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Synthesis of triphenylphosphoniufﬁ salt and ﬁﬁ-ééﬁhonateé.
3,5 bls(trlphenylphosphomummethyl)benzonltrlle dibromide (8)

A SOh.lthIl of 240 mg (0.83 mmol) of 3,5 dl(bromomethyl)benzomtrlle (7a)20 and 435 mg
(1.66 mmol) of triphenylphosphine in 7 mL of dry N,N-dimethylformamide was refluxed under
argon atmosphere for 2 hours. Then, the solution was allowed to cool to room terﬁperature and
the precipitate formed was filtered and washed thoroughly with diethyl ether to yield 430 mg (64
%) of 3,5-bis(triphenylphosphoniummethyl)benzonitrile (8) as a white solid. M.p.: >300°C

(diethyl oxide). 'H-NMR (CDCl;, 200 MHz): § 7.72 (m, 33H), 5.41 (d, 4H, J=15.1 Hz). FTIR

~ (KBr, em™): 3051, 2989, 2962, 2854, 2231, 1585, 1437, 1111, 740, 717, 692 cm’. MS m/z
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(ESI): 732 ([M*+H-Br]"), 652 (M"+H-2B1]"). Anal. Calc. for CasHiBr;NPy: C: 66.44; H: 4.55;

N: 1.72. Found: C: 65.59; H: 4.70; N: 1.80.

| 3,5-Bis(dimethyl phosphonatemethyl)benzonitrile (11a) |

A solution of 150 mg (0.52 mmol) of 3,5-di(bromomethyl)benzonitrile (7a) in 10 mL of
trimethylphosphite was refluxed under argon atmosphere for 8 hours. After this time, the
reaction was allowed to reach room temperature and the excess trimethylphosphite was removed
under vacuum. The residue obtained was chrobmatographed to yield 150 mg (84 %) of 3,5-
bis(difnethyl phosphonate-methyl)benzonitrile (11a) as a white solid. M.p.: 94°C |
(dichloromethane/methanol). 'H-NMR (CDCls, 200 MHz): § 7.42 (t, 3H, J= 2.4 Hz), 3.68 (s,‘
6H), 3.62 (s, 6H), 3.10 (d, 4H, J= 22.0 Hz). 13-C-NMR (CDCls, 50 MHz) 8 135.6, 134.5, 133.7,
131.7, 113.2, 53.1, 52.9, 32.6. FTIR (KBr, cm™): 2959, 2916, 2852, 2226, 1560, 1458, 1271,
1234, 1221, 1178, 1051, 1024, 970; 893, 831, 802, 712. MS m/z (EI) (%lI): 347 M, 61),253 |
(100), 239 (48), 143 (28), 130 (61), 109 (57), 93 (31), 79 (30). Anal. Calc. for Ci3H19O6NP;: c:

44.95, H: 5.52, N: 4.03. Found C: 45.33, H: 5.92, N: 4.05.

3,5-Bis(dimethyl phosphonatemethyl)bromobenzen.e (1 1b)

A solution of 800 mg (3.04 mmol) of 3,5-di(bromomethyl)bromobenzene (7b) in 60 mL
of trimethylphosphite was réﬂuxed under argon atmosphere for 8 hours. After this time the
reaction was allowed to reach room temperature and the excess trimethylphosphite was removed
under vacuum. The residue obtained was chromatographed to yield 1.06 g (87 %) of 3,5-

bis(dimethylphosphonate-methyl)bromobenzene v(11b) as a white solid. M.p.: 142°C

(dichloromethane/methanol). 'H-NMR (CDCl;, 200 MHz) § 7.45-7.42 (m, 3H), 3.82 (s, 6H),




© 2002 American Chemical Society, J. Am. Chem. Soc., Guldi ja012694x Supporting Info Page 3

3.77 (s, 6H), 3.20 (d, 4H. J= 22.0 Hz). "C-NMR (CDCl;, 50 MHz) § 133.8, 1314, .129'9" 1227,
53.0, 52.8, 32.6. FTIR (KBr, cm™) 2953, 2916, 2847, 1603, 1570, 1446, 1242, 1225, 1053, 1030,
864, 804 . MS my/z (EI) (%I): 402 ((M™+HT", 54), 401 (M, 54), 321 (M"-Br, 32), 306 (100), 292
(35), 227 (35), 211 (17), 197 (40), 183 (56), 109 (62), 103 (59), 93 (84), 77 (46), 63 (32). Anal.

Calc. for C2H9BrOgP,: C: 35.93, H: 4.77. Found C: 36.18; H: 4.78.

First generation dendrons
3,5-Bis [2’-4(dibutylaminophenyl)vinyl]benzonitriie (10a)

Via Wittig reaction: 1.84 mL (1.84 mmol) of a 1.0 M solution of lithium ethoxide in
ethanol were added drop-wise to a refluxing solution of 750 ”mg (0.92 mL) 3,5-
bis(triphenylphophoniummethyl)benzonitrilé (8) and 0.44 mL (429 mg, 1.84 mmol) of 4-(N,N-
dibutylamino)benzaldehydé (9) under argon atmosphere. After 4 hours the crude réaqtion was
allowed to cool to room ltemperature. The precipitate formed was filtered and suspended in 10
mL of p-xylene. The solution was heated at reflux temperature for 24 hours after the addition of
a catalytic amount of iodine. The reaction was ailowed to cool, the precipitate formed was
filtered and purified by using flash ehromatography (silica gel, hexane/dichloromethane 7:3) to
yield 330 rﬂg (64 %) of 10a as a yellow solid. M.p.{: 74-76 °C (hexane/dichloromethane). 'H-
NMR (CDCls, 200 MHz) & 7.62 (s, 2H), 7.46 (s, 1H), 7.33 (d, 4H, J= 8.6 Hz), 7.03 (d, 2H, jtrans=
16.2 Hz), 6.74 (d, 2H, Juans=16.2 Hz), 6.57 (d, 4H, J= 8.6 Hz), 3.23 (t, 8H), 1.52 (m, 8H), 1.28
(m, 8H), 0.89 (t, 12H). >C-NMR (CDCl;, 50 MHz) & 148.9, 140.‘4, 131.9, 128.8, 128.0, 127 4,

124.1, 121.8,-120.0, 113.5, 112.2, 51.4, 30.4, 30.1, 21.0, 14.7. FTIR (KBr, cm™) 2955, 2926,

2860, 2226, 1607, 1581, 1520, 1369, 1186, 970, 840. MS m/z (EI) (%I): 561 (M, 64), 518
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(100), 476 (20), 238 (20), 196 (26), 69 (32), 57 (53). Anal. Calc. for C3sHsNs: C: 83.37, H: 9.15,

N: 7.48. Found C: 83.40, H: 9.18, N: 7.46.

Via Wittig-Horner reaction:

General procedure for Wittig-Horner reactions: Under argon atmosphere, 224 mg (2.0
mmol) of potassium tert-butoxide were added porﬁon—wise toa solutidn of 1.0 mmol of the
bisphosphonate and 2.0 mmol of the aldehyde in 20 mL of dry THF at 0 °C. The reaction was
stirred for 10 minutes and after this time methanol and water were added. The two phases
obtained were separated. The aqueous layér Was extracted with chloréform and the combined
organic ‘Ia»yers were washed with water and dried with magnesium sulfate. The solvent was

vacuum evaporated and the residue was chromatographed to yield the pure product.

Synthe-sis of 10a: Following the above; general procedure for Wittig-Horner reactions,
’224 mg (2.0 mmol) of potassium tert:-butoxide, 347 mg (1.0 mmol) of 3,5-
bis(dimethylfphosphonatomethyl)benzonitrile (il) and 0.48 mL (466 mg, 2.0 mmol) of 4-(N,N-
dibutylamino)benzaldehyde (9) were reacted. After chromatographic puriﬁcation (silica gel,

hexane / dichloromethane 7:3), 375 mg (67 %) of 10a were obtained as a yellow solid.

3,5-Bis[2’-4(dibutylaminophenyl)vinyl]be‘nzal.dehyde (5a)

Via Wittig reaction: 6.15 mL (6.15 mmol) of a 1.0 M solution ofA lithium ethofdde in
ethanol were added dropwise to a refluxing solution of 3.72 g (6.15 mmol) of N,N-dibutylamino-
4-(triphenylphosphoniununethyl)benzéne (4) and 557 mg (3.32 mmol) of 1,3,5ftriformylbenzene

(3) under argon atmosphere. After 4 hours the crude reaction was allowed to cool to room

temperature. The precipitate formed was filtered and suspended in 30 mL of p-xylene. The
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solution was heated at reflux temperature fo>r 24 hours after the addition of a catalytic amount of
iodine. The reaction was allowed to cool, the precipitate formed was filtered and purified by
using flash chrorflatography (silica gel, hexane/dichloromethane 7:3) to yield 1.2 g (65 %) of Sa
as a yellow solid. M.p.: 60-63°C (hexane/dichloromethane). ‘lH-NMR (CDCls, 200‘ MHz) 6 9.98
(s, 1H), 7.79 (s, 2H), 7.76 (s, 1H), 7.41 (d, 4H, J= 8.8 Hz), 7.16 (d, 2H, Jians= 16.4 Hz), 6.91 (d, -
2H, Jians=16.4 Hz), 6.64 (d, 4H, J= 8.8 Hé), 3.23 (t, 8H), 1.53 (m, 8H), 1.29 (m, 8H), 0.90 ,.(t,
12H). "C-NMR (CDCls;, 50 MHz) § 192.7, 148.1, 139.5, 136.9, 136.5, 129.3, 127.9, 124.7,
123.8, 121.9, 111.5, 50.7, 29.4, 20.7, 13.9. FTIR (KBr, cm™)): 2954, 2927, 1697, 1606, 1583,
1517, 1186, 960, 802. MS m/z (EI) (%l): 5_64 (M", 100), 521 (97), 479 (36), 239 (33), 218 (33),
197 (35), 190 (25), 57 (32). Anal. Calc. for C3yHs,N,O: C: 82.93; H: 9.28; N: 4.96. Found C:

80.17; H: 9.25; N: 4.62.

Via DIBAL-H reduction:

" General procedure for DIBAL-H reductions: 0.34 mL (0.34 rﬁmol) of a 1..0 M solution of
diisobutyla_luminum hydride in dichloromethane wére added drop-wise under argon atmosphere
fo a refluxing solutjpn of 0.34 mmol of the corresponding cyano-derivative in 25 mL of dry
.dichlorom.et-hane. After 5 hours the reaction was allowed to cQol to room temperature and small
amounts of concentrated hydrochlorié acid were added until thé white precipitate formed was
fully redissolved. The two layérs formed were separated and 'the aqueous layer was extracted
with dichloromethane. The combinéd organic layers were washed with water, and dried with

magnesium sulfate. After the solvent was vacuum evaporated, the residue was chromatographed

to yield the pure product.




© 2002 American Chemical Society, J. Am. Chem. Soc., Guldi ja012694x Supporting Info Page 6 = .

Synthesis of 5a: Following the above general procedure for DIBAL-H reductions, 346
mg (0.62 mmol) of 10a were reacted with 0.62 mL (0.62 mmol) of a 1.0 M solution of DIBAL-H
in dichloromethane. After the chromatographic purification (silica gel, hexane / methylene

chloride 6:4), 225 mg (73 %) of 5a were obtained as a yellow solid.

3,5-Bis [2’-(6—dodecyloxy-2-naphthyl)vinyl]bromobenZené (13)

Following the above general procedure for Wittig-Horner reactions, 112 mg (1.0 mmol)
of potassium tert-butoxide, 200 mg (0.5 mmol) of 3,5-bis(dimethy1
phosphonatemethyl)bromobenzene (11b) and 340 mg (1.0 mmoi) of 2-dodecyloxy-6-
formylnaphthalene (12) were reacted. After chstalliiation from Chlorofdrm/methanol, 325 mg
(78 %) of 13 were obtained as a yellow solid. M.p.: 161-163 °C (chloroform/methanol). TH-
NMR (CDCls, 200 MHz) & 7.73 (s, 2H), 7.69 (s, 1H), 7.64 (s, 4H), 7.50 (s, 2H), 7.21 (d, 2H,
Jeans= 16.2 Hz), 7.12-7.10 (m, 2H), 7.06 (s, 4H), 7.03 (d, 2H, Jt,;n;= 16.2 Hz), 4.01 (t, 4H), 1.75
(m, 4H), 1.48-1.18 (m, 36H), 0.81 (t, 6H). "C-NMR (CDCl;, 50 MHz) & 157.6, 139.9, 134.5,
132.0, 130.6, 129.6, 128.9, 127.8, 127.2, 127.0, 126.2, 123.9, 123..3, 119.5, 106.7, 68.1, 31.9,
29.6,29.4, 29.4,29.3, 26.1, 22.7, 14.1. FTIR (KBr, cm™") 2920, 2852, 16265 1597, 1472, 1273,

1178, 1034, 957, 862, 843. MS m/z (ESI) 853 ([M"+23]).

3,5-Bis[2’-(6-dodecyloxy-2-naphthyl)vinyl] benzonitrile (10b) .
A suspension of 1.34 g (1.6 mmol) of 13, 241 mg (2.4 mmol) of copper cyanide and a
catalytic amount of sodium iodide in 45 mL Qf N,N-dimethylformamide was refluxed under '

argon atmosphere for 72 hours. After this time the reaction was cooled to room temperature and

then poured into a 15 % solution of ammonia in water. A solid precipitated and was filtered and
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washed with another portion of ammonia solution and then with water. The solid was dried
under vacuum and then chromatographed (silica gel, hexane / dichloromethane 6:4) to yield 740
mg (60 %) of 10b as a white solid. M.p.: 94-97 °C (hexane/dichloromethane). 'H-NMR (CDCL,
200 MHz) 8 7.79 (s, 2H), 7.76 (s, 2H), 7.71 (s, 1H), 7.66 (s, 4H), 7.61 (s, 2H), 7.27 (d, 2H, Juans=
16.3 Hz), 7.12 (s, 2H), 7.07 (s, 2H), 7.08 (d, 2H, Jirans™ 16.3.Hz), 4.01 (t, 4H), 1.79 (m, 4H), 1.20
(s, 36H), 0.81 (t, 6H). "C-NMR (CDCl;, 50 MHz) § 157.7, 139.2, 134.6, 131.6, 131.6, 129.5,
128.8, 128.0, 127.3,127.2,125.3,123.8,119.5, 118.8, 113.3, 106.7, 68.1, 31.8, 29.6, 29.5, 29.3,
29.3,29.2, 26.0, 22.6, 14.0. FTIR (KBr, cm'l) 2920, 2852, 2235, 1626, 1599, 1472, 1273, 1180,
1034, 970, 862. MS m/z (ESD): 775 ((M'+H]"). Anal. Calc. for CssHggNO;: C: 85.10, H: 897, N:

1.81. Found C: 83.92, H: 8.98, N: 1.70.

3,5-Bis[2’-(6-dodecyloxy-2-naphthyl)vinyl] benzaldehyde (Sb)

Following the above general procedure for DIBAL-H reduction, 140 mg (0.18 mmol) of
10a were reacted with 0.18 mL (0.18 mmol) of a 1.0 M solution of DIBAL-H in
dichloromethane. After the chrométographic purification (silica gel, hexane / methylene
chloride 6:4), 100 mg (71 %) of Sa were obtaingd as a yellowish solid. M.p.: 10i-103 °C
(hexane/dichlorometh;lne). 'H-NMR (CDCl;s, 200 MHz) & 10.04 (s, 1H), 7.87 (s, QH), 7.78 (s,
2H), 7.71 (s, 1H), 7.67 (s, 6H), 7.32 (d, 2H, Jirans= 16.3 Hz), 7.12-7.07 (m, 6H), 4.02 (t, 4H), 1.7§
(m, 4H), 1.20 (s, 36H), 0.81 (t, 6H). *C-NMR (CDCl;, 50 MHz) & 157.8, 139.1, 138.0, 137.4,
134.7, 132.5, 132.1, 131.0, 129.7, 129.1, 127.4, 127.2, 126.3, 124.0, 119.7, 106.9, 68.3, 32.1,
29.8,29.8, 29.8, 29.6, 29.5, 29.4, 26.3, 22.8, 14.3. FTIR (KBr, cm™") 2920, 2852, 1701, 1626,
1601, 1473, 1389, 1270, 1246, 1028, 959, 860. MS m/z (ESI): 801 ([M++23]). Anal. Calc. for

CssH700;: C: 84.77, H: 9.06. Found C: 83.69, H: 9.06.
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Second generation dendrons
3,5-Bis{2’(3,5-bis[2’-(4-dibutylaminophenyl)vinyl]phenylvinyl}} benzonitrile (‘143)

Following the above general procedure for Witﬁg-Horner reactions, 200 mg (1.79 mmol)
of potassium tert-butoxide, 312 mg (0.9 mmol) of 3,-5-
bis(dimethylphosphonatomethyl)benzonitrile (11a) and 1.01 g (1.79 mmol) of aldehyde 5a were -
reacted. After chromatography (silica gel, ﬁexane / dichloromethane 1:1) 865 mg (78 %) of 14a.
were obtained as a yellow solid. M.p.: 108-1 1l0°C (hexane/dichloromethane). 'H-NMR (CDCls,
200 MHz) 8 7.70 (s, 2H), 7.49 (s, 3H), 7.43 (d, 8H, J= 8.8 Hz), 7.23 (s, 2H), 7.20 (s, 2H), 7.14
(d, 6H, Jirans= 16.4 Hz), 6.92 (d, 6H, Jyans= 16.4 Hz), 6.66 (d, 8H, J= 8.8 Hz), 3.23 (t, 16H), 1.53
(m, 16H), 1.25 (m, 16H), 0.78 (t, 24H). C-NMR (CDCL;, 75 MHz) § 147.9, 139.3, 139.0,
138.9, 137.2, 137.1, 130.9, 130.2, 129.3, 127.8, 127.0, 126.3, 124.3, 123.6, 123.3, 122.6, 114.0,
111.6, 50.8, 29.5, 20.3, 14.0. FTIR (KBr, cm™) 2925, 2854, 2226, 1606, 1583, 1517, 1186, 959.
EM rh/z (ESI): 122_5 ([]\/I++H]). Anal. Calc. for Cg7H;g9Ns: C: 85.31; H: 8.97; N: 5.7_1. Found C:

85.45; H: 9.66; N: 4.76.

3,5-Bis{2’[3,5-bis[2’~(6-dodecyloxy-2-naphthyl)vinyl] phenylvinyl] }benzo-nitrile (14b)
Follo‘wing the above general procedure for Wittig-Horner reactions, 12 mg (0.1 mmol) of
potassium tert-butoxide, 18 mg (0.05 mmol) of 3,5-bis(dimethyl phosphonatemethyl)benzonitrile
(11) and 80 mg (0.1 mmol) of aldehyde Sb were reacted. After crystallization from chloroform /
methanol, 75 mg (90 %) of 14b Weré obtained as a yellow solid. M.p.: 76-79 °C
(chloroform/metﬂanol). 'H-NMR (CDCl3, 200 MHz) & 7.74 (s, 4H), 7.68 (s, 2H), 7.65 (s, 8H),

7.59-7.56 (m, 6H), 7.50 (s, 4H), 7.30 (d, 6H, Juans= 16.1 Hz), 7.16 (s, 3H), 7.18-7.16 (m, 2H),

7.05 (s, 8H), 3.9 (t, 8H), 1.78 (m, 8H), 1.21 (s, 72H), 0.82 (t, 12H). *C-NMR (CDCls, 75 MHz)
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8 157.5,138.4,137.0, 134.4,132.3,131.6 129.7, 129.5, 128.9, 128.5, 127.2, 126.8,123.9,119.4,
106.8, 68.1, 31.9, 29.7, 29.5, 29.4, 29.3, 26.1, 22.7, 14.1. FTIR (KBr, cm™) 2922, 2852, 2220,
1624, 1601, 1466, 1389, 1270, 1242, 1184, 960. MS m/z (APCI): 1654 ((IM"+H]"). Anal. Calc.

for C119H145sNOq: C: 86.44, H: 8.84, N: 0.85. Found C: 82.28, H: 9.00, N: 1.29.

3,5-Bis{2’[3,5-bis [2’-(4-dibutylaminophenyl)vinyl]phenylilinyl]}benzaldehyde (15a)

Following the above general procédure for DIBAL-H reduction, 200 mg (0.2 mmol) of
14a were reacted with 0.2 mL (0.2 mmol) of a 1.0 M soluﬁon of DIBAL-H in dichloromethane.
After the chromatographic purification (silica gel, hexane / methylene chloride 6:4), 165 mg (82
%) of 14a were obtained as a yélldw solid. M.p.: 111-114°C (hexane/dichloromethane). 'H-
NMR (CDCls;, 300 MHz) & 10.04 (s, 1H), 7.88 (s, ..2H), 7.44 (s, 3H5, 7.36 (d, 8H, J=8.7 Hz),
7.23 (s, 2H), 7.21 (s, 2H), 7.07 (d, 6H, Juans= 16.2 Hz), 6.86 (d, 6H, Jians= 16.2 Hz), 6.58 (d, 8H,
J= 8.7 Hz), 3.24 (t, 16H), 1.56 (m, 16H), 1.22 (m, 16H), 0.76 (t, 24H). 1.3C-NMR (CDCI;, 50
MHz) 3 192.4, 148.0, 139.1, 138.9, 137.3, 137.2, 131.0, :130.25, 129.4, 127 9, 127.1, 126.4, =
124.5, 123.7, 123 4, »122.6, 111.7, 50.8, 29.5, 20.4, 14.1. FTIR (KBr, cm™) 3018,v29‘60, 2928,}

1690, 1605, 1581, 1520, 1215, 1188, 962, 758. MS m/z (ESI): 1228 (IM"+H]").

3,5-Bis{2’(3,5-bis[2’-(6-dodecyloxy-2-naphthyl)vinyl]phenylvinyl] }benz-aldehyde (15b)
| Following the above general procedure for DIBAL-H reduction, 100 mg (0.06 mmol) of
14b were reactéd with 0.06 ’mL (0.06 mmol) of a 1.0 M solution of DIBAL-H in
dichloromethane. After the chromatographic purification (silica gel, hexane / methylene

chloride 6:4), 85 mg (86 %) of 15b were obtained as a yellowish solid. M.p.: 96-99 °C

(hexane/dichloromethane). 'H-NMR (CDCls, 300 MHz) & 9.80 (s; 1H), 7.76 (s, 4H), 7.67 (s,
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2H), 7.65 (s, 8H), 7.57-7.54 (m, 6H), 7.50 (s, 4H), 7.33 (d, 6H, Juans= 16.1 Hz), 7.17 (s, 3H),
7.14-7.10 (m, 4H), 7.03 (s, 8H), 4.01 (t, 8H), 1.78 (m, 8H), 1.23 (s, 72H), 0.81 (t, 12H). "*C-
NMR (CDCl3, 75 MHz) § 157.4, 138.6, 138.3, 137.3, 134.4, 132.4, 129.5, 129.0, 127.2, 126.7,
124.0, 119.4, 106.7, 68.0, 31.9, 29.6, 29.5, 29.3, 26.1,22.6, 14.1. FTIR (KBr; cm™) 2922, 2851,
- 1697, 1624, 1599, 1506, 1468, 1388, 1270, 1240, 1213, 1028, 957 1270. MS m/z (APCI): 1657

(IM™+H]"). Anal. Calc. for Cy;5H1460s: C: 86.29%, H: 8.88%. Found C: 84.26, H: 8.94.

1,3-DipolaAr cycloaddition reactions
Synthesis of dyads
General pfocedure: 0.05 mmol of the corresponding aldehyde, 38 mg (0.05 nimdl) of

[60]fullerene and 0.25 mmol of N-methylglyciné (sarcosine) were dissolved in 30 mL of toluene
and the mixture was refluxed for 24 hours. After this time the reaction was allowed to reach
room temperature, then the solvent was partially vacuum evapérated and then poured on a silica-
~gel column.” The black solid obtained after chromatography (cyclohexane/toluene) was further -
purified by repetitive centrifugation using methanol and diethyl ether to yield the corresponding

dyads as black solids.

N-Methyl-2’-{3,5-bis [2’(4-dibutylaminophenyl)vinyl]phenyl}pyrrolidino[3’,4’:1,2]-
[60]fullerene (1a):

By following the above general procedure and usihg 100 mg (0.22 nimol) of aldehyde 5a,
160 mg (0.22 mmol) of [60]fullerene and 99 mg (1.1 mmol) of N-rne_thyl'glycine as reagents, 60
mg (26 %) of 1a were obtained after chromatography (silica gel, cyclohexane / toluene 6:4) as a

black solid. 'H-NMR (CDCl;, 200 MHz) 8 7.46 (s, 2H), 7.35, (s, 1H), 7.21 (d, 4H, J= 8.7 Hz),

10
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6.91 (d, 2H, d, Juane= 16.2 Hz), 6.73 (d, 2H, Juan= 16.2 Hz), 6.4 (d, 4H, J= 8.1 Hz), 5.03 (d, 1H,
J= 9.4 Hz), 4.93 (s, 1H), 4.10 (d, 1H, J= 9.4 Hz), 3.11 (t, 8H), 2.69 (s, 3H), 1.39 (m, 8H), 1.19
(m, 8H), 1.03 (t, 12H). *C-NMR (CDCls, 125 MHz) 8 157.81, 155.74, 155.23, 155.16, 148.56,
148.00, 147.95, 147.57, 147.20, 147.02, 146.92, 146.90, 146.82, 146.80, 146.76, 146.62, 146.59,
146.51, 146.22, 146.18, 146.01, 145.97, 145.92, 145.85, 145.35, 145.11, 145.04, 143.81, 143.63,
143.34, 143.23, 143.21, 143.20, 142.99, 142.93, 142.82, 142.75, 142.71, 142.65, 142.58, 142.35,
142.29, 140.84, 140.79, 140.66, 140.33; 130.05, 128.53, 125.06, 124.35, 124.22, 124.19, 124.16,
112.31, 84.49, 77.90, 70.84, 69.79, 51.06, 40.96, 30.17, 21.04, 14.71. FTIR (KBr, c}rl") 2950,
2865, 1605, 1584, 1516, 1456, 1397, 1282, 1218, 1185, 156, 800, 526. MS m/z (ESI):1311

(IM™+H]"). Anal. Calc. for C10;Hs7N3 : C: 93.23; H: 3.36; N: 3.51. Found C: 93.20; H: 3.66; N:
3.15.

N-Methyl-3,5-bis[2’(6-dodecyloxy-2-naphthyl)vinyl]pyrrolidino[3’,4°:1,2]-[60]fullerene
S ab):

By following the above general procedure and using 60 mg (0.08 mmol) of aldehyde 5b,
56 mg (0.08 mmol) of [60]fullerene.and 34 mg (0.38 mmol) of N-methylglycine as reagents, 41
mg (35 %) of 1b were obtained after chromatography (éilica gel, cyclohexane / toluene 1:1) as a
black solid. '"H-NMR (CDCls, 300 MHz) & 7.73 (s, 3H), 7.67- (s, 1H), 7.63 (s, 6H), 7.31 (d, 2H,
Juans= 16.6 Hz), 7.17 (s, 1H), 7.08 (s, 2H), 7.04 (s, 4H), 5.02 (4, 1H, J= 9._3‘ Hz), 4.91 (s, 1H),
423 (d, lH,.J‘= 9.3 Hz), 3.99 (t, 4H), 2.80 (s, 3H), 1.77 (m, 4H), 1.20 (s, 36H), 0.81 (t, 6H). Be-
NMR (CDCls, 125 MHz) & 157.41, 156.12, 154.00, 153.41, 153.30, 147.30, 147.28, 146.74,
146.46, 146.33, 146.26, 146.21, 146.13, 146.09, 146.04, 145.93, 145.92, 145.79, 145.55, 145.52,

145.46, 145.35, 145.33, 145.30, 145.25, 145.22, 145.17, 144.68, 144.62, 144.38, 143.14, 142.98,

11
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142.68, 142.55, 142.52, 142.29, 142.24, 142.14, 142.10, 142.05, 142.03, 142.02, 141.96, 141.86,
141.68, 141.60, 140.19, 140.16, 140.02, 139.65, 137.85, 136.72, 136.62, 135.88, 135.77, 134.35,
132.38, 129.64, 129.49, 128.96, 127.16, 126.73, 124.43, 124.00, 119.39, 106.70, 83.62, 77.04,
70.10, 69.10, 68.07, 31.91), 29.69, 29.63, 29.42, 29.34, 29.23, 26.10, 22.69, 14.12. FTIR (KBr,
cm™) 2920, 2849, 1599, 1463, 1388, 1182, 953, 526. MS m/z (ESI): 1548 ([M"+23]). Anal. Cale.

for Cy17H7sNO2: C: 92.04, H: 4.95, N: 0.92. Found C: 91.28, H: 5.30, N: 1.01.

N-Methyl-3,5-bis{2’-[3,5-bis(2’(4-dibutylaminophenyl)vinyl]phenylvinyl}-
p&rrolidino[S’A’:1,21-[60]fullerene (2a): | _
By following the above general procedure and usving 90 mg (0.09 mmol) of éldehyde 15a, -
65 mg (0.09 mmol) of [60]fullerene and 40 mg .(0.45 mmol) of N-methylglycine as r?:agents, 41
mg (35 %) of 2a were obtained after chromatography (silica gel, cyclohexane / toluené 4:6) as a
black solid; '"H-NMR (CDCl;, 200 MHz) § 7.58 (s‘,' 2H), 7.38 (s, 2H), 7.33 (d, 8H, J= 8.8 Hz),
7.13 (s, SH), 7.04 (d, 6H, Jirans= 16.2 sz, 6.82 (d, 6H, Jyans= 16.2 Hz).,' 6.56 (d, 8H, J= 8.8 Hz),
4;95 (d, 1H, J=9.5 Hz), 4.91 (s, 1H), 4.22 (d, 1H, J= 9.5 Hz), 3.23 (t, 16H), 2.83 (s, 3H), 1.52 |
(m, 12H), 1.20 (m; 32H), 0.89 (t, 24H). "C-NMR (CDCl, 125 MHZ) 0 156.82, 154.72, 154.12,
154.00, 148;53, 148.02, 147.96, 147.44, 147.17, 147.04, 146.95, 146.91, 146.84, 146.81, 146.77,
146.72, 146.63, 146.59, 146.52, 146.29, 146.23, 146.22, 146.16, 146.06, 146.02, 146.01, 145.99,
145.93, 145.88, 145.36, 145.12, 145.06, 143.85, 143.77, 143.66, 143.36, 143.26, 143.23, 143.22,
143.03, 142.95, 142.84, 142.82, 142.76, 142.75, 142.72, 142.70, 142.60, 142.35, 142.33, 1.40.86,
140.83, 140.77, 140.40, 139.55, 138.53, 138.52, 137.43, 137.37, 136.59, 136.50, 130‘.36, 130.35,
129.89, 128.54, 125.42, 125.18, 124.19, 123.99, 123.98, 123.26, 112.32, 84.27, 77.78, 70.82;

69.82, 51.49, 40.94, 30.19, 21.06, 14.72. FTIR (KBr, cm™) 2922, 2853, 1604, 1579, 1515, 1326,
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1184, 955, 526. EM m/z (APCI): 1976 ((M"+H]"), 721 ([Ceo"+H]"). Anal. Calc. for CiagH1sNs:

C:90.63; H: 5.83; N: 3.52. Found C: 88.16; H: 5.57, N: 3.38.

N-Methyl-3,5-bis{2’-[bis(2’(6-dodecyloXy-2-naphthyl)vinyl]vinylphenyl}-
pyrrolidino[3°,4°:1,2]-[60]fullerene (2b):

By following the above general procedureband using 70 mg (0.042 mmol) of aldehyde
15b, 30 mg (0.042 mmol) of [60]fullerene and 34 mg (0.38 mmol) of N-methylglycine as
reagents, 30 mg (30 %) of 2b were obtained after chromatography (silica gel, éyclohexane /
toluene 7:3) as a blapk solid. '"H-NMR (CDCls, 300 MHz) 8 7.75 (s, 4H), 7.69 (s, 2H), 7.64 (s,
8H), 7.57-7.54 (m, 6H), 7.51 (s, 4H), 7.32-(d,' 6H, Jt,a;s= 16.6 Hz), 7.20 (s, 3H), 7.14-7.10 (m,
4H), 7.03 (s, 8H), 4.80 (d, 1H, J= 9.6 Hz), 4.88 (s, 1H), 4.12 (4, 1H, J= 9.6 Hz), 3.97 (4, 8H),
2.76 (s, 3H), 1.75 (m, 8H), 1.48 (s, 8H), 1.20 (s, 64H), 0.81 (t, 12H). “C-RMN (CDCls, 125
MHz) 8 152.59, 141.60, 140.94, 140.69, 140.51, 140.42, 140-.32, 140.08, 139.87, 139.72,

- 139.68, 139 41, 139.34, 139.30, 138.43, 136 44, 136.09, 135.94, 135.83, 131.39, 131.31, 131.19,
127. 39 125.35, 122.31, 122.12, 121.94, 121. 84 121.80, 121.53, 120.01, 119. 57 119.12, 116. 27
116.10, 110.98, 97.16, 64.91, 54.89,29.52, 29.34, 29.32, 26.30, 22.79, 14.15. FTIR (KBr, cm’ h
2926, 2854 1600, 1467, 1268, 1244, 1183, 960, 526. MS m/z (APCI): 2405 (M “+H]"). Anal.

Calc. for C181H151NO4 C: 90.42, H: 6.33, N: 0.58. Found C: 88.21, H: 6.32, N: 0.66.

N-Methyl-2’(4-dibutylaminophenyl)pyrrolidino[3’,4°:1,2] t60]fullerene (16)
By following the above general procedure and using 0.19 mL (100 mg, 0.43 mmol) of 4-
(N,N-dibutylamino)benzaldehyde (9), 310 mg (0.43 mmol) of [60]fullerene and 191 mg (2.15

mmol) of N-methylglycme as reagents, 160 mg (38 %) of 16 were obtalned after

13
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chromatography (silica gel, cyclohexane / toluene 1:1) as a black solid. 'H-NMR (CDCls, 300
MHz) 8 7.75 (d, 2H, J= 8.4 Hz), 6.82 (d, 2H, J= 8.4 Hz), 5.13 (d, 1H, J= 9.4 Hz), 4.98 (s, 1H),
438 (d, 1H, J= 9.4 Hz), 3.41 (t, 4H), 2.96 (5, 3H), 1.74 (m, 4H), 1.51-1.44 (m, 4H), 1.11 (t, 6H).
BCNMR (CDCl, 75 MHzZ) & 144.22, 144.20, 14322, 143.20, 143.14, 143.08, 143.04, 143.02,
142,84, 143.02, 142.83, 142.84, 142.72, 142.71, 142.48, 142.46, 142.38, 142.28, 142.23, 142.20,
142.16, 142.11, 142.09, 142.06, 141.63, 141.54, 14132, 140.07, 140.04, 139.61, 139.52, 139.49,
139.21, 139.20, 139.19, ‘139.09, 139.07, 139.04, 139.02, 138.96, 138.92, 138.60, 138.50, 137.09,
137.03, 136.87, 132.70, 127.54, 127.50, 127.45, 12742, 12740, 127.36, 127.35, 137.33, 137-.52,
137.30, 137.28, 137.26, 137.25, 137.25, 74.20, 66.90, 65.85, 36.99, 26.20, 17.31, 10.93, 10.96,
31.91, 29.69. FTIR (KBr, cm™) 2956, 2866, 2775, 1618, 1512, 1461, 1183, 526. MS m/z (ESI):

981 ([Mf+H]+). Anal. Calc. Anal. Calc. for C7HpoN,: C: 94.27, H: 2.88, N: 2.86. Found C:

93.87, H: 3.01, N: 2.90.

“N-Methyl-2’(6-dodecyloxy-2-naphthyl)pyrrolidino[3’,4’:1,2] [60]fullerene (17)

By following the above general procedure and using 160 mg (0.29 mmol) of 2-
dodecyloxy-6-formylnaphthalene (12), 211 mg (0.29 mmol) of [60]fullerene and 129 mg (1.45
mmol) of .N-methylglycine as reagents, 106 mg (34 %) of 17 were obtained after
chromatography (silica gel, cyclohexane / toluene 6:4) as é black solid. 'H-NMR (CDCl;, 300
MHz) & 8.00 (m, 2H), 7.65 (d, 2H, J= 8.4 Hz), 7.04 (d, 1H, J= 2.4 Hz), 6.99 (s, 1H), 4.97 (s, 1H),
4.96 (d, 1H, J= 9.4 Hz), 4.21 (d, 1H, J=9.4 Hz), 3.92 (t, 2H), 2.96 (s, 3H), 1.76 (g, 2H), 1.41 (s;
2H), 1.13 (s, 16H), 1.11 (t, 3H). BC.NMR (CDCls, 75 MHz) § 158.72, 148.40, 148.38, 148.10,
147.42, 147.35, 147.31, 147.25, 147.23, 147.19, 147.03, 147.01, 146.88, 146.61, 146.47, 146.40,

146.35, 146.33, 146.27, 145.80, 145.65, 145.46, 144.22, 144.08, 143.78, 143.68, 143.66, 143.61,

14
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143.34, 143.31, 143.26, 143.17, 143.15, 143.10, 143.07, 143.01, 142.94, 142.78, 142.59, 141.27,
141.25, 141.02, 140.69, 137.02, 136.82, 135.91, 130.69, 130.67, 130.64, 130.63, 130.62, 120.59,
107.58, 84.94, 78.35, 69.16, 41.25, 33.06, 30.77, 30.75;30.56, 30.51, 30.35, 27.26, 23.86, 15.29.
FTIR (KBr, cm™) 2926, 2854, 2275, 1639, 1606, 1467, 1268, 1220, 1183, 526. MS m/i (ESD):

981 ([M"+H]"). Anal. Calc. Anal. Calc. for CgsHagNO: C: 93.28, H: 3.43, N: 1.29. Found C:

93.87, H: 3.64, N: 1.30. -
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Figure S1: Cyclic voltammograms of dyads 1a (upper part), 2a and fulleropyrrolidine
(lower part) in dichloromethane solution. Scan rate 200 mVs™.




