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Synthesis of materials:

10-Mesityl-10H-phenothiazine (1). 10H-phenothiazine (5.00 g, 24.8 mmol), 2-bromo-1,3,5-
trimethylbenzene (5.44 g, 1.1 eq), sodium tert-botoxide (3.58 g, 1.5 eq) and Pd(dba)2 (0.29 g, 0.2 eq)
were loaded in a 100 mL Schlenk flask with condenser. After addition of toluene (50 mL) and
tri(tert-butyl)phosphine (0.49 M in toluene, 2.02 mL, 0.04 eq), the solution was heated at 110 °C for
8 h. After cooling, the mixture was filtered through Celite and the solvent was removed under
vacuum. The residue was extracted with CH2Cl2/aqueous NH4Cl for several times. Collected organic
layer was dehydrated by anhydrous MgSOa. After filtration, the filtrate was pumped dry. The crude
product was purified by column chromatography using hexanes as the eluent. Further
recrystallization of the crude product from CH2Cl2/MeOH provided the desired product as a white
powder in 80% yield (6.28 g). 'H NMR (acetone-ds, 300 MHz): 6 7.16 (s, 2H), 6.92 (dd, 2H, J = 7.5;
1.5 Hz), 6.84 (td, 2H, J = 7.5; 1.5 Hz), 6.76 (td, 2H, J = 7.5; 1.2 Hz), 5.89 (dd, 2H, J = 7.5; 1.2 Hz),
2.37 (s, 3H), 2.14 (s, 6H). *C NMR (acetone-ds, 75 MHz): § 142.8, 139.9, 139.2, 136.3, 131.8,
128.9, 127.8, 123.7, 119.6, 115.4, 21.7, 18.5. HRMS (FAB, m/z): [M]* Calcd for C21H19NS,
317.1238; Found, 317.1234.

3,7-Dibromo-10-mesityl-10H-phenothiazine (2). Compound 1 (3.00 g, 9.45 mmol) was dissolved in
CH2Cl2 (80 mL) in a 100 mL flask. NBS (3.87 g, 2.3 eq) was then added in dark and the solution
was stirred for 3 h at room temperature. The mixture was quenched with agueous Na2S203 and
extracted with CH2Clz/aqueous NH4Cl for several times. The collected organic layer was dehydrated
by anhydrous MgSQOa4. The soltion was filtered and the filtrate was pumped dry. The crude product
obtained was recrystallized from CH2Cl2/MeOH to provide the desired product as a pale yellow
powder in 92% yield (4.13 g). *H NMR (acetone-ds, 400 MHz): § 7.17 (s, 2H), 7.10 (d, 2H, J = 2.4
Hz), 7.00 (dd, 2H, J = 8.8; 2.4 Hz), 5.81 (d, 2H, J = 8.8Hz), 2.37 (s, 3H), 2.14 (s, 6H). 13C NMR
(CDCls, 100 MHz): 6 140.4, 139.0, 137.9, 134.2, 130.7, 130.2, 128.7, 120.2, 115.5, 114.4, 21.3, 17.9.
HRMS (MALID, m/z): [M] Calcd for C21H17Br2NS, 472.9443; Found, 472.9432.

10-Mesityl-3,7-bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-10H-phenothiazine (3). Compound
2 (2.80 g, 5.87 mmol) was dissolved in THF (20 mL) in a 50 mL Schlenk flask under nitrogen and
the solution was prechilled to -78 °C. n-BuLi (1.6 M in hexane, 7.70 mL, 2.1 eq) was added



dropwise into the solution and the mixture was stirred for 1 h at the same temperature. On
completion, isopropyl pinacol borate (3.39 mL, 2.0 eq) was added and slowly warmed to room
temperature at stirred for 8 h. The mixture was quenched with de-ionized water and THF was
removed by a rotatory evaporator. The residue was extracted with CH2Clz2/aqueous NH4Cl for
several times. The collected organic layer was dehydrated by anhydrous MgSOa. After filtration, the
filtrate was pumped dry. The crude product was recrystallized from CH2Cl2/hexanes to provide the
desired product as a brown powder in 87% yield (2.91 g).

3,7-Bis(3-bromophenyl)-10-mesityl-10H-phenothiazine (4). Compound 3 (2.60 g, 4.57 mmol), 1-
bromo-3-iodobenzene (5.17 g, 4.0 eq), K2COs (3.79 g, 6.0 eq), PPhs (0.12 g, 0.1 eq) and Pd(PPh3)4
(0.53 g, 0.1 eq) were loaded in a 100 mL Schlenk flask with a condenser. Toluene (16 mL) and
water/ethanol (5.5/2.5 mL) were added, and the solution was heated at 80 °C for 8 h. After removal
of the solvent under high vacuum, the residue was extracted with CH2Clz/aqueous NH4CI for several
times. The collected organic layer was dehydrated by anhydrous MgSOa. After filtration, the filtrate
was pumped dry. The crude product was purified by column chromatography using CH2Cl2/hexanes
(1:9 by vol.) as the eluent. The desired product was isolated as a yellow powder in 87% yield (2.91
g). 'H NMR (acetone-ds, 400 MHz): 6 7.76 (t, 2H, J = 1.6 Hz), 7.58 (d, 2H, J = 8.0Hz), 7.47 (d, 2H,
J=8.0Hz), 7.36 (t, 2H, J = 8.0 Hz), 7.31 (d, 2H, J = 2.4 Hz), 7.21 (s, 2H), 7.19 (dd, 2H, J=8.4; 2.4
Hz), 5.99 (d, 2H, J = 8.4Hz), 2.40 (s, 3H), 2.21(s, 6H). 13C NMR (CDCls, 100 MHz):5 143.2, 142.2,
140.2, 138.9, 135.8, 134.9, 132.1, 131.9, 131.2, 130.2, 127.5, 126.3, 126.0, 124.0, 120.3, 115.8, 21.7,
18.5. HRMS (MALID, m/z): [M] Calcd for CssH2sBr2NS, 625.0069; Found, 625.0062.

3-(3-Bromophenyl)-7-(3-(dimesitylboranyl)phenyl)-10-mesityl-10H-phenothiazine (5) and 3,7-bis(3-
(dimesityl-boranyl)phenyl)-10-mesityl-10H-phenothiazine (CC-MP1). The compound 4 (8.89 g,
14.2 mmol) was dissolved in THF (50 mL) in a 100 mL Schlenk flask under nitrogen and the
solution was prechilled to -78 °C , n-BuLi (1.6 M in hexane, 9.30 mL, 1.05 eq) was added dropwise
into the solution and stirred for 1 h at the same temperature. On completion, a THF solution (20 mL)
of dimesityl boronfluoride (3.80 g, 1.0 eq) was added and the solution was slowly warmed to room
temperature and stirred for 8 h. The mixture was quenched with de-ionized water and THF was
removed by a rotatory evaporator. The residue was extracted with CH2Clz/aqueous NH4Cl for
several times. The collected organic layer was dehydrated by anhydrous MgSOa4. After filtration, the
filtrate was pumped dry. The crude product was purified by column chromatography using
CH2Cl2/hexanes (1:20 by vol.) as the eluent. The compound 5 was isolated from the first band as a
pale yellow powder in 38% yield (4.30 g). 'H NMR (acetone-ds, 500 MHz): § 7.72-7.78 (m, 2H),
7.64 (s, 1H), 7.58 (d, 1H, J = 7.0 Hz), 7.44-7.49 (m, 2Hz), 7.39 (d, 1H, J =8.0 Hz), 7.36 (t, 1H, J =
8.0 Hz), 7.28 (d, 1H, J= 2.0 Hz), 7.15-7.20 (m, 4H), 7.05 (dd, 1H, J = 8.5; 2.5 Hz), 6.84 (s, 4H),
5.98 (d, 1H, J = 8.5 Hz), 5.95 (d, 1H, J = 8.5 Hz), 2.34 (s, 3H), 2.28 (s, 6H), 2.18 (s, 6H), 2.01 (s,
12H). 13C NMR (acetone-ds, 125 MHz): 6 148.0, 143.2, 143.0, 142.3, 141.9, 141.7, 140.6, 140.2,
140.1, 138.9, 136.7, 136.0, 135.8, 134.8, 134.7, 132.1, 131.8, 131.3, 131.2, 130.1, 130.1, 129.6,
127.4, 127.3, 126.3, 126.0, 125.9, 123.9, 120.1, 120.0, 115.9, 115.7, 24.2, 21.8, 21.7, 18.4. HRMS
(FAB, m/z): [M]" Calcd for CsiH47BBrNS, 795.2706; Found, 795.2718. Using CH2Clz/hexanes
(1:10 by vol.) as the eluent, the compound CC-MP1 was isolated from the second band and further



recrystallization from CH2Cl2/MeOH provided the desired product as a yellow powder in 25% yield
(3.42 g). *H NMR (acetone-des, 400 MHz): § 7.73 (d, 2H, J = 7.6 Hz), 7.65 (s, 2H), 7.46 (t, 2H, J =
7.6 Hz), 7.39 (d, 2H, J = 7.6 Hz), 7.17 (s, 2H), 7.14 (d, 2H, J = 2.0 Hz), 7.03 (dd, 2H, J=8.8; 2.0
Hz), 6.84 (s, 8H), 5.93 (d, 2H, J = 8.8 Hz), 2.37 (s, 3H), 2.28 (s, 12H), 2.16 (s, 6H), 2.01 (s, 24H).
13C NMR (acetone-ds, 100 MHz): § 148.2, 143.1, 142.0, 141.9, 140.7, 140.2, 140.1, 139.1, 136.6,
136.1, 136.0, 134.9, 131.9, 131.3, 130.2, 129.7, 127.4, 125.9, 120.1, 115.9, 24.3, 21.9, 21.7, 18.5.
HRMS (MALID, m/z): [M] Calcd for CesHe9B2NS, 965.5352; Found, 965.5377. Anal. Calcd for
CeoHe9B2NS: C, 85.79; H, 7.20; N, 1.45; Found: C, 85.23; H, 7.17; N, 1.40.

3-(3-(10H-Phenothiazin-10-yl)phenyl)-7-(3-(dimesitylboranyl)-phenyl)-10-mesityl-10H-pheno-
thiazine (CC-MP2). A procedure similar to that used for 1 was followed except that compound 5
(4.00 g, 5.02 mmol) was usedand the solution was heated at 120 °C for 8 h. The crude product was
purified by aluminum gel column chromatography using CH2Clz/hexanes (1:9 by vol.) as the eluent.
Further recrystallization of the crude product from CH2Cl2/MeOH provided the desired product as a
yellow powder in 57% vyield (2.62 g). 'H NMR (acetone-ds, 500 MHz): 6 7.50-7.70 (m, 5H), 7.34 (t,
1H, J =7.5 Hz), 7.20-7.30 (m, 2H), 7.22 (d, 1H, J = 7.5 Hz), 7.12 (d, 1H, J = 8.5 Hz), 7.00-7.10 (m,
3H), 6.90-6.95 (m, 3H), 6.78 (t, 2H), 6.70-6.75 (m, 6H), 6.17 (d, 2H, J = 8.0 Hz), 5.85 (d, 1H, J =
8.5 Hz), 5.81 (d, 1H, J = 8.5 Hz), 2.26 (s, 3H), 2.15 (s, 6H), 2.04 (s, 6H), 1.88 (s, 12H). *C NMR
(acetone-ds, 125 MHz): 6 147.8, 145.4, 143.4, 142.8, 142.0, 141.7, 141.5, 140.4, 140.0, 139.9, 138.7,
136.4, 135.9, 135.7, 134.9, 134.7, 132.7, 131.7, 131.1, 130.2, 130.0, 129.5, 129.1, 128.4, 127.8,
127.2, 127.1, 126.9, 125.8, 125.7, 123.9, 121.3, 112.0, 117.5, 115.7, 115.6, 24.1, 21.7, 21.6, 18.3.
HRMS (MALID, m/z): [M] Calcd for CesHssBN2S2, 914.3904; Found, 914.3910. Anal. Calcd for
Ce3HssBN2S2: C, 82.69; H, 6.06; N, 3.06; Found: C, 82.45; H, 6.09; N, 3.09.

10,10'-((10-Mesityl-10H-phenothiazine-3,7-diyl)bis(3,1-phenylene))bis-(10H-phenothiazine) (CC-
MP3). A procedure similar to that used for 1 was followed except that compound 4 (5.00 g, 7.97
mmol) was used and the solution was heated at 120 °C for 8 h. The crude product was purified by
column chromatography using CH2Clz/hexanes (2:8 by vol.) as the eluent. The crude product was
recrystallized from CH2Cl2/MeOH to provide the desired product as a yellow powder in 91% vyield
(6.30 g). *H NMR (acetone-ds, 400 MHz): 6 7.78 (dm, 2H, J = 7.6 Hz), 7.71 (t, 2H, J = 7.6 Hz), 7.66
(sm, 2H), 7.40 (d, 2H, J = 2.0 Hz), 7.34 (dm, 2H, J = 7.6 Hz), 7.28 (dd, 2H, J = 8.8; 2.0 Hz), 7.20 (s,
2H), 7.04 (dd, 4H, J = 7.6; 2.0 Hz), 6.91 (td, 4H, J = 7.6; 2.0 Hz), 6.85 (id, 4H, J = 7.6; 1.2 Hz),
6.31 (dd, 2H, J = 8.6; 1.2 Hz), 6.00 (d, 1H, J = 8.8 Hz), 2.39 (s, 3H), 2.20 (s, 6H). *C NMR
(acetone-ds, 100 MHz): ¢ 145.7, 143.7, 143.2, 142.2, 140.3, 139.0, 136.0, 135.3, 132.9, 132.0, 130.4,
129.4, 128.6, 128.1, 127.4, 127.2, 126.0, 124.2, 121.8, 120.4, 118.0, 116.0, 21.8, 18.5. HRMS
(MALID, m/z): [M] Calcd for Cs7H41N3Ss, 863.2457; Found, 863.2460. Anal. Calcd for Cs7H41N3Sa:
C, 79.22; H,4.78; N, 4.86; Found: C, 79.18; H,4.71; N, 4.90.

10-(3-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-10H-pheno-thiazine (6). A procedure
similar to that used for 3 was followed except that 10-(3-bromophenyl)-10H-pheno-thiazine (1.00 g,
2.82 mmol) was used and the solution was stirred for 8 h. The crude product obtained was



recrystallized from CH2Clz/hexanes to provide the desired product as a white powder in 76% yield
(0.86 g).

3-(3-(10H-Phenothiazin-10-yl)phenyl)-7-bromo-10-mesityl-10H-pheno-thiazine (7). A procedure
similar to that used for 4 was followed. A mixture of ompound 6 (1.63 g, 4.06 mmol), the compound
2 (2.5 eq), K2COs3 (3.0 eq), PPhs (0.05 eq) and Pd(PPhs)s (0.05 eq), toluene (14 mL) and
water/ethanol (2.5/1.0 mL) was heated at 80 °C for 8 h. The crude product was purified by column
chromatography using CH2Clz/hexanes (1:9 by vol.) as the eluent. Further recrystallizationof the
crude product from CH2Cl2/MeOH provided the desired product as a yellow powder in 64% yield
(1.73 g). *H NMR (acetone-ds, 400 MHz): § 7.77 (dm, 1H, J = 7.6 Hz), 7.71 (t, 1H, J = 7.6 Hz), 7.66
(t, 1H, J = 1.6 Hz), 7.39 (sd, 1H, J = 2.0 Hz), 7.35 (dm, 1H, J = 7.6 Hz), 7.29 (dd, 1H, J = 8.8; 2.0
Hz), 7.18 (s, 2H), 7.01 (d, 1H, J = 2.4 Hz),7.04 (dd, 2H, J = 8.0; 1.6), 6.99 (dd, 1H, J = 8.8; 2.4 H2z),
6.91 (td, 2H, J = 8.0; 1.6 Hz), 6.85 (td, 2H, J = 8.0; 1.2 Hz), 6.31 (dm, 2H, J = 8.0 Hz), 6.00 (d, 1H,
J =8.8 Hz), 5.81 (d, 1H, J = 8.8 Hz), 2.38 (s, 3H), 2.17 (s, 6H). *C NMR (acetone-ds, 100 MHz): 6
145.7, 143.6, 143.3, 142.1, 142.0, 140.4, 139.0, 135.8, 135.5, 132.9, 132.0, 131.6, 130.5, 129.8,
129.4, 128.6, 128.1, 127.7, 127.2, 126.1, 124.2, 122.2, 121.8, 119.8, 118.0, 117.1, 116.1, 115.2, 21.8,
18.5. HRMS (MALID, m/z): [M] Calcd for C3gH29BrN2S2, 668.0950; Found, 668.0957.

3-(3-(10H-Phenothiazin-10-yl)phenyl)-7-(dimesitylboranyl)-10-mesityl-10H-phenothiazine (CC-
MP4). A procedure similar to that used for CC-MP1 was followed. A mixture of compound 7 (1.25
g, 1.86 mmol), n-BuL.i (1.05 eq) in THF (6 mL) and dimesityl boronfluoride (1.0 eq) in THF (6 mL)
was stirred for 8 h. The crude product was purified by column chromatography using
CHzClz/hexanes (1:9 by vol.) as the eluent. Further recrystallization of the crude product from
EA/hexanes (30/20 mL each gram compound) provided the desired product as a yellow
crystallization in 32% yield (0.75 g). *H NMR (DMSO-ds, 400 MHz): 6 7.75 (d, 1H, J = 7.6 Hz),
7.67 (t, 1H, J = 7.6 Hz), 7.63 (s, 1H), 7.38 (s, 1H), 7.34 (d, 1H, J = 7.6 Hz), 7.28 (dm, 1H, J =
8.8;1.6 Hz), 7.18 (s, 2H), 7.07 (dm, 2H, J = 7.6 Hz), 6.93 (t, 2H, J = 7.6 Hz), 6.80-6.90 (m, 4H),
6.79 (s, 4H), 6.21 (d, 2H, J = 7.6 Hz), 5.89 (d, 1H, J = 8.8 Hz), 5.85 (d, 1H, J = 8.4 Hz), 2.34 (s, 3H),
2.23 (s, 6H), 2.10 (s, 6H), 1.95 (s, 12H). *C NMR (THF-ds, 125 MHz): 6 145.4, 145.3, 143.4, 142.7,
142.3, 141.3, 141.1, 140.5, 139.7, 139.0, 138.5, 138.4, 135.7, 135.6, 135.5, 132.0, 131.3, 130.0,
129.2, 129.0, 127.7, 127.4, 126.5, 125.6, 123.3, 121.3, 120.8, 118.4, 117.1, 115.7, 114.3, 23.8, 21.3,
21.2, 17.9. HRMS (MALID, m/z): [M] Calcd for Cs7Hs1BN2S2, 838.3581; Found, 838.3592. Anal.
Calcd for Cs7Hs1BN2S2: C, 81.60; H, 6.13; N, 3.34; Found: C, 81.83; H, 6.28; N, 3.15.

3-Bromo-10-mesityl-10H-phenothiazine (8). Compound 1 (3.00 g, 9.45 mmol) was dissolved with
CH2Cl2 (80 mL) in a 100 mL flask and prechilled to 0 °C. To the solution was added a DMF
solution (20 mL) of NBS (1.68 g, 9.45 mmol) in the dark. The solution was slowly warmed to room
temperature and stirred for 3 h. The mixture was quenched with aqueous Na2S203 and extracted with
CH:zClz2/aqueous NH4CI for several times. The collected organic layer was dehydrated by anhydrous
MgSOa4. After filtration, the filtrate was pumped dry. The crude product was purified by column
chromatography using hexanes as the eluent. Further recrystallization of the crude product from
CH2Cl2/MeOH provided the desired product as a white powder in 89% vyield (3.32 g). 'H NMR



(acetone-ds, 400 MHz): 6 7.17 (s, 2H), 7.07 (d, 1H, J = 1.6 Hz), 6.97 (dd, 1H, J = 8.8; 1.6 Hz), 6.94
(d, 1H, J = 7.6 Hz), 6.86 (t, 1H, J = 7.6 Hz), 6.79 (t, 1H, J = 7.6 Hz), 5.89 (d, 1H, J = 7.6 Hz), 5.79
(d, 1H, J = 8.8 Hz), 2.37 (s, 3H), 2.14 (s, 6H). 3C NMR (acetone-ds, 100 MHz): & 142.4, 142.3,
140.2, 139.1, 135.9, 132.0, 131.5, 129.7, 129.2, 127.9, 124.2, 122.3, 118.9, 116.9, 115.7, 115.0, 21.8,
18.5. HRMS (MALID, m/z): [M] Calcd for C21H1sBrNS, 395.0338; Found, 395.0329.

10-Mesityl-10H-phenothiazin-3-ylboronic acid (9). A procedure similar to that used for 3 was
followed except that compound 8 (2.89 g, 7.29 mmol) was used and the solution was stirred for 8 h.
The extracted filtrate was pumped dry and without further purification to provide the desired product
as a yellow powder in 100% yield (2.63 g).

3-(3-Bromophenyl)-10-mesityl-10H-phenothiazine (10). A procedure similar to that used for 4 was
followed except that compound 9 (2.63 g, 7.29 mmol) was used and the solution was heated at 80 °C
for 8 h. The crude product was purified by column chromatography using hexanes as the eluent. The
desired product was isolated as a yellow powder in 74% vyield (2.56 g). 'H NMR (acetone-ds, 400
MHz): 6 7.74 (t, 1H, J = 2.0 Hz), 7.57 (d, 1H, J = 8.0 Hz), 7.47 (d, 1H, J = 8.0 Hz), 7.35 (t, 1H, J =
8.0 Hz), 7.27 (d, 1H, J = 2.0 Hz), 7.14-7.20 (m, 3H), 6.96 (dd, 1H, J =7.6; 1.2 Hz), 6.83 (td, 1H, J =
7.6; 1.2 Hz), 6.76 (td, 1H, J = 7.6; 1.2 Hz), 5.97 (d, 1H, J = 8.4 Hz), 5.92 (dd, 1H, J = 7.6; 1.2 Hz),
2.39 (s, 3H), 2.18 (s, 6H). *C NMR (acetone-ds, 125 MHz): § 142.8, 142.2, 141.9, 139.6, 138.6,
135.5, 134.2, 131.7, 131.4, 130.7, 129.7, 128.5, 127.3, 126.9, 125.8, 125.5, 123.6, 123.5, 120.0,
118.9, 115.2, 115.1, 21.3, 18.0. HRMS (MALID, m/z): [M] Calcd for C27H22BrNS, 471.0651;
Found, 471.0629.

3-Bromo-7-(3-bromophenyl)-10-mesityl-10H-phenothiazine (11). A procedure similar to that used
for 2 was followed except that compound 10 (2.00 g, 4.23 mmol) was used and the solution was
stirred for 3 h. The crude product obtained was recrystallized from CH2Cl2/MeOH to provide the
desired product as a pale yellow powder in 87% yield (2.03 g). *H NMR (acetone-ds, 400 MHz): ¢
7.75 (s, 1H), 7.58 (d, 1H, J = 8.0 Hz), 7.47 (d, 1H, J = 8.0 Hz), 7.36 (t, 1H, J = 8.0 Hz), 7.29 (d, 1H,
J=2.0 Hz), 7.15-7.25 (m, 3H), 7.12 (d, 1H, J = 2.0 Hz), 7.00 (dd, 1H, J = 8.8; 2.0 Hz), 5.98 (d, 1H,
J =8.8 Hz), 5.82 (d, 1H, J = 8.8 Hz), 2.38 (s, 3H), 2.18 (s, 6H). *C NMR (acetone-ds, 125 MHz): 6
142.9, 142.0, 141.7, 140.2, 138.7, 135.4, 134.9, 132.0, 131.8, 131.4, 131.2, 130.1, 129.6, 127.5,
126.2, 126.0, 123.8, 121.8, 119.6, 116.8, 115.8, 115.1, 21.6, 18.3. HRMS (MALID, m/z): [M] Calcd
for C27H21Br2NS, 548.9756; Found, 548.9746.

3-(Dimesitylboryl)-7-(3-(dimesitylboryl)phenyl)-10-mesityl-10H-pheno-thiazine  (CC-MP5). A
procedure similar to that used for CC-MP1 was followed ecept that compound 11 (1.03 g, 1.86
mmol) was used and the solution was stirred for 8 h. The crude product was purified by column
chromatography using CH2Clz/hexanes (1:9 by vol.) as the eluent. The desired product was obtained
as a yellow powder in 39% vyield (0.64 g). *H NMR (acetone-ds, 400 MHz): 6 7.72 (dm, 1H, J = 7.6
Hz), 7.63 (s, 1H), 7.46 (t, 1H, J = 7.6 Hz), 7.39 (d, 1H, J = 7.6 Hz), 7.16 (s, 2H), 7.11 (d, 1H, J=2.0
Hz), 7.04 (dd, 1H, J = 8.4; 2.0 Hz), 7.00 (d, 1H, J = 1.2 Hz),6.96 (dd, 1H, J = 8.4; 1.2 Hz), 6.83 (s,
4H), 6.81 (s, 4H), 5.96 (d, 1H, J = 8.4 Hz), 5.93 (d, 1H, J = 8.4 Hz), 2.36 (s, 3H), 2.27 (s, 6H), 2.26



(s, 6H) , 2.16 (s, 6H), 2.02 (s, 12H), 1.99 (s, 12H). *C NMR (THF-ds, 125 MHz): § 147.4, 145.6,
142.5, 142.3, 141.4, 141.3, 140.6, 140.3, 139.6, 139.5, 139.0, 138.6, 138.4, 137.0, 135.8, 135.7,
135.4, 134.5, 131.2, 130.8, 129.4, 129.1, 129.0, 126.6, 125.5, 120.5, 118.3, 115.7, 114.2, 23.8, 21.4,
21.3, 21.2, 17.9 . HRMS (MALID, m/z): [M] Calcd for Cs3HssB2NS, 888.5060; Found, 888.5039.
Anal. Calcd for CesHssB2NS: C, 85.03; H, 7.36; N, 1.57; Found: C, 85.10; H, 7.38; N, 1.70.

7-Bromo-10-mesityl-10H-3,10'-biphenothiazine (12). A procedure similar to that used for 1 was
followedexcept that compound 2 (2.0 eq) was used and the solution was heated at 80 °C for 8 h. The
crude product was purified by aluminum column chromatography using hexanes as the eluent.
Further recrystallization of the crude product from CH2Cl2/MeOH provided the desired product as a
yellow-white powder in 60% yield (4.10 g). *H NMR (acetone-ds, 300 MHz): 6 7.21 (s, 2H), 7.14 (d,
1H, J = 2.4 Hz), 6.97-7.10 (m, 4H), 6.90-6.96 (m, 3H), 6.84 (t, 2H, J = 8.0 Hz), 6.36 (d, 2H, J = 8.0
Hz), 6.15 (d, 1H, J = 8.8 Hz), 5.88 (d, 1H, J = 8.8 Hz), 2.38 (s, 3H), 2.24 (s, 6H). 13C NMR
(acetone-ds, 75 MHz): 6 145.6, 142.3, 142.0, 140.5, 139.0, 136.9, 135.7, 132.1, 131.8, 131.6, 130.0,
129.9, 128.6, 128.0, 124.1, 121.8, 121.6, 121.5, 117.6, 117.4, 117.3, 115.6, 21.9, 18.7. HRMS (FAB,
m/z): [M]" Calcd for C33H2sBrN2S2, 592.0643; Found, 592.0638.

10-Mesityl-7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-10H-3,10'-biphenothiazine (13). Com-
pound 12 (2.88 g, 4.85 mmol), bis(pinacolato)diboron (2.46 g, 9.70 mmol), potassium acetate (2.86
g, 29.1 mmol) and Pd(dppf)2Cl2 (0.12 g, 0.146 mmol) were loaded into a 50 mL Schlenk flask with
condenser. The solution was added 1,4-dioxane (10 mL) and heated at 80 °C for 8 h. After removal
of the solvent under high vacuum, the residue was extracted with CH2Clz/aqueous NH4CI for several
times. The collected organic layer was dehydrated by anhydrous MgSOa. After filtration, the filtrate
was pumped dry. The crude product obtained was recrystallized from CH2Cl2/MeOH to provide the
desired product as a pale brown powder in 94% vyield (2.93 g).

7-(3-(Dimesitylboranyl)phenyl)-10-mesityl-10H-3,10'-bi-phenothiazine (CC-MP6). A procedure
similar to that used for 4 was followed except that compound 13 (2.80 g, 4.37 mmol)was used and
the solution was heated at 90 °C for 8 h. The crude product was purified by column chromatography
using CH2Clz/hexanes (1:9 by vol.) as the eluent. Further recrystallization of the crude product from
CH2Cl2/MeOH provided the desired product as a yellow-white powder in 70% yield (2.57 g). 'H
NMR (acetone-ds, 400 MHz): 6 7.76 (d, 1H, J = 7.6 Hz), 7.67 (s, 1H), 7.48 (t, 1H, J = 7.6 Hz), 7.40
(d, 1H, J =7.6 Hz), 7.21 (s, 2H), 7.19 (d, 1H, J = 2.0 Hz), 7.09 (dd, 1H, J = 8.4; 2.0 Hz), 7.03 (d, 1H,
J =2.4Hz), 7.00 (dm, 2H, J = 8.4 Hz), 6.89-6.97 (m, 3H), 6.80-6.87 (m, 6H), 6.36 (d, 2H, J = 8.4
Hz), 6.15 (d, 1H, J = 8.8 Hz), 6.10 (d, 1H, J = 8.4 Hz), 2.39 (s, 3H), 2.27 (s, 6H), 2.24 (s, 6H), 2.01
(s, 12H). 3C NMR (THF-ds, 125 MHz): § 147.5, 145.3, 142.6, 142.0, 141.5, 141.3, 140.3, 139.6,
139.5, 138.7, 136.6, 136.0, 135.8, 135.6, 134.5, 131.4, 130.8, 130.7, 129.6, 129.4, 129.1, 127.8,
127.3, 126.9, 125.6, 123.2, 121.9, 120.9, 119.5, 116.7, 116.3, 115.4, 23.8, 21.4, 21.3, 18.1. HRMS
(El, m/z): [M]* Calcd for Cs7Hs1BN2S2, 838.3587; Found, 838.3584. Anal. Calcd for Cs7Hs1BN2S2:
C, 81.60; H, 6.13; N, 3.34; Found: C, 81.47; H, 6.09; N, 3.39.



10-(3-Bromo-5-(dimesitylboranyl)phenyl)-10H-phenothiazine (14). A procedure similar to that used
for CC-MP1 was followed except that 10-(3,5-dibromophenyl)-10H-phenothiazine (1.00 g, 2.31
mmol) was used and the solution was stirred for 8 h. The crude product was purified by column
chromatography using CH2Cl2/hexanes (1:9 by vol.) as the eluent. The desired product was isolated
as a yellow powder in 45% vyield (0.63 g). 'H NMR (acetone-ds, 400 MHz): 6 7.80 (s, 1H), 7.66 (s,
1H), 7.36 (s, 1H), 7.09 (d, 2H, J = 7.6 Hz), 6.99 (t, 2H, J = 7.6 Hz), 6.91 (t, 2H, J = 7.6 Hz), 6.85 (s,
4H), 6.36 (d, 2H, J = 7.6 Hz), 2.26 (s, 3H), 2.04 (s, 12H). 13C NMR (acetone-ds, 100 MHz): § 144.8,
144.4, 142.0, 141.0, 138.3, 136.8, 136.2, 129.8, 129.7, 128.6, 128.3, 128.0, 125.1, 124.7, 122.9,
118.6, 24.2, 21.7. HRMS (FAB, m/z): [M+H]" Calcd for C3ssH33BBrNS, 601.1610; Found, 601.1613.
3-(3-(Dimesitylboranyl)-5-(10H-phenothiazin-10-yl)phenyl)-10-mesityl-10H-phenothiazine (CC-
MP7). A procedure similar to that used for 4 was followed except that compound 9 (1.98 g, 5.48
mmol) and compound 14 (1.0 eq) were used and the solution was heated at 110 °C for 8 h. The
crude product was purified by column chromatography using CH2Clz/hexanes (1:9 by vol.) as the
eluent. Further recrystallization of the crude product from CH2Cl2/MeOH provided the desired
product as a yellow powder in 56% vyield (2.57 g). 'H NMR (acetone-ds, 400 MHz): 6 7.82 (d, 1H, J
=1.6 Hz), 7.81 (s, 1H), 7.31 (s, 1H), 7.26 (d, 1H, J = 1.6 Hz), 7.10-7.15 (m, 3H), 6.98 (dm, 2H, J =
8.0 Hz), 6.77-6.90 (m, 10H), 6.74 (t, 1H, J = 8.0 Hz), 6.25 (d, 2H, J = 8.0 Hz), 5.91 (d, 1H, J = 8.8
Hz), 5.86 (d, 1H, J = 8.0 Hz), 2.34 (s, 3H), 2.22 (s, 6H), 2.11 (s, 6H), 2.04 (s, 12H). *C NMR
(acetone-ds, 100 MHz): 6 151.9, 145.6, 143.7, 142.9, 142.8, 142.7, 142.4, 142.0, 140.7, 140.1, 139.1,
137.3, 136.1, 135.0, 134.2, 133.5, 131.9, 129.9, 129.0, 128.5, 128.1, 127.8, 127.5, 126.0, 124.1,
124.0, 121.2, 120.6, 119.3, 117.5, 115.8, 115.6, 24.4, 21.9, 21.8, 18.5. HRMS (EI, m/z): [M]* Calcd
for Cs7Hs1BN2S2, 838.3587; Found, 838.3577. Anal. Calcd for Cs7Hs1BN2S2: C, 81.60; H, 6.13; N,
3.34; Found: C, 81.66; H, 6.09; N, 3.35.

3-(3,5-Bis(dimesitylboranyl)phenyl)-10-mesityl-10H-phenothiazine (CC-MP8). A procedure similar
to that used for 4 was followed except that compound 9 (2.38 g, 6.58 mmol) was used and the
solution was heated at 110 °C for 8 h. The crude product was purified by column chromatography
using CH2Cl2/hexanes (1:9 by vol.) as the eluent. Further recrystallization of the crude produt from
CH2Cl2/MeOH provided the desired product as a yellow powder in 45% yield (2.65 g). *H NMR
(acetone-ds, 400 MHz): 6 7.74 (sd, 2H, J = 1.2 Hz), 7.55 (d, 1H, J = 1.2 Hz), 7.14 (s, 2H), 7.00 (sd,
1H, J = 2.0 Hz), 6.88-6.93 (m, 2H), 6.83 (tm, 1H, J = 7.6 ;1.6 Hz), 6.72-6.79 (m, 9H), 5.86-5.89 (m,
2H), 2.36 (s, 3H), 2.24 (s, 12H), 2.12 (s, 6H), 1.98 (s, 24H). ¥3C NMR (acetone-ds, 100 MHz): ¢
148.7, 143.2, 142.6, 142.5, 142.3, 142.0, 140.6, 140.4, 140.0, 139.1, 138.1, 136.5, 136.1, 131.8,
129.7, 129.0, 127.8, 127.5, 125.9, 123.9, 120.4, 119.2, 115.9, 115.5, 24.3, 21.9, 21.7, 18.5. HRMS
(FAB, m/z): [M]" Calcd for CesHesB2NS, 889.5024; Found, 889.5005. Anal. Calcd for CesHesB2NS:
C, 85.03; H, 7.36; N, 1.57; Found: C, 85.07; H, 7.45; N, 1.67.
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Fig. S1 TGA curves for CC-MP compounds.
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Fig. S2 DSC curves for CC-MP compounds (after heated at 110 °C for 1h) at a scan rate of 10 °C/min.
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Fig. S4 Cyclic voltammograms measurements in THF.
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Fig. S5 Low-energy photoelectron spectra of all compounds.




CC-MP1, AE =3.12 eV (397.91 nm)

LUMO, -1.60 eV LUMO+1,-1.57 eV LUMO+2, -0.89 eV

CC-MP2, AE =3.20 eV (387.79 nm)

LUMO, -1.63 eV LUMO+1, -1.14 eV LUMO+2, -0.60 eV

CC-MP3, AE = 3.61 eV (344.06 nm)

e P

HOMO-1, -4.94 eV HOMO-2, -4.99 eV

LUMO, -1.27 eV LUMO+1, -0.84 eV LUMO+2, -0.60 eV




CC-MP4, AE = 3.25 eV (381.33 nm)

LUMO, -1.63 eV LUMO +1, -0.98 eV LUMO + 2, -0.49 eV

CC-MP5, AE = 3.20 eV (387.79 nm)

LUMO+1, -1.55 eV

CC-MP6, AE = 3.17 eV (391.11 nm)

LUMO, -1.68 eV LUMO+1, -0.95 eV LUMO+2, -0.57 eV



CC-MP7, AE =3.01 eV (412.25 nm)

LUMO, -1.79 eV LUMO+1, -0.98 eV

CC-MP8, AE = 3.12 eV (397.91 nm)

LUMO, -1.65 eV LUMO+1, -1.44 eV LUMO+2, -0.71 eV

Fig. S6 Frontier orbitals of the compounds.



3.485

Fig. S9 Packing of CC-MP8 molecules in the crystal.
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Fig. S10 The representative TOF transients for electrons (left) and holes (right) of CC-MP1 (a), CC-MP2 (b),

CC-MP3 (c), CC-MP4 (d), CC-MPS5 (e), CC-MP6 (f) , CC-MP7 (g) , and CC-MPS8 (h).
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Table S1 Calculated lower-lying transitions of the dyes.?

dye State excitation® eV f dye State excitation® eV f
S1 H - L(93%) 2.74 0.017 S1 H1 > L(30%) 2.86 0.014
H > L1 (6%) H > L (69%)
CC- S, H-> L(6%) 2.76 0.003 CC- S, H1 > L (69%) 3.06 0.000
MP1 H = L1 (93%) MP2 H > L (30%)
S5 H > L2 (94%) 319  0.253 S5 H1 - L1 (26%) 312 0.290
H > L1 (68%)
S H2 > L (80%) 312 0324 Sy H1 - L (87%) 279 0.299
H1 - L (5%) H - L(9%)
H-> L(10%) S; H1 > L (9%) 3.01 0.001
. S H2 > L (5%) 322 0.001 . H > L (85%)
H1 > L (80%) H-> L1 (5%)
MP3 MP4
H1 - L1 (13%) S5 H->L(6%) 340  0.002
Ss H2 > L (9%) 3.24 0.003 H - L1 (84%)
H S L(77%)
H - L1 (10%)
S1 H - L1 (31%) 2.79 0.278 S1 H1 > L (60%) 2.92 0.010
H - L (66%) H - L (40%)
CC- S, H - L(68%) 2.87 0.036 CC- S, H1 > L(39%) 2.99 0.003
MP5 H > L1 (31%) MP6 H = L (60%)
S3 H3 > L (93%) 3.56 0.077 S3 H1 > L1 (76%) 3.32 0.135
H = L1 (17%)
S1 H1 > L (5%) 2.49 0.000 S1 H > L(99%) 2.70 0.008
H = L (94%) S, H = L1 (99%) 296  0.037
cc- S, H1 > L(95%) 2.67 0.035 cc- S3 H-> L2 (89%) 3.38 0.098
H - L (5%)
MP7 MPS
Ss H1 - L1 (61%) 3.25 0.155
H1 - L2 (5%)
H - L1 (29%)

®Results are based on gas-phase TD-DFT calculation.

®H = HOMO, L = LUMO, H1 = The next highest occupied molecular orbital, or HOMO — 1, Hh = HOMO —n, Ln =
LUMO + n. In parentheses is the population of a pair of MO excitations.

Table S2 Selected bond distances (A ) and angles (°) of the compounds.

CC-MP4
S(1)-C(6) 1.762(2) | S(2)-C(25) 1.745(7) | S(1)-C(7) 1.762(2)
S(2)-C(26) 1.759(6) | N(1)-C(1) 1.398(3) | N(2)-C(15) 1.426(5)
N(1)-C(12) 1.411(3) | N(2)-C(20) 1.349(8) | N(1)-C(32) 1.445(3)
N(2)-C(31) 1.449(8) | B(1)-C(4) 1557(3) | B(1)-C(41) 1.582(4)
B(1)-C(50) 1.578(4) | C(9)-C(13) 1.485(3)

C(1)-N(1)-C(12) | 123.3(2) | C(15)-N(2)-C(20) | 115.7(5) | C(1)-N(1)-C(32) | 119.7(2)
C(15)-N(2)-C(31) | 116.0(4) | C(12)-N(1)-C(32) | 117.02) | C(20)-N(2)-C(31) | 123.6(5)
N(1)-C(1)-C(2) | 1205(2) | N(2)-C(15)-C(14) | 120.9(3) | N(1)-C(1)-C(6) | 121.8(2)
N(2)-C(15)-C(16) | 118.0(3) | N(1)-C(12)-C(7) | 122.0(2) | N(2)-C(20)-C(21) | 123.0(5)
N(1)-C(12)-C(11) | 120.7(2) | N(2)-C(20)-C(25) | 119.4(6) | N(1)-C(32)-C(33) | 116.8(2)
N(2)-C(31)-C(26) | 119.0(5) | N(1)-C(32)-C(37) | 121.9(2) | N(2)-C(31)-C(30) | 123.0(5)
S(1)-C(6)-C(1) | 121.8(2) | S(2)-C(25)-C(20) | 121.2(5) | S(1)-C(7)-C(8) | 117.2(2)
S(2)-C(25)-C(24) | 119.0(4) | S(1)-C(6)-C(5) | 117.4(2) | S(2)-C(26)-C(27) | 117.6(4)




S(1)-C(7)-C(12) [ 121.4(2) | S(2)-C(26)-C(31) | 120.5(5) [ C(4)-B(1)-C(41) [117.5(2)
C(4)-B(1)-C(50) | 118.9(2) | C(41)-B(1)-C(50) | 123.6(2) | B(1)-C(4)-C(3) | 123.6(2)
B(1)-C(4)-C(5) | 119.9(2) | B(1)-C(41)-C(42) | 121.7(2) | B(1)-C(41)-C(46) | 119.9(2)
B(1)-C(50)-C(51) | 119.3(2) | B(1)-C(50)-C(55) | 122.8(2) | C(13)-C(9)-C(8) | 120.3(2)
C(13)-C(9)-C(10) | 122.2(2) | C(9)-C(13)-C(14) | 120.5(3) | C(9)-C(13)-C(18) | 121.5(2)
CC-MP7

S(1)-C(12) 1.753 (2) | S(2)-C(24) 1.7592) | S(1)-C(14) 1.754(2)
S(2)-C(30) 1.755(2) | N(1)-C(2) 1.444(2) | N(2)-C(19) 1.402(2)
N(1)-C(7) 1.416(2) | N(2)-C(25) 1.404(2) | N(1)-C(13) 1.418(2)
N(2)-C(31) 1.442(2) | B(1)-C(4) 1570(2) | B(1)-C(40) 1.571(2)
B(1)-C(49) 1.567(2) | C(6)-C(22) 1.482(2)

C(6)-N(1)-C(7) | 121.92) | C(30)-N(2)-C(19) | 123.83(19) | C(6)-N(1)-C(13) | 116.7(2)
C(30)-N(2)-C(17) | 117.42) | C(7)-N(1)-C(13) | 116.2(2) | C(19)-N(2)-C(17) | 118.13(19)
N(1)-C(2)-C(1) |118.3(1) | N(2)-C(31)-C(32) | 118.8(2) | N(1)-C(2)-C(3) | 120.9(1)
N(2)-C(31)-C(36) | 118.7(2) | N(1)-C(7)-C(8) | 121.8(1) | N(2)-C(19)-C(20) | 119.6(1)
N(1)-C(7)-C(12) | 120.2(2) | N(2)-C(19)-C(24) | 123.0(1) | N(1)-C(13)-C(14) | 119.7(2)
N(2)-C(25)-C(26) | 119.2(1) | N(1)-C(13)-C(18) | 122.4(1) | N(2)-C(25)-C(30) | 122.8(1)
C(12)-S(1)-C(14) | 98.88(8) | C(30)-S(2)-C(24) | 101.36(7) | S(1)-C(12)-C(7) | 120.4(1)
S(2)-C(24)-C(23) | 160.1(1) | S(1)-C(12)-C(11) | 119.0(1) | S(2)-C(24)-C(29) | 123.3(1)
S(1)-C(14)-C(13) | 120.3(1) | S(2)-C(30)-C(25) | 123.9(1) | S(1)-C(14)-C(15) | 118.9(1)
S(2)-C(30)-C(29) | 106.1(1) | C(2-N(1)-C(7) [ 116.7(1) | C(19)-N(2)-C(25) | 124.6(1)
C(7)-N(1)-C(13) | 120.7(1) | C(25)-N(2)-C(31) | 118.4(1) | C(2)-N(1)-C(13) | 117.6(1)
C(19)-N(2)-C(31) | 117.0(1) | C(4)-B(1)-C(40) | 1155(1) | C(4)-B(1)-C(49) | 120.1(1)
C(40)-B(1)-C(49) | 124.3(1) | B(1)-C(4)-C(3) | 121.8(1) | B(1)-C(4)-C(5) | 120.2(1)
B(1)-C(40)-C(41) | 120.8(1) | B(1)-C(40)-C(45) | 121.1(1) | B(1)-C(49)-C(50) | 120.8(1)
B(1)-C(49)-C(54) | 121.2(1) | C(22)-C(6)-C(1) | 122.1(1) | C(22)-C(6)-C(5) | 120.0(1)
C(6)-C(22)-C(21) | 120.7(1) | C(6)-C(22)-C(23) | 122.1(1)

CC-MP8

S(1)-C(3) 1.756(2) | S(1)-C(4) 1.758(2) | N(1)-C(9) 1.412(2)
N(1)-C(10) 1.404(2) | N(1)-C(13) 1.4432) | c(1)-C(22) 1.481(2)
B(1)-C(24) 1.567(3) | B(2)-C(26) 1575(3) | B(1)-C(28) 1.574(3)
B(2)-C(46) 1.578(3) | B(1)-C(37) 1572(3) | B(2)-C(55) 1.576(3)
C(9)-N(1)-C(10) | 124.1(1) | C(9)-N(1)-C(13) | 118.1(1) | C(10)-N(1)-C(13) | 117.3(1)
N(1)-C(9)-C(4) [ 121.92) | N(1)-C(9)-C(8) | 120.2(2) | N(1)-C(10)-C(3) | 122.6(2)
N(1)-C(10)-C(11) | 120.1(2) | N(1)-C(13)-C(14) | 118.4(2) | N(1)-C(13)-C(18) | 120.0(2)
C(24)-B(1)-C(28) | 120.9(2) | C(24)-B(1)-C(37) | 1155(2) | C(28)-B(1)-C(37) | 123.6(2)
C(26)-B(2)-C(46) | 117.02) | C(26)-B(2)-C(55) | 119.7(2) | C(46)-B(2)-C(55) | 123.3(2)
B(1)-C(24)-C(23) | 121.8(2) | B(1)-C(24)-C(25) | 120.8(2) | B(1)-C(28)-C(29) | 121.8(2)
B(1)-C(28)-C(33) | 120.7(2) | B(1)-C(37)-C(38) | 120.0(2) | B(1)-C(37)-C(42) | 121.0(2)
B(2)-C(26)-C(25) | 121.3(2) | B(2)-C(26)-C(27) | 121.3(2) | B(2)-C(46)-C(47) | 120.9(2)
B(2)-C(46)-C(51) | 121.5(2) | B(2)-C(55)-C(56) | 120.1(2) | B(2)-C(55)-C(60) | 121.7(2)
C(1)-C(22)-C(23) | 120.5(2) | C(1)-C(22)-C(27) | 121.8(2) | C(22)-C(1)-C(2) | 121.0(2)
C(22)-C(1)-C(12) | 122.4(2)




'H and **C-NMR NMR Spectra and HRMS of 1:

G i R e s amaronn
gepneggyonasagnEnaany 52 3235898
D REEEInIseREhnRaanTE EER LR R
N N S NN N RN
Tess—\ == VRNV o e
e :
Bl ,
S ate 012z
- s
i
o on o TS
s £
-
i r
: 0
T el
D s
s
. ooy
s, i
o :
= vl
i :
: i
T T T T T T T T T T T T T T T T T T T T 1
9.3 9.0 8.5 8.0 7.5 7.0 6 6.0 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
AVAAN A A
SEAN 8 e
sl K K
o @ e e o maon
PR TEL LT DIt agon
fRugsEigueesthng gact
Ciccieceatiaceds G
NN NN/ % s
‘
T T T T T T T T T T T T T
7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2 6.1 6.0 5.9 ppm
- N N o
2 S S <
o ol o (8]

a5
W
bn:



20141212
2
1
20141212

vz

627 GTT—
0297617 —
€507 €T~
HmF.FNH/
5587 97T —
G8L°TET —
$9279€T
68T 6ET—
706 6ET

coL zri—"

2897902 —

23.16
spect
Acetone
6850
19531.250 Hz
3.00000000 sec
0.03000000 sec
1
75.4676354 MHz
EM
[
3.00 Hz
0
1.00

CPDPRG2

6F S — -

0297 61T ——

EVLTETT —— —

LsLeel — -

GCB'BUL—— -

§8LTTET —— -

¥92°9€T —— —

68T 6ET —— —
Y06 6ET — —

€6L TP T — -

T
130

T
135

40

45

210 200 190 180 170 1160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

220

ale SRE B2E SB2 ase

a2 eaz cee aee

T

60" ¢BE

wh
\2
it

% @B'@ : 1887 1M

20:41 plAZ-4RH-b2

JJ¢ =8 N6THIZOD 0°%T ¥0- / 21-
%ﬂNg N. b) uoTaTsodwo)  "S°N

0°000T - S'0-
g T
/18 'T/T N ‘0/000T
¥ 14ueds
+g¥d ! POl uol

Z0:LT PI0Z-IBW-¥2 : 23ed
T :ebedq

+Hd4 @ @pOW woT

ARAARIRAN A.L,~__kﬁm

58°EsZ tel

. Bs
8@ 682 N

-es

rae

[ ea

a5

- aa
GESZSI

©2a0 @vE O) @EER B/ ¢ SBues zow anding

2851 ¢ I VEZILIE Zow :

b auedg LW BlLR

[4RBUIT-43] uBl |Rwsoy : B0A] wnu1oadS

12341 £ 38U

HAN ¢ 910N

ugsay o] dueg

: aeg 18-B1 b2oRWpl : IR0

[ wnajosdg ssey )

0°00T PETT LTE

[rum / wdd]xxm $3ul Z/w paAIssdO

: (*S°n) uoTieInjesun

H aouURIaTCL SSENW

H ‘0/00% O @ Sjuswaly

utw 6T°0 ¢ IA

30aITd * IBTUL

wEN ¢ 930N

ygsap :s1dues

T00-0T $ZIEWET @ ©3eq

[ uot3Tsedwe) TejuswaTH ]

yasay



'H and 3C-NMR NMR Spectra and HRMS of 2:
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'H and 3C-NMR NMR Spectra and HRMS of CC-MP1:

0O H DO DM O A o =
QA -0 O TP N @ 0
mOFSFNOAdAO0OO000® oo
el e e N e i ) ISEN

__—17.166
=—05.941
-5.920

§

SE

T . I

2.373

2.01
2.01
2.01
2.01
2.01
2.02
2.02
8.03
.0

2.277
2.155
2.060
2.055
2.050
2.044
2.039
2.006

N

/

3.00
12.08

|

6.02

—

N2

= CHANNEL £1

24.05

T T T T T T T

w
@
-
o
o
=
w

~17.046
6.841

~7.041

_——17.737
—17.718
——7.649
——17.398
N-7.019

—7.37%

=—7.024

S7.133

_-7.479
——7.442
_—17.166
——7.138

(|

0

——5.941

ppm

ppm

uz20140302
1

1
20140302
13.20

16384
Acetone
16

0
5597.015 Hz
0.341615 Hz
1.4636673 sec

108

89.333 usac
50 usec
0K

300,
2.00000000 sec
1

1
13.10 ueec
B

“2.00 a

16.12334061 W

100.1326012 Mz
H

513
400.1300069 Mz

o
0.00 Bz
0

1.00

120140302
1

1

20140302
13.20

spect

S um PABBO BE-
2930

16384

Acetone
16

0
5597.015 Hz

= CHANNEL £1

300,
2.00000000
1

11
13.40

“2.00
16.12334061
400.1326012

H

513
400.1300069
0

0.00

0

1.00

bz

&

0K




el SHA MO NOVOSLOHW0WMHN WO
o HHOWEANATO0OWOOWWKN <O O DO HNNMT O W T 0
3 R R R R R R - fei i g R
< O e
o S LS LT LT NN NN NN A COoOO0OOCOCO T w0
S b s R Bl g B 28882233319
5 mm
e | T===\e———"" s\
23 o oo e v o - o
S 2 SSYN988 NGBS w 2538 2 3 P 2
> 2 i 2850328 €88 239 2 09 3 S
28 @ MmO oos Cww s daos o o0 S 5
a9 2 TUTS99T 2828y 2488 & & S g
‘ ‘ 3 e S 2092Y 809 S -
|
|
|
I
T T T T T T T
145 140 135 130 125 120 ppm
|
|
[ |
Lot I |
e |
o R (| ST W, J

T T T T T
220 200 180 160 140 120 100 80 60 40 20 ppm

~Comment 1

5 | Comment 2 140312-uz-F1 0:N17 MS Raw
q
H ]
1 M theory :965.5352 Mass Accuracy : 4.7ppm
B B
965.5377
1500 s
1 N
1000
500
0 ‘ UL
' 820 ‘ 960 ‘ 980 1000 '




'H and 3C-NMR NMR Spectra and HRMS of 5:
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'H and 3C-NMR NMR Spectra and HRMS of CC-MP3
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'H and 3C-NMR NMR Spectra and HRMS of 7
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'H and 3C-NMR NMR Spectra and HRMS of CC-MP4
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'H and 3C-NMR NMR Spectra and HRMS of 8
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'H and 3C-NMR NMR Spectra and HRMS of CC-MP5
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'H and 3C-NMR NMR Spectra and HRMS of 12
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'H and 3C-NMR NMR Spectra and HRMS of CC-MP6
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'H and 3C-NMR NMR Spectra and HRMS of 14
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'H and 3C-NMR NMR Spectra and HRMS of CC-MPS8:
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