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General Experimental
All reactions were carried out under an atmosphere of nitrogen in oven-dried glassware

with magnetic stirring unless otherwise indicated. Reagents were purchased from
commercial sources and used without further purification. Solvents for chemical reaction
were dried. Purification of the reaction products was carried out by flash chromatography
using silica gel 40-63 pum (230-400 mesh) unless otherwise stated. Reactions were
monitored by proton NMR and/or thin layer chromatography. Visualization was
accomplished with UV light, staining with 5% KMnO4 or with panisaldehyde in EtOH
solution. NMR was recorded using a 400 MHz Bruker spectrometer. Data are reported as
(s = singlet, d = doublet, t = triplet, g = quartet, m = multiplet; integration; coupling
constant(s) in Hz). Melting points were measured with a Gallenkamp melting point

apparatus.

Measurement of interaction energies (AG)
The folded/unfolded ratios were measured by proton NMR spectra at room temperature

(~ 25°C). The peak areas corresponding to the ortho proton in the folded and unfolded
states were integrated. The CH-mt interaction energies were estimated from the equation:

AG = -RTInK =-RTIn[folded]/[unfolded].

Synthesis

Preparation of 9,10-dichloromethylanthracene

Cl

o)
ZnCl
D) - A, = 20
H™ H HCI, dioxane

Cl

To a stirred solution of anthracene (1.78 g, 10 mmol), anhydrous ZnClz (1.64 g, 12 mmol),
and paraformaldehyde (1.50 g, 50 mmol) in dioxane (20 mL) was slowly added

concentrated aqueous hydrochloric acid (1N, 40 mL) at room temperature. After addition,
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the mixture was refluxed gently for 3 h and allowed to stand for 16 h at room temperature.
The resulting one granular solid was separated by filtration and washed with H2.O and
dioxane to afford the crude product. The crude product was recrystallized from toluene
to give 5 as yellowish solid. Yield: 65%. The NMR spectrum are consistent with previous

synthesis.!

Diels-Alder: Preparation and characterization of Balances

O E‘é ;
ﬁ Toluene, A, 12 h

%%

General Procedure 2:2 A mixture of the appropriate anthracenyl crown ether (0.9 mmol)

and 1-(2-methyl-4-nitrophenyl)-1H-pyrrole-2,5-dione (1.0 mmol) in 1 ml xylene was
heated in a sealed reaction tube overnight. The cooled reaction was then purified by

column chromatography to yield the balance.
Balance 1. Melting point = 232-233°C

1H-NMR (400 MHz; CDCl3): & 8.09-7.93 (m, 2H), 7.77-7.72 (m, 2H), 7.62-7.58 (m, 2H),
7.47 (dd, J = 5.7, 3.3 Hz, 1H), 7.38-7.32 (m, 3H), 7.05-7.03 (m, 1H), 5.75 (d, J = 8.6 Hz,
1H), 5.08 (dd, J = 10.4, 4.8 Hz, 2H), 4.77-4.74 (m, 2H), 3.99 (q, J = 3.2 Hz, 4H), 3.73-3.57
(m, 4H), 3.15-3.14 (m, 2H), 3.03-2.95 (m, 4H), 2.47-2.34 (m, 2H), 2.13-2.06 (m, 4H), 1.25
(s, 1H).

13-C NMR (101 MHz; CDCl3): 6 173.6, 173.5, 148.1, 148.1, 147.9, 141.8, 141.2, 138.8,
138.7, 138.7, 138.7, 138.51, 137.8, 136.2, 136.2, 129.0, 128.9, 127.2, 127.1, 127.0,
126.9,126.7,126.7,126.6, 126.6, 126.5,125.8,125.7,125.1, 124.8, 124.8, 124.7, 124 4,
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124.3,124.2,122.0, 121.5,72.2,72.0,71.1, 71.1, 70.6, 70.5, 68.7, 68.6, 67.5, 67.3, 51.4,
50.7,50.4,17.9,17.2

HRMS calculated for C3sH3sN209 [M+H]* 629.2499, found 629.2489
Balance 2. Melting point = 189-190°C

'H-NMR (400 MHz; CDClz): 6 8.10-7.87 (m, 2H), 7.67 (ddd, J = 10.4, 5.7, 3.3 Hz, 2H),
7.27-7.10(m, 6H), 5.65 (d, J = 8.6 Hz, 1H), 4.98-4.82 (m, 4H), 4.21-4.14 (m, 4H), 4.03-3.99
(m, 2H), 3.80-3.53 (m, 12H), 3.36-3.35 (m, 4H), 2.23 (s, 1H), 1.18 (s, 2H).

13-C NMR (101 MHz; CDCl3): & 175.6, 175.5, 147.9, 147.8, 143.2, 142.5, 140.7, 140.4,
138.4,138.3,137.2,137.1,129.1, 128.9, 126.8, 126.6, 126.1, 126.0, 125.6, 124.2, 124.0,
122.1,121.9,121.8, 121.6,71.1,71.0, 70.9, 70.9, 70.8, 70.7, 70.5, 70.4, 70.1, 67.1, 66.9,
49.2,48.9,46.1,45.9,16.8

HRMS calculated for C37H40N2010 [M+H]* 673.2761, found 673.2755

Balance 3. Melting point = 104-109°C

'H-NMR (400 MHz; CDCl3): 6 8.12-7.88 (m, 2H), 7.69-7.62 (m, 2H), 7.27-7.19 (m, 6H),
5.66 (d, J = 8.5 Hz, 1H), 4.98-4.76 (m, 4H), 4.04-3.80 (m, 10H), 3.71-3.61 (m, 8H), 3.48-
3.28 (m, 7H), 2.23 (s, 1H), 1.17 (s, 2H).

13-C NMR (101 MHz; CDCls): 6 16.7, 17.9, 46.5, 48.3, 48.6, 67.7, 70.3, 70.4, 70.5, 71.0,
710, 71.3, 121.6, 121.8, 122.4, 123.8, 123.1, 125.6, 125.6, 126.1, 126.3, 126.8, 126.9,
128.8, 129.3, 137.0, 138.3, 138.3, 140.4, 142.4, 143.0, 147.8, 148.0, 174.7

HRMS calculated for C39H44N2011 [M+H]* 717.3023, found 717.3017

Balance 1n. Melting point = 135-136°C

'H-NMR (400 MHz; CDCl3): & 8.09-7.93 (m, 2H), 7.80 (ddd, J = 9.6, 5.9, 3.5 Hz, 2H), 7.60
(ddd,J=7.0,5.8, 3.3 Hz, 2H), 7.49 (dd, J = 5.7, 3.3 Hz, 1H), 7.42-7.38 (m, 3H), 7.17 (d, J =
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6.9 Hz, 3H), 7.04 (dd, J = 8.2,0.4 Hz, ), 6.80-6.79 (m, 2H), 5.76 (d, J = 8.6 Hz, 1H), 5.06 (dd,
J=10.6, 5.1 Hz, 2H), 4.77 (dd, J = 10.6, 2.5 Hz, 2H), 4.00-3.97 (m, 4H), 3.64-3.45 (m, 4H),
3.13(dd, J = 5.5,2.8 Hz, 4H), 2.83-2.70 (m, 4H), 2.11 (s, 2H), 1.75-1.64 (m, 2H), 1.46-1.37
(m, 2H), 1.26 (s, 2H).

13-C NMR (101 MHz; CDCl3): 6 173.6, 173.6, 148.1, 148.0, 142.0, 141.4, 140.9, 138.8,
138.8,138.5,137.8,136.2,136.2,129.0, 128.9,127.8,127.1, 126.9, 126.4, 126.3, 125.8,
125.7,125.0, 124.6, 124.4, 124.2, 122.0, 121.5, 72.9, 72.7, 72.3, 72.3, 69.9, 67.9, 67.7,
60.0, 59.9, 56.2, 56.1, 51.4, 50.8, 50.5, 30.9, 29.7,17.9,17.2

HRMS calculated for C42H43N30g [M+H]* 718.3128, found 718.3119

Balance 1s. Melting point = 247-250°C

'H-NMR (400 MHz; CDCl3): & 8.09-7.92 (m, 2H), 7.74-7.70 (m, 2H), 7.61-7.57 (m, 2H),
7.45-7.44 (m, 1H), 7.33(ddd, J = 7.7,5.7, 3.3 Hz, 3H), 7.04 (d, J = 8.4 Hz,), 5.74 (d, ) = 8.6
Hz, 1H), 5.09 (dd, J = 10.4, 2.3 Hz, 2H), 4.72 (d, J = 10.4 Hz, 2H), 3.96 (q, J = 4.0 Hz, 4H),
3.73-3.58 (m, 4H), 3.19-3.09 (m, 2H), 3.03-2.96 (m, 4H), 2.10 (s, 2H), 2.10 (s, 2H), 1.52-
1.30 (m, 4H), 1.24 (s, 1H).

13-C NMR (101 MHz; CDCla): 6 173.6, 173.5, 148.1, 148.0, 141.9, 141.3, 138.7, 138.7,
138.5, 137.8, 136.2, 129.0, 128.88, 127.0, 126.8, 126.5, 126.4, 125.8, 125.7, 125.2,
124.8,124.3,124.2,122.0,121.5,72.8,72.8,72.0,71.8,70.6,67.9,67.7,51.2, 50.5, 50.2,
31.5,31.5,17.9,17.1

HRMS calculated for C35H36N20gS [M+H]* 645.2271, found 645.2260

Control balance C1. Melting point = 104-106°C.

'H-NMR (400 MHz; CDClz): 6 8.11-7.88 (m, 2H), 7.67 (ddd, J = 12.4, 5.7, 3.3 Hz, 2H),
7.27-7.14 (m, 6H), 5.67 (d, J = 8.7 Hz, 1H), 4.93-4.85 (m, 4H), 4.05-4.01 (m, 4H), 3.75 (dt,
J=3.8,1.8 Hz, 6H), 3.46 (s, 6H), 2.19 (d, J = 0.1 Hz, 1H), 1.17 (s, 2H).
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13-C NMR (101 MHz; CDCla): 6 174.4, 174.3, 148.0, 148.0, 142.7, 142.1, 140.1, 140.0,
139.6,138.3,138.1, 136.7,136.6, 129.2, 128.8, 127.0, 126.9, 126.4, 126.3, 126.3, 125.7,
125.6,125.5,123.9,123.7,122.8,122.7,122.7,122.6, 122.5,122.5, 122.5, 122.5, 122 4,
122.4,121.9,121.6,121.5,71.9,71.9,71.0, 71.0, 68.2, 68.0, 68.0, 59.1, 59.0, 48.5, 48.2,
47.0,47.0,46.9,18.0, 16.7

Control balance C2. Melting point = 176-178°C.

'H-NMR (400 MHz; CDCl3): 6 8.11-7.89 (m, 2H), 7.62 (ddd, J = 11.1, 5.7, 3.3 Hz, 2H), 7.25
(dt,J =5.4,2.6 Hz, 7H), 7.16 (d, J = 8.6 Hz, 1H), 5.66 (d, J = 8.6 Hz, ), 4.87-4.76 (m, 4H),
3.95-3.89 (m, 4H), 3.80-3.70 (m, 2H), 2.20 (s, 1H), 1.42-1.38 (m, 6H), 1.17 (s, 2H).

13-C NMR (101 MHz; CDCls): 6 174.37, 174.33, 147.98, 147.88, 143.0, 142.3, 140.2,
139.8, 138.4, 138.1, 136.74, 136.66, 129.2, 128.9, 127.02, 126.86, 126.38, 126.28,
125.69, 125.62, 123.81, 123.62, 122.72, 122.71, 121.9, 121.6, 77.4, 77.0, 76.7, 67.39,
67.20, 67.14, 67.13,48.4,48.2, 47.13,47.11, 18.0, 16.7, 15.31, 15.29

Syntheses of the anthracenyl crown ethers

KOH, +-BuOH, A

X =0, S, N-CH,-Ph
n=1-3

General procedure 1:
In a 250 ml round-bottom flask, a mixture of 4 mmol of the appropriate polyethylene

glycol, 5 mmol of KOH, and 10 ml of tert-butanol was refluxed with stirring for 30 minutes.
The reaction was then removed from heating and diluted with 60 ml of tert-butanol and
followed by the addition of 2 mmol (0.55g) of 9,10-bis(chloromethyl)anthracene. The
mixture was refluxed overnight, concentrated to a minimal volume, and then diluted with

40 ml of diethyl ether. The resulting organic mixture was washed with water. The organic
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phase was concentrated and subjected to flash column chromatography purification using

mixtures of ethyl acetate and hexane.

3,6,9,12,15,18,21-heptaoxa-1(9,10)-anthracenacyclodocosaphane

Prepared according to General Procedure 1. Yield = 32%. TH-NMR (400 MHz; CDCls): &
8.51(dd,J=6.9,3.3 Hz,4H), 7.58 (dd, J = 6.9, 3.3 Hz, 4H), 5.59 (s, 4H), 3.79-3.77 (m, 4H),
3.67-3.64 (m, 4H), 3.45-3.43 (m, 4H), 3.39-3.36 (m, 4H), 3.21-3.18 (m, 5H), 3.16-3.14 (m,
4H).

13-C NMR (101 MHz; CDCls): 6 130.7, 130.5, 125.7, 125.1, 70.8, 70.6, 70.4, 70.3, 69.7,
65.2

3,6,9,12,15,18-hexaoxa-1(9,10)-anthracenacyclononadecaphane

Prepared according to General Procedure 1. Yield = 33%. 1H-NMR (400 MHz; CDCl3): &
8.52 (dd, J = 6.9, 3.3 Hz, 4H), 7.58 (dd, J = 6.8, 3.1 Hz, 4H), 5.61 (s, 4H), 3.71 (dd, J = 5.5,
3.5 Hz, 6H), 3.56 (dd, J = 5.3, 3.6 Hz, 4H), 3.27-3.20 (m, 8H), 2.95 (s, 4H).
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13-C NMR (101 MHz; CDCls): § 130.7, 130.5, 125.6, 125.2, 70.5, 70.3, 70.1, 69.7, 69.1,
64.8

)
(0} Q (o)
C W
o/

3,6,9,12,15-pentaoxa-1(9,10)-anthracenacyclohexadecaphane

Prepared using General Procedure 1: Yield = 28%. 'H-NMR (400 MHz; aceton-de): 6 8.63
(dd, J=7.0, 3.3 Hz, 4H), 7.61-7.59 (m, 4H), 5.66 (s, 4H), 3.61-3.59 (m, 5H), 3.30-3.28 (m,
4H), 2.91 (dd, J = 5.7, 5.2 Hz, 4H), 2.67 (t, J = 5.6 Hz, 4H).

13-C NMR (101 MHz; CDCls): 6 130.7, 130.6, 125.6, 125.2,77.5, 77.2, 76.8, 70.1, 70.0,
69.9, 69.0, 64.2

(7
\

C W
PN

O

9-benzyl-3,6,12,15-tetraoxa-9-aza-1(9,10)-anthracenacyclohexadecaphane

Prepared using General Procedure 1: Yield = 29%. 1H-NMR (400 MHz; CDCl3): 6 8.55 (dd,
J=7.0,3.3Hz 4H), 7.59 (dd, J = 6.9, 3.2 Hz, 4H), 7.26-7.12 (m, 5H), 5.63 (s, 4H), 3.61 (t,
J=45Hz 4H), 3.31 (dd, J = 8.1, 3.5 Hz, 6H), 2.81 (t, J = 6.7 Hz, 4H), 1.89 (t, J = 6.7 Hz,

4H).
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13-C NMR (101 MHz; CDCla): 6 139.5, 130.8, 130.7, 128.7, 128.0, 126.7, 125.6, 125.2,
69.8, 68.8, 68.8, 64.5, 59.5, 53.5

W,
(0} Q O,
w5
s/

3,6,12,15-tetraoxa-9-thia-1(9,10)-anthracenacyclohexadecaphane

Prepared using General Procedure 1: Yield = 25%. 'H-NMR (400 MHz; CDCls): 6 8.54 (dd,
J=6.9,3.3 Hz 4H), 7.62-7.59 (m, 4H), 5.64 (s, 4H), 3.70-3.68 (m, 4H), 3.35-3.33 (m, 4H),
2.98(t,J=7.2Hz 4H), 1.89 (t, J = 7.2 Hz, 4H).

13-C NMR (101 MHz; CDCls): 6 130.8, 130.6, 125.7,125.2,70.7, 69.8, 69.7, 64.7, 31.5
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X-ray crystal structure of Balance 1 (CCDC number 1858930)

Prob = S0
Temp = 150

STAY:

PLATON-Moy 11 14:34:40 2017 - (70316)

Z =159 ] RES= 0 -128 X
Bond precision: C-C = 0.0024 A Wavelength=1.54178
Cell: a=10.6256(6) b=14.6830(8) c=20.9217(10)

alpha=110.478(3) beta=90.035(2) gamma=90.542 (2)
Temperature: 150 K

Calculated Reported
Volume 3057.7(3) 3057.7(3)
Space group P -1 P -1
Hall group -P 1 -P 1
Moiety formula C35 H36 N2 09 C35 H36 N2 09
Sum formula C35 H36 N2 09 C35 H36 N2 09
Mr 628.66 628.66
Dx,g cm-3 1.366 1.366
Z 4 4
Mu (mm-1) 0.818 0.818
FO000 1328.0 1328.0
F000"' 1332.37
h, k, lmax 13,18,26 13,17,26
Nref 13347 12348
Tmin, Tmax 0.872,0.921 0.609,0.754
Tmin' 0.870

Correction method= # Reported T Limits: Tmin=0.609 Tmax=0.754
AbsCorr = MULTI-SCAN

Data completeness= 0.925 Theta (max)= 80.121
R(reflections)= 0.0497( 9787) wR2 (reflections)= 0.1311( 12348)
S = 1.047 Npar= 838
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X-ray crystal structure of Balance 1s (CCDC number 2321755)

Prob = 50
Temp = 150

48 Y

- (70316)

N PLATON-Jan 9 14:27:35 2018

108 X

Bond precision: C-C = 0.0036 A Wavelength=0.71073
Cell: a=10.0840(6) b=15.1221(8) c=22.3730(13)

alpha=100.593(2) beta=94.039(2) gamma=95.970 (2)
Temperature: 150 K

Calculated Reported
Volume 3321.3(3) 3321.3(3)
Space group P -1 P -1
Hall group -P 1 -P 1
Moiety formula 2(C35 H36 N2 08 S), C H C13 2(C35 H36 N2 08 S), C H C13
Sum formula C71 H73 C13 N4 0Ol6 S2 C71 H73 C13 N4 016 S2
Mr 1408.80 1408.80
Dx,g cm-3 1.409 1.409
Z 2 2
Mu (mm-1) 0.274 0.274
F000 1476.0 1476.0
FO000' 1478.07
h, k, lmax 14,21,32 14,21,31
Nref 20450 29270
Tmin, Tmax 0.936,0.970 0.635,0.746
Tmin' 0.884

Correction method= # Reported T Limits: Tmin=0.635 Tmax=0.746
AbsCorr = MULTI-SCAN

Data completeness= 1.431 Theta (max)= 30.594
R(reflections)= 0.0552( 20258) wR2 (reflections)= 0.1584( 29270)
S = 1.043 Npar= 1004
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X-ray crystal structure of Balance C1 (CCDC number 2321756)

Prob = 50
Temp = 150

8Y

- (70316)

™ PLATON-Moy 3 17:36:28 2019

-38 BUE_X2_2 _OP 21/n R = 0.06 RES= 0 -20 X

Bond precision: C-C = 0.0022 A Wavelength=0.71073
Cell: a=17.0682(11) b=11.8271(7) c=27.346(3)

alpha=90 beta=106.721(4) gamma=90
Temperature: 150 K

Calculated Reported

Volume 5286.9(8) 5286.9(7)
Space group P 21/n P 21/n
Hall group -P 2yn -P 2yn
Moiety formula C31 H30 N2 06 ?
Sum formula C31 H30 N2 06 Cl24 H120 N8 024
Mr 526.57 2106.27
Dx,g cm-3 1.323 1.323
Z 8 2
Mu (mm-1) 0.092 0.092
F000 2224.0 2224.0
F00O0' 2225.10
h,k, lmax 24,16,39 24,16,39
Nref 16186 15010
Tmin, Tmax 0.951,0.961 0.665,0.746

.951

Tmin' 0
Correction method= # Reported T Limits: Tmin=0.665

Tmax=0.746 AbsCorr MULTI-SCAN

Data completeness= 0.927 Theta (max)= 30.542

R(reflections)= 0.0566( 10258) wR2 (reflections)= 0.1732( 15010)
S =1.106 Npar= 995
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proton NMR spectrum
400 MHz, chloroform-d

(>

Current Data Parameters

NAME anthracenyl-tetraethylene-crown-ether
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170103
Time 10.48
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 50.8

DW 60.800 usec
DE 6.00 usec
TE 295.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 9.30 usec
PL1 dB

SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300000 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

4.00
3.99
3.99

4.02
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[ M=) < N
N~ © 0 AN O <t ™ ~ QA © © Current Data Parameters
] TN NAM anthracenyl-tetraethylene-crown-ether-carbon
oo [ToNTe] < — @© o O o - EXPNO v v
mnm [aVIaV] NN O [ NeNe Mool <t PROCNO 1
- - N~~~ NN~ © O ©
F2 - Acquisition Parameters
Date_ 20170103
ime 11.01
INSTRUM spect
PROBHD 5 mm PABEO BB-
PULPROG 290930
65536
SOLVENT cpc13
NS 150
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
a0 1.3631488 sec
RG 32768
D 20.800 usec
DE 6.00 usec
TE 295.4 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
D0 1
= CHANNEL f1 =
NUC1 13C
p1 7.30 usec
331 0 dB
sFO1 100.6228298 MHz
= - CHANNEL £2 =
CPDPRG (2 waltz1l6
NUC2 1
PCPD2 80.00 usec
0 O P12 0 dB
PL12 20.00 dB
PL13 22.00 dB
SFO2 400.1316005 MHz

F2 - Processing parameters
32768

SF 100.6127690 MHz

O O SSB 0

o 2 I
carbon NMR spectrum
400 MHz, chloroform-d
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Current Data Parameters

NAME 18-Crown-6-anthrenyl ether

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20181008
Time 13.44
INSTRUM spect
O\/\ PROBHD 5 mm PABBO BB-
O/\l PULPROG 2930
D 65536
O SOLVENT CDC13
NS 9
DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz
4.0894465 sec

(0] 20
O RG 287
O/\/ DW 62.400 usec

DE 6.50 usec
TE 298.0 K
.00000000
proton NMR spectrum 00 ' y °%¢

400 MHz, chloroform-d

======== CHANNEL f]l ========

SFO1 400.1324710 MHz
NUC1 1H

Pl 9.30 usec
PLW1 18.00000000 W
F2 - Processing parameters
SI 65536

SF 400.1300000 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

NAME ether-crown-anthracene
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161117
Time 11.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT cDC13
NS 15000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
RQ 1.3631488 sec
RG 575
DW 20.800 usec
DE 6.00 usec
TE 295.9 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1 =
13C
7.30 usec

0 dB
100.6228298 MHz

= CHANNEL f2 =
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0 dB

PL12 20.00 dB
PL13 22.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768

SF 100.6127690 MHz
WDW EM
SSB 0

L8 1.00 Hz
GB 0

PC 1.40

carbon NMR spectrum
400 MHz, chloroform-d
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8.521
8.513
8.504
8.495
7.590
7.582
7.573
7.564

£

/

o/\(‘)
seclp
Q 0')

N

proton NMR spectrum
400 MHz, chloroform-d

Y

—5.590

3.790
3.780
3.775
3.768
3.666
3.659
3.654
3.644
3.454
3.444
3.437
3.431
3.388
3.381
3.375
3.368
3.359
3.210
3.207
3.200
3.192
3.186
3.161
3.153
3.146
3.138
3.135

L_g=éés§s§§s§§§§§;§§%%é§&éfiggé%%%%ggggggggs;a—J

Lo

Current Data Parameters

NAME 7-membered-anthracene

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170718

Time 17.58

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9845889 sec

RG 128

DW 60.800 usec

DE 6.00 usec

TE 296.5 K

D1 1.00000000 sec

TDO 1
CHANNEL f1

NUC1 1H

Pl 9.30 usec

PL1 dB

SFO1 400.1324710 MHz

F2 - Processing parameters
SI 2768

SF 400.1300000 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

4.03
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carbon NMR spectrum
400 MHz, chloroform-d

Current Data Parameters

NAME 7-membered-anthracene-carbon
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170718
Time 19.01
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 575

alul 20.800 usec
DE 6.00 usec
TE 297.0 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 7.30 usec
PL1 0 dB

SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6

NUC2 1H
PCPD2 80.00 usec
PL2 0 dB

PL12 20.00 dB
PL13 22.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127690 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters
N.

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190116
Time 14.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT cDC13
NS 228
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 = =
100.6218241 MHz
13C
7.50 usec

75.00000000 W

CHANNEL f2 =: =
400.1316005 MHz

1H

waltzl6
90.00 usec
18.00000000
0.19220001
0.09667500

==

F2 - Processing parameters

ST 32768

SF 100.6127690 MHz
WDW

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

Aza-tetraethylene-glycol-anthracene-carbon
1

carbon NMR spectrum
400 MHz, chloroform-d
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8.562
8.554
8.545
8.537
7.601
7.593
7.584
7.576
7.238
7.234
7.220
7.207
7.190
7.136
7.132
7.116

<
J
!
\
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S

proton NMR spectrum
400 MHz, chloroform-d

Ly

5.629

Current Data Parameters

NAME Aza-tetraethylene-glycol-anthracene

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20190116

Time 14.30

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 6

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 80.6

DW 62.400 usec

DE 6.50 usec

TE 298.0 K

D1 1.00000000 sec

TDO 1
CHANNEL f1

SFO1 400.1324710 MHz

NUC1 1H

Pl 9.30 usec

PLW1 18.00000000 W

F2 - Processing parameters

SI 65536

SF 400.1300000 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

- © N~
@ ® |o®
o o [aV1R o

o (2] (3]
< ] o
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ent Data Parameters
thio-tetraethylene-glycoll-anthracene-carbon
1

1
F2 - Acquisition Parameters
Date_ 2
Time 5
INSTRUM spect
PROBHD 5 mm PABBO BB-
2gpg30
FEE
> 3
564
4
.461 Hz
66798 Hz
31488 sec
2050
20.800 usec o
6.50 usec
300.0 K

2.00000000 se
0.03000000 se
1

= CHANNEL f1

SFOL 100.6218241 MHz O

NUC1 13C

P1 7.50 usec

PLW1 .00000000 W S

= CHANNEL f2
400.131600
1

carbon NMR spectrum
400 MHz, chloroform-d

0.19220001 W

PLW13 0.09667500 W
F2 - Processing parameters
SI 32768

SF 100.6127690 MHz
WoW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm
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8.557
8.549

8.540
8.531

7.618
7.611
7.603

7.594
7.586

(O ®)

o) (0]

‘\/S\/’
proton NMR spectrum
400 MHz, chloroform-d

5.644

Current Data Parameters

NAME thio-tetraethylene-glycoll-anthracene

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20191025

Time 19.45

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2930

TD 65536

SOLVENT CDC13

NS 3

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 256

DW 62.400 usec

DE 6.50 usec

TE 298.0 K

D1 1.00000000 sec

TDO 1
CHANNEL fl ===

400.1324710

1H
9.30 usec
18.00000000 w

F2 - Processing parameters

ST 65536

SF 400.1300000 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

3.96

3.99

4,

0 3.5
3 1
< P
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NONOOOOWANMDMOr—OMMONONNTOON ©
VOBV ANOUNT O A T OOOMNMAN DL OBNBRIEIBILES 5o Current Data Parameters
— - - > ™ 0 ) O™ ) )
PRITITNISAAXAINNANAAIIINE ddrSdsNN oo NS NAME 15-C-5-No2-balance-carbon
- mrmrmmFrm@Frr-rm-mrmrr-m—-r-rr-r rm—rrrrrresTr-Tor NNNNMNOOOOLWLW - EXPNO 1
N TS YW W \/ 1
F2 - Acquisition Parameters
Date_ 20180718
Time 21.08
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™D 65536
SOLVENT cDC13
NS 640
DS 4
SWH 24038.461 Hz
NO, FIDRES 0.366798 Hz
A0 1.3631488 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
(o] TE 300.0 K
N D1 2.00000000 sec
CHj, D11 0.03000000 sec
(0] TDO 1
0 , ———————— CHANNEL fl =====——=
SFO1 100.6218241 MHz
@ Q\_} NUC1L 13¢
Pl 7.50 usec
O 0 PLW1 75.00000000 W
<§_—— ———————— CHANNEL f2 =====——=
(0] o SFO2 400.1316005 MHz
NUC2 1H
\\___// CPDPRG[2 waltzl16
PCPD2 90.00 usec
Balance 1 PLW2 18.00000000 W
Carbon NMR Spectrum PLW12 0.19220001 W
400 MHz, chloroform-d PLWL3 0.09667500 W
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm


Bright Emenike


Balance 1
Proton NMR Spectrum
400 MHz, chloroform-d

Rl

Current Data Parameters

NAME balance-anthracenyl-15-c-5-nitro

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170815

Time 16.57

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

N02 D 65536

SOLVENT CDC13

NS 6

DS 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9845889 sec
CHg RG 287

DW 60.800 usec

DE 6.00 usec

TE 296.5 K

D1 1.00000000 sec

TDO 1

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

NUC1 1H

Pl 9.30 usec

PL1 0 dB

SFO1 400.1324710 MHz

F2 - Processing parameters

SI 32768

SF 400.1300000 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

o (o[~ (o -
@ |12|2|NI| (2 ©
| lailail~|cil |© o

2.03
4.02
0
0
0
4.06
2.04
3.95
1.31

2.01
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NO,

(o)
oA
Balance 2

Proton NMR Spectrum
400 MHz, chloroform-d

ik

Current Data Parameters

NAME 18-C-6-Balance-No2
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20181120

Time 18.59
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 10

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 203

DW 62.400 usec
DE 6.50 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 9.30 usec
PLW1 18.00000000 w

F2 - Processing parameters
SI 65536

SF 400.1300000 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

e

N~ AN | - N
S| |« |5 | q
o - O (9] N~
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NO,

o—/—O

o\_\ o—)

Balance 2
Carbon NMR Spectrum
400 MHz, chloroform-d
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Current Data Parameters

NAME 18-C-6-Balance-No2-carbon

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20181121

Time 8.17

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 13796

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631488 sec

RG 2050

DW 20.800 usec

DE 6.50 usec

TE 300.0 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL f1 ========

100.6218241 MHz

13C
7.50 usec
75.00000000 W

======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG|[2 waltzl6
PCPD2 90.00 usec
PLW2 18.00000000 W
PLW12 0.19220001 w
PLW13 0.09667500 W

F2 - Processing parameters
SI 32768

SF 100.6127690 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters NO
|AME Aza-tetraethylene-balance 2

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190117

Time 10.03
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 181

DW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l

SFO1 400.1324

NUC1

Pl

PLW1 18.00000000 W

F2 - Processing parameters

ST 65536

SF 400.1300000 MHz

WDW EM

SSB 0

LB 0.30 Hz

e . Balance 1y
PC 1.00

Proton NMR Spectrum
400 MHz, chloroform-d

LM

1.90

0.59
2.00
1.96
3.99
4.27
3.95

3.97

2.41
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Current Data Parameters

NAME Aza-tetraethylene-balance-carbon
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190119

Time 11.11
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 48000

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 2050

alul 20.800 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL f1l =
100.6218241 MHz
13C
7.50 usec
75.00000000 W

== CHANNEL f2 =
400.1316005 MHz
1H
waltzl6
90.00 usec
18.00000000 W
0.19220001 W
0.09667500 W

F2 - Processing parameters

ST 32768

SF 100.6127690 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

L,

Balance 1y
Carbon NMR Spectrum
400 MHz, chloroform-d
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Balance 3
Proton NMR Spectrum
400 MHz, chloroform-d

NO,

Current Data Parameters
NAME

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20170725
Time 9.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30

TD 65536
SOLVENT CDC13

NS 9

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 203

DW 60.800 usec
DE 6.00 usec
TE 296.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 9.30 usec
PL1 0 dB

SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300000 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

7-membered-NO2-balance-1
1

5.72

0.39

3.67
0
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Current Data Parameters

T TONODANOANNTOMNMT OWO—0MS
NOOOTMOAMANDIMOVNOA —©O©O0M®O © NDMONST N ©ON © A — NAME 21-C-7-Balance-NO2-carbon
ITNNOAODOBOBODOGOGOGOWITFOAN— — Moo Yon AT N EXPNO 1
NS STFTTTOOMOOOANANNANANNNNNNANNAN OO0 ON 00 © N~ © PROCNO 1
~_TYrr- r-r-rrrmefrr T rrr T rrrr T T T TTITOTOT NININNINN O < < < -
F2 - Acquisition Parameters
Date_ 20231223
Time 16.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 3105
DS 4
SWH 24038.461 Hz
NO, FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 2050
DW 20.800 usec
(@] DE 6.50 usec
N TE 300.0 K
CHj D1 2.00000000 sec
o D11 0.03000000 sec
TDO 1
/= )
X ======== CHANNEL fl ========
& Q\_) SFO1 100.6228293 MHz
o) NUC1 13C
(0] Pl 7.50 usec
PLW1 75.00000000 W
(o) )
O ======== CHANNEL f2 ========
SFO2 400.1316005 MHz
'3 NUC2 1H
CPDPRG|[2 waltzl6
PCPD2 90.00 usec
carbon NMR spectrum PLW?Z 1223228882 W
PLW . W
400 MHz, chloroform bWl 0. 09667500 W
F2 - Processing parameters
ST 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I ! I ! I ! I ! I ! I ! I I
180 160 140 120 100 80 60 20 ppm
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Current Data Parameters

NAME control-ether-No2

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20171110

Time 15.14

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2930

D 65536

SOLVENT CDC13

NS 13

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 228

DW 62.400 usec

DE 6.50 usec

TE 298.0 K

D1 1.00000000 sec

TDO 1
CHANNEL f1

SFO1 400.1324710 MHz

NUC1 1H

Pl 9.30 usec

PLW1 18.00000000 w

F2 - Processing parameters

SI 65536

SF 400.1300000 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

control C2
proton NMR spectrum
400 MHz, chloroform-d

[l
I.QCO
O

7.11

0.39

I ‘-o" i
4.01

- s

1.84
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126.29
125.70
125.63
123.83
123.63
122.73
122.51
121.90
121.60

N~ O
Q ©
O ©
[aVaV]
ao

Y e (e v \

174.39
174.34
148.00
147.90
142.98
142.36
140.17
139.77
138.37
138.15
136.75
136.67
129.23
128.87
127.03

Current Data Parameters

NAME diethoxy-balance-No2-control-carbon
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20231223
Time 13.39
INSTRUM spect
PROBHD 5 mm PABBO BB-—
NO PULPROG 2gpg30
2 ™ 65536
SOLVENT cDC13
NS 218
DS 4
SWH 24038.461 Hz
o FIDRES 0.366798 Hz
AQ 1.3631488 sec
N RG 2050
(o) CH3 DW 20.800 usec
O DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228293 MHz
NUC1 13C
o Pl 7.50 usec
PLW1 75.00000000 W
CHANNEL f2
SF02 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
C2 PCPD2 90.00 usec
PLW2 18.00000000 W
PLW12 0.19220001 W
carbon NMR spectrum Frin s 0.09667500 W
400 MHZ) ChlorOform F2 - Processing parameters
ST 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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1.170

Current Data Parameters

NAME balance-NO2-control-ethyleneglycol-monomethylether
EXPNO 1
NO PROCNO 1
2
F2 - Acquisition Parameters
Date_ 20190318
Time 16.42
INSTRUM spect
O PROBHD 5 mm PABBO BB-
N CH PULPROG zg30
D 65536
) (0] = SOLVENT €DC13
\/\ NS 16
(o) DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
20 4.0894465 sec
RG 287
DW 62.400 usec
DE 6.50 usec
TE 298.0 K
control C1 D1 1.00000000 sec
proton NMR spectrum gy 1
400 MHz, chloroform-d oo CHANNEL £1 —mmmmmee
(o] SFO1 400.1324710 MHz
/ NUC1 1H
Pl 9.30 usec
PLW1 18.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

A

(8]
_/_
1.90 g
1.92
51
75
0.40
4.00
3.96
5.98
6.08
26
1.87

~—
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174.37
174.34
147.99

147.90

142.74

142.11

140.04
139.64

138.36

138.11

136.71
136.62
129.21
128.85
127.04
126.88

126.44
126.35

125.71
125.64
123.91

123.71
122.69

122.47

121.91

121.59

N T ——==\N\we——

NO,

o)
/

control C1

carbon NMR spectrum
400 MHz, chloroform-d
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T—16.72

T
180

T
160

T
140

T
120

T
100

80

60

40

20

ppm

Current Data Parameters
NAME  bal N

trol bon
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190319
Time 7.06
INSTRI

UM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
1D 65536
SOLVENT CDCI3
NS 15000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
Al

Q 1.3631488 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE .0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

====== CHANNEL f1 ========
100.6228303 MHz
13C

NUC1
P1 7.50 usec
PLW1 75.00000000 W

=== CHANNEL f2 ========
400.1316005 MHz
1H

SFO2
NUC2
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 18.00000000 W
PLW12 0.19220001 W
PLW13 0.09667500 W
F2 - Processing parameters
| 32768
SF 100.6127690 MHz
DW EM
B 0
LB 1.00 Hz
0
PC 1.40
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NI 0O MU OOANL NI ONODLOWL M HOANNANNTOATYTNMET OO I-0MWU ITANONOTT
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OO MMM MMM MMM ANANNNN A A A A
Current Data Parameters
NAME 15c5-anthracene-sulfide-balance-chloroform-2
EXENO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180129
Time 16.51
INSTRUM spect
NO PROBHD 5 mm PABEO BB-
2 PULPROG 6222;
SOLVENT cpc13
NS 12
DS 2
SWH 8012.820 Hz

FIDRES 0.122266 Hz

298.
1.00000000 sec

s 400.132471

NU 1H

P1 9.30 usec
PLWL 18.00000000 W
F2 - Processing parameters
ST 65536

SF 400.1300000 MHZ
WDW EM
SsB 0

LB 0.30 Hz
GB 0

PC 1.00

Balance 1s
Proton NMR Spectrum
400 MHz, chloroform-d
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Balance 1s
Carbon NMR Spectrum
400 MHz, chloroform-d
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