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1. Synthesis of NCC

Acetophenone, triphenylphosphine, methanesulfonic acid, and tetraethoxysilane were
purchased at Sigma Aldrich and ABCR. 2-(Indan-1-ylidene)indan-1-one was synthesized
according to literature data.! For reactions at higher temperatures, a heating mantle was
used. Solvents used for the synthesis were analytical grade. In NMR measurement, the
standard residual solvent peak was taken as an internal NMR chemical shift.

6-phenyl-7,12-dihydroindeno[1,2-a]fluorene, 5 —  2-(Indan-1-

O‘ g ylidene)indan-1-one 1 (246 mg, 1 mmol) and acetophenone 2
(132 mg, 1.1 mmol) were dissolved in 3 ml of dichloromethane. Next

O methanesulfonic acid (130 puL, 2 mmol, 1,484 g/mlL) and

. tetraethoxysilane (0.9 mL, 4 mmol, 0.933 g/mL) were added. Then
O the temperature of obtained mixture was increased to 50 °C. After

72 h mixture was adsorbed at 1 g of silica gel and the crude product

was purified via “hot” chromatography (see page S7 Sl) using 1 g of
silica gel, as stationary phase, and boiling hexane, as eluent. After evaporation of the
majority of the solvent, the precipitate was filtered off and washed two times with 2 mL of
cooled methanol to obtain 198 mg of 5, as pale yellow solid, with the reaction yield of 60%.

Procedure without orthosilicate: 2-(Indan-1-ylidene)indan-1-one 1 (246 mg,
1 mmol) and acetophenone 2 (132 mg, 1.1 mmol) were dissolved in 0.5 mL of
1,2-dichloroethane. After the addition of methanesulfonic acid (130 pL, 2 mmol, 1,484 g/mL)
temperature of the obtained mixture was increased to 100 °C. After 72 h mixture was
adsorbed at 1 g of silica gel and the crude product was purified via “hot” chromatography
(see page S7 Sl) using 1 g of silica gel, as stationary phase, and boiling hexane, as eluent.
After evaporation of the majority of the solvent obtained precipitate was filtered off and
washed two times with 2 mL of cooled methanol to obtain 185 mg of 5, as pale yellow solid,
with the reaction yield of 56%.

1H NMR (500 MHz, CD,Cl,) &: 7.96 (d, J = 7.6 Hz, 1H), 7.87 (d, J = 7.5 Hz, 1H),
7.79 (s, 1H), 7.68 (d, J = 7.3 Hz, 1H), 7.65 (d, J = 1.2 Hz, 1H), 7.64 (s, 1H),
758 (d, J = 7.4 Hz, 1H), 753 (t, J = 7.6 Hz, 2H), 7.48 (t, J = 7.5 Hz, 1H),
7.43 (dd, J = 14.6, 7.3 Hz, 2H), 7.36 (t, J = 7.1 Hz, 2H), 4.25 (s, 2H), 4.03 (s, 2H)

7.43 (dd, J = 14.6, 7.3 Hz, 2H), 7.36 (t, J = 7.1 Hz, 2H), 4.25 (s, 2H), 4.03 (s, 2H)

13C {*H} NMR (126 MHz, CD.Cl,) &: 144.4, 143.9, 142.2, 141.9, 141.9, 141.8, 140.4, 138.6,
138.3, 135.9, 129.1, 128.9, 127.6, 127.2, 127.2, 127.1, 127.0, 125.6, 125.4, 122.5, 120.2,
119.2,37.7, 36.5

HRMS (EI-TOF) m/z (M+): calcd for CagHis, 330.1409; found, 330.1410;

elemental analysis (%): calcd for C6H1s: C, 94.51; H, 5.49. Found: C, 94.55; H, 5.45.

S2



7,7,12,12-tetraethyl-6-phenyl-7,12-dihydroindeno[1,2-a]fluorene, 6

— 6-phenyl-7,12-dihydroindeno[1,2-a]fluorene 5 (990 mg, 3 mmol)
O‘ g was dispersed in the mixture of 15 mL of tetrahydrofuran and 15 mL

C of N-methylpirolidone. Then the obtained solution was deaerated

two times, using a vacuum/argon procedure. After that the mixture
. was cooled to -78 °C, under an argon atmosphere, and sodium
Q hydride was added (1.06 g, 26.4 mmol, 60% in mineral oil). The

reaction temperature was slowly elevated and kept between -10 -
0 °C. After all gas was relased, the dropwise addition of bromoethane (1.96 mL, 26.4 mmol,
d = 1.47 g/mL) to the dark red solution was started. After 16 h, 15 mL of hexane and 15 mL
of water were added to the reaction mixture. Then the organic layer was separated, dried
over MgS0O4 and evaporated. The crude product was purified via column chromatography
using silica gel, as a stationary phase, and hexane, as eluent, to obtain 1.3 g of 6, as a white
solid, with the reaction yield of 98%.

IH NMR (500 MHz, CDCls) 6: 825 (d, J = 7.8 Hz, 1H), 7.65 — 7.61 (m, 1H),
7.45 — 7.42 (m, 4H), 7.41 — 7.37 (m, 4H), 7.36 — 7.30 (m, 3H), 7.28 (d, J = 7.4 Hz, 1H),
2.92 — 2.83 (m, 2H), 2.23 (dg, J = 14.7, 7.4 Hz, 2H), 1.85 — 1.79 (m, 2H),
1.77 = 1.72 (m, 2H), 0.32 (t, J = 7.3 Hz, 6H), 0.26 (t, J = 7.3 Hz, 6H).

13C {IH } NMR (126 MHz, CDCls) 6: 151.9, 151.1, 144.6, 142.3, 142.1, 141.4, 141.4, 140.8,
139.5, 138.4, 129.1, 127.5, 127.1, 127.1, 126.8, 126.7, 126.3, 124.1, 122.9, 122.0, 121.1,
118.8,58.1,57.4,32.4, 30,0, 8.8, 8.1.

HRMS (EI-TOF) m/z (M+): calcd for C3aHss, 442.2661; found, 442.2663;

elemental analysis (%): calcd for CzaHsa: C, 92.26; H, 7.74. Found: C, 92.31; H, 7.69.

5-nitro-7,7,12,12-tetraethyl-6-phenyl-7,12-dihydroindeno[1,2-
aJfluorene, 7 —-7,7,12,12-tetraethyl-6-phenyl-7,12-
dihydroindeno(1,2-a]fluorene 6 (1.33 g, 3 mmol) was dissolved in 30
mL of dichloromethane. Then 1 mL of concentrated nitric acid (65%
aqua solution) was added. After 30 min in room temperature, the
reaction was completed (monitored by TLC, SiO2/10% solution of
dichloromethane in hexane). 30 mL of water was added to the
obtained mixture. Next the organic layer was separated, washed
with 10 mL of 10% aqua solution of NaOH, and dried over MgSOa. After evaporation of the
solvent, 1.46 g of 7, as a yellow solid, was obtained with the reaction yield of ~ 100%.

1H NMR (500 MHz, CDCls) &: 828 (d, J = 7.4 Hz, 1H), 7.46 — 7.34 (m, 10H),
7.32 = 7.26 (m, 2H), 2.89 (dg, J = 14.5, 7.2 Hz, 2H), 2.22 (dq, J = 14.7, 7.4 Hz, 2H),
1.72 (q,J = 7.3 Hz, 4H), 0.30 (t, J = 7.3 Hz, 6H), 0.24 (t, J = 7.4 Hz, 6H).

13C {*H} NMR (126 MHz, CDCl5) &: 152.5, 151.6, 145.8, 145.1, 144.5, 140.8, 139.1, 136.1,
133.0, 131.5, 129.9, 129.4, 128.7, 128.7, 127.9, 127.7, 127.5, 126.8, 124.9, 122.4, 122.2,
120.6, 58.2,57.9, 32.2, 29.7, 8.8, 8.0.
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HRMS (EI-TOF) m/z (M+): calcd for C34H33NO>, 487.2511; found, 487.2512;

elemental analysis (%): calcd for CsaH33sNO2: C, 83.74; H, 6.82; N, 2.87. Found: C, 83.79;
H, 6.85; N, 2.89.

10,10,15,15-tetraethyl-5-azatruxene, 8 — To the 5-nitro-7,7,12,12-
tetraethyl-6-phenyl-7,12-dihydroindeno[1,2-a]fluorene 7 (852.7
mg, 1.75 mmol) triphenylphosphine (1.84 g, 7 mmol) was added,
and the mixture was heated up to 270-280 °C, in an argon
atmosphere. After 1 h a dark solution was cooled to room
temperature and then dissolved in 17.5 mL of dichloromethane.
The crude product was adsorbed at silica gel and purified via
column chromatography, using silica gel, as stationary phase, and
10% solution of dichloromethane in hexane—>20% solution of dichloromethane in hexane, as
eluent, to obtain 488 mg of 8, as a white solid, with the reaction yield of 61%.

I1H NMR (500 MHz, CDCls) & 868 (s, 1H), 857 (d, J = 81 Hz 1H),
830 (d, J = 7.7 Hz, 1H), 7.86 (d, J = 7.5 Hz, 1H), 7.63 (d, J = 8.0 Hz, 1H),
7.52 — 7.47 (m, 4H), 7.43 — 7.40 (m, J = 10.6, 4.3 Hz, 2H), 7.34 (t, J = 7.5 Hz, 2H),
3.06 —2.96 (m, 4H), 2.32 = 2.23 (m, 4H), 0.27 (t, J = 7.3 Hz, 6H), 0.23 (t, J = 7.3 Hz, 6H).

13C {*H} NMR (126 MHz, CDCl3) 6 151.6, 150.9, 145.6, 142.5, 142.1, 140.8, 140.7, 135.0,
132.0, 126.8, 126.3, 126.1, 125.4, 125.4, 124.9, 124.1, 123.3, 122.5, 122.3, 122.3, 119.8,
119.6,119.6, 111.2, 58.7, 57.0, 30.0, 29.8, 8.7, 8.5.

HRMS (EI-TOF) m/z (M+): calcd for Cs4H33N, 455.2613; found, 455.2612;

elemental analysis (%): calcd for CssH33N: C, 89.63; H, 7.30; N, 3.07. Found: C, 89.67; H, 7.31;
N, 3.02.

5,10,10,15,15-pentaethyl-5-azatruxene, NCC - 10,10,15,15-
tetraethyl-5-azatruxene 8 (455 mg, 1 mmol) was dissolved in 5 mL
of dimethylformamide (purged with an argon for 1 h at 0 °C). Then
shredded potassium hydroxide (122 mg, 2.2 mmol) was added,
followed by dropwise addition of bromoethane (0.164 mL,
2.2 mmol, d = 1.46 g/mL). After 16 h, 10 mL of water was added
and the obtained mixture was extracted 5 times with 5 mL of
hexane. Combined extracts were dried over MgS0O4 and evaporated
to obtain 483 mg of NCC, as white solid, with the reaction yield of ~100%. Analysis are in
accordance with literature data.?

IH NMR (500 MHz, CeDe) &: 8.67 (d, J = 7.9 Hz, 1H), 843 (d, J = 7.9 Hz, 1H),
7.86 (d, J = 7.6 Hz, 1H), 7.44 — 7.20 (m, 9H), 4.33 (g, J = 7.0 Hz, 2H), 3.11 (m, 4H), 2.17 (m,
4H), 0.67 (t, J = 7.0 Hz, 3H), 0.42 (t, J = 7.3 Hz, 6H), 0.32 (t, J = 7.3 Hz, 6H)

13C {*H} NMR (126 MHz, CeDe) &6: 151.5, 151.2, 145.3, 145.0, 143.3, 142.0, 140.6, 139.0,
132.8, 127.9, 126.6, 126.4, 126.2, 126.0, 125.6, 125.3, 124.9, 123.6, 122.8, 122.5, 122.3,
122.2,120.2, 112.2, 58.2, 56.9, 42.1, 30.0, 29.8, 12.5, 8.6, 8.4;
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Elemental analysis (%). Calcd for C3gHs7N: C 89.39, H 7.71, N 2.90; Found: C 89.42, H 7.76. N
2.83.

Br 2,8,12—tribromo—5,10,10,15,15— pentaethyl-5—azatruxene, 9a —
Br 484 mg (1 mmol) of 5,10,10,15,15-pentaethyl-5-azatruxene NCC
was dissolved in 1 mL of dichloromethane at 0 °C. At this step 0.16
mL (3.1 mmol, 3.1 equiv) of bromine and was slowly added. After
M 1 h, 10 mL of methanol was added dropwise and the formed
) white precipitate was filtrated, to get 626.4 mg (87%) of
tribromoderivative. In the case of no precipitate, the obtained

solution was cooled to 0 °C and obtained crystals were filtrated.

Seus!

Br

'H NMR (500 MHz, CDCls3) 6: 8.57 (d, J = 1.6 Hz, 1H), 8.07 (d, J = 8.4

Hz, 1H), 7.72 (d, J = 8.2 Hz, 1H), 7.62 — 7.46 (m, 6H), 4.63 (q, J = 7.0 Hz, 2H), 2.96 — 2.82 (m,
4H), 2.24 -2.13 (m, 4H), 0.97 (t, J= 7.0 Hz, 3H), 0.24 (t, /= 7.3 Hz, 6H), 0.19 (t, /= 7.3 Hz, 6H).

13C {*H} NMR (126 MHz, CDCl3) 6 153.8, 153.6, 145.2, 143.7, 143.6, 140.3, 139.1, 139.0,
131.9, 129.5, 129.5, 128.3, 127.4, 126.6, 125.7, 125.6, 125.5, 124.8, 123.6, 121.5, 120.3,
120.0, 113.5, 113.2, 58.5, 57.4, 42.6, 29.9, 29.6, 13.0, 8.6, 8.5.

HRMS (EI-TOF) m/z (M+): calcd for CsgHasNBrs: 717.0241; found: 717.0245;

Elemental analysis (%). Calcd for C3sgH3aNBrs: C 60.02, H 4.76, N 1.94; Found: C 60.09, H 4.80.
N 1.99.

Br 2,7,8,12—-tetrabromo-5,10,10,15,15—pentaethyl-5—

Br azatruxene, 10 — 484 mg (1 mmol) of 5,10,10,15,15-
O gr Pentaethyl-5-azatruxene NCC was dissolved in 1 mL of
R dichloromethane at 0 °C and 0.21 mL (4.1 mmol, 4.1 equiv) of
N bromine was slowly added. After 1 h, 10 mL of methanol was

) added dropwise and the formed white precipitate was
filtrated, to get 728 mg (91%) of tetrabromoderivative.

ey

IH NMR (500 MHz, CDCls) &: 8.67 (s, 1H), 8.07 (d, J = 8.4 Hz,
1H), 7.80 (d, J = 7.7 Hz, 1H), 7.59 — 7.51 (m, 5H), 4.76 (g, J = 6.9
Hz, 2H), 2.89 — 2.85 (m, 2H), 2.79 — 2.74 (m, 2H), 2.26 — 2.15 (m, 4H), 0.49 (t, J = 7.0 Hz, 3H),
0.24 (t,J = 7.2 Hz, 6H), 0.19 (t, J = 7.1 Hz, 6H).

13C {*H} NMR (126 MHz, CDCl3) &: 153.2, 153.4, 145.1, 144.8, 144.6, 143.3, 139.9, 138.1,
133.7, 130.2, 129.9, 129.8, 127.5, 127.0, 125.6, 125.6, 125.5, 124.9, 123.9, 122.3, 120.9,
120.5,117.7, 112.2, 58.9, 57.3, 45.2, 30.1, 29.6, 12.0, 8.6, 8.5.

HRMS (EI-TOF) m/z (M+): calcd for CasH33sNBra: 794.9346; found: 794.9350;

Elemental analysis (%). Calcd for C3sH33NBra: C 54.10, H 4.16, N 1.75; Found: C 54.12, H 4.21.
N 1.74.
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Br 2,8,12—tribromo—10,10,15,15-tetraethyl-5—oxatruxene, 9b — 456
O Br mg (1 mmol) of 10,10,15,15-tetraethyl-5-oxatruxene OCC was

dissolved in 1 mL of dichloromethane at 0 °C and 0.16 mL (3.1

O mmol, 3.1 equiv) of bromine was slowly added. After 1 h, 10 mL of

. o methanol was added dropwise, and the white precipitate was
filtrated to get 631 mg (93%) of tribromoderivative.

O IH NMR (500 MHz, CD,Cl,) 6: 8.46 (s, 1H), 8.21 (d, J = 8.5 Hz, 1H), 8.12 (d, J

Br =8.4 Hz, 1H), 7.68 (d, J = 0.8 Hz, 2H), 7.65 — 7.62 (m, 3H), 7.57 (dd, J = 8.4,

1.9 Hz, 1H), 2.87 (dq, J = 14.6, 7.3 Hz, 2H), 2.77 (dq, J = 14.3, 7.3 Hz, 2H), 2.25 (m, 4H), 0.27 (t, /= 7.3
Hz, 6H), 0.22 (t, J = 7.3 Hz, 6H).

3C {*H} NMR (126 MHz, CD,Cl,) &: 155.9, 153.1, 153.1, 151.9, 145.3, 143.8, 140.0, 137.8, 133.8,
130.4,129.8, 129.8, 127.0, 125.8, 125.6, 125.0, 125.0, 125.0, 123.5, 121.3, 120.5, 119.0, 115.7, 113.5,
59.8,57.3,30.4,29.7,8.4,8.1.

HRMS (EI-TOF) m/z (M+): calcd for C34H290Br3: 689.9768; found: 689.9753;
Elemental analysis (%). Calcd for C3aH290Br3: C 58.90, H 4.22; Found: C 59.02, H 4.25.

1 K. Gorski, J. Mech-Piskorz, K. Noworyta, B. Lesniewska and M. Pietraszkiewicz, New J.
Chem., 2018, 42, 5844-5852.

2 K. Gorski, J. Mech-Piskorz, B. Lesniewska, O. Pietraszkiewicz and M. Pietraszkiewicz, J.
Org. Chem., 2019, 84, 11553—-11561.
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2. “Hot” chromatography apparatus

Reaction mixture

b) adsorbed at silica gel

S S o

Pure silica gel

Wad of cotton wool

Boiling solvent

Scheme S1. ,,Hot” chromatography apparatus.

Apparatus for  “hot”  chromatography
purification is presented on Scheme S1. It
consists of three main parts: a) condenser,
b) dropping funnel with pressure equalizing
tube. The reaction mixture is adsorbed at
silica gel before purification. Than pure silica
is placed on a cotton wad inside the dropping
funnel and the reaction mixture previously
adsorbed at the silica gel is placed on top. c)
round-bottom flask filled with boiling
solvent, heated with a heating mantle. Such
apparatus allows chromatographic
purification by an eluent negligible dissolving
product at room temperature (as in the case
of compound 5 in hexane ). What is more, the
continuous nature of the process allows the
minimization of the solvent used for
chromatography, making the process
cheaper, and more environmentally friendly.
It is particularly important during syntheses
on a larger scale. Comparative TLC analysis of
the extract with the droplet from the funnel
indicates the end of purification.
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3. Scan rate of truxene and 5-hetrotruxenes.

T T T T T T T
™ Scan rate: 2.3 mM Truxene CCC

L 10 mV/s 0.1 M (TBA)PFS, DCM
—20 mV/s

150 L 50 mV/s GC electrode 2mm in dia.
— 100 mV/s
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— 500 mV/s
100 - ——1000 mV/s
—— 2000 mV/s
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200
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Current mA

50 | 4

1 . 1 s | . 1 . 1
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Figure S1 Cyclic voltammograms of CCCin 0.1 M (TBA)PFs in DCM, at different scan rates.
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3.0 mM Truxene NCC
01 M (TBA)PFG, ACN
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01}

Figure S2. Cyclic voltammograms of NCCin 0.1 M (TBA)PF6 in ACN, at different scan rates.
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T T T I T T T I T T T T T I T I T I T

30 L 2mMOCC Scan rate:
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10 +

Current [uA]
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064 07 00 07 01 o8 08 (0 4D
Potentialvs. Fc/Fc' [V]

Figure S3. Cyclic voltammograms of OCC in 0.1 M (TBA)PF6 in ACN, at different scan rates.
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Figure S4. Cyclic voltammograms of SCCin 0.1 M (TBA)PF6 in ACN, at different scan rates.
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040 | . N ' ' ' I —
| Scan rate:
035 L 10 mV/s 2.9 mM Truxene SOCC )
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Figure S5. Cyclic voltammograms of (OS)CC in 0.1 M (TBA)PF6 in ACN, at different scan rates.
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- Scan rate:
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Current mA
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I SRR IR RN NN PR BRI IS BN R PR SR |
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Potential, \/ vs. Fc/Fc”

Figure S6. Cyclic voltammograms of (02S)CC in 0.1 M (TBA)PF6 in ACN, at different scan
rates.
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4. Reduction of (OS)CC.

0,00 — ]
-0,01 |
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5 -0,03 -
(&
0,04 i
005L; , ...
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Potential vs. Fc/Fc' [V]

Figure S7 Cyclic voltammograms of (OS)CC in 0.1 M (TBA)PFs in ACN, scan rate 100 mV/s.

5. Spectral radiation distribution of the UV-C lamp

100
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Q
o
(o]
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Figure S8 Spectral radiation distribution of the OSRAM UV-C lamp Puritec HNS L 2G11, 55.
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NMR spectra of 5 in CD2Cl>

6.

'H NMR of 5 in CD,Cl, 500 MHz
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13C {*H} NMR spectra of 5 in CD,Cl, 126 MHz
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NMR spectra of 6 in CDCls

7.

'H NMR of 6 in CDCl; 500 MHz
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13C {*H} NMR spectra of 6 in CDCl3 126 MHz
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NMR spectra of 7 in CDCl3

8.

'H NMR of 7 in CDCl; 500 MHz

£Z0 I.L__
FZ0 _

9L 0-F —— =
G0
neo
ZED

01
141 .

£01 o
133

Hm.mwn

£z —

pre~

58°Z
LRE

|
|
M
|
|
”
w

[

LT
8T
8T
8T
G
TE
TELA
L£E'4
LEEH
BE
BE'S
BE'Y

GEY

BEY

g

ke - —

s —_— - —
Eb'L )
Ebs

EFL
FEL
FEL
Sk
FT B _J
T4-E

£ 10°g
Fpror

= 00T

9.5 9.0 8.5 8.0 A 7.0 6.5 6.0 3.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

L0.0

S23



E.T_‘w
TET="

£ T~

.v.m.H./r

mﬂnx\.
_“_w.wg___‘.
e
E€ &~
ke

mw.wu/r

mm.w.\v
hm.w...___1
-
0 g~

— 003

— 209

— T8

— £8'T

— 00'g

— T0'd

—+T'0T

— 00T

0.28 0.24

0.32

1.72

1.76

2.88 2.84 2.24 2.20

2.92

7.40 7.36 .32 228

7.44

8.26

8.30



13C {*H} NMR spectra of 7 in CDCl3 126 MHz
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NMR spectra of 8 in CDCl3

9.

'H NMR of 8 in CDCl; 500 MHz
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13C {*H} NMR spectra of 8 in CDCl3 126 MHz
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NMR spectra of NCC in C6D6

10.

)

'H NMR of NCC in C¢Ds, 500 MHz
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13C{1H} NMR of NCC in C6D6, 126 MHz
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NMR spectra of 9a in CDCl3

11.

'H NMR of 9a in CDCl; 500 MHz
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13C {*H} NMR spectra of 9a in CDCl3 126 MHz
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NMR spectra of 10 in CDCl3

12.

'H NMR of 10 in CDCl; 500 MHz

LT
aI0
azn
£Zn
FZ0
azn
arn
G0
150

FoE
508
LLE
8l
bLE
58°Z
R
LT
bEE

Fir
551
Al
2

(A=)
[
ESY
FEL

95

hm.h%
65
08s
ﬁm.h”x

ana
ars
faE—

Br

FA

a1'E

e

e -

ITE I
FZT

Br

Br

S5€'9
M”m._”__m

F-BOE

=G0

=—00'T

1.0 0.5 0.0

1.5

4.5 4.0 3.5 3.0 2.5 2.0

3.0

115 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 3.5

L2.0

S39



rn—
BT'0—
00—

EZn—
FE0—
9z0=—

80—
b 0—
15 0-—

(Ve
81 e—"
0 g—
TEg—
Lie—
FEE—

kLI
SLE=—
L8
BLE—
BT

S8E—
98 e—
LE—
b E——

LA
55—
9l —
83—

nei—
TeL—

ans—
anrg—

£98—

/

/

/

/

/

!
/
/
/

Varara / va

Br

‘_._,_,.-""

Br

e
S —~ /

R

J‘

M
Br

QOQQ

Br

M A

L

)

Foot

—52'9

—ET'9

—a0'E

—B5'E

—=TE'Z

—ET'Z

— &0z

92’5

—92'T

—ET'T

0.20 0.15

0.25

0.50

2.20 2.15

2.25

2.90 285 2.80 2.75

7.80 .60 .55 7.504.80 4,75 4.70

8.05

3.68.10



Rl
198
o er—"

£ BT
T oE="

0Z' 5k—

TE S5~
bE'B5—"

BUZTT
28411
2501
B 0ET
GETET
FHETT
DE'bEn
LT
95'5E1
T95ET
ErLEl
S

B46ET
BEGET
GT0ET
BYEET~,
GO0NBET
hm.oﬂ#

TEEFT

EER
mm.vvﬁw
TT5kT

EF'EST
£5'E5T

13C {*H} NMR spectra of 10 in CDCls 126 MHz
Br
Br

Br

Br

230 220 210 200 190 180 170 160 150 140 130 120 110 100 a0 a0 70 &0 a0 40 30 20 10

240

S41



98—
18—

LIS S

L5 RE—

TTo0E—

05—

IEL5—
B8 85—
BTEIT—
LT —
L5 0ET=—

FEOCT—

BT EET—

FEECT—

IeFiT—

95°5ET1
ﬂm.mwﬁ||/r|

E0EgT—

[ Rl

BT~
BEEZI~

BT OET—_

BYEET—

GO BET—

LEBET—

TEERT—

mm.ka\\

EFFPT—

HH.m.E./u

EpEST~
cest

Br

Br

Br

Br

8.5

29.5 12.0

30.0

375 45.5

59.0

120.5

124.0

125.5

127.5

133.5

140.0

144.5

153.5



NMR spectra of 9b in CD2Cl>

13.

'H NMR of 9b in CD,Cl, 500 MHz
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13C {*H} NMR spectra of 9b in CD,Cl, 126 MHz
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