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General Information

NMR spectra were recorded on a JEOL resonance JNM-ECZ-400 operating 400 MHz for 'H- and 100 MHz for
3C-NMR spectroscopy, respectively, in CDCls or benzene-ds solutions. Chemical shifts are reported in parts per
million (ppm) relative to TMS or residual solvent peaks as an internal standard. Melting points were measured on a
Yanaco MP-J13 micro melting-point apparatus and uncorrected. High-resolution mass spectra (HRMS) were
recorded on a ThermoFisher Exactive. X-ray single crystallographic analysis was conducted using a Rigaku R-AXIS

RAPID Il or a Bruker APEX Il Ultra. UV/vis spectra were recorded on a Shimadzu UV-1600.

Experimental Procedures and Characterization
Although a tetrakis(p-methoxyphenyl)[5]cumulene (1) is known,3' we have synthesized the [5]cumulene 1 via Hay

coupling of 1,1-bis(p-methoxyphynyl)prop-2-yn-1-ol followed by the reduction with SnCl2 according to the literature.

Preparation of 1,1,6,6-Tetrakis(p-methoxyphenyl)hexa-2,4-diyne-1,6-diol:

MeO MeO OMe

OH TMEDA
=——H

@ CH.Cl,

21h,rt

MeO

53% yield

To a 40 mL dichloromethane solution containing 1,1-bis(p-methoxyphenyl)prop-2-yn-1-ol (8.82 mmol) were added
CuCl (8.82 mmol) and tetramethylethylenediamine (TMEDA, 17.64 mmol), and the mixture was stirred for 21 hours
at room temperature. After the reaction was quenched by addition of saturated NH4Cl aq., the reaction mixture was
extracted with dichloromethane. Then, the organic layer was dried over MgSO4 and concentrated in vacuo. The
residual mixture was subjected to chromatography on silica gel using mixtures of ethyl acetate and hexane as

eluents, and 1,1,6,6-tetrakis(p-methoxyphenyl)hexa-2,4-diyne-1,6-diol (4.68 mmol) was isolated in 53% yield.
Yellow oil; 'TH NMR (CDClIs) &: 2.86 (s, 2H), 3.78 (s, 12H), 6.84 (d, J = 9.1 Hz, 8H), 7.44 (d, J = 9.1 Hz, 8H); "3°C
NMR (CDCIs) &: 55.3, 70.9, 74.2, 83.0, 113.6, 127.4, 136.4, 159.2; HRMS (APCI) m/z calcd for CzsH30Os—OH

517.2010, found 517.1998.

Preparation of Tetrakis(p-methoxyphenyl)[5]cumulene (1):

MeO OMe MeO OMe
O a
conc. HCI
- . c=C=C=C
Et,O
e O D

MeO OMe
77% yield

To a 11 mL diethyl ether solution containing 1,1,6,6-tetrakis(p-methoxyphenyl)hexa-2,4-diyne-1,6-diol (1.20 mmol)
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were added SnClz + 2H20 (3.60 mmol) and conc. HCI aq. (3.4 mL), and the mixture was stirred for 1 hour at 0 °C.
After the resulting red precipitate was collected and washed with water and ethanol, a
tetrakis(p-methoxyphenyl)[5]cumulene (1, 0.92 mmol) was obtained in 77% vyield without further purification.
Because enough amount of cumulene 1 suitable for *C NMR measurement was not dissolved in any common
organic solvents, the structure was determined by 'H NMR, HRMS, and X-ray crystallographic analysis. The crystal

structure of 1 is shown in Fig. S1.

Cumulene 1: Red solid; mp 260.0-262.0 °C; 'H NMR (CDCls) &: 3.86 (s, 12H), 6.92 (d, J = 9.2 Hz, 8H), 7.51 (d, J =
9.2 Hz, 8H); HRMS (ESI) miz calcd for CasHzsO4 500.1982, found 500.1974.

Crystal data of 1: CasH2s04, Mr = 500.56, monoclinic space group P21, a = 10.913(4) A, b = 7.442(3) A, ¢ =
16.072(5) A, B = 101.62(3)°, V = 1278.5(8) A3, Z = 2, p = 1.300 Mg/m3, in the final least-squares refinement cycles
on F?, the model converged at R1 = 0.1184, wR2 = 0.2748, and GOF = 0.933 for 3532 reflections
CCDC2089167-2089168.

Fig. S1 ORTEP drawing of 1.

General Procedure for Reaction of Tetrakis(p-methoxyphenyl)[5]cumulene (1) with lodine:

To a 5 mL solution containing cumulene 1 (0.15 mmol) was added iodine (0.45 mmol), and the mixture was stirred
for 30 min at room temperature. After the reaction was quenched by addition of saturated Na2S203 aq., the reaction
mixture was poured into water and extracted with ethyl acetate. Then, the organic layer was dried over MgSO4 and
concentrated in vacuo. The residual mixture was subjected to chromatography on silica gel using mixtures of ethyl
acetate and hexane as eluents, and 2,3-diiodo-4,5,6,6-tetrakis(p-methoxyphenyl)fulvene (2) and

4-iodo-2,3,6,6-tetrakis(p-methoxyphenyl)fulvene (3) were separated. These results are shown in Table 1.
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Fulvene 2: Red solid; mp 100.0-101.0 °C; 'H NMR (CDCls) 5: 3.57 (s, 3H), 3.65 (s, 3H), 3.76 (s, 3H), 3.91 (s, 3H),
6.26 (d, J = 8.8 Hz, 2H), 6.41 (d, J = 8.8 Hz, 2H), 6.52 (d, J = 8.8 Hz, 2H), 6.75 (d, J = 8.8 Hz, 2H), 6.93 (d, J = 8.8 Hz,
2H), 6.98 (d, J = 8.8 Hz, 2H), 7.03 (d, J = 8.8 Hz, 2H), 7.29 (d, J = 8.8 Hz, 2H); 13C NMR (CDCls) 5: 55.00, 55.01,
55.2, 55.5, 93.2, 112.5, 112.6, 112.8, 113.8, 115.8, 128.9, 129.8, 131.6, 132.0, 133.4, 134.2, 136.1, 136.2, 136.5,
143.1,144.9, 156.7, 158.4, 158.5, 161.3, 162.2; HRMS (ESI) m/z calcd for CasH2s04lo+H 755.0150, found 755.0134.

Crystal data of 2: CaaH2sl204, Mr = 754.40, monoclinic space group P21/n, a = 12.4916(3) A, b = 14.1803(3) A, c =
18.3463(5) A, B = 103.830(7)°, V = 3155.55(17) A3, Z = 4, p = 1.588 Mg/m?, in the final least-squares refinement
cycles on F2, the model converged at R1 = 0.0705, wR2 = 0.1979, and GOF = 1.128 for 5690 reflections
CCDC2089131.

Fulvene 3: Red solid; mp 135.0-136.0 °C; 'H NMR (CDCls) 5: 3.61 (s, 3H), 3.65 (s, 3H), 3.78 (s, 3H), 3.89 (s, 3H),
6.30 (d, J = 8.6 Hz, 2H), 6.38 (d, J = 8.6 Hz, 2H), 6.54 (d, J = 8.6 Hz, 2H), 6.70 (s, 1H), 6.77 (d, J = 8.8 Hz, 2H), 6.86
(d, J = 8.6 Hz, 2H), 6.93 (d, J = 8.6 Hz, 2H), 7.06 (d, J = 8.6 Hz, 2H), 7.31 (d, J = 8.6 Hz, 2H); 13C NMR (CDCl) &:
55.00, 55.04, 55.1, 55.4, 95.1, 112.5, 112.6, 112.8, 113.2, 128.66, 128.74, 131.78, 131.84, 131.9, 132.3, 134.4,
134.5, 135.01, 135.05, 141.6, 143.3, 154.2, 156.8, 158.3, 160.3, 160.8; HRMS (ESI) m/z calcd for CasHaeOal+H
629.1183, found 629.1170.

Crystal data of 3: CasH20lO4, Mr = 628.51, triclinic space group P-1, a = 10.24137(19) A, b = 11.9283(2) A, ¢ =
13.3381(8) A, a = 113.529(8)°, B = 109.913(8)°, y = 93.193 (7)°, V = 1369.46(15) A3, Z =2, p = 1.524 Mg/m?, in the
final least-squares refinement cycles on F2, the model converged at Ry = 0.0357, wR2 = 0.0915, and GOF = 1.077
for 4921 reflections CCDC2089132.

Control Experiment Using 2 (Condition C):

To a 6 mL toluene solution containing fulvene 2 (0.03 mmol) was added hydroiodic acid (0.6 mmol), and the mixture
was stirred for 30 min at room temperature. After the reaction was quenched by addition of saturated Na=S20s3 aq.,
the reaction mixture was poured into water and extracted with ethyl acetate. Then, the organic layer was dried over
MgSO4 and concentrated in vacuo. The residual mixture was subjected to chromatography on silica gel using
chloroform as an eluent, and 2,3,6,6-tetrakis(p-methoxyphenyl)fulvene (4) was separated in 85% yield. This result is

shown in Scheme 2.

Fulvene 4: brown solid; mp 175.0-176.0 °C; 'H NMR (CDCls) &: 3.667 (s, 3H), 3.670 (s, 3H), 3.76 (s, 3H), 3.87 (s,
3H), 6.31 (d, J = 5.4 Hz, 1H), 6.34—6.41 (m, 4H), 6.68 (d, J = 8.8 Hz, 2H), 6.71-6.73 (m, 3H), 6.82 (d, J = 8.8 Hz, 2H),
6.90 (d, J = 8.8 Hz, 2H), 7.10 (d, J = 8.8 Hz, 2H), 7.28 (d, J = 8.8 Hz, 2H); 3C NMR (CDCl3) &: 55.07, 55.09, 55.3,
112.3, 112.97, 113.03, 113.2, 127.5, 129.5, 129.9, 129.95, 129.98, 130.7, 131.9, 132.3, 134.0, 134.2, 135.6, 142.3,
142.9, 153.7, 156.9, 158.1, 159.7, 160.4 ; HRMS (ECI) m/z calcd for CasHs004+Na 525.2036, found 525.2037.
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Control Experiment Using D20:
To a 0.5 mL benzene-ds solution containing cumulene 1 (0.03 mmol) were added iodine (0.09 mmol) and D20 (0.66
mmol). After the mixture was stirred for 20 min at room temperature, 'H NMR spectrum of the reaction mixture was

measured without purification. This result is shown in Fig. S2.
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Fig. S2. '"H NMR spectra of 2 (upper), 3 (middle) and the reaction mixture (lower) in benzene-ds.

Suzuki-Miyaura Cross-coupling Reaction Using p-Methoxyphenylboronic Acid:

To a 21 mL mixed solution (1,4-dioxane/H20 = 2/1) containing fulvene 2 (0.04 mmol) and p-methoxyphenylboronic
acid (0.20 mmol) were added tetrakis(triphenylphosphine)palladium (5 mol%) and sodium carbonate (0.4 mmol),
and the mixture was stirred for 22 hours under reflux. After the reaction mixture was poured into water and extracted
with ethyl acetate, the organic layer was dried over MgSO4 and concentrated in vacuo. Then, the residual mixture
was subjected to chromatography on silica gel using mixtures of ethyl acetate and hexane as eluents, and the
2,3,4,5,6,6-hexakis(p-methoxyphenyl)fulvene (5) was separated in 81% yield. This result is shown in Scheme 4.
The Suzuki—Miyaura cross coupling reaction of 3 with p-methoxyphenylboronic acid was also conducted in a similar
way to give 2,3,4,6,6-pentakis(p-methoxyphenyl)fulvene (6) in 52% isolated yield and the result is shown in Scheme

S1.

MeO OMe
p-MeOCgH,4—B(OH), O Q

Pd(PPhg), (cat.)
Na,CO4

i | Oy
dioxane/H,O
22 h, reflux MeO O | O
MeO OMe

6
52% yield

Scheme S$1. Suzuki—Miyaura cross coupling reaction of 3 with p-methoxyphenylboronic acid.

Fulvene 5: Brown solid; mp 224.0-225.0 °C; 'H NMR (CDCls) &: 3.63 (s, 6H), 3.66 (s, 6H), 3.71 (s, 6H), 6.30 (d, J =
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8.8 Hz, 4H), 6.39 (d, J = 8.6 Hz, 4H), 6.53-6.63 (m, 12H), 6.94 (d, J = 8.6 Hz, 4H); '3C NMR (CDCls) &: 54.9, 55.0,
55.1, 112.29, 112,34, 112.6, 128.7, 130.5, 132.1, 132.3, 133.6, 134.6, 135.2, 141.9, 142.1, 154.8, 156.2, 157.3,
160.1; HRMS (APCI) m/z calcd for CasHa2Os+H 715.3054, found 715.3040.

Crystal data of 5: C4sH420s, Mr = 714.86, monoclinic space group C2/c, a = 23.5796(15) A, b = 15.5436(10) A, ¢ =
11.2836(8) A, B=102.796(7)°, V = 4032.9(5) A3, Z =4, p = 1.177 Mg/m?, in the final least-squares refinement cycles
on F2, the model converged at R = 0.1266, wR2 = 0.3261, and GOF = 1.261 for 1456 reflections CCDC2089134.

Fulvene 6: Brown solid; mp 223.0-224.0 °C; 'H NMR (CDCls) &: 3.63 (s, 3H), 3.66 (s, 3H), 3.74 (s, 3H), 3.77 (s, 3H),
3.86 (s, 3H), 6.32 (d, J = 8.9 Hz, 2H), 6.36 (s, 1H), 6.38 (d, J = 8.9 Hz, 2H), 6.59 (d, J = 8.9 Hz, 2H), 6.65 (d, J = 8.6
Hz, 2H), 6.72 (d, J = 8.9 Hz, 2H), 6.82 (d, J = 8.9 Hz, 2H), 6.85 (d, J = 8.6 Hz, 2H), 6.90 (d, J = 8.9 Hz, 2H), 7.02 (d,
J = 8.9 Hz, 2H), 7.33 (d, J = 8.9 Hz, 2H); 13C NMR (CDCls) &: 54.986, 54. 990, 55.09, 55.13, 55.3, 112.2, 112.5,
112.7,113.0, 113.1, 123.4, 128.8, 129.3, 129.5, 129.7, 131.8, 132.0, 132.6, 133.4, 134.0, 134.2, 135.7, 141.0, 143.1,

143.3, 152.9, 156.5, 157.8, 1568.3, 159.7, 160.3; HRMS (APCIl) m/z calcd for Cs1H3sOs+H 609.2636, found
609.2617.

Absorption Spectra
The absorption spectra of 5 and 6 were measured in ethyl acetate. The absorption peaks were observed at 415 nm

for 5 and 398 nm for 6, respectively. These results are shown in Fig. S3.
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Fig. S3. Absorption spectra of 5 and 6 in ethyl acetate.
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"H NMR spectrum of 1,1,6,6-tetrakis(p-methoxyphenyl)hexa-2,4-diyne-1,6-diol
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EATICH%: : 20210405 KE-641-2 fr.4-6 2nd_Ca
J Filename = 20210405 KE-641
Author = delta
4 Experiment = carbon_auto. j
Sample_Id = 20210405 KE-641
1 Solvent = CHLOROFORM-D
Actual_Start_Time = 5-APR-2021 09|
1 Revision_Time = 6-MAY-2021 09|
Comment. = single pulse de
4 Data_Format = 1D COMPLEX
Dim_Size = 104858
2| X_Domain = carbonl3
- Dim Title = Carbonl3
1 Dim Units = [ppm]
Dimensions =x
1 Site = JNM-ECZ400S/L1
| Spectrometer = JNM-ECZ400S/L1
J ‘ Field Strength = 9.2982153[T] (4
X_Acq_Duration = 1.048576[s]
4 X_Domain = Carbonl3
X_Freq = 99.54517646 [MHz
1 X_Offset = 100 [ppm]
—_ X_Points = 32768
@ 1 X_Prescans =4
g ] X_Resolution = 0.95367432[Hz]
=1 X_Sweep = 31.25[kHz]
s | X_Sweep_Clipped = 25[kHz]
2 ) ‘ ¥ l | " L " Irr_Domain = Proton
" . " N PN WP " o~ -
g o e A st Ui RO s Ea = 20388430144
L e e U LI L L L L B B SN L B B ‘Hsl?nxing = 5[us]

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 ‘s:i:ized = 5‘1“1‘53
2N N N T N A rossi_geans -
FRIILRGILBEE IL2] ¥ S22 B2Ts Relaxation Delay z 2
AN OIS =T RO R & KO = RRSE ¥833 Recvr_Gain = 50
N —=0X OO St =% naa o) ™~ O v on Temp_Get = 21.4[dC]

Rsnnnanaenns 252 < see N0 e X_90_Width = 11.6[us]
X : parts per Million : Carbon13 X Acq Time = 1.048576[s]
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"H NMR spectrum of 3

2? MeO,
o ﬁ- O JEOL
- » |8 !
S |3
=3 Nr« O ---- PROCESSING PARAMETERS ----
I % O sexp( 0.2[Hz], 0.0[s]
=N q MeO trapezoid( 0[%], 0[%], 80[%], 100[%] )
— zerofill( 1, TRUE )
oo 1 ££t( 1, TRUE, TRUE )
- MeO OMe machinephase
= PPl
o] [Fee BUFICHI%: : 20210423 KE-643 fr.4-6 recry._ P)
- Tei S
“ Z g
-1 Ll ‘a\i‘o- Filename = 20210423 KE-643 £z
~ ® Yz Author = delta
— 3 = Experiment = proton_auto. jxp
o sample_Id = 20210423 KE-643 £
— 3 Solvent = CHLOROFORM-D
S E Actual_Start Time = 23-APR-2021 10:22;
- Revision_Time = 6-MAY-2021 11:21;
—
- Comment = single_pulse
o Data_Format = 1D COMPLEX
- Dim_Size = 26214
o | X_Domain = Proton
P Dim_Title = Proton
ot | Dim Units = [ppm]
= 1ol Dimensions =X
| ‘ ‘ e site = JNM-ECZ400S/L1
‘; B Spectrometer = JNM-ECZ400S/L1
b= Field_Strength = 9.2982153[T] (400
< X_Acq Duration = 4.41450496(s]
©n X_Domain = Proton
S X_Freq = 395.88430144 [MHz]
< X_Offset = 5[ppm]
= X_Points = 32768
o X_Prescans =
=] X_Resolution = 0.22652597[Hz]
N ‘ X_Sweep = 7.42280285[kHz]
S o ‘ X_Sweep_Clipped = 5.93824228[kHz]
'g —1 | ‘ Irr_Domain = Proton
S ST u‘ UM Irr Freq = 395.88430144 [MHz]
g1 Irr Offset = 5[ppm]
8o it - Js—— Tri Domain = Proton
G B e B I A R R e s e | Tri_Freq = 395.88430144 [MHz]
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Tri_Offset = Stppm]
Blanking = 2[us]
/ K\ / Clipped = FALSE
Scans =8
O —~OMN—ON—=NND XN MO 0 ™~ 00 & o o Total_Scans =8
— A VTALSTOND VA XO O X o0 ~ g (=3 o0 =3
NMANOOAARNXXEEEOVOWN NN OnA o0 ot~ o i =]
[~ I~ = [~ 0 \8 \8 8 8 88 8 8O \8 %o o oen e en — 1= Relaxation_Delay = 5[s]
X : parts per Million : Proton Recvr Gain = 66

3C NMR spectrum of 3

-] JEOL
-]
o ] ---- PROCESSING PARAMETERS ----
= sexp( 1.0[Hz], 0.0[s]
1 trapezoid( O[%], O[%], 80[%], 100[%] )
] zerofill( 4, TRUE )
o 1 ££t( 1, TRUE, TRUE )
machinephase
] PpPm
] reference( 77.10304[ppm], 77[ppm] )
24 BAFICEI®: : 20210427 KE-643 fr.2-3 2nd_Carb
=1 Filename = 20210427 KE-643
ST Author = delta
] Experiment = carbon_auto. jxg
] Sample_Id = 20210427 KE-643
© Solvent = CHLOROFORM-D
ST Actual_Start_Time = 27-APR-2021 12|
] Revision_Time = 6-MAY-2021 12|
w1 Comment. = single pulse de
= Data_Format = 1D COMPLEX
] Dim_Size = 104858
] X_Domain = Carbonl3
< Dim Title = Carbonl3
= Dim Units = [ppm]
] Dimensions =x
1 Site = JNM-ECZ400S/L1
e Spectrometer = JNM-ECZ400S/L1
S
] Field Strength = 9.2982153[T] (4
1 X_Acq_Duration = 1.048576[s]
] X_Domain = Carbonl3
o] X_Freq = 99.54517646 [MHz
4 X_Offset = 100 [ppm]
_ 1 X_Points = 32768
@ -] X_Prescans =
g SN X_Resolution = 0.95367432[Hz]
g 1 X_Sweep = 31.25[kHz]
s 1 X_Sweep_Clipped = 25[kHz]
3o Irr_Domain = Proton
2 Irr Freq = 395.88430144 [MH
=2 ! Irr_Offset = 5[ppm]
L e e U L L B I B L B (NRBLERS DAL B ‘Hsl?nxing = 5[us]
1900180017001600150014001300120011001000900 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0 gi:i‘:ed i::f;sg
AN AR A AN A o s -
0RO D VO =N 00— — < v —_ N O = 0~ Relaxation_Delay = 2[s]
a3ty S3A=E=8x3T 3 §8% §288 Recvz_Gain = 50
SCoOXWOSY MTT———cnaaA v ™~ O Pl A A Temp_Get = 22.2[dC]
R e he e ) N Il nnnan X_90_Width = 11.6[us]
X : parts per Million : Carbon13 X Acq Time = 1.048576[s]
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"H NMR spectrum of 4

E MeQ,
-] O JEOL
— «
3 O ---- PROCESSING PARAMETERS ----
3 sexp( 0.2[Hz], 0.0[s]
MeO | trapezoid( 0[%], O[%], 80[%], 100[%] )
3 zerofill( 1, TRUE )
E| ‘ O O ££t( 1, TRUE, TRUE )
N machinephase
=3 MeO OMe pom
B 3 ‘ LITICHI%: : 20210525 KE-658 fr.6_Proton-1-1
o0 1 o
S
3 Filename = 20210525 KE-658 fx
~ 1 Author = delta
s Experiment = proton_auto. jxp
E| Sample_Id = 20210525 KE-658 fx
E Solvent = CHLOROFORM-D
3 Actual_Start_Time = 25-MAY-2021 15:06
5 Revision_Time = 26-MAY-2021 11:21
E| o~ 7R
E| — - Comment. = single_pulse
3 Data_Format = 1D COMPLEX
4 Dim_Size = 26214
g X_Domain = Proton
3 Dim Title = Proton
El Dim Units = [ppm]
< 4 Dimensions =
< ‘ ‘ site = JNM-ECZ400S/L1
E ‘ Spectrometer = JNM-ECZ400S/L1
o ] | | ‘ | Field Strength = 9.2982153[T] (400
=¥ ‘ | | & X_Acq_Duration = 4.41450496(s]
E| X_Domain = Proton
3 X_Freq = 395.88430144 [MHz]
X_Offset = 5[ppm]
=E X_Points = 32768
3 X_Prescans =
El X_Resolution = 0.22652597[Hz]
o —1 X_Sweep = 7.42280285[kHz]
ER=E X_Sweep_Clipped = 5.93824228[kHz]
8§ 7 Irr_Domain = Proton
| Irr Freq = 395.88430144 [MHz]
g Irr Offset = 5[ppm]
8 o A - e ‘| Tri_Domain = Proton
T B B B A ; P P e e . e | Tri_Freq = 395.88430144 [MHz]
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Tri_Offset = Stppm]
Blanking = 2[us]
| 1 / Clipped = FALSE
Scans =8
2823 LIENICSHTRRLS ® o O > =N =3 Total Scans =8
SSSESIITREEBEIARS 2258 A 8
[ el S R A AR R R ienenen —_ =3 Relaxation_Delay = 5[s]
X : parts per Million : Proton Recvr Gain =56
3C NMR spectrum of 4
---- PROCESSING PARAMETERS ----
J sexp( 2.0[Hz], 0.0[s]
trapezoid( O[%], O[%], 80[%], 100[%] )
4 zerofill( 4, TRUE )
- ££t( 1, TRUE, TRUE )
< machinephase
] ppm
| EATICH%: : 20210524 KE-658 fr.3-5_Carbon-1
d Filename = 20210524 KE-65§
Author = delta
1 Experiment = carbon_auto. jxg
Sample_Id = 20210524 KE-65§
1 Solvent = CHLOROFORM-D
Actual_Start_Time = 24-MAY-2021 19|
1 Revision_Time = 26-MAY-2021 11:|
Comment. = single pulse de
J Data_Format = 1D COMPLEX
. Dim_Size = 104858
S X_Domain = Carbonl3
Dim Title = Carbonl3
1 Dim Units = [ppm]
Dimensions =x
1 Site = JNM-ECZ400S/L1
1 Spectrometer = JNM-ECZ400S/L1
J Field Strength = 9.2982153[T] (4
X_Acq_Duration = 1.048576[s]
4 X_Domain = Carbonl3
X_Freq = 99.54517646 [MHz
1 X_Offset = 100 [ppm]
—_ X_Points = 32768
@ X_Prescans =
g ] X_Resolution = 0.95367432[Hz]
=1 X_Sweep = 31.25[kHz]
s ] | X_Sweep_Clipped = 25[kHz]
2 Hﬂl | L | ITr_Domain = Proton
S o e " " Wiy Mo AN i TR W Irr Freq = 395.88430144 [MH
s W " bl T P -t all T ! v "] 1rr_offset = 5[ppm]
LI e T U L B B B B A BB L L B A B DR B T El?nking = 5[us]
1900180017001600150014001300120011001000900 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 ‘s:i:zzed ig:;.sz
AN AN A AN A o seens -
O =0 MACONOL N ® —o o o o % Relaxation_Delay = 2[s]
ANEEE FSLE825888 885 8338 Recvz_Gain = 50
SABL e FTFT—SARM A AN =~ v Temp_Get = 22.8[dC]
.o28nnn aoaodasoss see nnn X_90_Width = 11.6[us]
X : parts per Million : Carbon13 X Acq Time = 1.048576[s]
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"H NMR spectrum of 5
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---- PROCESSING PARAMETERS ----

sexp( 0.2[Hz], 0.0[s]

trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1, TRUE )

££t( 1, TRUE, TRUE )

machinephase
ppm
EAFICEI%: : 20210423 KE-642 fr.4-7 recry._P;

é MeO, OMe

3 (g

f a

; E Q O

‘ MeO [ OMe

‘i MeO l I OMe

i \

E | =

3 ‘@

S| (B

; | B

] ||

1 ‘ ‘

| Il u 1]

T TTT T T T T T L T LN T T T L T LI T T
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
SRS S28RnERCS 833 g 8
NN O LN nmmend = © © D) S
[~ OO0 OO WYwwowweo N enn — =]
X : parts per Million : Proton

Actual_Start_Time
Revision_Time

23-APR-2021 10:02:|
30-APR-2021 17:41:

Filename = 20210423 KE-642 £
Author = delta

Experiment = proton_auto. jxp
Sample_Id = 20210423 KE-642 £
Solvent = CHLOROFORM-D

Comment. = single_pulse
Data_Format = 1D COMPLEX
Dim_Size = 26214
X_Domain = Proton

Dim Title = Proton

Dim Units = [ppm]
Dimensions =x

Site = JNM-ECZ400S/L1
Spectrometer = JNM-ECZ400S/L1

Field Strength
X_Acq_Duration

9.2982153[T] (400
4.41450496(s]

X_Domain roton

X_Freq 395.88430144 [MHz]
X_Offset 5[ppm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

0.22652597 [Hz]
7.42280285 [kHz]
5.93824228 [kHz]

Irr_Domain Proton

Irr Freq 395.88430144 [MHz]
Irr Offset 5[ppm]

Tri_Domain Proton

Tri_Freq 395.88430144 [MHz]
Tri_Offset 5[ppm]

Blanking 2[us]

Clipped FALSE

Scans 8

Total_Scans 8
Relaxation_Delay = 5[s]

Recvr Gain = 56

3C NMR spectrum of 5

(thousandths)
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cova e b b b
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s b b

gl el

(JEDLD

—=--- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s]

trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1, TRUE )

££ft( 1, TRUE, TRUE )

machinephase

ppm

LITICHI%: : MY-87 32- C_Carbon-1-1.jdf

’mwmmmwmwwm

170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 800

X : parts per Million : Carbon13

70

76.684

S = NN O~ 0 oo © o
DN S 0T~ 00O v <t O a o
QNN m=HenoX%\o o a S
SO Y adwvTadS© LEKa NN
WV wnwn T nnnonao ——— ~ ~

0 60.0 500 400 30.0 20.0 100

A

55.147
55.042
54.917

0

Actual_Start_Time
Revision_Time

30-JAN-2020 14|
30-APR-2021 18|

Filename = MY-87 32- C_Cad
Author = delta
Experiment = carbon_: auto jxg
sample_Id = My-87 32-
Solvent = CHLOROFORM D

Comment. = single pulse de
Data_Format = 1D COMPLEX
Dim_Size = 26214

X_Domain = Carbonl3

Dim Title = Carbonl3

Dim Units = [ppm]
Dimensions =x

Site = JNM-ECZ400S/L1
Spectrometer = JNM-ECZ400S/L1

Field_Strength 9.2982153(T] (4

X_Acq_Duration 1.048576(s]
X_Domain Carbonl3

X_Freq 99.54517646 [MHZ
X_Offset 100[ppm]
X_Points 32768

X_Prescans

X_Resolution 0.95367432[Hz]

X_Sweep 31.25[kHz]
X_Sweep_Clipped 25 [kHz]
Irr_Domain Proton
Izz_erq 395.88430144 [MH
Irr Offset 5[ppm]

- Blanking 5[us]

Clipped TRUE

Scans 413
Total_Scans 413
Relaxation_Delay = 2[s]

Recvr_Gain = 50

Temp_Get = 18.6[dC]
X_90_Width = 11.6[us]

X | An:q Time = 1.048576[s]
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"H NMR spectrum of 6

] MeO, OMe
1 ne O S JEOL
< "’Nz
™1 O ---- PROCESSING PARAMETERS ----
] dc_balance( 0, FALSE )
] MeO | sexp( 0.2[Hz], 0.0[s]
1 trapezoid( 0[%], 0[%1, 80[%], 100[%] )
] O O zerofill( 1, TRUE
< £ft( 1, TRUE, TRUE )
= MeO OMe machinephase
ppm
1 EATICH3E: : 20210406 hexaarylfulvene_Proton
o1
] Filename 20210406 hexaarylfulve
1 Author delta
] Experiment proton. jxp
] Sample_Id 20210406 hexaarylfulve
1 Solvent CHLOROFORM-D
o] Actual_Start_Time = 6-APR-2021 15:25:12
<7 Revision_Time 10-AUG-2021 13:25:20
] Comment = single_pulse
Data_Format 1D COMPLEX
] Dim_Size 26214
1 X_Domain Proton
7 [l Dim _Title Proton
@4 ‘ “ ‘ Dim Units [ppm]
1 | a Dimensions X
] ‘g Site ECA500W
1 Spectrometer DELTA2_NMR
o Field Strength 11.7473579[T] (500 [MHZ
e X_Acq_Duration 3.49175808[s]
] X_Domain 1H
bl X_Freq 500.15991521 [MHz]
] X_Offset 5.0[ppm]
b X_Points 32768
o X_Prescans 1
—] X_Resolution 0.28638868[Hz]
o 1 X_Sweep 9.38438438[kHz]
o 1 X_Sweep_Clipped 7.50750751 [kHz]
g ] | ’ Irr_Domain Proton
‘§ ‘ Irr_Freq 500.15991521 [MHz]
] | Irr Offset 5.0[ppm]
g Y - - e U S— Tri_Domain ontﬁi
e : e e ey : 500.15991521 [MHz]
Tri_Offset 5.0[ppm]
6.0 5.0 4.0 2.0 1.0 0 Clippad PaLSh
NS AN | :
e — | Total_Scans =8
OO TTONRXONRXN —F OO0 v — < [3a) =3
RnSS230=0%8882888¢8 ge3ge 7 € | Relaxation pelay = 5[s]
I~ 0~ 05 05 8 \0 '8 0 0 '8 0 8 0 O 6 O 6o e enenenen — =) Recvr_Gain 50
X : parts per Million : Proton Temp_Get = 20.3[dC]
3C NMR spectrum of 6
1 ---- PROCESSING PARAMETERS ----
sexp( 0.5[Hz], 0.0[s]
trapezoid( O[%], O[%], 80[%], 100[%] )
4 zerofill( 4, TRUE )
££ft( 1, TRUE, TRUE )
1 machinephase
PpPm
EITICHI%: : MY-86 3-13 Re 2_Carbon-1-1.jdf
=
~
Filename = MY-86 3-13 Re 2
Author = delta
Experiment = carbon_auto. jxg
Sample_Id = MY-86 3-13 Re 2
Solvent = CHLOROFORM-D
Actual_Start_Time = 3-FEB-2020 12|
Revision_Time = 30-APR-2021 18]
Comment. = single pulse de
Data_Format = 1D COMPLEX
Dim_Size = 209715
X_Domain = Carbonl3
Dim Title = Carbonl3
=) Dim Units = [ppm]
— Dimensions =x
Site = JNM-ECZ400S/L1
Spectrometer = JNM-ECZ400S/L1
Field Strength = 9.2982153[T] (4
X_Acq_Duration = 2.097152[s]
X_Domain = Carbonl3
X_Freq = 99.54517646 [MHz
X_Offset = 100 [ppm]
—_ X_Points = 65536
@ X_Prescans =
§ X_Resolution = 0.47683716[Hz]
=1 X_Sweep = 31.25[kHz]
s X_Sweep_Clipped = 25[kHz]
H Irr_Domain = Proton
2o Irr Freq = 395.88430144 [MH
=2 Irr_Offset = 5[ppm]
T R e o — R B Blanking = 5[us]
40.0 130.0 120.0 110.0 100.0 90.0 800 700 60.0 500 40.0 30.0 20.0 100 0 g::ﬁzed = ';‘1‘:':
\/\’ Il ’ /\& /‘\ %\ Total_Scans = 319
NS O®E M MO A= ¢ MmN o= —o o oo —ow Relaxation_Delay = 2[s]
G8atnd a8 de3d 23523 988  HT38R Recvr_Gain = 50
SOV LC AN MS T~ n AN ~ =S Vv F Tempset = 17.3[dC]
Lo I3 oo d ZEA=Ea Ll 0000 X_90_Width = 11.6[us]
X : parts per Million : Carbon13 X Acq Time = 2.097152(s]
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HMQC spectrum of 6

: dEDLo

---- PROCESSING PARAMETERS ----
sinbell4 ( -60, 160 )

zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

ppm

[transpose]

sinbelld4 ( -60, 160 )

zerofill( 2, TRUE )

£ft( 1, TRUE, TRUE )

abundance
ES

ey

-

\

ppm
abs

Filename

Author

Experiment
Sample_Id

Solvent
Actual_Start Time
Revision_Time

Comment = gradient enhanced HMQQ
z Data_Format = 2D REAL REAL
z Dim_Size = 819, 512
3 X_Domain = Proton

Y_Domain = Carbon

Dim Title = Proton Carbonl3

Dim Units = [ppm] [ppm]

Dimensions =XY

Site = ECA500W

Spectrometer = DELTA2_NMR

Field Strength
X_Acq_Duration

o =
-E X_Domain = 1H
o X_Freq = 500.15991521 [MHz]
o X_Offset = 5.0([ppm]
g X_Points =
O X_Prescans =4
o X_Resolution = 9.16443788[Hz]
S X_Sweep = 9.38438438[kHz]
= X_Sweep_Clipped = 7.50750751[kHz]
2 Y_Domain = 13C
) Y_Freq = 125.76529768 [MHz]
& £ Y_Offset = 85[ppm]
ES Y_Points = 256
2 =~ Y_Prescans =0
s § Y_Resolution = . [Hz]
< 83.60980308
. < Y_Sweep = 21.40410959[kHz]
4 Tri_Domain = Proton
3 -
> LI e e T Tri_Freq = 500.15991521 [MHz]
T T T T T T T T -
Tri_Offset = 5.0[ppm]
7.5 74 73 72 0 Clipped = FALSE
X : parts per Million : Proton abundance Scans =4

20210806 KE-676 fr.5-6
delta
hmge. jxp
20210806 KE-676 fr.5-6
CHLOROFORM-D

6-AUG-2021 18:41:03
10-AUG-2021 10:44:15

11.7473579[T] (500 [MHZ
0.10911744([s]




