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g (+/+Y4 g «+/Y mmol) SDS «(+/-142 g -/ mmol) Cul «(+/+Y# g «+/- & mmol) Pd(PhsP).Cl
A 03k 4 85 ,l 9> p5 @6l sles 9 (0 ML) O P> 0 IFVF g ¥ mmol) ol S pels
G A Cocles o STy bylse g od 05938l T &y (+/+#Y g Y mmMol) JSI L5,bs s (s
(%0 ML) ST b Jol> g, (Pl i g STy ples! 5l am .o ssls &> celo YA G
P jheslanal b (5eken) g (B1S53keg S Loy Al Jpame 08 i 5wl atd
Sl Cawsds (1:29) Jgilialp 89,5 00 g

oS S Ta— 1Y g g s (1P - sl 99 y90) g3-F ) (Y'Y DA)

TAY 2 5sSly o p0 VWPYAYD'C iogd gakass

Yellow solid; *H NMR (400 MHz, CDCls): & 2.92-3.05 (m, 4H), 3.67-4.03 (m, 12H),
6.38 (d, J = 4.4 Hz, 1H), 6.71 (d, J = 4.4 Hz, 1H), 7.25-7.46 (m, 2H), 7.67 (d, J = 7.6 Hz,
1H), 9.05 (d, J = 7.6 Hz, 1H); **C NMR (75 MHz, CDCl): & 49.24, 52.85, 66.80, 66.80,
67.02, 101.10, 105.53, 115.96, 116.92, 123.62, 124.84, 127.36, 127.63, 136.90, 153.54; IR
(KBr): 2950, 2840, 1610, 1500, 1120 cm™.

Il giuS1a-Y M o9 s (V- a5 ) = (s F- sl 93 5 90)- :(FYBD)
180 1 35Sy 50 0 VWENYC iogd sakais

Yellow solid; *H NMR (400 MHz, CDCls): § 1.63-2.05 (m, 6H), 2.94-3.00 (m, 2H),
3.16-3.19 (m, 2H), 3.61-3.79 (m, 4H), 3.90-4.01 (m, 4H), 6.35 (d, J = 4.0 Hz, 1H), 6.72 (d,
J=4.0 Hz, 1H), 7.20-7.31 (m, 2H), 7.64-7.73 (m, 1H), 9.03 (d, J = 7.6 Hz, 1H) ); *C NMR
(75 MHz, CDCly): § 25.13, 26.17, 49.83, 52.88, 66.82, 100.87, 105.66, 115.90, 117.34,
122.97, 124.72, 126.98, 127.44, 137.27, 142.78, 154.11; IR (KBr): 2940, 2850, 1600, 1510,

1100 cm™.

oS S Ta-Y M g9 o (o= s s sL) g0 F o) :(¥YAC)

\YY



TYY :iaSly o 0 VAN Y Coigd gakass

Light brown solid; *H NMR (400 MHz, CDCls): & 1.95-2.10 (m, 12H), 2.91-2.97 (m,
2H), 3.16-3.19 (m, 2H), 3.93-3.99 (m, 4H), 6.33 (d, J = 4.0 Hz, 1H), 6.79 (d, J = 4.4 Hz,
1H), 7.07-7.11 (m, 1H), 7.22-7.30 (m, 1H), 7.47-7.54 (m, 1H), 9.01 (d, J = 8.4 Hz, 1H); **C
NMR (75 MHz, CDCls): 6 24.07, 25.17, 25.78, 26.22, 49.90, 53.84, 100.41, 105.74,
116.21, 116.87, 122.87, 124.49, 126.69, 127.72, 137.09, 144.58, 154.17; IR (KBr): 2930,

2850, 1615, 1510, 1490 cm ..
ol gusTa- Y glg g (o= 0 s G- V- (- F - cd 98 590)- F :(¥YO)
1EA 2SNy o 0 WWYAYAC iogd gakais

Brown solid; *H NMR (300 MHz, CDCl5): & 1.82-1.95 (m, 6H), 2.62-2.70 (m, 2H),
3.28-3.36 (m, 2H), 3.71-3.72 (m, 2H), 3.91-3.92 (m, 2H), 6.33 (d, J = 3.6 Hz, 1H), 6.71 (d,
J = 3.9 Hz, 1H), 7.26-7.34 (m, 2H), 7.66-7.68 (m,1H), 9.06 (d, J = 7.8 Hz, 1H); **C NMR
(75 MHz, CDCl3): 6 24.04, 25.75, 49.28, 53.80, 67.06, 100.59, 105.47, 116.26, 116.46,
123.47,124.59, 127.07, 127.90, 136.82, 144.71, 153.64; IR (KBr): 2950, 2850, 1615, 1520,

1105 cm ™.
o baS g Ta- ¥ M g3 gy (V- oy 0 g 3 ) F— (s - V= 3.9 s 1)) 2(Y'Y BE)
IV i3Sy o e WWANYY'C iogd gakais

Yellow solid; *H NMR (300 MHz, CDCls): § 1.90-1.94 (m. 10H), 2.84 (m, 2H), 3.06-
3.10 (m, 2H), 3.81-3.87 (m, 4H), 6.23 (d, J = 4.5 Hz, 1H), 6.81 (d, J = 4.6 Hz, 1H), 6.97-
7.03 (m, 1H), 7.12-7.20 (m, 1H), 7.47 (d, J = 7.5 Hz, 1H), 8.90-8.94 (m, 1H); 3C NMR (75
MHz, CDCly): 5 25.59, 40.61, 45.81, 49.15, 52.65, 100.52, 106.87, 115.93, 116.88, 121.06,

124.89, 125.50, 126.36, 138.13, 143.05, 150.05.

b g Ta- ¥ ] g gy (o1 F— (98 5 0)— V= S g0 (Y'Y OOF)
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TVO : 1SNy o 0 VWE-VVATC iogd gakais

Light brown solid;'"H NMR (300 MHz, CDCls): & 2.85-2.92 (m, 2H), 3.06-3.10 (m,
2H), 3.60-3.81 (m, 4H), 3.88 (s, 3H), 6.28 (d, J = 3.6 Hz, 1H), 6.61(d, J = 3.9 Hz, 1H),
7.15-7.25 (m, 2H), 7.56-7.59 (m, 1H), 8.96 (d, J = 7.8 Hz, 1H); *C NMR (75 MHz,
CDCls): & 52.84, 55.24, 66.60, 101.31, 105.68, 115.76, 116.95, 123.53, 124.95, 127.33,

127.65, 136.85, 143.05, 153.50.
oS g Ta- Yo g gy (o1 F— (99 y30)— V= oS o5 F 2(Y'YOQ)
JARIEAE AL PP ISeS VYY-AYO'Coiogd gakass

Dark yellow solid;"H NMR (300 MHz, CDCls): & 1.17-1.26 (m, 3H), 2.87-2.88 (m,
2H), 3.06-3.10 (m, 2H), 3.55-3.91 (m, 7H), 6.28 (d, J = 4.2 Hz, 1H), 6.62 (d, J = 4.2 Hz,
1H), 7.16-7.24 (m, 1H), 7.30-7.40 (m, 1H), 7.44-7.64 (m, 1H), 8.95(d, J = 8.2 Hz, 1H); **C
NMR (75 MHz, CDCl3): 6 14.80, 52.80, 66.41, 66.95, 101.14, 105.80, 115.93, 116.98,
123.61, 124.82, 127.20, 127.53, 136.60, 143.12, 153.14; IR (KBr): 2950, 2850, 1610, 1500,

1115 cm™.
Ol i 18- Y M g9 s (V= (dd g )= V= (o - -l g3 5 90)-F :(YY ON)
TYA : 3SNg o pn VVAAYYC igd galais

Yellow solid;"H NMR (300 MHz, CDCls): & 1.89-1.94 (m, 4H), 2.80-2.88 (m, 2H),
3.06-3.10 (m, 2H), 3.80-3.87 (m, 8H), 6.23 (d, J = 4.2 Hz, 1H), 6.80 (d, J = 4.2 Hz, 1H),
6.97-7.03 (m, 1H), 7.12-7.18 (m, 1H), 7.44-7.47(m, 1H), 8.91 (d, J= 7.8 Hz, 1H): °C
NMR (75 MHz, CDCls): § 25.62, 49.10, 52.68, 66.81, 100.47, 106.66, 115.94, 116.98,
121.01, 124.88, 125.66, 126.41, 138.34, 142.99, 150.14; IR (KBr): 2940, 2850, 1615, 1520,

1110 cm*.

VYWY
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30 STy bglses g 08,5 adlal T as (+/+V g VYO MMOI) JSI L5,bop (o o 03508 595 ]
STy 5 05,5 a8lal T 4y (F MMOI) ag0 g5 el s 05 03500 Cels ¥ e 4y Ae C sles
Gy 5 03,5 Bas Pl ol 2551y ales] 5l e b 03500 Led e 55,500 Ceelo VY S 4y
L (3de) g (S sileg S g (alls Joazms (Fx0 ML) ads 00ls 5 5 Cons ST L Jol>
0S5 Jolo g 3,15 oansd Pl oslaul

S 99,5V =y oS g S ¥ ko :(FY Q)

1A 5iiSTy g0 e A7'C 1gd galas

Yellow solid; *H NMR (80 MHz, DMSO): & 3.9 (s, 3H), 7.1-7.9 (m, 4H), 8.8 (s, 1H).
M g3 55— ¥— yd oS 9 S Y Ju51:(YYob)
JAe S ly oy Vo5'Ciogd akass

Dark yellow solid; "H NMR (300 MHz, DMSO): & 1.35 (t, J = 7.0 Hz, 3H, OCH,CHy),
4.42 (g, J = 7.0 Hz, 2H, OCH,CH3), 7.32-7.70 (m, 4H, 4Ar-H), 8.91 (s, 1H, 4-H).

M 92,5 - -l 925 9 5T S 9 :(YF00)

JAe i3Sy o pn VVY'C igd (gabais

Brown solid; *H NMR (300 MHz, DMSO): § 1.07 (t, J = 7.3 Hz, 3H), 1.68-1.80 (m,
2H), 4.32 (t, J = 6.8 Hz, 2H), 7.21-7.68 (m, 4H), 8.90 (s, 1H).

S 93 5~ F— pd ginSTa— Y M o gy 9ot 98y g0— Y Jusio (Y ¥V)
IYY :Q'L.:Sb (50 9y-9Y'C :'_';55 Lgcda.'o‘.i

Light orange solid; *H NMR (300 MHz, CDCls): § 2.96-3.05 (m, 2H), 3.16-3.20 (m,
2H), 3.92-4.04 (m, 7H), 6.54 (d, J = 3.9 Hz, 1H), 7.23 (d, J = 4.2 Hz), 7.32-7.37 (m, 1H),

\YF&



7.54-7.60 (m, 1H), 7.71-7.72 (m, 1H), 7.78 (s,1H), 9.47 (d, 8.7 Hz, 1H); **C NMR (75
MHz, CDCls): & 51.06, 52.01, 65.85, 101.39, 102.34, 115.99, 119.85, 122.52, 122.55,

123.44,123.75, 128.68, 128.02, 135.32, 140.95, 164.93; IR (KBr): 2928, 1720, 1600 cm L.
WS 92,5 - F- ol husTa- Y gl gy (- - (o y s 1)) Juio (YD)
AN :ui;;fb (50 142 YY-A-'C :955 Lgd_b_'é.;

Light orange solid; *"H NMR (300 MHz, CDCls): & 1.69-1.95 (m, 6H), 2.63-2.71 (m,
2H), 3.31-3.35 (m, 2H), 3.99 (s, 3H), 6.48 (d, J = 4.2 Hz, 1H), 7.20 (d, J = 3.9 Hz, 1H),
7.28-7.35 (m, 1H), 7.53-7.58 (m, 1H), 7.66-7.69 (m, 1H), 7.74 (s,1H), 9.47 (d, J = 8.7 Hz);
3C NMR (75 MHz, CDCls): § 23.07, 24.81, 51.00, 52.90, 100.82, 102.15, 116.36, 119.86,
122.29, 125.61, 123.05, 123.30, 127.81, 128.39, 135.57, 142.71, 165.11; IR (KBr): 2920,

1721 cm ™.
S nsS 9255~ F- (ol S 18- Y M 9 g (Ui - a9 )Y ko 1(FY1C)
IV i3Sy o e AO-AY'C :gd sakass

Yellow solid; *H NMR (300 MHz, CDCls): § 1.28-1.45 (m, 4H), 2.70-2.86 (m, 2H),
3.20-3.38 (m, 2H), 3.99 (5,3H), 6.53 (d, J = 3.9 Hz, 1H), 7.20 (d, J = 3.9 Hz, 1H), 7.31-7.34
(m, 1H), 7.54-7.57 (m, 1H), 7.64-7.69 (m, 1H), 7.74 (s, 1H), 9.22 (d, J = 8.7 Hz, 1H); °C
NMR (75 MHz, CDCls): & 24.50, 51.00, 52.08, 100.57, 102.17, 116.34, 119.80, 122.26,
122.69, 123.36, 127.71, 128.32, 129.86, 135.57, 140.23, 166.74.

M 33 55— F— pd ginSTa— 1Y ] 9 gy 9ot 98 90— ST :(¥¥VD)
TN : 2SNy oy A-9:'C :0gd gakass

Orange solid; *H NMR (300 MHz, CDCls): & 1.48 (t, J = 7.0 Hz, 3H), 2.96-3.05 (m,
2H), 3.16-3.20 (m, 2H), 3.92-4.04 (m, 4H), 4.77(q, J = 7.0 Hz, 2H), 6.54 (d, J = 4.2 Hz,
1H), 7.23 (d, J = 4.2 Hz, 1H), 7.32-7.38 (m, 1H), 7.54-7.60 (m, 1H), 7.70-7.75 (m, 1H),
7.78 (s, 1H), 9.48 (d, J = 8.7 Hz); *C NMR (75 MHz, CDCls): & 14.39, 53.06, 61.09,
68.15, 102.38, 103.38, 117.03, 121.22, 123.55, 124.37, 128.82, 128.99, 129.70, 130.90,

\YY



136.33, 141.97, 167.77; IR (KBr): 2940, 1733 cm .

OS2 )5 F- ol S [a-Y M gdg o (-1 (o0 1)) ST :(Y Y Ve)
YA :u.’:..;f‘s S0 42 Ya-A\'C (ogd salads

Orange solid; *H NMR (300 MHz, CDCls): 1.37 (t, J = 7.2 Hz, 3H), 1.65-1.80 (m,
6H), 2.51-2.60 (m, 2H), 3.20-3.23 (m, 2H), 4.35 (q, J = 7.2 Hz, 2H), 6.37 (d, J = 4.2 Hz,
1H), 7.10 (d, J = 4.5 Hz, 1H), 7.18-7.23 (m, 1H), 7.41-7.47 (m, 1H), 7.55-7.61 (m, 1H),
7.63 (s, 1H), 9.36 (d, J = 8.7 Hz, 1H); *C NMR (75 MHz, CDCls): & 14.15, 25.85, 29.68,
53.94, 61.02, 101.80, 103.17, 117.39, 121.22, 123.31, 167.79, 124.43, 128.77, 129.41,

130.90, 136.58, 143.73, 167.79.
M 92,5 F— oyl S Ta-Y M o g g 9d 99 500 g9 (YY)
AN :0'2,.15‘9 (502 Y-4f'C :g,:jS Lga\.b.iﬁ

Orange solid; *H NMR (300 MHz, CDCls): 1.11(t, J = 7.5 Hz, 3H), 1.85-1.92 (m, 2H),
2.96-3.05 (m, 2H), 3.16-3.20 (m, 2H), 3.92-4.03 (m, 4H), 4.38 (t, J = 6.6 Hz, 2H), 6.54 (d,
J=4.2Hz),7.23(d, J =4.2 Hz, 1H), 7.32-7.39 (m, 1H), 7.54-7.60 (m, 1H), 7.70-7.75 (m,
1H), 7.78 (s,1H), 9.48 (d, J = 8.7 Hz, 1H); *C NMR (75 MHz, CDCls): & 9.64, 21.12,
52.02, 65.70, 65.86, 101.35, 102.33, 115.99, 120.23, 122.50, 122.62, 123.33, 123.88,

128.67, 129.85, 135.30, 140.93, 164.63.
S onsS 925~ - (ol g2 1a- Y N g g (i - 2 s s 0)-) S92 (Y YN0)
The 2SNy oy A=V 'C iogd gakass

Orange solid; *H NMR (300 MHz, CDCls): 1.10 (t, J = 7.5 Hz, 3H), 1.47-1.94 (m,
8H), 2.62-2.71 (m, 2H), 3.31-3.46 (m, 2H), 4.36 (t, J = 6.6 Hz, 2H), 6.47 (d, J = 3.9 Hz,
1H), 7.20 (d, J = 4.2 Hz, 1H), 7.29-7.34 (m, 1H), 7.55-7.58 (m, 1H), 7.67-7.71 (m, 1H),
7.78 (s, 1H), 9.47 (d, J = 8.7 Hz, 1H); *C NMR (75 MHz, CDCl5): 10.69, 22.17, 25.68,
29.72, 53.49, 66.67, 68.17, 101.82, 103.19, 117.39, 121.27, 123.31, 123.61, 123.99, 124.45,
128.61, 129.41, 136.58, 143.72, 165.85; IR (KBr): 2925, 1720 cm ™.

\YA
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o 93baSTa- Y gg s (- Py 98 5 90)— V= S git0— O (Y'Y Fa)
TYA : 35Sy o 0 VEO-VEY Ciogd galais

Dark Yellow solid; *H NMR (300 MHz, CDCls): § 2.45-2.59 (m, 2H, NCH,), 3.25-
3.39 (m, 2H, NCH,), 3.84-4.05 (m, 7H, 20CH,, OCH3), 6.24 (d, J = 3.9 Hz, 1H, CH of
pyrrole), 6.64 (d, J = 3.9 Hz, 1H, CH of pyrrole), 7.15-7.38 (m, 2H, Ar-H), 7.65-7.73 (m,
1H, Ar-H), 8.96 (d, J = 8.0 Hz, 1H, 9-H); **C NMR (75 MHz, CDCls): § 52.45, 66.35,
67.27, 100.21, 104.34, 115.27, 122.63, 125.60, 125.88, 127.81, 134.87, 152.54, 163.65,

175.36.
9365 1a- VM gl (V- (s (61D V- (oS 900 :(YYFD)
TVY i3Sy (g0 e WA Y Ciogd akass

Orange solid; *H NMR (300 MHz, CDCls): & 1.51-1.91 (m, 6H, 3CHy), 2.51-2.58 (m,
2H, NCHy), 3.21-3.43 (m, 2H, NCHy), 4.02 (s, 3H, OCHj3), 6.21 (d, J = 3.9 Hz, 1H, CH of
pyrrole), 6.63 (d, J = 4.1 Hz, 1H, CH of pyrrole), 7.04-7.21 (m, 1H, Ar-H), 7.31-7.47 (m,
1H, Ar-H), 7.56-7.64 (m, 1H, Ar-H), 8.93 (d, J = 8.0 Hz, 1H, 9-H); *C NMR (75 MHz,
CDCl): & 24.71, 25.15, 52.77, 67.12, 99.39, 104.53, 115.14, 121.86, 125.10, 125.48,
127.41, 135.40, 152.54, 163.75, 175.32; IR (KBr): 2944, 2830, 1620, 1505, 1125 cm ™.

o 93LaTa-Y M 9oy (L1 0 0 . ) V- (oS 9510 (Y Y )
TAe S ly o p0 WANVF) Ciogd galais

Orange solid; *"H NMR (300 MHz, CDCls): & 1.33 (t, J = 7.2 Hz, 3H, CH3), 1.60-1.80
(m, 6H, 3CH,), 2.47-2.54 (m, 2H, NCH,), 3.18-3.22 (m, 2H, NCH,), 4.44 (q, J = 7.1 Hz,
2H, OCH,), 6.17 (d, J = 4.2 Hz, 1H, CH of pyrrole), 6.58 (d, J = 4.2 Hz, 1H, CH of
pyrrple), 7.10-7.19 (m, 1H, Ar-H), 7.21-7.32 (m, 1H, Ar-H), 7.53-7.61 (m, 1H, Ar-H), 8.91
(d, J = 9.0 Hz, 1H, 9-H); *C NMR (75 MHz, CDCls): § 14.43, 24.87, 25.94, 53.85, 62.36,
100.39, 105.63, 116.21, 122.86, 126.11, 126.76, 127.75, 136.50, 154.22, 162.51, 176.62; IR

(KBr): 2950, 2850, 1615, 1510, 1120 cm ™.

V-



o 936aSTa- ¥ ) o g gy oS 399 59— O (31— F— (sl 98 y90)-) :(YY Fl)
TVO : 2SNy o e VYV-172 'C iogd (galats

Orange solid; *H NMR (300 MHz, CDCls): & 0.81 (t, J = 7.3 Hz, 3H, CH3), 1.58-1.77
(m, 2H, CHy), 2.44-2.58 (m, 2H, NCHy), 3.29-3.32 (m, 2H, NCHy), 3.74-3.92 (m, 4H,
20CHy), 4.24 (t, J = 6.6 Hz, 2H, OCH,), 6.18 (d, J = 4.2 Hz, 1H, CH of pyrrole), 6.59 (d, J
=4.2 Hz, 1H, CH of pyrrole); 7.23-7.47 (m, 2H, Ar-H), 7.53-7.65 (m, 1H, Ar-H), 8.93 (d, J
= 8.1 Hz, 1H, 9-H); *C NMR (75 MHz, CDCls): & 10.90, 14.76, 52.03, 66.19, 68.26,

100.36, 104.22, 117.89, 121.00, 126.12, 126.42, 128.90, 136.76, 154.19, 163.37, 175.42.
a3 a-Y M  odg s (S 319 31 — 0 (V- e masly)-) (YY Fe)
159 1 1Sy (50 0 VYO-VYF 'Ciogd (galats

Brown solid; *H NMR (300 MHz, CDCls): & 0.82 (t, J = 7.3 Hz, 3H, CH3), 1.18-1.37
(m, 2H, CHy), 1.57-1.71 (m, 6H, 3CH,), 2.51-2.59 (m, 2H, NCH,), 3.22-3.25 (m, 2H,
NCH,), 4.14 (t, J = 6.6 Hz, 2H, OCH,), 6.21 (d, J = 4.2 Hz, 1H, CH of pyrrole), 6.63 (d, J
= 4.2 Hz, 1H, CH of pyrrole), 7.15-7.18 (m, 1H, Ar-H), 7.43-7.47 (m, 1H, Ar-H), 7.55-7.63
(m, 1H, Ar-H), 8.93 (d, J = 8.4 Hz, 1H, 9-H); *C NMR (75 MHz, CDCls): & 10.98, 14.08,
23.76, 25.77, 53.83, 68.16, 100.40, 104.38, 116.19, 122.87, 126.61, 127.68, 128.81, 135.46,

154.11, 165.78, 175.28.
93 Ta- Y M o g s (b1 V- (o9t (61)- V- (oS 95 92— 0 (VY FF)
A'AL :u‘l’,.lfb (50 BAARENS: :ggé salads

Orange solid; *H NMR (300 MHz, CDCls): & 0.85 (t, J = 7.4 Hz, 3H, CH3), 1.17-1.47
(m, 4H, 2CH,), 1.65-1.79 (m, 6H, 3CH,), 2.51-2.58 (m, 2H, NCH,), 3.21-3.25 (m, 2H,
NCHy), 4.14 (t, J = 6.6 Hz, 2H, OCHy), 6.21 (d, J = 4.2 Hz, 1H, CH of pyrrole), 6.62 (d, J
= 4.0 Hz, 1H, CH of pyrrole), 7.12-7.18 (m, 1H, Ar-H), 7.44-7.56 (m, 2H, Ar-H), .8.93 (d,

' F)



J = 7.8 Hz, 1H, 9-H); *C NMR (75 MHz, CDCls): & 10.96, 13.94, 19.34, 24.06, 26.20,
57.34, 68.04, 100.38, 105.69, 116.20, 122.85, 126.66, 127.71, 128.82, 135.05, 154.18,

168.20, 175.18; IR (KBr): 2950, 2850, 1615, 1525, 1110 cm ™.
9 3basTa—Y M glg s (s 1-F— (g3 5 90)— V- (oanaS 97 - O :(FY'FOQ)
150 1 1Sy S0 0 WWAAYY 'Ciogd (galats

Orange solid; *H NMR (300 MHz, CDCls): § 0.82 (t, J = 7.4 Hz, 3H, CH3), 1.15-1.37
(M, 2H, CHy), 1.57-1.72 (m, 2H, CHy), 2.51-2.56 (m, 2H, NCH,), 3.22-3.57 (m, 2H,
NCH,), ), 4.14 (t, J = 6.6 Hz, 2H, OCH,), 6.21 (d, J = 4.2 Hz, 1H, CH of pyrrole), 6.64 (d,
J = 4.2 Hz, 1H, CH of pyrrole), 7.17-7.21 (m, 1H, Ar-H), 7.43-7.47 (m, 1H, Ar-H), 7.55-
7.64 (m, 1H, Ar-H), 8.93 (d, J = 8.1 Hz, 1H, 9-H); **C NMR (75 MHz, CDCly): & 10.98,
14.08, 19.38, 57.56, 66.75, 68.17, 101.84, 104.14, 116.31, 121.44, 126.43, 126.72, 128.82,
136.36, 155.01, 167.80, 175.83.

o 3basTa-Y M  glg s (- F— (sl 99 y90) 65— B ) (YT Fh)
IO iSTy (o 0 VFA-10) Ciogd salais

Yellow solid; *H NMR (400 MHz, CDCls): & 2.45-2.60 (m, 2H, NCH>), 3.16-3.18 (m,
2H, NCH,), 3.33-3.56 (m, 4H, 2NCH,), 3.68-4.10 (m, 8H, 40CHj,), 6.38 (d, J = 4.0 Hz,
1H, CH of pyrrole), 6.83 (d, J = 4.0 Hz, 1H, CH of pyrrole), 7.25-7.27 (m, 1H, Ar-H), 7.48-
7.50 (m, 1H, Ar-H), 7.65-7.67 (m, 1H, Ar-H), 8.90 (d, J = 9.0 Hz, 1H, 9-H); **C NMR (75
MHz, CDCl3): 6 52.12, 54.38, 66.25, 64.37, 100.26, 105.31, 115.23, 122.51, 125.37,

126.11, 127.48, 136.05, 152.89, 162.28, 171.23; IR (KBr): 2950, 2850, 1610, 1520, 1115
1

cm .
o a3basTa- Yol ghg s (i1-V- (r s s (S1)- V- (oS 50— 8 (VY Fi)
AR :&5‘5 (50 VEO-VFY 'C :ggé salads

Yellow solid; *"H NMR (300 MHz, CDCls): & 1.61-1.85 (m, 6H, 3CH,), 2.34-2.49 (m,

VFY



2H, NCHy), 3.10-3.21 (m, 2H, NCHy), 3.61-3.72 (m, 4H, 2NCH,), 3.96-4.09 (m, 4H,
20CHy), 6.38 (d, J = 4.2 Hz, 1H, CH of pyrrole), 6.75 (d, J = 4.2 Hz, 1H, CH of pyrrole),
7.19-7.42 (m, 2H, Ar-H), 7.64-7.69 (m, 1H, Ar-H), 8.86 (d, J = 8.0 Hz, 1H, 9-H); *C NMR
(75 MHz, CDCls): & 24.84, 25.94, 51.20, 53.37, 66.42, 100.39, 104.83, 115.42, 122.74,
125.53, 126.12, 135.84, 153.07, 161.27, 171.13; IR (KBr): 2950, 2850, 1600, 1510, 1100

cm L.
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(TLC) S3L @Y 31,5 gileg,S alwg 4y STy S yinn ol 00 T+ °C les o (V) cod

‘Mﬁs.. &

S XA-HY- il 1)-N-g 5 oliiiee s —A-Y
ool = F— (et 3L (o (o -F - J 93T 5

mmol) o351 b,l «+/YY g dAmMmMOl) uol-F- 1 g 5LuS (Jais b Y=g o )-N-g IS-Y 51 oglses

L Jgbliol P ,o (+/+ ¥ g /Y mmol) &b, 6Kl poaws 9 (+/+Y g /Y mmol) Cu(OAC), (V)
(TLC) 3L aY 31,5 gileg,S alwg a4 iiSTy Cé iy ol 002 T+ °C les o (V) cond

.o.\.of) 3"‘.:‘ 3 . &
o 9360 (oS g0 (J3 - F— Jg 3T 55— ¥ Y A —HI- Jus3-1))-F— g IS ¥ :(¥Y'Aa)
1A i 3Sly (g0 e VYA-AYA 'C iogd (gakats

Dark Yellow solid; *H NMR (300 MHz, CDCls): & 5.89 (s, 2H, CH,), 7.49-7.61 (m,
5H, Ar-H), 7.74-7.78 (m, 1H, Ar-H), 7.87-7.89 (m, 2H, Ar-H), 8.19 (d, J = 8.4 Hz, 1H, Ar-
H), 8.30 (s, 1H, H-Triazole); **C NMR (75 MHz, DMSO): § 61.50, 114.84, 120.66, 123.94,
124.37, 127.07, 128.58, 129.38, 130.42, 135.98, 143.01, 152.10, 155.20, 167.72.

~F— J931 8 = ¥ Y - HYV = (g = ¥)- 1)) F - g IS (YT AD)
O35k (oS 9o (]

JAY : STy (o p0 VAD-VAY 'C :0gd (gabats
Yellow solid; "H NMR (300 MHz, CDCly): & 5.88 (s, 2H, CHy), 7.47-7.52 (m, 1H, Ar-

\Fo



H), 7.67-7.73 (m, 1H, Ar-H), 7.79-7.80 (m, 2H, Ar-H), 8.09 (d, J = 8 Hz, 2H, Ar-H), 8.25
(d, J = 8.1 Hz, 1H, Ar-H), 8.32 (s, 1H, Ar-H), 8.57 (s, 1H, H-Triazole); **C NMR (75 MHz,
DMSO): & 61.39, 114.80, 115.45, 123.79, 124.31, 126.78, 127.07, 128.57, 132.05, 135.97,
137.55, 143.49, 148.99, 152.10, 155.18, 167.66.

- J95T g - WV A= H - (g = F)- 1)) P g U5 ¥ 2(FFAC)
Ol 93U (oS g0 (
180 xSy o0 VFO-15F C i (salais

Orange solid; "H NMR (300 MHz, CDCls): 6 5.90 (s, 2H, CH,), 7.50-7.62 (m, 1H, Ar-
H), 7.84-7.89 (m, 2H, Ar-H), 8.02 (d, J = 14.7 Hz, 2H, Ar-H), 8.18 (d, J = 8.1 Hz, 2H, Ar-
H), 8.43 (d, J = 0.9, 2H, Ar-H), 8.47 (s, 1H, H-Triazole); **C NMR (75 MHz, CDCls): §
60.47, 114.75, 120.68, 123.16, 125.61, 127.00, 127.62, 135.04, 140.93, 143.61, 147.38,
152.29, 155.27, 167.31.

—F-J931 g -V ¥ N-HI - (J—iBg yius—F— g, IS ¥)-1))-F—g,— 15— ¥ :(¥YAd)
O3S (oS 9o (o
JAS 1Sy (S0 e VAV-1AA C iogd salais

Brown solid; *H NMR (300 MHz, CDCls): & 5.91 (s, 2H, CHy), 7.57-7.63 (m, 1H, Ar-
H), 7.89-7.90 (m, 2H, Ar-H), 7.98 (d, J = 8.7 Hz, 1H, Ar-H), 8.20 (d, J = 8.0 Hz, 1H, Ar-
H), 8.35(d of d, J = 11.1 and 2.4 Hz, 1H, Ar-H), 8.52-8.53 (m, 2H, Ar-H, H-Triazole); **C
NMR (75 MHz, CDCls): 8 60.46, 114.79, 123.19, 123.93, 126.50, 126.95, 127.03, 127.60,
128.20, 128.80, 135.02, 139.23, 142.52, 148.06, 152.32, 155.31, 167.32; IR (KBr): 3100,
2850, 1600, 1525, 1420, 1335, 1100 cm ™.

—f—Jg,’T‘SH'—Y“M—H\—(J_z.;ég,s,g—\‘—g,_b’—f)—\))—f—g,_l.f—\’ 2(YYAe)
Ol 930S (oS 9o (o

AT :&5‘5 (50 YA+-YAYC :ggéd‘cdaﬁ

\¥5



Dark Yellow solid; mp 180-181 °C; *H NMR (300 MHz, CDCls): & 5.79 (s, 2H, CH>),
7.45-7.51 (m, 1H, Ar-H), 7.68 (d, J = 8.7 Hz, 1H, Ar-H), 7.75-7.78 (m, 2H, Ar-H), 7.91 (d
of d, J = 11.4 and 2.4 Hz, 1H, Ar-H), 8.06 (d, J = 8.1 Hz, 1H, Ar-H), 8.27 (d, J = 2.4 Hz,
1H, Ar-H), 8.30 (s, 1H, H-Triazole); *C NMR (75 MHz, DMSO):  61.34, 114.77, 117.69,
124.27, 125.16, 125.29, 127.08, 128.57, 133.64, 135.98, 136.13, 142.17, 143.59, 148.51,

152.09, 155.17, 167.62.
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Brown solid; *"H NMR (300 MHz, DMSO): & 4.86-4.88 (d, 2H, CH,), 7.35-7.40 (m,
1H, Ar-H), 7.55-7.67 (m, 2H, Ar-H), 8.02 (d, J = 9 Hz, 2H, Ar-H), 8.14 (d, J = 8.1 Hz, 2H,
Ar-H), 8.32 (d, J = 8.3 Hz, 2H, Ar-H), 8.52 (s, 1H, H-Triazole), 9.02 (b, 1H, NH); *C
NMR (75 MHz, DMSO): § 36.65, 114.12, 120.96, 122.35, 123.72, 126.03, 126.71, 127.16,
134.26, 141.31, 146.54, 147.10, 150.84, 157.24, 161.54; IR (KBr): 3300, 3100, 2850, 1600,
1525, 1420, 1335 cm™*.
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Light brown solid; mp 256-257 °C; *H NMR (300 MHz, DMSO): 6 4.91 (d, 2H, CH,),
7.58-7.60 (m, 1H, Ar-H), 7.67 (d, J = 7.5 Hz, 1H, Ar-H), 7.81-7.84 (m, 2H, Ar-H), 8.01 (d,
J = 8.4 Hz, 1H, Ar-H), 8.28-8.33 (m, 2H, Ar-H), 8.86 (s, 1H, Ar-H), 8.30 (s, 1H, H-
Triazole), 9.38 (b, 1H, NH); *C NMR (75 MHz, DMSO):  36.64, 114.80, 115.45, 123.79,
124.31, 126.78, 127.07, 128.57, 132.05, 135.97, 137.55, 143.49, 148.99, 152.10, 155.18,

167.66.
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Abstract

Heterocyclic compounds are one of the largest and most diverse family of organic
compounds. Nitrogen heterocycles play a fundamental role in biological processes,
pharmaceutical industry, materials science, and they are widespread in natural products. In
this research work, some new nitrogen heterocycles were synthesized via carbon-carbon
and carbon-nitrogen coupling reactions in the presence of the palladium and copper
catalysts.

1. Multi-component synthesis of a new 1,4-disubstituted pyrrolo[1,2-a]
quinoxalines from 3-substituted 2-chloroquinoxaline, propargyl alcohol, and
secondary amines in water in the presence of the palladium catalyst.

2. One-pot synthesis of a new 1-amino-substituted pyrrolo[1,2-a]quinoline-4-
carboxylate esters from copper-free Sonogashira coupling reaction of alkyl 2-
chloroquinoline-3-carboxylates, propargyl alcohol, and secondary amines in the
presence of triethylamine in CH3;CN.

3. A novel pathway synthesis of 1,5-disubstituted pyrrolo[1,2-a] quinazolines
using 2-chloro-4-substituted quinazolines, propargyl alcohol, and secondary amines
in the presence of triethylamine in CH3CN through palladium-copper-catalyzed
reactions.

4. Synthesis of a new derivatives of 1,2,3-triazole-linked quinazoline scaffold
from 2-chloro-N-(prop-2-ynyloxy)quinazoline-4-amine or 2-chloro-N-(prop-2-
ynyloxy)quinazoline-4-amine with aromatic azides using the copper-catalyzed click
reaction in aqueous ethanol.

The structures of all the synthesized compounds were confirmed by the spectroscopic
data. For some derivatives of the synthesized compounds, the pharmaceutical and
biological properties such as the anti-oxidant and anti-bacterial activities were examined.

Keywords: Palladium catalyst, copper free, Sonogashira Coupling, pyrrolo[1,2-
a]Jquinoxaline, pyrrolo[1,2-a]quinolone, pyrrolo[1,2-a]Jquinazoline, 1,2,3-triazole, anti-

oxidant,anti-bacterial.
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