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2-(2-(1H-Indol-3-yl)ethyl)-9-chloro-4,4-dimethyl-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one(3a)

H
N
Bie
(e}
N
OO
N/

Yellow solid; mp: 244.6-244.9°C;

IR (KBr, v, cm™): 3189, 2941, 2892, 1687, 1650, 1625, 1444, 1335, 1090, 966,
837.

'H NMR (400 MHz, DMSO-d) (5 ppm): 10.80 (s, 1H, NH), 8.39 (s, 1H, ArH),
8.05 (d, J=9.2 Hz, 1H, ArH), 7.75 (d, J = 9.2 Hz, 1H, ArH), 7.52 (d, J = 7.6Hz,
1H, ArH), 7.32 (d, J = 8.0 Hz, 1H, ArH), 7.09 (s, 1H, ArH), 7.04 (t, J = 7.6 Hz,
1H, ArH), 6.90 (t, J = 7.2 Hz, 1H), 5.48 (s, 1H), 4.01 (t, J = 6.4 Hz, 2H, CH,),

3.08 (t,J = 6.4 Hz, 2H, CHy), 2.95 (s, 2H, CH,), 1.06 (s, 6H, CHz).
HRMS (ESI) m/z: caled for CysH,3CIN;O: 428.1530 [M+H]', found: 428.1524.

2-(2-(1H-Indol-3-yl)ethyl)-8-bromo-4,4-dimethyl-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3b)

y Yellow solid; mp: 223.7-223.9 °C;
\ IR (KBr, v, cm™): 3345, 2954, 1693, 1660, 1601, 1337, 1102, 738.
'H NMR (400 MHz, DMSO-d¢) 8: 10.81 (s, 1H, NH), 8.40 (d, J = 8.8 Hz, 1H,

(@)
N
Br X
—
N

2H, CH,), 1.06 (s, 6H, CHy).

ArH), 8.27 (d, J=2.0 Hz, 1H, ArH), 7.85 (dd, J = 8.8, 2.0 Hz, 1H, ArH), 7.51
(d, J=8.0 Hz, 1H, ArH), 7.32 (d, J = 8.0 Hz, 1H, ArH), 7.13 (d, J = 2.0 Hz,
1H, ArH), 7.04 (t, J=7.6 Hz, 1H, ArH), 6.89 (t, J =7.4 Hz, 1H, ArH), 5.48 (s,
1H, CH), 4.03 (t, J = 6.8 Hz, 2H, CHy), 3.08 (t, J = 6.8 Hz, 2H, CH,), 2.97 (s,

HRMS (ESI) m/z: calcd for Co¢Hp;BrN;O: 428.1024 [M+H]+, found: 428.1047.

2-(2-(1H-Indol-3-yl)ethyl)-9-bromo-4,4-dimethyl-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3c)

H
N
Bt
O,
N
X
—
Br N

4.00 (t, J = 6.8 Hz, 2H, CH,),

Yellow solid; mp: 228.4-228.9°C;

IR (KB, v, cm™): 3212, 2941, 2892, 1687, 1650, 1442, 1334, 1285, 834, 734.

"H NMR (400 MHz, DMSO-ds) (8 ppm) : 10.81 (s, 1H, NH), 8.54 (d, J = 2.0 Hz,
1H, ArH), 7.97 (d, J = 8.8 Hz, 1H, ArH), 7.86 (dd, J = 8.8, 2.4 Hz, 1H, ArH), 7.51
(d, J=8.0 Hz, 1H, ArH), 7.32 (d, J = 8.0 Hz, 1H), 7.12 (d, J = 2.0 Hz, 1H, ArH),
7.03 (d, J = 8.0 Hz, 1H, ArH), 6.90 (t, J = 7.2 Hz, 1H, ArH), 5.47 (s, 1H, CH),
3.08 (t, J = 6.8 Hz, 2H, CH,), 2.93 (s, 2H, CH,), 1.06 (s, 6H, CHs).

HRMS (ESI) m/z: calcd for Co¢Hp;BrN;O: 472.1024 [M+H]+, found: 472.1031.

2-(2-(1H-Indol-3-yl)ethyl)-9-fluoro-4,4-dimethyl-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3d)
y Yellow solid; mp: 222.6-223.9 °C;

m IR (KBr, v, cm™): 3694, 3189, 2940, 2892, 1688, 1651, 1530, 1338, 841, 736.
'"H NMR (400 MHz, DMSO-ds) (3 ppm) : 10.81 (s, 1H, NH), 8.16-8.07 (m, 2H,

\
O,
. \Z Ni ArH), 7.70-7.65 (m, 1H, rH), 7.52 (d, J = 8.0 Hz, 1H, ArH), 7.32 (d, J = 8.8 Hz, 1H,
O N/ ArH), 7.13 (d, J = 2.0 Hz, 1H, ArH), 7.04 (t, J = 7.6 Hz, 1H, ArH), 6.90 (t, J = 7.6

Hz, 1H, ArH), 5.49 (s, 1H, CH), 4.03 (t, J = 6.8 Hz, 2H, CH,), 3.09 (t, J = 6.8 Hz,

2H, CHb), 2.96 (s, 2H, CH,),

1.07 (s, 6H, CHs).

HRMS (ESI) m/z: calcd for Co6Hp3FN;O: 412.1825 [M+H]+, found: 412.1824.

2-(2-(1H-Indol-3-yl)ethyl)-4,4-dimethyl-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one(3¢e)
Yellow solid; mp: 230.7-230.9°C;
IR (KBr, v, cm™): 3693, 3172, 1688, 1651, 1584, 1338, 1031, 733.
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H 'H NMR (400 MHz, DMSO-dg) (8 ppm) : 10.80 (s, 1H, NH), 8.53 (d, J = 8.0 Hz, 1H,
\ ArH), 8.09 (d, J = 8.4 Hz, 1H, ArH), 7.78 (t, J = 7.6 Hz, 1H, ArH), 7.70 (t, J=7.6
Hz, 1H, ArH), 7.53 (d, J= 7.6 Hz, 1H, ArH), 7.32 (d, J = 8.0 Hz, 1H, ArH), 7.13 (s,

(0]
N 1H, ArH), 7.04 (t, J = 7.6 Hz, 1H, ArH), 6.91 (t, J = 7.6 Hz, 1H, CH), 5.45 (s, 1H,
O \ CH), 4.04 (t, J = 6.4 Hz, 2H, CH,), 3.09 (t, J = 6.4 Hz, 2H, CH,), 2.98 (s, 2H, CH,,
N7 1.08 (s, 6H, CH;).

C NMR (100 MHz, DMSO-dg) (8 ppm) : 166.4, 154.5, 148.8, 136.2, 132.1, 129.3, 129.2, 127.6, 127.3, 126.0,
124.3,123.2,123.2, 121.8,120.9, 118.2, 118.1, 118.0, 112.7, 111.4, 110.9, 43.2, 40.7, 36.4, 30.1, 24.3.

HRMS (ESI) m/z: calcd for CosHp4N30: 394.1919 [M+H]", found: 394.1942.
2-(2-(1H-Indol-3-yl)ethyl)-4,4,9-trimethyl-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one(3f)

H Yellow solid; mp: 225.7-225.9 °C;
\ IR (KBr, v, cm™): 3856, 3652, 2939, 1687, 1655, 1432, 1336, 1031, 731.
o /_@ "H NMR (400 MHz, DMSO-dg) (5 ppm) : 10.79 (s, 1H, NH), 8.30 (s, 1H, ArH),
N 7.97 (d, J=8.4 Hz, 1H, ArH), 7.60 (d, J = 8.4 Hz, 1H, ArH), 7.53 (d, J = 8.0 Hz,
O X 1H, ArH), 7.32 (d, J = 8.0 Hz, 1H, ArH), 7.12 (s, 1H, ArH), 7.04 (t, J = 7.6 Hz,
NG 1H, ArH), 6.91 (d, J = 7.6 Hz, 1H), 5.43 (s, 1H), 4.03 (t, J = 6.8 Hz, 2H, CH,),

3.09 (t, J = 6.8 Hz, 2H, CH.), 2.95 (s, 2H, CHy), 2.54 (s, 3H, CHs), 1.07 (s, 6H,
CH;).

13C NMR (100 MHz, DMSO-d) (5 ppm): 166.5, 153.4, 147.4, 137.3, 136.2, 132.1, 131.1, 129.0, 127.3, 126.0,
123.7,123.1,122.2, 121.8, 120.8, 118.2, 118.0, 117.8, 111.4, 110.9, 43.1, 40.6, 36.3, 30.2, 24.3, 21.2.

HRMS (ESI) m/z: caled for Co;HagN;0: 408.2076 [M+H]'", found: 408.2072.

9-Chloro-4,4-dimethyl-2-(pyridin-2-ylmethyl)-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3g)

—\  Yellow solid; mp: 173.4-174.0°C;
0 Nﬁ@ IR (KBr, v, cm™): 3061, 2958, 2869, 1693, 1660, 1589, 1531, 1477, 1458, 1436, 1341,
cl N 1277, 1216, 1177, 1085, 980, 838, 776, 621, 500.
O N/ "H NMR (400 MHz, CDCL3) (5 ppm) : 8.58 (s, 1H, ArH), 8.31 (s, 1H, ArH), 8.14 (s,

1H, ArH), 7.65 (s, 1H, ArH), 7.49 (s, 1H, ArH), 7.35 — 7.15 (m, 2H, ArH), 5.61 (s,
1H, CH), 5.15 (s, 2H, CH,), 3.13 (s, 2H, CH,), 1.27 (s, 6H, CHs).

3C NMR (100 MHz, CDCL;) (5 ppm) : 167.1, 162.6, 160.1, 156.4, 153.6, 149.3, 146.6, 137.1, 132.5, 131.7,
131.6, 127.2, 125.1, 125.1, 123.4, 123.3, 122.7, 121.8, 119.3, 119.0, 118.9, 108.4, 108.1, 45.9, 43.9, 37.1, 30.8.
HRMS (ESI) m/z: caled for Co,H;oCIN;ONa. 398.1036 [M+H]", found: 398.1021.

9-Bromo-4,4-dimethyl-2-(pyridin-2-ylmethyl)-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3h)
o /_Q Yellow solid; mp: 173.6-173.9°C;
N N IR (KBr, v, cm™): 3698, 2953, 1696, 1655, 1568, 1444, 1331, 831, 754.
'H NMR (400 MHz, DMSO-dq) (5 ppm) : 8.61-8.51 (m, 2H, ArH), 8.07 (d, J = 8.8

Hz, 1H, ArH), 7.93 (d, J = 8.8 Hz, 1H, ArH), 7.77 (t, J = 7.6 Hz, 1H, ArH), 7.29-7.27
(m, 2H, ArH), 5.87 (s, 1H, CH), 5.10 (s, 1H, CH,), 3.12 (s, 1H, CH,), 1.22 (s, 6H,

CHa).
HRMS (ESI) m/z: calcd for Cp,H9BrN;0: 420.0711 [M+H]+, found: 420.0731.

8-Bromo-4,4-dimethyl-2-(pyridin-2-ylmethyl)-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3i)
Yellow solid; mp:168.9-167.2°C;
IR (KBr, v, cm™): 3059, 2958, 2864, 1699, 1659, 1630, 1437, 1291, 839, 752.
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— 'HNMR (400 MHz, DMSO-d¢) (8 ppm) : 8.51 (d, J = 4.4 Hz, 1H, ArH), 8.42 (d,
J=8.8 Hz, 1H, ArH), 8.32 (d, J=2.0 Hz, 1H, ArH), 7.88 (dd, J=8.8, 2.0 Hz, 1H,
ArH), 7.77 (m, 1H, , ArH), 7.29 (m, 2H, ArH), 5.84 (s, 1H, CH), 5.10 (s, 2H,
CH,), 3.13 (s, 2H, CH,), 1.22 (s, 6H, CH3).
HRMS (ESI) m/z: caled for CoyH 9BrN;O: 420.0711 [M+H]+, found: 420.0724.

4,4-Dimethyl-2-(pyridin-2-ylmethyl)-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3j)

—\  Yellow solid; mp: 167.8-167.9 °C;
IR (KBr, v, cm™): 2960, 1694, 1660, 1591, 1568, 1524, 1475, 1465, 1341, 1297, 1145,
1087, 993, 839, 770, 621.
'H NMR (400 MHz, CDCl3) (8 ppm) : 8.70 (d, J = 6.4 Hz, 1H, ArH), 8.58 (s, 1H, ArH),
8.16 (d, J = 6.8 Hz, 1H, ArH), 7.74 (s, 1H, ArH), 7.65 (s, 2H, ArH), 7.40 — 6.96 (m, 2H,
ArH), 5.56 (s, 1H, CH), 5.15 (s, 2H, CH,), 3.15 (s, 2H, CH,), 1.26 (s, 6H, CHj3).
C NMR (100 MHz, CDCl;) (5 ppm): 167.5, 156.5, 154.4, 149.5, 149.3, 137.0, 132.7, 129.4, 129.4, 127.7,
126.7, 125.4,124.2, 122.6, 121.7, 118.2,45.9, 44.1, 37.1, 30.8.
HRMS (ESI) m/z: calcd for Cy,HpoN;0: 342.1606 [M+H]+, found: 342.1614.

2-(9-Chloro-4,4-dimethyl-1-oxo0-4,5-dihydropyrrolo[2,3,4-kl]acridin-2(1H)-yl)acetic acid(3k)
0 N/\COOH Yellow solid; mp: 169.3-169.7°C;
- A IR (KBr, v, cm™): 3655, 2958, 1709, 1664, 1651, 1510, 1440, 708, 621.
O ‘ 'H NMR (400 MHz, DMSO-dq) (5 ppm): 8.50 — 8.13 (m, 1H, ArH), 8.08 (d, J = 8.8
N7 Hz, 1H, ArH), 7.71 (t, J = 8.8Hz, 1H, ArH), 5.99 (s, 1H, CH), 4.55 (s, 2H, CH,),
3.14 (s, 2H, CH,), 1.28 (s, 6H, CH3).
HRMS (ESI) m/z: caled for C sH 4CIN,O5: 343.0849 [M+H]", found: 343.0821.

2-(4,4,9-Trimethyl-1-oxo0-4,5-dihydropyrrolo[2,3,4-kl]acridin-2(1H)-yl)acetic acid (3l)
Yellow solid; mp: 179.1-179.3°C;
N IR (KBr, v, cm™): 2958, 1707, 1664, 1651, 1510, 1440, 708, 621.
O \ 'H NMR (400 MHz, CDCl;) (5 ppm) : 8.43 (s, 1H, ArH), 8.12 (d, J = 7.2 Hz, 1H,
NG ArH), 7.57 (d, J = 8.0 Hz, 1H, ArH), 5.51 (s, IH, CH), 4.61 (s, 2H, CH,), 3.22 (s, 2H,
CH,), 2.57 (s, 3H, CH3), 1.31 (s, 6H, CH3).
C NMR (100 MHz, CDCls) (5 ppm): 175.2, 167.3, 154.3, 148.9, 132.5, 129.7, 128.7, 127.9, 126.6, 125.8,
124.2,122.5,117.6,43.5, 37.0, 36.1, 33.3, 30.9.
HRMS (ESI) m/z: calcd for C19H oN,O5. 323.1396 [M+H]", found: 323.1382.

O /—~COOH

3-(9-Chloro-4,4-dimethyl-1-oxo-4,5-dihydropyrrolo[2,3,4-kl]acridin-2(1H)-yl)propanoic acid (3m)
COOH Yellow solid; mp: 178.1-178.5°C;

0O N/\/ IR (KBr, v, cm’™): 3664, 2960, 2558, 1704, 1650, 1510, 1281, 1086, 831.
- '"H NMR (400 MHz, CDCl3) (5 ppm): 8.63 (s, 1H, ArH), 8.13 (d, J = 8.8 Hz,
O A ‘ 1H, ArH), 7.67 (d, J = 8.8 Hz, 1H, ArH), 5.70 (s, IH, CH), 4.12 (t, J = 6.8Hz,
NG 2H, CHy), 3.17 (s, 2H, CH,), 2.86 (t, J = 6.8 Hz, 2H, CH,), 1.32 (s, 6H,
CH,).

HRMS (ESI) m/z: caled for C1oH;sCIN,O5: 357.1006 [M+H]", found: 375.1025.

3-(4,4-Dimethyl-1-ox0-4,5-dihydropyrrolo[2,3,4-kl]acridin-2(1H)-yl)propanoic acid (3n)
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COOH Yellow solid; mp: 205.1-205.5°C;
N IR (KBr, v, cm™): 2958, 1963, 1700, 1651, 1632, 1440, 1199, 771.
N "H NMR (400 MHz, CDCl;) (5 ppm) : 8.65 (d, J = 8.0 Hz, 1H, ArH), 8.20 (d, J = 8.4
O N/ Hz, 1H, ArH), 7.73 (t, J = 7.6 Hz, 1H, ArH), 7.64 (t, J = 7.2 Hz, 1H, ArH), 5.67 (s,
1H, CH), 4.14 (t, J = 6.8 Hz, 2H, CH,), 3.16 (s, 2H, CH,), 2.93 — 2.77 (m, 2H, CH,),

0

1.30 (s, 6H, CHy).
HRMS (ESI) m/z: caled for C1oH;9N>05: 323.1396 [M+H]", found: 323.1380.

2-(4,4-Dimethyl-1-oxo0-4,5-dihydropyrrolo[2,3,4-kl]acridin-2(1H)-yl)butanoic acid (30)

_>\ Yellow solid; mp: 222.3-222.4°C;
On_y COOH IR (KBr, v, cm™): 3694, 2961, 1694, 1655, 1524, 1463, 1414, 1339, 1299, 1254, 1223,
A 1152, 1045, 913, 871, 772, 644, 604.
O / "H NMR (400 MHz, CDCl;) (8 ppm) : 8.66 (d, J = 8.0 Hz, 1H, ArH), 8.18 (d, J = 8.4
N Hz, 1H, ArH), 7.72 (t, J = 7.6 Hz, 1H, ArH), 7.64 (t, J = 7.4 Hz, 1H, ArH), 5.63 (s, 1H,
CH), 5.32 —4.93 (m, 1H, CH), 3.20 (s, 2H, CH,), 2.46 — 2.27 (m, 1H, CH,), 2.26 — 2.11 (m, 1H, CH,), 1.32 (s,
3H, CH3), 1.26 (s, 3H, CH3), 0.96 (t, J = 7.2 Hz, 3H, CHj3).
C NMR (100 MHz, CDCl3) (5 ppm) : 173.1, 167.5, 154.4, 131.5, 129.8, 128.5, 128.0, 126.8, 125.2, 124.2,
122.5,119.2,55.4,43.2,37.2,30.9, 30.8, 22.9, 10.8.
HRMS (ESI) m/z: caled for CooH 1 N,O5: 337.1552 [M+H]", found: 337.1522.
2-(4,4,9-Trimethyl-1-oxo0-4,5-dihydropyrrolo[2,3,4-kl]acridin-2(1H)-yl)butanoic acid (3p)
Yellow solid; mp: 210.3-210.5°C;
o _’\>\COOH IR (KBr, v, cm™): 3694, 2961, 1694, 1657, 1223, 1045, 913, 771.
'H NMR (400 MHz, CDCl;) (5 ppm) : 8.42 (s, 1H, ArH), 8.07 (d, J = 8.4 Hz, 1H,
O \ ArH), 7.54 (d, J = 8.8 Hz, 1H, ArH), 5.60 (s, 1H, CH), 5.25 — 4.82 (m, 1H, CH),
N7 3.18 (s, 2H, CH,), 2.55 (s, 3H, CHs), 2.51 — 2.21 (m, 1H, CH,), 2.25 — 1.94 (m, 1H,
CH,), 1.32 (s, 3H, CH3), 1.26 (s, 3H, CH3), 0.95 (t, J = 7.2 Hz, 3H, CHj).
HRMS (ESI) m/z: caled for C Hy3N,05: 351.1709 [M+H]", found: 373.1515.
9-Chloro-2-cyclopropyl-4,4-dimethyl-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3q)
Yellow solid; mp: 166.8-167.3°C;
IR (KBr, v, cm™): 3809, 3632, 3040, 2953, 2932, 1707, 1653, 1507, 1444, 1338,
1293, 1159, 1128, 1032, 890, 840, 719, 633.
'H NMR (400 MHz, CDCl;) (8 ppm): 8.62 (s, 1H, ArH), 8.04 (d, J = 5.6 Hz, 1H,
ArH), 7.64 (d, J = 6.8 Hz, 1H, ArH), 5.76 (s, 1H, CH), 3.13 (s, 2H, CH,), 2.82 (s,
1H, CH), 1.35 (s, 6H, CHj3), 1.09 (s, 2H, CH,), 1.00 (s, 2H, CH,).
C NMR (100 MHz, CDCls) (8 ppm): 167.6, 154.6, 147.7, 133.7, 133.6, 130.6, 130.1, 126.77, 124.4, 123.2,
123.1,118.4,43.9,37.1,31.0,22.2, 5.8.
HRMS (ESI) m/z: caled for C1oH;sCIN,O: 325.1108 [M+H]", found: 325.1129.

9-chloro-2-(4-chlorophenyl)-4,4-dimethyl-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3r)

Cl  Yellow solid, mp: 179-181 °C;
) /©/ IR (KBr, v, Cm_l): 2961, 1707, 1646, 1508, 1494, 1439, 1366, 1342, 1291, 1151,
N

1140, 1092, 1078, 899, 825, 792, 748, 719, 632, 512.
'"H NMR (400 MHz, DMSO-d¢) (8, ppm): 8.44 (s, 1H, ArH), 8.14 (d, J = 8.8Hz,
1H, ArH), 7.83 (d, J = 9.2Hz, 1H, ArH), 7.67-7.56 (m, 4H, ArH), 5.86 (s, 1H,
CH), 3.16 (s, 2H, CH,), 1.28 (s, 6H, CH;).
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HRMS (ESI): m/z caled for: Co,H,;,C1,N,0, 395.0718 [M+H]", found: 395.0714.
2-(4-Bromophenyl)-9-chloro-4,4-dimethyl-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3s)

Br Yellow solid , mp: 177-178 °C;
Q /©/ IR (KBr, v, cm™): 2957, 1703, 1646, 1602, 1508, 1492, 1441, 1365, 1341, 1209,
N 1152, 1139, 1086, 1077, 889, 847, 827, 793, 748, 717, 630, 600, 513;
'H NMR (400 MHz, DMSO-dg) (&, ppm): 8.46 (s, 1H, ArH), 8.15 (d, J = 8.8Hz,
1H, ArH), 7.85-7.78 (m, 3H, ArH), 7.51 (d, J = 8.0Hz, 2H, ArH), 5.87 (s, 1H,
CH), 3.17 (s, 2H, CH,), 1.28 (s, 6H, CHj3);
C NMR (100 MHz, DMSO-dq) (8, ppm): 167.6, 165.3, 155.5, 147.4, 133.6, 132.3, 131.8, 131.4, 130.9, 129.9,
128.4,122.4,121.9, 1204, 120.3, 117.1, 43.2, 37.0, 30.7, 30.2;
HRMS (ESI): m/z caled for: C,,H7BrCIN,0O, 439.0213 [M+H]+, found: 439.0190.

9-Chloro-4,4-dimethyl-2-(p-tolyl)-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3t)

Yellow solid , mp: 183-185 °C;

IR (KBr, v, cm™): 2958, 1701, 1645, 1515, 1506, 1439, 1365, 1340, 1293, 1152,
1139, 1091, 892, 829, 818, 742, 703, 621, 517.

'HNMR (400 MHz, DMSO-d¢) (8, ppm): 8.47 (s, 1H, ArH), 8.17-8.14 (m, 1H,
ArH), 7.83 (d, J = 8.8Hz, 1H, ArH), 7.40 (s, 4H, ArH), 5.77 (s, 1H, CH), 3.17 (s,
2H, CH,), 2.40 (s, 3H, CHj3), 1.28 (s, 6H, CH3).

HRMS (ESI): m/z caled for: C,3H9CIN,NaO, 397.1084 [M+H]+, found: 397.1080.

9-Bromo-4,4-dimethyl-2-(p-tolyl)-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3u)
Light yellow solid; mp: 202.3-203.1°C;
IR (KB, v, cm‘l): 2959, 1701, 1645, 1515, 1439, 1365, 1340, 1293, 1140, 1091, 1024,
0 N 892, 818, 760, 704, 621, 517.
B ' 'H NMR (400 MHz, CDCl3) (5 ppm): 8.88 (s, 1H, ArH), 8.03 (d, J = 8.8 Hz, 1H,
O ‘ ArH), 7.82 (d, J = 8.8 Hz, 1H, ArH), 7.52 — 7.31 (m, 4H, ArH), 5.63 (s, 1H,CH), 3.20
N7 (s, 2H, CHa), 2.44 (s, 3H, CHy), 1.32 (s, 6H, CHs).
C NMR (100 MHz, CDCl3) (5 ppm): 166.2, 155.0, 137.6, 133.3, 133.0, 131.9, 130.8, 130.0, 126.9, 126.6,
126.2, 123.7,122.2, 119.1, 59.0, 44.0, 37.1, 30.9, 21.2.
HRMS (ESI) m/z: calcd for Cp3HpBrN,O: 419.0759 [M+H]+, found: 419.0726.

9-Bromo-4,4-dimethyl-2-phenyl-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3v)

Yellow solid; mp: 178.1-178.5°C;
o Q IR (KBr, v, cm™): 3664, 2959, 2932, 1695, 1646, 1596, 1338, 1139, 839, 732.
N 'H NMR (400 MHz, CDCls) (8 ppm) : 8.87 (s, 1H, ArH), 8.03 (d, J = 8.8 Hz, 1H,
Br N ArH), 7.82 (d, J = 8.8 Hz, 1H, ArH), 7.55 (t, J = 7.6 Hz, 2H, ArH), 7.50 (d, J=7.6
O / Hz, 2H, ArH), 7.42 (t, J = 7.2 Hz, 1H, ArH), 5.67 (s, 1H, CH), 3.20 (s, 2H, CHy),
N 1.33 (s, 6H, CHs).
C NMR (100 MHz, CDCl;) (5 ppm): 166.1,155.0, 148.1, 134.6, 133.1, 133.0, 130.8, 129.4, 127.6, 127.0,
126.6, 126.3, 124.1, 123.6, 122.2, 119.2, 44.0, 37.2, 30.9
HRMS (ESI) m/z: calcd for Co,H sBrN,O: 405.0603 [M+H]", found: 406.0633.

2-(4-Chlorophenyl)-4,4-dimethyl-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3w)
S6



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Cl Yellow solid , mp: 182-183 °C;
Q NQ/ IR (KBr, v, cm_l): 2958, 1699, 1651, 1496, 1467, 1411, 1404, 1377, 1346, 1298, 1147,
1117, 1093, 1018, 831, 825, 775, 741, 643, 590, 512.
\/ '"H NMR (400 MHz, DMSO-dg) (&, ppm): 8.53 (d, J = 6.8Hz, 1H, ArH), 8.14 (d, J =
N 7.6Hz, 1H, ArH), 7.81-7.59 (m, 6H, ArH), 5.80 (s, 1H, CH), 3.16 (s, 2H, CH,), 1.28 (s,

o
s
@

&

>

HRMS (ESI): m/z caled for: C,,HgCIN,O, 361.1108 [M+H]+, found: 361.1093.
2-(4-Bromophenyl)-4,4-dimethyl-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3x)

Br  Yellow solid, mp: 188-189 °C;
Q /©/ IR (KBr, v, cm™): 2958, 1698, 1649, 1515, 1466, 1399, 1346, 1299, 1136, 1120,
\ 1088, 820, 776, 751, 742, 644, 580, 515;
"HNMR (400 MHz, DMSO-ds) (8, ppm): 8.56 (d, J = 8.0HZ, 1H, ArH), 8.16 (d, J =
8.0Hz, 1H, ArH), 7.86-7.74 (m, 4H, ArH), 7.54-7.51 (m, 2H, ArH), 5.82 (s, 1H, CH),
3.18 (s, 2H, CHy), 1.28 (s, 6H, CH3);
HRMS (ESI): m/z caled for: C,,H7BrN;NaO, 427.0422, found: 427.0423.

-
A/

4,4-Dimethyl-2-(p-tolyl)-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3y)

Yellow solid, mp: 182-183 °C;
Q N/©/ IR (KBr, v, cm™): 2958, 1698, 1649, 1515, 1466, 1399, 1346, 1299, 1136, 1120, 1088,
820, 776, 751, 742, 644, 580, 515;
‘ "HNMR (400 MHz, DMSO-d) (8, ppm): 8.57 (d, J = 8.0HZ, 1H, ArH), 8.16 (d, J =
8.0Hz, 1H, ArH), 7.83 (t, J = 8.0Hz, 1H, ArH), 7.75 (t, J = 7.6Hz, 1H, ArH), 7.42-7.38
(m, 4H, ArH), 5.72 (s, 1H, CH), 3.18 (s, 2H, CH,), 2.40 (s, 3H, CH3), 1.28 (s, 6H, CH;);
HRMS (ESI): m/z caled for: Cp3H,0N;N,O, 363.1473 [M+H]+, found: 363.1160.

-,
A/

4,4-Dimethyl-2-phenyl-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3z)
Yellow solid; mp: 176.0-176.3°C;
o Q IR (KBr, v, cm™): 3809, 3632, 3059, 2956, 2934, 1679, 1648, 1596, 1494, 1468, 1402, 1345,
N 1298, 1115, 1065, 833, 777, 735, 696, 585.
O ™ ‘ 'H NMR (400 MHz, CDCl;) (6 ppm): 8.74 (d, J = 8.0 Hz, 1H, ArH), 8.21 (d, J = 8.4 Hz, 1H,
N7 ArH), 7.77 (t, J = 7.6 Hz, 1H, ArH), 7.68 (t, J = 7.6 Hz, 1H, ArH), 7.59 — 7.47 (m, 4H,
ArH), 7.42 (t, J=17.2 Hz, 1H, ArH), 5.64 (s, 1H, CH), 3.24 (s, 2H, CH,), 1.34 (s, 6H, CHj).
C NMR (100 MHz, CDCl3) (5 ppm) : 166.6, 154.5, 135.5, 134.7, 133.3, 129.7, 129.4, 129.3, 127.9, 127.5,
126.5, 126.4, 124.3, 122.7, 118.4, 44.0, 37.1, 30.9.
HRMS (ESI) m/z: calcd for Cp,H 9N,0. 327.1497, found: 327.1458.

2-(3-Chlorophenyl)-4,4-dimethyl-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3aa)
Yellow solid; mp: 175.1-175.5°C;
IR (KBr, v, cm™): 3033, 2956, 2932, 1720, 1646, 1592, 1483, 1088, 970, 775;
N 'H NMR (400 MHz, CDCl;) (8 ppm) : 8.72 (d, J = 8.0 Hz, 1H, ArH), 8.20 (d, J = 8.4
A Hz, 1H, ArH), 7.77 (d, J = 8.0 Hz, 1H, ArH), 7.69 (d, J = 7.6 Hz, 1H, ArH), 7.55 (s, 1H,
O N/ ArH), 7.47 (d, J= 7.8 Hz, 1H, ArH), 7.44 — 7.34 (m, 2H, ArH), 5.65 (s, 1H, CH), 3.24
(s, 2H, CH,), 1.34 (s, 6H, CH3).

Cl
O
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C NMR (100 MHz, CDCL) (5 ppm) 166.5, 154.5, 135.9, 135.0, 132.9, 130.3, 129.8, 129.4, 128.0, 127.7,
126.6, 126.4, 124.8, 124.5, 124.2, 122.5, 118.6, 44.0, 37.1, 30.8.

HRMS (ESI) m/z: caled for C»,H;3CIN,O: 361.1108 [M+H]", found: 361.1090.

2-(4-Chlorophenyl)-4,4,9-trimethyl-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3bb)
cl Yellow solid , mp: 187-190 °C;

0 /©/ IR (KBr, v, em™): 2959, 1699, 1650, 1494, 1455, 1365, 1347, 1298, 1150, 1091,
N 1016, 892, 828;
\ 'H NMR (400 MHz, DMSO-dq) (&, ppm): 8.47 (s, 1H, ArH), 8.14 (d, J = 8.4Hz,
N 1H, ArH), 7.83 (d, J=9.2 Hz, 1H, ArH), 7.40 (s, 4H, ArH), 5.77 (s, 1H, CH), 3.17
(s, 2H, CH,), 2.40 (s, 3H, CH3), 1.28 (s, 6H, CH3);
C NMR (100 MHz, DMSO-dy) (8, ppm): 165.8, 153.6, 147.6, 137.7, 133.4, 132.1, 131.7, 131.4, 129.3, 129.1,
128.1, 126.1, 123.0, 122.2, 118.9, 43.2, 36.8, 30.2, 21.3;
HRMS (ESI): m/z caled for: C,3H9CIN,NaO, 397.1084 [M+Na]+, found: 397.1045.

b

4,4,9-Trimethyl-2-(p-tolyl)-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3cc)
Yellow solid , mp: 184-185 °C;
IR (KBr, v, cm™): 2958, 1702, 1650, 1516, 1455, 1419, 1366, 1346, 1299, 1149,
1133, 1092, 894;

O \/ ‘ 'H NMR (400 MHz, DMSO-dg) (8, ppm): 8.33 (s, 1H, ArH), 8.03 (d, J = 8.8Hz, 1H,

N ArH), 7.64 (d, J = 8.0Hz, 1H, ArH), 7.39 (s, 4H, ArH), 5.68 (s, 1H, CH), 3.14 (s, 2H,

CH,), 2.55 (s, 3H, CH3), 2.40 (s, 3H, CH3), 1.28 (s, 6H, CH3);
HRMS (ESI): m/z caled for: C4H,,N;NaO, 377.1630 [M+Na]+, found: 377.1622.

o}

&

N

4,4,9-Trimethyl-2-phenyl-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3dd)

Yellow solid , mp: 188-189 °C;
Q Q IR (KBr, v, cm'l): 2959, 1715, 1651, 1595, 1500, 1365, 1346, 1302, 1120, 1095,
824,
O N ‘ '"H NMR (400 MHz, DMSO-d¢) (&, ppm): 8.35 (s, 1H, ArH), 8.04 (d, J = 8.0Hz, 1H,
NG ArH), 7.67-7.44 (m, 6H, ArH), 5.73 (s, 1H, CH), 3.15 (s, 2H, CH,), 2.56 (s, 3H,
CHs;), 1.28 (s, 6H, CH3);
BC NMR (100 MHz, DMSO-d¢) (8, ppm): 165.2, 153.6, 137.7, 134.5, 131.4, 129.3, 129.1, 127.4, 126.4, 122.2,
118.8,43.2, 36.8, 30.2, 21.3;
HRMS (ESI): m/z caled for: C,3H,0N,NaO, 363.1473 [M+Na]+, found: 363.1160.
2-(3-chlorophenyl)-4,4,9-trimethyl-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one(3ee)
Yellow solid; mp: 164.1-164.5°C;
IR (KBr, v, cm'l): 3856, 3651, 2949, 2668, 1721, 1650, 1483, 1087, 779, 686;
N 'H NMR (400 MHz, CDCl3) (5 ppm) : 8.50 (s, 1H, ArH), 8.09 (d, J = 8.8 Hz, 1H,
N ArH), 7.60 (d, J = 8.8 Hz, 1H, ArH), 7.55 (s, 1H, ArH), 7.47 (d, J = 8.0 Hz, 1H,
O _ ‘ ArH), 7.44 — 7.36 (m, 2H, ArH), 5.63 (s, 1H, CH), 3.22 (s, 2H, CH,), 2.60 (s, 3H,
N CHj), 1.34 (s, 6H, CH).
HRMS (ESI): m/z caled for: C,3H9CIN,NaO, 397.1084 [M+Na]+, found: 397.1069.

b

Cl

.

2-(4-Methoxyphenyl)-4,4,9-trimethyl-4,5-dihydropyrrolo[2,3,4-kl]acridin-1(2H)-one (3ff)
Yellow solid; mp: 207.1-207.3°C;
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IR (KBr, v, cm™): 3033, 2956, 2932, 1720, 1646, 1592, 1483, 1088, 970, 775;
'H NMR (400 MHz, CDCI3) (5 ppm) : 8.51 (s, 1H, ArH), 8.09 (s, 1H, ArH), 7.59
(s, 1H, ArH), 7.41 (s, 2H, ArH), 7.06 (s, 2H, ArH), 5.54 (s, 1H, CH), 3.88 (s, 3H,
N OCH,), 3.21 (s, 2H, CH,), 2.59 (s, 3H, CHj3), 1.32 (s, 6H, CHj).
C NMR (100 MHz, CDCl3) & 166.3, 158.8, 153.3, 138.2, 133.8, 131.8, 127.8,

O \ 127.4,126.4,123.3,122.6, 117.9, 114.7, 55.6, 43.9, 37.0, 30.9, 21.7.

N7 HRMS (ESI) m/z: caled for Cp3sHy,CIN,O: 375.1264 [M+H]", found: 375.1225.
3,3'-(5-Bromo-2-oxoindoline-3,3-diyl)bis(4-(p-tolylamino)furan-2(5H)-one) (4a)
White solid; mp 267.7-279.4 °C,;
IR (KBr, v, cm™): 3337, 3036, 2861, 1750, 1716, 1604, 1475, 1056, 818, 759.
'H NMR (400 MHz, DMSO-de) (8,ppm) : 10.52 (s, 1H, NH), 8.97 (s, 2H, NH), 7.42 (d,
J=2.0Hz, 1H, ArH), 7.33 (s, 1H, ArH), 7.14 (d, J = 8.0 Hz, 4H, ArH), 7.00 (d, J= 8.0
Hz, 4H, ArH), 6.71 (d, J = 8.0 Hz, 1H, ArH), 4.67 (s, 4H, CH,), 2.28 (s, 6H, CHj3).
C NMR (100 MHz, DMSO-dq) (8 ppm): 177.8, 171.5, 163.3, 141.6, 136.1, 134.8,
134.1, 130.1, 129.6, 127.8, 123.8, 112.6, 110.7, 65.5, 48.9, 20.4,
HRMS (ESI) m/z: caled for C30H,sBrN3;0s: 586.09778 [M+H]", found: 586.09789.
3,3'-(5-Methyl-2-oxoindoline-3,3-diyl)bis(4-((4-chlorophenyl)amino)furan-2(5H)-one) (4b)
White solid; mp 235.0-237.3°C;
IR (KBr, v, cm™'): 3450, 3346, 3321, 2937, 1736, 1644, 1514, 1247, 1031, 832.
'H NMR (400 MHz, DMSO-d;) (8,ppm) : 10.34 (s, IH, NH), 8.99 (s, 2H, NH), 7.36 (d, J =
8.8 Hz, 4H, ArH), 7.08 (d, J= 8.4 Hz, 5H, 4H, ArH), 6.93 (s, 1H, 4H, ArH), 6.65 (d, J =
7.6 Hz, 1H, 4H, ArH), 4.73 (s, 4H, CH,), 2.24 (s, 3H, CH3).
C NMR (100 MHz, DMSO-de) (5 ppm): 178.0, 171.2, 162.2, 139.9, 137.8, 131.2, 129.4,
129.1, 127.9, 125.9, 124.9, 112.7, 108.6, 65.4, 49.0, 20.9;
HRMS (ESI) m/z: caled for CooHp,CLN3Os: 562.0931 [M+H]", found: 562.0952.

OCH3

o

3,3'-(2-Oxoindoline-3,3-diyl)bis(4-((4-bromophenyl)amino)furan-2(5H)-one) (4c)
White solid; mp 276.5-279.4 °C,;
IR (KBr, v, cm™): 3409, 3001, 1750, 1737, 1617, 1411, 1179, 757.
'"H NMR (400 MHz, DMSO- d¢) (8,ppm) : 10.44 (s, 1H, NH), 9.00 (s, 2H, NH), 7.50 (d, J
= 8.8 Hz, 4H, ArH), 7.27 (d, J=7. 6 Hz, 1H, ArH), 7.12 (m, 1H, ArH), 7.03 (d, J = 8.8
Hz, 4H, ArH), 6.89 (t,J=7.4 Hz, 1H, ArH), 6.75 (d, J = 7.8 Hz, 1H, ArH), 4.73 (s, 4H,
CH,).
C NMR (100 MHz, DMSO-d6) (8 ppm): 178.0, 171.3, 162.3, 142.2, 138.2, 131.9, 131.2,
127.5,125.4,125.3,120.9, 117.3, 108.9, 65.5, 48.9;
HRMS (ESI) m/z: caled for CosHyoBr;N3Os: 637.9743 [M+H]", found: 637.9759.
3,3'-(2-Oxoindoline-3,3-diyl)bis(4-(p-tolylamino)furan-2(5H)-one) (4d)
White solid; mp 289.1-289.4°C;
IR (KBr, v, cm™): 3448, 3343, 3324, 1736, 1617, 1515, 1417, 1096, 831.
"H NMR (400 MHz, DMSO-dg) (5,ppm) : 10.40 (s, 1H, NH), 8.86 (s, 2H, NH), 7.29 (d, J
=7.2 Hz, 1H, ArH), 7.14 (d, J = 7.6 Hz, 5H, ArH), 7.00 (d, J = 7.6 Hz, 4H, ArH), 6.89 (t,
J=17.6 Hz, 1H, ArH), 6.75 (d, J=7.6 Hz, 1H, ArH), 4.67 (s, 4H, CH,), 2.28 (s, 6H, CHj3).
C NMR (100 MHz, DMSO-dq) (8 ppm): 178.2, 171.4, 163.2, 142.1, 136.1, 134.7, 131.6,
129.6, 127.4,125.2, 123.7, 120.9, 114.3, 108.9, 65.3, 48.8, 20.4;
HRMS (ESI) m/z: caled for C30H,6N30s: 508.1866 [M+H]", found: 508.1872.

S9

Br




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

000'0-— - =
|0
o

- £90'L— — Feigf

N FLO9[ — 1

5901 — Fl09 -
| w0

= "
o

—— N s} i
M_WMM J o L96'Z

AN _ §90'€: #G0'Z |
POy . Lot £80'c |\M 307
180'c anl e

are —
L=y oy — w) -
89'¢ [ ©
™
566'C o T S
ZL0'Y —— EeELF S c vy ——=—— Tgoz|
8zZ0'p S 0507
| w0 =4
< A
e
o (@]
'S 8 i
I o ©
08Y'S— - =004 2 - S e
E £ o w0
| o= > LB
668'9 2 . S sl 12
LIB'9 = -9 L el
V20'L ‘ wn mmm MA ~ ‘ I
0r0'L z — N o el 7N
85027 . S _ g B
szl'L S s it :

: v Z e go'e
ZheL O ~ 6o8 L_, Re0')
mmﬁ - . c2oL|
6750 o o 1982 & J -
bpl'd - _
3Lt " o3 mmmmv £00')
8e0'8 ot Regl |
190'8 S 9178
98g'8

L © i
N
o L
=
108'0L— -L E160 |
o We'oL— — oo’

10 05

1.5

50 45 40 35 30 25 20

55
S10

105 100 95 90 85 80 75 70 65 60
1 (opm)
'H NMR Spectrum of Compound 3b

1.0



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

o
i LS M I
w
c 690'L— =60'9[
650 — ) agoor 2 I
L0
876'L— —_ Lo
157 i
mE.NW - F e £96'Z _
) e —
£867— F60Z © w
650°¢ - Fuz[ = POLE
s —  lz g -
“i N .
. 5107
N | s .m mmo_qw - =66k [
mwm.wﬂ = FS0Zr<s I osov
L w =3 I
T £
o B
o
ra O
w
©
o— [ — LLw LBl 5— —— FE0lr
eLvs O £ peag
S zZ06'9
e 4+ lzee Tz I
088'9 g weo!
668'9 T = N ~ ‘ :
L1689 © 0 0L 7
Lzo'd _ 0L o X 82hL S 7 — V60
0L - Fuzfe S gl = =0b LT
6502 - . DJTAN Q - A0l
0zh L = - FSOL[ g 2 jeey - 60l
VO~ T wnsir = il
ovg L pes'L 90'L
6982/ - Feoel o 2592 I
696'L mmwm F60'Z
oS8 |
e ) FW[ 289 /1 :
- L1697
F o P04
54087 i
| 8081
o 86061 i
50181
- AN
9e) 81 L
| © ol e
e CETEE
608 0L— — EO0'L i
zLeoL— -J B00'L

50 45 40 35 30 25 20 15 10 05

75 70 65 60 55
1 (ppm)
'H NMR Spectrum of Compound 3d
S11

105 100 95 90 85 80

11.0



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

o WD PO ©OTO—0OD o © — D W T o — © S
® D= D~ WOSYMOST O Iy 0T N $H O~ = = S
o N oo RO o00 < oo f aaw =) !
— 0 m @ o R N A (o 0+ Te] = < < o 4o — <
~N N e I ~ | | I
H
N
\
O /
N
9®
Z
N
|
| [ i
I i 1o I
J J J S
T T T 7T 7 R T T 7 T
IT5) © M~ ONONOO o @ © © o
» » ® Hmooooo S ot S o S
[=] =1 O T o v — — o w
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (pprm)
1
H NMR Spectrum of Compound 3e
) n w N T N O s
w =T w O O TOO W N O AL - 3
w w =T o o NN — — v~ — [y M) w o e
— -~ - B S i < < < =5 &~
| | | [ e T N e (] | |
H
oy 0™ [=] ) ooy ©® @ ~N— O N
@ o I~ F~ o T ©o - o o 00 o \
o o o e i ;—l i/
I~ A\ | S | | e o
N
L0
1 1 | I Il 1 [ [T N/
I I 1 |- i
¥ T ¥ T T T v T T T ¥ T T T T T ¥ T T T T T
129 127 125 123 121 119
1 (ppm)
1
I
| | . b II |
[ | 1 II' ] | I
L VTR |
V ) N S Al Y g Aldod W Iy U Tl AY
—7 1 T T T T I T T 1 1 1 T T 1 T T T T T T T T~ T T T T T~ T T~ T ©~ T ©* T = T T T "~ T 7T
165 155 145 135 125 115 105 95 90 8 80 75 70 65 60 55 50 45 40 35 30 25

1 (ppm)

13C NMR Spectrum of Compound 3e
S12



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

©

O O O®m WOoOd— N < (X W] q o oo o)) S

~ S W~ ONDTNNO ] N — r [ Y=l © Iy

o @ N MO0 o0® < [=X=Nal o > 0o =1 =

- I e o L) [Te] T T T s o oo — 7
[ R I ~ [N

1100« bonu
L

for-
_
—

1100 —o

DL L B L 7 oy i

o o O O™NO® I~ [ ] I~ o

& o Googoog o ca o =]

— o — oSN ™ w
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10.5 95 90 85 80 75 70 65 60 5H5 50 45 40 35 30 25 20 15 10 05 00

11 (ppm)
'H NMR Spectrum of Compound 3f

[Ts) ) I Ot OO 00O ~ @
w ©) [ 0 DW= MM~ @ —O — wl o - ) ™
w w =T [P ] YOI O — — — [ap ] I u) = N =
— — — v T T T YT YT — b B ) o ™™
| | SE SN VIl | i
- o Qg MM Noo oo
o for) W 3TN — O 0o~
I [ R T e
[ ! | oy 1
I
ddoododdo L L
T T T T T T T T T
130 126 122 18
f1 (ppm)

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
1 (ppm)

3C NMR Spectrum of Compound 3f
S13



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

T 10D MmO — T T o @ o w0 S
o = T RN o < © I} =2
0 @ DT o © = = I 2
T T T I=X T T E '
| |
|
1
|
i b |
L A
e g L L s Bl T 3 R .
© ©® o oo o © - o
» o a oo o =) b7l o =]
== - o - = o %=
o T

T : T T T T T x T

90 85 8.0 75 70 6.5 6.0 B85 50 45 40 35 30 25 20 15 1.0 0.5 0.0
1 (ppm)

'H NMR Spectrum of Compound 3g

-— 0 — =T O o) W ~— w0 o) ~—
= NGO O O© ~ =k Y-~ oomo ©0 (X - o
w 0w wnw = = o) oM™ —— oo w o [ ()]
| pee gemiee P o e o = = - = T [e] 2]
P Bk B B | I" B M 1 et “e? ol |
o M~ 0 o v S~ M Oom
N En N 88 ggdy oo -
| sl | s 5
! i
R
L | 1 | '
T T T T T T Y T T T T ¥ T T T
132 130 128 126 124 122 120 118
1 (ppm)
]
]
] I ]
] ]
]
I
|
]
L
4 J“l i ot A LUTET A A i) Ll
™71 v 1 v 1 171171 T = 1 " T T /] & ™YTT ¥ 77771 T ¥ 1 Tr r . r 1T T *» [ *© 1T v 1 T +* I ¥ [T * T ¥ 1. 7T v 1
165 155 145 135 125 115 105 95 90 8 8 75 70 65 60 55 50 45 40 3B 30

f1 (ppm)

13C NMR Spectrum of Compound 3g
S14



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

OoOw 0000w WM [sa] o [87] -
O W N G 3 - - w (e ] — (o]
QN OCHO NN NN © = = 1}
0000 00 = P~ P P P P P [Ts] [7s] =] [
AT N e |

_JUUM_A J . _J )

1223

—
w
[a=]
—

2.03=

T
o
—
o

T

.0 45 4.0 3.5 30 25 2.0

T T T T T T T v T T T

[ 55

o
w

[t=}
o
=)
w
o<}
o
=~
w
-~
o
=2}
w

'H NMR Spectrum of Compound 3h

8519
8508
8426
8.404
8319
7.745
7.311
7.293
7.279
7273
—5.843
5101
3.125
2518
{2.514
2510

|
|
{

1.222

1004 —m——
P—

1209+

16081 ‘—=

m |3.01

a0t =—
© e8] =
: _

9.0

co

8.

'H NMR Spectrum of Compound 3i
S15



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

4262
-0.,000

—WDYT O OO WO © © o
— MO O T WOg @ [¥s] 0
L ta E e i el ° S, £ 5 B0 0 = T
OO O M~~~ 7ol [T+ @
R KT e I
o )
N N
X
~
N
] | | J\
L ) W
FEiy 55 e i T R 5
@~ =] @ o @ [=] — —
oo & s ¥ =] @ =] o e ]
(= o — oo — — o~ o~

T T T T T T T T T
90 85 80 75 70 65 60 55 50 45 40 35 30 25
1 (ppm)

'H NMR Spectrum of Compound 3j

L'e] o =r [Tol o] QO M~ 5 [t B S o |
= O D@ ~ oN® S mir LT ®
w w W = = o o)™ NN — w =y I~ o
- e s 5 eeies R SR 5 = = &
5 [ | Gl A [ Vo | |
r~ i S S S T o T ®) /_Q
o o® M~ © v < o = N N
(s8] (o Ba] o™ ™ o™ o™~ o ™
7
| | I [ N
N e
T T T T T T T T T T T T 1
132 129 126 123
f1 (ppm)
|
I
|
T Y T T T ¥ T y T v T T T ¥ T ¥ T T T T T ¥ T ¥ T ¥ T L T L4 T ¥ T v ¥ T ¥ T T T T
170 160 150 140 130 120 10 100 90 80 70
1 (ppm)

3C NMR Spectrum of Compound 3j
S16



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

N 0O 0 M~ wom =T = j [9)] (=] w [ —
—®m~®MWO O —® (3] o o — o) Lt o
N= =00 @ s rs] H = o= o S
0000 oM o0 M~ M- w =T o o™ o™~ — o
e R | | I
0] /—COOH
N
Cl N
~
N
|
MI |
;“ .
'Ungi L L LL L |
FEaY T T T ! T
Q [0e] [1a] ()] — o
oo [w)] (03] [w)] o o
— (] o — o™~ w
T T T T T T T T T T T T T T T T T T T T T T T T
9.0 85 80 75 70 65 6.0 55 45 4.0 35 30 25
1 (ppm)

'H NMR Spectrum of Compound 3k

0 W WO e ~ @ — @
N NO 0O © o o o r~
< == N o [rs] © Y] 78]
© oD M~ r~ [T} < © o™
I~ | [ \ |

o N/\COOH

‘ \
~
N

4-313
-0.000

i
il M J L
! i T o LT =
5 8 8 S S 3 S
— o — — — — ©
RIS G — e L T T T — T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 50 45 4.0 35 3.0 25

£1 (ppm)

'H NMR Spectrum of Compound 3l
S17



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

o~ @ [ s>} N MoOW ©
[Ts] [ ~r w o M~ e 0 9 .0m
E B o 2 2 e g 5838
| | | i A [ ST
[Ts} F~ M~y @Wm & D O /_COOH
o o WM~ ©WWw < o N
o) o NN (o e o™~ o™
170 17 | |
AN
=
| Loy ! i N
| S |
T T T
130 125 120
f1 (ppm)

T - T ¥ T ;. T ¥, T ¥ T T T ¥ T Y
170 160 150 140 130 120 110 100 %0 80 70 60 50 40 30
f1 (ppm)

3C NMR Spectrum of Compound 3|

(2] M~ O~ ) o o WD~ M~ oM o 8
o™ ) ~— ™~ [(a] o T MNO w W < o ']
© T R [ NN . ©o©o L]
w w P~ - P~ w < < < o NN ™ — (:I)
SN | | ~L | = |
COOH
O /\/
N
Cl
AN
~Z
N
|
1 | |
|
I l
il
i T ki T T 1 N | s
o - — o o by ™ (o]
a = =] a a o G @
-, L o - b o™ ™ ™ u

T T T L T T T T T T r T X T T T T T T T T T T T T T T T

T ¥ T ¥ T
95 9.0 85 8.0 13 70 6.9 6.0 9.5 5.0 45 40 35 3.0 25 20 1.5 1.0 0.5 0.0
1 (ppm)

'H NMR Spectrum of Compound 3m
S18



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

oo G @ 00w - - womao T O~O™M T 8
w < Om OoM w w wao o™ W NP~ LW q I=]
CH N o o @ — = - m@on q :
[1a ]y ] o - [t uw = = = [op I I IS IO | T ClJ
~ N ST ] I
COOH
o /\/
N
X
=
N
|
| |
I I ' | A
| |
i T k] T T T T T
o o N O o by (o] o o
S ©o 99 =] o @ o S
— — — — o — ™ ©
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
00 95 9.0 85 80 75 7J0 65 60 55 50 45 40 35 30 25 20 1.5 10 05 0.0
1 (ppm)
1
H NMR Spectrum of Compound 3n
= - o — NN D s ;M W0 ) — w w O™NO®m = 4 P~ ) ~— 8
o < D P~ ™NWOM™N WO o™ ~ 0w m © OoO— MO mM ™0 M~ = =]
VY — v ~MNYON © ogag = M AaNTET 0N 000 &
0w @ o P = =~ P~ w D W W 0 (y3 ] o™ (o Mo e Na Nel s st ol oOoao T
NN N [ s e Y |
0 >\COOH
N
X
=
N
1
1] &
II I‘ J L J
1 J
iy o i il i i o Ul
o o™ — ;M o w o oo NN o
=] =] [=X:! =] ) =] =R} o®m 9
— — e ~— (=] o i o ™
T L4 T T ¥ T T ¥ T ¥ T L T T T ¥ T ¥ T A T L T L T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

1 (ppm)

'H NMR Spectrum of Compound 30
S19



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

-— [T} . MMWOoONM™NUW MY
o = ~r @ W0m W TN G < N N D & o
- w u) CIOI I OI O OO — wy (o] ~ OO o™ o
— - - e e — [Ty] T ™ oo e —
[ | et | | | I N | |
[Ts] @ nNo o [ ] [Ts}
o~ (o)) 00 @ [<u] w N o™
o) o~ o o™ o™ o~ o™
TH ] [ I 0] >‘COOH
N
i | i i \ | \
S O o |
Z
2250 3 T 1 . T+ ¢ 1T YT T ¢ °* 7T 1 N
131 129 127 125 123
f1 (ppm)
1
|
| | y II‘IIII‘ | ,
T T T T T T T ¥ T ¥ T T T ¥ T ¥ T T T ¥ T Y T i4 T T
180 170 160 150 140 130 120 110 100 90 80 70 80 50 30 20 10
f1 (ppm)
13
C NMR Spectrum of Compound 30
(o] - NO o™ O MNO (3] [(s] wn — O o ~— O N =T 8
o~ w w o W0 o w<r oo M~ (18] wn < Ow — O M~ 0 o O
< o ww o~ w oo oo — (18] W 0N o [y N ey ] -
w o e 0N WNWw W 3 o N NN —— ocoo <
| | ~ | [ e [ | ~ =
@) >‘COOH
N
X
~
N
|
]
II
1
[N} I J
1
Jb h JLM_,
T iy i T ' Ty e
o ()] (3] o o™ P~ NN O oo [e)]
o [w)] (3] (] o [83] o oo oo [o7]
- o o — — — 3 — = e o
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 0.0

1 (ppm)

'H NMR Spectrum of Compound 3p
S20



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

™ [(o iy ] w aw o o @ w M~ —
[} = 2 = 04 w o© o™ I 0O o
© oo wo I~ - @ o 89 o
[s] @ [T} e o™ s B o
I T e | I |~
o) }
N
cl N
Z
N
|
|
]
F—r— r g Hi il i i,
w o o o o™ o™ o ;mo
[ S o S o o o oo
o i L — [ w — o
T T T T T T T ¥ T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 h 7.0 6.5 6.0 2.5 5.0 4.5 4.0 35 3.0 2.5 20 15 1.0 0.5 0.0
f1 (ppm)
1
H NMR Spectrum of Compound 3q
@ w [ W~ <~ =
[ R P OOO0 ST o @ .= x= o
w [Ty = I 0 BN — o) ~ %= o™ A
X = ~ el e e ~ (o] ) (4] [Ts]
E il sl Bl | P
o) } ; ;
N
cl N
=
N
|
|
LT
T . T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

3C NMR Spectrum of Compound 3q
S21



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

N o~ WMNOS T — r~ 2 [o)] o <
T 0 YN OO [ 0] o © o & o)
N v, @oe@nn @ 0 w = ™
@ 00 P P e e [Ts} @ o (a1 -
| I e [ \

@) ;
N
RO
~
N

1004
_
C_
N
__
=
‘—r_,=_

A o T H

[1a] - I O™ o o

& o oCQo a =]

o - — NN o™ o

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
85 8.0 75 7.0 6.5 6.0 55 50 45 4.0 35 30 2.5 20 15 1.0 05 0.0

'H NMR Spectrum of Compound 3r

o) w 00w oM~ O o - O [vu]
< [ro Ty R T e N = W =~ e w©
@© omd ©onn fus] o — 1] o
w 00 P PP [T o o N -
| = e I I |

i
i

8.001 —
Ff_

T T T T T T T T T T T T

55 50 45 4.0 35 3.0 25 20 15 10 05 0.0

|
l WAL

T T

™ I~

@ @

o -

0

1.08
10.94
2.08

~ 4192

'H NMR Spectrum of Compound 3s
S22



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

(1) [ve] w o w (=] - w0 w =T [9)] oo
W o = 4 [5)] [ [y el oo [ve) -
N v o @ ~ ¥ N o ™
[1a] [1a] Ll et [ ['e] ©) ™™ ™ -
| [ S | |
CHj
|
| |
L) ﬁ |- |
1
_J o L.
T 7T 7T T T T T T
(1] ~— — o (9] | = (=]
@ o o = @ @ @D S
o — - =T (e ] - ™ w
T T T T T T T T T T T T T T T T T
90 85 80 5 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1
H NMR Spectrum of Compound 3t
oo T - OO0 = uw — =T
— TN O OO o) (s3] = o™~
oo OO 0 o™ w — =T o
oo o P~ - - [Ty ] [es] (] —
| 1 e | |
o)
N
Br SN
=
N
|
|
|
II ‘I Lh\ ‘
A (1 L e |
T T T T T T T T
[ o= © =T w '] w
a =) - =] =] =] =]
— — T — (&) ) w
T T T T T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 5 20 1.5 1.0 0.5 0.0

'H NMR Spectrum of Compound 3u

S23



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

o~ o Wy O NN =
w w (] O O o = = == T ™
s am B oim 2 I 5 8 &
| \ IS | &1 | | I | |
Do o Lo o @ o ~ o™
©a - 0g 0 © 0 @ o
Q) M O NN~ [
1 I | S | |
@)
N |
! ] I
Br N oL | o
~
N — T T T T —
134 132 130 128 126 124 122
f1 (ppm)
|
|
| |
|
T L T ¥ T y T % T ¥ T T T ¥ T ¥ T ¥ T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 30 20
f1 (ppm)
13
C NMR Spectrum of Compound 3u
~ oo W0 OW®ST - o oy =
P~ Tean O0N—®O© = =] ) =
@ comn WDTITITAN w© o™ ) :
o« w0 0 - [ e e o [Te) © ool <
\ | ——— | I | |
o ;
N
ROGS
P
N
]
|
/‘ /I I
L |
o MM i i )
o N N o o) [=]
@ Qo oo Q R C’.
o — — oo~ - - ©
T T ¥ T L T 3 T T s T X T ¥ T ¥ T ¥ T T ¥ T ¥ T X T ¥ T T ¥ T T T
95 9.0 8.5 8.0 15 7.0 6.5 6.0 55 5.0 45 4.0 35 30 25 20 15 1.0 05 0.0
1 (ppm)

'H NMR Spectrum of Compound 3v
S24



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

- a s VYO OOWM~—OMNM™
[ %5] w0 © o ol e R e R e o o™ @»
o o o ofteniatilaele I 5 8
| B AR I o
WowM —© o
M~ O o = ™
R LR
SN ST
I
o i
| ! |
| (-
Br. SN
f O / T T T T T T T
N 134 132 130 128 126 124 122
1 {ppm)
]
T T T x T ¥ T X T ¥ T x T T T X T T T x T .4 T 4 T Y T 4 T ¥ T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)
13
C NMR Spectrum of Compound 3v
o W WD 0 =T O d® w = O =T =T )
T bl s ] (9] w W ~— ()] (18]
0= M on ~ v w0 o ™
0 0 @ M~~~ e~ ['e] © ™) o™ ™ —
N~ | v (. | |

sl

z

}Uk JL j| LJU@L_J \\«_ﬁu_k

I — T
©
w
7

I

e
[=] =
@ Q
o™

[
T T T T T T T T T T T T T T T T

5 7.0 6.5 6.0 55 50 45 4.0 35 30 25 20 15 1.0 05 0.0

'H NMR Spectrum of Compound 3w
S25



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

= o o0 o Wy (s3] H o~ a -
M~ W M~ o o — Hr @ w
(TR (s} os] = [r o
0 0 0o L w qp © -
e I [ |
Br
(@)
N
90
—
N
I
| 1
|
I 1 il J L k
T T T 7 T T T
o ()] = w [1a] (9] i
[=] @ - @ o7} [a¥} [aY]
‘_I = q" ‘_I T T T T D‘ T T T T T T T T T ‘N T T T T T T “:? T T
8.5 8.0 75 70 6.5 6.0 55 50 45 40 3.5 3.0 25 20 1.5 1.0 0.5 0.0
1
H NMR Spectrum of Compound 3x
- = 0D W — 0 — - ¢ o o - oo
M- W = = Qo ~— op - g o — -
00 = o T ~ P = < o o
o 0o el [Te) o o o — —
~ o~ | | ! |
|
! 1 l t I
" | .
T T 7 T T T T T
(=] ()] — [Ty - w [ap] o)
= @ oo 9 @ - - @
— (=] — =T (=] ™ [ap] [Ty ]
85 8.0 75 7.0 6.5 6.0 55 50 45 40 35 3.0 2.5 20 1.5 1.0 0.5 00

'H NMR Spectrum of Compound 3y
S26



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

oy a0 - DLW O ) WP w ) L 8
L o — = IO NOE—®WO [va] = o =)
MR NSO 00D NGD S SO © ™ P !
[islss] 0w Ok~ P~ P~ P~ P~ P~ I~ P~ =~ P~ Ty) o -+ Q
N N i e —— I [ I
O
N
O
—Z
N
]
]
l i
T R il ey T ox T
(1] (0] oo oo — (93] —
@ @ [=R=R=T=N: o & =]
(=] o —— T O — — (s}
T T T T T T T T T T T T T T T T T T T T T T T T T T T T L | T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
1
H NMR Spectrum of Compound 3z
w [Ts) [To T S R ol To S
w =T DT BHON o =} o @
w [T} N NN — =T ~ o
— — —rr e <r ]
| | S& A2 || E T
Tol o8 (2] <o) MW 0 ©
wn = o) o ;M M~~~ OW =
oo o) [ N Ha'l ™™ o™ ™ ™
(. | = NI |
| |
| | | lll I O
L o | N
rrrrr - rrrrrrrr1r-rrrrrrrrr1 \
135 132 129 126
1 (ppm) N/

T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

3C NMR Spectrum of Compound 3z
S27



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

I~ DM~ OO0 O OO o )
™ O O oo ) 0T 0 WM™NO oW u o)
0000 00 OF~ = P P P P~ P~ = e e w0 ©
N S e e e ——— |

L —
—

_

4 245
Tt

-0.000

iy T e iy T T
o - NN 0NN D o o —
[=] ;m oo ® [=] [=] =]
— (= = — [ w
T T T T T T T T T T T T T T T T
90 85 80 75 70 65 60 55 50 o (4_5} 40 35 30 25 20 15 10 0.0
ppm
1
H NMR Spectrum of Compound 3aa
w T O ~OOITITTN @ ¥ == W
o € 2 Sbomecoie 3 5 8
| e | £
o (03] o) 00 <1 (el O< DWN [Ts)
o o~ OMm®m @ W << o Cl
o) o) o) ONON o™ NN NN N ™
R N R e L 0
N
| \ | |I
| | | AN
I VI | O ‘
~
71T v T | SOEL A S DL ! L T 1 1 T N
134 131 128 125
1 (ppm)
I
|
T T T T ¥ T ¥ T L T T ¥ T T T ¥ T L T ¥ T ¥ T T T T T T
170 160 150 140 130 120 110 100 % 80 70 60 50 40 30 20 10 0

f1 (ppm)

3C NMR Spectrum of Compound 3aa
S28



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

w m W W o I}- © ) =T

2} 0 g @ ~ @ o o

=T ~ o o = S Lo =r

@ [« e T S T3} P e o o

\ o= | \
Cl

—2.089

1.278

——

< 14062
1,_
1009 e
' L
___
°
.
2974 {:

o,
T T ™
(=] (] (] o =
a o o [=] =]
— — = o w
T T T T T T T T . T T T T T . T . T T T T T T T T T T T
85 8.0 7 70 6.5 6.0 55 50 4.5 40 35 30 25 2.0 15 1.0 05 00
1
H NMR Spectrum of Compound 3bb
(10} w w [ o N m
w0 Por] — P —mw oo ™~ [ie] o™ ©)
w uw =T o IO N — o w [e] —
— — — — —— = = ~ [ ) ]
| | \ Vbl I \ | |
Cl
Rl s S T T — o ™
(o] N~~~ OO O w ™
¢ Qoo o & o oo
| [ I | [
I .
133 130 127 124
|
1
170 160 150 140 130 120 110 100 90 80 70 G0 50 40 30 20

3C NMR Spectrum of Compound 3bb
S29



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

o™~ M~ O o™~ I~ — W 00 00 —
o) — W a - =T © T OO
0 O ©o O © - W6 5
fv's] [ T S S [Te] © o [ R Noy]
| [~ | | NS

—2.090

1.265

-
i
:

(=R (=R @ @ o= =]
— — — =T (=] — [ K} w
T T T T T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1
H NMR Spectrum of Compound 3cc
a Oy b O Q0 00 ¢ O o w o w w [v0] |t 8
=T o™ W N O N Wy o o o = wn o o il I'=]
M0 oouounns M~~~ ) - 0w o ! ;
w W M~ P~ P~~~ [TolTe] © o oy (o] — Q
[T =S & |l \ 1 |
o ;
N
X
=
N
|
1
IS S T iN T T
aw o [a)] a o =~ o
@ O @ 2] S @ =
(=) — [Ty ] (=] o4 4 w
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 20 1.5 1.0 0.5 0.0

'H NMR Spectrum of Compound 3dd
S30



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

[T} ™ - < Ww ™
w w [op B o N op ] ™ N:
[ [ .
5 Q
= =T — Oy I~ W ™~
o o o o oo o
| | [ | X
—
N
| |
| | | |
W I O N
LI L L L L L A A A B |
138 134 130 126 122

—43.2

—368

—30.2

213

T T T T T T T

T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
13
C NMR Spectrum of Compound 3dd
© O® O DNUNOT O — © © ) 3
D O~ T TOONOMRO © - D ] 3
L N S s © o~ - <
I e e |
O
o)
N
O
P
N
]
| l |
T T T T T T
@ M~ — oY= o = - o
5 @ oocoo =} [ o S
T T T T T Cl) C)l ‘_' ‘_l‘_ o T T T T T "_ T T T T T T T T T "_ T T ml T T T T m' T T T
95 %0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

1 (ppm)

'H NMR Spectrum of Compound 3bb
S31



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

= = o 0y © — @ ® © -2

o @ @ © © A © o © - =

i) = n oo 0 @ ~ T3] @ =

c? @ T r~|~|~|~ 0 @ c? o — T
OCH3

£

[l S
{
199 "o
| 600 t

L T! L i R« o L 3
(2] (23] o™ O o - ~—
= e oo o o o
(e ] (e ] — ™ o™ o o)
T ¥ T ¥ T ¥ T ¥ T T T T 7 T T ¥ T ¥ T ¥ T x T ¥ T J T
9.0 85 8.0 75 7.0 6.5 6.0 55 50 45 4.0 35 30 25 20 15 1.0 05 0.0
1 (ppm)
1
H NMR Spectrum of Compound 3ff
[ © N o T O ok
w w o wm — O ™ e =t w (3} = @ L
SR © o o9 =2 8 ¢ 5 2 &
I I | | [ | | |
o™~ o aw = = o) w (o]
w o = P O o3 0N e
o o™ o™ NN N (o Nl —
[ SO SN OCH3
|
|
(o]
| | | |
T [ | N
L
T T T T T T T T
135 130 125 120 N/

1 {ppm)

WMWW

T T T T T Tr T T T T T T T T T
105 05 85 75 65 55 45 3B 25
1 (ppm)

3C NMR Spectrum of Compound 3ff
S32

r— T 1T T 17T -7 1T 1 1T 1T ™71
165 155 145 135 125 115



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

g — WMoY OHTOO0®OWLWw [w] o dMHNOoOONND 8
w P~ —— OO0 OTNODODNO P~ o) oOOo0OOCO ;Mmoo O
o @ LLOANNT =GO @ © DWW NS
— @ P P~ P~ P P~ P~ P P P O @O W0 ~ o IO O ~— <
e | =
Me
Me
|
1
i1 |
I
i
1
| I
]
N B ‘
%] \‘I I(,I\I I*-\J_\_‘ IQ‘ k | 1 I[-
o ()] MW NN w ()]
o (o] Ccoo0oo [=] @
— — — o T T v o n
115 105 95 90 85 80 75 T0O 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)
1
H NMR Spectrum of Compound 4a
[s] w ©) O~ 0~ ~ OO W -~
- = © — 0 Y OO o~ a b @ =
- - w T NN NN — Ly o (o]
- — T e T — w = o~
Lo A Y | |

Me

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

3C NMR Spectrum of Compound 4a
S33



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

23 o O N — DO o d 0D —©O® S
o©) (3] WO ®dE~MWn o o [y ] OO ®mTO =]
S @ MMOCnOQ© r~ P 00T NG -
= © M - ©© O < q o odol o= <
~ NS SN |
H
0 N
O
O/ ()
NH b
7HN
Cl
Cl
|
|
|
|
|
U o
J L__.._._J k_l_,] i I
7! T A e T T
o o — O o™~ o
S ] Scgo o S
- o TIo = - < ™
105 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 0.0
1 (ppm)
1
H NMR Spectrum of Compound 4b
o o o~ DONIT—ODHOD -~ ©
© ~ o DI~ — @ @D~ (N © L o o
S E 8 BoolAINAS= 3 2 2 8
| Vo SsseeE— \
H
fo) N
(0]
O/ o
NH |/
7HN
Cl
Cl
|
| | | 'li | ‘
T J‘ LI e , i o,
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

1 (ppm)

3C NMR Spectrum of Compound 4b
S34



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

g — © s W = © 0T~ =
VI'_ o O 0™ = oo o o
S =] n<T oo @ Dn T o 2
— @ [ of [ R R ] [
| NN —~
Br
Br
| |
|
I
|
) JLULU _/L J |
T iy it T T
o o NOO N~ T -
= L] —Oo—-oaog =
- o AR <~
10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 25 20 15 10 05 00
1 (ppm)
1
H NMR Spectrum of Compound 4c
a o © NN N TR @
©® - o OO~ — I~ 0w O w o @
cEe Ioeoddddr o 8 2
| | I VN RSN ] |
Br
Br
i | | j
o vt L o
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

1 (ppm)

13C NMR Spectrum of Compound 4c
S35



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

™~

(o] =T o) o) T T L — 0
=T w 0oy —® w o
S © =00 © 0 N
- w P © < oo
| \ ~y l

Me

L
%_

| 4.004 L—
—
{

o U b d T
o o T O WD — — —
S S S®®o00 S
— o™ AU S w
105 95 90 85 80 75 70 65 ﬁf_?( 5.? 50 45 40 35 30 25 20 15 10 05
ppm
1
H NMR Spectrum of Compound 4d
™ = ™ T OO NS ® o 3
o - © NOT—®~0OO0 < © © © <
L I2QOoNNAMNN - 2 @ g &
| | [ | | I

H
o) N
(0]
O/ fo)
NH o
HN
Me
Me

1éO 1EI30 ‘HI’O ‘HISO 150 140 1:‘30 1;20 ‘HIO ‘HI}O I QIO I BIO ?IO BIO 5I0 4IO 3I0 I 2IO
1 (ppm)
3C NMR Spectrum of Compound 4d

S36

10



	补充.pdf
	谱图 Word 文档.pdf
	谱图 4a-4d.pdf

