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SUPPLEMENTARY MATERIAL

Experimental part
General

General: Chemicals and solvents were purchased from commercial suppliers or purified by standard
techniques. For thin-layer chromatography (TLC), silica gel plates (Merck 60 F254) were used and
compounds were visualized by irradiation with UV light and/or by treatment with a KMnQ, solution. Flash
chromatography was carried out using Macherey—Nagel silica gel (0.04-0.063 mm). MW-assisted syntheses
were carried out with a CEM DISCOVER monomode system in closed vessel in manual mode (no remote PC
control) with infrared sensor for temperature control and with no pressure control. Petroleum ether refers
to the fraction with the boiling range 40-60 °C. 'H and *C NMR spectra were recorded with a Bruker 250,
Bruker 300 MHz or Bruker Avance Il 400 MHz spectrometers. HRMS spectra were recorded on
MeOH/CH2CL2 or in CH2CL2 with a Waters Q-TOF Premier, with atmospheric pressure chemical ionization
(APCI) as ion source.

e [70] and [60]PCBM derivatives

Synthesis of methyl 4-Benzoylbutyrate. This compound was prepared on 5g scale starting from 4-
benzoylbutyric acid and MeOH using HCl gas following a procedure previously reported in literature.
Methyl 4-Benzoylbutyrate was obtained as a colorless oil (yield: 88%).

Synthesis of methyl 4-Benzoylbutyrate p-Tosylhydrazone (1). Methyl 4-Benzoylbutyrate (4.5 g, 21.8 mmol)
and p-toluenesulfonyl hydrazide (5.0 g, 1.2 eq) were placed in a round bottom flask and methanol was
added (15 mL).The mixture was stirred and refluxed for 6 h and then stirred overnight at room temperature
and lastly cooled to -15 °C. The product was collected by filtration, washed with cold methanol and dried
under vacuum to obtain 4-Benzoylbutyrate p-Tosylhydrazone as white crystals (yield: 92 %).

General procedure for preparation of 1-phenyl-1-(3-(methoxycarbonyl)propyl)diazomethane. Sodium
methoxide (3.73 mg, 0.069 mmol) was added in a glass vial (ca. 10 mL tube) sealed with a teflon septum
containing a solution of 4-Benzoylbutyrate p-Tosylhydrazone (17.20 mg, 0.046 mmol) in dry pyridine (2 mL).
The mixture was stirred at room temperature for 15 minutes.



Synthesis of PCBM derivatives (2a-c, 3a-c). A solution of Cgg or C (50.00 mg) in 3 mL of ODCB (previously
sonicated for about 15 minutes) was added to a previously prepared mixture containing the appropriate
quantity of 1-Phenyl-1-(3-(methoxycarbonyl)propyl)diazomethane in dry pyridine. The resulting mixture
was kept under MW irradiation at 180 °C (48 W) for appropriate time. After cooling down, pyridine was
removed under vacuum and the remaining reaction mixture was directly chromatographated on silica gel
without removal of the remaining solvent (Silica gel column conditions for Cgp-derivatives: Hexane/Toluene
3:1 up to 9:1 Toluene/Hexane for monoadduct recovery and then dichlorometane for bisadducts. Column
conditions for Cso-derivatives: Hexane/Toluene 3:1 up to 2:1 Toluene/Hexane for monoadduct recovery and
then dichlorometane for bisadducts recovery). Both mono and bis-adducts were solubilized and transferred
to a centrifuge tube using a minimal amount of chloroform and subsequently precipitated with methanol.
(2a) 'H NMR (400 MHz, CDCl3/CS,) &: 7.92 (d, J = 7.2 Hz, 2H; o-H arom), 7.55 (t, J = 7.3 Hz, 2H; m-H arom),
7.51-7.41 (m, 1H; p-H arom), 3.68 (s, 3H; OCHs), 2.92 (t, J = 7.3Hz, 2H; PhCCH,), 2.53 (t, J = 7.3 Hz, 2H;
CH,CO,Me), 2.20 (q, J = 7.3 Hz, 2H; CH,CH,CO,Me). *C NMR (100 MHz, CDCl5/CS,) &: 172.65 (C=0), 148.46,
147.51, 145.62, 145.01, 144.86, 144.59, 144.47, 144.28, 143.89, 143.57, 142.82, 142.76, 142.02, 141.94,
140.84, 140.60, 137.87, 137.47, 136.48, 131.85, 128.31, 128.10, 79.60 (Ce sp’), 51.64 (OCHs), 51.26
(PhCCH,), 33.69, 33.56 (PhCCH, and CH,CO,Me), 22.33 (CH,CH,CO,Me). HRMS calculated: 933.0891; found:
933.2404 [M-Na]". (2b) 'H NMR (400 MHz, CDCls) &: 8.24-7.31 (m, 10H; H arom), 3.81-3.52 (m, 6H; OCH;),
3.23-1.85 (m, 12H; PhCCH,, CH,CO,Me and CH,CH,CO,Me). HRMS calculated: 1123.1885; found: 1123.3757
[M-Na]*. (2c) "H NMR (250 MHz, CDCls) &: 8.23-7.29 (m, 15H; H arom), 3.89-3.35 (m, 9H; OCHj3), 3.23-1.85
(m, 18H; PhCCH,, CH,CO,Me and CH,CH,CO,Me). HRMS calculated: 1314.2878; found: 1314.6711 [M-Na]".
(3a) 'H NMR (250 MHz, CDCl5/CS,) &: 7.93-7.19 (m, 5H; H arom), 3.75, 3.69, 3.52 (s, 3H; OCH; isomers
mixture), 2.53-2.37 (m, 4H; PhCCH, and CH,CO,Me), 2-19-1.75 (m, 2H; CH,CH,CO,Me). HRMS calculated:
1053.0891; found: 1053.0590 [M-Na]". (3b) "H NMR (400 MHz, CDCl5) &: 7.96-7.00 (m,10H; H arom), 4.10-
3.22 (m, 6H; OCHs), 2.71-1.93 (m, 12H; PhCCH,, CH,CO,Me and CH,CH,CO,Me). HRMS calculated:
1245.1963; found: 1245.1877 [M-Na]’. (3c) HRMS calculated: 1433.2878; found: 1433.6976 [M-Na]".
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Figure S1. 'H NMR Spectrum of 2a

€€'TT—

9g'€€

6966

9Z'LG

v9'Ls/

89'9/

an- /g

1e'227)

0P8t

18T .

G LE LT orwwvw

9oyl tesCh

80 |1 mmuvﬂ/

6 LY L] mw.%T

cozyif 99

oLrzyL] ¥8O0vH

racxadh INANI4d

L5epL] 0T

egerLf 9L<vh

gzyyL| ¢8<riy

Lryyly LS EVH

65 vrL§ 68E€VH

29'GY L1 Om..v.vfﬁ
z9'syL”

S9TLL— LG IbIN
TN

100

60 40 20

80

160 140 120

180

ppm

Figure S2. °C NMR Spectrum of 2a
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Figure $6. '"H NMR Spectrum of 3b.
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Figure S8. From the top: simulated, experimental and full HRMS spectrum of 2b.
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Figure S10. From the top: simulated, experimental and full HRMS spectrum of 3a.
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Figure S11. From the top: simulated, experimental and full HRMS spectrum of 3b.
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e [70] and [60]DPM6 derivatives

Synthesis of 4,4’-dihexyloxybenzophenone-p-Tosylhydrazone (4). The synthesis of this compound was
carried out following procedures previously reported in literature.”* This compound was prepared starting
from commercially available 4,4’-dihydroxybenzophenone in two synthetic steps and on 5g scale.

General procedure for preparation of 4,4'-(diazomethylene)bis(hexyloxybenzene). Sodium methoxide
(3.73 mg, 0.069 mmol) was added in a glass vial (ca. 10 mL tube) sealed with a teflon septum containing a
solution of 4,4’-Dihexyloxybenzophenone-p-Tosylhydrazone (25.30 mg, 0.046 mmol) in dry pyridine (2 mL).
The mixture was stirred at room temperature for 15 minutes.

Synthesis of DPM6 derivatives (5a-b, 6a-b). A solution of Cgy or Cyo (50.00 mg) in 3 mL of ODCB (previously
sonicated for about 15 minutes) was added to a previously prepared mixture containing the appropriate
quantity of 4,4'-(diazomethylene)bis(hexyloxybenzene) in dry pyridine. The resulting mixture was kept
under MW irradiation at 180 °C (48 W) for appropriate time. After cooling down, pyridine was removed
under vacuum and the remaining reaction mixture was directly chromatographated on silica gel without
removal of the remaining solvent (Silica gel column conditions for Cgo-derivatives: CS, to recover unreacted
Ceo and then Hexane/Toluene 4:1 and 3:1 for monoadduct recovery and finally Hexane/toluene 1:1 for
bisadducts recovery. Column conditions for Cso-derivatives: CS, to recover unreacted C;o and then
Hexane/Toluene 6:1 and 4:1 for monoadduct recovery and finally Hexane/Toluene 2:1 for bisadducts
recovery). Both mono and bis-adducts were solubilized and transferred to a centrifuge tube using a minimal
amount of chloroform and subsequently precipitated with methanol. (5a) *H NMR (250 MHz, CDCl) 8: 7.97
(d, J = 8.6 Hz, 4H), 6.98 (d, J = 8.6 Hz, 4H), 3.98 (t, J = 6.5 Hz, 4H; OCH,), 1.97-1.68 (m, 4H; OCH,CH,), 1.54-
1.19 (m, 12H; -CH,-), 0.91 (t, J = 6.6 Hz, 6H; CH,CHs). ®C NMR (62.5 MHz, CDCl5/CS,) &: 158.68 (Ca-0),
148.48, 145.34, 145.10, 145.02, 144.63, 144.52, 144.18, 143.78, 142.92, 142.85, 142.23, 142.05, 140.76,
138.17, 131.75, 131.20, 114.60, 79.57 (Ceo sp°), 68.00 (OCH,), 57.30 (Cppm), 31.67, 29.35, 25.85, 22.73,
14.09. HRMS calculated: 1087.2637; found: 1087.2247 [M-H]". (5b) "H NMR (250 MHz, CDCl;) &: 8.20-7.50
(m, 8H), 7.12-6.60 (m, 8H), 4.08-3.78 (m, 8H; OCH,), 2.04-1.1 (m, 32H, -CH,-), 1.1-0.64 (m, 12H; CH,CHs).
HRMS calculated: 1453.5195; found: 1453.4471 [M-Na]". (6a) "H NMR (250 MHz, CDCl;) &: 7.95, 7.83, 7.46
(d, J = 7.9 Hz, 4H), 6.95, 6.65 (d, J = 7.9 Hz, 4H), 3.99, 3.80 (m, 4H; isomers mixture), 2.09-1.12 (m, 16H;
OCH,CH, and -CH,-), 1.12-0.68 (m, 6H; CH,CHs). *C NMR (100 MHz, CDCl3/CS,) &: 158.42, 155.69, 155.41,
151.83, 150.95, 150.61, 150.30, 149.18, 148.99, 148.90, 148.26, 148.05, 147.77, 147.29, 147.19, 146.85,
146.73, 145.82, 145.49, 145.25, 144.26, 143.71, 143.53, 143.11, 142.38, 141.42, 141.35, 139.81, 138.57,
137.16, 136.58, 133.74, 132.56, 131.52, 131.14, 130.99, 130.60, 130.38, 114.53, 114.19, 106.59, 71.72,
69.62, 67.83, 67.65, 65.46, 43.03, 40.73, 31.65, 29.31, 25.83, 22.76, 14.11. HRMS calculated: 1208.2637;
found: 1208.2496 [M-H]". (6b) "H NMR (250 MHz, CDCl3) &: 8.21-7.33 (m, 8H), 7.21-6.49 (m, 8H), 4.26-3.60
(m, 8H; OCH,), 2.03-1.08 (m, 32H, -CH,-), 1.08-0.73 (m, 12H; CH,CHs). HRMS calculated: 1570.5195; found:
1570.5037 [M-H]".

12
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PROVA BIS DPM6_BIS (0.035) TOF MS AP+
100- 1454.5195;3587614965760 3.59e12
1453.5195;2904488673280
1455.5273;2219304550400
. 9
1456.5273;916856832000
0 . . . .
PROVA BIS DPM6_BIS 26 (0.913) TOF MS AP+
100- 1453.4471;10018 1.09e4
1456.4749;5015
B\Q
145245474147
1456.4684;2473
0 — . . ‘ U ; ; . ‘ m/z
1435 1440 1445 1450 1455 1460 1465 1470

TOF MS AP+

100 1453.4471;10918 1.09e4
1454.4539;10243
1455.4749;5915
°\°,
1452.4547;4147
1456.4684;2473
1533.4347;1960 1820.6927
1684
1534.4545;1254 r821'7098;1153
fi ey ki I‘.Lll‘ - : Llll‘..‘ ‘ . JLJ‘L m/z
800 1000 1200 1400 1600 1800

Figure S20. From the top: simulated, experimental and full HRMS spectrum of 5b.
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PROVA MONO 70DPM6_BIS (0.052) TOF MS AP+
100- 1208.2637;3679084085248 3.68e12
;1209.2715;1948129689600
= 39
;1210.2715;685579829248
0 . . . . . .
PROVA MONO 70DPM6_BIS 5 (0.259) TOF MS AP+
100 1207.2556;160 160
1208.2496;146
1209.2438
o\q 78
J209.2948;64
1206.2363 1210.25186
34
1206.1982;22
ks I}.\ II ‘l ‘»m ' ‘n.m " ; 4 M‘MA Imwl ml..u.w ‘.'lm A‘ : ‘Amll,mlz
1200 1202 1204 1206 1208 1210 1212 1214 1216 1218
PROVA MONO 70DPM6_BIS 5 (0.259) TOF MS AP+
100- 741.1889:153 1207.2556;160 160
1208.2496;146
742.1776;108
743.1769;87 1252.2756;87
J
744.1870;55
816.1947 1285.2303;43
41 1206.2363;35
885.0138:23 1287.2163;27
0 HHMAK‘I " b y m/z
800 1000 1200 1400 1600 1800

Figure S21. From the top: simulated, experimental and full HRMS spectrum of 6a.
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PROVA BIS 70DPM6_ (0.035) TOF MS AP+
100. 1574.5195;3501168263168 3.50e12
1573.5195;2600380137472
1575.5273;2358636707840
u B\Q
1576.5273;1060154900480
J U U ;1577.5352;357571370752
0 ; .
PROVA BIS 70DPM6_ 15 (0.527) TOF MS AP+
100- 1574,5037; 761 761
1574.5327;666
J575.5078;464
-l
1572.4673;235
h 1576.4832;197
‘ : : : ‘ ‘ bl b ‘ et ‘J\_j\_)\n : . m/z
1545 1550 1555 1560 1565 1570 1575 1580 1585 1590 1595 1600 1605
PROVA BIS 70DPM6_ 15 (0.527) TOF MS AP+
100, 1574.5037;761 761
1573.4999;719
840.9720
550
1575.5078;464
o\o,
841.9932;341
1572.4673;235
1576.4832;197
856.9776;129 1652 4471 194:):';;313
r654.5048;34
0 “l Ll \IHAJLI‘A x|w o i nl‘ N o J N " i N ! bl o - oA m/z
800 1000 1200 1400 1600 1800

Figure S22. From the top: simulated

, experimental and full HRMS spectrum of 6b.
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e [70] and [60]BHN derivatives

Synthesis of sultine (7). The synthesis of this compound was carried out following a procedure previously
reported in literature.” To a solution in DMF (75 mL) of 1,2-bis(bromomethyl)benzene (1.15 g, 4.230 mmol),
Sodium hydroxymethanesulfinate (rongalite, 2.60 g, 16.902 mmol) and tetrabutylammonium bromide
(413.00 mg, 1.268 mmol) were added. The mixture was stirred at 0°C under argon atmosphere for 4 h.
Then water was added and the mixture was extracted three times with dichloromethane. The organic layer
was dried over Na,S0,, and the solvent was evaporated at 25°C to give colorless oil (627.35 mg, 88.2%). The
crude product was used in the next reaction step without further purification.

Synthesis of BHN derivatives (8a-c, 9a-b). To a solution of Cgy or C7 (50.00 mg) in 4 mL of ODCB (previously
sonicated for about 20 minutes), the appropriate amount of sultine was added. The resulting mixture was
kept under MW irradiation at appropriate temperature (7-10 W) for appropriate time. After cooling down,
the reaction mixture was precipitated with methanol. The recovered residue was solubilized in a minimal
amount of chloroform and precipitated again with methanol. Methanol was removed and the residue was
solubilized in dichloromethane, adsorbed on silica and chromatographated (Silica gel column conditions for
Cgo-derivatives: Hexane/Toluene from 15:1 to 5:1 for mono- and bisadducts and finally 2:1 for trisadducts.
Column conditions for Cyo-derivatives: Hexane/Toluene from 15:1 to 5:1 for mono- and bisadducts and
finally 2:1). Both mono and bis-adducts were solubilized and transferred to a centrifuge tube using a
minimal amount of chloroform and subsequently precipitated with methanol. (8a) '"H NMR (250 MHz,
CDCl3) &: 7.68 (m, 2H), 7.57 (m, 2H), 4.81 (m, 2H), 4.72 (m, 2H). (8b) "H NMR (250 MHz, CDCls) &: 8.00-7.30
(m, 8H), 5.18-3.36 (m, 8H). HRMS calculated: 929.1330; found: 929.0865 [M-H]". (9b) ‘*H NMR (250 MHz,
CDCl3) &: 7.95-6.96 (m, 8H), 4.74-3.10 (m, 8H). HRMS calculated: 1049.1331; found: 1049.0826 [M-H]".
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Figure S23. 'H NMR Spectrum of 8a
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Figure $25. '"H NMR Spectrum of 9b



PROVA BIS BHN_ (0.035) TOF MS AP+
100, 929.1330;4304355459072 4.30e12
930.1330;3649020100608

3
931.1408;1526514974720
0 . . . . :
PROVA BIS BHN_ 23 (0.808) TOF MS AP+
100, 929.0865;13452 1.35e4
930.0928
9461
o 928.0808
& 5063
931.0995
3744

..U..u\—.ﬂmlz

918 920 922 924 926 928 930 932 934 936 938 940 942 944 946 948
PROVA BIS BHN_ 23 (0.808) TOF MS AP+
100 929.0865;13452 1.35e4

930.0928;9461

°\°,

928.0808;5963

931.0995;3744
973.1209;2367
foog.osasnus

Gh.lul ‘Jh N VT O ‘ ‘ ‘ : : : : ; m/z

800 1000 1200 1400 1600 1800

Figure S26. From the top: simulated, experimental and full HRMS spectrum of 8b.
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PROVA BIS 70BHN_ (0.035) TOF MS AP+
100, 1049.1331;3853676969984 3.85e12
= 39 1051.1400;1751479877632
1052.1400;546946285568
0
PROVA BIS 70BHN_ 16 (0.562) TOF MS AP+
100 1049.0826;4516 4.52e3
1050.0925;3428
== 1048.0973;2056
1051.0909;1446
1052.1138;486
‘ " U ‘ ‘ e — Mz
1040 1045 1050 1055 1060 1065 1070
HAB231 Tic:356694 10-Nov-2014
PROVA BIS 70BHN_ 16 (0.562) TOF MS AP+
100- 1049.0826;4516 4.52e3
1050.0925;3428
2

1048.0973;2056

1051.0909;1446

840.9646;1032
e

1052.1138;486

NN T

800 1000 1200 ‘ 1400 ‘ 1600 ‘ 1800

m/z

Figure S27. From the top: simulated, experimental and full HRMS spectrum of 9b.
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e [70] and [60]ICBA derivatives

Synthesis of ICBA derivatives (11a-c, 12a-b). To a solution of Cg or C;o (50.00 mg) in 4 mL of ODCB
(previously sonicated for about 20 minutes), the appropriate amount of indene (10) was added. The
resulting mixture was kept under MW irradiation at 180 °C (25 W) for appropriate time. After cooling down,
the reaction mixture was precipitated with methanol. The recovered residue was solubilized in a minimal
amount of chloroform and precipitated again with methanol. Methanol was removed and the residue was
solubilized in dichloromethane, adsorbed on silica and chromatographated (Silica gel column conditions for
Cgo-derivatives: Hexane/Chloroform 25:1 and then 20:1 for monoadduct, 10:1 for bisadducts mixture and
finally 1:1 for trisadducts. Column conditions for C;o-derivatives: Hexane/Chloroform 30:1 and then 25:1 for
monoadducts, 15:1 and then 9:1 for bisadducts and finally 5:1 for trisadducts). Both mono and bis-adducts
were solubilized and transferred to a centrifuge tube using a minimal amount of chloroform and
subsequently precipitated with methanol. (11b) '"H NMR (250 MHz, CDCl5) &: 8.01-7.12 (m, 8H), 5.41-2.34
(m, 8H). HRMS calculated: 953.1252; found: 953.0886 [M-H]". (11c) HRMS calculated: 1068.1877; found:
1068.1566 [M-H]". (12a) "H NMR (400 MHz, CDCl3) &: 8.32-7.28 (m, 3H), 7.24-6.88 (m, 1H). 4.94-2.10 (m,
4H; isomers mixture). (12b) 'H NMR (400 MHz, CDCls) &: 7.87-6.72 (m, 8H), 5.19-1.97 (m, 8H). HRMS
calculated: 1072.1252; found: 1072.0819 [M-H]".
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Figure S28. "H NMR Spectrum of 11b
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Figure S29. 'H NMR Spectrum of 12a
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PROVA ICBA_ (0.035) TOF MS AP+
100- 952.1252;4210188877824 4.21e12
953.1252;3662836662272
LIS
954.1330;1573031903232
U 955.1330;444562210816
0 . . . . . .
PROVA ICBA_ 5 (0.176) TOF MS AP+
100- 953.0886;4547 4.55e3
954.0850;3196
b 952.0812;208%
955.0934;1338
0 T T U T e T T T iA . T T T T ml’Z
945 950 955 960 965 970 975 980 985 990 995
PROVA ICBA_ 5 (0.176) TOF MS AP+
100 953.0886;4547 4.55e3
837.0352
3581
954.0850;3196
0\0,
955.0934;1338
997.1256;632
N LAM“LK h“hl LLW : : : ‘ ; : m/z
800 1000 1200 1400 1600 1800

Figure S31. From the top: simulated, experimental and full HRMS spectrum of 11b.
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PROVA ICTA_ (0.035) TOF MS AP+
100, 1068.1877;3806719630552 3.81e12

. 1070.1956
-y 1775172452352
1071.1956
561652170752

0 .
PROVA ICTA_12(0.422) TOF MS AP+
100, 1069.1516;2576 2.58e3

1070.1591
2018
rd

1068.1566

999 1071.1549

924

1072.1514
303

0= ‘ ; ‘ ‘ : ‘ ‘ ; ; ‘ 7 == m/z
1063 1064 1065 1066 1067 1068 1069 1070 1071 1072 1073 1074 1075

PROVA ICTA_ 12 (0.422) TOF MS AP+
™ 3.37e3
837.0220 953.0856
2996 3030
1069.1516
2576

1070.1591;2018

%

1071.1549;924

{ 1114.1842;401
c.& LI\. I NN h “MA Jh;lm N Iﬂ‘ul l "

800 ‘ 1000 1200 ‘ 1400 ‘ 1600 ‘ 1800

m/z

Figure S32. From the top: simulated, experimental and full HRMS spectrum of 11c.
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PROVA 70ICBA_ (0.035) TOF MS AP+
100, 1072.1252;3769369624576 3.77e12

r 52 /1074.1331;1794032664576

3075.1331 ;573536075776

0 . .
PROVA T0ICBA_ 24 (0.843) TOF MS AP+
100- 1073.0906;1530 1.53e3
1074.0880;1190
rd 1072.0819;72:3
J075.0856;555
U J076.1078;175
0 . J\....,J\..._..J\_,.‘J\ 4 ESURE. VRN e ot - “\M.WIM mlz
1065 1070 1075 1080 1085 1090
PROVA 70ICBA_ 24 (0.843) TOF MS AP+
100- 7.60e3
841.9656;4656
°\°,
957.0208
2194
1073.0906
1530
0 ! ‘h " L ' hilk IR S Y . . . . . . ' m/z
800 1000 1200 1400 1600 1800

Figure S33. From the top: simulated, experimental and full HRMS spectrum of 12b.
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