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Synthesis of pent-4-ynyl mono malonate

b < eJol\/(l)L
g
///\d/\of FOH

In a round bottomed flask, Meldrum acid (6.07 g, 42 mmol) and 4-pentyn-1-ol (3.5 g, 42 mmol)
were added. The reaction mixture is stirred overnight at 80°C, and then evaporated under
reduced pressure. After purification by column chromatography on silica gel (SiO.,
chloroform/methanol, 100/3) 6.5 g of an orange liquid was obtained (yield= 77 %). 'H NMR
(300 MHz, CDCls): 6=1.86 (q, J=6 Hz, 2H; Ha), 1.96 (t, J=2.6 Hz, 1H; Ha), 2.27 (td, J=6 Hz,
J=3 Hz, 2H; H¢), 3.42 (s, 2H; Hg), 4.26 (t, J=6 Hz, 2H; He), 10.32 ppm (s, 1H; Hon).

Synthesis of 5-(tri-iso-propyl)pent-4-yn-1-ol

h ed b a

9\ f// ¢ OH
Si

ﬁr

In a round bottomed flask 4-pentyn-1-ol (3 g, 35.7 mmol) was solubilized in 65 mL of THF
under argon. Then 37 mL of 2 M solution of ethylmagnesium chloride in THF (6.65 g, 74.9
mmol) were added dropwise during 30 minutes at 0°C. The reaction mixture was stirred under
reflux for 12 hours. After cooling down to room temperature, triisopropylsilyl chloride (7.63
mL; 35.7 mmol) in 35 mL of THF was added during 15 minutes. The reaction mixture was then
refluxed for 6 hours. After cooling down to room temperature, an aqueous solution of (H2SO4
10%) was added to the flask and the mixture was extracted with 30 mL (x3) of Et.O. The
organic phase was dried with MgSQyg, filtered, and concentrated under reduced pressure. After
purification by column chromatography on silica gel (cyclohexane/ethyl acetate 9/1), 6.5 g of
a yellow oil was obtained (yield= 76%). *H NMR (300 MHz, CDClIs): 6=1.05-1.06 (bs, 21H;
Hg, Hr), 1.70-1.85 (m, 3H; Ha, He), 2.38 (t, J=6.8 Hz, 2H; Ha), 3.78 ppm (m, 2H; Hy).

k i 0 0 ¢ ¢
| ~~oliel b
/7 N\ la

Figure S1. Structure and numbering of compound 1a used for *H and 3C NMR signal assignments

| g b
1b
\( Z/

Figure S2. Structure and numbering of compound 1b used for *H and 3C NMR signal assignments
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Figure S3. *H NMR of compound 1a
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Figure S4. 13C NMR of compound 1a
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Figure S5. Mass spectrum of compound 1a

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
4575 formula(e) evaluated with 14 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-100 H:0-150 N:0-10 0:0-10 Na:0-1 Si: 0-10
Aurelie DAMOND 08Jun2018
Infusion - dilution 1000
LY04-(01) 50 (1.904) Cm (46:65) 1: TOF MSES+
2.036+005
5 331.1334
%
33,1300
333.1370
3172460 3192649 326.1805357 1503 { 335464 3402045 4151 547 11263481002 3631190
T L ! | GNP 8 L R T T TY B R T T T T mwz
3150 3200 3250 3300 50 3400 3450 3500 355.0
Minimum: -1.5
Maot imam: 5.0 5.0 100.0
Mass Calc. Mass mDa PPM DBE i-PIT i-PIT (Norm) PFormula
331.1334 331.1342 -0.8 -2.4 5.5 445.8 0.1 Cl6 H24 04 Na Si
331.1339 -0.5 -1.5 9.5 448.4 2.7 Cl4 H19 N6 02 8i
331.1325 0.9 3.7 4.5 449.8 4.1 €13 H23 N2 06 Si
331.1346 -1.2 2306 1ls 4519 6.2 c8 H24 N6 03 Na
8i2
331.1334 0.0 0.0 13.5 453.3 7.6 €22 H19 O3
331.1330 0.4 1.2 0.5 453.8 8.1 C5 H23 N8 O5 8i2
331.1338 -0.4 -1.2 12.5 454.1 8.3 C21 H23 si2
331.1342 -0.8 -2.4 2.5 455.8 10.1 C9 H20 N6 06 Na
331.1346 -1.2 -3.6 4.5 455.9 10.2 Cl15 H28 O Na Si3
3311330 0.4 1.2 35 456.1 1004 c12 H27 N2 03 si3
331.1326 0.8 2.4 1.5 457.0 11.2 C6 H19 N8 08
331.1350 -1.6 -4.8 0.5 457.7 12.0 C7 H28 N6 Na 8i4
3311334 0.0 0.0 -0.5 458.0 12.3 ca W27 N8 02 Si4
331.1334 0.0 0.0 2.5 459.1 13.4 Cl1 H31 N2 8is

Figure S6. Elemental composition report of compound 1a
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Figure S7. *H NMR of compound 1b
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Figure S8. 13C NMR of compound 1b
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =5.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
7898 formula(e) evaluated with 20 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-100 H 0-150 N:0-10 O:0-10 Si:0-10 Na: 0-1
Aurelie DAMOND 08Jun2018
Infusion - positif
LY03+(02) 22 (0.849) Cm (16:28) 1: TOF MSES+
4.66e+005
i 4152201
416.2350
4172323
ABTE0 40023 MO srsamms 4192075 4218104 4p30480 4202408 8312090 43 5074
T T T T T T B G wz
4050 4075 4100 4125 4150 4175 4200 4225 4250 4275 4300  4RS5 4350
Minimum: -1.5
Maximum: 5.0 5.0 100.0
Mass Calc. Mass mba PEM DEE i-FIT i-FIT (Norm) Formula
415.2291  415.2281 1.0 2.4 555 478.1 0.4 C22 H36 04 Si Na
415.2305 -1.4 -3.4 8.5 479.7 1.9 C24 H35 04 si
415.2278 1.3 3.1 9.5 480.2 2.4 €20 H31 N6 02 Si
415.2294 -0.3 -0.7 10.5 480.9 3.2 €23 H32 M4 Si MNa
415.2285 0.6 1.4 1.5 482.6 4.9 Cl4 H36 N6 03 Si2
Na
415.2309 -1.8 -4.3 4.5 482.9 5.1 Cl16 H35 N6 O3 si2
415.2296 -0.5 -1.2 -0.5 483.3 5.5 C15 H39 N2 07 Si2
415.2273 1.8 4.3 13.5 486.1 8.3 c28 H31 03
415.2277 1.4 3.4 12.5 486.5 8.7 c27 M35 Si2
415.2308 -1.7 4.1 1.5 487.5 9.7 Cl19 H36 08 Na
415.2308 -1.4 -3.4 5.5 487.6 9.9 C17 H31 N6 06
415.2292 -0.1 -0.2 0.5 487.7 9.9 C16 H35 N2 010
415.2309 -1.8 -4.3 7.5 487.7 9.9 c23 H39 O 8i3
415.2285 0.6 1.4 4.5 487.9 10.1 C21 H40 O Si3 Na
415.2294 -0.3 -0.7 7.5 488.0 10.2 C16 H28 N10 02 Na
415.2281 1.0 2.4 2.5 488.3 10.5 ClS H32 N6 06 Na
415.2300 -0.9 -2.2 -1.5 489.3 1.5 Cl4 H43 N2 04 Sia
415.2289 0.2 0.5 0.5 489.5 1.7 C13 H40 N6 Si4 Na
415.2273 1.8 4.3 -0.5 489.8 12.1 Cl10 H39 N8 02 Si4
415.2273 1.8 4.3 2.5 491.2 13.4 C17 H43 N2 SiS

Figure S10. Elemental composition report of compound 1b
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Figure S14. Structure and numbering of compound 7 used for *H and *C NMR signal assignments
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Figure S15. *H NMR of compound 2a
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LY06-(01) 55 (2.094) Cm (53:60)
100+
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200
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1: TOF MS ES+
685.4395 4.03e3
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[686.4448
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =5.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
2733 formula(e) evaluated with 25 results within limits (all results (up to 1000) for each mass)
Elements Used
C:0-100 H:0-150 0©:0-10 Na:0-1 Si: 0-10
Aurelie DAMOND 14-Jun2018

Infusion - Dilution 100 (SM = 3.3 mg/mL) - manual quad
LY0B-(01) 55 (2.094) Cm (53:60)

1: TOF MSES+
1.87¢

4003
i 10491219
1060, 1246
10511255
1052.1329
10462137 10474770 10477972 1 10539572 1054 5610 1056,3345
T § A2 T T T | B T T T wz
10460 10480 1050.0 10520 1054.0 10%.0

Minimum: -1.5

Max imum: 5.0 5.0 100.0

Mass Calc. Mass mDa PRM DBE i-FIT i-FIT (Norm) Pormula

1049.1219 1049.1209 69.5 63.9 0.8 €78 H21 04 Si
1049.1185 66.5  64.4 1.3 €76 H22 04 Na Si
1049.1217 61.5  65.1 2.1 C72 H26 05 Na Si2
1049.1178 745 6503 2.2 cs2 H17
1049.1241 64.5 66.9 3.8 74 H25 05 Si2
10491244 575 67.4 13 C69 H26 09 Na i
1049.1268 60.5 67.8 $9 c71 M 09 Si
1049.1236 65.5 68.2 5.2 C75 H21 08
1049.1248 56.5 68.4 5.3 C68 H30 06 Na 8i3
1049.1212 62.5 68 .4 5.4 C73 H22 O8 Na
1049.1213 68.5 69.5 6.4 C77 H25 O 8i3
1049.1182 735 69.9 .8 c81 H21 si2
1049.1221 60.5 69.9 6.8 €71 H30 02 Wa Si4
10491189 65.5 70.0 7.0 C75 H26 O Na Si3
1049.1245 63.5 71.1 8.0 €73 H29 02 i4
1049.1252 55.5 718 8.7 C67 H34 03 Na sis
1049.1218 9.5 2.5 9.4 cs3 s 09 sis
1049.1225 318 72.7 9.7 C47 HS50 Ol0 Na Si9
1049.1249 34.5 73.3 10.3 C49 H49 010 8i9
1049.1186 145 735 1004 c57 WAl 08 8i7
1049.1194 36.5 73.5 10.5 CS51 Hi6 09 Na sis
1049.1222 38.5 73.6 10.5 cs2 HeS 06 Sil
10491256 sas e 105 Cs6 H38 Na Si7
1049.1198 35.5 74.5 1.5 C50 HS0 06 Na 8ilo
1049.1191 43.5 74.7 11.6 C56 H4S OS5 8i9

Figure S18. Elemental composition report of compound 2a
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Figure S19. IR spectrum of compound 2a
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Figure S20. *H NMR of compound 2b
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Figure S21. 3C NMR of compound 2b
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Figure S22. Mass spectrum of compound 2b
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance =20.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 5

Monoisotopic Mass, Even Electron lons
2930 formula(e) evaluated with 117 results within limits (all results (up t 1000) for each mass)

Elements Used:
C:0-100 H:0-150 O:0-10 Na:0-1 Si 0-10
Aurelie DAMOND 14Jun2018
Infusion - Diluion 20 - manual quad
LY05-(02) 25 (0.952) Cm (20:25) 1: TOF MSES+
4.120+002
’ 11332180 1134 2260
1135.2410
11362705
11312074 11927828 11372699 o0 2048 1143.6697 11ag6182
S | A 11425470 | P
T T T T LR T+ T 1) T T 4 T Y T T Y T T wz
1300 "o 11340 11360 11380 11400 1142.0 11440 11460
Minimum: -1.5
Max imum: 5.0 20.0 100.0
Mass Calc. Mass mDa PRM DBE i-FIT (Norm) Pormula
1133.2180 1133.2269 -7.9 78.5 1.9 c92 H29
1133.2277 -8.6 70.5 2.0 C86 H34 O Na Si
1133.2148 2.8 69.5 4 c84 HM33 OfF Si
1133.2245 -5.7 75.5 s €30 H30 Na
1133.2301 -10.7 73.5 2.5 €88 H33 0O si
1133.2124 5.6 4.9 66.5 2.7 C82 H34 Of Na Si
1133.2359 -17.9 -15.8 64.5 3.1 C81 H37 06 Si
1133.2117 6.3 5.6 74.5 3.4 css H29 03
-15.5 -13.7 61.5 3.4 €79 H38 06 MNa Si
-2.7 -2.4 60.5 3.4 €77 H37 09 Si
-5.8 -5.1 55.5 357 €73 H41 010 Si2
-3.4 -3.0 52.5 3.8 C71 H42 010 Na Si2
2.4 2.1 61.5 4.0 €78 H38 05 Na Si2
-18.7 -16.5 56.5 4.2 C75 H42 07 Na sSi2
-0.3 -0.3 57.5 4.2 C75 H38 09 Na Si
0.0 0.0 64.5 4.3 c8o H37 05 Si2
-14.8 -13.1  69.5 4.3 c8s H33 05
-12.8 -11.3 65.5 4.4 €82 H38 02 Na sSi2
8.7 7.7 71.5 4.5 €86 H30 O3 Na
18.4 16.2 65.5 4.5 €80 H33 07 Si
-21.1 -18.6  59.5 4.7 €77 H41 07 Si
-15.2  -13.4  68.5 4.9 ce4 H37 02 si2
1133.2304 -12.4  -10.9  66.5 5.0 €83 H34 05 Na

Figure S23. Elemental composition report of compound 2b
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Figure S24. IR spectrum of compound 2b
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Figure S27. !B NMR of compound 6
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JR-175-(01) 14 (0.537) Cm (14:23)
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Figure S29. Mass spectrum of compound 6

Elemental Composition Report

Single Mass Analysis

Tolerance =5.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT =9

Monoisotopic Mass, Even Electron lons
56169 formula(e) evaluated with 583 results within limits (all results (up to 1000) for each mass)

C:0-101 H:0-80 B:0-1 N:0-10 0:0-10 F:0-3 Si 0-10

Infusion - diluson 1000
JR-175-(01) 14 (0.537) Cm (14:23)

Page 1

10Dec-2018
1: TOF MSES+
4.990+004

4 14923911
14943990
1491.3914
14054034
1
T— 14903890 (14984081 14000188 19003013 1503007 15104005 siszeer 11702
T T T T T T T 3 T T T T
14850 14%0.0 14950 15000 1506.0 15100 15150
Minimum: -1.5
Hax imm: 5.0 5.0 100.0
Mass Calc. Mass mDa PPM DBE i-PIT i-PIT (Norm) Pormula
1492.3911 1492.3985 -7.4 -5.0 76.5 406.8 17.3 €101 HS9 B N3 07
si2
1492.3876 3.5 2.3 73.5 2.8 23.2 Cl101 HeO N 07 B2
si2
1492.3985 -7.4 5.0 74.5 399.8 10.2 Cl101 Hs6 W3 09 F2
1492.3861 5.0 3.4 78.5 406.1 16.5 Cl01 HS4 B N5 O2
P3 si2
1492.3910 0.1 0.1 80.5 398.0 8.4 €101  H4! N9 O3 F3
1492.3861 5.0 3.4 75.5 415.7 26.1 Cl01 H64 B N 02 F
sis
1492.3844 6.7 4.5 74.5 393.2 3.6 €101 HS4 B N 09 F3
1492.3910 0.1 0.1 77.5 416.4 26.8 Cl101 HS9 NS 03 F
8i3
1492.3861 5.0 34 73.5 416.6 27.0 Cl101 H6L N 04 P3
8i3
1492.3910 0.1 0.1 82.5 406.0 16.4 Cl01 HS2 B W9 O F
si2
1492.3876 3.5 2.3 75.5 413.6 24.0 €101 H63 B N 05
Si4
1492.3892 1.9 1.3 73.5 407.5 17.9 Cl01 WS W 010 F
8i
1492.3877 3.4 2.3 78.5 400.5 10.9 Cl01 HS3 B N5 OS5
F2 si
1492.3893 1.8 1.2 78.5 392.9 3.3 €101 HS2 B NS 08 F
1492.3893 1.8 1.2 74.5 423.9 34.3 C101 H70 N Si7
14923894 1.7 11 77.5 419.2 296 Cl101 Héo N5 F2 Sid
1492.3969 ~5.8 -3.9 79.5 391.8 2.2 €101 HSO B N7 O4
F3

Figure S30. Elemental composition report of compound 6
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Figure S32. *H NMR of compound 7
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JR209-(03) 6 (0.244) Cm (6:10)
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304.2637
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2822809
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Figure S37. Mass spectrum of compound 7

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 150.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Odd and Even Electron ions
13604 formu with 185 resuts (all resuits (up to 1000) for each mass)
Elements Used:
C:0-115 H:0-150 108:0-1 11B:0-1 N:0-10 0:0-10 F:0-3 Si 11
Jad RABAH 20Fe2010
Infusicn - dition 200 - manual quad - ancienne caib
JR208403) 6 (0.244) Cm (8:10) 1: TOF MSES+.
16404003
4 16684513
1869 4681
16874558
16704883
16714718
. g 16064450 | 16724708 16734431 16771278 16780410 i
T IAasnansassisssn T
16620 16640 1666, 16520 16720 16740 16760 16780 = 16500
Minimus:
Maximum: 5.0 5.0
Mass Calc. Mass mDa PPM DaE 1-FIT 1-FIT (Norm) Formula
1666.4480 1666.4446 3.4 2.0 9.0 41.8 5.0 €115 H54 10B 118 N9
P st
1666.4461 1.9 1.1 89.0 41.5 4.7 C115 H60 108 N5 OS
1666.4546 -6.6 -4.0 88.5 2.6 5.8 €115 H62 11B NS 06
F S1
1666.4459 2.1 1.3 84.0 as 4.7 €115 Hes 11 09 P2
st
1666.4400 8.0 4.8 85.0 4.2 6.4 C115 H64 N2 OB F2
s1
1666.4499 -1.9 89.5 1.4 4.6 €115 HS59 10B N6 O3
¥l st
1666.4423 5.7 3.4 88.5 a2.s 5.7 Cl1s Her 108 N 07
F s
1666.4526 -6 2.8 90.0 a1 5.1 Cl115 H6O Ns 01 P2
s1
1666.4558 7.8 4.7 es.s =N €115 H60 10B 11B N¢
1666.4482 0.2 87.5 a3 us m
16664448 16 87.0 a1 5.0 1B N
1666.4497 1.7 Be.5 a1 a6 N o7
16664438 .6 2.8 %4.0 2.1 5.3 1 Mo o2
¥
1666.4438 a2 2.5 85.5 2.0 5.2 C115 H63 N3 06 F3
st
1666.4508 2.8 88.0 41.5 4.7 €115 H63 11B N¢ O8

Figure S38. Elemental composition report of compound 7
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Figure S39. IR spectrum of compound 7
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Figure S40. *H NMR spectrum (300 MHz, CDCls, 25°C) recorded for: Top) Methanofullerene building
block 2a. Center) BDP-Cg dyad 6. Bottom) DSBDP-Ce dyad 7. The peaks labeled with hash and
asterisk are due to residual CH,Cl, and H grease.
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Compound 6-bis

To a 25 mL flask under argon was added compound 2b (100 mg, 0.09 mmol) in dry DCM (13
mL). Argon was then bubbled through the solution for 30 minutes, then BDP-N3 4 (50 mg,
0.108 mmol), DIPEA (15 uL, 0.09 mmol), and CuBr (13 mg, 0.09 mmol) were added. The
mixture was stirred for 4 hours at room temperature under argon. Then, the solution was washed
two times with 20 mL of an aqueous solution of EDTA (0.05 M), then with 20 mL of water.
The organic phase was dried over anhydrous MgSOs, then filtered, and finally concentrated
under reduced pressure. After purification by column chromatography on silica gel (DCM/Et,0
100/5), 120 mg of a red solid was obtained (yield= 86%). *H NMR (300 MHz, CDClIs): 8=0.97
(t, J=7.5 Hz, 6H; Hg), 1.06-1.07 (bs, 21 H; Hn, Ho), 1.29 (s, 6H; Hp), 2.02-2.14 (m, 2H; H)),
2.25-2.32 (m, 6H; Hc, Hg), 2.45-2.51 (m, 8H; Hk, Ha), 2.96 (t, J=7.1 Hz, 2H; H.), 4.43 (bs, 2H;
Hu), 4.57 (t, J=6.1 Hz, 2H; Heor H;), 4.65 (t, J= 6.1 Hz, 2H; Hior He), 4.79 (bs, 2H; Hg), 6.99
(d, J=8.5 Hz, 2H; He or Hg), 7.16 (d, J=8.5 Hz, 2H; He or Hg), 7.61 ppm (s, 1H, Ha); 3C NMR
(75 MHz, CDCls): 6=11.4 (C»), 12.1 (Cp), 12.6 (Ca), 14.8 (Cg), 16.8 (Cx), 17.2 (Cc), 18.8 (Co),
22.1 (C¢), 28.1, 28.2 (C4, Cj), 49.8 (Cn), 52.2 (Cy), 66.0, 66.5 (Ce, Ci), 66.4 (Cg), 71.6 (Csp3-cso),
82.0 (Cm), 106.7 (Cy), 115.1 (Ceor Cf), 122.7 (Ca), 129.1 (Ceop, Csp2), 129.9 (Ceor Cr), 131.1,
132.9, 138.3 (Ceor, Csp2), 139.0, 139.1 (Ceo, Csp2), 141.10, 140.13, 141.9, 142.0, 142.30, 142.34,
143.10, 143.13, 143.17, 143.20,143.22, 143.9, 144.0, 144.70, 144.77, 144.80, 144.85, 145.0,
145.1,145.23, 145.27, 145.28, 145.34, 145.39, 145.43 (Ceo, Csp2), 153.8, 158.4 (Cepp, Csp2),
163.70, 163.76 ppm (Cs, Ch); 1°F NMR (282 MHz, CDCls): 6=-145.66 ppm (q, J= 34.4 Hz); 'B
NMR (96 MHz, CDCIs): 6=0.80 ppm (t, J= 34.5 Hz); IR: ¥ = 1742 cm-1 (C=0), 524 (Ceo);
HRMS (ESI): m/z calcd for C107HesBNsOsF2Si: 1575.4852 [M+H]+; found: 1575.4779.
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Figure S41. *H NMR of compound 6-bis
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Figure S43. 1B NMR of compound 6-bis
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Figure S44. 13C NMR of compound 6-bis with a zoom in the 138-146 ppm region.
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JR-141-(01) 4 (0.156) Cm (1:5)

1: TOF MS ES+

.44
100+ 685.4423 403e3
Signal tres faible
HRMS faite sur pic monoisotopique (108)
1599.4869
1598.4806|
28 1686.4471 1600.4044
1601.4963
1251.3733 1338.4303 15T7A%T
. 1347.0083
663.4651 [687.4506 4 ! 14255037
487.3646 5754161 ) 14259979
7955500 \ 14555219
asios  TEIT 7375092 9696798 1027.7157 1602.4926
I
o Ll iy . m/z
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =200 PPM / DBE: min =-1.5 max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT =5
Monoisotopic Mass, Even Electron lons
39 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:107-107 H:65-85 10B:0-1 11B: 0-1 N:5-5 0:0-10 F:0-4 Si:0-1
Jad RABAH 11-Dec-2018
Infusion - dilution 200
JR-141-(01) 4 (0.156) Cm (1:5) 1: TOF MSES+
7.21e+002
10 1676.4868 15774967
% 1578.4885
157852211579 4806
1575.4779
1672,0757 1572.5620 ‘155‘“ 0702 1580.4829
o - 15744531 I i in L \ "z
T T T T T T T T T T T T
15720 1574.0 1576.0 1578.0 1580.0 1582.0
Minimum: -1.5
Max imam: 5.0 20.0 100.0
Mass Cale. Mass mDa PEM DEE i-FIT i-FIT (Norm) Formula
1575.4779 1575.4852 -7.3 -4.6 78.5 108.1 0.0 Cl07 HE5 10B NS 05
F2  &i

Figure S46. Elemental composition report of compound 6-bis
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Figure S47. IR spectrum of compound 6-bis
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Compound 7-bis

To a 25 mL flask under argon was added compound 2b (80 mg, 0.071 mmol) in dry DCM (10
mL). Argon was bubbled through the solution for 30 minutes, then DSBDP-N35 (55 mg, 0.087
mmol), DIPEA (13 pL, 0.075 mmol), and CuBr (11 mg, 0.08 mmol) were added. The mixture
was stirred for 4 hours at room temperature under argon. Then, the solution was washed two
times with 20 mL of an aqueous solution of EDTA (0.05 M), then with 20 mL of water. The
organic phase dried over anhydrous MgSQg, then filtered, and finally concentrated under
reduced pressure. After purification by column chromatography on silica gel (DCM/Et20), 67
mg of a blue solid was obtained (yield= 55%). 'H NMR (300 MHz, CDCls): 6=1.06-1.07 (bs,
21 H; Hn, Ho), 1.16 (t, J=7.5 Hz, 6H; Hg), 1.35 (s, 6H; Hp), 2.07-2.11 (m, 2H; H;), 2.32 (bs, 2H;
Hd), 2.48 (t, J=6.8 Hz, 2H; Hy), 2.53-2.66 (q, J=7.5 Hz, 4H; Hc), 2.98 (bs, 2H; Hc), 4.45 (bs,
2H; Hu), 4.58 (bs, 2H; Heor Hi), 4.67 (m, 2H; He or H;), 4.81 (bs, 2H; Hg), 7.01 (d, J=8.5 Hz,
2H; He or Hg,), 7.19-7.22 (m, 3H; He or Hr, Haist), 7.26-7.43 (m, 6H, Hepp-arom), 7.62 (M, 5H,
Heop-arom, Ha), 7.77 ppm (d, 2H, Hgist, J= 16.8 Hz); 3C NMR (75 MHz, CDCls): §=11.4 (Cy),
12.0 (Cp), 14.2 (Csg), 16.8 (Ck), 18.5 (Cc), 18.8 (Co), 22.1 (C¢), 28.1, 28.2 (Cq, Cj), 49.9 (Ch),
52.3 (Cy), 66.0, 66.52 (Ce, Ci), 66.57 (Cg), 71.6 (Csps-cs0), 82.06 (Crm), 106.7 (Cy), 115.2 (Ceor
Cr), 119.0 (Cuist), 120.2 (Ca), 123.3, 127.5, 128.7, 128.8 (Cepp, Carom), 129.3 (Ceop, Csp2), 129.8
(Ce or Cr), 130.1, 133.4, 134.0, 136.0, 137.4, 138.4 (Cepp, Csp2), 139.0, 139.1 (Ceo, Csp2),
141.12, 141.14, 141.9, 142.0, 142.31, 142.34, 143.13, 143.18, 144.0, 144.7, 144.81, 144.85,
145.0, 145.1, 145.23, 145.27, 145.3, 145.40, 145.43 (Ceo, Csp2), 150.5, 158.4 (Cspp, Csp2),
163.71, 163.77 ppm (Cs, Ch); 1°F NMR (282 MHz, CDCls): 6=-138.86 ppm (q, J= 34.4 Hz); 'B
NMR (96 MHz, CDCls): 6=2.61 ppm (t, J= 34.5 Hz); IR: ¥ = 1742 cm-1 (C=0), 525 (Ceo);
HRMS (ESI): m/z calcd for C121H73BNsOsF2Si: 1752.5442 [M+H] +; found: 1752.5480.
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Figure S48. *H NMR of compound 7-bis, the singlet peak at 8.09 ppm is assigned to an impurity
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Figure S51. 1B NMR of compound 7-bis
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JR-142-(01) 4 (0.156) Cm (2:7) 1: TOF MS ES+
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Figure S53. Mass spectrum of compound 7-bis
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 8

Mass, Even lons
15267 formulale) evaluated with 416 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-121 H:70-90 B:0-1 N:0-10 ©O:0-10 F:0-3 Si:0-10
Jad RABAH

10Dec2018

Infusion - dilution 1000

JR-142401)4 (0.158) Cm 27) 1. TOF MSES+
17204004

1753 5401
1752
1754.5542
17515470 17080002

1756.5643 P
maaoen 1750850 ] 1 [ ( Toa00ss 17005582 VTR I o) e
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Figure S54. Elemental composition report of compound 7-bis
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Figure S55. IR spectrum of compound 7-bis
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Figure S57. 'H NMR of compound 8 with a zoom in the 6.50-8.00 ppm region. The singlet peaks at
4.67ppm and 8.09 ppm are assigned to impurities.
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Figure S59. F NMR of compound 8

S33



L8°T 7
€
85T~
S6'C N

1

2
f1 (ppm)

Figure S60. !B NMR of compound 8
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Figure S61. 3C NMR of compound 8 with a zoom in the 12-72 ppm region.
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Figure S62. 3C NMR of compound 8 (zoom in the 110-170 ppm region)
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Figure S63. HSQC of compound 8
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Figure S64. Mass spectrum of compound 8
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Single Mass Analysis

Tolerance =5.0 PPM / DBE: min =-1.5, max = 150.0
Element prediction: Off

Number of isotope peaks used for i-FIT =6
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Figure S65. Elemental composition report of compound 8
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Figure S66. IR spectrum of compound 8
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Figure S67. Emission spectra in dichloromethane of BDP-N3 4 (green, Aexc= 495 nm), DSBDP-N3 5
(blue, Aexc= 605 nm), BDP-Cgo 6 (red, texe= 495 nm), DSBDP-Cg 7 (navy blue, Aec= 605 nm), and
DSBDP-Cg-BDP 8 (violet, Lexc= 495 nm ; pink, Aexc= 605 nm).
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Figure S68. Normalized absorption and emission spectra in toluene of BDP-N3 4 (black, Aexc= 495 nm),
DSBDP-N3 5 (red, Aexc= 605 nm), BDP-C60 6 (blue, Aexc= 495 nm), DSBDP-C60 7 (green, Aexc= 605
nm), and DSBDP-C60-BDP 8 (violet, Aexc= 495 nm ; orange, Aexc= 605 nm).
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Table S1. Absorption and fluorescence data of compounds 4-8 in toluene

BDP-N,
BDP-C_ ¢ 525 535" 1.4
DSBDP-N, s 637 650" 86
DSBDP-C_, 7 637 650" 48

c d

. b 04523
BDP-C,DSBDP § 525,637 535’ 650" '

2 h,,.=495nm, ° A =605nm, ¢ Reference: Rhodamine 6G ref (A, = 495 nm, A = 535, ¢ = 95% in

ethanol), ¢ Reference: [Ru(bpy)3]2+ used as standard (A, =495 nm, & =637 nm ¢ = 4.2% in water) *
Reference: Oxazine-1 (A, = 605 nm, & =637 nm, ¢ = 11% in ethanol)
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Figure S69. Steady state absorption and emission of BDP-N3 4 and DSBDP-N3 5 in toluene.
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Figure S71. Steady state absorption and emission of BDP-Cgo-DSBDP 8 in toluene.

S40

Ie (a.u)

Steady state absorption and emission of BDP-Cgo 6 and DSBDP-Ceo 7 in toluene.




