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NO,
5-nitrosalicylaldehyde: mp, 125-127 °C; FT-IR (KBr), v (cm™): 3072, 2884, 1662, 1626,
1581, 1510, 1369, 1342, 1288, 1180, 1090, 924, 773, 717. *H-NMR (300 MHz, CDCl3, 25
°C, TMS) & (ppm): 7.15 (d, 1H, j =9 Hz), 8.43 (dd, 1H, j =9, 3 Hz), 8.60 (d, 1H, J = 3 Hz),
10.4 (s, 1H), 11.63 (s, 1Hz). *C-NMR (75 MHz, CDCls, 25 °C, TMS): & (ppm): 119.02,
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119.43, 129.80, 131.70, 140.64, 166.15, 195.59.
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OH
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3-nitrosalicylaldehyde: mp, 115-117 °C; FT-IR (KBr), v (cm™): 3087, 1655, 1587, 1437,
1344, 1308, 1267, 1223. 'H-NMR (300 MHz, CDCls, 25 °C, TMS) & (ppm): 7.18 (t, 1H, j =
9 Hz), 8.14 (dd, 1H, j = 9, 3 Hz), 8.38 (dd, 1H, J = 9, 3 Hz), 10.43 (s, 1H), 11.48 (s, 1Hz).
13C-NMR (75 MHz, CDCls, 25 °C, TMS): § (ppm): 119.81, 121.30, 125.42, 131.38, 135.35,
137.19, 156.59, 190.01.
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Compound (64): mp, 128-129 °C; FT-IR (KBr), v (cm™): 3294 (=C-H), 3054 (Ar-H),
2966 (C-H), 2918 (C-H), 2116 (C=C), 1649 (C=C), 1516, 1336 (NO2). *H-NMR (300 MHz,
CDCls, 25 °C, TMS) 6 (ppm): 1.25 (s, 3H, CHz), 1.35 (s, 3H, CH3), 2.14 (t, 1H, J = 3 Hz,
acetylenic H), 3.9 (dd, 1H, J = 18, 3 Hz), 4.10 (dd, 1H, J = 18, 3 Hz), 5.93 (d, 1H, J = 10.3
Hz), 6.79 (d, 1H, J = 9.5 Hz), 6.86 (d, 1H, J = 7.5 Hz), 6.93-7.06 (m, 2H), 7.16 (dd, 1H, J =
7.5,3 Hz), 7.27 (td, 1H, J = 7.5, 1.5 Hz), 8.01-8.11 (m, 2H). *C-NMR (75 MHz, CDCls, 25
°C, TMS): o (ppm): 19.86,25.98, 32.57,52.56,71.59,79.71, 105.94, 108.15, 115.87, 118.30,
120.51, 121.03, 121.76, 122.80, 125.95, 127.81, 128.94, 136.05, 141.12, 145.69, 159.29.
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Compound (65): mp, 118-120 °C; FT-IR (KBr), v (cm%): 3276 (=C-H), 3054 (Ar-H),
2964 (C-H), 2916 (C-H), 2116 (C=C), 1647 (C=C), 1525, 1354 (NO2). *H-NMR (300
MHz,CDCls, 25 °C, TMS) & (ppm): 1.26 (s, 3H, CHa), 1.45 (s, 3H, CHa), 2.07 (t, 1H, J =
2.5 Hz), 3.86 (dd, 1H, J = 18, 2.5 Hz), 4.05 (dd, 1H, J = 18, 2.5 Hz), 5.93 (d, 1H, J = 10.3
Hz), 6.79 (d, 1H, J = 7.8 Hz), 6.90-6.98 (m, 2H), 7.00 (d, 1H, J = 10.3 Hz), 7.15 (dd, 1H, J
=7.3,15Hz),7.23 (td, 1H, J = 7.5, 1.5 Hz ), 7.31 (dd, 1H, J = 7.5, 1.5 Hz), 7.71 (dd, 1H,
J =82, 1.5 Hz). BC-NMR (75 MHz, CDCls, 25 °C, TMS) & (ppm): 20.02, 26.22, 32.31,
52.21, 71.41, 79.56, 105.71, 108.12, 119.24, 120.41, 120.52, 121.09, 121.58, 125.39, 127.63,
129.06, 131.09, 136.09, 137.67, 145.30, 147.69.
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Yellow powder (0.45 g, 89% yield): mp, 135-137 °C; FT-IR (KBr), v (cm™): 3137, 3087,
2962, 2925, 1623, 1604, 1515, 1482, 1334, 1272, 1257, 1122, 1085, 1033, 989, 948, 908,
860, 804, 752. *H-NMR (300 MHz, DMSO-ds, 25 °C, TMS) & (ppm):1.19 (s, 3H, CHa), 1.25
(s, 3H, CHs), 4.44(d, 1H, J = 16.3 Hz, N-CHy), 4.64 (d, J = 16.3 Hz, 1H, N-CH2), 6.17 (d,
1H,J =10.3 Hz), 6.74 (d, 1H, J = 7.7 Hz), 6.77 — 6.87 (m, 2H), 7.08 — 7.20 (m, 2H), 7.26
(d, 1H, J = 10.3 Hz),7.92 (dd, 1H, J = 8.9, 3 Hz), 8.17 (d, 2H, 9 Hz), 8.21 (d, 1H, 3 Hz),
8.43 (d, 2H, J = 9 Hz), 8.82 (s, 1H); ¥C-NMR (75 MHz, DMSO-ds, 25 °C, TMS) & (ppm):
20.01, 26.29, 31.15, 52.83, 106.54, 107.60, 115.81, 119.26, 120.07, 120.86, 121.89, 122.23,
122.34, 123.32, 125.92, 126.11, 128.05, 129.12, 136.12, 140.95, 141.22, 146.69, 146.92,

147.04, 159.40.
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Yellow powder (0.44 g, 85% yield): mp, 136-138 °C; FT-IR (KBr), v (cm™): 3062, 2966,
1649, 1608, 1598, 1512, 1481, 1334, 1275, 1160, 1126, 1090, 1028, 951, 920, 814, 752. H-
NMR (300 MHz, DMSO-dg, 25 °C, TMS) & (ppm): 1.14 (s, 3H, CHz), 1.24 (s, 3H, CHa),
4.39 (d, 1H, J = 15 Hz, N-CHy), 4.53 (d, 1H, J = 15 Hz, N-CH>), 5.54 (s, 2H, CH), 6.05 (d,
1H, J=10.4 Hz), 6.59 (d, 1H, J = 7.7 Hz), 6.76-6.86 (m, 2H), 7.09 (t, 1H, J = 7.7 Hz), 7.15
(d,1H,J=7.1Hz), 7.21 (d, 1H, J = 10.4 Hz), 7.26 (d, 2H, J = 7.8 Hz), 7.31-7.40 (m, 3H),
7.95 (dd, 1H, J =9, 3 Hz), 8 (s, 1H), 8.2 (d, 1H, J = 3 Hz); **C-NMR (75 MHz, DMSO-ds,
25 °C, TMS) 6 (ppm): 20.00, 26.33, 31.12, 52.87, 53.24, 106.53, 107.60, 115.87, 119.21,
119.93, 121.89, 122.22, 123.31, 123.96, 126.13, 127.97, 128.34, 128.56, 128.99, 129.16,

136.10, 136.46, 140.97, 146.54, 158.27, 159.39.
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Yellow powder (0.46 g, 91% yield): mp, 134-136 °C; FT-IR (KBr), v (cm™): 3158, 3083,
2971, 2937,2871, 1650, 1602, 1525, 1498, 1484, 1363, 1347, 1249, 1162, 1108, 1076, 1037,
985, 912, 858, 815, 750, 682. *H-NMR (300 MHz, DMSO-ds, 25 °C, TMS) § (ppm): 1.19
(s, 3H, CHa), 1.30 (s, 3H, CHz3), 4.47 (d, 1H, J = 16 Hz, N-CH?>), 4.67 (d, J = 16 Hz, 1H, N-

vy



CHy), 6.14 (d, 1H, J = 10 Hz), 6.73 (d, 1H, J = 7.6 Hz), 6.84 (t, 1H, J = 8 Hz), 7.00 (t, 1H,
J=7.5Hz),7.09-7.19 (m, 2H), 7.22 (d, 1H, J = 10 Hz), 7.56 (dd, 1H, J = 7.5, 1.5 Hz), 7.65
(dd, 1H, J = 8, 1.5 Hz), 8.16 (d, 2H, J = 9.2 Hz), 8.45 (d, 2H, J = 9.2 Hz), 8.77 (s, 1H); 13C-
NMR (75 MHz, DMSO-ds, 25 °C, TMS) & (ppm): 19.98, 26.40, 38.79, 52.85, 106.65,
107.56, 120.03, 120.29, 120.93, 121.54, 121.64, 122.09, 122.16, 125.23, 125.95, 128.00,

129.44,132.17, 136.15, 137.17, 141.30, 146.35, 146.76, 147.07, 147.19.

A= Juio g3V M (o (o1 F- J 331 6 5= Y A=V H- by 530- 1)) S 5 —F 1o
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Yellow powder (0.46 g, 87% yield): mp, 136-137 °C; FT-IR (KBr), v (cm™): 3153, 3059,
2966, 2927, 2868, 1647, 1606, 1525, 1487, 1454, 1354, 1263, 1217, 1159, 1076, 1034, 912,
810, 744. 'H-NMR (300 MHz, DMSO-ds, 25 °C, TMS) & (ppm): 1.14 (s, 3H, CH3), 1.28 (s,
3H, CHa), 4.37 (d, 1H, J = 15 Hz, N-CHz2), 4.49 (d, J = 15 Hz, 1H, N-CH), 5.51 (s, 2H),
6.04 (d, 1H, J = 10.3 Hz), 6.56 (d, 1H, J = 7.5 Hz), 6.80 (t, 1H, J = 7.5 Hz), 6.98-7.11 (m,
2H), 7.12-7.20 (m, 2H), 7.24 (dd, 2H, J = 7.5, 3 Hz), 7.31- 7.39 (m, 3H), 7.53 (d, 1H, J =
7.5 Hz), 7.71 (d, 1H, J = 9 Hz), 8 (s, 1H); 3C-NMR (75 MHz, DMSO-ds, 25 °C, TMS) §
(ppm): 19.95, 26.39, 31.17, 52.82, 53.28, 106.72, 107.49, 119.89, 120.31, 121.61, 121.66,
122.09, 125.28, 127.87, 128.25, 128.53, 129.16, 129.29, 132.18, 132.24, 136.14, 136.47,

137.20, 146.41, 146.51, 147.27.

J9uds-Y H- g ii—0- Jusio g 53—V VY oS 5 jiiew —1)-Y
To) Lol HaSOs a0 )kd okad o900 @ (Jsaishon YV )5 0) Joaiah TH- Joais s-YvY

5 VIEV) s s 05 5 pos o Kils gz )0 B b STy bglive slos 5 o adlol (o oo
A



STy Lglie i ablal LaiSTy bgliee 4 aids Yo Sloy galold 1o o508 & 00 ) (e dee T
e (599381 b g 0l aBu; ()5 Vo) oddd S G 59y 2 e 9 b 03 e Sl ) e 4
G 40) Ol gl Pl bglses 10 s g 0 Blo Jol> Ggusy 00,5 5 dul> anSgj0un

—VH—sj.'J_p—O—Jﬁ.IALg)S—Y“V‘Y u.».S)J )| ua]b J}M (/Aa¥ ‘oo}b) ﬁ)f oo )9L54 ().31).3 o>

O,N
7
N

Yellow powder (6 g, 94% yield): mp, 118-120 °C (ref, 116-118 'C); FT-IR (KBr), v (cm”
1Y: 3091, 3025, 2973, 2935, 1600, 1521, 1513, 1452, 1423, 1330, 1243, 1207, 1112, 1052,
908, 846, 802, 740. *H-NMR (300 MHz, CDCls, 25°C, TMS) 8 (ppm): 1.38 (s, 6H, 2CHs),
2.37 (s, 3H, CHs), 7.62 (d, 1H, J = 9 Hz), 8.17 (d, 1H, J = 3 Hz), 8.26 (dd, 1H, J = 9, 3 H2).
13C-.NMR (75 MHz, CDCls, 25 °C, TMS) & (ppm): 15.97, 22.73, 54.51, 117.16, 120.04,
124,53, 145.64, 146.73, 158.99, 194.16.

Lvo. vfal wel cass Jeas!

(AY) oy 9uculg yii—B0— cpbcio—Y— hio g 5=V Vo) oS 5 e —1Y-Y
b o Jeyiigiol sl e Ve s (Usashen Vo iy ¥) JsoisbTH- g 20 tacs oY XY

sloo o celn V Con 4y STy balses .ol adlsl bglse 4 (Jao boo Yo 0,5 Y/IA) CHal s
5ol Blo as wl LS (5, 0,5 sla,el aile Bl ogs p3 ,0 el FA Sob 4y g ol 00 o2 U
Giedoshoo Y0 Jlie ol 3 0 (St gl ol s (St Mo ot 5 4 o385 iyl (oo L
@ bgle g a0 ,5 aslol T a4 (H20 jd Lo Ve j0 0,5 V/0) KoCO3 Jokoxo g ol J> 361 slos o
Mo o g s Sy ol b g o Bloo a5 ol oSS 0,05 jo,8 oguy b 03 o 4ido Fr e
Sl Cawd 43 (A) pdgansly yis-0-yhite= Y= Juto s =YV cuS 5 (12 0o5b) 0,5 VIO ol Sis

[yss]

19



OZN:?</
N

\

Yellow powder (1.5 g, 69% yield):mp, 91-93 °C (ref, 89-91 "C); FT-IR (KBr), v (cm™):
3100, 2950, 2857, 1660, 1604, 1519, 1475, 1386, 1328, 1297, 1120, 1085, 935, 813. 'H-
NMR (300 MHz, CDCls, 25 °C, TMS) & (ppm): 1.39 (s, 6H, 2CHs), 3.16 (s, 3H, CHa), 4.13
(d, 1H, J =3 Hz), 4.16 (d, 1H, J = 3 Hz), 6.55 (d, 1H, J = 9 Hz), 7.96 (d, 1H, J = 3 Hz),
8.15 (dd, 1H, J = 9, 3 Hz). 3C-NMR (75 MHz, CDCls, 25 ‘C, TMS) & (ppm): 29.08, 29.70,
43.47,78.95, 103.93, 118.10, 126.27, 138.18, 139.98, 151.59, 161.23.
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Yellow powder (1.65 g, 77% yield): mp, 143-145 C; FT-IR (KBr), v (cm™): 3299, 3095,
3050, 2879, 1698, 1685, 1617, 1587, 1550, 1446, 1398, 1347, 1295, 1197, 1106, 971, 719,
611. 'H-NMR (300 MHz, CDCls, 25 °'C, TMS) & (ppm): 8.89 (s, 2H, aromatic), 10.34 (s, 2H,
-CHO), 12.29 (s, 1H, OH). ®C-NMR (75 MHz, CDCls, 25 ‘C, TMS) & (ppm): 123.20,
132.14, 140.77, 166.95, 190.48.
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Yellow powder (1.25 g, 56% yield): mp, 109-111 'C; FT-IR (KBr), v (cm™): 3174, 2834,
2751, 1695, 1664, 1614, 1563, 1482, 1369, 1270, 1159, 925, 846, 775, 715, 613. 'H-NMR
(300 MHz, CDCls, 25 °C, TMS) & (ppm): 7.16 (d, 1H, J = 9 Hz), 8.10 (dd, 1H, J = 9, 3 Hz),
8.18 (d, 1H, J = 3 Hz), 9.97 (s, 1H, -CHO), 10.04 (s, 1H, -CHO), 11.58 (s, 1H, OH). 13C-
NMR (75 MHz, CDCls, 25 °C, TMS) & (ppm): 118.86, 120.35, 129.26, 136.54, 137.20,
166.28, 189.36, 196.23.
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Yellow powder (1.18 g, 90% yield): mp, 125-127 "C; FT-IR (KBr), v (cm™): 3062, 2861,
1695, 1664, 1608, 1531, 1436, 1355, 1292, 1247, 1174, 1159, 983, 935, 821, 767, 732, 696,
646. 'H-NMR (300 MHz, CDCls, 25 ‘C, TMS) & (ppm): 8.64 (s, 1H), 8.89 (s, 1H), 10.05 (s,
1H, -CHO), 10.47 (s, 1H, -CHO), 11.97 (s, 1H, OH). *C-NMR (75 MHz, CDCls;, 25°C,
TMS) & (ppm): 125.68, 128.43, 131.92, 135.91, 137.27, 159.90, 187.71, 189.02.

(AY-AF) (ol 92 -Y Y= (109 55 gyl o 6 =¥V 0y o> oliidio 50w -7 ¥
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Yellow solid (2.07 g, 55% yield): mp, 205-207 ‘C; FT-IR (KBr), v (cm™): 3072, 2925,
2869, 1691, 1650, 1606, 1529, 1496, 1454, 1382, 1320, 1265, 1186, 1110, 1101, 914, 796,
738, 684. 1H-NMR (300 MHz, CDCls, 25 °C, TMS) & (ppm): 1.31 (s, 3H, CHs), 1.44 (s, 3H,
CHs), 2.96 (s, 3H, CHs), 6.02 (d, 1H, J = 12 Hz), 6.63 (d, 1H, J = 9 Hz), 7.12 (d, 1H, J = 12
Hz), 8.02 (d, 1H, J = 3 Hz), 8.25 (m, 2H), 8.60 (d, 1H, J = 3 Hz), 10.15 (s, 1H, -CHO). 13C-

VoY



NMR (75 MHz, CDCls, 25 “C, TMS): & (ppm): 20.14, 25.76, 28.99, 52.33, 106.09, 107.40,
118.31, 120.30, 121.16, 122.73, 124.43, 126.36, 126.87, 128.70, 136.47, 141.54, 152.29,
152.58, 160.16, 185.98.

VY- (30851 3 sl i 69~ AY — o 35— s -V ¥ i Y15
(A0) [y g

Yellow solid (1.99 g, 53% vyield): mp, 203-205 ‘C; FT-IR (KBr), v (cm™): 3072, 3064,
2931, 2827, 1695, 1643, 1606, 1509, 1322, 1270, 110, 1014, 917, 817, 754. *H-NMR (300
MHz, CDCls, 25 °C, TMS) & (ppm): 1.29 (s, 3H, CHs), 1.45 (s, 3H, CHs), 2.92 (s, 3H, CHa),
6.00 (d, 1H, J = 12 Hz), 6.61 (d, 1H, J = 9 H2), 7.13 (d, 1H, J = 12 Hz), 7.91 (d, 1H, J = 3
Hz), 8.00 (d, 1H, J = 3 Hz), 8.22 (dd, 1H, J= 9, 3 Hz), 8.27 (d, 1H, J= 3 Hz), 9.93 (s, 1H, -
CHO). C-NMR (75 MHz, CDCls, 25 ‘C, TMS): & (ppm): 19.66, 25.83, 28.92, 52.15,
106.17, 107.84, 118.26, 120.77, 121.64, 126.25, 128.20, 128.66, 128.96, 130.67, 136.57,
137.28, 141.47, 151.88, 152.40, 188.53.
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Yellow solid (2.75 g, 75% vyield): mp, 201-203 °C; FT-IR (KBr), v (cm™): 3068, 2969,
2925, 1648, 1608, 1577, 1504, 1326, 1263, 1182, 1124, 1085, 1018, 954, 817, 742. *H-NMR
(300 MHz, CDCls, 25 °C, TMS) & (ppm): 1.26 (s, 3H, CHs), 1.38 (s, 3H, CH3), 2.90 (s, 3H,
CHz3), 5.89 (d, 1H, J =12 Hz), 6.58 (d, 1H, J =9 Hz), 6.83 (d, 1H, J =9 Hz), 7.04 (d, 1H, J
=12 Hz), 7.99 (d, 1H, J = 3 Hz), 8.07-8.11 (m, 2H), 8.23 (dd, 1H, J = 9, 3 Hz) . 3C-NMR
(75 MHz, CDCls, 25 ‘C, TMS): & (ppm): 19.80, 25.72, 28.87, 51.87, 105.76, 105.92, 115.57,
118.11, 118.30, 120.14, 122.92, 126.18, 126.27, 129.10, 136.92, 141.01, 141.52, 152.87,
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Yellow solid (2.64 g, 72% yield): mp, 196-198 ‘C; FT-IR (KBr), v (cm™): 3068, 2971,
2925, 2873, 1652, 1606, 1521, 1498, 1459, 1361, 1322, 1268, 1180, 1105, 1018, 989, 919,
813, 738. H-NMR (300 MHz, CDCls, 25 °C, TMS) & (ppm): 1.26 (s, 3H, CHs), 1.44 (s, 3H,
CHs), 2.89 (s, 3H, CHs), 5.87 (d, 1H, J = 10.5 Hz), 6.55 (d, 1H, J = 9 Hz), 6.98 (t, 1H, J =
7.5 Hz), 7.03 (d, 1H, J = 10.5 Hz), 7.35 (dd, 1H, J = 7.5, 1.5 Hz), 7.74 (dd, 1H, J = 9, 1.5
Hz), 7.98 (d, 1H, J= 3 Hz), 8.20 (dd, 1H, J = 9, 3 Hz). 23C-NMR (75 MHz, CDCls, 25 °C,
TMS): d (ppm): 19.81, 25.77, 28.81, 51.70, 105.79, 105.99, 118.22, 119.65, 119.97, 121.00,
125.47,126.19, 129.30, 131.41, 136.95, 137.21, 141.07, 147.30, 152.76.
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Yellow solid (2.64 g, 72% vyield): mp, 117-119 °C; FT-IR (KBr), v (cm™): 3060, 2962,
2925, 2865, 1654, 1606, 1527, 1461, 1459, 1363, 1303, 1265, 1182, 1105, 1074, 1024, 921,
809, 742. H-NMR (300 MHz, CDCls, 25 °C, TMS) & (ppm): 1.26 (s, 3H, CHs), 1.42 (s, 3H,
CHs), 2.80 (s, 3H, CHs), 5.91 (d, J = 12 Hz, 1H), 6.59 (d, J = 6 Hz, 1H), 6.88-6.93 (m, 2H),
6.97 (d, J = 6 Hz, 1H), 7.12 (d, J = 6 Hz, 1H), 7.22 (t, J = 6 Hz, 1H), 7.31 (d, J = 6 Hz, 1H),
7.71 (d, J = 6 Hz, 1H); *C-NMR (75 MHz, CDCls, 25 °C, TMS): & (ppm): 20.09, 26.04,
28.88, 52.16, 106.63, 107.10, 119.11, 119.81, 121.28, 121.45, 121.63, 125.21, 127.71,
128.50, 131.13, 136.10, 137.16, 147.55, 148.27.
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FT-IR (KBr), v (cm'l): 3062, 3023, 2917, 2850, 1654, 1594, 1519, 1490, 1444, 1340,
1074, 1025, 946, 906, 754, 700, 1543. Anal. found: C, 88.30; H, 7.14; N, 0.82.
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FT-IR (KBr), v (cm™): 3033, 3027, 2925, 1852, 1650, 1602, 1533, 1488, 1450, 1367,
1024, 914, 748, 698, 541.
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Abstract

In this thesis, we will introduce the research activities performed. In one of these activities,
two N-alkyne-functionalized spiropyran derivatives, 1'-(propargyl)-3',3'-dimethyl-6-
nitrospiro[2H-1-benzopyran-2,2'-indoline] and 1'-(propargyl)-3',3'-dimethyl-8-
nitrospiro[2H-1-benzopyran-2,2'-indoline] were synthesized. The regioselective linking of
these alkyne-functionalized spiropyrans to the aryl and alkyl azide compounds was carried
out in the presence of copper (I) iodide and sodium ascorbate. The photochromic responses
of the products upon exposure to UV irradiation were investigated by UV-visible
spectroscopy.

In the second research activity, some 1’,3',3'-trimethylspiro[chromene-2,2"-indoline]
derivatives containing the nitro and formyl groups are synthesized via the reaction of 1,3,3-
trimethyl-2-methylene-5-nitroindoline with the corresponding salicylaldehyde derivatives.
These compounds have different photochromic behaviors. The synthesized photochromic
molecules are characterized by the FT-IR, !H-NMR, and *C-NMR spectroscopic
techniques. In order to investigate the photochromic properties of these compounds, the UV—
visible spectroscopic analyses of their methanolic solutions before and after exposure to a
UV lamp (in the spectral range of 360—400 nm) are studied.

In the final research work, we present the synthesis of 1'3',3'-trimethyl-8-
nitrospiro[chromene-2,2'-indoline] and its solvatochromism, photochromism in the solid-

state, mixed, and in covalent bonding with polystyrene.

Keywords: Photochromism, Spiropyran, Salicylaldehyde, 2,3,3-trimethylindolenine, Click

reaction.
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