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General Information: All melting points were determined using a Toshniwal meltingpoint apparatus by open capillary tube method and are
uncorrected."H NMR and *CNMR spectra were recorded on a Bruker 300 MHz instruments. The IR spectra were recorded on FTIR-8300
spectrophotometer The UV-Vis spectra were recorded on Agilent 8453 spectrophotometer. The emission spectra were recorded on HORIBA
JOBIN YVON Fluoromax-4 spectrofluorometer. MALDI-TOF mass spectra were recorded on VVoyager-DE PRO mass spectrometer using a o-
cyano-4-hydroxy cinnamic acid (CHCA) matrix and EI-MS spectra on Jeol DX-303 mass spectrometer. The FAB-MS spectra were recorded on
JEOL SX 102/DA-6000 mass spectrometer using p-nitrobenzyl alcohol (NBA) as matrix. DSSC studies using a BAS 100A Electrochemical
analyser. Column chromatography was performed on silica gel (ACME, 100e200 mesh). Routine monitoring of the reaction was made using thin

layer chromatography developed on glass plates coatedwith silica gel-G (ACME) of 25 mm thickness and visualized with iodine.

General procedure for Heck Coupling (Procedure A): A stirred mixture of bromo compound (1.0 equiv.), Pd(OAc), (0.2/ 0.3 equiv.) in dry
DMF (25 mL) under nitrogen was successively treated with K,COj3 (6.0/ 9.0 equiv.) and tetrabutylammonium bromide (0.2/ 0.3 equiv.)and
stirred for 30 minutes. Then, the vinyl dendron (2.0/ 3.0 equiv.)was added and the resulting mixture was stirred at 90 °C for 12 h, cooled and
filtered. The filtrate was evaporated to dryness in vacuo. The residue was extracted with CHCI3 (3x100 mL), washed with water (3x100 mL) and
dried over anhydrous Na,SO,. Evaporation of the organic layer afforded the crude product, which was purified by column chromatography using

the eluent as mentioned under each compound to afford the corresponding conjugated dendrimers.

Dendrimer 1: Following the general procedure A for Heck Coupling, the stilbenoid phenothiazine dendrimer 1 was obtained from 2,6-

dibromopyridine 13 (0.3 g, 1.26 mmol) and 10-n-butyl-3-vinyl-10H-phenothiazine 12 (0.74 g, 2.65 mmol). The crude product was purified by



column chromatography using hexane:CHCI3 (4:1) as the eluting solvent to give the stilbenoid phenothiazine dendrimer 93 as yellow solid in 68
% yield; M.P. 134-136 °C; IR:(ATR, cm™) 967; 'H NMR:(300 MHz, CDCls) 84 0.87 (t, 6H, J = 7.5 Hz); 1.34-1.43 (m, 4H);1.67-1.74 (m, 4H);
3.77 (t, 4H, J = 6.6 Hz); 6.74-6.79 (m, 4H); 6.84 (d, 2H, J = 7.2 Hz); 6.95 (d, 2H, J = 16.2 Hz); 7.04-7.09 (m, 6H); 7.26-7.29 (m, 4H); 7.46 (d,
2H, J = 6 Hz); 7.52 (s, 1H); B3C NMR :(75 MHz, CDCls) 6c12.8, 19.2, 27.9, 46.3, 114.3, 114.4, 119.0,121.5, 123.3, 123.9, 124.6, 125.6, 126.2,
126.4, 126.6, 130.3, 130.6, 135.8, 143.8, 144.2, 154.5; ESI-MS: m/z 638.3 [M']; Anal.calc for C4;H39NsS;: C, 77.20; H, 6.16; N, 6.59. Found: C,

77.08; H, 6.10; N, 6.51.

Dendrimer 2: Following the general procedure A for Heck Coupling, the stilbenoid phenothiazine dendrimer 2 was obtained from 4-bromo-N-
(4-bromophenyl)-N-ethylaniline 14 (0.4 g, 1.12 mmol) and 10-n-butyl-3-vinyl-10H-phenothiazine 12 (0.69 g, 2.47 mmol). The crude product
was purified by column chromatography using CHCI3:MeOH (9:2) as the eluting solvent to give the stilbenoid phenothiazinedendrimer 2 as light
yellow solid in 64 % yield; M. P. 80-82°C; IR:(ATR, cm™) 957; *H NMR:(300MHz, DMSO-d): 84 0.88 (t, 6H, J = 7.2 Hz); 1.15 (t, 3H, J =6.6
Hz); 1.34-1.46 (m, 4H); 1.63-1.69 (m, 4H): 3.79 (q, 2H, J = 6.9Hz); 3.87 (t, 4H, J = 6.6 Hz); 6.91-7.06 (m, 13H); 7.11-7.22 (m, 5H); 7.36 (s,
4H); 7.46 (d, 4H, J = 8.1 Hz). *C NMR:(75MHz, DMSO-ds): 8¢ 12.5, 13.6, 19.4, 28.4, 45.8, 46.2, 115.7,115.8, 120.5, 122.4, 123.1, 123.8,
124.3, 124.8, 125.7, 126.6, 127.1, 127.4, 127.6, 130.2, 132.0, 143.6, 144.4, 146.1. Anal.calc for CsoH49N3S,: C, 79.43; H, 6.53; N, 5.56. Found:

C, 79.36; H, 6.41; N, 5.42.

Dendrimer 3: Following the general procedure A for Heck Coupling, the stilbenoid phenothiazine dendrimer 3 was obtained from 3,7-dibromo-

10-ethyl-10H-phenothiazine 15 (0.6 g, 1.55 mmol)and 10-n-butyl-3-vinyl-10H-phenothiazine 12 (0.96 g, 3.42 mmol). The crude product was



purified by column chromatography using hexane:CHCI; (4:1) as the eluting solvent to give the stilbenoid phenothiazine dendrimer 3 as
yellowish orange solid in 62 % yield; M. P.95 - 97 °C; IR:(ATR, cm'l) 957; 'H NMR: 300MHz, CDCl3): 640.94 (t, 6H, J = 7.2 Hz); 1.39-1.52
(m, 7H);1.74-1.84 (m, 4H); 3.84 (t, 4H, J = 7.2 Hz); 3.93 (q, 2H, J = 7.2 Hz); 6.79 (s, 2H); 6.81-6.84 (m, 6H); 6.86-6.87 (M, 2H); 6.91(d, 2H, J =
6.9 Hz); 7.12 (d, 4H, J = 7.5 Hz); 7.16-7.17(m, 1H); 7.19-7.21 (m, 2H); 7.23-7.25 (m, 3H); 7.26 (bs, 2H). *C NMR: (75MHz, CDCls): 5¢ 12.9,
13.8, 20.2, 29.0, 42.0, 47.2, 114.8,115.3, 122.4, 123.9, 124.4, 124.7, 124.8, 125.1, 125.6, 125.7, 125.9, 127.2, 127.4, 131.9, 143.5, 144 .4, 144.9;

FAB-MS: m/z 786.2 [M+H]"; Anal.calc forCsoH47N3Ss; C, 76.39; H, 6.03; N, 5.35. Found: C, 76.31; H, 5.89; N, 5.29.

Dendrimer 4: Following the general procedure A for Heck Coupling, the stilbenoid phenothiazine dendrimer 4 was obtained from 1,3,5-
tribromo-2,4,6-trimethylbenzene 16 (0.3 g, 0.84 mmol)and 10-n-butyl-3-vinyl-10H-phenothiazine 12 (0.73 g, 2.6 mmol). The crude product was
purified by column chromatography using hexane:CHCI3 (4:1) as the eluting solvent to give the stilbenoid phenothiazine dendrimer 4 as yellow
solid in 68 % yield; M. P. 60-62 °C; IR:(ATR, cm™) 966; *H NMR: (300MHz, CDCls): 81 0.94 (t, 9H, J = 7.2 Hz); 1.42-1.49 (m, 6H);1.75-1.82
(m, 6H); 2.46 (s, 9H); 3.86 (t, 6H, J = 6.9 Hz); 6.32 (d, 3H, J = 16.5 Hz); 6.82-6.97 (m, 14H); 7.13 (d, 6H, J = 7.8 Hz); 7.23 (d, 4H, J = 14.7 Hz).
B3C NMR: (75MHz, CDCl3): 8¢ 13.8, 18.9, 22.4, 29.0, 47.2, 115.3, 115.4,122.5, 124.8, 125.7, 126.2, 127.1, 127.3, 127.5, 131.7, 133.4, 133.6,

134.7, 136.9, 144.8, 145.0. Anal.calc for Cg3Hg3N3Ss: C, 78.95; H, 6.63; N, 4.38. Found: C, 78.87; H, 6.75; N, 4.29.

Dendrimer 5: Following the general procedure A for Heck Coupling, the stilbenoid phenothiazine dendrimer 5 was obtained from tris(4-
bromophenyl)amine 17 (0.4 g, 0.82 mmol)and 10-n-butyl-3-vinyl-10H-phenothiazine 12 (0.77 g, 2.7 mmol). The crude product was purified by

column chromatography using hexane:CHCI; (7:3) as the eluting solvent to give thestilbenoid phenothiazine dendrimer 5 as yellow solid in 71 %



yield; M. P.: 113 - 115 °C; IR:(ATR, cm™) 960; ‘H NMR:(300MHz, CDCls): 84 0.87 (t, 9H, J =7.2 Hz); 1.33-1.45 (m, 6H);1.67-1.77 (m, 6H);
3.77 (t, 6H, J = 6.6 Hz); 6.72-6.85 (m, 14H); 6.98-7.09 (m, 12H); 7.15-7.20 (m, 8H); 7.29 (d, 5H, J = 8.4 Hz). *C NMR: (75MHz, CDCls): 8¢
13.8,20.2, 29.0, 47.3, 115.4, 122.4, 124.3,124.4, 124.5, 124.8, 125.1, 125.7, 126.2, 126.5, 127.3, 127.4, 127.5, 132.2, 132.3, 144.4, 144.9, 146.5.

MALDI-TOF: m/z 1082.3 [M*]; Anal.calc for C75HgsN4Sa: C, 79.81; H, 6.14; S, 5.17. Found: C, 79.68; H, 5.98; N, 5.03.

General procedure for Horner-Wadsworth-Emmons coupling reaction (Procedure B): To a stirred suspension of NaH (2.0/3.0 equiv.) in
dry THF (100 mL), a solution of the phosphonate ester (2.0/3.0 equiv.) in dry THF (50 mL) was added dropwise under nitrogen atmosphere.
The mixture was stirred for 30 minutes and then added dropwise to a solution of aldehyde (1.0 equiv.) in dry THF (20 mL) over a period of one
hour and then stirred for 12 h at room temperature. The excess NaH was quenched with ice-cold water and the solvent was removed under

reduced pressure. The crude product obtained was purified by column chromatography, using the eluent as mentioned under each compound.

Dendrimer 6: Following the general procedure B, the stilbenoid phenothiazine dendrimer 6 was obtained from the phosphonate ester 20 (0.3 g,
0.79 mmol) and pyridine-2,6-dicarbaldehyde 21 (1.1 g, 1.66 mmol). The crude productwas purified by column chromatography using
hexane:CHCI3 (3:2) as the eluting solvent to give the stilbenoid phenothiazine dendrimer 6 as deep fluorescent light yellow solid in 64 %; M.
P.104 - 106 °C; IR:(ATR, cm™) 959; *H NMR :(300MHz, CDCls): 84 0.95 (t, 12H, J = 7.5 Hz); 1.40-1.52 (m, 8H);1.75-1.84 (m, 8H); 3.84 (t,
8H, J = 6.9 Hz); 6.79-6.96 (m, 12 H); 7.04 (d, 4H, J = 13.5 Hz); 7.13 (d, 8H, J = 7.5 Hz); 7.28-7.36 (m, 11H); 7.41 (d, 2H, J = 7.8 Hz); 7.49 (s,

2H); 7.63 (s, 4H); 7.70 (t, 2H, J = 7.5 Hz): 7.79 (d, 2H, J = 15.9 Hz); 7.85 (s, 2H).*C NMR: (75MHz, CDCly): 5¢ 13.8, 20.2, 28.9, 47.2, 115.3,



115.4,121.1,121.5, 122.4, 124.1, 124.3, 124.6, 124.9, 125.0, 126.0, 126.5, 127.2, 127.5, 128.1, 131.6, 131.7, 137.2, 138.2, 144.7, 144.9, 154.4,

155.1. Anal.calc for Co3HgsNsS4: C, 79.73; H, 6.12; N, 5.00. Found: C, 79.68; H, 6.01; N, 4.83.

Dendrimer 7: Following the general procedure B, the stilbenoid phenothiazine dendrimer 7 was obtained from the phosphonate ester 20 (1.06 g,
1.34 mmol) and 4,4'-(ethylazanediyl)dibenzaldehyde 22 (0.15 g, 0.61 mmol). The crude product was purified by column chromatography using
hexane:CHCI3 (3:2) as the eluting solvent to give the stilbenoid phenothiazine dendrimer 7 as light yellow solid in 67 % vyield; M. P.102 °C;
IR:(ATR, cm™®) 960; 'H NMR: (300MHz, DMSO-dg+CDCl3): 84 0.84 (t, 3H, J = 6.9 Hz); 0.92 (t,12H, J = 7.2 Hz); 1.40-1.50 (m, 8H); 1.68-1.77
(m, 8H); 3.89 (t, 10H, J = 6.6 Hz); 6.91-7.01 (m, 15H); 7.06-7.10 (m, 7H); 7.14 (d, 8H, J = 7.5 Hz); 7.21 (d, 4H, J = 8.7 Hz); 7.31 (d, 4H, J =
17.1 Hz); 7.40 (bs, 8H); 7.54 (d, 4H, J = 8.4 Hz); 7.63 (s, 4H). *C NMR:(75MHz, DMSO-ds+CDCl3): §¢c 12.5, 13.6, 19.4, 28.4, 45.9,
46.3,114.3, 115.6, 120.6, 122.3, 122.9, 123.2, 123.9, 124.6, 126.0, 126.5, 126.6, 127.0, 127.3, 127.4, 127.5, 128.4, 128.5, 129.9, 131.5, 137.8,
138.0, 144.1, 144.3, 146.4. MALDI-TOF: m/z 1518.6 [M"] Anal.calc for C192HosNsS4: C, 80.64; H, 6.30; N, 4.61. Found: C, 80.51; H, 6.26; N,

4.58.

Dendrimer 8: Following the general procedure B, the stilbenoid phenothiazine dendrimer 8 was obtained from the phosphonate ester 20 (0.66 g,
0.083 mmol) and 10-ethyl-10H-phenothiazine-3,7-dicarbaldehyde 23 (0.1 g, 0.038 mmol). The crude product was purified by column
chromatography using hexane:CHCI; (3:2) as the eluting solvent to give the stilbenoid phenothiazine dendrimer 8 as yellowish orange solid in
65 % yield; M. P.120 - 123°C; IR:(ATR, cm™) 955; *H NMR:(300MHz, DMSO-ds): 54 0.89 (t, 12H, J = 7.2 Hz); 1.29-1.48 (m,11H); 1.64-1.74

(m, 8H); 3.87-3.99 (m, 10H); 6.95 (t, 4H, J = 7.5 Hz); 7.04 (d, 10H, J = 6 Hz); 7.15 (d, 4H, J = 7.8 Hz); 7.19 (d, 8H, J = 7.2 Hz); 7.25 (s, 6H);



7.30 (s, 2H); 7.43 (bs, 12H): 7.65 (bs, 6H). *C NMR: (75MHz, DMSO-de): 5¢c 13.6, 13.9, 19.4, 28.9, 46.2, 43.9, 115.8, 122.5, 123.0, 123.2,
123.3, 123.4, 123.8 (2C), 123.9, 124.0, 124.5, 124.6 (2C), 124.7, 126.2, 126.5, 126.6, 126.9, 127.1, 127.2, 127.7, 131.6, 137.9, 138.8, 144.2,

144.3. FAB: m/z 1549.4 (M+H]". Anal.calc for C19oHgsN5sSs: C, 79.08; H, 6.05; N, 4.52. Found: C, 78.93; H, 5.96; S, 4.39.

Dendrimer 9: Following the general procedure B, the stilbenoid phenothiazine dendrimer 9 was obtained from the phosphonate ester 20 (0.36 g,
0.63 mmol) and 2,4,6-trimethylbenzene-1,3,5-tricarbaldehyde 24 (1.30 g, 1.95 mmol). The crude product was purified by column
chromatography using hexane:CHCIj3 (3:2) as the eluting solvent to give the stilbenoid phenothiazine dendrimer 9 as light yellow solid in 65 %
yield; M. P.77 - 80 °C; IR:(ATR, cm™) 959; *H NMR :(300MHz, CDCls): & 0.95 (t, 18H, J = 7.5 Hz), 1.40-1.49 (m,12H); 1.75-1.84 (m, 12H);
2.40 (s, 9H); 3.85 (t, 12H, J = 6.6 Hz);6.81-6.93 (m, 22H); 6.99 (d, 10H, J = 9.3 Hz); 7.12-7.17 (m, 18H);7.27-7.31 (m, 10H); 7.35 (s, 6H); 7.46
(s, 3H).13C NMR: (75MHz, CDCls): &¢c 13.8, 18.9, 20.2, 28.9, 47.2, 115.3, 115.4,122.4, 122.5, 123.6, 123.7, 123.8, 124.3, 125.0 (2C), 125.9,
126.6, 127.2, 127.3, 127.4, 127.9 (2C), 131.7, 138.1, 141.6, 144.8, 144.9. Anal.calc for C141H13:NeSs  : C, 80.53; H, 6.33; N, 4.00. Found: C,

80.47; H, 6.27; N, 3.93.

Dendrimer 10: Following the general procedure B, the stilbenoid phenothiazine dendrimer 10 was obtained from the phosphonate ester 20 (0.60
g, 0.75 mmol) and 4,4',4"-nitrilotribenzaldehyde 25 (0.072 g, 0.22 mmol). The crude product was purified by column chromatography using
hexane:CHCI3 (3:2) as the eluting solvent to give the stilbenoid phenothiazine dendrimer 10 as yellow solid in 62 % yield; M. P.138 °C;
IR:(ATR, cm™) 963; *H NMR:(300MHz, CDCl5): 84 0.88 (t, 18H, J = 7.2 Hz); 1.36-1.44 (m,12H); 1.69-1.79 (m, 12H); 3.79 (t, 12H, J = 6.6

Hz); 6.76-6.89 (m,22H); 6.96 (d, 10H, J = 9.6 Hz); 7.02-7.11 (m, 25H); 7.23-7.26 (m,12H); 7.41 (d, 12H, J = 6.6 Hz). *C NMR: (75MHz,



CDCl3): 6¢ 13.8, 20.2, 29.0, 47.2, 114.1, 115.3, 115.4,122.4, 123.4, 123.5, 124.0, 124.4, 125.1, 125.9, 126.8, 127.2, 127.4, 127.5, 127.6, 127.9,
128.5, 131.8, 132.2, 138.1, 139.3, 144.7, 144.9, 146.8. MALDI-TOF: m/z 2227.5 [M']; Anal.calc for Cy50H135N7Ss: C, 80.86; H, 6.11; N, 4.40.

Found: C, 80.77; H, 6.06; N, 4.33.

10-n-Butyl-10H-phenothiazine-3-carbaldehyde 11: In DMF (9.1 mL, 5.0 equiv.) at 0 °C, phosphorous oxychloride (15.1 mL, 3.0 equiv) was
added drop wise under nitrogen atmosphere. The solution was allowed to warm at room temperature, then 10-n-butyl-10H-phenothiazine (5 g,
19.6 mmol) was dissolved in CHCIs (75 mL) and slowly added to the reaction mixture. The reaction mixture was heated at 90 °C for 24 h and
the reaction mixture was then poured into water (100 mL) and extracted in CHCI3 (200 mL), washed with water (2x200 mL), brine (100 mL) and
dried over anhydrous Na,SO,.Crude product obtained after evaporation of CHCI3, was purified by column chromatography over SiO, using
hexane:CHCI3 (2:1) as the eluting solvent to give the 10-n-butyl-10H-phenothiazine-3-carbaldehyde 11 as orange solid in 82 % vyield; M.P. 55
°C; 'H NMR:(300MHz, CDCls): 84 0.85 (t, 3H, J = 7.2 Hz); 1.31-1.43 (m, 2H);1.65-1.75 (m, 2H); 3.78 (d, 2H, J = 7.2 Hz); 6.78 (d, 2H, J = 8.4
Hz); 6.86 (t, 1H, J = 7.3 Hz); 6.99-7.09 (m, 2H); 7.46 (d, 1H, J = 1.8 Hz); 7.51-7.54 (m, 1H); 9.68 (s, 1H). **C NMR:(75MHz, CDCls): ¢ 13.8,

20.1, 28.8,47.7,114.8, 115.9, 123.6,123.8, 125.0, 127.5, 127.6, 128.3, 130.1, 131.0, 143.4, 150.7, 190.0.

10-n-butyl-3-vinyl-10H-phenothiazine 12: To a suspension of methyltriphenylphosphonium bromide (2.52 g, 7.07 mmol) in dry THF (100
mL), under nitrogen atmosphere at room temperature was added potassium tert-butoxide (7.0 equiv.). The solution was stirred for 1 h and then a
solution of 10-n-butyl-10H-phenothiazine-3-carbaldehyde 11 (2 g, 7.07 mmol) in dry THF (30 mL) was added slowly. The mixture was stirred

at room temperature for 12 h and was evaporated to dryness. The unreacted potassium tert-butoxide was quenched with saturated NH4CI



solution (10 mL). The reaction mixture was then extracted with CHCI3 (200 mL), washed with water (2 x 200 mL), brine (100 mL) and then
dried over anhydrous Na,SO,. Evaporation of the organic layer gave a residue, which was purified by column chromatography using hexane as
the eluting solvent to give 10-n-butyl-3-vinyl-10H-phenothiazine 90 as yellow solid in 61 % yield:; M.P. 72 °C;*H NMR : (300 MHz, CDCls): &
0.83 (t, 3H, J = 7.5 Hz); 1.29-1.37 (m, 2H); 1.61-1.71 (m, 2H); 3.71 (t, 2H, J =7.2 Hz); 5.02(d, 1Ha, J = 10.8 Hz); 5.49 (d, 1Hb, J = 17.7 Hz);
6.47 (dd, 1Hc, J = 17.4 Hz, J = 10.8 Hz); 6.65-6.99 (m, 3H); 7.02-7.11 (m, 4H). 3C NMR: (75 MHz, CDCl5): 8¢ 13.9, 20.2, 29.0, 47.2, 112.2,
115.2, 115.4, 122.4, 124.5, 124.8, 124.9, 125.5, 127.3, 127.5, 132.2, 135.6, 144.8, 145.1. Anal.calc for C1gH1gNS: C, 76.82; H, 6.81; N, 4.98.

Found: C, 76.68; H, 6.77; N, 4.92.

Phosphonate ester building block 19: The phosphonate ester building block 19 was prepared as brown oil by the reaction of 1,3-dibromo-5-
(bromomethyl)benzene 18 (0.60 g, 1.82 mmol) with triethyl phosphite (0.93 ml, 5.47 mmol) at 160 °C for 3 h. The excess triethyl phosphite
from the reaction mixture was removed by distillation under reduced pressure. The phosphonate ester 19 was used as such without further

purification.

Phosphonate ester Dendron 20: Following the general procedure A, the conjugated dendron 20 was obtained as green-yellow semisolid from
the phosphonate ester 19 (1 g, 2.59 mmol) and 10-n-butyl-3-vinyl-10H-phenothiazine 12 (1.6 g, 5.6 mmol) and after eluting the crude product
from column chromatography using hexane:CHCl5 (9:1) as the eluent in 64 % yield; IR :(ATR, cm™) 961. 'H NMR: (300 MHz, CDCls): &
0.87 (t, 6H, J = 7.5 Hz); 1.18 (t, 6H, J = 6.0Hz); 1.34-1.42 (m, 4H); 1.67-1.74 (m, 4H); 3.09 (d, 2H, J = 21.3Hz); 3.77 (t, 4H, J = 6.9 Hz); 3.92-

4.01 (M, 4H); 6.73-6.92 (m,10H); 7.05 (d, 4H, J = 7.5 Hz); 7.21-7.22 (m, 6H); 7.37 (s, 1H). *C NMR :(75 MHz, CDCI3): 3¢ 13.8, 16.4 (J = 5.2
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Hz), 20.2, 29.7, 32.7 (J = 135.0 Hz), 47.2, 62.3 (J = 6.7 Hz), 114.1, 115.4, 122.4, 123.1,124.3, 125.0, 125.9, 126.6, 126.7, 126.8, 127.3, 127.4,

127.9,131.7, 132.2, 138.1, 139.3, 144.9. Anal.calc for C47H51N205PS;,: C, 71.73; H, 6.53; N, 3.56. Found: C, 71.68; H, 6.41; N, 3.43.

DSSC fabrication: The dye-sensitized solar cell consist of nanocrystalline TiO, photoelectrodes covered with a photosensitizing dye cis-
dithiocyanato-N,N-bis(2,2-bipyridyl-4,4-dicarboxylic acid) ruthenium(ll) (N3 dye), an electrolyte solution (I/13) and a Pt coated fluorinated tin
oxide (FTO) as counter electrode. The TiO, photoelectrode was prepared as described by Srimanne et al*.The prepared TiO, photoelectrodes
were immersed in a 10 x10™ M solution of (N3 dye) in absolute ethanol for one day. The photoelectrode was washed, dried and immediately
used for the characterization of solar cell performance. A sandwich type photoelectrochemical cell was composed of a dye-coated TiO,
photoanode, and the counter electrode was a platinum coated flourinated tin oxide (FTO) conducting glass. The electrolyte solution was injected
into the space between two electrodes. The electrolyte solution composed of Kl is 3.6 x 10° M; I, is 7 x 10°® M, and dendrimers 1, 2, 3, 4, 5, 6,
7,8, 9 and 10 were used as additives at a concentration of 5.8 x 10° M in 10 mL DMF as solvent. The photoelectrochemical properties were
measured under simulated solar light at 60 mWcm™. The photocurrent—photovoltage (I-V curve) characteristics were measured using a BAS
100A Electrochemical analyser. The apparent cell area (active area) of the TiO, photoelectrode was 1x1 cm? The photovoltaic performance of
DSSCs based on the incorporation of stilbenoid phenothiazine dendrimers 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10 in the redox electrolyte under above
mentioned simulated conditions are listed in Table 2. The present work describes about solar cell applications of conjugated system with

electron donating phenothiazine group on the surface.

Reference: 1. P. M. Srimanne, T. Shirata and T. J. Soga, J. Solid State Chem., 2002, 166, 142.
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Current Data Parameters

NAME MR-14-142
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20140927
Time 20.55
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
D 65536
SOLVENT CDC13
NS 10
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 80.6

N oW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f]l =——=====
NUC1 1H
Pl 13.15 usec
PL1 0.0C dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 32768
SF 300.1300365 MHz
WDW EM
S55B 0
LB 0.30 Hz
GB 0

M} PC 1.00
T T v T T T T T R EEmsss s )
11 10 9 8 7 6 5 4 3 2 0 ppm

I
1
CIIGRICA BRI o Lo}
| =[O < <t

'H NMR Spectrum (300 MHz, CDCl5) of dendrimer 1
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NAME MR-14-142
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20140927
Time 21.11
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 159
DS 4
SWH 17985.611 Hz
FIDRES 0.274438 Hz
AQ 1.8219508 sec
RG 812.3
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000C sec
d11 0.03000000 sec
DELTA 1.89999598 sec
™00 1
======== CHANNEL fl ========
NUCL 13c
Pl 9.30 usec
PL1 0.0C 4B
SFO1l 75.4752953 MHz
======== CHANNEL f2 =
CPDPRG2 waltzlé
Nuc2 18
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 4B
SFo2 300.1312005 MH=z
F2 - Processing parameters
SI 32768
SF 75.4678271 MHz
WDW EM
SSB 0
T T T " T T T T ” T T T T ég 1.00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppm 1.40



D:\Data\Division\IV-1_160916175055

Relative Abundance

IV-1_160916175055 #762 RT: 3.40 AV: 1 NL: 8.69E7
T: FTMS + p ESI Full ms [100.00-1500.00]

100J
95

90~
85-
80‘_ i

75-

70—

65—

60—

55
50-

45—

40
35-
30
25

=
20;'

15

13

09/16/16 17:50:55

638.2626
R=44707
C41H4qo N3 S =638.2658
-4.9853 ppm

638.3 [M+H]"

. 639.2661
| R=44502
|
|
|
640.2656
R=35102
| 6412612
633.2184  634.8736 ~ R=39502 643.2670
_ R=39500 R=27700 ! R=27700
630 632 634 636 638 640 642 644
m/z

Mass (ESI) spectrum of dendrimer 1
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Current Data Parameters
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'H NMR Spectrum (300 MHz, DMSO-dg) of dendrimer 2

NAME MR-13-63
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20130805
Time 13.40
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
™D 65536
SOLVENT DMSO
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 228.1
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1

1H
Pl 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 32768
SF 300.1300015 MHz
WDW EM
SSB o]
LB 0.30 Hz
GB 0
BC 1.00



15

UNIV. OF MADRAS

2IB8E5E385RRIARERLRR wo ©ro®
LICTSRNNEEIIREIREE GB © oSG BRUKER
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\ ‘ \ \/ Current Data Parameters
NAME MR-13-63
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date 20130805
Time 14.53
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 301
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 724.1
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dl1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.30 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
| ! F2 - Processing parameters
SI 32768
SF 75.4677867 MHz
i DW EM
SSB 0
T T " T T T T T " T I " T T ) T ) LB 1.00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppmS: 1 a0

3C NMR Spectrum (75 MHz, DMSO-dg) of dendrimer 2
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Current Data Parameters

NAME MR-13-57A
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20150221

Time 0.29
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 228.1

DW 81.000 usec
DE 6.00 usec
TE 300.0 K

D1 1.00000000 sec
TDO 1
======== (CHANNEL fl ========
NUC1 1H

Pl 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 32768

SF 300.1300084 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

_—13.83
TT——12.91

N

NAME MR-13-57A
EXPNO 2
PROCNO 1
FZ2 - Acquisition Parameters
Date 20150221
Time 10.09
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 8968
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 912.3
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.30 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzle
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.4677490 MHz
J l J WDowW EM
SSB 0
iorpirter il PR RRPUPRL o . TSN — woar O W0 ST Yoo Wl | 1.00 Hz
I ! T I ) T I i T i T T T " I i I T T T gg 1_45
200 180 160 140 120 100 80 60 40 20 0 ppm

3C NMR Spectrum (75 MHz, CDCI;) of dendrimer 3
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MR-13-57(3MBA)
102103107 13 (1.347) Cn (Cen 4, 80.00, Ht); Sm (3G, 401.00); 3b (2,20.00 |, Cm(1:14) Scan FB+
100 TRz 27566
s R
CEHE
ClC
@L’SESD
fam7 M 3 N
3 CHsg C4Hg
%_
2861
786.2 (M+H)*
07 4
T6.2 TREZ
1 |rz0.4 3253
seg g 2452 4393 . )
\ l | | #eT sons HEe TO0.3 7292 1012
L L | | |
T HLALE LA I R IR LR I B LILEL I I IR LI I LI LIRS UL I IR IR IR IR LR BRI LI IR LIRS I I UL I R |
100 150 200 250 300 350 400 450 500 550 GO0 G50 700 750 200 250 900 950 1000

Mass (FAB) spectrum of dendrimer 3
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6.875
6.847
6.819
6.349
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3.855
3.832
2.462
1.817
1.794
1.770
1.746
1.497
1.473
1.448
1.423
0.966

\Ww VNN ST

NAME
EXPNO
PROCNC

MR-14-145
1
1

co BRUKER

F2 - Acquisition Parameters

Date 20141029
Time 18.35
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 6172.835 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 101.6
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
=———=—=—=== CHANNEL fl ==———====
NUC1l 1H
Pl 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 32768
SF 300.1300109 MH=z
WDW EM
SSB 0
1B 0.30 Hz
GB o]
PC 1.00
|
11 10 9 8 7 6 5 4 3 2 1 0 ppm
o 3] M0 e}
g 3 g g o N | (8}
< WO |t (] Ye] o] ol [¢)]
—

'H NMR Spectrum (300 MHz, CDCl5) of dendrimer 4
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3C NMR Spectrum (75 MHz, CDCI5) of dendrimer 4

Current Data Parameters

NAME MR-14-145
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters

Date 20141115

Time 7.41
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 5000

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 22%98.8

DW 27.800 usec
DE 6.00 usec
TE 300.0 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1l ========
NuUCl 13cC

Bl 9.30 usec
PL1 0.00 4B
SFO1 75.4752853 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé

NUC2 1H
PCPD2 80.00 usec
PL2 0.00 4B
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MH=z
F2 - Processing parameters
SI 32768

SF 75.4677490 MHz
WDW EM

SSB o]

LB 1.00 Bz
GB 0

BC 1.40
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Current Data Parameters

NAME MR-13-86
EXPNO 1
s PROCNO 1
C4H9/N F2 - Acquisition Parameters
N Date 20131116
“Cy4Hg Time 20.40
X O INSTRUM spect
PROBHD 5 mm DUL 13C-1
O O PULPROG zg30
N TD 65536
SOLVENT CDC13
NS 9
DS 2
SWH 6172.839 Hz
— 5 FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 161.3
O DW 81.000 usec
s DE 6.00 usec
TE 300.0 K
N\C4H9 D1 1.00000000 sec
TDO 1
> ======== CHANNEL fl ========
NUC1 1H
Pl 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MH=z
F2 - Processing parameters
SI 32768
SF 300.1300325 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
T I I T IR T | R | T T I T "pc 1.00
11 10 9 8 7 6 5 4 3 2 1 0 ppm
N~ | o N =]
|0 M - o - |™N o™
Wi~ |e| © oo o
|

'H NMR Spectrum (300 MHz, CDCls) of dendrimer 5
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\N\J/‘%‘ ' ‘ Current Data Parameters
NAME MR-13-86
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20131119
Time 14.50
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 213
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 724.1
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dill 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.30 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MH=z
F2 - Processing parameters
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
T T I T T T T T 1 T T T T LB 1.00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppmgg 1 43

3C NMR Spectrum (75 MHz, CDCI;) of dendrimer 5
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Mass (MALDI-TOF) spectrum of dendrimer 5
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BRUKER
(<O

Current Data Parameters

NAME MR-14-147
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date 20141117
Time 20.01
INSTRUM spect
PROBHD 5 mm DUL 13cC-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 6172.838 Hz
FIDRES 0.094190 H=z
AQ 5.3084660 sec
RG 228.1
Dw B81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
DO 1
======== CHANNEL fl ========
NUCLl 1H
Pl 13.15 usec
PL1 0.00 4B
SFOL1 300.1318534 MHz
F2 - Processing parameters
ST 32768
SF 300.1300077 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB ol
PC 1.00C
L B B B R RS RS MAARAAA D ML S RSy R oy BE S B
11 10 6 5 4 3 2 1 0 ppm

[£°]) D [l o] [=

< < o BN

[ -] cojco o~
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'H NMR Spectrum (300 MHz, CDCls) of dendrimer 6
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\ / \ \ ‘ Current Data Parameters
NAME MR~-14-147
EXPNO 3
PROCNOC 1
F2 - Acquisition Parameters
Date 20141122
Time 8.32
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 10000
Ds 4
SWH 17985.611 Ez
FIDRES 0.274439 E=z
AQ 1.8219508 sec
RG 4096
DW 27.800 usec
DE 6.00 usec
TE 0C.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.B9999998 sec
TDO 1
======== CHANNEL £l ========
NUC1l 13c
Pl §.30 usec
PL1 0.00 48
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.0C dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.4677487 MHz
WDW EM
SSB 0
T T I T T M I I I I T T LB 1.00 Hz
180 160 140 120 100 80 60 40 20 0 ppmgg . 48

3C NMR Spectrum (75 MHz, CDCIs) ofdendrimer 6
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'H NMR Spectrum (300 MHz, DMSO-dg) of dendrimer 7

Current Data Parameters

NAME MR-13-68
EXPNO 1
PROCNC 1

F2 - Acquisition Parameters
Date 20130828
Time 12.45
INSTRUM spect
PROEHD 5 mm DUL 13C-1
PULPROG zg30

™ 65536
SOLVENT DMSO

NS 16

DS 2

SWH 6172.83% Hz
FIDRES 0.094180 Hz
AQ 5.3084660 sec
RG 228.1

DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TD0 1
======== CHANNEL fl ========
NUCl 1H

Pl 13.15 usec
PL1 0.00 4B
SFOL1 300.1318534 MHz
F2 - Processing parameters
SI 32768

SF 300.1299976 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

BC 1.00
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Current Data Parameters
NAME MR-13-68
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date 20130831
Time 1.58
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 4000
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
aQ 1.8219508 sec
RG 1024
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
\ DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUC1 13c
Pl 9.30 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SF02 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.4677867 MHz
WDW EM
SSB 0
I i T I T I I T T T I T T ) I ) LB 1.00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppmgg 1 48

3C NMR Spectrum (75 MHz, DMSO-d;) of dendrimer 7
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Current Data Parameters
NAME MR-13-62
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130805
Time 14.36
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 228.1
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======—= CHANNEL fl ==————
NUC1 1H
Pl 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MH=z
F2 - Processing parameters
SI 32768
SF 300.1300018 MH=z
WDW EM
SSB 0
LB 0.30 Hz
GB 0

k pC 1.00
AS R RA RS  RAREAREA T RARRERRAN T T R T  REARERRS  REAREEAR T 1
11 10 9 8 7 6 5 4 3 2 1 0 Ppm

5.93
12.01
1.89
6.23
8.31
3.97;
9.94
4.27
10.17
8.29
11.14
12,17

'H NMR Spectrum (300 MHz, DMSO-ds) of dendrimer 8



N HOUWLONOAHDNDODMNALSONONMNODN M
MO NYC A A0V 0OV ODMNMANHO N ® < o] X O
IO AN NN OO OOTTTINMM MMM 0§ W e oone
Q‘q‘mMMRNNNNNNNNNNNNNNNNNNNH o m @ omm BRUKER
FHA A A A A A A A A A A A A A A A A A A A A A A A A < < ~N ]
|
Current Data Parameters
/ NAME MR-13-62
EXPNO 1
PROCNOC 1
F2 - Acquisition Parameters
Date 20130817
Time 10.52
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SCLVENT DMSO
NS 7072
Ds 4
SWH 17885.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 1149.4
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.899889938 sec
o] 1
======== CHANNEL fl ========
NUCL 13c
Pl 3,30 usec
PL1 C.0C dB
SFOL 75.4752953 MHz
CHANNEL f2 ====—====
waltzlé
NUC2 18
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MH=z
F2 - Processing parameters
SI 32768
SF 75.4677867 MHz
WDW EM
SSB 0
i I I T T I ! T I I T I I LB 1.00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppmae 0
1.40

3C NMR Spectrum (75 MHz, DMSO-d;) of dendrimer 8
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MR-13-62{3MNBA)
102103102 13(1.347)Cn (Cen 4, 30.00, Ht); 3m (3G, 4x1.00); 3b (220,00 ); Cm(1:14) Scan FB+
1004 2.3Bef

b
3
=

Oy
h 1549.4 (M+H)*
‘\545.4
1453.0
1 13453
Al AL | AR

1 1 T T T T T - Y T
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 'IEFEIEI i 'I?FEII:I i 'IBFEIEI

Mass (FAB) spectrum of dendrimer 8
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7.054
7.001
6.970
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6.836
6.806
3.869
3.846
3.824
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1.794
1.746
1.498
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7.464
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Current Data Parameters

ST
SF
WDW
SS5B
LB
GB
J PC
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'H NMR Spectrum (300 MHz, CDCI;) of dendrimer 9

32768

NAME MR-15-196
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date 20161103

Time 7.48
INSTRUM spect
PROBHD 5 mm DUL 13Cc-1
PULPROG zg30

™D 65536
SOLVENT CcDC13

NS 16

Ds 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 128

DW 81.000 usec
DE €6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1

Pl 12.45 usec
PL1 0.00 4B
SFOl 300.1318534 MH=z

F2 - Processing parameters

300.1300091 MHz

EM
0
0.30
0
1.00

Hz
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H A A A A A A A A A A A A A A A A A A A ey N O NHHA C‘XJ
\\N% \/ X Current Data Parameters
NAME MR-15-196
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20161103
Time 7.46
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT cpcl3
Ns 6000
Ds 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 20642.5
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.0C0000000 sec
di1 0.03000000 sec
DELTA 1.899939998 sec
TDO 1
= CHANNEL fl =====—===
13C
Pl 9.63 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 =====——=
CPDPRG2 waltzlé
Nuc2 1H
PCPD2 80.00 usec
PL2 0.00 4B
PL12 16.16 dB
PL13 16.00 4B
SFO2 300.1312005 MH=z
¥2 - Processing parameters
J 5T 32768
o ‘ SF 75.4677504 MHz
" ’ e le " w - sl _1 oW EM
T T T T T T T T T T T ‘rigﬁ ) cg .
200 180 160 140 120 100 80 60 40 20 0 ppmgg T =
2C 1.40

3C NMR Spectrum (75 MHz, CDCI;) of dendrimer 9
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BRUKER
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Current Data Parameters

NAME MR-13-90
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20131130
Time 0.23
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
~CaHo DS 2
s SWH 6172.839 Hz
FIDRES 0.094190 Hz
\© AQ 5.3084660 sec
RG 256
DwW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1l 1H
Pl 13.15 usec
PL1 0.00 4B
SFOl 300.1318534 MHz
F2 - Processing parameters
SI 32768
SF 300.1300283 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
‘uﬂ\_ PC 1.00
e S I
11 10 9 8 7 6 5 4 3 2 1 0 ppm
< [~[wlwv]m o Al [en
O |[M w0 |N (@] N[N o
NN |O N ™~ NN @
NN — |- —

'"H NMR Spectrum (300 MHz, CDCl5) of dendrimer 10



Current Data Parameters
NAME MR-13-90
EXPNO 2

146.78
144.91
144.72
139.28
138.13
132.20
131.80
128.49
127.91
127.62
127.57
127.45
127.24
126.80
125.94
125.06
124.36
124.03
123.50
123.44
122,43
115.36
115.33
114.08
47.24

29.01

20.19

13.84

PROCNC 1
F2 - Acquisition Parameters
Date 20131207
Time 6.31
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 6000
DS 4
SWH 17985.611 H=z
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 456.1
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13c
Pl 9.30 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
SI 32768
l ﬂ ’ SF 75.4677490 MHz
L L J N gL o } WDW EM
v heannah v ) oy SSB 0
T T T T o T T I T T [ I I T LB 1.00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppmtE LS

**C NMR Spectrum (75 MHz, CDClI5) of dendrimer 10
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Mass (MALDI-TOF) spectrum of dendrimer 10
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\NWH‘//‘%‘ N W‘ Current Data Parameters
NAME MR-13-55
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20130710
Time 20.13
INSTRUM spect
C4H9 PROBHD 5 mm DUL 13C-1
N ‘ PULPROG zg30
TD 65536
SOLVENT CcDC13
NS 6
S DS 2
SWH 6172.839 Hz
FIDRES 0.094180 Ez
AQ 5.3084660 sec
RG 35.9
12 DwW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
=——————o CHANNEL fl ====——==
NUC1 1H
Pl 13.15 usec
PL1 0.00 4B
SFOl1 300.1318534 MH=z
F2 - Processing parameters
SI 32768
SF 300.1300504 MH=z
WDW EM
SSB o}
LB 0.30 Hz
GB 0
PC 1.00
-
S A Banassssss na SRnsnas B B A REAA LA S LA RS MRS B B REARSAEEEs nassss s
11 10 9 8 7 6 5 4 3 2 1 0 Ppm
OM]H o)l )] @ o~ ™M (@]
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'H NMR Spectrum (300 MHz, CDCl5) of 10-n-butyl-3-vinyl-10H-phenothiazine 12
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A A A A A A A A A A oA O~~~ - N N o~
\\\\\V/// W Current Data Parameters
NAME MR-13-55
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20130710
Time 20.16
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
C,;4H9 SOLVENT cDCl3
N NS 44
Ds 4
SWH 17985.611 Hz
FIDRES 0.274439 H=z
S AQ 1.8219508 sec
RG 1448.2
DW 27.800 usec
DE 6.00 usec
12 TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89959998 sec
TDO 1
=====—== CHANNEL fl ======—
NUC1l 13¢C
PL 9.30 usec
PL1 0.00 dB
SFOL 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 4B
PL13 16.00 4B
SFO2 300.1312005 MH=z
F2 - Processing parameters
SI 32768
) N N | SF 75.4677490 MHz
. e WDW EM
SSB 0
T T I T I T I T T T T 1B 1.00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppmGE 0
PC 1.40

3C NMR Spectrum (75 MHz, CDCl5) of 10-n-butyl-3-vinyl-10H-phenothiazine 12



BRUKER

Current Data Parameters

NAME MR-13-59
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20130727

Time 0.48
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

D 65536
SOLVENT CDC13

NS 16

Ds 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 71.8

DW 81.000 usec
DE 6.00 usec
TE 300.0 K

D1 1.00000000 sec
TDO 1
======== CHANNEL f]l =————===
NUC1l 1H

Pl 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MH=z

F2 - Processing parameters

SI 32768

SF 300.1300323 MHz
WDW EM

S5B 0

LB 0.30 Hz
GB 0

PC 1.00
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Q
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0 12
N N
C4Hs C4Hs
11 10 9 8 7 6 5 4 3 2 1 0 ppm
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ommo M| N < ||<r|OfO
i
1
H NMR Spectrum (300 MHz, CDCI;) of Dendron 20
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3C NMR Spectrum (75 MHz, CDCI5) of Dendron 20

Current Data Parameters

NAME
EXPNO
PROCNO

MR-13

-58
3
1

F2 - Acquisition Parameters

Date 20141129

Time 7.44
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 3926

D5 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 2896.3

DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
D0 1
======== CHANNEL f]l =====—=—=
NuUcl 13C

Pl 9.30C usec
PL1 0.0C 48
SFOl1 75.4752953 MH=z
======== CHANNEL f2 ========
CPDPRG2 waltzlé
Nucz 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 4B
SFO2 300.1312005 MH=z
F2 - Processing parameters
SI 32768

SF 75.4677481 MHz
WDW EM

S5B o]

LB 1.00 Hz
GB o)

PC 1.40



