Electronic Supplementary Material (ESI) for ChemComm.
This journal is © The Royal Society of Chemistry 2019

Supporting Information

Palladium(ll)-Catalyzed Vinylic Geminal Double C-H
Activation and Alkyne Annulation Reaction: Synthesis
of Pentafulvenes

Jyotshna Phukon, and Sanjib Gogoi*

Applied Organic Chemistry, Chemical Sciences & Technology Division, CSIR-North East
Institute of Science and Technology, Jorhat-785006, AcSIR, India
skgogoil@gmail.com; sanjibgogoi@neist.res.in

S1



Contents

General Experimental
Experimental Procedures
Spectral and Analytical data

NMR spectra

Page

S3

S3-S10

S11-S27

S28-S73

S2



1. General Information

All the commercially available reagents were used as received. Melting points were measured
with a Buchi B-540 melting point apparatus and are uncorrected. All experiments were
monitored by thin layer chromatography. TLC was performed on Merck TLC Silica gel 60 F2s4
precoated plates. Column chromatography was performed on silica gel (100-200 mesh, Merck).
NMR spectra were recorded on Bruker Avance Il 500 MHz FTNMR spectrometer using
tetramethylsilane (TMS) as an internal standard. HRMS data were recorded by electron spray

ionization with a Q-TOF mass analyzer.

2.Reaction Procedures

2.1.General procedure for the synthesis of N-(2-(1-phenylvinyl)phenyl)acetamide:

(i) Preparation of 2-(1-phenylvinyl)aniline:?

To a solution of phenylacetylene (10 mmol) and aniline (10 mmol) in xylene (10 mL), 1.0 g of
montmorillonite K10 was added. Then, the reaction mixture was heated at 130 °C for 5 hours.
After cooling to room temperature, the reaction mixture was filtered, the solvent was removed
in vacuum and the residue was purified by column chromatography on silica gel to afford 2-(1-

phenylvinyl)aniline derivative.

NH; montmorillonite NHz
K10
| A i A B ——— R1I o | \_ 2
R1_ + R2— | R
P> = xylene = =

5h, 130°C
(i) Preparation of N-(2-(1-phenylvinyl)phenyl)acetamide:?
A mixture of 2-(1-phenylvinyl)aniline (2.0 mmol) and 4-dimethylaminopyridine (30 mol %) in
Ac20 (6.0 mL) was stirred at room temperature under N2 for 12 hours. Then Ac20 was removed
in vacuum and the residue was purified by column chromatography on silica gel to afford the
acetyl derivative of 2-(1-phenylvinyl)aniline.

o)
NH, H‘NJ\
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(iii) Preparation of N-(2-(prop-1-en-2-yl)phenyl)acetamide:® A mixture of KO'Bu (622 mg,
5.55 mmol) and methyltriphenylphosphonium bromide (1.98 g, 5.55 mmol) was stirred at room
temperature for 30 minutes in anhydrous THF (20 mL). Then, 2 aminoacetophenone (500 mg,
3.7 mmol, in 5 mL THF) was slowly added into the reaction mixture at 0 °C. After addition of

the 2-aminoacetophenone, the reaction mixture was stirred at room temperature for four hours.
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The solvent was removed under vacuo and water was added into the reaction mixture. Then it
was extracted with ethyl acetate and the residue obtained by removal of the extract under vacuo
was purified by column chromatography on silica gel to afford 2-(prop-1-en-2-yl)aniline (271
mg, 54%). This aniline (250 mg, 1.88 mmol) and 4-dimethylaminopyridine (30 mol %) in Ac.O
(5.0 mL) was stirred at room temperature under N2 for 12 hours. Then, Ac2O was removed in
vacuum and the residue was purified by column chromatography on silica gel to afford N-(2-

(prop-1-en-2-yl)phenyl)acetamide (280 mg, 85%).

® O
(i) PhsPCH3Br, KO'BU,
o THF
NH, (i) Ac;0, DMAP, N, HN

o}

(iv) Preparation of N-(4-chloro-2-(1-phenylvinyl)phenyl)benzamide:* Benzoyl chloride
(168 mg, 1.2 mmol) was added dropwise to a stirring solution of 4-chloro-2-(1-
phenylvinyl)aniline (229 mg, 1.0 mmol) in anhydrous DCM under nitrogen. Then, EtsN (101
mg, 1.0 mmol) was added to the reaction mixture at room temperature and the resulting reaction
mixture was allowed to stir for 18 hours. The reaction mixture was then extracted with
dichloromethane (25 mL x 2) and the organic layer was washed with NaHCO3 solution. The
organic layer was dried over anhydrous Na,SOjs, evaporated in vacuum and the residue was
purified by column chromatography on silica gel to afford N-(4-chloro-2-(1-

phenylvinyl)phenyl)benzamide (263 mg, 79%).

cl Os_Cl EtN,DCM Cl
O - O
Ph
NH, NH

Ph/gO

2.2. General procedure for the synthesis of pentafulvenes

Pd(OAc),
(10 mol %),
CU(OAC)z.Hzo
(1.5 equiv)

'AmOH
100 °C, 18 h
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A solution of phenylvinylacetamide (1, 0.5 mmol), alkyne (2, 1.0 mmol), Cu(OAc)2.H20 (0.75
mmol) and Pd(OAc)2 (10 mol %) in 'AmMOH (4 mL) was stirred at 100 °C under open air for 18
hours. The solvent was removed under vacuo and the crude reaction mixture was poured into
water and extracted with ethyl acetate (25 mL x 3). The ethyl acetate layer was then washed
with brine. Finally, it was dried over anhydrous Na>SO4 and the solvent was removed under
vacuo. The crude product obtained was purified by silica gel (100-200 mesh) column

chromatography using 25-30% EtOAc in Hexane as the eluent to afford pentafulvene 3.

2.3. Procedure for the gram scale synthesis of pentafulvene 3ha:

A solution of phenylvinylacetamide 1h (1.0 g, 3.69 mmol), alkyne 2a (1.3 g, 7.38 mmol),
Cu(OAC)2.H20 (1.1 g, 5.54 mmol) and Pd(OAc)2 (83 mg, 0.37 mmol) in 'AmOH (20 mL) was
stirred at 100 °C under open air for 18 hours. The solvent was removed under vacuo and the
crude reaction mixture was poured into water and extracted with ethyl acetate (50 mL x 4). The
ethyl acetate layer was then washed with brine. Finally, it was dried over anhydrous Na>SO4
and the solvent was removed under vacuo. The crude product obtained was purified by silica
gel (100-200 mesh) column chromatography using 25% EtOAc in Hexane as the eluent to
afford pentafulvene 3ha (1.52 g, 66%).

2.4. Procedure for the one pot synthesis of cyclopenta[b]quinoline 4ab:

A solution of phenylvinylacetamide 1a (119 mg, 0.5 mmol), alkyne 2b (206 mg,1.0 mmol),
Cu(OAC)2.H20 (150 mg, 0.75 mmol) and Pd(OAc)2 (11 mg, 10 mol%) in "AmOH (4 mL) was
stirred at 100 °C under open air for 18 hours. Then, the reaction was allowed to cool down to
room temperature and FeClz (122 mg, 0.75 mmol) was added into the reaction mixture. It was
then stirred at room temperature for 5 hours. The solvent was removed under the vacuo, water
was added and the mixture was extracted with CH2Cl> (25 mL x 3). This solvent extract was
dried over anhydrous Na>SO4 and it was then removed under vacuo. The crude product obtained
was purified by silica gel (100-200 mesh) column chromatography using 3% EtOAc in Hexane
as the eluent to afford cyclopenta[b]quinoline 4ab (170 mg, 56%).

2.5. Procedure for the transformation of 3ab to 4ab by bromination reaction: To a stirred
solution of compound 3ab (38 mg, 0.06 mmol) in CHCI; (5 mL), Br2 (11 mg, 0.07 mmol,
diluted in CHCI3) was added. The reaction mixture was allowed to stir for 8 hours at room
temperature. The solvent was removed under vacuo and the crude product obtained was
purified by silica gel (100-200 mesh) column chromatography using 3% EtOAc in Hexane as
the eluent to afford cyclopenta[b]quinoline 4ab (27 mg, 77%).
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3.Transformation  of  pentafulvene  derivatives(3ab-ad,3af,3ba-ca) to  3H-

cyclopenta[b]quinolines (4ab-ad,4af,4ba-ca):

FeCl;

(1.5 equiv)
2 —_—
CH,Cl,
CH3NO,
i, 5 h
3ab (R'=H, R?=Me, R® = H) 4ab (R' = H, R2 = Me, R® = H, 90%)
3ac (R' = H, R? = OMe, R® = H) 4ac (R' = H, R? = OMe, R® = H, 79%)
3ad (R'"=H,R?=F, R3=H) 4ad (R'=H,R%2=F, R®=H, 89%)
3af (R'=H, R2=H, R® = Me) 4af R'=H, R2=H, R®= Me, 88%)
3ba (R' = Me, R = H, R® = H) 4ba (R'=Me, R2=H, R3 = H, 86%)
3ca (R'=Ph,R?=H,R®=H) 4ca (R'=Ph,R?=H,R®=H, 90%)

(@) Synthesis of 9-phenyl-1,2,3,3-tetra-p-tolyl-3H-cyclopenta[b]quinoline (4ab):® To a
stirred solution of 3ab (19 mg, 0.030 mmol) in anhydrous CH2Cl> (2.0 mL) and CH3NO- (0.5
mL), FeClz (7 mg, 0.045 mmol) was added. The mixture was stirred at room temperature for 5
h. Water was added and the mixture was extracted with CH2Cl». The organic phase was dried,
concentrated and purified by silica gel column chromatography using 3% EtOAc in Hexane as
the eluent to afford the title compound in 90% yield (white solid, 16 mg).

4ab

M.p.: 245-246 °C.*H NMR (500 MHz, CDCls) § 2.13 (s, 3H), 2.16 (s, 3H), 2.30 (s, 6H), 6.58
(d, J=7.8 Hz, 2H), 6.64 (d, J = 8.0 Hz, 2H), 6.68-6.72 (m, 4H), 6.94-6.95 (m, 2H),7.00 (t, J =
7.7 Hz, 2H), 7.05 (d, J = 8.1 Hz, 4H), 7.09-7.12 (m, 1H), 7.29-7.32 (m, 1H), 7.38 (d, J = 8.2
Hz, 4H), 7.51-7.54 (m, 2H), 8.04 (d, J = 7.9 Hz, 1H). C NMR (125 MHz, CDCls) § 20.9,
21.0, 68.1, 125.6, 125.8, 126.4, 127.1, 127.5, 127.7, 127.9, 128.5, 129.3, 129.4, 129.5, 130.2,
130.5, 132.5, 132.6, 134.8, 135.2, 136.2, 138.5, 139.5, 140.9, 146.2, 151.8,172.7. HRMS Calcd
(ESI) m/z for CasH3sN: [M+H]" 604.3004, found: 604.3008. Anal. Calcd for C4sH37N: C, 91.50;
H, 6.18; N, 2.32. Found: C, 91.77; H, 6.37; N, 2.06. IR (CHCIs): 1584, 1511, 1220 cm™ ™.

(b) Synthesis of 1,2,3,3-tetrakis(4-methoxyphenyl)-9-phenyl-3H-cyclopenta[b]quinoline
(4ac):® To a stirred solution of 3ac (21 mg, 0.030 mmol) in anhydrous CH,Cl> (2.0 mL) and
CH3NO2 (0.5 mL), FeCls (7 mg, 0.045 mmol) was added. The mixture was stirred at room

temperature for 5 h. Water was added and the mixture was extracted with CH.Cl,. The organic
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phase was dried, concentrated and purified by silica gel column chromatography using 3%

EtOAc in Hexane as the eluent to afford the title compound in 79% yield (white solid, 16 mg).

OMe
l O OMe
O (..

4ac

M.p.: 212-214 °C.*H NMR (500 MHz, CDCls) § 3.64 (s, 3H), 3.69 (s, 3H), 3.77 (s, 6H), 6.35
(d, J=8.7 Hz, 2H), 6.46 (d, J = 9.0 Hz, 2H), 6.67 (d, J = 8.7 Hz, 2H), 6.73 (d, J = 9.0 Hz, 2H),
6.79 (d, J =8.9 Hz, 3H), 6.97 (d, J = 8.3 Hz, 2H), 7.06 (t, J = 7.7 Hz, 2H), 7.13 (t, J = 6.8 Hz,
1H), 7.31(t, J = 7.6 Hz, 1H), 7.40 (d, J = 8.9 Hz, 5H), 7.53 (t, J = 7.6 Hz, 2H), 8.05 (d, J = 8.0
Hz, 1H).13C NMR (125 MHz, CDCls) § 54.8, 55.1, 67.2, 112.5, 112.9, 113.2, 125.6, 125.8,
126.8,127.2,127.5,127.7,128.0, 129.4, 130.3, 130.5, 130.6, 131.8, 132.3, 133.6, 134.8, 139.4,
139.8, 146.2, 151.8, 157.5, 158.0, 158.3, 172.9. HRMS Calcd (ESI) m/z for CseH3gNOa:
[M+H]" 668.2801, found: 668.2802. Anal. Calcd for CasH3s7NOa4: C, 82.73; H, 5.58; N, 2.10.
Found: C, 82.90; H, 5.64; N, 2.00. IR (CHCls): 1592, 1497, 1220 cm 2.,

(c) Synthesis of 1,2,3,3-tetrakis(4-fluorophenyl)-9-phenyl-3H-cyclopenta[b]quinoline
(4ad): To a stirred solution of 3ad (20 mg, 0.030 mmol) in anhydrous CH2Cl> (2.0 mL), and
CH3NO> (0.5 mL), FeCls (7 mg, 0.045 mmol) was added. The mixture was stirred at room
temperature for 5 h. Water was added and the mixture was extracted with CH2Cl,. The organic
phase was dried, concentrated and purified by silica gel column chromatography using 3%

EtOAc in Hexane as the eluent to afford the title compound in 89% yield (white solid, 17 mg).

ols
Crny- U
OO

M.p.: 226-228 °C.*H NMR (500 MHz, CDCls) § 6.51 (t, J = 8.6 Hz, 2H), 6.65-6.71 (m, 6H),
6.94-7.00 (m, 6H), 7.09 (t, J = 7.6 Hz, 2H), 7.19 (t, J = 7.8 Hz, 1H), 7.36-7.39 (m, 5H), 7.57-
7.62 (m, 2H), 8.05 (d, J = 8.3 Hz, 1H). *C NMR (125 MHz, CDCls) 5 68.1, 114.3 (d, J = 21.4
Hz), 114.4 (d, J = 21.0 Hz), 115.0 (d, J = 21.0 Hz), 126.1 (d, J = 20.7 Hz), 127.3, 127.4, 128.5,
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129.4,130.2,130.7 (d, J =7.9 Hz),130.9 (d, J = 8.1 Hz),131.0 (d, J = 3.4 Hz), 132.0 (d, J = 7.8
Hz), 134.3, 136.5 (d, J = 3.3 Hz), 140.5, 141.0, 146.4, 151.1, 161.1 (d, J = 244.8 Hz), 161.6 (d,
J=251.0 Hz), 161.8 (d, J = 244.9 Hz), 171.4. HRMS Calcd (ESI) m/z for Ca2H26FsN: [M+H]*
620.2001, found: 620.2004. Anal. Calcd for Cs2H2sF4N: C, 81.41; H, 4.07; N, 2.26. Found: C,
81.56; H, 4.20; N, 1.90. IR (CHClIs): 1587, 1495, 1219 cm,

(d) Synthesis of 9-phenyl-1,2,3,3-tetra-m-tolyl-3H-cyclopenta[b]quinoline (4af): To a
stirred solution of 3af (19 mg, 0.030 mmol) in anhydrous CH2Cl, (2.0 mL) and CH3sNO- (0.5
mL), FeClz (7 mg, 0.045 mmol) was added. The mixture was stirred at room temperature for 5
h. Water was added and the mixture was extracted with CH2Cl». The organic phase was dried,
concentrated and purified by silica gel column chromatography using 3% EtOAc in Hexane as

the eluent to afford the title compound in 88% yield (white solid, 16 mg).

4af

M.p.: 151-153 °C.'"H NMR (500 MHz, CDCls) & 1.96-1.98 (s, 6H), 2.25-2.29 (s, 6H), 6.41 (s,
1H), 6.50 (s, 1H), 6.59 (d, J = 7.2 Hz, 1H), 6.63-6.67 (m, 2H), 6.72-6.81 (m, 4H), 6.88 (s, 2H),
7.02 (s, 2H), 7.06-7.09 (m, 2H), 7.17 (s, 4H), 7.32-7.35 (m, 3H), 7.54-7.57 (m, 2H), 8.08 (d, J
=8.8 Hz, 1H). 3*C NMR (125 MHz, CDCl3) § 21.0, 21.1, 21.5, 68.8, 125.6, 125.8, 126.5, 126.6,
126.8,126.9,127.0, 127.3, 127.5, 127.8, 129.5, 130.3, 130.4, 131.5, 132.3, 134.7, 135.2, 135.4,
135.9, 136.2, 139.8, 141.2, 146.2, 152.4, 172.3. HRMS Calcd (ESI) m/z for C4sHssN: [M+H]*
604.3004, found: 604.3006. Anal. Calcd for CsHs7N: C, 91.50; H, 6.18; N, 2.32. Found: C,
91.85; H, 6.27; N, 2.72. IR (CHCls): 1582, 1511, 1485, 1220 cm ™,

(e) Synthesis of 1,2,3,3-tetraphenyl-9-(p-tolyl)-3H-cyclopenta[b]quinoline (4ba): To a
stirred solution of 3ba (18 mg, 0.030 mmol) in anhydrous CH2Cl> (2.0 mL) and CH3sNO- (0.5
mL), FeClz (7 mg, 0.045 mmol) was added. The mixture was stirred at room temperature for 5
h. Water was added and the mixture was extracted with CH>Cl>. The organic phase was dried,
concentrated and purified by silica gel column chromatography using 3% EtOAc in Hexane as

the eluent to afford the title compound in 86% yield (white solid, 14 mg).
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0O
CrnylJ
5

M.p.: 247-248 °C.*H NMR (500 MHz, CDCls) § 2.25 (s, 3H), 6.72-6.81 (m, 8H), 6.86-6.91 (m,
5H), 6.94-6.98 (m, 1H), 7.22-7.27 (m, 6H), 7.32-7.35 (m, 1H), 7.47-7.49 (m, 4H), 7.53-7.57
(m, 1H), 7.63 (d, J = 8.5 Hz, 1H), 8.05 (d, J = 8.4 Hz, 1H).3C NMR (125 MHz, CDCl3) § 21.2,
69.4, 125.5, 125.8, 126.1, 126.9, 127.0, 127.1, 127.6, 127.9, 128.0, 128.1, 129.5, 129.6, 129.7,
130.2, 130.7, 131.6, 132.4, 135.5, 135.8, 136.7, 140.3, 141.4, 141.8, 146.5, 152.2, 172.3.
HRMS Calcd (ESI) m/z for CasHzoN: [M+H]* 562.2535, found: 562.2532. Anal. Calcd for
CasHaiN: C, 91.94; H, 5.56; N, 2.49. Found: C, 91.70; H, 5.61; N, 2.52. IR (CHCls): 1590,
1497, 1220 cm ™.

(F) Synthesis of 9-([1,1'-biphenyl]-4-yl)-1,2,3,3-tetraphenyl-3H-cyclopenta[b]quinoline[
(4ca): To a stirred solution of 3ca (20 mg, 0.030 mmol) in anhydrous CH2Cl> (2.0 mL) and
CH3NO> (0.5 mL), FeClz (7 mg, 0.045 mmol) was added. The reaction mixture was stirred at
room temperature for 5 h. Water was added and the mixture was extracted with CH>Cl,. The
organic phase was dried, concentrated and purified by silica gel column chromatography using
3% EtOACc in Hexane as the eluent to afford the title compound in 90% yield (white solid, 17

mg).

4ca

M.p.: 245-248 °C.'H NMR (500 MHz, CDCls) § 6.74-6.80 (m, 5H), 6.88-6.92 (m, 2H), 6.96-
6.99 (m, 1H), 7.07 (d, J = 8.2 Hz, 2H), 7.21-7.30 (m, 9H), 7.36-7.41 (m, 2H), 7.46-7.54 (m,
9H), 7.57-7.61 (m, 1H), 7.71 (d, J = 8.4 Hz, 1H), 8.08 (d, J = 8.4 Hz, 1H).3C NMR (125 MHz,
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CDClIs) 6 69.1, 125.7, 125.9, 126.0, 126.8, 126.9, 127.0, 127.2, 127.3, 127.9, 128.1, 128.7,
129.4,129.6, 130.6, 132.4, 133.6, 135.4, 135.5, 139.7, 139.9, 141.0, 141.2,141.5, 146.4, 152.4,
172.2. HRMS Calcd (ESI) m/z for CsgHasN: [M+H]" 624.2691, found: 624.2693. Anal. Calcd
for CsgH33N: C, 92.42; H, 5.33; N, 2.25. Found: C, 92.76; H, 5.30; N, 2.49. IR (CHCl3): 1592,
1511, 1497,1221 cm™.

4. Measurement of fluorescence quantum yield (®r):

Fluorescence quantum yields (®r) of the compounds 4ab-ad,4af,4ba-ca were calculated using
quinine sulfate (in 0.5 M H2SO4 solution) as a standard (®r = 0.54). Emission spectra of these
compounds were recorded from 340 to 620 nm with excitation at 320 nm. Absorbance (optical
density, OD) of all these samples were recorded at 320 nm and quantum yields were calculated
according to equation (1), in which ®rer is the quantum yield of the reference, Asampie and Aref
are the areas under the emission spectra of the samples 4ab-ad,4af,4ba-ca and the reference,
ODret and ODsample are the absorbances of the reference and the sample which were measured
at the excitation wavelength; nsample and nrer are the refractive indices of the sample and the

reference in solution.

SI. No | Compound Amax (NM) dem (NM) Or
1 4ab 323 405 0.59
2 4ac 327 431 0.12
3 4ad 318 399 0.10
4 4af 320 431 0.14
) 4ba 320 406 0.11
6 4ca 321 410 0.16

®F — (Dref (Asample) x( ODref )x( nref )2 (1)

Aref ODsample nsample
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5. Spectral and Analytical Data:

O O
o0
OC

o

3aa

N-(2-(phenyl(2,3,4,5-tetraphenylcyclopenta-2,4-dien-1-
ylidene)methyl)phenyl)acetamide (3aa): A solution of N-(2-
(1-phenylvinyl)phenyl)acetamide 1a (237 mg, 1.0 mmol),
diphenylacetylene (2a, 356 mg, 2.0 mmol), Cu(OAc)2.H20
(300 mg, 1.5 mmol) and Pd(OACc)2 (22 mg, 10 mol %) in
'AMOH (8.0 mL) was stirred at 100 °C under open air for
18 hours. The solvent was removed under vacuo and the
crude reaction mixture was poured into water and extracted
with ethyl acetate (40 mL x 3). The ethyl acetate layer was
then washed with brine. Finally, it was dried over
anhydrous Na>SO4 and the solvent was removed under
vacuo. The crude product obtained was purified by silica
gel (100-200 mesh) column chromatography using 25%
EtOAc in Hexane as the eluent to afford pentafulvene 3aa
(red solid, 74% vyield, 438 mg). M.p.: 204-207 °C.*H NMR
(500 MHz, CDCls) & 1.85 (s, 3H), 6.67-6.70 (m, 4H), 6.72-
6.77 (m, 12H), 6.94-7.05 (m, 11H) 7.11 (d, J = 6.7 Hz, 1H),
7.16 (bs, 1H), 7.64 (d, J = 8.1 Hz, 1H). *C NMR (125
MHz, CDCls) 24.2, 121.5, 123.2, 124.7, 125.2, 126.1,
126.9, 127.0. 127.2, 127.5, 128.2, 129.1, 129.8, 130.2,
130.4, 131.0, 132.0, 132.8, 132.9, 133.9, 134.0, 134.4,
135.1, 135.3, 136.0, 136.8, 140.3, 145.2, 145.3, 151.3,
167.8. HRMS Calcd (ESI) m/z for CasH3aNO: [M+H]*
592.2640, found: 592.2639. Anal. Calcd for C4sH33NO: C,
89.31; H, 5.62; N, 2.37. Found: C, 89.67; H, 5.68; N, 2.70.
IR (CHCIs): 3408, 1680, 1518, 1442 cmL,
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N-(2-(phenyl(2,3,4,5-tetra-p-tolylcyclopenta-2,4-dien-1-
ylidene)methyl)phenyl)acetamide (3ab): Following the
general procedure 2.2, the reaction was carried out by
heating a mixture of N-(2-(1-
phenylvinyl)phenyl)acetamide 1a (119 mg, 0.5 mmol), 1,2-
di-p-tolylethyne (2b, 206 mg, 1.0 mmol), Pd(OAc). (11
mg, 10 mol %) and Cu(OAc)2.H20 (150 mg, 0.75 mmol) in
'AmOH (4.0 mL) at 100 °C for 18 h under air to afford the
title compound in 76% yield (red solid, 246 mg). M.p.: 105-
107 °C. *H NMR (500 MHz, CDCls) § 1.87 (s, 3H), 2.07
(s, 3H), 2.08 (s, 3H), 2.20 (s, 3H), 2.21 (s, 3H), 6.53 (d, J =
7.9 Hz, 2H), 6.56-6.65 (m, 10H), 6.70 (t, J = 7.5 Hz, 1H),
6.78-6.87 (m, 6H), 6.94-6.99 (m, 4H), 7.03 (d, J=6.7 Hz,
1H), 7.24 (bs, 1H), 7.65 (d, J = 8.1 Hz, 1H). *C NMR (125
MHz, CDCl3)621.1,21.5,24.6,121.6,123.4,127.4,127.7,
127.9, 128.0, 128.7, 129.4, 130.5, 130.7, 131.3, 132.3,
132.6, 132.8, 133.0, 133.4, 133.5, 133.8, 134.0, 134.1,
134.2, 134.6, 135.7, 135.8, 136.2, 141.0, 145.2, 145.4,
146.2, 150.5, 167.9. HRMS Calcd (ESI) m/z for C4gH42NO:
[M+H]* 648.3266, found: 648.3268. Anal. Calcd for
CsHa1NO: C, 88.99; H, 6.38; N, 2.16. Found: C, 89.21; H,
6.49; N, 2.30. IR (CHCls3): 3409, 1683, 1514, 1443 cm ™.
N-(2-(phenyl(2,3,4,5-tetrakis(4-
methoxyphenyl)cyclopenta-2,4-dien-1-
ylidene)methyl)phenyl)acetamide (3ac): Following the
general procedure 2.2, the reaction was carried out by
heating a mixture of N-(2-(1-
phenylvinyl)phenyl)acetamide (1a, 119 mg, 0.5 mmol),
1,2-bis(4-methoxyphenyl)ethyne (2c, 238 mg, 1.0 mmol),
Pd(OAc)2 (11 mg, 10 mol %) and Cu(OAc)..H20 (150 mg,
0.75 mmol) in "AmOH (4.0 mL) at 100 °C for 18 h under
air to afford the title compound in 63% yield (red solid, 224
mg). M.p.: 73-77 °C. *H NMR (500 MHz, CDCl3) § 1.85
(s, 3H), 3.61 (s, 3H), 3.62 (s, 3H), 3.68 (s, 3H), 3.70 (s, 3H),
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6.30-6.34 (m, 4H), 6.52-6.56 (m, 4H), 6.60-6.63 (m, 5H),
6.66 (d, J =8.3 Hz, 2H), 6.72 (t, J = 7.3 Hz, 1H), 6.84-6.90
(m, 2H), 6.93-6.99 (m, 5H), 7.04 (d, J = 7.1 Hz, 1H), 7.18
(s, 1H), 7.65 (d, J = 8.2 Hz, 1H). °C NMR (125 MHz,
CDCl3)624.2,54.8,54.9,55.0,112.4,112.6,112.7, 121.5,
123.2, 127.1, 127.4, 127.6, 127.8, 128.6, 128.7, 129.3,
1295, 1315, 131.7, 131.9, 132.1, 132.7, 133.1, 133.2,
133.6, 135.8, 140.6, 144.5, 144.6, 145.7, 149.5, 156.6,
156.9, 157.7, 167.6. HRMS Calcd (ESI) m/z for
CsgH4oNOs: [M+H]" 712.3063, found: 712.3060. Anal.
Calcd for CsgHs1tNOs: C, 80.99; H, 5.81; N, 1.97. Found:
C,80.86; H, 5.75; N, 2.08. IR (CHCIs): 3401, 1687, 1502,
1441, 1244 cm™L,

N-(2-(phenyl(2,3,4,5-tetrakis(4-
fluorophenyl)cyclopenta-2,4-dien-1-
ylidene)methyl)phenyl)acetamide (3ad): Following the
general procedure 2.2, the reaction was carried out by
heating a mixture of N-(2-(1-
phenylvinyl)phenyl)acetamide 1a (119 mg, 0.5 mmol), 1,2-
bis(4-fluorophenyl)ethyne (2d, 214 mg, 1.0 mmol),
Pd(OAC)2 (11 mg, 10 mol %) and Cu(OAc)2.H20 (150 mg,
0.75 mmol) in 'AmOH (4.0 mL) at 100 °C for 18 h under
air to afford the title compound in 78% yield (red solid, 259
mg). M.p.: 196-200 °C.*H NMR (500 MHz, CDCls) § 1.81
(s, 3H), 6.44-6.51 (m, 4H), 6.60-6.73 (m, 13H), 6.89 (t, J =
7.4 Hz, 1H), 6.95-7.00 (m, 3H), 7.05 (g, J = 8.1 Hz, 2H),
7.13(d, J=7.2 Hz, 1H), 7.32 (bs, 1H), 7.64 (d, J = 8.1 Hz,
1H). 3C NMR (125 MHz, CDCl3) § 24.1, 113.9, 114.0 (d,
J=21.2Hz),114.1 (d,J =20.5Hz), 114.3 (d, J = 21.2 Hz),
122.1, 123.4, 126.4, 127.4, 127.9, 128.8, 129.5, 130.0,
130.6 (d, J = 3.2 Hz), 130.8 (d, J = 3.2 Hz), 131.7 (d, J =
7.7 Hz), 131.8 (d, J = 7.9 Hz), 132.4 (d, J = 3.2 Hz), 132.5
(d, J = 3.2 Hz), 133.0, 133.1, 133.6, 133.9, 136.0, 139.9,
144.1, 144.2, 144.4, 152.0, 160.3 (d, J = 243.6 Hz), 160.6

S14



(d, J = 243.7 Hz), 161.2 (d, J = 245.6 Hz), 161.3 (d, J =
245.6 Hz), 167.4. HRMS Calcd (ESI) m/z for C44H30F4NO:
[M+H]" 664.2264, found: 664.2268. Anal. Calcd for
CasH20FsNO: C, 79.63; H, 4.40; N, 2.11. Found: C, 79.81;
H, 4.27; N, 2.03. IR (CHCI5): 3422, 1638, 1509, 1444, 1222
cm™.

N-(2-(phenyl(2,3,4,5-tetrakis(4-
chlorophenyl)cyclopenta-2,4-dien-1-
ylidene)methyl)phenyl)acetamide (3ae): Following the
general procedure 2.2, the reaction was carried out by
heating a mixture of N-(2-(1-
phenylvinyl)phenyl)acetamide (1a, 119 mg, 0.5 mmol),
1,2-bis(4-chlorophenyl)ethyne (2e, 247 mg, 1.0 mmol),
Pd(OACc)2 (11 mg, 10 mol %) and Cu(OAc)2.H20 (150 mg,
0.75 mmol) in YAmOH (4.0 mL) at 100 °C for 18 h under
air to afford the title compound in 68% yield (red solid, 247
mg). M.p.: 100-103 °C. *H NMR (500 MHz, CDCls3) § 1.78
(s, 3H), 6.56-6.64 (m, 7H), 6.72-6.78 (m, 4H), 6.86-6.90
(m, 2H), 6.92-7.01 (m, 8H), 7.06-7.14 (m, 4H), 7.63 (d, J
= 8.0 Hz, 1H). 3C NMR (125 MHz, CDCl3) & 24.1, 122.3,
123.6, 127.3, 127.5, 127.6, 128.0, 128.3, 129.6, 129.8,
130.2, 130.9, 131.3, 131.4, 131.6, 132.0, 132.4, 132.5,
132.9, 133.0, 133.1, 133.4, 133.5, 134.0, 134.1, 134.2,
134.8, 136.1, 139.7, 143.6, 143.8, 143.9, 152.9, 167.6.
HRMS Calcd (ESI) m/z for  CusHz0CL:NO: [M+H]"
728.1082, found: 728.1088. Anal. Calcd for C4sH29CIsNO:
C, 72.44; H, 4.01; N, 1.92. Found: C, 72.68; H, 4.30; N,
2.25.IR (CHCIls): 3400, 1680, 1580, 1120 cm™.
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N-(2-(phenyl(2,3,4,5-tetra-m-tolylcyclopenta-2,4-dien-
1-ylidene)methyl)phenyl)acetamide (3af): Following the
general procedure 2.2, the reaction was carried out by
heating a mixture of N-(2-(1-
phenylvinyl)phenyl)acetamide (1a, 119 mg, 0.5 mmol),
1,2-di-m-tolylethyne (2f, 206 mg, 1.0 mmol), Pd(OAc). (11
mg, 10 mol %) and Cu(OAc)2.H20 (150 mg, 0.75 mmol) in
'AmOH (4.0 mL) at 100 °C for 18 h under air to afford the
title compound in 53% yield (red solid, 172 mg). M.p.:
101-102 °C. *H NMR (500 MHz, CDCl3) & 1.85 (s, 3H),
1.93 (s, 6H), 1.94 (s, 6H), 6.41-6.50 (m, 11H), 6.54 (s, 1H),
6.57-6.60 (m, 2H), 6.64 (s, 1H), 6.74-6.81 (m, 5H), 6.86-
6.88 (m, 5H), 7.66 (s, 1H). 3C NMR (125 MHz, CDCls) &
20.9, 21.0, 21.1, 21.2, 24.3, 122.9, 125.4, 125.9, 126.6,
126.7, 126.8, 127.0, 127.3, 127.4, 127.6, 128.2, 128.9,
129.5, 131.2, 131.3, 131.9, 132.4, 133.6, 133.7, 135.0,
135.2, 135.8, 135.9, 136.0, 136.6, 145.3, 150.4, 167.5.
HRMS Calcd (ESI) m/z for C4gH42NO: [M+H]* 648.3266,
found: 648.3264. Anal. Calcd for C4sH4:NO:C, 88.99; H,
6.38; N, 2.16. Found C, 89.05; H, 6.33; N, 1.88. IR
(CHCls): 3410, 1680, 1579, 1444 cm ™.
N-(2-(phenyl(2,3,4,5-tetrakis(3-
fluorophenyl)cyclopenta-2,4-dien-1-
ylidene)methyl)phenyl)acetamide (3ag): Following the
general procedure 2.2, the reaction was carried out by
heating a mixture of N-(2-(1-
phenylvinyl)phenyl)acetamide  (1a, 119 mg, 0.5
mmol),1,2-bis(3-fluorophenyl)ethyne (29, 214 mg, 1.0
mmol), Pd(OAc). (11 mg, 10 mol %) and Cu(OAc)..H-0O
(150 mg, 0.75 mmol) in "AmOH (4.0 mL) at 100 °C for 18
h under air to afford the title compound in 77% yield
(brown solid, 256 mg). M.p.: 173-176 °C. *H NMR (500
MHz, CDCls) 6 1.78 (s, 3H), 6.39-6.44 (s, 3H), 6.46-6.56
(m, 6H), 6.72-6.79 (m, 5H), 6.90-7.08 (m, 10H), 7.22 (d, J
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= 7.1 Hz, 1H), 7.68 (bs, 1H). 1*C NMR (125 MHz, CDCls)
824.0,112.1(d,J=21.0 Hz), 112.5 (d, J = 20.9 Hz), 112.7,
113.6 (d, J = 21.4 Hz), 116.7 (d, J = 21.0 Hz), 116.9 (d, J
=21.0 Hz), 117.4 (d, J = 21.4 Hz), 121.9, 123.4, 125.8 (d,
J =21.0 Hz), 125.9 (d, J = 21.0 Hz), 126.0, 126.6, 127.5,
127.9, 128.6 (d, J = 8.4 Hz), 128.7 (d, J = 8.0 Hz), 128.8,
129.9, 130.5, 131.4, 132.2, 132.9, 133.6, 134.1, 136.1,
136.7 (d, J = 8.0 Hz), 136.8 (d, J = 8.0 Hz), 137.9, 138.0,
138.5 (d, J = 8.1 Hz), 139.7, 143.7, 144.0, 144.1, 155.7,
160.5 (d, J = 243.4 Hz), 161.6 (d, J = 243.5 Hz), 161.8 (d,
J = 2439 Hz), 167.5. HRMS Calcd (ESI) m/z for
CaaH3oFsNO: [M+H]" 664.2264, found: 664.2266. Anal.
Calcd for C44H29F4NO: C, 79.63; H, 4.40; N, 2.11. Found: C,
79.91; H,4.70; N, 2.42. IR (CHCl3): 3412, 1668, 1436 cm™™.
Compound 3ah (ratio of regioisomers: 7:7:1): Following

O O the general procedure 2.2, the reaction was carried out by
heating a mixture of N-(2-(1-

O O O phenylvinyl)phenyl)acetamide (1a, 119 mg, 0.5 mmol), 1-
F

fluoro-4-(p-tolylethynyl)benzene (2h, 210 mg, 1.0 mmol),
O O Pd(OAC)2 (11 mg, 10 mol %) and Cu(OAc)2.H20 (150 mg,
HN

/§ 0.75 mmol) in *AmOH (4.0 mL) at 100 °C for 18 h under
0 air to afford the title compound in 60% yield (red solid, 197
3ah mg). M.p.: 105-108 °C.*H NMR (500 MHz, CDCl3) & 1.83

(ratio of regioisomers: 7:7:1)
(s, 3H), 2.06 (s, 3H), 2.22 (s, 3H), 6.30-7.20 (m, 24H),

7.40-7.80 (s, 2H).*C NMR (125 MHz, CDCls) § 20.8,
21.1, 24.1, 24.2, 25.2, 29.6, 113.8, 113.9, 114.0, 114.1,
114.2, 121.4, 1216, 121.8, 122.0, 123.2, 123.3, 123.4,
127.2, 127.3, 1275, 127.6, 127.7, 127.8, 127.9, 128.2,
128.7, 129.1, 129.3, 129.4, 129.8, 130.1 (d, J = 19.7 Hz),
130.2 (d, J = 19.7 Hz), 130.3, 130.8, 131.2, 131.4, 131.8,
131.9, 132.0, 132.3, 132.4, 132.8, 133.4, 133.7, 133.8,
134.2, 134.5, 134.6, 134.7, 135.8 (d, J = 4.2 Hz), 135.9 (d,
J=4.4Hz),138.5,140.2, 140.3, 140.4, 143.5, 143.8, 145.0,
145.2, 145.3, 145.4, 145.6, 145.7, 150.4, 151.0, 151.1,
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151.7, 159.3, 159.5, 160.2 (d, J = 242.6 Hz), 160.5 (d, J =
242.9 Hz), 161.2, 161.2 (d, J = 244.4 Hz), 167.5, 169.1.
HRMS Calcd (ESI) m/z for CasH3zsFoNO: [M+H]"
656.2765, found: 656.2764. Anal. Calcd for CssH3zsF2NO:
C, 84.25; H, 5.38; N, 2.14. Found:C,84.09; H, 5.60; N,
1.88. IR (CHClIs): 3410, 1676, 1579, 1512, 1220 cm™™.

Compound 3ai (ratio of regioisomers: 3:3:1): Following

the general procedure 2.2, the reaction was carried out by
heating a mixture of N-(2-(1-
phenylvinyl)phenyl)acetamide (1a, 119 mg, 0.5 mmol),1-

((4-(tert-butyl)phenyl)ethynyl)-3-chlorobenzene (2i, 269

mg, 1.0 mmol), Pd(OAc). (11 mg, 10 mol %) and

HN Cu(OAC)2.H20 (150 mg, 0.75 mmol) in *AmOH (4.0 mL)
/go at 100 °C for 18 h under air to afford the title compound in
3ai 53% yield (red solid, 204 mg). M.p.: 102-106 °C. 'H NMR

(ratio of regioisomers: 3:3:1): (500 MHz, CDCl3) & 1.14 (s, 9H), 1.22 (s, 9H), 1.82 (s, 3H),
6.50-6.72 (m, 9H), 6.72-6.84 (m, 3H), 6.85-7.65 (14H).1°C
NMR (125 MHz, CDCls) § 24.5, 31.3, 31.4, 34.4, 34.6,
34.7, 121.6, 122.0, 1235, 124.2, 124.3, 124.4, 125.1,
125.6, 126.5, 126.6, 127.4, 127.6, 127.7, 127.8, 128.0,
128.4, 128.6, 128.8, 128.9, 129.1, 129.5, 129.6,129.8,
130.0, 130.1, 130.2, 130.3, 130.4, 130.6, 130.7, 130.9,
131.3, 131.6, 131.7, 131.8, 131.9, 132.1, 132.3, 132.6,
132.7, 132.8, 132.9, 133.0, 133.1, 133.2, 133.3, 134.0,
134.1, 135.0, 135.4, 135.5, 135.9, 136.2, 137.2, 137.4,
139.1, 140.5, 140.6, 142.9, 143.4, 145.3, 1455, 146.1,
147.8, 148.1, 148.2, 149.6, 149.8, 152.2, 153.3, 167.8.
HRMS Calcd (ESI) m/z for CspHagCloNO: [M+H]"
772.3113, found: 772.3116. Anal. Calcd for CsoH47CI2NO:
C, 80.81; H, 6.13; N, 1.81. Found: C, 80.89; H, 6.03; N,
1.96. IR (CHCly): 3418, 1642, 1521 cm™.
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(ratio of regioisomers: 3:3:1:1)

Compound 3aj (ratio of regioisomers: 3:3:1:1):
Following the general procedure 2.2, the reaction was
carried out by heating a mixture of N-(2-(1-
phenylvinyl)phenyl)acetamide (1a, 119 mg, 0.5 mmol), 1-
methyl-4-(pent-1-yn-1-yl)benzene (2j, 158 mg, 1.0 mmol),
Pd(OACc)2 (11 mg, 10 mol %) and Cu(OAc)2.H20 (150 mg,
0.75 mmol) in *AmOH (4.0 mL) at 100 °C for 18 h under
air to afford the title compound in 32% yield (orange solid,
88 mg). M.p.: 58-60 °C. *H NMR (500 MHz, CDCl3) &
0.24-0.34 (m, 3H), 0.46-0.57 (m, 3H), 0.80-1.06 (m, 4H),
1.60-2.26 (m, 4H), 1.92-2.38 (s, 9H), 6.66-7.01 (m, 8H),
7.02-7.24 (m, 5H), 7.27-8.30 (m, 5H). 3C NMR (125 MHz,
CDCI3) 6 13.7,13.9,14.0,20.8,21.2,22.4,24.5,24.7, 24.9,
25.3, 28.4, 28.5, 28.6, 28.9, 120.6, 120.7, 121.0, 122.9,
123.6, 123.7, 127.0, 127.1, 127.5, 127.6, 127.7, 127.8,
127.9, 128.2, 128.7, 128.8, 128.9, 129.4, 129.7, 131.2,
131.8, 132.0, 132.1, 132.2, 132.3, 132.4, 1325, 132.6,
132.7, 132.9, 133.2, 133.8, 133.9, 134.1, 134.5, 134.6,
135.5, 135.9, 136.2, 136.3, 136.4, 140.8, 142.3, 145.2,
145.7, 146.0, 146.1, 146.2, 146.7, 147.1, 147.8, 167.6,
168.0. HRMS Calcd (ESI) m/z for CaHsNO: [M+H]*
552.3240, found: 552.3266. Anal. Calcd for C4H41NO: C,
87.07; H, 7.49; N, 2.54. Found: C, 87.19; H, 7.28; N, 2.77.
IR (CHCIs): 3400, 1638, 1582, 1220 cmL,
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(ratio of regioisomers: 5:3:1)

Compound3ak, (ratio of regioisomers: 5:3:1): Following
the general procedure 2.2, the reaction was carried out by
heating a mixture of N-(2-(1-
phenylvinyl)phenyl)acetamide (1a, 119 mg, 0.5 mmol),
ethyl 3-phenylpropiolate (2k, 174 mg, 1.0 mmol),
Pd(OACc)2 (11 mg, 10 mol %) and Cu(OAc)2.H20 (150 mg,
0.75 mmol) in *AmOH (4.0 mL) at 100 °C for 18 h under
air to afford the title compound in 54% yield (gum, 158
mg). *H NMR (500 MHz, CDCls) § 0.66-1.07 (m, 6H), 1.53
(s, 1.6H), 1.67 (s, 0.4H), 1.83 (s, 1H), 3.27-3.39 (m, 1.8H),
3.75-3.87 (m, 1.7H), 3.88-3.90 (m, 0.5H), 6.64-7.05 (m,
10H), 7.18 (t, J = 9.5 Hz, 1H), 7.24-7.45 (m, 8H), 7.78-7.82
(m, 1H). 3C NMR (125 MHz, CDCls) § 13.5, 13.6, 13.9,
14.0, 23.0, 24.1, 24.4, 24.8, 60.6, 60.7, 60.8, 121.5, 123.4,
124.2, 124.6, 125.9, 126.4, 126.8, 127.0, 127.1, 127.2,
127.7, 127.8, 128.1, 128.2, 128.5, 129.0, 129.3, 130.0,
130.4, 130.8, 131.3, 132.3, 133.1, 134.2, 134.4, 134.6,
135.0, 136.8, 137.0, 137.3, 138.3, 141.3, 141.8, 142.2,
1425, 143.7, 146.1, 148.0, 157.7, 158.7, 165.1, 165.3,
165.6, 165.7, 166.0, 166.8, 168.0, 168.1. HRMS Calcd
(ESI) m/z for CzgH3sNOsNa: [M+H]"606.2256, found:
606.2253. IR (CHCIs): 3410, 1716, 1578, 1519, 1444, 1220

cmL.

N-(2-((2,3,4,5-tetraphenylcyclopenta-2,4-dien-1-

ylidene)(p-tolyl)methyl)phenyl)acetamide (3ba):
Following the general procedure 2.2, the reaction was
carried out by heating a mixture of N-(2-(1-(p-
tolyl)vinyl)phenyl)acetamide 1b (126 mg, 0.5 mmol),
diphenylacetylene 2a (178 mg, 1.0 mmol), Pd(OAc). (11
mg, 10 mol %) and Cu(OAc)2.H20 (150 mg, 0.75 mmol) in
'AMOH (4.0 mL) at 100 °C for 18 h under air to afford the
title compound in 79% vyield (red solid, 239 mg). M.p.:
199-201 °C.'H NMR (500 MHz, CDCl3) & 1.90 (s, 3H),
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2.14 (s, 3H), 6.65-6.80 (m, 17H), 6.89 (s, 1H), 6.96-7.04
(m, 9H), 7.30 (bs, 1H), 7.69 (s, 1H). *3C NMR (125 MHz,
CDCl3) 6 21.1, 24.3, 121.4, 123.2, 124.2, 125.2, 126.0,
126.1, 126.9, 127.0 , 127.8, 128.3, 129.8, 130.3, 130.5,
131.1, 132.1, 132.9, 133.0, 133.9, 134.1, 134.4, 135.3,
135.5, 136.1, 136.2, 137.0, 137.6, 139.6, 144.6, 144.9,
145.1, 151.5, 167.5. HRMS Calcd (ESI) m/z for C4sH3sNO:
[M+H]" 606.2797, found: 606.2794. Anal. Calcd for
CssH3sNO: C, 89.22; H, 5.82; N, 2.31. Found: C, 89.03; H,
6.06; N, 2.46. IR (CHCIs): 3406, 1686, 1577, 1517, 1442
cmL,
N-(2-((4-ethylphenyl)(2,3,4,5-tetraphenylcyclopenta-
2,4-dien-1-ylidene)methyl)phenyl)acetamide (3ca):
Following the general procedure 2.2, the reaction was
carried out by heating a mixture of  N-(2-(1-(4-
ethylphenyl)vinyl)phenyl)acetamide 1c (133 mg, 0.5
mmol), diphenylacetylene (2a, 178 mg, 1.0 mmol),
Pd(OACc)2 (11 mg, 10 mol %) and Cu(OAc)2.H20 (150 mg,
0.75 mmol) in "AmOH (4.0 mL) at 100 °C for 18 h under
air to afford the title compound in 54% yield (red solid, 167
mg). M.p.: 203-206 °C.*H NMR (500 MHz, CDCls3) § 1.06
(t, J=7.6 Hz, 3H), 1.86 (s, 3H), 2.41 (q, J = 7.6 Hz, 2H),
6.67—6.77 (m, 17H), 6.89 (d, J = 7.5 Hz, 1H), 6.94-7.04 (m,
9H), 7.24 (bs, 1H), 7.66 (d, J = 8.2 Hz, 1H). 3C NMR (125
MHz, CDCl3) 6 15.3,24.3,28.6,121.3,123.1, 124.5, 125.1,
126.0, 126.8, 126.9, 127.0, 127.1, 129.7, 130.3, 130.5,
131.0, 132.1, 132.7, 133.0, 133.9, 134.1, 134.3, 135.2,
135.4, 136.1, 136.9, 137.6, 144.6, 144.9, 145.0, 145.9,
151.6, 167.6. HRMS Calcd (ESI) m/z for CasH3sNO:
[M+H]" 620.2953, found: 620.2958. Anal. Calcd for
CasH37NO: C, 89.14; H, 6.02; N, 2.26. Found: C, 89.15; H,
6.31; N, 2.55. IR (CHCl3): 3401, 1598, 1578, 1519, 1443,
1220 cm™.
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N-(2-([1,1'-biphenyl]-4-yl(2,3,4,5-
tetraphenylcyclopenta-2,4-dien-1-
ylidene)methyl)phenyl)acetamide (3da): Following the
general procedure 2.2, the reaction was carried out by
heating a mixture of N-(2-(1-([1,1'-biphenyl]-4-
ylvinyl)phenyl)acetamide 1d (157 mg, 0.5 mmol),
diphenylacetylene (2a, 178 mg, 1.0 mmol), Pd(OAc). (11
mg, 10 mol %) and Cu(OAc)2.H20 (150 mg, 0.75 mmol) in
'AMOH (4.0 mL) at 100 °C for 18 h under air to afford the
title compound in 58% vyield (red solid, 194 mg). M.p.:
158-161 °C. 'H NMR (500 MHz, CDCls) & 1.89 (s, 3H),
6.70-6.80 (m, 10H), 6.82 (s, 5H), 6.97-7.07 (m, 10H), 7.15
(d, J=7.7 Hz, 1H), 7.31 (bs, 1H), 7.33-7.44 (m, 6H), 7.68
(d, J = 8.1 Hz, 1H). 3C NMR (125 MHz, CDCls) § 24.4,
121.7, 1235, 124.5, 125.4, 126.0, 126.2, 126.3, 127.0,
127.1, 127.6, 128.8, 130.0, 130.4, 130.6, 131.3, 132.7,
132.9, 133.3, 134.0, 134.1, 134.4, 135.3, 135.4, 136.1,
136.2, 137.0, 139.4, 140.5, 141.9,145.2, 1455, 150.8,
167.6. HRMS Calcd (ESI) m/z for CsoHssNO: [M+H]*
668.2953, found: 668.2956. Anal. Calcd for CsoHz7NO: C,
89.92; H, 5.58; N, 2.10. Found: C,89.68; H, 5.50; N, 2.42.
IR (CHCIs): 3410, 1674, 1578, 1519, 1443, 1220 cm ™.
N-(2-((4-fluorophenyl)(2,3,4,5-tetraphenylcyclopenta-
2,4-dien-1-ylidene)methyl)phenyl)acetamide (3ea):
Following the general procedure 2.2, the reaction was
carried out by heating a mixture of N-(2-(1-(4-
fluorophenyl)vinyl)phenyl)acetamide 1e (128 mg, 0.5
mmol), diphenylacetylene (2a, 178 mg, 1.0 mmol),
Pd(OAc)2 (11mg, 10 mol %) and Cu(OAc)..H20 (150 mg,
0.75 mmol) in *AmOH (4.0 mL) at 100 °C for 18 h under
air to afford the title compound in 74% yield (red solid, 226
mg). M.p.: 218-220 °C.*H NMR (500 MHz, CDCl3) § 1.94
(s, 3H), 6.54 (t, J = 8.2 Hz, 2H), 6.68-6.73 (m, 6H), 6.77-
6.83 (m, 9H), 6.70-7.06 (m, 10H), 7.25 (bs, 1H), 7.58 (d, J
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= 8.1 Hz, 1H). 3C NMR (125 MHz, CDCl3) § 24.2, 114.2
(d,J=21.4Hz),114.4(d,J=20.9Hz),115.4, 1155, 115.6,
121.9, 123.5, 124.8, 125.3, 126.1 (d, J = 3.7 Hz), 127.0,
127.1, 130.0, 130.2, 130.4, 131.0, 132.5, 132.6, 133.0,
133.1, 133.6, 133.7, 134.2, 134.3, 134.4, 134.5, 135.0,
135.2, 135.8, 135.9, 136.6, 136.7, 145.0, 145.3, 145.6,
149.9, 163.1 (d, J = 250.1 Hz), 167.7. HRMS Calcd (ESI)
m/z for CasH3sFNO: [M+H]" 610.2546, found: 610.2549.
Anal. Calcd for Cs4Hs2FNO: C, 86.67; H, 5.29; N, 2.30.
Found: C, 86.72; H, 5.04; N, 2.12. IR (CHCI5): 3410, 1674,
1598, 1504,1443, 1224 cm ™,
N-(2-((2,3,4,5-tetraphenylcyclopenta-2,4-dien-1-
ylidene)(thiophen-3-yl)methyl)phenyl)acetamide (3fa):
Following the general procedure 2.2, the reaction was
carried out by heating a mixture of N-(2-(1-(thiophen-3-
yl)vinyl)phenyl)acetamide (1f, 122 mg, 0.5 mmol),
diphenylacetylene (2a, 178 mg, 1.0 mmol), Pd(OAc). (11
mg, 10 mol %) and Cu(OAc)2.H20 (150 mg, 0.75 mmol) in
'AmMOH (4.0 mL) at 100 °C for 18 h under air to afford the
title compound in 59% vyield (brown solid, 176 mg). M.p.:
200-202 °C. *H NMR (500 MHz, CDCls) & 1.91 (s, 3H),
6.64 (d, J = 4.7 Hz, 1H), 6.67-6.72 (m, 5H), 6.77 (s, 4H),
6.80-6.87 (m, 6H), 6.94-7.05 (m, 10H), 7.23 (s, 1H), 7.66
(d, J = 8.1 Hz, 1H). *°C NMR (125 MHz, CDCls) & 24.3,
1215, 122.2, 123.2, 124.7, 124.9, 125.2, 126.1, 126.4,
126.9, 127.0, 127.1, 128.5, 129.9, 130.1, 130.2, 130.4,
130.7, 131.0, 132.2, 132.4, 133.5, 133.9, 134.2, 134.5,
135.1, 135.4, 136.0, 136.1, 136.9, 141.9, 144.6, 144.8,
145.1, 167.6. HRMS Calcd (ESI) m/z for Ca2H32NOS:
[M+H]* 598.2205, found: 598.2209. Anal. Calcd for
C4H31NOS: C, 84.39; H, 5.23; N, 2.34. Found: C, 84.63;
H, 5.20; N, 2.08. IR (CHCls): 3401, 1664, 1220 cm™.



N-(5-methoxy-2-(phenyl(2,3,4,5-
tetraphenylcyclopenta-2,4-dien-1-
ylidene)methyl)phenyl)acetamide (3ha): Following the
general procedure 2.2, the reaction was carried out by
heating a mixture of N-(5-methoxy-2-(1-
phenylvinyl)phenyl)acetamide 1h (134 mg, 0.5 mmol),
diphenylacetylene (2a, 178 mg, 1.0 mmol), Pd(OAc)2 (11
mg, 10 mol %) and Cu(OAc)2.H20 (150 mg, 0.75 mmol) in
'AMOH (4.0 mL) at 100 °C for 18 h under air to afford the
title compound in 61% vyield (brown solid, 190 mg). M.p.:
152-155 °C. 'H NMR (500 MHz, CDCls) & 1.82 (s, 3H),
3.63 (s, 3H), 6.52 (dd, J = 8.9, 2.7 Hz, 1H), 6.57 (d,J =2.3
Hz, 1H), 6.70-6.72 (m, 3H), 6.75 (s, 5H), 6.83-6.87 (m,
7H), 6.93-7.05 (m, 10H), 7.18 (d, J = 6.8 Hz, 1H), 7.44 (d,
J =8.9 Hz, 1H). ¥C NMR (125 MHz, CDCls) 5 24.0, 55.5,
115.4, 119.2, 124.4, 124.8, 125.3, 126.2, 127.0, 127.1,
127.3, 127.7, 128.4, 129.2, 129.7, 130.0, 130.4, 130.6,
131.1, 131.7, 133.2, 134.2, 134.6, 135.0, 135.3, 135.5,
136.4, 137.0, 140.2, 145.1, 145.4, 145.5, 151.4, 155.2,
167.7. HRMS Calcd (ESI) m/z for CasHasNO2: [M+H]*
622.2746, found: 622.2748. Anal. Calcd for C4sHzsNO2: C,
C, 86.93; H, 5.67; N, 2.25. Found: C, 86.68; H, 5.60; N,
1.97. IR (CHClIs): 3410, 1665, 1601, 1514, 1220 cm™.
N-(5-fluoro-2-(phenyl(2,3,4,5-tetraphenylcyclopenta-
2,4-dien-1-ylidene)methyl)phenyl)acetamide (3ia):
Following the general procedure 2.2, the reaction was
carried out by heating a mixture of N-(5-fluoro-2-(1-
phenylvinyl)phenyl)acetamide (1i, 128 mg, 0.5 mmol),
diphenylacetylene (2a, 178 mg, 1.0 mmol), Pd(OAc)2 (11
mg, 10 mol %) and Cu(OAc)2.H20 (150 mg, 0.75 mmol) in
'AmMOH (4.0 mL) at 100 °C for 18 h under air to afford the
title compound in 76% yield (red solid, 232 mg). M.p.: 205-
208 °C. 'H NMR (500 MHz, CDCl3) § 1.86 (s, 3H), 6.64-
6.68 (m, 1H), 6.71 (d, J = 7.2 Hz, 4H), 6.74-6.76 (m, 6H),
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6.83-6.87 (m, 5H), 6.92-7.06 (m, 11H), 7.15 (s, 1H), 7.57
(d, J = 8.9 Hz, 1H).*C NMR (125 MHz, CDCls) § 24.1,
116.2 (d, J =21.9 Hz), 116.3, 120.4 (d, J = 22.9 Hz), 124.0,
124.9, 125.6, 126.3, 126.4, 127.1, 127.3, 127.5, 127.8,
128.6, 129.4, 130.0, 130.3, 130.5, 131.1, 131.8, 132.3,
133.0, 134.1, 134.2, 134.9 (d, J = 7.5 Hz), 135.0, 135.2,
136.2, 136.7, 139.8, 145.8, 146.0, 149.4, 158.3 (d, J =
254.0), 167.7. HRMS Calcd (ESI) m/z for CasHasFNO:
[M+H]" 610.2546, found: 610.2549. Anal. Calcd for
CasH32FNO:C, 86.67; H, 5.29; N, 2.30. Found:C, 86.88; H,
5.40; N, 1.98. IR (CHCIs): 3410, 1676, 1600, 1517, 1228
cmL,
N-(4-chloro-2-(phenyl(2,3,4,5-tetraphenylcyclopenta-
2,4-dien-1-ylidene)methyl)phenyl)acetamide (3ja):
Following the general procedure 2.2, the reaction was
carried out by heating a mixture of N-(5-chloro-2-(1-
phenylvinyl)phenyl)acetamide 1j (136 mg, 0.5 mmol),
diphenylacetylene (2a, 178 mg, 1.0 mmol), Pd(OAc). (11
mg, 10 mol %) and Cu(OAc)2.H20 (150 mg, 0.75 mmol) in
'AmMOH (4.0 mL) at 100 °C for 18 h under air to afford the
title compound in 77% yield (red solid, 241 mg). M.p.:
212-215 °C. 'H NMR (500 MHz, CDCls) & 1.80 (s, 3H),
6.71 (t, J = 6.8 Hz, 4H), 6.76-6.78 (m, 5H), 6.83-6.92 (m,
7H), 6.95-7.07 (m, 11H), 7.18 (d, J = 7.5 Hz, 1H), 7.66 (d,
J=8.8 Hz, 1H).23C NMR (125 MHz, CDCls3) § 24.3, 122.9,
125.0, 125.6, 126.4, 127.1, 127.3, 127.5, 128.0, 128.4,
128.7, 129.4, 129.5, 130.0, 130.3, 130.5, 131.1, 131.3,
133.1, 133.2, 133.7, 133.9, 134.5, 134.9, 135.0, 135.2,
136.4, 136.7, 139.5, 145.8, 146.0, 146.2, 149.2, 167.6.
HRMS Calcd (ESI) m/z for CasHszsCINO: [M+H]*
626.2251, found: 626.2247. Anal. Calcd for Cs4H32CINO:
C, 84.40; H, 5.15; N, 2.24. Found: C, 84.17; H, 5.37; N,
2.03. IR (CHCIs): 3400, 1660, 1591, 1220 cm™.
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N-(5-bromo-2-(phenyl(2,3,4,5-tetraphenylcyclopenta-
2,4-dien-1-ylidene)methyl)phenyl)acetamide (3ka):
Following the general procedure 2.2, the reaction was
carried out by heating a mixture of N-(5-bromo-2-(1-
phenylvinyl)phenyl)acetamide 1k (158 mg, 0.5 mmol),
diphenylacetylene (2a, 178 mg, 1.0 mmol), Pd(OAc). (11
mg, 10 mol %) and Cu(OAc)2.H20 (150 mg, 0.75 mmol) in
'AmOH (4.0 mL) at 100 °C for 18 h under air to afford the
title compound in 68% vyield (red solid, 228 mg). M.p.:
209-212 °C.'H NMR (500 MHz, CDCl3) & 1.78 (s, 3H),
6.70 (t, J = 6.8 Hz, 4H), 6.73-6.77 (m, 5H), 6.82 (t, J = 6.8
Hz, 4H), 6.89 (bs, 1H), 6.95-7.06 (m, 12H), 7.16-7.19 (m,
2H), 7.61 (d, J = 8.8 Hz, 1H). *C NMR (125 MHz, CDCl5)
0 24.3, 116.3, 123.0, 125.0, 125.6, 126.4, 127.1, 127.3,
127.5, 128.0, 128.6, 129.4, 130.0, 130.3, 130.5, 131.1,
131.3, 132.3, 133.1, 133.8, 133.9, 134.5, 135.0, 135.2,
135.4, 135.5, 136.4, 136.7, 139.4, 145.8, 146.0, 146.3,
149.0, 167.5. HRMS Calcd (ESI) m/z for CasH33BrNO:
[M+H]* 670.1746, found: 670.1744. Anal. Calcd for
CaH3:BrNO: C, 78.80; H, 4.81; N, 2.09. Found: C, 78.84;
H, 4.80; N, 2.37. IR (CHCI5): 3408, 1672, 1600, 1504, 1220
cm .
N-(2-(phenyl(2,3,4,5-tetraphenylcyclopenta-2,4-dien-1-
ylidene)methyl)naphthalen-1-yl)acetamide (3la):
Following the general procedure 2.2, the reaction was
carried out by heating a mixture of N-(2-(1-
phenylvinyl)naphthalen-1-yl)acetamide 1l (144 mg, 0.5
mmol), diphenylacetylene (2a, 178 mg, 1.0 mmol),
Pd(OAc)2 (11 mg, 10 mol %) and Cu(OAc)..H20 (150 mg,
0.75 mmol) in *AmOH (4.0 mL) at 100 °C for 18 h under
air to afford the title compound in 70% yield (red solid, 225
mg). M.p.: 188-191 °C. *H NMR (500 MHz, CDCls) § 2.24
(s, 3H), 6.31 (t, J = 9.4 Hz, 1H), 6.45-6.52 (m, 2H), 6.68-
6.86 (m, 12H), 6.93-7.04 (m, 9H), 7.71 (s, 1H), 7.14-7.22
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(m, 2H), 7.34-7.45 (m, 3H), 7.57-7.70 (m, 2H). 13C NMR
(125 MHz, CDClz) 6 22.9, 123.9, 124.6, 124.8, 125.0,
126.2, 126.4, 126.9, 127.0, 127.2, 127.3, 127.4, 127.7,
129.0, 129.7, 130.0, 130.3, 130.5, 130.7, 131.2, 132.8,
133.9, 134.2, 134.3, 135.0, 135.4, 135.6, 135.9, 137.1,
138.3, 140.9, 140.9, 144.4, 144.7, 146.0, 153.0, 169.7.
HRMS Calcd (ESI) m/z for CagHzsNO: [M+H]" 642.2797,
found: 642.2794. Anal. Calcd for C4sH3sNO: C, 89.83; H,
5.50; N, 2.18. Found: C, 90.16; H, 5.42; N, 1.92. IR
(CHCIs): 3401, 2344, 1680, 1485, 1442, 1249 cm,
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7. NMR-spectra
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Single Mass Analysis =
Tolerance = 100.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: OF
Number ofisotope peaks used for -FIT = 3 E
Menaisctapic Wass, Even Electran lans
1405 formula(e) evaluated with 2640 resuts within imits (allresuls (up fo 1000)for each mass)
Elements Used .
Mess Cale. Mass | mDa | PPM [ DBE | Formula [T [-FTNom [FitConf% [ C [ H [ N[ O [ F | B
664.2268 664.2268 00 0.0 235 (33 H30 N9 07 4822 8158 003 33 30 9 7 ‘7‘
6642269 01 02 25 €29 H25 NI3 02 F4 106 6569 o1 n x 1B 2
642260 01 02 85 T HMNOIR 801 6112 02 7 M 3 7 8
642267 01 02 105 (2L HZ NI3 02 F9 01 6133 02 n o B 2
664.2267 01 02 125 (€25 H31 N9 O7 F5 4804 6432 0.16 25 31 9 7 5
642266 02 03 145 9 HI NS QL2 F 7 769 005 B3 s 1 1
6642265 03 05 35 (2L HI NS 026 815 1519 005 2 % 5 L 6
64265 03 05 15 CI7 H2 NS 07 FID 1820 802 003 7 2 9 7 W
@271 03 05 195 C5HBMOTR ws 18 oat 3 B 3 71 3
@421 02 05 1S GLHON Q2F 02 6180 02 1 0® 71 2 1
6642264 04 06 165 (23 HzB NI5 OF F2 1808 678 011 B3 B 15 7 2
6602264 04 05 285 Cdb HBON O Fo 1828 889 001 @3 1 1 4
664263 05 08 55 CI5 HO N5 07 F7 1824 836 052 5o® 157 7 -
18072019_298_5360
JP-04_13072010_003 165 (4.251)AM2 (A1 30000.0,556.310.00 L8 1 £ TOFNS ES+
1.79e+007
100 5642268
F F
F O | O F
) O O
555.2300 HN
3ad
864.1567]
s622175)°0 220
708615 1300862 2099380 5959597 3010688354 5945 335 0002 4331266 5261691 562504 922.2229 S 667.2501 7082080 1022921 850.6504 0012821 2300698 4ng5pgp 10345115 11407605
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% Elemental Compositior o=l
File Edt View Process Help
o sl &) M 3| x|
Single Mass Analysis E
Tolerance =100.0 mDa / DBE: min =-15 max =500
Element prediction: GFf
Number of isotope peaks used for i-FIT = 3 =
Honaisatopic Mass, Even Electron lons
14293 formulae) evaluated with 1972 results within limits (@l results (up to 1000)for each mass)
Elements Used u
jass__| mDa | PPM_| DBE_| Formula [i-FIT_[i-FIT Norm | FitConf% | C | H | N | 0 | cl -
781088 1281088 00 55 GL 46 N O CB 347 10278 000 3% 1 1 8
781087 01 01 215 €29 Ha6 NI3 02 Ckt 812 6153 012 3 % 1B 2 4
781086 02 03 265 €29 HIS NIl OI3 445 20056 000 » 1 U 13
781050 02 03 5 € HI6 NIS C2 17 B2 000 % 16 15 2
781050 02 03 245 €38 HB N 010 C2 4365 12119 000 B o2 1 W0 2
781051 03 04 115 C27 W35 N7 06 CI5 489 452 108 w3 7 6 5
781085 03 04 345 C40 HIO N7 06 CI 4204 1502 000 0 17 6 1
781002 04 05 35 Cl H34 NI1 O13 Ci 926 8157 003 6 % 114
7281083 07 05 CIL H35 NIS OLL CI5 451 10731 000 o3 15 U5
7281083 07 75 €22 H36 NIL O4 C s 037 001 2 % U 4 6
7281003 07 CI6 Hi2 NI3 02 CE 470 1253 0.00 6 2 13 2 8
7281062 06 08 Cid 1O N 0 Ci 8510 001 4 0 11 4
781082 06 08 125 C22 HaB N9 OI5 Ci2 310 12504 0.00 2 o® 98 D 2 -
18072019_208_5373
LD-6-1C_18072010_008 142 (3.658) AW (A130000.0,556.41,0.00,LS 1 1:TOF 1S ES+
5586+006
00 7301075 cl cl
7281088 ! O
%
7321068
6463126 O
5762560 lg47.3168 7331119
7241101
5043074 5483260
paszrs 1220007 1941058 p041112 99,0633 338.3429 4252057 4575347 5342454 | P 726.098¢] L73512n7 1751350 8302322 5g0 3993 9451765 9891755 10662377 qeasas
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File Edit View Process Help

FIEEEE=E

Single Mass Analysis B
Tolerance =100.0 mDa / DBE: min =-1.5 max = 50.0

Element prediction: OF

Number of isotope peaks used for i-FI
Monoisotopic Mass, Even Electron lons
1675 formula(e) evaluated with 263 results within limits (all results (up to 1000) for each mass)

Elements Used: =

3

Mass Calc, Mass | mDa | PPM [ DBE [ Formula i-FT [ -ATNorm [FitConf% [ € [ H [ N[ 0 -
11
6483258 06 09 165 (32 H2 N9 06 175 4775 084 3% 42 9 6
6483271 07 11 215 €33 H38 NI3 02 773 4635 0a7 3 ¥ 13 2
6483277 13 20 35 €20 He6 NIL O13 4799 7150 008 2 46 1 1B
648325 18 29 15 C3LHIG NS 010 4778 5130 05 A 46 5 W -
18072019_299_5373
LD-5-1C_18072019_008 169 (4.353) A2 (A130000.0,556.38,0.00,L5 1) 1:TOF NS ES+

645.3264 2.74e+007

o O
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S
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B temere composrion T =12

File Edit View Process Help

o Bl 8 M Bl x|

Single Mass Analysis 5
Telerance = 100.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: OF
Number ofisotope peaks used for -FIT = 3 =
Monoisctopic Hass, Even Eleciron lons
14305 formula(e) evalualed with 2643 resuls within limits all results (up to 1000) for each mass)
Elements Used o
Mass. Calc, Mass_| mDa | PPM_| DBE_| Formula [li-FT_[i-FAT Norm | FitConf% | C | H | N | 0 | F | -
6642266 26 00 00 145 29 H35 N5 OI2 F a1 006 ® » 5 1 1 ]
6642265 01 02 15 CI7 H32 N9 07 FIO o6 7 o2 3 71 1
6642265 01 02 35 C2L H36 N5 012 F6 8405 2 ® 5 L 6
2 125 CQSHLMOTF 35 3 9 71 s
2 21 H27 Ni3 02 O 2z 132 9
€1 30 N O FA ) T 1 1
3 35 GBS O 3 s 7 i
18072019_208_5370
JP-169_18072019_004 155 (3.995) AME (4;30000.0556.29.0.00,L5 1 1 TOF NS ES+
1.60e+007
100 8842285
%
552316
664.1546.960.2374
618415 199047 1870317 2e00ass 301 0534 3! “9“7,3”5_5 124 4331263 513188352916565441797 0220222 0802300 778.3052 7943735 3813290 gy 5234332 3475 10442703 1988271 44752330 1191 208
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[ Elemental Compositi fal
File Edit View Process Help

I
Single Mass Analysis =
Tolerance =100.0 mDa / DBE: min =-1.5 max = 50.0
Element prediction: OF

Number of isotope peaks used for i-FIT = 3 E
Monoisotopic Mass, Even Electron lons

20104 formula(e) evaluated with 2708 results within limits (all results (up to 1000) for each mass)
Elements Used:

Mass. Calc. Mass_| mDa | PPM_| DBE | Formula [i-Fm_[i-Frmorm [Fitconf% | € | H | N [ 0 | F | -
6%2760  6%264 00 00 55 CI7 H35 NIS OF F5 Sita 8604 002 To» 1515 o
6562764 00 00 75 2l H39 NIl 012 F 5411 218 003 2 ®» U 11
6562765 01 46 HB6 N 0 F2 5415 0.02 % % T 2
6562763 01 02 175 CBHINGH 5396 679 011 ERET 7
6562762 02 03 65 30 HBNOF2Z 5313 4dss 112 EI 1w
62766 02 03 165 25 H34 NI5 OF 506 7719 004 R 7 -
JP-05_00042019_005 506 (4.401) A2 (41 30000.0,556.30,0.00,L5 1
1. TOF HSES*
1.626+007
00 6952764
F
O | O F
: 1
o
l557.2802
3ah
(mixture of three regioisomers, ratio = ~ 7:7:1)
656.2106 550 2850
ol 1240728939972 2010468 22 192830880 3402345 3922404 459 1459 5222123 5641860 6122567 6542644 672 275“,713213: 8121281 9234951 10037988 10527828 1106.3667 1148.9163 11 7* “E’;a
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[ Elemental Compositior =oe X
File Edit View Process Help

FIEEEE=E)
Single Mass Analysis

Tolerance =100.0 mDa / DBE: min
Element prediction: Off

Monoisotopic Mass, Even Electron lons
13059 formula(e) evaluated with 1288 results within limits (all results (up to 1000) for each mass)
Elements Used:

1.5, max =500

C:0-100 H: 080 N: 015 0:015 cl.0-10
Mass. [Calc. Mass | mDa | PPM [ DBE | Formula [c[n[n[o al -
T3 71235 01 05 19 H53 NI5 011 CB o 5 o3
7723118 03 205 C37 He4 NI3 02 C2 7 w1 2 2
7723114 03 75 C30 H5 NIL 04 CH 0 M U4 4
772313 04 205 C41HAT N5 OB QI a @ 5 8 1
7723113 04 125 C30 Hi6 N9 OL5 N 46 9 15
77 C52 Hi8 N O Ci2 52 48 1 1
7123122 08 245 C4b HEG N OL0 % 4 1 10
16102019_007
BLANK_16102019_023 191 (4.920 1. TOF MSES+
8.928+004
00 7723116
O O cl
O ' O 7743148
c O O
HN
* BN
o 5523336
3ai
(mixture of three regioisomers, ratio = ~ 3:3:1)
775308
l553.3441
550.3156 7763080
| seeston
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[ Elemental Compositior =
File Edit View Process Help
= mleE & M 8| x|
Single Vass Analysis
Tolerance =100.0 mDa / DBE: min =-15 max =500
Element prediction: Off
Monois otopic Mass, Even Electron lons.
1240 formula(e) evaluated with 218 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-100 H: 0-60 N:0-15 0:0-15
Mass. Calc.Mass | mDa | PPM__| DBE | Formula [ceTH[N]oO] -
5523240 5523245 05 09 35 (23 H46 N3 010 2 % 5 10 [}
523231 -15 (22 H30 N 014 2 50 1 1
5523231 95 (20 H38 N15 04 2 338 15 4
5523226 165 (35 H42 N3 O3 35 42 3 3
5523258 85 C24 HA2 NO 06 2 42 9 6
5523218 45 C19 H42 N11 08 19 42 11 8
5523266 C40 HA2 N O [ 42 1 1 ~
16102019_007
BLANK_16102019_023 166 (4.276) 1: TOF MSES+
2.58e+006
100 5523240 &
* HN
o)
3aj
. - . 553.3344
(mixture of four regioisomers, ratio = ~ 3:3:1:1)
7723116
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Single Mass Analysis &
Tolerance = 100.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: OFf
Number of isotope peaks used for i-FIT =3 =
Monoisetopic Mass, Even Electron lons
2579 formula(e) evaluated with 537 results within limits (all results (up to 1000) for each mass)
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Single Mass Analysis

Tolerance = 100.0 mDa / DBE: min
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

1548 formula(e) evaluated with 263 results within limits (all results (up to 1000) for each mass)

1.5, max = 50.0
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Single Mass Analysis

Tolerance = 100.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

1453 formula(e) evaluated with 264 results within limits (all results (up to 1000) for each mass) [

I3
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Mass. [ Calc. Mass__| mDa | PPM__| DBE | Formula [i-FIT_[i-FIT Norm | FitConf% | € | H | N | 0 | -
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Single Mass Analysis -
Tolerance = 100.0 mDa / DBE: min =-1.5, max = 50.0 7
Element prediction: OF
Number of isatope peaks used far iFIT =3 E
Mongisatopic Wass, Even Electron lons
1322 formula(e) evaluated with 271 results witnin limits (al resuits (up to 1000) for sach mass)
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Single Mass Analysis
Tolerance =100.0 mDa / DBE: min =-15, max = 50.0
Element prediction: OFf

Number of isotope peaks used for iFIT = 3

Monoisotopic Mass, Even Electron lons

Elements Used:

7438 formula(e) evaluated with 1345 results within limits (all results (up to 1000) for each mass)

Mass. Calc. Mass_| mDa_| PPM__| DBE | Formula [i-FT_[i-FTNorm [FitConf% | € [ H | N [0 F |
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Single Mass Analysis =
Tolerance = 100.0 mDa / DBE: min =-1.5, max = 50.0 M
Element prediction: OF
Number of isotope peaks used for i-FIT = 3 E
Meneisstopic Mass, Even Electron lons
11943 formulate) evaluated with 1285 results within limits (@l results (up to 1000)for each mass)
Elements Used L
Mass. Calc, Mass_| mDa | PPM__| DBE_| Formula [i-Fm_[i-Frmorm [Fitconf% | € | H | N | 0 | 5| -
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Single Mass Analysis E]
Telerance = 100.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Of
Number of isotope peaks used for i-FIT = 3 E
Wonoisatopic Mass, Even Electron lons
1307 formula(e) evaluated with 267 resulis within limits (all resuis (up to 1000) for each mass}
Elements Used .
Mass Calc. Mass | mDa | PPM | DBE | Formula iFIT_ | -ATNorm | FitConf% | € | H | N | O
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FECEE R

Single Mass Analysis =
Tolerance = 100.0 mDa / DBE: min =15, max = 50.0
Element prediction: OFf
Number of isotope peaks used for i-FIT =3 E
Monaisotopic Mass, Even Electron lons
17300 formulae) evaluated with 2428 resulte within limits (2l results (up o 1000) for each mass)
Elements Used =
Mass [ Cate.Mass [ mDa [ pPm [ DBE | Formula -FIT_| i-FITNorm | FitConf% | € | H | N | 0 | F | A
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Single Mass Analysis =
Tolerance =100.0 mDa / DBE: min =-15, max = 50.0
Element prediction: Of
Number of isotope peaks used for i-FIT = 3 E
Monoisotopic ass, Even Electron lons
5739 formula(e) evaluated with 725 resulis within limits (all resuits (up to 1000) for each mass}
Elements Used L
Mass. Calc. Mass_| mDa_| PPM__| DBE | Formula [i-FIT_[-FIT Norm | FitConf% | C | H | N |0 cl[
662247 652207 00 00 115 G2 H30 NI7 CI 3971 10510 000 % 30 1 2
662244 03 05 35 CI7 HA0 NIS 02 Ci 1997 13114 000 7w 15 2 4
6262251 C34 HE3 N 0 I 1912 4622 098 @B 111
662252 05 08 75 C22 H39 NI O4 CB 4989 12357 000 2 3 1 4 3
662238 09 14 105 (32 He4 N3 O CH 4395 13061 000 2 o 3 14 =
JP-116_00042019_007 508 (4 419) A2 (A730000.0,656 29,0005 1)
1. TOF IS ES*
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o Rl 8 M o

Single Mass Analysis B
Tolerance =100.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction” OF
Number of isotope peaks used for i-1T = 3 E
Monaistopic Mass, Even Electron lons
5798 formula(e) evaluated with 748 results witin imits (all results (up to 1000) for each mass)
Elements Used o
Mass. Calc. Mass_| mDa | PPM__| DBE_| Formula [i-FT_[i-FTNorm | FitConf% | € | H | N | 0 | Br] -
6701744 601743 01 01 85 G3L Hi6 N 05 BrZ B2 1216 0.00 T 6 1 5 2 @
601745 01 01 185 5421 22082 0.00 2% 713
6701746 2 285 5285 8509 0.02 a T 1
601148 04 06 15 535 13432 0.00 16 5 6 2
601M0 04 06 365 S14 238 000 a 9 2
601737 07 10 165 C2B H33 N9 06 Br 241 4116 163 B 9 6 1 2
JP-126_03052019_012 178 (4.582) A2 (A 30000.0,555.24,0.00,L5 1
1: TOF NS ES+
6.086+006
100 672.4735
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Br
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Single Mass Analysis 5
Tolerance =100.0 mDa / DBE: min =-15 max =500
Element prediction: OF
Number ofisotops peaks used for 1-FIT = 3 =
Wonaisatopic Mass, Even Electron lons
1312 formula(e) svalualed with 271 resuls witin limits (all esults (up to 1000) for each mass)
Elements Used .
Mass Calc_ Mass | mDa | PPM_| DBE | Formula ST | <FATNorm | FitCont% | € | H | N [ O
6127191 622797 03 __-05 315 8 H36 N O 553 7200 007 s 3% 11 |
22789 05 08 195 32 Hib NS 06 556 4883 036 2 0% 9 6
622802 08 12 M5 G3 H2 N3 02 S5 4870 077 3 2 B 2
622807 13 20 65 (€20 H4O NIL OL3 5564 6725 012 n w0 ou B
622775 19 30 145 GL HAQ N5 010 543 sL8 038 3w 05 1
622815 21 33 185 (36 HAO N3 08 5553 5535 03 % & 3 8 -
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Single Mass Analysis -
Telerance = 100.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: OF
Number ofisotope peaks used for -FIT = 3 =
Manaistapic Wass, Even Eleciran lans
83 formula(e) evaluated with 17 results within limits (allresults (upto 1000} for each mass)
Elements Used: -
Mass Calc. Mass | mDa | PPM_| DBE | Formula AT [ AT Norm [ FitConf% | C | H | N
1
604.2937 71 n7 255 (37 H34 N9 5373 2685 683 37 34 9
G432 L4 189 L5 3 H3M NIS 503 a6k 036 EL R
G438 81 N0 245 GO HE N 70 2403 o4 EE
Q42753 255 422 205 Gl HM B 69 22m 1020 u oM 3 -
19072019_301_5388
JB-209_19072019_017 141 (3.633)AM2 (Ar,30000.0,556.28,0.00,LS 1) 1:TOF MS ES+
5.53e+007
100 604.3008
>
/505 2072 N
%
4ab
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7
604.1762 EZW 2089
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lemental Compositior

File Edit View Process Help
I
Single Mass Analysis =
Tolerance =100.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: OF
Number of isotope peaks used for i-FIT = 3 E
Monoisotopic Mass, Even Electron lons.
1503 formula(e) evaluated with 271 results within limits (all results (up to 1000) for each mass)
Elements Used: -
Mass. Calc. Mass. mDa | PPM DBE | Formula i-FIT i~FIT Norm | Fit Conf % C H N ]
by R O1 G 25 G Hl S oas .
668.2806 04 -06 215 (3L H34 NI3 05 5086 4558 105 31 34 13 5
668.2792 10 15 165 (30 H38 N9 09 5088 4744 087 30 38 9 9
668.2814 -12 -18 335 (47 H34 N5 5109  6.862 010 47 34 5
668.2819 -17 25 155 (34 H42 N3 011 509.2 5116 060 34 42 3 1
668.2824 -22 -33 85 C19 H38 N15 012 5109  6.887 010 19 38 15 12 -
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JP-218_12092019_003 169 (4.353)AM2 (Ar,30000.0,556.32,0.00,LS 1), Cm (163:171 1:TOF MS ES+
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Single Mass Analysis
Tolerance =100.0 mDa /
Element prediction: OFf
Number of isotope peaks used for i-FIT
Monoisotopic Mass, Even Electron lons

DBE: min =-15 max =500

3

Elements Used

1585 formula(e) evaluated with 287 results within limits (all results (up to 1000) for each mass)

For Help, press Fl.

Mass Calc. Mess | mDo | PPM | DEE | Formula iFIT AT Nerm [FitConf% | € | H | N | F B
] 14
602000 04 06 175 CHHINR 466 439 129 #2719
60199 05 08 325 CHOHBNTF 404 840 003 w o3 71
6201998 06 10 65 26 H2B N F14 4252 2922 538 2% 2 1 11
6201997 07 11 N5 (32 HM N7 F6 4281 5852 029 32 L3 7 6 =2
19072019_301_5386
JB-208_19072019_015 142 (3.658) AM2 (Ar,30000.0,556.49,0.00,LS 1) F 1: TOF MS ES+
1.35e+007
o0 6202004
— ‘
* O F
621.2039 4ad
6201358 3222033
1749245 455008 3612256 5251727 gagopr | 6222207 7121048 890287 404530019052.0625 12157756 15208357 4570 0012 1892.1362 1990.1205 210576072287 4463 24236080
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Elemental Compositior
File Edit View Process Help

| e & M 5 x|

Single Mass Analysis =
Tolerance = 100.0 mDa / DBE: min =-1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

96 formula(e) evaluated with 17 results within limits (all results (up to 1000) for each mass)
Elements Used:

Mass. Calc. Mass mDa | PPM DBE | Formula i-FIT | i-FIT Norm | Fit Conf % C H N
6013006 604300 02 0 3 6 Hi8 6139 278 620 6
604.2037 69 114 255 (€37 H34 N9 6137 2.502 819 37 E 9
6043122 -116  -192 215 (€30 H34 NIS 6153 4178 153 30 34 15
6043189 -183 303 245 (39 H38 N7 6135 2327 976 39 38 7
604.2753 253 418 285 (€44 H34 N3 6137 2.506 816 a4 34 3 a
12092019_329_5901
JP-220_12092019_006 135 (3.480) AM2 (Ar.30000.0,556.28,0.00, L5 1) 1:TOF MS ES+
10 504.3006 54484007

l605.3083 N ‘
% O

l60s 3140
5041762
ol 857798 1390704 1ou7azs  ae21ses 3123602 405 15774201815 4081305132516 s0a 1621 |0 21 5923085 1142630 8009010 5224783 qg170gp 9543282 955 005 10025347 15%2%7 41308007 1139 200,
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Single Mass Analysis B
Tolerance = 100.0 mDa / DBE: min =-1.5, max = 50.0

Element prediction: OF

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

82 formula(e) evaluated with 17 results within limits (all results (up to 1000) for each mass)
Elements Used:

Mass Calc. Mass | mDa [ PPV [ DEE [ Formula AT _[iFTNorm [FitConf% [ ¢ [ H [ N
[ 1
5622468 64 114 255 CHHB N 5883 2086 505 ]
5622652 -0 23 205 €27 H2B NIS 70 1680 1865 7 B’ 15
5622719 &7 33 45 % HR N7 5887 3404 332 % 2 7
S22283 0 M43 205 CALHB N3 504 4143 158 a 8 3 -
17072019_299_5352
UN-25-8_17072019_004 121 (4 565) A2 {A,30000.0,556.29,0.00,L8 1 1: TOFNS ES+
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oL 887867 139.0857 2034798 283.24893209928 44 0004 356330 4517814 4950486 5649000 6102498 g 505 706-2556 7034703 837.1104 8974194 030300 a74.490g 1037-8845 10915455 14090 yyp0 400
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Single Mass Analysis
Tolerance =100.0 mDa / DBE: min
Element prediction: OFf

Number of isotope peaks used for iFIT = 3

Monoisotopic Mass, Even Electron lons
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