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General. Reagents and solvents were purchased as reagent grade and used without further
purification. 8,8-Dibromobicyclo[5.1.0]octane,* 2-[2’-(2”’-azidoethoxy)ethoxy]ethanol* and 1-
azidotetradecane® were prepared according to previously reported procedures. For column
chromatography silica gel 60 (230-400 mesh, 0.040-0.063 mm) was purchased from E. Merck.
Thin Layer Chromatography (TLC) was performed on aluminium sheets coated with silica gel 60
F254 purchased from E. Merck, visualization by UV light. IR spectra (cm™) were measured on
an ATl Mattson Genesis Series FTIR instrument. NMR spectra were recorded on a Bruker AC
400 or AC 500 with solvent peaks as reference. 'H and *C NMR spectra were obtained for
solutions in CD3;0D, CDCl; and DMSO-dg. All the assignments were confirmed by two-
dimensional NMR experiments. MALDI-TOF-mass spectra were carried out on a Bruker
BIFLEXTM matrix-assisted laser desorption time-of-flight mass spectrometer using dithranol or
2-[(E)-3-(4-tert-butylphenyl)-2methylprop-2-enylidene]propanedinitrile (DCTB) as matrix. ESI-
mass spectra were recorded with an Esquire 6000 ESI-lon Trap from Bruker Daltonics using

CH,Cl,/MeOH as solvent system.
Synthesis and Characterization

Bis (4-(benzyloxy)butyl) malonate (1).

©\/O\/\/\0M0/\/\/0\©

Malonyl chloride (100 uL, 0.10 mmol) was added dropwise to a solution of 4-benzyloxy-1-
butanol (434 uL, 2.40 mmol), EtsN (334 uL, 2.40 mmol) and DMAP (5 mg, 0.04 mmol) in dry
CH,Cl, (6 mL) at 0 C under Ar atmosphere. After 30 min, the mixture was allowed to slowly
warm to room temperature, then stirred overnight. After the reaction, the solution was diluted
with CH,Cl, and washed with 1M HCl and brine. The organic layer was dried with anh. MgSQ,,
filtered and concentrated. The resulting crude material was purified by silica gel
chromatography column (EtOAc/n-hexane, 1:4), to give 1 (420 mg, 98%) as a colourless oil. *H-
NMR (400 MHz, CDCl3) & 7.40-7.22 (m, 10H, H-Ar), 4.49 (s, 4H, CHyg,), 4.17 (t, 4H, *Jyp = 6,
OCH,CH,), 3.49 (t, 4H, *Jy 1 = 6, CH,CH,0BN), 3.36 (5, 2H, Hmaionate), 1.76 (M, 4H, OCH,CH,), 1.68
(m, 4H, CH,CH,0Bn); *C-NMR (100 MHz, CDCl;) & 166.6 (CO), 138.5 (Cjpso-Ar), 128.3, 127.6,

! Lallana, E.; Fernandez-Megia, E.; Riguera, R. J. Am. Chem. Soc. 2009, 131, 5748-5750.
2 Li, J.; Zacharek, S.; Chen, X.; Wang, J.; Zhang, W.; Janczuk, A.; Wang, P. G. Bioorg. Med. Chem., 1999, 7, 1549-1558.
3 Pajk, S.; Garvas, M.; Strancar, J.; Pecar, S. Org. Biomol. Chem. 2011, 9, 4150-4159.
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127.5 (C-Ar), 72.9 (CHy,), 69.6 (CH,CH,0Bn), 65.3 (OCH,CH,), 41.6 (CHymaionate), 26.1
(CH,CH,0BnN), 25.4 (OCH,CH,); ESI-MS: m/z calcd for C,sH3,0g: 428.2; found: 451.3 [M+Na]’;
ESI-HRMS: m/z calcd for C,sH;,0¢Na [M+Na]*: 451.2091; found: 451.2082.

Compound 2.

DBU (831 uL, 5.56 mmol) was added to a solution of fullerene Cg (200 mg, 0.28 mmol),
malonate 1 (1.43 g, 3.3 mmol) and CBr,4 (9.40 g, 27.8 mmol) in dry ODCB (50 mL) under Ar
atmosphere. The mixture was stirred for 72 h at room temperature and evaporated. The
resulting crude material was purified by silica gel chromatography column (toluene/acetone,
30:1 - 20:1), yielding hexakis-adduct 2 (455 mg, 50%) as a red glassy solid. IR (neat): 2946,
2856, 1743, 1214; "H-NMR (500 MHz, CDCl3) & 7.27-7.14 (m, 60H, H-Ar), 4.38 (s, 24H, CHagy),
4.16 (t, 24H, *Jyn = 7, OCH,CH,), 3.37 (t, 24H, >} = 6, CH,CH,0BN), 1.69 (m, 24H, OCH,CH,),
1.57 (m, 24H, CH,CH,0Bn); *C-NMR (125.8 MHz, CDCl;) & 163.9 (CO), 145.9, 141.2
(Cspzfullerene), 138.6 (Cipso-Ar), 128.4, 127.7, 127.6 (C-Ar), 73.0 (CHapn), 69.6 (Csp3fullerene), 69.2
(CH,CH,0Bn), 66.8 (OCH,CH,), 45.5 (Cqprigge), 26.2 (CH,CH,0Bn), 25.4 (OCH,CH,); MALDI-ToF
(dithranol): m/z calcd for Cy10H150036: 3279.7; found: 3279.1 [M]".

Compound 3.
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A solution of 2 (435 mg, 0.13 mmol) in a mixture of CH,Cl,/MeOH (16 mL, 3/1) was
hydrogenated under atmospheric pressure at room temperature overnight using Pd-C (10%) as
catalyst. Then, the solution was filtered through Celite, and the catalyst was washed with
CH,Cl,/MeOH. The filtered solution was concentrated, furnishing pure 3 (291 mg, quant.) as an
orange-red solid. IR (neat): 3327, 2926, 2856, 1740, 1222; '"H-NMR (500 MHz, CD;0D) &: 4.36
(t, 24H, °Jiy = 6, OCH,CH,), 3.56 (t, 24H, *Jy 1 = 6, CH,CH,0H), 1.79 (m, 24H, OCH,CH,), 1.61 (m,
24H, CH,CH,0H); ®*C-NMR (125.8 MHz, CD;0D + CDCls) &: 164.7 (CO), 146.6, 142.3 (Copa fullerene),
70.3 (Cspafulierene), 68.0 (OCH,CH,), 62.1 (CH,CH,0OH), 47.1 (Cgprigse), 29.8 (CH,CH,OH), 26.0
(OCH,CH,); MALDI-ToF (dithranol): m/z calcd for C156H10s03¢: 2196.7; found: 2197.7 [M+H]".

Synthesis of 4-{2’-[2"’-(cyclooct-2’"’-yn-1""’-yloxy)ethoxy]ethoxy}-4-oxobutanoic acid (4).

Br, B
r. Br 0

HO OH O\/\o/\/OH U ©/ O%ONON0H
0]
8 4

Compound 8.

OOV\O/\/OH

To a solution of 8,8-dibromobicyclo[5.1.0]octane (5.70 g, 21.4 mmol) in a mixture of dry
toluene/pyridine (1:1.25, 27 mL), a solution of diethyleneglycol (61 mL, 0.64 mol) and AgClO,
(13.74 g, 64.3 mmol) in dry toluene (26 mL) was added. The mixture was refluxed in the dark

for 4 h under Ar atmosphere. The solvent was evaporated, brine (100 mL) was added and the
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insoluble silver salts were removed by filtration. The aqueous phase was extracted with Et,0 (7
x 150 mL) and the combined organic phases were washed with brine (200 mL) and water (200
mL), dried over MgSQ,, filtered and concentrated. The crude product was dissolved in a
mixture of dry iPrOH/pyridine (7:1, 184 mL), and KO'Bu (6.30 g, 53.6 mmol) was added. After
60 h of stirring at room temperature, the reaction was neutralized with 5% HCl and partitioned
between CH,Cl, and water. Then, the aqueous phase was extracted with CH,Cl, (7 x 200 mL)
and the combined organic phases were dried over MgSQ,, filtered and concentrated. The
resulting crude material was purified by silica gel chromatography column (EtOAc/hexane, 1:3
- 1:1), furnishing compound 8 (2.72 g, 60%) as a yellow oil. 'H-NMR (400 MHz, CDCls) &: 4.23
(m, 1H, H-1), 3.77-3.70 (m, 3H, CHHO, CH,CH,OH), 3.68 (m, 2H, CH,0), 3.61 (m, 2H,
CH,CH,0H), 3.52 (m, 1H, CHHO), 2.48 (br s, 1H, OH), 2.25 (m, 1H, H-6a), 2.21-2.09 (m, 2H, H-
23, H-6b), 2.03-1.88 (m, 2H, H-2b, H-5a), 1.88-1.76 (m, 2H, H-3a, H-5b), 1.65 (m, 2H, H-4), 1.44
(m, 1H, H-3b); C-NMR (100 MHz, CDCl;) & 100.0 (C-7), 92.4 (C-8), 72.6 (C-1), 72.4
(CH,CH,0H), 70.0, 68.4 (each CH,0), 61.4 (CH,CH,0H), 42.1 (C-2), 34.1 (C-5), 29.5 (C-4), 26.2
(C-3), 20.5 (C-6); ESI-MS: m/z calcd for C1,H,005: 212.2; found: 235.1 [M+Na]’; ESI-HRMS: m/z
calcd for Cy5H200sNa [M+Na]*: 235.1305; found: 235.1299.

Compound 4.

0

®/O\/\O/\/ONOH

0

To a solution of compound 8 (2.44 g, 11.5 mmol) and succinic anhydride (1.42 g, 13.8 mmol) in
dry CH,Cl, (60 mL) under Ar atmosphere, DMAP (1.40 g, 11.5 mmol) was added. The reaction
mixture was stirred at room temperature overnight. The solvent was removed under vacuum
and Et,0 (30 mL) was added. The resulting solution was washed with 5% Na,COj; solution (60
mL). The aqueous layer was brought to pH 4 by adding 1M HCI solution (60 mL). The resulting
aqueous solution was extracted three times with Et,0 (400 mL). The organic layers were
washed with brine, dried over MgSQ,, filtered and reduced under vacuum, to give compound 4
(3.23 g, 90%) as a yellow oil. *H-NMR (400 MHz, CDCl5) & 4.30-4.22 (m, 3H, H-1, CH,CH,0CO),
3.75 (m, 1H, CHHO), 3.71-3.62 (m, 4H, CH,0, CH,CH,0C0), 3.53 (m, 1H, CHHO), 2.71-2.62 (m,
4H, CHysucc), 2.25 (m, 1H, H-6a), 2.20-2.10 (m, 2H, H-2a, H-6b), 2.05-1.88 (m, 2H, H-2b, H-5a),
1.88-1.76 (m, 2H, H-3a, H-5b), 1.64 (m, 2H, H-4), 1.43 (m, 1H, H-3b); **C-NMR (100 MHz, CDCl5)
8. 177.3 (COOH), 172.2 (COO), 100.3 (C-7), 92.6 (C-8), 72.9 (C-1), 70.4 (CH,0), 69.0
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(CH,CH,0C0), 68.5 (CH,0), 63.9 (CH,CH,0C0), 42.2 (C-2), 34.3 (C-5), 29.7 (C-4), 29.0 (CH; qucc),
26.4 (C-3), 20.7 (C-6); ESI-MS: m/z calcd for CigH»406: 312.2; found: 335.2 [M+Na]®, 351.2
[M+K]*; ESI-HRMS: m/z calcd for C1¢H,40¢Na [M+Na]*: 335.1465; found: 335.1456.

Compound 5.

To a solution of 3 (100 mg, 45.5 umol), cyclooctyne derivative 4 (256 mg, 0.82 mmol) and DPTS
(80 mg, 0.27 mmol) in a dry mixture of CH,Cl,/DMF (3.4 mL, 7.5:1) under Ar atmosphere, DCC
(171 mg, 0.82 mmol) in dry CH,Cl, (2 mL) was added. The reaction mixture was stirred at room
temperature overnight. Once the reaction was complete, the dicyclohexylurea was filtered off
in a fritted glass filter and washed with CH,Cl,. The crude product was purified by size-

exclusion chromatography (Sephadex LH-20, MeOH/CH,Cl, 1:1), to give 5 (259 mg, 99%) as a
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red oil. IR (neat): 2928, 2858, 1736, 1214; *H-NMR (500 MHz, CDCl5) & 4.29 (m, 24H, OCH,CH,),
4.26-4.17 (m, 36H, H-1, CH,0), 4.11 (m, 24H, CH,CH,0CO), 3.75-3.66 (m, 36H, CHHO, CH,0),
3.64 (m, 24H, CH,0), 3.50 (m, 12H, CHHO), 2.69-2.58 (m, 48H, CHy.cc), 2.24 (m, 12H, H-6a),
2.20-2.06 (m, 24H, H-2a, H-6b), 2.01-1.88 (m, 24H, H-2b, H-5a), 1.87-1.64 (m, 84H, H-3a, H-4a,
H-5b, OCH,CH,, CH,CH,0CO), 1.60 (m, 12H, H-4b), 1.43 (m, 12H, H-3b); *C-NMR (125.8 MHz,
CDCl3) & 172.3, 172.2 (COqcc), 163.6 (CO), 145.8, 141.1 (Cepa futierenc), 100.1 (C-7), 92.8 (C-8), 72.8
(C-1), 70.4 (CH,0), 69.1 (Cepssuterenc), 69.0 (CH,0), 68.5 (CH,0), 66.4 (OCH,CH,), 63.9
(CH,CH,0CO), 63.8 (CH,0), 45.3 (Cqprigae), 42.3 (C-2), 34.3 (C-5), 29.7 (C-4), 29.0 (CHycucc), 26.4
(C-3), 25.1 (OCH,CH,CH,CH,0CO), 20.7 (C-6); MALDI-ToF (DCTB): m/z calcd for CsisH3720s6:
5730.4; found: 5753.4 [M+Na]".

Compound 6c.

0
HNJ(

H N
8{7 ¢

S5 /\/\H/O\/\O/\/O\/\N

To a solution of 2-[2’-(2"-azidoethoxy)ethoxy]ethanol (143 mg, 0.82 mmol), biotin (300 mg,
1.23 mmol) and DPTS (120 mg, 0.41 mmol) in dry CH,Cl, (3 mL) under Ar atmosphere, DCC
(426 mg, 2.05 mmol) in dry CH,Cl, (1.5 mL) was added. The reaction mixture was stirred at
room temperature overnight. Once the reaction was complete, the dicyclohexylurea was
filtered off in a fritted glass filter and washed with a small volume of CH,Cl,. The crude product
was purified by silica gel chromatography column (CH,Cl,/MeOH, 30:1) to give 6¢ (323 mg,
98%) as a white amorphous solid. IR (neat): 3212, 2923, 2865, 2101, 1697, 1119; ‘H-NMR (400
MHz, CDCl3) &: 5.95 (s, 1H, NH), 5.37 (s, 1H, NH), 4.49 (m, 1H, H-7y0tin), 4.30 (ddd, 1H, Js; = 8,
Jos = 5, Jonn = 1, H-6piotin), 4.22 (m, 2H, CH,0), 3.70 (t, 2H, *Jy, = 5, CH,0), 3.68-3.63 (m, 6H,
CH,CH,N3, CH,0), 3.38 (t, 2H, *Jy = 5, CH,N3), 3.14 (ddd, 1H, Js4a = 11, Jsap = 6, H-5pi0tin), 2.90
(dd, 1H, Jaagp = 13, Jga7 = 5, H-8apitin), 2.73 (d, 1H, H-8bpiotin), 2.36 (t, 2H, J12 = 8, H-1piorin), 1.79-
1.59 (m, 4H, H-2piotin, H-4biotin), 1.44 (M, 2H, H-3pionn); “C-NMR (100 MHz, CDCl;) & 173.7
(COester), 164.1 (COyrea), 70.6, 70.5 (CH,0), 70.0 (CH,CH,N3), 69.2 (CH,0), 63.4 (CH,0), 62.0 (C-
Bbiotin), 0.1 (C-7hiotin), 55.6 (C-5piotin), 50.7 (CH,N3), 40.5 (C-8piotin), 33.8 (C-1piotin), 29-3 (C-3piotin),
28.2 (C-4yiotin), 24.7 (C-2yiotin); ESI-MS: m/z calcd for CigH7NsOsS: 401.2; found: 402.2 [M+H]',
424.2 [M+Na]’; ESI-HRMS: m/z calcd for Ci6H,7NsOsSNa [M+Na]*: 424.1625; found: 424.1616.
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Synthesis of 6d.

o N o o o
NNV L
OH (0) OH' 0/\/0\/\0/\/N3 piperidine O/\/O\/\O/\/N3
NHFmoc NHFmoc DMF NH,

Fmoc-Phe(OH) 9 6d

Compound 9.

0

o/\/o\/\o/\/N3
NHFmoc

To a solution of 2-[2’-(2"-azidoethoxy)ethoxy]ethanol (150 mg, 0.86 mmol), Fmoc-Phe(OH)
(508 mg, 1.29 mmol) and DPTS (126 mg, 0.43 mmol) in dry CH,Cl, (4 mL) under Ar atmosphere,
DCC (446 mg, 2.14 mmol) in dry CH,Cl, (2 mL) was added. The reaction mixture was stirred at
room temperature overnight. Once the reaction was complete, the dicyclohexylurea was
filtered off in a fritted glass filter and washed with a small volume of CH,Cl,. The crude product
was purified by silica gel chromatography column (EtOAc/n-hexane, 1:3 - 1:1) to give 9 (460
mg, 99%) as a colourless oil. *H-NMR (400 MHz, CDCl;) & 7.78 (d, 2H, J = 8, H-Ar), 7.58 (t, 2H, J
= 6, H-Ar), 7.41 (t, 2H, J = 7, H-Ar), 7.36-7.23 (m, 5H, H-Ar), 7.15 (d, 2H, J = 7, H-Ar), 5.37 (br d,
1H, Jyncn = 8, NH), 4.73 (m, 1H, CH), 4.46 (dd, 1H, ZJyu= 11, %)y = 7, CHHemoc), 4.38-4.26 (m, 3H,
CHHtmoe, CH20), 4.22 (br t, 2H, >S4 = 7, CHemoc), 3.74-3.57 (m, 8H, CH,CH,N3, CH,0), 3.35 (t, 2H,
*Jun =5, CH,N3), 3.19 (dd, 1H, “Jun = 14, *Jycn = 6, CHHgy), 3.13 (dd, 1H, *Jiycn = 6, CHHg,); C-
NMR (100 MHz, CDCl;) 6: 171.5 (COgster), 155.6 (COgmoc), 143.9, 143.8, 141.4, 135.8 (Cjpso-Ar),
129.5, 128.6,127.8,127.2,127.1, 125.2, 125.1, 120.0 (C-Ar), 70.7 (CH,0), 70.2 (CH,CH;N3), 68.9
(CH,0), 67.0 (CHz¢moc), 64.6 (CH,0), 54.8 (CH), 50.7 (CH;Ns), 47.2 (CHgmoc), 38.2 (CHagp); ESI-MS:
m/z calcd for C3oH3,N,Og: 544.2; found: 545.2 [M+H]*, 567.2 [M+Na]*; ESI-HRMS: m/z calcd for
C3oH3:N40¢Na [M+Na]": 567.2214; found: 567.2205.

Compound 6d.

0

©/\Hko/\/o\/\o/\/N3
NH,

Compound 9 (460 mg, 0.85 mmol) was dissolved in piperidine/DMF (20%) (5 mL), and the

mixture was stirred at r.t. for 15 min. Then, the solvent was removed and the residue was
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purified by column chromatography (EtOAc/MeOH, 100:0 - 9:1) affording the unprotected
amine 6d (270 mg, 99%) as a colourless oil. IR (neat): 3379, 2924, 2867, 2099, 1733, 1118; 'H-
NMR (400 MHz, CDCl3) & 7.42-7.22 (m, 5H, H-Ar), 4.33 (t, 2H, *Jy 4 = 5, CH,0), 3.83 (m, 1H, CH),
3.79-3.65 (m, 8H, CH,CH,N3, CH,0), 3.43 (t, 2H, /iy = 5, CH,N3), 3.16 (dd, 1H, 2y = 13, *Jyn =
5, CHHg,), 2.95 (dd, 1H, )iy = 8, CHHg,), 1.62 (br s, 2H, NH,); *C-NMR (100 MHz, CDCl;) &
174.7 (COester), 137.0 (Cipso-Ar), 129.0, 128.2, 126.4 (C-Ar), 70.3, 70.2 (CH,0), 69.7 (CH,CH,N3),
68.7 (CH,0), 63.6 (CH,0), 55.4 (CH), 50.3 (CH;N3), 40.6 (CHjg,); ESI-MS: m/z calcd for
CisH5oN404: 322.2; found: 323.2 [M+H], 345.2 [M+Na]*; ESI-HRMS: m/z calcd for Cy5H,3N40,4
[M+H]*: 323.1714; found: 323.1706.

Compound 6e.

0

3 s
HN 5
)Ule

02N
09

BOCHN/\/N\)J\O/\/O\/\O/\/ N3

To a solution of 2-[2’-(2""-azidoethoxy)ethoxy]ethanol (72 mg, 0.41 mmol), Boc-PNA-T-OH (250
mg, 0.62 mmol) and DPTS (61 mg, 0.21 mmol) in dry CH,Cl, (2 mL) under Ar atmosphere, DCC
(215 mg, 1.03 mmol) in dry CH,Cl, (1 mL) was added. The reaction mixture was stirred at room
temperature overnight. Once the reaction was complete, the dicyclohexylurea was filtered off
in a fritted glass filter and washed with a small volume of CH,Cl,. The crude product was
purified by silica gel chromatography column (CH,Cl,/MeOH, 30:1) to give 6e (210 mg, 94%) as
a white amorphous solid. IR (neat): 3340, 3201, 2931, 2105, 1666, 1142; Due to the limited
rotation around the secondary amide, several of the signals were doubled (indicated in the list
by mj. for major and mi. for minor conformers): *H-NMR (400 MHz, CD;0D) & 7.29 (s, ‘1H’, mj.,
H-6thymine), 7.27 (s, “IH’, mi., H-64nymine), 4.74 (s, 2H’, mj., CH,CON), 4.58 (s, ‘2H’, mi., CH,CON),
4.37 (m, 2H’, mi., CH,0), 4.35 (s, 2H’, mi., CH,COO0), 4.28 (m, ‘2H’, mj., CH,0), 4.16 (s, 2H’,
mj., CH,COO0), 3.78 (m, 2H’, mi., CH,0), 3.72 (m, 2H’, mj., CH,0), 3.70-3.62 (m, 6H, CH,CH,N3,
CH,0), 3.54 (m, 2H’, mj., NCH,), 3.49 (m, ‘2H’, mi., NCH;), 3.37 (m, 2H, CH;N3), 3.31 (under
CD;0D, “2H’, mj., NCH,), 3.20 (m, 2H’, mi., NCH,), 1.88 (s, 3H, CHstnymine), 1.45 (s, 9H, mj.,
CHsgoc), 1.44 (s, 9H, mi., CHsgoc); *C-NMR (100 MHz, CD;0OD) & 170.8, 170.7 (COeqer), 169.9,
169.6 (C-4¢hymine), 166.7 (COamige), 158.2 (COgoc), 152.9, 152.8 (C-2tnymine), 143.5 (C-64hymine), 110.9,
110.8 (C-5¢nymine), 80.5, 80.1 (C(CHs)s), 71.5 (CH,0), 71.4 (CH,CH,N3), 71.1, 71.0 (CH,0), 69.9,
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69.8 (CH,0), 65.8, 65.5 (CH,0), 51.7 (CH,N;), 50.8, 49.7 (CH,COO), under CD;OD (NCH,,

CHzCON), 395, 39.1 (NCHz), 28.7 (CH?:,BOC)I 12.3 (CH?:,thymine); ESI-MS: m/Z calcd for C22H35N709:

541.2; found: 564.2 [M+Na]*; ESI-HRMS: m/z calcd for C,H3sN;OsNa [M+Na]™: 564.2388;

found: 564.2384.

General procedure for SPAAC.

N
0™\0

N—\ N:N.
0™\-0 f\ N—R
Isomer A

+

R-N;, DMSO
—_—
50 °C MW, 30 min

R-N; = 6a-e

Isomer B

Ta-e

Cyclooctyne derivative 5 (50 mg, 8.7 umol) and compound 6a-e (0.16 mmol), were dissolved in

DMSO (1 mL) in a sealed microwave vial. The solution was heated at 50 2C in a microwave

oven for 30 minutes. After that time, the solution was purified by size-exclusion

chromatography (Sephadex LH-20, CH,Cl,/MeOH 1/1), furnishing compounds 7a-e.

Compound 7a.
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Following the general procedure and using compound 6a as starting material, compound 7a
(70 mg, 93%) was obtained as a orange-red oil. IR (neat): 2924, 2854, 1733, 1160; Due to the
formation of two expected regioisomers, several of the signals were doubled (indicated in the
list by mj. for major and mi. for minor): "H-NMR (500 MHz, CDCl3) &: 4.82 (dd, “12H’, J1,, = 5,
Jio = 4, mj., H-1), 4.69 (dd, “12H’, J12a = 9, Jia6 = 3, mi., H-1), 4.32 (t, 24H’, *Jyy = 7, mi,
CH,CH,N), 4.26 (m, 24H, OCH,CH,), 4.19 (m, 24H, CH,0), 4.15 (m, 24H’, mj., CH,CH,N), 4.07 (t,
24H, BJH,H =6, CH,CH,0CO0), 3.73-3.41 (m, 72H, CH,0), 3.06, 2.78 (2m, ‘24H’, both isomers, H-6),
2.67-2.52 (m, 48H, CH, . + 24H’, both isomers, H-6), 2.14 (m, 24H’, both isomers, H-2a),
1.95 (m, 24H’, mi., H-2b), 1.89-1.39 (m, 120H, CH,CH,N, OCH,CH,, CH,CH,0CO, H-3, H-5 +
‘24H’, mj., H-2b + ‘24H’, both isomers, H-4), 1.34-1.12 (m, 262H, CH3 ajiphatic chain), 1.00 (m, 24H’,
both isomers, H-4), 0.84 (t, 36H, *Jyy = 7, CHs); *C-NMR (125.8 MHz, CDCl3) & 172.3, 172.2
(COsuce), 163.7 (CO), 145.8 (Copz tuterenc), 144.9 (C-7, mj.), 144.8 (C-8, mi.), 141.1 (Cepa fulierenc),
133.5 (C-8, mj.), 132.4 (C-7, mi.), 74.7 (C-1, mj.), 72.2 (C-1, mi.), 70.6, 70.4 (CH,O, both
isomers), 69.2, 69.0 (CH,0O, both isomers), 69.1 (Cqp3 fullerene), 67.8, 67.7 (CH,0, both isomers),
66.5 (OCH,CH,), 63.9 (CH,CH,0CO), 63.9, 63.8 (CH,0, both isomers), 48.8 (CH,CH;N, mi.), 47.7
(CHaCHaN, mj.), 45.3 (Cqbrigge), 35.6 (C-2, mj.), 31.9 (CHyaiiphatic chain + C-2, mi.), 30.5, 30.4
(CH,CH2N, both isomers), 29.7-29.4 (CH,aliphatic chain)y 29.3 (CHzsuec), 29.2, 29.1, 29.0, 28.9
(CH3,atiphatic chain), 28.5 (C-5, mi.), 27.3 (C-5, mj.), 26.8, 26.7 (CH;,aliphatic chain), 25.6 (C-4, mj.), 25.2
(OCH,CH,CH,CH,0CO), 24.7 (C-4, mi.), 24.5 (C-6, mi.), 22.9 (C-3, mi.), 22.7 (CH,CH), 20.9 (C-3,
mj.), 20.1 (C-6, mj.), 14.2 (CHs); MALDI-TOF (DCTB): m/z calcd for CagsH720N36006: 8601; found:
8624 [M+Nal".

Compound 7hb.
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Following the general procedure and using compound 6b as starting material, compound 7b
(68 mg, 99%) was obtained as an orange-red solid. IR (neat): 3436, 2927, 2866, 1733, 1216;
Due to the formation of two expected regioisomers, several of the signals were doubled
(indicated in the list by mj. for major and mi. for minor): *H-NMR (500 MHz, CD;0D + CDCl;) &
4.88 (dd, ‘12H’, J125 = 8, J125 = 3, mi., H-1), 4.79 (dd, ‘“12H’, J1 2, = 6, J125 = 4, mj., H-1), 4.66,
under water (2m, ‘24H’, mi., OCH,CH,N), 4.41 (t, 24H’, >}, = 5, mj., OCH,CH,N), 4.32 (m, 24H,
OCH,CH,), 4.21 (m, 24H, CH,0), 4.10 (t, 24H, *J, 4 = 6, CH,CH,0CO), 3.90 (m, 24H, OCH,CH;N),
3.74-3.52 (m, 144H, CH,0, OCH,CH,0H), 3.49 (m, 24H, OCH,CH,0H), 3.08, 2.78 (2m, 24H, both
isomers, H-6), 2.63 (m, 48H, CH,succ), 2.22 (M, 24H’, mi., H-2a), 2.12 (m, 24H’, mj., H-2a), 2.02
(m, 24H’, mi., H-2b), 1.89-1.39 (m, 120H, OCH,CH,, CH,CH,0CO, H-3, H-4, H-5 + ‘24H’, mj., H-
2b); ®C-NMR (125.8 MHz, CDsOD + CDCls) & 173.2 (COyycc), 164.3 (CO), 146.4 (Copa tuerenc),
145.1 (C-7, mj.), 144.7 (C-8, mi.), 141.8 (Cepa fuiterene), 136.1 (C-8, mj.), 135.1 (C-7, mi.), 75.1 (C-1,
mj.), 73.1 (OCH,CH,0H), 72.4 (C-1, mi.), 71.2, 70.1, 70.0, 70.8 (CH,0), 70.5, 70.2 (OCH,CH;N,
both isomers), 69.7 (Cspsfulierene), 69.6, 69.5 (CH,O, both isomers), 68.5, 68.2 (CH,0, both
isomers), 67.2 (OCH,CH,), 64.6 (CH,CH,0CO), 64.5, 64.4 (CH,O, both isomers), 61.7
(OCH,CH,0H), under CD;0D (OCH,CH,N, mi.), 48.2 (OCH,CH,N, mj.), 46.2 (Cqprigee), 36.1 (C-2,
mj.), 31.3 (C-2, mi.), 29.4 (CHysucc), 28.6 (C-5, mi.), 27.5 (C-5, mj.), 26.1 (C-4, mj.), 25.7
(OCH,CH,CH,CH,0CO0), 24.8 (C-4, mi.), 24.6 (C-6, mi.), 23.3 (C-3, mi.), 21.5 (C-3, mj.), 20.6 (C-6,
mj.); MALDI-TOF (DCTB): m/z calcd for Cs9oHs25N36013,: 7831; found: 7854 [M+Na]".

Compound 7c.
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Following the general procedure and using compound 6¢ as starting material, compound 7c
(91 mg, 99%) was obtained as a orange-red solid. IR (neat): 3368, 2928, 2865, 1731, 1696,
1211; Due to the formation of two expected regioisomers, several of the signals were doubled
(indicated in the list by mj. for major and mi. for minor): *H-NMR (500 MHz, CD;0D + CDCls) &
4.90 (m, ‘12H’, mi., H-1), 4.80 (m, ‘12H’, mj., H-1), 4.69, 4.57 (2m, ‘24H’, mi., OCH,CH,N), 4.49
(dd, 12H, J76 = 7, J783 = 5, H-Tuitin), 4.42 (t, 24H’, *Jyy 4 = 5, mj., OCH,CH,N), 4.38-4.26 (m, 36H,
OCH,CH,, H-6pictin), 4.26-4.14 (m, 48H, CH,0), 4.11 (m, 24H, CH,CH,0CO), 3.90 (m, 24H,
OCH,CH;N), 3.76-3.43 (m, 144H, CH,0), 3.17 (m, 12H, H-5;04in), 3.08 (m, 24H’, both isomers, H-
6), 2.90 (dd, 12H, Jgs8, = 13, H-8apjctin), 2.80 (m, ‘24H’, both isomers, H-6), 2.71 (d, 12H, H-
8byiotin), 2.63 (M, 48H, CHysucc), 2.35 (M, 24H, H-1yion), 2.23 (m, ‘24H’, mi., H-2a), 2.13 (m,
24H’, mj., H-2a), 2.03 (m, ‘24H’, mi., H-2b), 1.90-1.49 (m, 144H, OCH,CH,, CH,CH,0CO, H-3, H-
5, H-2piotin, H-4piotin + ‘24H’, mj., H-2b + ‘24H’, both isomers, H-4), 1.44 (m, 24H, H-3p01in), 1.24,
1.07 (2m, ‘24H’, both isomers, H-4); *C-NMR (125.8 MHz, CD;0D + CDCl3) & 174.7 (COpiotin),
173.4 (COqycc), 165.2 (COyrea), 164.4 (CO), 146.5 (Copa fullerene), 145.3 (C-7, mj.), 144.8 (C-8, mi.),
141.9 (Cspa fullerene), 136.3 (C-8, mj.), 135.3 (C-7, mi.), 75.3 (C-1, mj.), 72.5 (C-1, mi.), 71.3, 71.2,
71.1, 71.0 (CH,0), 70.7, 70.5 (OCH,CH;N, both isomers), 69.9 (Cp3ullerene), 69.9, 69.7, 69.6
(CH,0), 68.7, 68.4 (CH,0, both isomers), 67.4 (OCH,CH,), 64.7 (CH,CH,0CO), 64.6, 64.5 (CH,0,
both isomers), 64.1 (CH,0), 62.8 (C-6pioiin), 61.0 (C-7piotin), 56.4 (C-5pi0tin), under CD30D
(OCH,CH;,N, mi.), 48.4 (OCH,CH,N, mj.), 46.5 (Cqprigde)s 40.8 (C-8iotin), 36.2 (C-2, mj.), 34.4 (C-
Lpiotin), 31.5 (C-2, mi.), 29.6 (CHzsucc), 29-2 (C-3piotin)y 29.0 (C-4piotin), 28.8 (C-5, mi.), 27.7 (C-5,
mj.), 26.3 (C-4, mj.), 25.9 (OCH,CH,CH,CH,0CO0), 25.4 (C-2yiotin), 25.0 (C-4, mi.), 24.7 (C-6, mi.),
23.5(C-3, mi.), 21.7 (C-3, mj.), 20.7 (C-6, mj.).

Compound 7d.
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Following the general procedure and using compound 6d as starting material, compound 7d
(82 mg, 98%) was obtained as a orange-red solid. IR (neat): 3386, 2926, 2864, 1732, 1214; Due
to the formation of two expected regioisomers, several of the signals were doubled (indicated
in the list by mj. for major and mi. for minor): *H-NMR (500 MHz, CDCl;) & 7.32-7.08 (m, 60H,
H-Ar), 4.82 (m, 12H, both isomers, H-1), 4.56 (m, ‘24H’, mi., OCH,CH,N), 4.34 (t, ‘24H’, %}, = 5,
mj., OCH,CH;N), 4.27 (m, 24H, OCH,CH,), 4.24-4.15 (m, 48H, CH,0), 4.08 (m, 24H, CH,CH,0CO),
3.89 (m, 24H, OCH,CH;,N), 3.74 (m, 12H, CHNH,), 3.71-3.42 (m, 144H, CH,0), 3.13-3.00 (m,
12H, CHHg, + ‘24H’, both isomers, H-6), 2.92-2.77 (m, 12H, CHHg, + ‘24H’, both isomers, H-6),
2.67 (m, ‘24H’, both isomers, H-6), 2.61 (m, 48H, CH; ), 2.16 (m, ‘24H’, both isomers, H-2a),
1.97 (m, “24H’, mi., H-2b), 1.90-1.49 (m, 144H, OCH,CH,, CH,CH,0CO, H-3, H-4, H-5, NH, +
‘24H’, mj., H-2b); PC-NMR (125.8 MHz, CDCl5) & 175.1 (COppe), 172.4, 172.3 (COqucc), 164.7
(CO), 145.9 (Cspafullerene), 144.8 (C-7, mj.), 144.5 (C-8, mi.), 141.1 (Cspztullerene), 137.2 (Cipso-Ar),
134.9 (C-8, mj.), 133.7 (C-7, mi.), 129.4, 128.6, 126.9 (C-Ar), 74.7 (C-1, mj.), 72.1 (C-1, mi.),
70.7- 71.4 (CH,0), 70.3, 70.0 (OCH,CH;N, both isomers), 69.2 (Csp3 fulierene), 69.1, 69.0 (CH,0),
67.9, 67.5 (CH,0, both isomers), 66.5 (OCH,CH,), 64.0, 63.9, 63.8 (CH,CH,0CO, CH,0 both
isomers), 55.8 (CHNH,), 48.5 (OCH,CH,N, mi.), 47.5 (OCH,CH,N, mj.), 45.4 (Cqprigse), 41.1
(CHagn), 35.6 (C-2, mj.), 31.2 (C-2, mi.), 29.0, 28.9 (CHysucc), 28.3 (C-5, mi.), 27.1 (C-5, m].), 25.6
(C-4, mj.), 25.2 (OCH,CH,CH,CH,0CO0), 24.5 (C-4, mi. + C-6, mi.), 23.0 (C-3, mi.), 21.0 (C-3, mj.),
20.1 (C-6, mj.).

Compound 7e.
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Following the general procedure and using compound 6e as starting material, compound 7e
(100 mg, 94%) was obtained as a orange-red solid. IR (neat): 3352, 3199, 2921, 2863, 1730,
1216; Due to the formation of two expected regioisomers, several of the signals were doubled
(indicated in the list by mj. for major and mi. for minor). Therefore, some of the signals of
thymine were doubled owing to the limited rotation around the secondary amide: *H-NMR (500
MHz, DMSO-d¢) &: 11.28 (br s, 12H, NHiymine), 7.28, 7.24 (2s, 12H, H-6¢hymine), 6.91, 6.72 (2s,
12H, NHg,(), 4.84 (m, ‘12H’, mi., H-1), 4.71 (m, ‘12H’, mj., H-1), 4.65 (s, 24H, CH,CONnymine),
4.51 (m, ‘24H’, mi., OCH,CH,N), 4.38 (m, ‘24H’, mj., OCH,CH,N), 4.28 (m, 24H, OCH,CH,), 4.24-
4.03 (m, 72H, CH,0, CH,COO¢nymine), 4.00 (m, 24H, CH,CH,0CO), 3.77 (m, 24H, OCH,CH;N),
3.65-3.24 (m, 168H, CH,0, NCHatnymine), 3.16, 3.01 (2m, 24H, NCHy thymine), 2.95, 2.73 (2m, 24H,
both isomers, H-6), 2.54 (m, 48H, CH; gyc), 2.11 (m, 24H’, mi., H-2a), 1.99 (m, 24H’, mj., H-2a),
1.91 (m, 24H’, mi., H-2b), 1.74 (s, 36H, CHs tnymine), 1.72-1.41 (m, 96H, OCH,CH,, CH,CH,0CO, H-
3, H-5 + 24H’, mj., H-2b + 24H’, both isomers, H-4), 1.36 (br s, 108H, CHs ), 1.30-0.90 (m,
“24H’, both isomers, H-4); *C-NMR (125.8 MHz, DMSO-d) & 171.9, 171.8 (COyc), 169.3, 169.0
(COester,thymine), 167.6, 167.3 (C-4thymine), 164.3 (COamide,thymine), 162.7 (CO), 155.7 (COg,c), 150.9 (C-
2tymine)s  145.0 (Copafutierene), 143.8 (C-7, mij.), 143.0 (C-8, mi.), 141.9 (C-6unymine), 140.7
(Cp2 fulterene), 134.6 (C-8, mj.), 133.7 (C-7, mi.), 108.2, 108.1 (C-5tnymine), 78.0, 77.7 (C(CHs)s), 73.9
(C-1, mj.), 70.7 (C-1, mi.), 69.7-69.6 (CH,0), 69.4, 69.2 (OCH,CH;N, both isomers), 68.7
(Csp3 fullerene), 68.2, 68.1 (CH,0, both isomers), 67.2, 67.0 (CH,0, both isomers), 66.7 (OCH,CH,),
64.2, 63.8 (CH,CH,0CO), 63.4, 63.3 (CH,0, both isomers), 49.0 (CH,COOnymine), 47.8
(OCH,CH3N, mi.), 47.6 (CH,COOuhymine), 47.5 (CH;CONihymine), 46.9 (NCHy thyime, OCH,CH,N, mij.),
45.5 (Cqprigde), 38.1, 37.6 (NCHythymine), 35.0 (C-2, mj.), 30.3 (C-2, mi.), 28.4 (CHjsucc), 28.1
(CH3 poc), 27.9 (C-5, mi.), 26.4 (C-5, mj.), 25.2 (C-4, mj.), 24.6 (OCH,CH,CH,CH,0CO), 23.9 (C-4,
mi.), 23.6 (C-6, mi.), 22.1 (C-3, mi.), 20.7 (C-3, mj.), 19.4 (C-6, mj.), 11.9 (CH3 thymine); MALDI-TOF
(DCTB): m/z calcd for CsgyH79:Nga0404: 12231; found: 12254 [M+Na]".
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'H-NMR (500 MHz, CD;0D + CDCl3): compound 7¢
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3C-NMR (125.8 MHz, CD;0D + CDCl3): compound 7¢
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'H-NMR (500 MHz, CDCl5): compound 7d
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BC-NMR (125.8 MHz, CDCl;): compound 7d
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'H-NMR (500 MHz, DMSO-d): compound 7e
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BC-NMR (125.8 MHz, DMSO-dg): compound 7e
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MS spectra
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MALDI-ToF (matrix: dithranol): compound 2
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MALDI-ToF (matrix: dithranol): compound 3

S32



Intens. [a.u.]

Intens. [a.u.]
\

X
o
=

w10 - I T p
H i 6 g [M+NaJf
T8 - i . 0
B | 3
1.004 ) 7‘ 3
[y 1 -1 ?
0504 ; .. ! ; 5
025 I A . -A
[
>
8
i O 3
:S{n/\)j\o/\/o\/\o = o g
b ) i |
= Fragment A

3
S
" 1000 | "2000 | aooo " 4000 | " 5000 " 6000 | " 7000 | t
m'z
MALDI-ToF (matrix: DCTB): compound 5
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MALDI-ToF (matrix: DCTB): compound 7a
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MALDI-ToF (matrix: DCTB): compound 7b
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MALDI-ToF (matrix: DCTB): compound 7c
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MALDI-ToF (matrix: DCTB): compound 7d
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MALDI-ToF (matrix: DCTB): compound 7e
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