PeSYL
0997
299,
99,
0892
¥89¢

8/0'8
0808
2808
1608
6608
1018
9€e'g
obb'8
98
2508
bSb'8
8518
€98
(98]
/'8
9Ly
€88

= =

-

169°'8-

Solvent

Spectrometer Frequency 400

.

00°T

=

7.0

7.2

7.4

7.6

¥6°0

¥6°0
56°0
¥6°0

7.8
f1 (ppm)

8.4 8.2 8.0

8.6

= s6C

40 35 30 25 20 15 1.0 05 0.0
S35

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



€6L°€

¥£9°9L
Hmm.omw
60€°LL

£98°60T
80L°CTT
POTPIT
189°8TT
[Y6°CCT
ELE°ECT
0TT'vCT
1/6'VCT
£06'9¢CT
8€CLTT
9eP’ LT
69L°LCT
T0b'8¢T V
19/4°8¢CT

88'8¢CT \
0¢/°0€T
€6L'TET

98EPET
99T
Cl0LET
E€CCLET
SC0'6ET
9L CST—

£9L°8LT—

Solvent

Spectrometer Frequency 100

SR N 1 Y P

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S36

110



000°0—

95T T~
S8’ T

08S'T—

Solvent

Spectrometer Frequency 400

Ll

Ph

Ph

CN

T NOMO
QN O LWL
N LN N N n
NINININN
L

pa—— -

f////fﬁ

e

——

%OO.H

—€6'6

72 71 70 6.9

7.3

75" 7.4

—0C'€

sy
=
S [oze
e
™~ 68T
N S T-€6'0
N
| =10
0
N
(o))
N
Q
0
-
0
N
0]

40 35 30 25 20 15 1.0 05 0.0
S37

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



€499,
Hmm.omw
80€LL

€0CCIT—
eWPET

§98'9¢T

W9'LlT

Em.nmﬁ/
6¢9°8¢CT

989°8¢T
1€8'8¢T
£66'8CT
69C°6¢T
L(8'6CT
819°¢CET
C6ECET
08€°SET
LSP'OET

€89VST —

C10°68T —

CDCl3
Spectrometer Frequency 100

Solvent

WM || s —————————b—————

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S38

110



[*9]
O
D
D

09/°¢
69/°C
omn.N/

S08'C—
¥96'C—

mmm.Nx
000°¢

1€0°¢

CDCl
Spectrometer Frequency 400

Solvent

Ph

3aa

09LC—
69LC—

96/C—
S08°C—

¥96°C—

S66'C~
000°€—"

T€0°€—

88'T

7.3 7.2

7.4

7.9 7.8 7.7 7.6 7.5
f1 (ppm)

8.0

8.1

—€6°0

—06°0

3.00 2.95 2.90 2.85 2.80 2.75
f1 (ppm)

3.05

m =006

M Fe60
Fos0

Fare
X3
00'S

I-¢60

—— 837

40 35 30 25 20 15 1.0 05 00 -05
S39

4.5

5.0
f1 (ppm)

5.5

6.5 6.0

7.0

10.0 9.5 9.0 8.5 8.0 7.5

10.5



9¢6'8C—
60E vy —

59685 —

0€0°'TL—
mmo.om/

066'9L—F
nomNm\

810°T6—

980°STT ~—

et

8¢8'SCT
$08°9¢T
vmmNNH/

€0LLct

[8V'8CT—~
6v0°6<T \
T6C°6CT

69€'8ET —

¢L6OPT —

GESHST~_
T0L¥ST~"

Ph

3aa

CDCh

Solvent

Spectrometer Frequency 100

60T°SCT —

8¢8'SCT —
€CE9T—

$08°9¢T —

P6S°LCT ~—
€0L LT —

/8V'8CT /S
L64°8CT—
6v0°6CT ~_
162°6CT~
66v°6CT N

SCTTET—

ol

126.5 125.5

127.5

ol

f1 (ppm)

130.5 129.5 128.5

131.5

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S40

30



[«2]
™~
[«))
D

79T
NM@.N/
8597\

8997
998'7 —
Bw.NN
206'C

€€6°C

s6'v
196'%

867
Nmm.v\

L[6°S
186°S
09
S209

CDCl;
Spectrometer Frequency 400

Solvent

N

Ph

aQc—
€97
59T~
99°C—

998'¢C—

£68°C~_
06T

€E6'C—

U

L0

68°0

e A e e

750 745 740 735 730 725 720 715 7.10 7.05
f1 (ppm)

7.55

— 006

LN
-0
B (V]
o
- ©
o
—280| &
~
LN MWN@O
o
N 18’
| 2f 180
L~
~5
L o
N
O
L QY%
~
LN
- @
(V]
o
o))
180
YN s 280
[Vp)
- o
N
-~ == Tt
IM /60
20
- me.o
— =T
R —— -¢o¢
Az
—

et

40 35 30 25 20 15 1.0 05 00 -05
S41

4.5

5.0
f1 (ppm)

5.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

10.5



696'8C —
OT'vy—

€18'85—

' TL—
¥£9°9L
Hmm.onw
80€LL

V6’06 —

T1CT0T—

£06'90T —
S9/'60T —

C90°STT ~
00S°9TT—

8EEbTT
POT'STT /
7z8'sen V
S18'92T—

[8V'8TT—F
£00°62T
SH0°6CT
00S°'62T

9SE"CET

€T8°9T~_
090°LbT~"

L6bHST~_
6£9HST-"

CDCl;
Spectrometer Frequency 100

Solvent

Ph

1T 10T —

£06'90T —

§9/'60T —

a90°STT—
00S9TT—

8EEVCT
P0T°SCT /
[44: 314" %
S18°9¢T N
/8p°8CT
£00°6<T
St0°6CT v.

005°6CT
9SECET —

€8T ~_
090°LbT~"

L6b°bST
6€9'bST W

0

105

110

(o

— UJMW )

150 145 140 135 130 125 120 115
f1 (ppm)

155

S LM 1 UJ L l T

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S42

210



29%6°0—

0042
04T
YTLT

€L
LE6°C~

856°¢C
196°C
86°¢C

868'€ —

CDCh

Solvent

8.1

-
o
00L7— SN
' = A 1007 Y]
o V2L T~ 00T
1€L7—
[To)
SN
0 o
2
! I
= e o
[ B ,/
(a\]
O~ X O g M
Q T F ™
prd S
“ "
¥ A
N —
P Y
\.. A L
o _J
L & I )
~
Le67 i
8596~ 260/
1967
86'C~ r - -
Y Feso| o
)
/ Wa.o
o
N
i
N
Q =
\ Fes0
=
~ [RX T
NS
N
B
ng I —
%5 - NE
=
\e)
~
N
N ~N
n
>
= o
n_H.“ [N
g
= o
m N
@
£ o
o [eo)
g
=3 f ﬂ Wmm.ﬁ
(9]

£006

o001
160

v0€

o001

- 680
160
=680
=70C

o6

€61

40 35 30 25 20 15 1.0 05 00 05
S43

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.5



c16'8¢—

SISV —

0PE'SS—
66885 —

819°0L—
LLL9L
omm.omw
[Q\ra/74

S60°T6—

€T
€0T'STT
%v.m:W
feB-2et
avm.mﬁ/
€6L°921
0021
06b'821 -7
80621 \
6Tv62T

P66°6ET —
LPO°LPT —

CSTHST—+
¢mm.¢mﬁ\
8ET'6ST —

CDCl3
Spectrometer Frequency 150

Solvent

MeO

Ph

€T —

€0T'STT~_
69b°GTT—
00911

€C5°ECT

160°SZT /
6v8'STT /
mﬂ.@ﬁ%
99bL2T~\
065°8ZT "
b16'82T —

8€0°6¢T \

6T+'6CT

P66°6ET —

LYO'LPT —

CSTHST~
PSS PST -

8ET6ST —

E 4
3
¥
T
—3
3
_3 B
3 LN —
I —
= —
—d
= 4
i x 3
3 — =
3 E
3 V]
= (@]
ﬂ B
=
—_— o
-3 (e0] 3
3 —
— —
Ln 3
mE ,
— a8 -
—
—
ES Y
o
<
—
3
3 3
i 3
= [To)
Cx $
— E
o
[Fo)
3 —
— 3 [Tp)
[To)
= )
3
4 o
3 o]
—

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S44

110



£96'0—

LL6'Y
86t
866t

#M7°
6ETLH
S6T°LA
86T/
woNNQ
mVNNJ
m¢mN4
85E7 |
1261
IR
a4 A
L
89,
6LY'L
421 A
S0S°L

m._”mNW
[43-yA

0£0°8
¢/0°8
¥/0°8
9/0°8
1808
¥80°8
980°8

CDCh ()

Spectrometer Frequency 597

Solvent

60L7C~
9L
€ELC~
OvL'c—
o6’
T1967C~_
967"
S86'C~

S

Mw

—S.'0

—00°¢

—S8'T

—P0°€

—E8'C

7.45

\
2.70

60

\
2.75

2.95

—€6°0

7.15 7.10
T
3,00

7.20

290 2.85 /2.
f1 (ppm){ 7

=

730  7.25
f1 (ppm)
i

7.35

7.40

7.50

7.55

|, M«m

606

oo0¢

E260
I-¢60

€60

o081

40 35 30 25 20 15 1.0 05 00 -05
S45

4.5

5.0
f1 (ppm)

5.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

10.5



QEE'TT— —
66'87— |
- —
e —3
= =
a
0SEbb— _ .
£56'85 - O~ X -%
_— ™
i
L (a
6191
Nmm.omw
YOz'LL
PIT'T6— o
Q
Q
€0T°52T— N
Nu :
=
—i
ZHT'STT~ bS8'STT— o ]
. - 2
s i R
¢mw.mﬁ/ 2UT9zT—
692921 / ]
€92'82T % = B
9881 —- S — —
w0'6CT 69L°9TT~ 5
L6891 o B
TSSZET~ c16'9c1 - ~ _
bze'eeT 596921 N ]
n
ST LPT — NE
Q
—a
TEPPST > =
. o
S85vst €96°£2T— %
(@]
i
£92°821—
n
98b°87T — m
] 268'821
O o 8T~ o
SR 906'87T o
> 0621 — N
2 osT'6eT "
3
. n
g 2671 — o
- N
5]
)
Q
E o
m o
° L0T"0ET — 9
Q
o
(9]

Solvent

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S46

110



0000—
9/6'0—

1L T
LE£T
SSLT
90T
0/L2

mwm.N/F
S6LT—=
126°C

:Vm.m\m
8567

5967
m&.&
286°C |
£00°€

CDClz

Solvent

L

Spectrometer Frequency 597

Ph

TELT~
LELT—
SSL'T~
(0] 9LT—
O 0Le"
o™ 88/CT—
e

[ee]
o
BN
[
—
T

NeJ
n
<
~
e
mm

VA

AL

16—
6"~
wmm.N/
S96°C~—
6L6'C~_
86
€00°E~

Y0'T

—66°C

—€0'¢

7.0

7.1

7.2

7.3
f1 (ppm)

7.4

7.5

—660

—660

\
2.70

[ [ [ [
295 290 2.85 2.80
f1 (ppm)

I
3.00

I
3.05

£006

7660
F660

o001

—€6'T

40 35 30 25 20 15 1.0 05 00 -05
S47

4.5

5.0
f1 (ppm)

5.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

10.5



£€6'8¢C
¢wm.wmv.

86v"Eb ~
c18ad

12685~
19065

L0904~
#66°0L~"
64L°9L

N@@.@NW

Ph

”Wmmmwm :

Y0C’LL

18706~

e
P

80E°ETT
1STHTTA
€6€HTT
STHPTT
095HTT+
689411
€E6HTT
18€'STT /W

$SS°8CT N
S/0°6CT
060°6<¢T

6/9°0vT
6CL°0bT v.

8YS'OPT
€89°9bT >

TEVST~_
(8LVST-
0ST'T9T
0£E 1T ~\
L6491 T
196291

CDCl3
Spectrometer Frequency 150

Solvent

.quJ
oy

W

Ll

PR—.Y

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S48

110



0000~
S0°0—

wn
oD
(o))
D

0e8°¢
6£8°¢C
998°C~\L

S8BT
€50'€—

&o.mﬁ
680°

0cTe

CDChs

Solvent

Spectrometer Frequency 400

0€8°¢—
6£8°C—

998°¢—
SL8C—

€50°€—

$80°€~_
680~

ocre—

///

—€6'T

—11°9

—00°¢

90

€0°¢

7.3

7.4

7.9 7.8 7.7 7.6 7.5
f1 (ppm)

8.0

8.1

—ITT

—60T

3.00 295 290 285  2.80
f1 (ppm) -~ /"

3.05

3.10

|l

006

it
601

[eot

Wmm.ﬁ
119

H\mo.m

40 35 30 25 20 15 1.0 05 00 -05
S49

4.5

5.0
f1 (ppm)

5.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

10.5



£86'8C—
vy —

/8065 —

L0CTL—

680°'T6—

T80°STT~

66Tt

mnv.vﬁ/
€ersa L
$09°SCT —~

A

£60°9¢CT
mHnNNH\
6v8°LCT
88€°8¢CT
860°6<T
9EE"6CT

LEV' VYT —

T9SHST ~_
S9/pST~

CDCl3
Spectrometer Frequency 100

Solvent

NC

85T vCT—
6Lb VT —

€CrseT—
$09°S¢T —

£6079CT—
£9€°9CT —

159°/21
6TL LTI~
vSL LTI
6v8'L2T

88871~
88'87T ~_
860'62T ~
9EE6LT~_
SES'6CT~_

OET'TET —

8€9CET—

6EV EET —

NI . JLL

133 132 131 130 129 128 127 126 125 124
f1 (ppm)

134

AN

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S50

110



0000—

8€T'E
mvH.m/
8/T°E~L

061"
0£5°€~_

b -1
145°€
[8S°E

CDCl;
Spectrometer Frequency 400

Solvent

SL6'9—
8869

8ET €~
6vT'€—
8LT' €~
06T'E~—"

05 € —
WS E—
TL8°€—
[8G°€—

//

—90°T

—¥6°C

L0'T

£0°¢

— 7

%oo.ﬁ

87|

7.3 7.2 7.1 7.0
f1 (ppm)

7.4

7.5

01|

'/
3.3

L0°T

3.1

3.2

Il

/01

— 0T |

90T
R— e

48T |
_ ==="

0T |

J 6T

106 |

50T |

00T |

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -0.5 -1.5
f1 (ppm) S51

10.5 9.5

11.5



$09°6C—

8059 —

£09'85~_
809°65

9/9°9L
mmm.omw
0T€LL

ezkset

00€°9¢T
699°9¢T
6/1°8CT
§86'8¢T /
l4g4 14t W
0oc'6CT

T99'SET—

6C9°ChT —

€9b"CST ~
GE9'EST

CDCl3
Spectrometer Frequency 100

Solvent

1867¢CcT—

L8 YT —

00€9¢T—

699°9¢T —

€96°/21~"
6/T'8CT—
925821 ~_

$86'87T
AT
00€'62T—

123

127 126 125 124
f1 (ppm)

128

129

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S52

110



0000—

956'0—

8LET—

8v/'C
86/°C
YBLTAL

v6L T
$56°C—

867
6862

0c0'c

Solvent

Spectrometer Frequency 400

108 —
08—

8bLT—
857"
Y8 T~
b6L T~

pS6'C—

§86C~
686C

0c0'€—

—€0'T

—a0'T

%ww.ﬁ

295 290 285 2.80 275
f1 (ppm)
J

3.00

3.05
/S

7.3 7.2

7.4

7.8

7.9

8.0

=006

e
_J
|

M ot
o1

= 20T

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm) S53

10.0

1.5



106°8¢
Nmo.mmw
689°6¢
69T°T€
£06'vE /

SEYr—

11685 —

PO TL—
$89°9/L
Hoo.nmw
61ELL

SPE'06—

SCCSTTI~C

OTT—
168281
£T8°SCT
Nwm.mmﬁ/
0££°9CT~&
65S°/CT
P19°LC1 \
99%°8¢CT

€LEBET —

6C0°LPT —

1S6°25T~
£ETHST —
180651~

CDCl3
Spectrometer Frequency 100

Solvent

SCCSTT—
160°9TT—

£96'vCT
£28°SCT /
£86°SCT /
60°9¢T V
L1€°9TT
0/L'9CT
699°LCT
P19/t
99p°8¢T
0Lc6cT
T18'6CT
LSTTET

PN

€LEBET —

6C0°LbT—

WMUW

135 130 125 120 115
f1 (ppm)

140

145

"

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S54

210



LEP'T—
1 VArd
0922
8L7-T
96L°C
196°C
66T
£66'C
L20°€

CDCl;
Spectrometer Frequency 400

Solvent

QAL MAN LN A
RBMRNMnAA
NNNNNNNNNKN
RSN

Ly T

619, —
869, —

18°¢—
0927
(8L~
96LC—

196'C—

266'C~
66T

Le0e—

68°0

—98°0

—{8'T

—S9

—66'T

S8°0

3.00 295 290 285 280 275 270

3.05

760 755 750 745 740 735 730 725 720

7.65

v

f1 (ppm)

T

f1 (ppm)

=

006

9

680
980

F¢80

/8T
159
= 66'T
-68°0

E6LT

40 35 30 25 20 15 1.0 05 00 -05
S55

4.5

5.0
f1 (ppm)

5.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

10.5



9IS T —

S68'8C—
wevh—

6£6'8G —

LEO'TL—

9/9°9L
mmm.omw
01€LL

8¢C°06—

E€GCSTT~

Setett

mvw.mmﬁ/
mhn.omﬂ/
185°/¢T %
9/¥'8CT V
18C°6¢CT

0cs6ct x\y

66£8ET ~—
PP86ET —

8G0°/LbT —

90C ST~
PIT'SST—"

CDCl3
Spectrometer Frequency 100

Solvent

Me

oL MMW |

)

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S56

110



0000—

|

296°0 h 7668
[ o8
bSLT— M~
N\e9se—
06— =501 o
66L°C— - %
o LN
o . F00€
o
- ™ MWS.H
Q
]S <ot
g
T [Te)
- o
196°C— o~
k .
266'C— =
o
820°€ — i
Nmm.v/ 3
100°5~\ ™ )
NNo.mN ™ u ot
2€0°S . L~
[TTL ~
mvNN/ _
BNN% |
voTL~
SLTL— —S2'h
€6CL—T LM
L2TLA 962°L \ 1 ™~
SPCLA 108/ -
LSTLA S0EL i
v9TL 0zEL )
S(TLA e O«
€674 1972 ~
omN“D 08EL 1
T10€7Z 06E'L T -
soct | P / el
3 . L =
weL—F 8ThL N N
19€°L Sop/ —~ A
08€, £8b/ S - H/mmw
06€Z 8
S6EL o PS8
60bL TR
A 579, — )
SobL bb9L — / %mm 9
€8y,
529 O o
¥b9'L 82 R
9987/ g
08872 g |
0062 o
o
(0]
£ o
(O]
b
(0] L
- m 9987 —
o B 088°,L— 8T o
> v _—
=9 006'L ~
" un

-0.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm) S57

10.0

1.5



€69'TC—

868'8C—
€Yy —

L1685 —

SO'TL—

S/9'9L
mmm.omw
01€LL

0806 —

S8TT'STT~
. _
B2t
¥/S°SCT
me.mNﬂ/
mmv.wmﬁ‘\
$56'8CT

G9E"8ET ~_
818'8sT~"

900°LbT —

[44 41N
SH6'HST-"

CDCl
Spectrometer Frequency 100

Solvent

€8eT e —

Em.mﬁ
mmw.mﬁ /
6T€'92T
9//'921 W
S8S/TT~_
299121~
€Lb'8TT 7

62L'821 \
bS6'82T
0Lz'62T \

0LE°0ET \
OLT'TET

G9E'8ET ~—
818'8ET—

900°LbT—

e PST—
SP6PST—

125

| TR N ! W

130

145 140 135
f1 (ppm)

150

155

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S58

110



y

QD
O
D
D

9L°C
vLLT
oow.m/

018'¢—
SS6°C—
owm.w\
166°C

coe

200°S
HHQme
€€0'5-7
6977

9SC/ A
1LTLA
66C°LA
90€Z
0SEL |
99€°+
69€L
98¢/~
SObZ
WA
vhbL
oL
9L
909/

19¢
meN/
[AXVARNS

70'8
P08
ovo.&
810'8

790'8”
990°8-
890'8")
220'8-
€718
818
zer's-

L

CDClz

Solvent

s ™~
i
o.
— v9LT—
vire—
O X o
= .mm 008'7—
r~ 018'7—
| .
A B Py
§56'7—
986'C
166'C—
20—
seTL
mmwm//
wmwm//
8927/,
TLTL~\
SITL~

Spectrometer Frequency 400

///f/

W\WM I

L0°T

—66°0

—10°€
—/6°€ |
o
- <
N
| L
—907[
o
L N
~N
T LN
L N
—560| N
o
_ - O
~
—68°0 |
L LN
L ©
~

\ \ \ \ \
2.95 2.90 2.85 2.80 2.75

I
3.00

f1 (ppm)

2

7.35 ZI}O 7.25
/ ///

f1 (ppm)

/

n

=006

/0T
660

10T

40 35 30 25 20 15 1.0 05 0.0
S59

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



8v6'8C—
9y —

LET'6G—

SO'TL—
¥£9°9L
Hmm.omw
60€°LL

€9T°C6—

S6SPIT —

dez-eet

988°9¢T
99/t
188°/¢T %

WS'8TT ~&
pEE6CT -
6T9°0€T /

€0E"8ET —

8L 9T —

£99°¢ST—
8/0°GST—

CDClz
Spectrometer Frequency 100

Solvent

NC

ETTECT—
SKSTECT —

06£°S¢T —
0T€9¢T —
988°9¢T —
299/t

essLet V

208221~
188°L¢T \

PS8 —

PEE6CT —

€85°0ET~_
619°0ET—
z6L0sT

8TECET —

[N

124 123

125

TIVRVARRARR Sty

il

130 129 128 127 126
f1 (ppm)

131

132

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S60

110



)

P
™~
[«))
D

cLLT
8L'C
how.N/

818¢—
96°C—
mmm.m\
866°C

8¢0°€

£20'S

L£0°S W
850'5-7
§197-
LETLA
STLA
8877/
1622
90€L 1
60EL |
0ceLA
SCELA
ObEL
PhEL
65/
€9€/
€187
8/€L
€8es
6EL
96€°L
0T,
bIvYL
09,
€9pL
8/b'L
8L
98b'L
68b°L
1661
1052
9057/
015
€197/
919/
1€9°2
££9°/1
20
1142
92LL A
T2
95/°(
65/
9LLL ]
6.0

—— )

Ph

3la

CDCh

Solvent

Spectrometer Frequency 400

ULT—
a8LT—

L08'C—
818'¢C—

a9%6¢C—

€66~
866°C~

8¢0°€—

07T

—10'T

—¥6'v

7.4 /.3 7.2 3.05
ol

—60°¢C

—90°¢

—96°0

—c0'T

—£6°0

290 285 280 275
f1 (ppm)
S/

2.95

3.00
/

7.7 7.6 7.5
f1 (ppm)

7.8

106

/01
=101

801

40 35 30 25 20 15 1.0 05 0.0
S61

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



Sb0'6¢—
69C' v —

10685 —

VLCTL—
¥£9°9L
Hmm.onw
60€°LL

96£°56 —

6T0PTT —

gegstt

[44 474t
908°9¢T
019/t
VAL YAat
RNNNﬁ\
8hH'8¢CT \
STE6CT
6bETET \

L69°TET
SCTHET

9¢8'9vT —

989°PST ~_
GES'SST—

CDCl;
Spectrometer Frequency 100

Solvent

NC

3la

6¢6'SCT—

ey otT—
908°9¢T—

019LTT~_
91—
wuren

8vt'8CT—

STE6CT—

6vL'6¢T—

UTTET—
6VETET
L69'TET—

SCTPET—

127 126

128

T I

133 132 131 130 129
f1 (ppm)

134

135

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S62

110



¥96°0—

a9L'C
eLe
wmm.m/

L08°C—
656°C—
omm.mx
566°C

9¢0°€

000°S
010°S W
1€0's-7
S92/
6LTLA
862/
£0€'/
6EEL
wmmNJ
LLEL
06€°L
Stb/A
9L
9L

Syl

08v'L

w6v'L

L6YL

1192

0£9°L~\

66,
mmm.n/
¥00°8
910'8
T¢0'8
£20'8

CDClz

Solvent

I

.

Cl

Spectrometer Frequency 400

T19,.—
0€9°L—

LT
wuLre”
86T~
L08°T—~—

656'C—

066'C~_
S66°C—"

90'e—

—6'0

—160

—¥Ce

—¥0'b

¥6'0

27
7
L

[ [ [ [ [
3.00 295 290 2.85 2.80
f1 (ppm)

\
3.05

\
7.25

[ [ [ [ [
750 745 740 735 7.30

f1 (ppm)
L1/

\
7.55

\
7.60

\
7.65

=006

60
160

160

T
1€
Epop
2460

=61

40 35 30 25 20 15 1.0 05 0.0
S63

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



c€6'8C—
SvCvy—

/5065 —

0 TL—

S/9'9L
Nmm.omw
01€LL

SHT6—

848 PTT ~—
PECOTT—
66/°SCT

HwN.oﬁ/
598'9¢T
e
8b97/21 N
(28171
Dt
SHE'6ZT
206°0€T
6bE'SET
pTE'8ET
b8"ObT —

08t"EST ~—
68/ vST—

CDCl3
Spectrometer Frequency 100

Solvent

6625217
182°9¢T
S98'97T ~—
LT~
89°/£TT ~_
[T8LTT—
bIS'82T~

SPE6CT —

C06'0ET—

6vESET —

PIEBET —

R MJUULN

125

130 129 128 | 127 126

138 137 136 135 134 133 132 131
f1 (ppm)

139

bt

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S64

110



6560 L - mem.w
~ N
=
(a1
“N/AWW
654 O—Xx 0O
69L'C = Ly
S6L°T\ = )
/[S6'C— / WMO.H
wmm.N\
€66°C
bz0's
L L Py
b66'p
+00°S 61, .
z0'sT BE/ ‘ 5 = [-00T
#47- mom_m/ - °
V1T bies -
ST/ wHN.N/ ~N
vTLA 9CTL~ - ]
S9T°LA MMM M\
L6TL | n
SML SecL N
momNJ WL
80€/ VAZHA
ObE'LA [AT44 o
65€ L | 9¢'L —6c8 - @
€/€L S9¢’L |
8/EY 69,
08¢,

ﬂ 06T

—L6°T

/
T
7.45

\
7.50

CDCl3

Spectrometer Frequency 400
o]
)
M~
I
7.55

\
7.60

I gRBB3
=} S A A
0] NINININN
NSt
SN83858
1M MMM ANNANNNNNNNNNAN
NINININININDN
N eSS AR AN
I I
7.40 7.35
fi (pom) |
iy
a5 A
o —

609 160 |

Solvent
I
7.65

40 35 30 25 20 15 1.0 05 0.0
S65

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5




016'8C—
S6Cry—

92065 —

€S0°TL—
9/9°9L
mmm.omw
T1€LL

8//°06—

9¢0°STT
moH.wHﬁW
SCC9TT

2138
?w.wﬁ/
£p9TT %
6L071
£05°821
zee'6el 7

99€"8ET —

0¥6'9bT —

9T6'EST ~_
Y95 HST -

066°T9T —
P8P HOT —

CDCl;
Spectrometer Frequency 100

Solvent

[8T°ST~_
Teesa

p18°'GCT —

00€9¢T —

58921 —
€9TLTT~
T LI~
£59/TT~_
164721~

£0S°8CT —

CEE6CT —

0C0'TET—

WWWMWWWMMMW

|

130 129 128 127 126 125
f1 (ppm)

131

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S66

110



v.6'0—

T116'¢—

Spectrometer Frequency 597

Solvent

i

ST0'8—

P1e8
oﬁm.ww
£2E°8
6C€'8

19L°C~
90T
S8LC—
T6LC

€66
PI0'E~
110"
860'€~—

8

o
e
285 , 280 275

J

[
2.90
f1 (ppm)

\
2.95

—00'T

i I I
3.05 , 3.00

w

7.3

T=—
Fserr —
S~

L e
o0 ™
LN

~

)

£

[ee]

b

L O

N

L <

— [-680| o
L

o

L N

0]

J Fve0|

8.4 8.3

_—

006

660 T

oot

£6'C

o001

Fere

569

= S6'T

=460

=680

=p60 |

05 0.0
S67

1.0

1.5

4.0 3.5 3.0 2.5 2.0

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



88—

LLEEE—

S8y —

/8165 —

WL —
6//9L
Hmm.onw
Y0C’LL

1698 —

809°G0T —
PEB'60T —

689'STT
A Ata:
888571
4 /
50§71\

98y"8¢T —=
6£L°8CT /

TO8'9ET —
€E9'8ET —
0LELPT —

916'¢ST—
L9T°GST—

CDCl3
Spectrometer Frequency 150

Solvent

689'STT-/
mh.o:\

LLETTT
LY TLT
PS0"ECT
TET'SCT
888°GCT
9€e"9CI

S0S°/CT
SSSLCT—
98v"8¢T—~
6£L°8CT
86C°6CT
OLTET—

RsRa o

N

T08'9ET —
€€9'8ET —

0LELPT—

916'¢ST—

L9T°SST—

150 145 140 135 130 125 120 115
f1 (ppm)

155

T

N

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S68

110



896°0—

6¢L'C
6£L°C
S9LT~L

YL LT
Tv6'¢—

NN@.NN
116°C

800°¢

T18'¢—

59t
ma.vW
96677
moo.m\

CDCl3
Spectrometer Frequency 400

Solvent

OMe )

6CLT—
6£LT
99T~
viLT—

0LTL—
16~
96CL—
oreL—

99,
S
£8c,—
ggcr

eyl —
1S —

0052
b0SL~\
9TSL~
615,
€eSL-T
8€S

19 L—
6€9,—

Tv6'¢c—

L6~
L6

800°¢—

e

////

o
N
~
N M
LN
Tk N ~
00°T ~
o
- ®
~
_ _J
— =
\Bm
N Qo
&
_]%
~
LN
-
o~ ~ =
00° TR
o
-2
[%2)
L 5
N
- N
-
—00Z|
N -
£ r/
5 T—
\3 —
T ~N
o
- < T
—0Y | N
L E
-8
1 ~Z
b}
Y
_ o
L h
~N
—00°C |
1 LN
L n
N
o
L ©
~N
860
N
L ©
~N

o006

00T |

001

=00€ |

00T

F00¢

+00C

F+0b
007

5860 |

£S6'T

40 35 30 25 20 15 1.0 05 0.0
S69

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



956'8C—

L0S'Vh—

PSCSS—
8v8'85 —

PIS'0L—

¥£9°9L
Hmm.omw
60€°LL

66606 —

POL ETT~
OTT'STT—

S

£98°9CT
mmmNNH/

8GH°6¢T

PIP8ET ~
09Z'6ET

¢SSPST
mom.vmﬁv
L6E8ST

CDCl3
Spectrometer Frequency 100

Solvent

NC

OMe |

v €11
OTT'STT ~
P20'9TT~

9/0°SCT
SLT9TT NS
£98°9CT
€E5LTT /
9Lt %
918'8¢T
VAL VNTARNE

SLT6CT—F
wm¢.mNH\

EET'TET—

PIP'8ET —
09C°6ET—

mwmm

138 136 134 132 130 128 126 124 122 120 118 116 114
f1 (ppm)

140

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S70

110



0
O
D
[«>]

6vE'C—

SEL'C

mvm.N%
TLLC—F
Hwn.N\

6v6°
616
86T
S10°€

CDClz

Solvent

Me

3ra

Spectrometer Frequency 400

1Y
|ZAYA
02t
LTl
88¢,
16CL
S6¢L
66C°L
€1eL
81€YL
[42¥A
weL
A WA
9L
99€,
TLEL

pEEnEhEAERA L s

o T
O O
mn
NN

0bL
L0V,
STHL
8T,
ey
65bL )
6vbL
£SbL
95z
1057
L1677
25
beS
65
6192
7291
wmo.&
9

ERININ

o AR

SELT~
SvLC—
L0~
18—

6v6'C—"
6/6"C~_
¥86'C-"
STOE~—

(I
N
—66'( /
L X
I
| £
a
a
o
— 254II_
—66'0. ©
™
1 - J
™
L}
N
—10°¢C
| N
1 N
— [ /
™M
— - /
N
J
—£0'9 —~
« E
[ . O
~Na
b
T | 0
N
—90°C
)
T ~N
T [
LS
L N

T

[-o006

r0¢

[-6670
660

660

40 35 30 25 20 15 1.0 05 0.0
S71

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



S80'TC—

6v6'8C—
ey —

/8885 —

958'0L—

€499,
066°9L W
L0€°LL

G86'06—

LITSTT~

P60t

Nﬂ.mmﬁ/
mnm.wmﬁ/
9r0'6CT /
8PT°6¢CT

SSy6cT~"

8GE9ET —
TH'8ET —

080" tHT —

¢6S'PST
wa.vmﬁv.

CDCl;
Spectrometer Frequency 100

Solvent

Me

3ra

i i

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S72

110



056'0—

vaLc
PeL'T
oon.m/

0LLT—

w6'c—r
€56'C
856°¢C
686'C

¥96't
vl6't
S66v—7
W97
mmNL
9TEL
LEEL
SOb'L
0TH A
9er'L
bbb
LA
905,
9757
vhS7L

8¢9,
VA2 N A V

908
590'8
8908
£/0°8
80°8
980°8

CDCh

Solvent

"

cl

Spectrometer Frequency 400

veL T~
veLe—
09T~
0LLC—

we'e
€967~
8567~
686'C~_

-

—L0°T

—L0°T

—a0b

—e0b

—bT'¢

%mm.o

2.70

2.80

2.90

3.00

f1 (ppm)

S

|

760 7.55 750 745 740 735 7.30
f1 (ppm)

7.65

£006

=01
01

J T-201

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -05 -1.5
f1 (ppm) S73

10.5 9.5

11.5



LE8°8C—
oIl —

LET'6G—

0L —
€499,
Hmm.onw
80€LL

650°T6—

896°vTT ~—

et

G8€°9zT
ovm.a/
618721 /
099'82T -
¥80°62T N
b19'621

PL6LET—

SCS'ShT—

90C"PST ~_
088'vST "

CDCl3
Spectrometer Frequency 100

Solvent

NC

)

1T —

S8E9¢T —

0L —

TSLLCT~C
618221

099°8¢T —~
Nwo.wmﬂ\
¥80°6CT —
96C'6CT "
P19°6CT —

C86'0ET —

C6ECET —

y

e

132 131 130 129 128 127 126 125
f1 (ppm)

133

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S74

110



[<2]
by
D
P

€Le
€EL'C
amn.m/

89/C—
T¢6'c—

Hmm.N\
956'¢C

£86'C

CDClz
Spectrometer Frequency 400

Solvent

Br

AU

£eLT—
S VAradl
65L'T~_
89/'C—

T6'Cc—

1967~
956'C—"

[86'C—

o
SN
o
wr R ™~
N
o
- @
(V]
. ~
=
N a
- ©a
21
L Y
o
- o
(V]
LN
vO'TE O
(V]
- ~
o
-2
™M
[Fp)
(a\]
~
o
—86'T - ™
N
~—
Folr=
_/. —~
Fael o
N
N
1 ~~
g
T LN
<&
N
V-,
66| B
~
[Fp)
1 [Fp)
~
o
©
N
%R.o "
O
~

=

006

201
901

ot

40 35 30 25 20 15 1.0 05 0.0
S75

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



8'8C—

6v0tt —

¢ST65—

08¢°0L—

¥£9°9L
669/ W
60€°LL

950°'T6—

(740481
08v°9TT
[744das
L21°SCT
00¥"9CT
9€9°/T
092°LCT
8€8'LCT
£99°8¢CT
90°6<CT
180°6¢CT
96C°6¢T ~\E
¥E€9'6CT
T/6°0€T i
ST9'TET
PS6'LET —

950°9vT —

C8TPST ~_
206'ST

CDCl;
Spectrometer Frequency 100

Solvent

Br

CULOPIT—

08v"9TT—
Uy 0T —

(TSt
00b°92T
omﬁﬁ/
09221
8e8/eT
£99'8CT
9b0'621
Hwo.mﬁV
967°6¢T
bE9'6CT
T£6°06T—
ST9'TET—

-

130 128 126 124 122 120 118 116
f1 (ppm)

132

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S76

110



|

L
oD
[e)}
D

0€8°
oww.N/
9987\

87—
S0'E—
%o.mﬁ
680°€

0cT'e

AR
£81°S
c0Ts-7

1ke7-
€6¢°L
bEEL
8€E"/
£S€1
98€
SOb'L |
80V
6E0°L
TSbLA
9Gh/

L

SiYL

0602

A

L0SL—=
gesz/f
WSt
WS’
v95°Z
v197
6197
S€9°L
0v9L
859/
978'L
€8/
ze8
Sb8'L
6482
1587/
898°/ 1
/82
v/8°1
888/
76872
8078
18
921°8
0€1'8~

CDCl5
Spectrometer Frequency 400

Solvent

0£8'C—
o8z
998'Z~_
Q87—

PSO'E—

$80°€E~_
680"

ocre—

/

—880

—S8°0

—06°T

—66’S

6T +

%S.v I

%g.ﬁ

310 3.05 3.00 295 290 2.85 2.80
f1 (ppm)

3.15

7.3

7.4

Ll

5 880
\ M Fsso

\ = [-sz0

5

7.
// /
(o] D/}_H

NG 10
18T

= - ¥
g

N

NS
i
Y

[ee]

N

)]

N

<

[ee]

1_

[ee]

40 35 30 25 20 15 1.0 05 0.0
S77

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



£86'8C—
vy —

/8065 —

L0CTL—
€499,
Hmm.omw
80€LL

680°'T6—

T80°STT~

66Tt

mnv.vﬁ/
€ersa L
$09°SCT —~

A

£60°9¢CT
mHnNNH\
6v8°LCT
88€°8¢CT
860°6<T
9EE"6CT

LEV' VYT —

T9SHST ~_
S9/pST~

CDCl;
Spectrometer Frequency 100

Solvent

8STvCT —
6/b el —

€ersaa S/
$09°SCT —
£60°9¢CT

£9€°9CT W

159°/21

61LLTT W
YSLLTT- T
6v8°2Z1

88€'8T —
8£8'87T~_
860°6CT
9EE'6CT ~_
GEG6TT

9ET'TET —

8E9°CET —

6EP"EET —

NN s

132 131 130 129 128 127 126 125 124
f1 (ppm)

133

134

ae

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S78

110



0000~
el -
——
S€6°0
60
cron I
OL0U
/ N\
95T —
7560 R
Sm.o/ |
$m.o/ ©
< 0£0-° a0 S
TeLT SLEON I
core pr— 660~ N
ShLT o8e 0~ .
fo/ 7 QO NS O ] MMH.W LR~ M
Jak :
16T = L0
o €160 C<E
bere / OLy0 . Zs
€ 650 ™
mvm.mw £85°0 o =
6SL°€ $85°0
s r
omv.o/ | ©
Sm.oW | 1o
6050~ " B
€15°0~_ [~
7250~ -
[260— o
1650
812, mmm.ow -
0€TL 550 |
€bTLA
bhTL
56T/
mwmm 81T
zeeL omﬁ/ L~
bEEL @NN% / W %oo.N ™
bhEL Pl X
svet | s5e4 .
06€L . -
. CCEL~\
£0vL i 10T
STHL CEEL i
69, beet -
Sty €0V~ / o0 )
6bL L —
St 69b°L~_ - - =
65, 8y — / —107|
90977 N@&N L N
9108~ S6vL I
8208 _
P6S°L~ f . o
] €60 < E
9097 N&
- Q.
[ i
(V-
N
S
2 5
O un o)
> N
(@]
C
< i
3
o oy
2 S
9] L
o
IS o
2 8 970'8~ / %%4 s
g3 8708 ]
o Q
" un

=860
o€

oot
001

1860

40 35 30 25 20 15 1.0 05 0.0
S79

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



L' 8T —

vLT6C—

L1L0b—

PP1'85 —

SP0L9—

LLL9L
066°9L W
€0cLL

T¢L06—

69C°STT ~—

aag e

mD.oNﬂ/
HmHNNﬁ/
onNNﬁW
T/6'8CT ~

L6E VST~
€8 ST

CDCls
Spectrometer Frequency 150

Solvent

NC

CET'SCT—

ELT9CT—

TSTLCT~
o1 LT

T18'82T~
1£6'8¢T—
€TH'62T —
95621~

VS TET —

€19'8ET—

B MLWJJUDL

135 133 131 129 127 125
f1 (ppm)

137

139

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S80

110



)]
m
-+

Solvent

Spectrometer Frequency 400

€86°L
mmm.m/
656, ~=
896°L-F
€L6L \
LL6L

s S

e

—E8'T

%Nm.o t

68°T |

—I6°T

—96°T |

7.2

7.3

7.4

7.6 7.5
f1 (ppm)

7.7

7.8

7.9

8.0

L

7

— 7

£-00'6

61

et

B-eg1
I-16'T
Fo96'1
260

Fest

40 35 30 25 20 15 1.0 05 0.0
S81

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



£66'87—
699'62~
zeree—

S00°SS —
VAR YA

€499,
066°9L W
L0€°LL

816 —

TELL0T—

T48°STT—

gl
:_V.oﬁ/
L€8'9¢T /
091721 -
SK9'8TT
omm.wﬁ\
186°8C1 \
29T'1ET

£68'6ET—

8¢h¢ST ~—
TT10PST—

CDClz
Spectrometer Frequency 100

Solvent

0TP'veT —

11921
L£8'97T ~—
99T /2T~

SH9'8CT ~_
96/'8¢T—
186'8CT -

OCTET—

-

130 129 128 127 126 125 124
f1 (ppm)

131

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) sS82

110



000°0-

CDClz
Spectrometer Frequency 400

Solvent

Ph

3ab

8T/~

6.7

70 69 6.8

7.1

85¢/

(8YL~T
16V,

6bL L
1507—
gosL”

§S6'L
856'L %
146°L V
9/6°L
6/6'L x\y

-

72

74 7.3
f1 (ppm)

78 77 76 75

7.9

8.0

;A

=00°€
=yre

o061

70T
LTT

[-os0

180

Bygo
H\Nw.o
8T
T-20°€
=880
7087

6,0
=0T

40 35 30 25 20 15 1.0 05 0.0
S83

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



8G8€T —

61T°0C—

[P8'6C—

0L6'Ty —

/886 —

€v5'89—

9/9°9L
mmm.omw
T1€LL

6C5°C6—

BpEoet

00¥°SCT

HHm.mmﬁ/
6V 9CT L
€60°2¢T—

9Tt
608t
£2S'8¢CT
§66'8¢T

S8 TPT —

6£8°0ST —
€89°€ST —

CDClz
Spectrometer Frequency 100

Solvent

_w
W
—_—
N b
3
=
L (a8
___#
—7
Q &
YT bt — —
[Fp)
~
—
00b'STT ~— ———
118°S2T— .
O
u N
6v€'9CT —
. N
€60°L2T— me
9/TLTT— g
Q _
a ;
i
L V-,
[eo]
~
76081~
£25'8CT—
679'821~"
§66°8CT ~_ Q
—i
o
) !
89T°0€T —
i
it
107 TET—

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S84

110



Ph

X O

3ac

Ph

CDCh

Spectrometer Frequency 400

Solvent

Y6,
9/6°L
S66°L-T
866'L

A

70 69 6.8 6.7

7.1

7.2

7-56°0
60

Foot

S

~ J F-560

S

RN

73

7.4
f1 (ppm

7.5

7.6

7.8 7.7

7.9

8.0

40 35 30 25 20 15 1.0 05 0.0
S85

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5




i ~
o
0v9'ST
%SNW
20£'92 P
820°TE —
erz1e”
€8¢ty — m m
™
o
L (a8

0619 —
01879 —
b/9'9L
am.EW
60€LL
56576 —

£CTver —

9€5°S2T —
o s

. 151°92T —
9€5°5eT
199'521
BSQW 168921 ~_

. . -
168921 T 66°9¢T
166'921 \
£90°821
655°8CT —
S0'6¢T £90°8¢1

169821 —
119'€pT — Sb0'6CT ~
6/6'05T — o
89G°€5T — £68°6¢1

1£6'05T —
2 S
O
)
C
(0]
3
O
<
[T
o
9
Q
£
2 @
e )
> 0 T65°GET—
o Q
" un

125 124

126

127

.LMWWWWM«mW

135 134 133 132 131 130 129 128
f1 (ppm)

136

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S86

110



000°0—

06'T
mmv.ﬁ%
bl T—
6151/
55T

£68'T—

52T
mﬁ.m/
T6L°7~L
Sw.NW
626'C
Sm.N\

966°C

CDCl;
Spectrometer Frequency 400

Solvent

NC

Ph

Ph

3ad

€608~
T8~
s11'8~"

— 99°T

— 08'S

— 8¢

— 160

% 18'T

7.2

7.3

7.4

7.5

—

7.7
f1 (ppm)

7.8

7.9

8.0

8.1

860
T 860

oot

= 181

40 35 30 25 20 15 1.0 05 0.0
S87

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



9996 —

990°9€ —

0% T —
99¢ vy —

L9%°65 —

156'89 —

€/99L
Hmm.omw
80€LL

§56'06—

160°STT—

o
SOv'9¢T /

PILLCT -
€8T —
£S0°6CT x\
[45°K 141

S0S'8ET —

96E° YT —

886°€ST ~_
€E8'PST

CDCls
Spectrometer Frequency 100

Solvent

NC
/

Ph

Ph

3ad

SLTSCT—

698'SCT—

S0t 9CT—

§69°9¢T—

919°/eT —
YL —

€8T —

v8'8z1
[S0°62T~"
887°62T —
Aty Ny

POT'TET —

oL

125.5

126.5

129.5 128.5 127.5
f1 (ppm)

130.5

131.5

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S88

110



000°0—

0bS'T—
6£L'T—

ceeT—

CDCl3
Spectrometer Frequency 597

Solvent

Ph

L0P'E—
LTPE—

9€8’c—

[58G°€—

|
—001|
—oT'T |

335

1

%%d

86'0

[8°G |

3.45 3.40
11 (porn) |

3.50

3.55

3.60
J

70 6.9 6.8

7.1

J

f

/ ////

-

T Y T

o001

%oo.m r

ot |

60|

7.

7.3

7.5

79 78 77 76

8.0

/

|

/
8.0

f1 (ppm)

=o€

67

001
ort

00T

88
=-86'0
Fess
00T
Fo0€

06T

=60

40 35 30 25 20 15 1.0 05 0.0
S89

5.0 4.5
f1 (ppm)

5.5

6.0

6.5

7.0

7.5

10.0 9.5 9.0 8.5

10.5



LN,

‘s ity
s
o
€78'8T~_
Y681~ —
@) N\ )
. P 3]
069'6C— ™
=
\. Q- J
108" o —
SET'0L—
LLL9L
20TLL
60T'b2T —
6626 —
099°62T ~_
s
6b LT
omﬁﬁ/
€997/¢T~E
666421 —
755°8¢T —
918'821 -7
bb8'8TT
got-get secect
099°5ZT Q1L 0ST—
£18'SZT 60T TET —
bR LT
YLt
9£9°/21
€997/21
6621
755°821
918'8Z1
bb8'8TT
662°6CT C0T'SET—
8T/°0€T \
196°001 - €/6°GET —
(o]
a A
upisi~_ 9 7
b50ZST S
S oseger—
o
()
o
o
d
()
=
2 9 196°06T —
et
2% 867 THT —
o O
wn un

129 127 125

131

133
f1 (ppm)

WMJ#WW

139

141

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S90

30



0000—

6889

mmi/
EN.HV
8T

S99°T—

6S5°T
Em.NW
£65°C-7
19T

443
o_\N.mW
%N.MN

Ph

daf

9/C’€

10%

i3]

99T'v—~—

8T
9%6T'h
€12

00£'9~_

63

JATAA
JATA W
02,

WL
96b'L—

S8
6v8'L
$S8¢
98¢
998
698
SL8L

CDClz
Spectrometer Frequency 400

Solvent

5562
bsT
65T/

o0z

.6

c19'¢

geee
0TS
65TE-T

9LTE

140'%
00T'%

9Ty
99Tt
€8T
oaf/
€1~

T
2
H\
6.7

\ \
721 70 6.9 6.8

7.2

f1 (ppm)

& A
! ~ - S
~— O ~— <+

I ' I ' I ' I ' I ' I ' I

79 78 77 76 75 74 73

40 38 36 34 32 3.0 28

4.2

JUUUL o

T

f1 (ppm)

oo

90t

901

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm) S91

10.0



£0S°ST—

P1E8C—

U YE—

09¢'9S —

LL0L9—

€499,
066°9L W
L0€°LL

6TE'68—

BoB LT
869°¢CT

wmw.mmﬁ/
6v1°9¢CT %
890°LCT ~=

80bZ1 -
8b/'/T1

€88/
18¢°'8¢T
PP6°8CT
0€ECeT
SLEOET \
0427001
PLO'TPT

L0L°EVT

T1€9°6ST—

T199°€9T —
o}

a3

QO

>

O

c

[

=]

o

L

(TH

o

L

)

S

v 2

-+

20

o a

n n

Ph

Jaf

8¢SCCT—

869°€CT—

8Gt'SCT~_
6v1°9CT
890°LCT S
80v'LCT
8vL LT %
€88°/CT~

18¢°8¢T ~—
8/9°8¢T—

”

PP6°8¢CT

0€ECET—

SLEQET—

0LL°0bT—
PLOTPT~
TE6'TPT —

L0L7EPT—

127

129

WJM ﬁ

141 139 137 135 133 131
f1 (ppm)

143

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S92

110



6000—

€8S T—

8ET'E
PoT°€
9/T°€
omH.mW
S0C°€
[474>

2

CDClz
Spectrometer Frequency 400

Solvent

////

88T

7.2

7.3

7.4

7.9 7.8 7.7 7.6 7.5
f1 (ppm)

8.0

8.1

MWS.N

=T-660

= T-407

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm) S93

).5



89¢C° ey —

989°v/L
ono.on”
mmm.omw
T1€4L

£69°T6—

900bTT—
59911

o8t
erosar |
P20'6¢T ~\-

Serect~"
YL TET

$86"9€T —

SLETWT
TI9'tpT -
SC8'8PT ~_

8/1'QST —

CDCl3
Spectrometer Frequency 100

Solvent

>
0\ C
=
=
o

L

=
o

T

(o))
©
™

900'¥TT-
go9+11 7

C66'8TT—

S60°SCT
T4

205°92T
686'9CT
99771
0881
96221 %
866,21 —=
6E€°8TT N
120'62T \
TARTA!
916'621
056'62T
500°0€T
655 TET
b6L TET
186'9ET —

SLETYT—

TI9vbT—

SC8'8YT—

8/Y'SST—

Ll

115

120

125

| SO [

150 145 140 135 130
f1 (ppm)

155

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S94

110



0
[«))
D

€8CC—

vLLT
¢wm.N/r
608"~

087"
0£0°€~_

00T°€
¢oH.m\
9ET’E

8b6't
meVMW
6L6'0~T
Cica
£2TLA
821
SETLA
e/
YL
€572
T
€LTLA
LLT LA
1677

Y67/
967,
£1eY
g€,
beeYL

6£€L
eveL
86€L
L9€°L
LLEL
S8EL
00v°L
eov'L
L0¥L
8¢evL
6EY’L 1

Wb -
bGbL
86/
€9b°L
9/b'L
6L
15
SIS
€S
9657/ -
YLl
9Ll
082,
v6/L ]
86/

>

CDClz
Spectrometer Frequency 400

Solvent

YLLT—
¥8L T
608°C~
0e8'¢—

o0c””
00T'E~_
POTE—
9ET'E~_

U

LN
N
o
&
SOT[
LN
-
N
o
- o
o
w/J\}
n £
RS
o
B —i
Of
- S
(e0]
T LN
-9
(e0]
o
80T | —
™
LN
[
. o
SN
o
— N
. N
LN
60y [ N
o
- )
-~ ~
Tp)
= ™M
—s6e| N
Q
1L /”//
R
i~
T To
o<
07| N
=
o Qa
Ve NaX
-~ NS
i
—sozr
LN
- L0
~
o
- O
~
LN
L ©
~
o
.
N
[¥p)
LN
N
$6T| o
L
~

[

'l

=006

=00°¢

T-50'1
801

=s0'1

40 35 30 25 20 15 1.0 05 0.0
S95

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



188'8C—
00S'TE—

T6EPy —

87985 —

TLL0L—

€499,
Hmm.omw
80€LL

fbk-azt
219°921
9/6'51
Yiaa:
9857721~

¥8€'8¢CT
90S5°8¢T
§65°8¢T
9T9"8ET —

SEELPT~
8T¥' 8T~

656°€ST —

8G/'86T —

CDClz
Spectrometer Frequency 100

Solvent

8THP'STT—

bBe-€et

19°9¢t
8/8'9C1
omm.omﬂ/

6LTLTT~E
986°/TT—
v8€°8TT

_F
wom.wmﬁu\
§659°8¢T
000°6CT
60T"€ET—

919'8ET—

SEEYT—
8TH 8PT—

6956°€ST—

115

120

150 145 140 135 130 125
f1 (ppm)

155

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S96

110



000°0-

P96’y —

CDCl5
Spectrometer Frequency 597

Solvent

DY TN

£ 006

— b0

— 16T

L 860
W 88°0

%mc.mﬁ
W €1°¢

40 35 30 25 20 15 1.0 05 0.0
S97

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



Te0rT—
00£'2Z—
916'87—
Uprh—
TL8s—
S6L°0L—
SLLIL~
o
=
€00°STT-7 —
69b°STT
o
(@}
i
£60°STT
768°S¢T / 0
0v9'92T =
00T~ oo 5t
3878 avia: * =
268521 20821 —
0v9°92T ¥b0'62T
790121 / TCT 0T \
r/a 90G°ZET L0
20°82T )
¥b0'62T
008'8€T—
008'8€T — ez
i
Q.
&
: &
8EVLYT— "
3
166°€5T — 8Eh /bT —
R
i
£98'99T — .
166°€5T— n
i
a 3
O —~ o
> O
(6] ~—i
c
()
3
g
s 3
o] . =
2 £98'99T —
=
e
kS
[
Q
[%9]

Solvent

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm) S98

110



9ce'e
¢mm.m/
€'e

4%y
omv.m\
69p°€

LE6'~_
£S6v—"

@WMJ

PSELA
€9€°/
oNvNy
(434
LEV'LA
Obb'L A
6£S°L

¢SS,

momN%
vmo.h/
999°L—

[

S90'8
8908
1£0°'8
£/0°8
080°8
80°8

CDCh

Solvent

Ph

ZL

Spectrometer Frequency 597

(=}
<
<
~
[—
o

i

N
N
™M
[N
N
N
L
N
- m
— H
(o] =
_/\/ ~
—
£
Q
R
Ne g
—/.f
@«
[N
a
N
D
[ee]
—
[ee]

T-960
o1t

oo

o0t

40 35 30 25 20 15 1.0 05 0.0
S99

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



LEV'OY—
0pPT'LS—

LLL9L
066°9L W
€0cLL

S96'HTT—
€€6LTT—
65E°9ZT
mo@.a/
819'871 /
2€6'821 W
¥90°62T
LET'6TT \
bOL 62T
062°0€T
726°0€T
THTTET
95b bET
LELYET

TE6'SET
EVB'6ET

£89°6ST —

£00°99T —

8v/ /8T —

CDCl;
Spectrometer Frequency 150

Solvent

A

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ft (ppm) $100

110



€6b°€
gm.m/
865°€~\L

0S5~
008'€~_

1187
98'€
968°'€

CDCl5
Spectrometer Frequency 400

Solvent

_—

06°0

(8T

R

o

T
7.15

\
7.25

b /VJ//. /

[ [
7.55 7.45
f1 (ppm)

\
7.65

T
7.75

=188

680

260

880

060
WD.N
54871
T-96°€
£-68°0

P11

8.1

7.0

40 35 30 25 20 15 1.0 05 0.0
S101

5.0 4.5
f1 (ppm)

5.5

6.0

6.5

10.0 9.5 9.0 8.5 8.0 7.5

10.5



680°6¢—

ETL9E—

9EL VS —

L0965 —

S/9'9L
mmm.wmw
0T€LL

60L°0TT—

€CLITT—

[7AVAat
e LT
|3 4X4)
96¢'8¢CT N

91€'8¢T
omm.wmﬁ\
¢9C0ET

08€°0ET

LLY'OET
€8LTET
ObC'EET
CE0"9ET

88T'9€T
PP8'8ET

S90°99T ~
PES'99T —

0v0°98T —

Lk L

CDCh

Solvent

Spectrometer Frequency 100

UTLTI~
bESLCT—
e

962'87T ~_
91€'8zT

956'8¢T —

29T°0ET~_
08£°0£T —
LyosT-

€8LTET—

ObCeeT —

CE09ET ~—
88T9ET

PP8'8ET —

129 128 127

130

1

il

138 137 136 135 134 133 132 13
f1 (ppm)

139

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ft (ppm) $102

)0



986'0—

6LEC—

69/°C
wmn.m%
S08°C—+

Ew.mw
86°¢C
mHo.mN

6v0°¢

800°S
810'S W
6£0'S-7
87

88T/
L0TLA
¥ST'LA
UTLA
60€L
P1E€LA
€5€ 1
€LELA
16€°LA
Yov'L
69bL
vy
68b'L
veb'L
9052
L T4PANY
WL~

056", ~
o6l
w8

CDCl;
Spectrometer Frequency 400

Solvent

209"
w9L—
WL~
0992 ~_

—60t

—9T1°¢

—6T'€

—06°€

86'T

765 760 755 750 745 740 735 730 725 720 715

7.70

f1 (ppm)

— - 10°¢

o MWNO.H
5071

v
M

Fort

60

)

ol
WP@MMLA

Woﬁ 4
61
“oe'e

a0t
00T

40 35 30 25 20 15 1.0 05 0.0
S103

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



S67°TC— ~ L
156'8C—
N/ﬁ
(1°]
8T v — ~
£50°66—
>
(=]
-
Q
650TL— - o
€89'9/
UOUTL
L1ELL
N
680°STT— -
9Tz T6— 0LT°9TT —
o
(o]
i
680°STT ~
mmmmm\ 08¢°€CT —
1b9'921 BegEct
S78'9¢T L¥9°9CT 0
9/8°921 me.oNH/ —
879171 ~\L 9/8°921 —
215821 — wmﬁﬁ/ & ——
€0€°6¢T mﬂxﬁ% S
78€°621 715°821 -
6£0°62T £0€°62T
126'6CT Nwm.mﬁ%
69T HET \ 6Eb°67T —= o
616LET 126'621 — @
SL6'9PT— SHTer—
8 S
QO
085'HST — W
o 69T HET —
2 n
L it
L
o
g
(0]
£
— O
S = 616261 —
Z 0 ETH'8ET —
o Q
wv un

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ft (ppm) $104

30



866'0—

S8/L°C
T6L°¢C
608°¢C
S18°C
€00°€—F¢
€20’
920’
8v0°€

920°S~_
e
€S2
9STL |
99¢°LA
897/
0LTLA
61EL A
826/
YL
£9€L
9L
Hmmxw
eI
8ge’/
00b'L
60bL
LbL
0SbL
65k,
9%,
£9bL
b,
b,
LUyt
b8bL
8L
06bL
96t°£
86t
1052
6€52
256
/59
§99°
6L
v6LL ]
9087
608 ]
1281
b8/
St87 |
1687
oowL
598 |
0€67 -
§TT'8

CDClz

Solvent

L

7b

2-naphthyl

\

Spectrometer Frequency 597

_

—9C¢

—00t

oot

—96°T

—90v

FsorT
—10'T

82 81 80 79 78 77 76 75 74 73 72
f1 (ppm)

8.3

ol

el

e

o006

E=S0'T
80T

ES0°T

oNN
WS«
£-00'T
96'T
2-90'%

10T
H/mm.o

S105

6
f1 (ppm)

12 11 10

13



£86'8C—

Spectrometer Frequency 150

Solvent

°o
I~
€EE b —
)
=
=
8/0'65— oy
©
c
o™
880°'TL—
88/°9/
€1TLL
LN
§60°GTT— —
e
[TE°T6— cog-ce]
£€90°92T
88¢°97T S
Sb8'9ZT —
7€0°2T
92T
L0L°LTT
89/°/¢T N
. 080'82T W S
mmo.m:” ~_ TSI
geR LLE78TT =
fog'crT / [TS'8TT~E —
£00°921 £0£°6TT~ — o
88€°9Z1 W bob'6C1 N 5 a ¥
Sva'5eT £600€T —5 ——
z€0°LeT
L0L°LTT 60C°EET ~_ —
080°8ZT S69°€ET — g
LLE°8TT 99 YET mo
[TS'8TT ~ b
€60°0€T
o G87'8ET~_
S86°9pT 29eET 3 o
= <
9TSHST~_ £ —
YL9bST W
H 0
= <
3 —
§86°9bT — =
S o
(@]
8 ik
9TSG"bST
b/9'bST W "
LN
i

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ft (ppm) S106

110



[T6
mmm.vW
65607
mom.v\

Uyr's—
06T Ny
€61 Ny
9612
._“._“NNJ
9771 |
07,
b
€57,
857
9L

86¢L
90€,L
VAR VA

el
szeL
obEL
bHEL
66€°L
w0bL
LTV
12
9EbL
6cbL
905
o157
€25,
LTS
265
9£G°/
G857/
6852
#09°/
809/
6692
2042
614,
wL

CDClz
Spectrometer Frequency 400

Solvent

669°L~_
oL —

6T, —
wr

///

10°¢

90°S

i

T T
7.25 7.20

\
7.30

\
7.35

| BTN

—
=
7.40

3 —
—Ygag —
NN—
~ T/
L o —
o
T W
N
—8T°€ |
o [To)
L n
N
o
—660 - ©
~N
N
L ©
N

%*Vm.o

\
7.70

\
7.75

=06

me.ﬁ

AR
st

05 0.0
S107

1.0

1.5

4.0 3.5 3.0 2.5 2.0

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



80t T —

Seece—

€06 —
0eSvr—

00685 —

SOLTL~
999,

€66°9L~\
€L~

JA4 48t
EVI'ETT /
/ST'OTT
S€9°0¢T
St9'CT /

0b6'SCT

HHm.wNﬁ/
ELTLTT %
LSP'8CT ~-

8¢9'8¢T

mmw.wmﬂ\
mmo.omﬁ\

st
$59'96T —
€EH°09T ~_

CDCl
Spectrometer Frequency 100

Solvent

(T —

EPOETT—

(STOTT—

S€9°0¢T—

Sk T —

0b6'S2T—
11£'92T—
SLTLTT—
(Sb'8TT

870°87T =
ceg'ger
£€0°05T —

LLO'TET—

S8T9ET—

T¥9'8ET —

116 114 112

118

136 134 132 130 128 126 124 122 120
f1 (ppm)
WMVMM W

138

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ft (ppm) $108

110



6/6'0—

CDClz

Spectrometer Frequency 400

POT'TT —

Solvent

69z,
Ex%
62,
80€,
01€L
bIEY
[1€72
e,
Te£Y
g5
/5
165
[Tt
L
Vod
L5t
09,
bObL
89b/ -
va.ﬁ
s8bL
2057 -
9057/ -
Ve
055
£557-

e

YLLT—
8L T
018'C~
0C8'¢c—

620'€—

190°€—

960°¢—

PO

—L6°S

7.3

7.4

7.9 7.8 7.7 7.6 7.5
f1 (ppm)

8.0

8.1

80°T

—90°T

U =006
5
™ B
(gl
o
@«
N
[Fp]
@
(@]
S -~ 1801
ZW/ )
p/ 901
n
OJ-(
~NZ
o
0..
™M
[Fp)
<
™M
o
i
™
N = 0T
[Fp]
i
™
16'S
— Wmo.m
0 66T
~ = oz
A < F60

11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
ft (ppm) $109

11.5



€S50vT —

8¢ECc—

9206 —

0¢S'vb—

00685 —

YOL'TL—
€899/
ooo.nmw
VAR YA

(444N
LEIETT /
0ST°9T1
629°0Z1
8€9°ezl /
Nmm.mﬁ%
S0£'9Z1
sor/Tt W
6bb'87T —

T¢9'8¢T

8¢8'8¢CT \
9¢0°0€T \

88T LPT —

vsrzs1-"
pb9°9GT —
TT5°09T

CDClz
Spectrometer Frequency 100

Solvent

L

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ft (ppm) S110

110



0677 =006
p
=
o
N ©
£ U700 &
/97— o)
. S0'T
b0,
9071\
8ETA
6411
ET L
L£TL A
0bTLA
b
052+
552/
1922
0LZ'LA .
R ¢No.n/ S
LLTLA mmwm/
0TELA A 0T L
STEZ 6LTL
6TELA sS¢L -2
|
bEEYL .t
8bEL STEL N
ot 61E L N
. €€,
bSEL Tk
66 beeL f Wmﬁ I
bLEL e _ Q. 01
LLEL . / - =0T
[8€°L YSELL L - =€11
1002 bLEL St S-oey
1T Let - ™
v/ L8€L T L = 8071
. . £
Vbl S6€Z / —0Tt a— €61
T4 1504 | | n@
. 130 —
L . -
mel o |
TShL
. 1SvL L
9%/ . ~
1 B |
R B
. () . ~
9L L | o ©
0 I
L - i
z604 ] o 8veL -
65/ g 1s6L -
8v6L| = O Mwmm
o 5 A x
621 98 e\ €6
56, 2 9 o
696, VO O " ©
€67

40 35 30 25 20 15 1.0 05 0.0
S111

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



186'6C—

89C'€S—

€899
0004 W
L1

SLEYE—

T1£°C0T—

Boeel

099°9¢T
8/0°LCT
096°LCT
169'8¢T B\

L10°6CT —
P00 TET—

C00"9ET ~—
PLULET

$98°TST ~_
ShbTST—"

CDCl3
Spectrometer Frequency 100

Solvent

Ph

CN

| H—Ph

(@)
3aa’

2L

POCHCT —

1€2°921
099'921 /
8L0°T1 /
09621\
owo.mﬁ/
£07°'821 %
065821~

169°8¢T—_
9/6'8CT
L10°6CT

TO8'0ET ~
P00'TET

C00'9ET—

PLULET —

_

133 131 129 127 125
f1 (ppm)

135

137

L O SRR NN EEPUNN AU

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm) S112

110



.

[e)
O
D
[«>]

CDCl
Spectrometer Frequency 400

Solvent

NC

Ph

—€6'6

S6'T

7.2

7.3

7.4

7.5

7.6

7.7
f1 (ppm)

8.0 7.9 7.8

8.1

s

=906

<ot

oot

wmm.m
+91C
00T

561

40 35 30 25 20 15 1.0 05 0.0
S113

5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



. h W
656'8— 0
bSL 'y
@m.va
Tbh —
Em.vv\
0N\ o
=z ®
. L3P ]
796'85— -
o
696°0L —
£89'9L w
L1
800'T6—
i LN
160°STT— —
197911 —
T60°STT~
Bre B
mmw.mﬁ/ S
Sw.@ﬁ/
gos el % 80T'521 —
£8'8TT — : ——
mg.mﬁﬁ 8c8'5cl /
0ze'9tT 0
T0e°6¢T 108971 u
. £65°£TT
PCE8ET — 104221 —~
L8V 3C1
062821 Q
SS6°9KT — SH0°6CT -
10€°6CT
. 864671 .
~ CTAR 3
869bST~" 0 g
—&
i
Y
bTE'8ET —
o
<
i
_m
g g
i
> LN
@) <
c —
[J]
= S56'9T —
o
L
[T
5 R
3] i
=
2 £
o O .
z 9 STSHST~_ tn
n n 869'bST~" 1

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm) S114

110



check CIF/PLATON report

Structure factors have been supplied for datablock(s) |

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE
FOR PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

No syntax errors found. | CIF dictionary [ Interpreting this feport

Datablock: |

Bond precision: C-C =0.0036 A Wavelength=0.71073

Cell: a=24.6112(4) b=10.2554(2) c=36.0411(5)
alpha=90 beta=99.385(2) gamma=90

Temperature: 113K
Calculated Reported

Volume 8974.9(3) 8974.9(3)

Space group C2lc Cl2lc1

Hall group -C 2yc -C 2yc

Moiety formula C29 H26 N2 O [+ solvent] 2(C29 H26 N2 O)

Sum formula C29 H26 N2 O [+ solvent] C58 H52 N4 O2

Mr 418.52 837.03

Dx,g cm-3 1.239 1.239

Z 16 8

Mu (mm-1) 0.075 0.075

FO00 3552.0 3552.0

FO00’ 3553.32

h,k,Imax 29,12,42 29,12,42

Nref 7906 7887

Tmin, Tmax 0.985,0.996 0.203,1.000

Tmin’ 0.985

Correction method= # Reported T Limits: Tmin=0.203 Tmax=1.000
AbsCorr = MULTI-SCAN

Data completeness= 0.998 Theta(max)= 24.999
R(reflections)= 0.0689( 6445) wR2(reflections)= 0.1844( 7887)

S=1.088 Npar= 584

The following ALERTS were generated. Each ALERT has the format
test-name_ALERT alert-type_alert-|evel.
Click on the hyperlinks for more details of the test.
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http://www.iucr.org/iucr-top/cif/cif_core/definitions/index.html
http://journals.iucr.org/services/cif/checking/checkreport.html

“ Alert level C
[DIFMX02 _ALERT 1 _Q The maximum difference density is > 0.1*ZMAX*0.75

The relevant atom site should be identified.
Ratio of Maximum / Minimum Residual Density .... ~ 2.60 Report
Large Reported Max. (Positive) Residual Density ~ 0.64 eA-3
Large K Value in the Analysis of Variance ...... 5.393 Check
[PCATOI1 ALERT 3 _(J Missing FCF Refl Between Thmin & STh/L= 0.595 19 Report

“ Alert level G

[PLATO42 ALERT 1 ( Calc. and Reported Moiety Formula Strings Differ ~ Please Check
Calculated and Reported Z Differ by a Factor ... ~ 2.00 Check
SHELXL Second Parameter in WGHT Unusually Large  18.70 Why ?

PLAT398 ALERT 2 { Deviating C-O-C Angle From 120 for O1 107.6 Degree
PLAT398 ALERT 2 { Deviating C-O-C Angle From 120 for O2 107.3 Degree

Largest Solvent Accessible VOID in the Structure 0 A**3
Model has Chirality at C19 (Centro SPGR) S Verify
Model has Chirality at C48 (Centro SPGR) R Verify
Percentage of I1>2sig(l) Data at Theta(Max) Still 61% Note
Missing # of FCF Reflection(s) Below Theta(Min). 1 Note

PLAT933 ALERT 2 {d Number of OMIT Records in Embedded .res File ... 19 Note
[PCAT978_ALERT 2_Qd Number C-C Bonds with Positive Residual Density. 0 Info

0 ALERT | evel A= Most likely a serious problem - resolve or explain
0 ALERT | evel B= A potentially serious problem, consider carefully
5 ALERT | evel C=Check. Ensure itis not caused by an omission or oversight
12 ALERT | evel G= General information/check it is not something unexpected

3 ALERT type 1 CIF construction/syntax error, inconsistent or missing data
7 ALERT type 2 Indicator that the structure model may be wrong or deficient
4 ALERT type 3 Indicator that the structure quality may be low

3 ALERT type 4 Improvement, methodology, query or suggestion

0 ALERT type 5 Informative message, check

check CIF publication errors

@A ert level A

[PUBL004 _ALERT 1 _A The contact author’'s name and address are missing,
_publ_contact_author_name and _publ_contact_author_address.

[PUBL0O05 ALERT 1 A _publ contact_author_email, _publ_contact_author_fax and
_publ_contact_author_phone are all missing.
At least one of these should be present.

[PUBL006_ALERT 1 A _publ requested journal is missing
e.g. 'Acta Crystallographica Section C’

[PUBLO08_ALERT 1 A _publ_section_title is missing. Title of paper.
[PUBLO0S_ALERT 1 A _publ_author_name is missing. List of author(s) name(s).

[PUBLOIO_ALERT 1 A _publ_author_address is missing. Author(s) address(es).

[PUBLOI2 ALERT 1 A publ _section_abstract is missing.
Abstract of paper in English.

7 ALERT | evel A= Data missing thatis essential or data in wrong format
0 ALERT | evel G= General alerts. Data that may be required is missing
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http://journals.iucr.org/services/cif/checking/DIFMX_02.html
http://journals.iucr.org/services/cif/checking/PLAT094.html
http://journals.iucr.org/services/cif/checking/PLAT097.html
http://journals.iucr.org/services/cif/checking/PLAT906.html
http://journals.iucr.org/services/cif/checking/PLAT911.html
http://journals.iucr.org/services/cif/checking/PLAT042.html
http://journals.iucr.org/services/cif/checking/PLAT045.html
http://journals.iucr.org/services/cif/checking/PLAT083.html
http://journals.iucr.org/services/cif/checking/PLAT398.html
http://journals.iucr.org/services/cif/checking/PLAT398.html
http://journals.iucr.org/services/cif/checking/PLAT605.html
http://journals.iucr.org/services/cif/checking/PLAT793.html
http://journals.iucr.org/services/cif/checking/PLAT793.html
http://journals.iucr.org/services/cif/checking/PLAT909.html
http://journals.iucr.org/services/cif/checking/PLAT910.html
http://journals.iucr.org/services/cif/checking/PLAT933.html
http://journals.iucr.org/services/cif/checking/PLAT978.html
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_004
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_005
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_006
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_008
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_009
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_010
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_012

Publication of your CIF

You should attempt to resolve as many as possible of the alerts in all categories. Often the minor
alerts point to easily fixed oversights, errors and omissions in your CIF or refinement strategy, so
attention to these fine details can be worthwhile. In order to resolve some of the more serious
problems it may be necessary to carry out additional measurements or structure refinements.
However, the nature of your study may justify the reported deviations from journal submission
requirements and the more serious of these should be commented upon in the discussion or
experimental section of a paper or in the "special_details" fields of the CIF. checkCIF was

carefully designed to identify outliers and unusual parameters, but every test has its limitations and
alerts that are not important in a particular case may appear. Conversely, the absence of alerts does
not guarantee there are no aspects of the results needing attention. It is up to the individual to
critically assess their own results and, if necessary, seek expert advice.

If level A alerts remain, which you believe to be justified deviations, and you intend to submit this
CIF for publication in a journal, you should additionally insert an explanation in your CIF using
the Validation Reply Form (VRF) below. This will allow your explanation to be considered as part
of the review process.

Validation response form

Please find below a validation response form (VRF) that can be filled in and pasted into your CIF.

# start Validation Reply Form
_vrf_PUBL004 GLOBAL

PROBLEM: The contact author's name and address are missing,
RESPONSE: ...

_vrf_PUBL005_GLOBAL

PROBLEM: _publ_contact_author_email, _publ_contact_author_fax and
RESPONSE: ...

_vrf_PUBL006_GLOBAL

PROBLEM: _publ_requested_journal is missing
RESPONSE: ...

_vrf_PUBL008_GLOBAL

PROBLEM: _publ_section_title is missing. Title of paper.
RESPONSE: ...

_vrf_PUBL009_GLOBAL

PROBLEM: _publ_author_name is missing. List of author(s) name(s).
RESPONSE: ...

_vrf_PUBL010_GLOBAL

PROBLEM: _publ_author_address is missing. Author(s) address(es).
RESPONSE: ...

_vrf_PUBLO12_GLOBAL
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PROBLEM: _publ_section_abstract is missing.
RESPONSE: ...

# end Validation Reply Form

If you wish to submit your CIF for publication in Acta Crystallographica Section C or E, you
should upload your CIF v[a the wWeb. If you wish to submit your CIF for publication in IlUCrData
you should upload your CIF \fia the Web. If your CIF is to form part of a submission to another
IUCr journal, you will be asked, either during electrdnic submigsion or by the Co-editor handling
your paper, to upload your CIF via our web site.

PLATON version of 13/07/2021; check.def file version of 13/07/2021

Datablock | - ellipsoid plot
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1 Cl2/c1 R = 0.07 RES= 0-132 X
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http://journals.iucr.org/services/submit.html
http://submission.iucr.org/submit/x
http://journals.iucr.org/services/submit.html

check CIF/PLATON report

Structure factors have been supplied for datablock(s) |

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE
FOR PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

No syntax errors found. | CIF dictionary [ Interpreting this feport

Datablock: |

Bond precision:

Cell: a=10.2545(3) b=11.7840(4) €=18.9397(6)
alpha=90 beta=91.018(3) gamma=90
Temperature: 113K
Calculated Reported
Volume 2288.29(13) 2288.29(13)
Space group P 21/n P121/n1
Hall group -P 2yn -P 2yn

Moiety formula
Sum formula

C-C =0.0030 A

C30 H26 N2 O3
C30 H26 N2 O3

Wavelength=0.71073

C30 H26 N2 O3
C30 H26 N2 O3

Mr 462.53 462.53
Dx,g cm-3 1.343 1.343

Z 4 4

Mu (mm-1) 0.087 0.087
FO00 976.0 976.0
FOO00’ 976.42

h,k,Imax 13,15,24 13,15,24
Nref 5030 4785
Tmin, Tmax 0.979,0.991 0.712,1.000
Tmin’ 0.978

Correction method= # Reported T Limits: Tmin=0.712 Tmax=1.000
AbsCorr = MULTI-SCAN

Data completeness= 0.951

R(reflections)= 0.

S=1.054

0523( 3902)

Npar= 319

Theta(max)= 27.078

wR2(reflections)= 0.1457( 4785)

The following ALERTS were generated. Each ALERT has the format
test-name_ALERT alert-type_alert-|evel.

Click on the hyperlinks for more details of the test.
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http://www.iucr.org/iucr-top/cif/cif_core/definitions/index.html
http://journals.iucr.org/services/cif/checking/checkreport.html

“ Alert level C
[DIFMX02 _ALERT 1 _Q The maximum difference density is > 0.1*ZMAX*0.75

The relevant atom site should be identified.
Ratio of Maximum / Minimum Residual Density .... ~ 2.27 Report
Large Reported Max. (Positive) Residual Density ~ 0.62 eA-3
[PCATO06_ALERT 3 _( Large K Value in the Analysis of Variance ...... 2.908 Check

“ Alert level G

PLAT398 ALERT 2 { Deviating C-O-C Angle From 120 for O1 107.7 Degree
PLAT398 ALERT 2 { Deviating C-O-C Angle From 120 for O2 104.8 Degree
PLAT398 ALERT 2 { Deviating C-O-C Angle From 120 for O3 105.7 Degree

PLAT793 ALERT 4 d Model has Chirality at C11 (Centro SPGR) R Verify
PLAT912 ALERT 4 { Missing # of FCF Reflections Above STh/L= 0.600 243 Note
[PCAT978_ALERT 2_Qd Number C-C Bonds with Positive Residual Density. 6 Info

0 ALERT | evel A= Most likely a serious problem - resolve or explain

0 ALERT | evel B = A potentially serious problem, consider carefully

4 ALERT | evel C=Check.Ensure itis not caused by an omission or oversight
6 ALERT | evel G= General information/check it is not something unexpected

1 ALERT type 1 CIF construction/syntax error, inconsistent or missing data
6 ALERT type 2 Indicator that the structure model may be wrong or deficient
1 ALERT type 3 Indicator that the structure quality may be low

2 ALERT type 4 Improvement, methodology, query or suggestion

0 ALERT type 5 Informative message, check

check CIF publication errors

@A ert level A
[PUBLO04_ALERT 1 A The contact author's name and address are missing,
_publ_contact_author_name and _publ_contact_author_address.
[PUBL0O05 ALERT 1 A _publ_contact_author_email, _publ_contact_author_fax and
_publ_contact_author_phone are all missing.
At least one of these should be present.
[PUBL006_ALERT 1 A _publ_requested_journal is missing
e.g. 'Acta Crystallographica Section C’
[PUBLO08_ALERT 1 A _publ_section_title is missing. Title of paper.
[PUBLO09_ALERT 1 A _publ_author_name is missing. List of author(s) name(s).
[PUBLOI0_ALERT 1 A _publ_author_address is missing. Author(s) address(es).
[PUBLOIZ_ALERT 1 A _publ_section_abstract is missing.
Abstract of paper in English.

7 ALERT | evel A= Data missing thatis essential or data in wrong format
0 ALERT | evel G= General alerts. Data that may be required is missing
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http://journals.iucr.org/services/cif/checking/DIFMX_02.html
http://journals.iucr.org/services/cif/checking/PLAT094.html
http://journals.iucr.org/services/cif/checking/PLAT097.html
http://journals.iucr.org/services/cif/checking/PLAT906.html
http://journals.iucr.org/services/cif/checking/PLAT398.html
http://journals.iucr.org/services/cif/checking/PLAT398.html
http://journals.iucr.org/services/cif/checking/PLAT398.html
http://journals.iucr.org/services/cif/checking/PLAT793.html
http://journals.iucr.org/services/cif/checking/PLAT912.html
http://journals.iucr.org/services/cif/checking/PLAT978.html
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_004
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_005
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_006
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_008
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_009
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_010
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_012

Publication of your CIF

You should attempt to resolve as many as possible of the alerts in all categories. Often the minor
alerts point to easily fixed oversights, errors and omissions in your CIF or refinement strategy, so
attention to these fine details can be worthwhile. In order to resolve some of the more serious
problems it may be necessary to carry out additional measurements or structure refinements.
However, the nature of your study may justify the reported deviations from journal submission
requirements and the more serious of these should be commented upon in the discussion or
experimental section of a paper or in the "special_details" fields of the CIF. checkCIF was

carefully designed to identify outliers and unusual parameters, but every test has its limitations and
alerts that are not important in a particular case may appear. Conversely, the absence of alerts does
not guarantee there are no aspects of the results needing attention. It is up to the individual to
critically assess their own results and, if necessary, seek expert advice.

If level A alerts remain, which you believe to be justified deviations, and you intend to submit this
CIF for publication in a journal, you should additionally insert an explanation in your CIF using
the Validation Reply Form (VRF) below. This will allow your explanation to be considered as part
of the review process.

Validation response form

Please find below a validation response form (VRF) that can be filled in and pasted into your CIF.

# start Validation Reply Form
_vrf_PUBL004 GLOBAL

PROBLEM: The contact author's name and address are missing,
RESPONSE: ...

_vrf_PUBL005_GLOBAL

PROBLEM: _publ_contact_author_email, _publ_contact_author_fax and
RESPONSE: ...

_vrf_PUBL006_GLOBAL

PROBLEM: _publ_requested_journal is missing
RESPONSE: ...

_vrf_PUBL008_GLOBAL

PROBLEM: _publ_section_title is missing. Title of paper.
RESPONSE: ...

_vrf_PUBL009_GLOBAL

PROBLEM: _publ_author_name is missing. List of author(s) name(s).
RESPONSE: ...

_vrf_PUBL010_GLOBAL

PROBLEM: _publ_author_address is missing. Author(s) address(es).
RESPONSE: ...

_vrf_PUBLO12_GLOBAL
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PROBLEM: _publ_section_abstract is missing.
RESPONSE: ...

# end Validation Reply Form

If you wish to submit your CIF for publication in Acta Crystallographica Section C or E, you
should upload your CIF v[a the wWeb. If you wish to submit your CIF for publication in IlUCrData
you should upload your CIF \fia the Web. If your CIF is to form part of a submission to another
IUCr journal, you will be asked, either during electrdnic submigsion or by the Co-editor handling
your paper, to upload your CIF via our web site.

PLATON version of 22/03/2021; check.def file version of 19/03/2021

Datablock | - ellipsoid plot

> Prob = 50
o = 113
N
o
o
N
o
[
~
o
N
w0
o
~
™
<
o
<
N
C
o
-
=
o
'_
@
|
o
/7 -122 1 P12l/n1l R = 0.05 RES= 0 -87 X

S122


http://journals.iucr.org/services/submit.html
http://submission.iucr.org/submit/x
http://journals.iucr.org/services/submit.html

checkCIF/PLATON report

You have not supplied any structure factors. As a result the full set of tests cannot be run.

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE FOR
PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

No syntax errors found. CIF dictionary Interpreting this report

Datablock: I

Bond precision: C-C = 0.0019 A Wavelength=0.71073
Cell: a=16.0365(3) b=8.1410(2) c=19.0830(5)
alpha=90 beta=93.993(2) gamma=90
Temperature: 113 K
Calculated Reported
Volume 2485.30(10) 2485.30(10)
Space group P 21/c P121l/c1
Hall group -P 2ybc -P 2ybc
Moiety formula C33 H28 N2 O C33 H28 N2 O
Sum formula C33 H28 N2 O C33 H28 N2 O
Mr 468.57 468.57
Dx,g cm-3 1.252 1.252
Z 4 4
Mu (mm-1) 0.075 0.075
F00O0 992.0 992.0
F000’ 992.37
h,k, Imax 19,9,22 19,9,22
Nref 4378 4377
Tmin, Tmax 0.978,0.989 0.397,1.000
Tmin’ 0.978

Correction method= # Reported T Limits: Tmin=0.397 Tmax=1.000
AbsCorr = MULTI-SCAN

Data completeness= 1.000 Theta (max)= 24.994

wR2 (reflections) =

R(reflections)= 0.0392( 3919) 0.1049( 4377)

S =1.069 Npar= 328
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The following ALERTS were generated. Each ALERT has the format
test—name_ALERT_alert-type_alert-level.
Click on the hyperlinks for more details of the test.

“ Alert level G

PLATOO0O3_ALERT_2_G Number of Uiso or Uij Restrained non-H Atoms ... 36 Report
PLATOO5_ALERT_5_G No Embedded Refinement Details Found in the CIF Please Do !
PLAT230_ALERT_2_G Hirshfeld Test Diff for c25 --C33 . 6.1 s.u.
PLAT398_ALERT_2_G Deviating C-0-C Angle From 120 for O1 107.4 Degree
PLAT793_ALERT_4_G Model has Chirality at C10 (Centro SPGR) S Verify
PLAT860_ALERT_3_G Number of Least-Squares Restraints ............. 1056 Note

ALERT level A = Most likely a serious problem - resolve or explain

ALERT level B = A potentially serious problem, consider carefully

ALERT level C = Check. Ensure it is not caused by an omission or oversight
ALERT level G = General information/check it is not something unexpected

o O O O

ALERT type
ALERT type
ALERT type
ALERT type
ALERT type

CIF construction/syntax error, inconsistent or missing data
Indicator that the structure model may be wrong or deficient
Indicator that the structure quality may be low

Improvement, methodology, query or suggestion

Informative message, check

R kP Wwo
s WwN R

checkCIF publication errors

@ Alert level A
PUBLOO4_ALERT_1_A The contact author’s name and address are missing,
_publ_contact_author_name and _publ_contact_author_address.
PUBLOO5_ALERT_1_A _publ_contact_author_email, _publ_contact_author_fax and
_publ_contact_author_phone are all missing.
At least one of these should be present.
PUBLOO6_ALERT_1_A _publ_requested_journal is missing
e.g. 'Acta Crystallographica Section C’
PUBLOO8_ALERT_1_A _publ_section_title is missing. Title of paper.
PUBLOO9_ALERT_1_A _publ_author_name is missing. List of author(s) name(s).
PUBLO10_ALERT_1_A _publ_author_address is missing. Author (s) address(es).
PUBLO12_ALERT_1_A _publ_section_abstract is missing.
Abstract of paper in English.

7 ALERT level A = Data missing that is essential or data in wrong format
0 ALERT level G = General alerts. Data that may be required is missing
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Publication of your CIF

You should attempt to resolve as many as possible of the alerts in all categories. Often the minor alerts
point to easily fixed oversights, errors and omissions in your CIF or refinement strategy, so attention to
these fine details can be worthwhile. In order to resolve some of the more serious problems it may be
necessary to carry out additional measurements or structure refinements. However, the nature of your
study may justify the reported deviations from journal submission requirements and the more serious
of these should be commented upon in the discussion or experimental section of a paper or in the
"special_details" fields of the CIF. checkCIF was carefully designed to identify outliers and unusual
parameters, but every test has its limitations and alerts that are not important in a particular case may
appear. Conversely, the absence of alerts does not guarantee there are no aspects of the results needing
attention. It is up to the individual to critically assess their own results and, if necessary, seek expert
advice.

If level A alerts remain, which you believe to be justified deviations, and you intend to submit this CIF
for publication in a journal, you should additionally insert an explanation in your CIF using the
Validation Reply Form (VRF) below. This will allow your explanation to be considered as part of the
review process.

Validation response form

Please find below a validation response form (VRF) that can be filled in and pasted into your CIF.

# start Validation Reply Form

_vrf_PUBL004_GLOBAL

7

PROBLEM: The contact author’s name and address are missing,
RESPONSE:

7

_vrf_PUBL005_GLOBAL

7

PROBLEM: _publ_contact_author_email, _publ_contact_author_fax and
RESPONSE:

7

_vrf_PUBL006_GLOBAL

7

PROBLEM: _publ_requested_journal is missing

RESPONSE:

7

_vrf_PUBL008_GLOBAL

7

PROBLEM: _publ_section_title is missing. Title of paper.
RESPONSE:

7

_vrf_PUBL009_GLOBAL

7

PROBLEM: _publ_author_name is missing. List of author(s) name(s).
RESPONSE:

7

_vrf_PUBL010_GLOBAL

7

PROBLEM: _publ_author_address is missing. Author(s) address(es).
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RESPONSE :

7

_vrf_ PUBL0O12_GLOBAL

7

PROBLEM: _publ_section_abstract is missing.
RESPONSE :

’

# end Validation Reply Form

If you wish to submit your CIF for publication in Acta Crystallographica Section C or E, you should
upload your CIF viafthe web] If you wish to submit your CIF for publication in [UCrData you should
upload your CIF via [the web] If your CIF is to form part of a submission to another IUCr journal, you
will be asked, either during electronic or by the Co-editor handling your paper, to upload
your CIF via our web site.

PLATON version of 18/12/2021; check.def file version of 18/12/2021

Datablock I - ellipsoid plot
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http://journals.iucr.org/services/submit.html
http://submission.iucr.org/submit/x
http://journals.iucr.org/services/submit.html

checkCIF/PLATON report

You have not supplied any structure factors. As a result the full set of tests cannot be run.

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE FOR
PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

No syntax errors found. CIF dictionary Interpreting this report

Datablock: I

Bond precision: C-C = 0.0032 A Wavelength=0.71073
Cell: a=11.9969 (6) b=12.1767 (6) c=18.3724(11)
alpha=90 beta=103.405 (6) gamma=90
Temperature: 113 K
Calculated Reported
Volume 2610.8(2) 2610.8(2)
Space group P 21/n P121/n 1
Hall group -P 2yn -P 2yn
Moiety formula C35 H32 N2 O C35 H32 N2 O
Sum formula C35 H32 N2 O C35 H32 N2 O
Mr 496.63 496.62
Dx,g cm-3 1.263 1.263
Z 4 4
Mu (mm-1) 0.076 0.076
F00O0 1056.0 1056.0
F000’ 1056.39
h,k, Imax 14,14,21 14,14,21
Nref 4595 4594
Tmin, Tmax 0.985,0.992 0.423,1.000
Tmin’ 0.985

Correction method= # Reported T Limits: Tmin=0.423 Tmax=1.000
AbsCorr = MULTI-SCAN

Data completeness= 1.000 Theta (max)= 24.995

wR2 (reflections) =

R(reflections)= 0.0590( 3329) 0.1723( 4594)

S = 1.068 Npar= 343
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The following ALERTS were generated. Each ALERT has the format
test—name_ALERT_alert-type_alert-level.
Click on the hyperlinks for more details of the test.

¥ Alert level C
PLAT761_ALERT_1_C CIF Contains no X-H Bonds .......iiiiiteeinnnenns Please Check
PLAT762_ALERT_1_C CIF Contains no X-Y-H or H-Y-H Angles .......... Please Check

# Alert level G

PLATOO3_ALERT_2_G Number of Uiso or Uij Restrained non-H Atoms ... 3 Report
PLATO005_ALERT_5_G No Embedded Refinement Details Found in the CIF Please Do !
PLAT398_ALERT_2_G Deviating C-0-C Angle From 120 for O1 . 107.7 Degree
PLAT793_ALERT_4_G Model has Chirality at C19 (Centro SPGR) Verify
PLAT860_ALERT_3_G Number of Least-Squares Restraints ............. Note

0 ALERT level A = Most likely a serious problem - resolve or explain

0 ALERT level B = A potentially serious problem, consider carefully

2 ALERT level C = Check. Ensure it is not caused by an omission or oversight
5 ALERT level G = General information/check it is not something unexpected

2 ALERT type 1 CIF construction/syntax error, inconsistent or missing data

2 ALERT type 2 Indicator that the structure model may be wrong or deficient
1 ALERT type 3 Indicator that the structure quality may be low

1 ALERT type 4 Improvement, methodology, query or suggestion

1 ALERT type 5 Informative message, check

checkCIF publication errors

@ Alert level A
PUBLOO4_ALERT_1_A The contact author’s name and address are missing,
_publ_contact_author_name and _publ_contact_author_address.
PUBLOO5_ALERT_1_A _publ_contact_author_email, _publ_contact_author_fax and
_publ_contact_author_phone are all missing.
At least one of these should be present.
PUBLOO6_ALERT_1_A _publ_requested_journal is missing
e.g. 'Acta Crystallographica Section C’
PUBLOO8_ALERT_1_A _publ_section_title is missing. Title of paper.
PUBLOO9_ALERT_1_A _publ_author_name is missing. List of author(s) name(s).
PUBLO10_ALERT_1_A _publ_author_address is missing. Author(s) address(es).
PUBLO12_ALERT_1 A _publ_section_abstract is missing.
Abstract of paper in English.

7 ALERT level A = Data missing that is essential or data in wrong format
0 ALERT level G = General alerts. Data that may be required is missing
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Publication of your CIF

You should attempt to resolve as many as possible of the alerts in all categories. Often the minor alerts
point to easily fixed oversights, errors and omissions in your CIF or refinement strategy, so attention to
these fine details can be worthwhile. In order to resolve some of the more serious problems it may be
necessary to carry out additional measurements or structure refinements. However, the nature of your
study may justify the reported deviations from journal submission requirements and the more serious
of these should be commented upon in the discussion or experimental section of a paper or in the
"special_details" fields of the CIF. checkCIF was carefully designed to identify outliers and unusual
parameters, but every test has its limitations and alerts that are not important in a particular case may
appear. Conversely, the absence of alerts does not guarantee there are no aspects of the results needing
attention. It is up to the individual to critically assess their own results and, if necessary, seek expert
advice.

If level A alerts remain, which you believe to be justified deviations, and you intend to submit this CIF
for publication in a journal, you should additionally insert an explanation in your CIF using the
Validation Reply Form (VRF) below. This will allow your explanation to be considered as part of the
review process.

Validation response form

Please find below a validation response form (VRF) that can be filled in and pasted into your CIF.

# start Validation Reply Form

_vrf_PUBL004_GLOBAL

7

PROBLEM: The contact author’s name and address are missing,
RESPONSE:

7

_vrf_PUBL005_GLOBAL

7

PROBLEM: _publ_contact_author_email, _publ_contact_author_fax and
RESPONSE:

7

_vrf_PUBL006_GLOBAL

7

PROBLEM: _publ_requested_journal is missing

RESPONSE:

7

_vrf_PUBL008_GLOBAL

7

PROBLEM: _publ_section_title is missing. Title of paper.
RESPONSE:

7

_vrf_PUBL009_GLOBAL

7

PROBLEM: _publ_author_name is missing. List of author(s) name(s).
RESPONSE:

7

_vrf_PUBL010_GLOBAL

7

PROBLEM: _publ_author_address is missing. Author(s) address(es).
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RESPONSE :

7

_vrf_ PUBL0O12_GLOBAL

7

PROBLEM: _publ_section_abstract is missing.
RESPONSE :

’

# end Validation Reply Form

If you wish to submit your CIF for publication in Acta Crystallographica Section C or E, you should
upload your CIF viafthe web] If you wish to submit your CIF for publication in [UCrData you should
upload your CIF via [the web] If your CIF is to form part of a submission to another IUCr journal, you
will be asked, either during electronic or by the Co-editor handling your paper, to upload
your CIF via our web site.

PLATON version of 19/02/2022; check.def file version of 19/01/2022
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http://journals.iucr.org/services/submit.html
http://submission.iucr.org/submit/x
http://journals.iucr.org/services/submit.html

check CIF/PLATON report

You have not supplied any structure factors. As a result the full set of tests cannot be run.

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE
FOR PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED

CRYSTALLOGRAPHIC REFEREE.

No syntax errors found. |

Datablock: |

CIF dictionary |

Interpreting this feport

Bond precision:

Cell:

Temperature:

Volume
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm-3

Z

Mu (mm-1)
FO00

FOO00’
h,k,Imax
Nref

Tmin, Tmax
Tmin’

C-C =0.0024 A

a=18.5654(4)
alpha=90
113K

Calculated
4595.73(17)
| 2/a

-1 2ya
C29 H26 N2 02

C29 H26 N2 O2
434.52

1.256
8

0.079

1840.0
1840.74

22,13,27
4044

Wavelength=0.71073

b=11.0141(2)
beta=104.797(2)

€=23.2460(5)
gamma=90

Reported
4595.73(17)
112/al

-1 2ya

2(C29 H26 N2 O2)
C58 H52 N4 04
869.03

1.256

4

0.079

1840.0

22,13,27
4039
0.617,1.000

Correction method= # Reported T Limits: Tmin=0.617 Tmax=1.000
AbsCorr = MULTI-SCAN

Data completeness= 0.999

R(reflections)= 0.0453( 3661)

S=1.046

Theta(max)= 24.999

wR2(reflections)= 0.1097( 4039)

Npar= 301

The following ALERTS were generated. Each ALERT has the format
test-name_ALERT alert-type_alert-|evel.

Click on the hyperlinks for more details of the test.

S131


http://www.iucr.org/iucr-top/cif/cif_core/definitions/index.html
http://journals.iucr.org/services/cif/checking/checkreport.html

< Alert level C
PLAT053 ALERT 1 { Minimum Crystal Dimension Missing (or Error) ...  Please Check
[PCATO54 ALERT 1 _J Medium Crystal Dimension Missing (or Error) ...  Please Check

“ Aert level G

No Embedded Refinement Details Found in the CIF  Please Do !
Calc. and Reported Moiety Formula Strings Differ ~ Please Check
Calculated and Reported Z Differ by a Factor ... ~ 2.00 Check
[PCAT793_ALERT 4 @ Model has Chirality at C18 (Centro SPGR) S Verify

0 ALERT | evel A= Most likely a serious problem - resolve or explain

0 ALERT | evel B= A potentially serious problem, consider carefully

2 ALERT | evel C=Check. Ensure itis not caused by an omission or oversight
4 ALERT | evel G= General information/check it is not something unexpected

4 ALERT type 1 CIF construction/syntax error, inconsistent or missing data
0 ALERT type 2 Indicator that the structure model may be wrong or deficient
0 ALERT type 3 Indicator that the structure quality may be low

1 ALERT type 4 Improvement, methodology, query or suggestion

1 ALERT type 5 Informative message, check

checkCIF publication errors

@A ert level A
|IPUBLO04 ALERT 1 A The contact author's name and address are missing,
_publ_contact_author_name and _publ_contact_author_address.
|PUBLO05 ALERT 1 A _publ_contact_author_email, _publ_contact_author_fax and
_publ_contact_author_phone are all missing.
At least one of these should be present.
|PUBLO06 ALERT 1 A _publ_requested_journal is missing
e.g. 'Acta Crystallographica Section C’
[PUBLO08 ALERT 1 A _publ_section_title is missing. Title of paper.
[PUBLO0S _ALERT 1 A _publ_author_name is missing. List of author(s) name(s).
[PUBLOIO ALERT 1 A _publ_author_address is missing. Author(s) address(es).
[PUBLOIZ ALERT 1 A _publ_section_abstract is missing.
Abstract of paper in English.

7 ALERT | evel A= Data missing thatis essential or data in wrong format
0 ALERT | evel G= General alerts. Data that may be required is missing
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http://journals.iucr.org/services/cif/checking/PLAT053.html
http://journals.iucr.org/services/cif/checking/PLAT054.html
http://journals.iucr.org/services/cif/checking/PLAT005.html
http://journals.iucr.org/services/cif/checking/PLAT042.html
http://journals.iucr.org/services/cif/checking/PLAT045.html
http://journals.iucr.org/services/cif/checking/PLAT793.html
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_004
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_005
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_006
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_008
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_009
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_010
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_012

Publication of your CIF

You should attempt to resolve as many as possible of the alerts in all categories. Often the minor
alerts point to easily fixed oversights, errors and omissions in your CIF or refinement strategy, so
attention to these fine details can be worthwhile. In order to resolve some of the more serious
problems it may be necessary to carry out additional measurements or structure refinements.
However, the nature of your study may justify the reported deviations from journal submission
requirements and the more serious of these should be commented upon in the discussion or
experimental section of a paper or in the "special_details" fields of the CIF. checkCIF was

carefully designed to identify outliers and unusual parameters, but every test has its limitations and
alerts that are not important in a particular case may appear. Conversely, the absence of alerts does
not guarantee there are no aspects of the results needing attention. It is up to the individual to
critically assess their own results and, if necessary, seek expert advice.

If level A alerts remain, which you believe to be justified deviations, and you intend to submit this
CIF for publication in a journal, you should additionally insert an explanation in your CIF using
the Validation Reply Form (VRF) below. This will allow your explanation to be considered as part
of the review process.

Validation response form

Please find below a validation response form (VRF) that can be filled in and pasted into your CIF.

# start Validation Reply Form
_vrf_PUBL004 GLOBAL

PROBLEM: The contact author's name and address are missing,
RESPONSE: ...

_vrf_PUBL005_GLOBAL

PROBLEM: _publ_contact_author_email, _publ_contact_author_fax and
RESPONSE: ...

_vrf_PUBL006_GLOBAL

PROBLEM: _publ_requested_journal is missing
RESPONSE: ...

_vrf_PUBL008_GLOBAL

PROBLEM: _publ_section_title is missing. Title of paper.
RESPONSE: ...

_vrf_PUBL009_GLOBAL

PROBLEM: _publ_author_name is missing. List of author(s) name(s).
RESPONSE: ...

_vrf_PUBL010_GLOBAL

PROBLEM: _publ_author_address is missing. Author(s) address(es).
RESPONSE: ...

_vrf_PUBLO12_GLOBAL
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PROBLEM: _publ_section_abstract is missing.
RESPONSE: ...

# end Validation Reply Form

If you wish to submit your CIF for publication in Acta Crystallographica Section C or E, you
should upload your CIF v[a the wWeb. If you wish to submit your CIF for publication in IlUCrData
you should upload your CIF \fia the Web. If your CIF is to form part of a submission to another
IUCr journal, you will be asked, either during electrdnic submigsion or by the Co-editor handling
your paper, to upload your CIF via our web site.

PLATON version of 03/06/2021; check.def file version of 02/06/2021
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check CIF/PLATON report

You have not supplied any structure factors. As a result the full set of

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A
FOR PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE
CRYSTALLOGRAPHIC REFEREE.

tests cannot be run.

REVIEW PROCEDURE
OF AN EXPERIENCED

No syntax errors found. | CIF dictionary [ Interpreting this feport
Datablock: |
Bond precision: C-C =0.0051 A Wavelength=0.71073
Cell: a=9.1385(2) b=17.3865(3) €c=23.9664(4)
alpha=90 beta=90 gamma=90
Temperature: 113K
Calculated Reported
Volume 3807.94(12) 3807.94(12)
Space group Pca?z2l PcaZ2l
Hall group P 2c -2ac P 2c -2ac
Moiety formula C25 H18 N2 O2 2(C25 H18 N2 O2)
Sum formula C25 H18 N2 02 C50 H36 N4 O4
Mr 378.41 756.83
Dx,g cm-3 1.320 1.320
Z 8 4
Mu (mm-1) 0.085 0.085
FO00 1584.0 1584.0
FO00’ 1584.66
h,k,Imax 10,20,28 10,20,28
Nref 6707[ 3446] 6705
Tmin, Tmax 0.975,0.983 0.544,1.000
Tmin’ 0.975

Correction method= # Reported T Limits: Tmin=0.544 Tmax=1.000
AbsCorr = MULTI-SCAN

Data completeness= 1.95/1.00 Theta(max)= 24.996
R(reflections)= 0.0572( 6222) wR2(reflections)= 0.1457( 6705)
S =1.046 Npar= 524

The following ALERTS were generated. Each ALERT has the format
test-name_ALERT alert-type_alert-|evel.
Click on the hyperlinks for more details of the test.
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http://www.iucr.org/iucr-top/cif/cif_core/definitions/index.html
http://journals.iucr.org/services/cif/checking/checkreport.html

“ Alert level C

[STRVAOT ALERT 2 ¢ Chirality of atom sites is inverted?
From the CIF: _refine_Is_abs_structure_Flack 1.200
From the CIF: _refine_Is_abs_structure_Flack_su 1.700

Poor Data / Parameter Ratio (Zmax < 18) ........ 6.58 Note
Ratio of Maximum / Minimum Residual Density .... ~ 2.08 Report
Low Bond Precision on C-C Bonds ............... 0.00511 Ang.
Long C(sp2)-C(sp2)Bond C1 -C2 . 1.53Ang.

Long C(sp2)-C(sp2)Bond C17 -C19 . 153 Ang.

CIF Contains no X-H Bonds ...................... Please Check

CIF Contains no X-Y-H or H-Y-H Angles .......... Please Check

[PLAT790_ALERT 4_( Centre of Gravity not Within Unit Cell: Resd. # 1 Note
C25 H18 N2 O2
[PLAT907 ALERT 2 ( Flack x > 0.5, Structure Needs to be Inverted? . 1.20 Check

“ Alert level G

PLATO003 ALERT 2 { Number of Uiso or Uij Restrained non-H Atoms ... 58 Report
PLATO05 ALERT 5 { No Embedded Refinement Details Found in the CIF  Please Do !
PLATO0/7 ALERT 5 d Number of Unrefined Donor-H Atoms .............. 2 Report

Std. Uncertainty on Flack Parameter Value High.  1.700 Report
Calc. and Reported Moiety Formula Strings Differ ~ Please Check
Calculated and Reported Z Differ by a Factor ... ~ 2.00 Check
SHELXL First Parameter in WGHT Unusually Large  0.12 Report
[PCAT790_ALERT 4 _Q Centre of Gravity not Within Unit Cell: Resd. # 2 Note

C25 H18 N2 02
Model has Chirality at C10 (Polar SPGR) S Verify
Model has Chirality at C35 (Polar SPGR) R Verify
[PCAT860_ALERT 3_Qd Number of Least-Squares Restraints ............. 1657 Note

0 ALERT | evel A= Most likely a serious problem - resolve or explain

0 ALERT | evel B = A potentially serious problem, consider carefully

10 ALERT | evel C=Check. Ensure itis not caused by an omission or oversight
11 ALERT | evel G= General information/check it is not something unexpected

6 ALERT type 1 CIF construction/syntax error, inconsistent or missing data
7 ALERT type 2 Indicator that the structure model may be wrong or deficient
3 ALERT type 3 Indicator that the structure quality may be low

3 ALERT type 4 Improvement, methodology, query or suggestion

2 ALERT type 5 Informative message, check

checkCIF publication errors

@A ert level A
[PUBL004 ALERT 1 _A The contact author's name and address are missing,
_publ_contact_author_name and _publ_contact_author_address.
[PUBL005 ALERT 1 A _publ_contact_author_email, _publ_contact_author_fax and
_publ_contact_author_phone are all missing.
At least one of these should be present.
[PUBL006_ALERT 1 A _publ_requested_journal is missing
e.g. 'Acta Crystallographica Section C’
[PUBLO08 ALERT 1 A _publ_section_title is missing. Title of paper.
[PUBLO09_ALERT 1 A _publ_author_name is missing. List of author(s) name(s).
[PUBLOI0 ALERT 1 A _publ_author_address is missing. Author(s) address(es).
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http://journals.iucr.org/services/cif/checking/STRVA_01.html
http://journals.iucr.org/services/cif/checking/PLAT089.html
http://journals.iucr.org/services/cif/checking/PLAT094.html
http://journals.iucr.org/services/cif/checking/PLAT340.html
http://journals.iucr.org/services/cif/checking/PLAT369.html
http://journals.iucr.org/services/cif/checking/PLAT369.html
http://journals.iucr.org/services/cif/checking/PLAT761.html
http://journals.iucr.org/services/cif/checking/PLAT762.html
http://journals.iucr.org/services/cif/checking/PLAT790.html
http://journals.iucr.org/services/cif/checking/PLAT907.html
http://journals.iucr.org/services/cif/checking/PLAT003.html
http://journals.iucr.org/services/cif/checking/PLAT005.html
http://journals.iucr.org/services/cif/checking/PLAT007.html
http://journals.iucr.org/services/cif/checking/PLAT032.html
http://journals.iucr.org/services/cif/checking/PLAT042.html
http://journals.iucr.org/services/cif/checking/PLAT045.html
http://journals.iucr.org/services/cif/checking/PLAT072.html
http://journals.iucr.org/services/cif/checking/PLAT790.html
http://journals.iucr.org/services/cif/checking/PLAT792.html
http://journals.iucr.org/services/cif/checking/PLAT792.html
http://journals.iucr.org/services/cif/checking/PLAT860.html
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_004
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_005
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_006
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_008
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_009
http://journals.iucr.org/services/cif/checking/prefilter.html#PUBL_010

[PUBLOI2 ALERT 1 A publ section_abstract is missing.

Abstract of paper in English.

7 ALERT | evel A= Data missing thatis essential or data in wrong format
0 ALERT | evel G= General alerts. Data that may be required is missing

Publication of your CIF

You should attempt to resolve as many as possible of the alerts in all categories. Often the minor
alerts point to easily fixed oversights, errors and omissions in your CIF or refinement strategy, so
attention to these fine details can be worthwhile. In order to resolve some of the more serious
problems it may be necessary to carry out additional measurements or structure refinements.
However, the nature of your study may justify the reported deviations from journal submission
requirements and the more serious of these should be commented upon in the discussion or
experimental section of a paper or in the "special_details" fields of the CIF. checkCIF was

carefully designed to identify outliers and unusual parameters, but every test has its limitations and
alerts that are not important in a particular case may appear. Conversely, the absence of alerts does
not guarantee there are no aspects of the results needing attention. It is up to the individual to
critically assess their own results and, if necessary, seek expert advice.

If level A alerts remain, which you believe to be justified deviations, and you intend to submit this
CIF for publication in a journal, you should additionally insert an explanation in your CIF using
the Validation Reply Form (VRF) below. This will allow your explanation to be considered as part
of the review process.

Validation response form

Please find below a validation response form (VRF) that can be filled in and pasted into your CIF.

# start Validation Reply Form
_vrf_PUBL004_GLOBAL

PROBLEM: The contact author's name and address are missing,
RESPONSE: ...

_vrf_PUBL005_GLOBAL

PROBLEM: _publ_contact_author_email, _publ_contact_author_fax and
RESPONSE: ...

_vrf_PUBL006_GLOBAL

PROBLEM: _publ_requested_journal is missing
RESPONSE: ...

_vrf_PUBL008_GLOBAL

PROBLEM: _publ_section_title is missing. Title of paper.
RESPONSE: ...

_vrf_PUBL009_GLOBAL

PROBLEM: _publ_author_name is missing. List of author(s) name(s).
RESPONSE: ...
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_vrf_PUBL010_GLOBAL

PROBLEM: _publ_author_address is missing. Author(s) address(es).
RESPONSE: ...

’

_vrf_PUBLO12_GLOBAL

PROBLEM: _publ_section_abstract is missing.
RESPONSE: ...

# end Validation Reply Form

If you wish to submit your CIF for publication in Acta Crystallographica Section C or E, you
should upload your CIF v[a the wWeb. If you wish to submit your CIF for publication in IlUCrData
you should upload your CIF \fia the Web. If your CIF is to form part of a submission to another
IUCr journal, you will be asked, either during electrgnic submigsion or by the Co-editor handling
your paper, to upload your CIF via our web site.

PLATON version of 13/07/2021; check.def file version of 13/07/2021
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checkCIF/PLATON report

You have not supplied any structure factors. As a result the full set of tests cannot be run.

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE FOR
PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

No syntax errors found. CIF dictionary Interpreting this report

Datablock: I

Bond precision: C-C = 0.0032 A Wavelength=0.71073

Cell: a=18.9264(3) b=10.15909(17) c=12.9510(2)
alpha=90 beta=100.3841(15) gamma=90

Temperature: 113 K
Calculated Reported

Volume 2449.37(7) 2449.37(7)

Space group P 21/c P121l/c1

Hall group -P 2ybc -P 2ybc

Moiety formula
Sum formula

C29 H27 Br N2 02
C29 H27 Br N2 02

C29 H27 Br N2 02
C29 H27 Br N2 02

Mr 515.43 515.43

Dx,g cm-3 1.398 1.398

Z 4 4

Mu (mm-1) 1.707 1.707

F00O0 1064.0 1064.0
F000’ 1063.23

h, k, Imax 22,12,15 22,12,15
Nref 4314 4314

Tmin, Tmax 0.815,0.918 0.872,1.000
Tmin’ 0.815

Correction method= # Reported T Limits:

AbsCorr = MULTI-SCAN

Data completeness= 1.000

R(reflections)= 0.0302( 3797)

S =1.036

Npar= 311

Tmin=0.872 Tmax=1.000

Theta (max)= 24.994

wR2 (reflections) =
0.0692( 4314)
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The following ALERTS were generated. Each ALERT has the format
test—name_ALERT_alert-type_alert-level.
Click on the hyperlinks for more details of the test.

“ Alert level G

PLATOO0O5_ALERT_5_G No Embedded Refinement Details Found in the CIF Please Do !
PLATOO07_ALERT_5_G Number of Unrefined Donor-H Atoms .............. 2 Report
PLAT398_ALERT_2_G Deviating C-0-C Angle From 120 for O1 . 106.6 Degree
PLAT432_ALERT_2_G Short Inter X...Y Contact Brl ..C7 . 3.30 Ang.
x,1+y,z = 1_565 Check

PLAT793_ALERT_4_G Model has Chirality at C10 (Centro SPGR) S Verify

0 ALERT level A = Most likely a serious problem - resolve or explain

0 ALERT level B = A potentially serious problem, consider carefully

0 ALERT level C = Check. Ensure it is not caused by an omission or oversight

5 ALERT level G = General information/check it is not something unexpected

ALERT type
ALERT type
ALERT type
ALERT type
ALERT type

CIF construction/syntax error, inconsistent or missing data
Indicator that the structure model may be wrong or deficient
Indicator that the structure quality may be low

Improvement, methodology, query or suggestion

Informative message, check

NP ODNO
g s W N

checkCIF publication errors

@ Alert level A
PUBLOO4_ALERT_1_A The contact author’s name and address are missing,
_publ_contact_author_name and _publ_contact_author_address.
PUBLOO5_ALERT_1_A _publ_contact_author_email, _publ_contact_author_fax and
_publ_contact_author_phone are all missing.
At least one of these should be present.
PUBLOO6_ALERT_1_A _publ_requested_journal is missing
e.g. 'Acta Crystallographica Section C’
PUBLOO8_ALERT_1_A _publ_section_title is missing. Title of paper.
PUBLOO9_ALERT_1_A _publ_author_name is missing. List of author(s) name(s).
PUBLO10_ALERT_1_A _publ_author_address is missing. Author (s) address(es).
PUBLO12_ALERT_1_A _publ_section_abstract is missing.
Abstract of paper in English.

7 ALERT level A = Data missing that is essential or data in wrong format
0 ALERT level G = General alerts. Data that may be required is missing
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Publication of your CIF

You should attempt to resolve as many as possible of the alerts in all categories. Often the minor alerts
point to easily fixed oversights, errors and omissions in your CIF or refinement strategy, so attention to
these fine details can be worthwhile. In order to resolve some of the more serious problems it may be
necessary to carry out additional measurements or structure refinements. However, the nature of your
study may justify the reported deviations from journal submission requirements and the more serious
of these should be commented upon in the discussion or experimental section of a paper or in the
"special_details" fields of the CIF. checkCIF was carefully designed to identify outliers and unusual
parameters, but every test has its limitations and alerts that are not important in a particular case may
appear. Conversely, the absence of alerts does not guarantee there are no aspects of the results needing
attention. It is up to the individual to critically assess their own results and, if necessary, seek expert
advice.

If level A alerts remain, which you believe to be justified deviations, and you intend to submit this CIF
for publication in a journal, you should additionally insert an explanation in your CIF using the
Validation Reply Form (VRF) below. This will allow your explanation to be considered as part of the
review process.

Validation response form

Please find below a validation response form (VRF) that can be filled in and pasted into your CIF.

# start Validation Reply Form

_vrf_PUBL004_GLOBAL

7

PROBLEM: The contact author’s name and address are missing,
RESPONSE:

7

_vrf_PUBL005_GLOBAL

7

PROBLEM: _publ_contact_author_email, _publ_contact_author_fax and
RESPONSE:

7

_vrf_PUBL006_GLOBAL

7

PROBLEM: _publ_requested_journal is missing

RESPONSE:

7

_vrf_PUBL008_GLOBAL

7

PROBLEM: _publ_section_title is missing. Title of paper.
RESPONSE:

7

_vrf_PUBL009_GLOBAL

7

PROBLEM: _publ_author_name is missing. List of author(s) name(s).
RESPONSE:

7

_vrf_PUBL010_GLOBAL

7

PROBLEM: _publ_author_address is missing. Author(s) address(es).
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RESPONSE :

7

_vrf_ PUBL0O12_GLOBAL

7

PROBLEM: _publ_section_abstract is missing.
RESPONSE :

’

# end Validation Reply Form

If you wish to submit your CIF for publication in Acta Crystallographica Section C or E, you should
upload your CIF viafthe web] If you wish to submit your CIF for publication in [UCrData you should
upload your CIF via [the web] If your CIF is to form part of a submission to another IUCr journal, you
will be asked, either during electronic or by the Co-editor handling your paper, to upload
your CIF via our web site.

PLATON version of 20/01/2022; check.def file version of 19/01/2022

Datablock I - ellipsoid plot
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checkCIF/PLATON report

You have not supplied any structure factors. As a result the full set of tests cannot be run.

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE FOR
PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

No syntax errors found.

Datablock: I

CIF dictionary

Interpreting this report

Bond precision:

Cell:

Temperature:

Volume
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm-3

Z

Mu (mm-1)
F000

F000’

h,k, lmax
Nref

Tmin, Tmax
Tmin’

C-C = 0.0020 A

a=10.6050(3)

alpha=90
113 K
Calculated
2248.64 (11)
P 21/n
-P 2yn

C29 H26 N2 02
C29 H26 N2 02
434.52

1.283

4

0.081

920.0

920.37
12,14,21

3954
0.990,0.992
0.984

Wavelength=0.71073

b=11.8204 (3)
beta=92.512 (3)

c=17.9554(5)
gamma=90

Reported
2248.64(11)
P121l/n1

-P 2yn

C29 H26 N2 02
C29 H26 N2 02
434.52

1.283

4

0.081

920.0

12,14,21
3954
0.464,1.000

Correction method= # Reported T Limits: Tmin=0.464 Tmax=1.000
AbsCorr = MULTI-SCAN

Data completeness= 1.000

R(reflections)= 0.0400( 3257)

S =1.082

Theta (max)= 24.997

wR2 (reflections) =
0.1057( 3954)

Npar= 301
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The following ALERTS were generated. Each ALERT has the format
test—name_ALERT_alert-type_alert-level.
Click on the hyperlinks for more details of the test.

“ Alert level G

PLATOO0O5_ALERT_5_G No Embedded Refinement Details Found in the CIF Please Do !
PLATOO07_ALERT_5_G Number of Unrefined Donor-H Atoms .............. 1 Report
PLAT398_ALERT_2_G Deviating C-0-C Angle From 120 for O1 . 105.7 Degree
PLAT793_ALERT_4_G Model has Chirality at C10 (Centro SPGR) R Verify

0 ALERT level A = Most likely a serious problem - resolve or explain

0 ALERT level B = A potentially serious problem, consider carefully

0 ALERT level C = Check. Ensure it is not caused by an omission or oversight

4 ALERT level G = General information/check it is not something unexpected

ALERT type
ALERT type
ALERT type
ALERT type
ALERT type

Indicator that the structure quality may be low
Improvement, methodology, query or suggestion
Informative message, check

NP OB O
g s W N

CIF construction/syntax error, inconsistent or missing data
Indicator that the structure model may be wrong or deficient

checkCIF publication errors

@ Alert level A
PUBLOO4_ALERT_1_A The contact author’s name and address are missing,
_publ_contact_author_name and _publ_contact_author_address.
PUBLOO5_ALERT_1_A _publ_contact_author_email, _publ_contact_author_fax and
_publ_contact_author_phone are all missing.
At least one of these should be present.
PUBLOO6_ALERT_1_A _publ_requested_journal is missing
e.g. 'Acta Crystallographica Section C’
PUBLOO8_ALERT_1_A _publ_section_title is missing. Title of paper.
PUBLOO9_ALERT_1_A _publ_author_name is missing. List of author(s) name(s).
PUBLO10_ALERT_1_A _publ_author_address is missing. Author (s) address(es).
PUBLO12_ALERT_1_A _publ_section_abstract is missing.
Abstract of paper in English.

7 ALERT level A = Data missing that is essential or data in wrong format
0 ALERT level G = General alerts. Data that may be required is missing
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Publication of your CIF

You should attempt to resolve as many as possible of the alerts in all categories. Often the minor alerts
point to easily fixed oversights, errors and omissions in your CIF or refinement strategy, so attention to
these fine details can be worthwhile. In order to resolve some of the more serious problems it may be
necessary to carry out additional measurements or structure refinements. However, the nature of your
study may justify the reported deviations from journal submission requirements and the more serious
of these should be commented upon in the discussion or experimental section of a paper or in the
"special_details" fields of the CIF. checkCIF was carefully designed to identify outliers and unusual
parameters, but every test has its limitations and alerts that are not important in a particular case may
appear. Conversely, the absence of alerts does not guarantee there are no aspects of the results needing
attention. It is up to the individual to critically assess their own results and, if necessary, seek expert
advice.

If level A alerts remain, which you believe to be justified deviations, and you intend to submit this CIF
for publication in a journal, you should additionally insert an explanation in your CIF using the
Validation Reply Form (VRF) below. This will allow your explanation to be considered as part of the
review process.

Validation response form

Please find below a validation response form (VRF) that can be filled in and pasted into your CIF.

# start Validation Reply Form

_vrf_PUBL004_GLOBAL

7

PROBLEM: The contact author’s name and address are missing,
RESPONSE:

7

_vrf_PUBL005_GLOBAL

7

PROBLEM: _publ_contact_author_email, _publ_contact_author_fax and
RESPONSE:

7

_vrf_PUBL006_GLOBAL

7

PROBLEM: _publ_requested_journal is missing

RESPONSE:

7

_vrf_PUBL008_GLOBAL

7

PROBLEM: _publ_section_title is missing. Title of paper.
RESPONSE:

7

_vrf_PUBL009_GLOBAL

7

PROBLEM: _publ_author_name is missing. List of author(s) name(s).
RESPONSE:

7

_vrf_PUBL010_GLOBAL

7

PROBLEM: _publ_author_address is missing. Author(s) address(es).
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RESPONSE :

7

_vrf_ PUBL0O12_GLOBAL

7

PROBLEM: _publ_section_abstract is missing.
RESPONSE :

’

# end Validation Reply Form

If you wish to submit your CIF for publication in Acta Crystallographica Section C or E, you should
upload your CIF viafthe web] If you wish to submit your CIF for publication in [UCrData you should
upload your CIF via [the web] If your CIF is to form part of a submission to another IUCr journal, you
will be asked, either during electronic or by the Co-editor handling your paper, to upload
your CIF via our web site.

PLATON version of 19/02/2022; check.def file version of 19/01/2022

Datablock I - ellipsoid plot
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