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(1) General remarks

Melting points were measured in open capillaries and are uncorrected. The *H and **C NMR
spectroscopic data were recorded in CDCl; with TMS as the internal standard (chemical shift in
0) with a Bruker DPX-400 spectrometer. Data are reported as follows: chemical shifts,
multiplicity (s = singlet, d = doublet, t = triplet, g = quartet, quintet = quintet, m = multiplet, brs =
broad singlet), coupling constant (Hz). In case of 5f two peaks are missing at 40.13 ppm and at
139.86 ppm and in case of starting materials (except 4i and 4j) one peak is missing in the
region ~138 ppm in **C NMR (assumed from DEPT NMR of 4c) and equivalent carbons are
marked in **C spectra of 5f and 4a. HRMS (ESI) spectra were taken using Waters Xevo G2
QTof mass spectrometer. Silica gel [60-120 mesh (Rankem, India), (230-400 mesh
(Spectrochem, India)] was used for the chromatographic separations. Silica gel G and GF 254
(CDH, India) was used for TLC. Petroleum ether refers to the fraction boiling between 60 and 80
°C.

(2) (a) General procedure? for the preparation of starting material (4):

To a stirred solution of 1 equiv. of indole-2-carboxylic acid 1 in 10 mL of dry benzene containing
2 drops of N, N-dimethylformamide, 1.5 equiv. of oxalyl chloride was added. The resulting
solution was stirred at rt for 3 h, subsequently, the solvent was removed under reduced
pressure and taken up in 5 mL of dry THF. In a separate flask, 1 equiv. of 5-amino uracil
derivative 3 dissolved in 3 mL of dry THF was added to a suspension of 1.2 equiv. of NaH in 5
mL of dry THF at 0 °C. The solution was allowed to stir at 0 °C for 30 min and the preformed
acid chloride 2 was added drop wise. The resulting solution was allowed to warm to rt and
stirred for 2 h. The solution was quenched with water and extracted with DCM. The combined
organic layer was washed with brine, dried over Na,SO, and concentrated under reduced
pressure. The crude residue was subjected to flash silica gel chromatography to give the

corresponding amide 4.
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(b) General procedure for the preparation of uracil annulated B-carbolinones (5):

o RS
N

R4-N>/ 0
= Pd(OAc), (10 mol %),
(j\/\>_<\N-R2 AgOAC (2 equiv.),
N o) DMF

R‘ 90°C, 8h
1 L
4

In a flame dried round bottomed flask equipped with a magnetic bar, a mixture of 1 equiv.

starting material (4), 5 mL dry DMF, 2 equiv. of AgOAc and 10 mol % Pd(OAc), was taken and

stirred at room temperature for 5 min. Then the reaction mixture was heated in an oil bath fixed

at 90 °C for 8 h under air. Completion of the reaction was monitored by checking TLC. The

reaction mixture was cooled to room temperature, diluted with water and 50 mL of EtOAc and

passed through a celite pad. The ethyl acetate part was washed with H,O (2 x10 mL) and

saturated NaCl (ag) (1 x10 mL). The organic part was dried over Na,SO,, evaporated and

purified by flash chromatography, using ethyl acetate/petroleum ether (2:8) as the eluent

afford product 5.

fo

s3



(3) Charcterization data
(a) Characterization data of uracil annulated B-carbolinones (5):
1,3,5,7-tetramethyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-2,4,6(3H)-trione

(5a):
Colourless solid; mp: 190-192 °C

'H-NMR (400 MHz, CDCls, ppm): & 7.98 (d, J = 8 Hz, 1H), 7.61 (d, J = 3.6 Hz, 2H), 7.39 - 7.43

(m, 1H), 4.46 (s, 3H), 4.12 (s, 3H), 3.81 (s, 3H), 3.48 (s, 3H).

¥C-NMR (100 MHz, CDCl;, ppm): & 157.5, 155.0, 151.7, 139.8, 130.5, 129.4, 126.9, 123.7,

121.9, 120.4, 116.1, 113.6, 111.1, 46.7, 40.1, 37.2, 33.7.
HRMS calcd. for C;7H16N,O3 [M + H]™: 325.1301; found: 325.1298

1,3-Diethyl-5,7-dimethyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-2,4,6(3H)-

trione (5b):
White solid; mp: 242-244 °C

'H-NMR (400 MHz, CDCls, ppm): & 7.94 (d, J = 8 Hz, 1H), 7.60 (d, J = 3.6 Hz, 2H), 7.39 - 7.42
(m, 1H), 4.55 (g, J = 6.8 Hz, 2H), 4.45 (s, 3H), 4.12 (s, 3H), 4.12 (g, J = 6.8 Hz, 2H), 1.32 (t, J =

7.2 Hz, 3H), 1.03 (t, J = 6.8 Hz, 3H).

3C-NMR (100 MHz, CDCl;, ppm): & 157.5, 155.5, 151.6, 140.9, 131.1, 129.5, 127.0, 123.6,

122.0, 120.2, 116.4, 113.4, 111.0, 46.6, 37.2, 33.7, 31.8, 13.1, 13.0.
HRMS calcd. for C19H20N4O3 [M + H]": 353.1614; found: 353.1616

5-Ethyl-1,3,7-trimethyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-2,4,6(3H)-

trione (5c):
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White solid; mp: 212-214 °C

'H-NMR (400 MHz, CDCls, ppm): & 7.97 (d, J = 8 Hz, 1H), 7.60 (d, J = 3.6 Hz, 2H), 7.38 - 7.42
(m, 1H), 4.83 (q, J = 6.8 Hz, 2H), 4.46 (s, 3H), 3.80 (s, 3H), 3.49 (s, 3H), 1.47 (t, J = 7.2 Hz,

3H).

3C-NMR (100 MHz, CDCl,, ppm): & 157.3, 155.0, 152.3, 140.9, 131.5, 130.8, 126.9, 123.8,

121.9, 120.3, 114.3, 112.9, 111.0, 41.4, 40.2, 31.9, 28.8, 15.2.
HRMS calcd. for C15H15N,O3 [M + H]": 339.1457; found:339.1458

3,5-Diethyl-1,7-dimethyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-2,4,6(3H)-

trione (5d):
Colourless solid; mp: 182-184 °C

'H-NMR (400 MHz, CDCls, ppm): & 7.93 (d, J = 8.4 Hz, 1H), 7.59 (d, J = 4 Hz, 2H), 7.38 - 7.42
(m, 1H), 4.83 (g, J = 6.8 Hz, 2H), 4.55 (q, J = 7.2 Hz, 2H), 4.45 (s, 3H), 3.47 (s, 3H), 1.47 (t, J =

6.8 Hz, 3H), 1.02 (t, J = 6.8 Hz, 3H).

3C-NMR (100 MHz, CDCl;, ppm): & 157.5, 155.2, 151.9, 140.9, 131.2, 129.5, 127.0, 123.5,

122.0, 120.2, 115.7, 113.4, 111.1, 46.5, 41.4, 31.9, 28.7, 15.2, 13.2.
HRMS calcd. for C19H20N4O3 [M + H]": 353.1614; found: 353.1618

3-Ethyl-1,5,7-trimethyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-2,4,6(3H)-

trione (5e):

Colourless solid; mp: 186-188 °C

s5



'H-NMR (400 MHz, CDCls, ppm): & 7.93 (d, J = 8.4 Hz, 1H), 7.60 (d, J = 4 Hz, 2H), 7.38 - 7.42
(m, 1H), 4.55 (q, J = 6.8 Hz, 2H), 4.45 (s, 3H), 4.13 (s, 3H), 3.46 (s, 3H), 1.03 (t, J = 6.8 Hz,

3H).

3C-NMR (100 MHz, CDCl,, ppm): & 158.0, 155.5, 152.0, 140.9, 131.1, 129.4, 127.0, 123.5,

122.0, 120.2, 116.2, 113.4, 111.1, 46.9, 33.6, 31.9, 28.6, 13.1.
HRMS calcd. for C15H1sN,O3 [M + H]": 339.1457; found: 339.1457

7-Ethyl-1,3,5-trimethyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-2,4,6(3H)-

trione (5f):
White solid; mp: 188-190 °C

'H-NMR (400 MHz, CDCls, ppm): & 7.98 (d, J = 8.4 Hz, 1H), 7.57 - 7.64 (m, 2H), 7.38 - 7.42 (m,

1H), 5.03 (g, J = 7.2 Hz, 2H), 4.12 (s, 3H), 3.81 (s, 3H), 3.49 (s, 3H), 1.52 (t, J = 7.2 Hz, 3H).

3C-NMR (100 MHz, CDCl;, ppm): & 158.2, 155.1, 152.5, 139.9, 130.8, 126.8, 123.9, 121.8,

120.4, 114.9, 113.0, 111.1, 40.1, 33.9, 28.7, 15.9.
HRMS calcd. for C1gH1gN,O3 [M + H]": 339.1457; found: 339.1460

5,7-Diethyl-1,3-dimethyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-2,4,6(3H)-

trione (59):
White solid; mp: 165-167 °C

'H-NMR (400 MHz, CDCls, ppm): & 7.97 (d, J = 8 Hz, 1H), 7.56 - 7.64 (m, 2H), 7.37 - 7.41 (m,
1H), 5.02 (q, J = 7.2 Hz, 2H), 4.83 (g, J = 6.8 Hz, 2H), 3.80 (s, 3H), 3.49 (s, 3H), 1.52 (t, J = 7.2

Hz, 3H), 1.48 (t, J = 6.8 Hz, 3H).
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3C-NMR (100 MHz, CDCls, ppm): & 157.3, 154.6, 152.4, 139.8, 130.9, 130.7, 126.8, 123.9,

121.8, 120.4, 114.3, 113.0, 111.1, 41.5, 40.2, 40.1, 28.8, 16.0, 15.2.
HRMS calcd. for C19H,0N,O3 [M + H]": 353.1614; found: 353.1612

1,3,7-Triethyl-5-methyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-blindole-2,4,6(3H)-

trione (5h):
White solid; mp: 172-174 °C

'H-NMR (400 MHz, CDCls, ppm): & 7.94 (d, J = 8 Hz, 1H), 7.56 - 7.63 (m, 2H), 7.37 - 7.41 (m,
1H), 5.01 (q, J = 7.2 Hz, 2H), 4.54 (q, J = 6.8 Hz, 2H), 4.13 (s, 3H), 4.12 (g, J = 6.8 Hz, 2H),

1.52 (t, J=7.2 Hz, 3H), 1.31 (t, J = 7.2 Hz, 3H), 1.05 (t, J = 6.8 Hz, 3H).

¥C-NMR (100 MHz, CDCl;, ppm): & 157.5, 155.0, 151.7, 139.8, 130.5, 129.4, 126.9, 123.7,

121.9, 120.4, 116.4, 113.6, 111.1, 46.7, 40.7, 37.2, 33.7, 16.0, 13.1, 13.0.
HRMS calcd. for CH2,:N4O3 [M + H]": 367.1770; found: 367.1768

7-Benzyl-1,3,5-triethyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-2,4,6(3H)-

trione (5i):
White solid; mp: 138-140 °C

'H-NMR (400 MHz, CDCls, ppm): & 7.88 (d, J = 8 Hz, 1H), 7.50 (d, J = 8.4 Hz, 1H), 7.44 (t, J =
8.4 Hz, 1H), 7.30 (t, J = 7.2 Hz, 1H), 7.15 - 7.24 (m, 5H), 6.23 (s, 2H), 4.76 (q, J = 6.8 Hz, 2H),
4.47 (9, J = 6.8 Hz, 2H), 4.07 (q, J = 7.2 Hz, 2H), 1.39 (t, J = 6.8 Hz, 3H), 1.25 (t, J = 7.2 Hz,

3H), 0.98 (t, J = 6.8 Hz, 3H).

3C-NMR (100 MHz, CDCls, ppm): & 157.0, 154.9, 151.6, 140.4, 137.4, 130.8, 129.4, 128.7,
127.6, 127.1, 127.0, 123.6, 122.1, 120.5, 116.2, 114.0, 111.9, 48.2, 46.8, 41.6, 37.3, 15.2, 13.1,

13.0.
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HRMS calcd. for CpeH2sN,O5 [M + H]*: 443.2083; found: 443.2088

7-Benzyl-1,3-diethyl-5-methyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-

2,4,6(3H)-trione (5j):
White solid; mp: 156-158 °C

'H-NMR (400 MHz, CDCls, ppm): & 7.98 (d, J = 8.4 Hz, 1H), 7.60 (d, J = 8 Hz, 1H), 7.54 (t, J = 8
Hz, 1H), 7.40 (t, J = 7.6 Hz, 1H), 7.24 - 7.42 (m, 5H), 6.27 (s, 2H), 4.57 (q, J = 7.2 Hz, 2H), 4.15

(s, 3H), 4.10 - 4.20 (m, 2H), 1.34 (t, J = 7.2 Hz, 3H), 1.08 (t, J = 6.8 Hz, 3H).

¥C-NMR (100 MHz, CDCls, ppm): & 157.5, 155.2, 151.6, 140.4, 137.3, 130.6, 129.3, 128.8,

127.6, 127.2, 126.9, 123.7, 122.2, 120.5, 116.7, 114.0, 111.9, 48.2, 46.7, 37.2, 33.8, 13.1, 13.0.
HRMS calcd. for CpsH4N,O3 [M + H]*: 429.1927; found: 429.1930

7-Butyl-1,3-diethyl-5-methyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-

2,4,6(3H)-trione (5k):
White solid; mp: 115-117 °C

'H-NMR (400 MHz, CDCls, ppm): & 7.87 (d, J = 8.4 Hz, 1H), 7.48-7.55 (m, 2H), 7.31 - 7.33 (m,
1H), 4.86 (t, J = 7.6 Hz, 2H), 4.47 (g, J = 6.8 Hz, 2H), 4.05 (g, J = 6.8 Hz, 2H), 4.05 (s, 3H), 1.83
—1.84 (m, 2H), 1.36 — 1.42 (m, 2H), 1.24 (t, J = 7.2 Hz, 3H), 0.97 (t, J = 6.8 Hz, 3H), 0.91 (t, J =

7.2 Hz, 3H).

3C-NMR (100 MHz, CDCl;, ppm): & 157.5, 155.1, 151.7, 140.1, 130.7, 129.4, 126.8, 123.6,

121.8, 120.2, 116.4, 113.5, 111.3, 46.7, 44.9, 37.1, 33.7, 33.0, 20.2, 13.9, 13.1, 13.0.

HRMS calcd. for C,H26N4O3 [M + H]": 395.2083; found: 395.2083
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7-Butyl-1,3,5-triethyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-2,4,6(3H)-trione

(51):
White solid; mp: 162-164 °C

'H-NMR (400 MHz, CDCls, ppm): & 7.86 (d, J = 8.4 Hz, 1H), 7.47 — 7.54 (m, 2H), 7.28 - 7.32 (m,
1H), 4.86 (t, J = 7.6 Hz, 2H), 4.75 (q, J = 6.8 Hz, 2H), 4.46 (g, J = 6.8 Hz, 2H), 4.06 (q, J = 7.2
Hz, 2H), 1.78 — 1.86 (m, 2H), 1.41 (t, J = 6.8 Hz, 3H), 1.34-1.43 (m, 2H), 1.24 (t, J = 7.2 Hz, 3H),

0.97 (t, J = 6.8 Hz, 3H), 0.91 (t, J = 7.2 Hz, 3H).

¥C-NMR (100 MHz, CDCl;, ppm): & 157.0, 154.7, 151.6, 140.1, 130.9, 129.5, 126.8, 123.6,

121.8, 120.3, 115.9, 113.5, 111.3, 46.7, 44.9, 41.5, 37.2, 33.0, 20.2, 15.2, 13.9, 13.1, 13.0.
HRMS calcd. for C,3H,sN,O3 [M + H]™: 409.2240; found: 409.2238
(b) Experimental characterization data of starting material (4):

N-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-yl)-N,1-dimethyl-1H-indole-2-

carboxamide (4a):
Colourless gummy gel

'H-NMR (400 MHz, CDClg, ppm): & 7.55 (d, J = 7.6 Hz, 1H); 7.26-7.35 (m, 3H, indole C3-H and
two ArH); 7.10 (t, J = 7.2 Hz, 1H); 6.46 (s, 1H, uracil C6-H); 3.89 (s, 3H); 3.42 (s, 3H), 3.37 (s,

3H); 3.32 (s, 3H).

3C-NMR (100 MHz, CDCy;, ppm): & 165.4, 160.7, 150.9, 141.1, 138.1, 131.9, 126.0, 123.7,

121.8, 120.2, 110.0, 105.3, 37.8, 37.3, 31.3, 28.5.

HRMS calcd. for C;7H1gN,O3 [M + H]*: 327.1457; found: 327.1455
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N-(1,3-Diethyl-2,4-diox0-1,2,3,4-tetrahydropyrimidin-5-yl)-N,1-dimethyl-1H-indole-2-

carboxamide (4b):
White solid; mp: 135-137 °C

'H-NMR (400 MHz, CDCI3, ppm): & 7.53 (d, J = 7.2 Hz, 1H); 7.33 (d, J = 8.4 Hz, 1H); 7.25-7.29
(m, 2H, indole C3-H and one ArH); 7.10 (t, J = 7.2 Hz, 1H), 6.43 (s, 1H, uracil C6-H); 3.91-3.92
(m, 2H, NCH,CHs), 3.88 (s, 3H); 3.71-3.77 (m, 2H, NCH,CH,); 3.35 (s, 3H); 1.23-1.31(m, 3H,

NCH,CHs); 1.08 (s, 3H, NCH,CHy).

¥C-NMR (100 MHz, CDCl;, ppm): & 165.4, 160.2, 149.9, 139.7, 137.9, 132.1, 126.1, 123.6,

121.6, 120.2, 109.9, 105.0, 45.1, 37.3, 37.1, 31.3, 14.3, 12.6.
HRMS calcd. for C19H,,N4O3 [M + H]": 355.1770; found: 355.1771

N-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-yl)-N-ethyl-1-methyl-1H-indole-2-

carboxamide (4c):
White solid; mp: 154-156 °C

'H-NMR (400 MHz, CDCl;, ppm): 8 7.55 (d, J = 7.6 Hz, 1H); 7.34 (d, J = 8.0 Hz, 1H); 7.27-7.29
(m, 2H, one ArH and one indole C3-H ), 7.10 (t, J = 7.2 Hz, 1H); 6.27 (s, 1H, uracil C6-H); 3.89

(s, 3H); 3.79 (brs, 2H, NCH,CH); 3.40 (s, 3H); 3.27 (s, 3H); 1.23 (t, J = 6.8 Hz, 3H, NCH,CHb).

3C-NMR (100 MHz, CDCl;, ppm): & 165.0, 161.0, 150.9, 141.1, 138.0, 132.5, 126.1, 123.5,

121.7,120.1, 110.0, 104.7, 44.7, 37.4, 31.3, 28.5, 13.1.
HRMS calcd. for C1gH20N4O3 [M + H]": 341.1614; found: 341.1619

N-Ethyl-N-(3-ethyl-1-methyl-2,4-diox0-1,2,3,4-tetrahydropyrimidin-5-yl)-1-methyl-1H-

indole-2-carboxamide (4d):
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Colourless gummy gel

'H-NMR (400 MHz, CDCl;, ppm): & 7.53 (d, J = 7.6 Hz, 1H); 7.33 (d, J = 8 Hz, 1H); 7.25-7.28
(m, 2H, one ArH and one indole C3-H ); 7.09 (t, J = 7.2 Hz, 1H); 6.40 (s, 1H, uracil C6-H); 3.86-
3.91 (m, 4H, one N-Me and 1H of NCH,CHjs); 3.70-3.80 (m, 3H, 1H of NCH,CH; and 2H of

NCH,CH,); 3.26 (s, 3H, N-Me); 1.23 (t, J = 6.8 Hz, 6H, two NCH,CHy).

®C-NMR (100 MHz, CDCls;, ppm): & 165.0, 160.9, 150.4, 140.3, 138.0, 132.5, 126.1, 123.5,

121.6, 120.1, 109.9, 104.8, 45.2, 44.4, 31.3, 28.5, 14.4, 13.2.
HRMS calcd. for Cy9H2,N403 [M + H]*: 355.1770; found: 355.1767

N-(3-Ethyl-1-methyl-2,4-dioxo0-1,2,3,4-tetrahydropyrimidin-5-yl)-N,1-dimethyl-1H-indole-2-

carboxamide (4e):
Colourless gummy gel

'H-NMR (400 MHz, CDCl, ppm): & 7.53 (d, J = 8 Hz, 1H); 7.33 (d, J = 8 Hz, 1H); 7.25-7.29 (m,
2H, one ArH and one indole C3-H); 7.10 (t, J = 7.6 Hz, 1H); 6.44 (s, 1H, uracil C6-H); 3.77 (s,
3H, N-Me); 3.77 (g, J = 7.2 Hz, 2H, NCH,CHy); 3.33 (s, 3H, N-Me); 3.27 (s, 3H, N-Me); 1.26 (t, J

= 7.2 Hz, 3H, NCH,CHy).

3C-NMR (100 MHz, CDCl;, ppm): & 165.5, 160.6, 150.4, 140.1, 138.0, 132.0, 126.1, 123.6,

121.7,120.2, 110.0, 105.3, 45.2, 37.5, 31.3, 28.4, 14.3.
HRMS calcd. for C1gH20N4O3 [M + H]": 341.1614; found: 341.1617

N-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-yl)-1-ethyl-N-methyl-1H-indole-2-

carboxamide (4f):

Colourless gummy gel
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'H-NMR (400 MHz, CDCls, ppm): & 7.57 (d, J = 7.6 Hz, 1H); 7.37 (d, J = 8.4 Hz, 1H); 7.28 (d, J
= 7.6 Hz, 1H); 7.26 (s, 1H, indole C3-H); 7.11 (t, J = 7.6 Hz, 1H); 6.48 (s, 1H, uracil C6-H); 4.40
(g, J = 7.2 Hz, 2H, NCH,CHs) 3.39 (s, 3H, N-Me); 3.33 (s, 3H, N-Me); 3.31 (s, 3H, N-Me); 1.46

(t, J = 7.2 Hz, 3H, NCH,CHy).

®C-NMR (100 MHz, CDCls;, ppm): & 165.4, 160.6, 150.9, 141.2, 137.0, 131.0, 126.3, 123.6,

121.9, 120.1, 110.2, 105.5, 39.7, 38.1, 37.4, 28.5, 15.6.
HRMS calcd. for CigHoN4O3 [M + H]*: 341.1614; found: 341.1611

N-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-yl)-N,1-diethyl-1H-indole-2-

carboxamide (49):
Colourless solid mp: 85-87 °C

'H-NMR (400 MHz, CDCls, ppm): & 7.56 (d, J = 6.8 Hz, 1H); 7.36 (d, J = 8.0 Hz, 1H); 7.22-7.28
(m, 2H, one ArH and one indole C3-H ); 7.09 (t, J = 7.2 Hz, 1H); 6.45 (s, 1H, uracil C6-H); 4.38
(d, J = 6.8 Hz, 2H, NCH,CHj5) 3.70-3.82 (m, 2H, NCH,CHy5); 3.38 (s, 3H, N-Me); 3.30 (s, 3H, N-

Me); 1.44-1.48 (m, 3H, NCH,CHs); 1.20-1.1.26 (m, 3H, NCH,CHy).

3C-NMR (100 MHz, CDCl;, ppm): & 165.4, 160.5, 150.4, 140.1, 136.9, 131.1, 126.3, 123.6,

121.8, 120.1, 110.2, 105.5, 45.2, 39.7, 37.2, 28.4, 15.6, 14.3.

HRMS calcd. for C19H,,N,O3 [M + H]": 355.1770; found: 355.1773
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N-(1,3-Diethyl-2,4-diox0-1,2,3,4-tetrahydropyrimidin-5-yl)-1-ethyl-N-methyl-1H-indole-2-

carboxamide (4h):
White solid; mp:126-128 °C

'H-NMR (400 MHz, CDCls, ppm): 8 7.53 (d, J = 7.2 Hz, 1H); 7.36 (d, J = 8.0 Hz, 1H); 7.22-7.28
(m, 2H, one ArH and one indole C3-H ); 7.09 (t, J = 7.2 Hz, 1H); 6.44 (s, 1H, uracil C6-H); 4.39
(9, J = 6.8 Hz, 2H, NCH,CH,); 3.93 (d, J = 6.4 Hz, 2H, NCH,CH,); 3.75 (d, J = 6.8 Hz, 2H,
NCH,CHy); 3.34 (s, 3H, N-Me); 1.45 (t, J = 7.2 Hz, 3H, NCH,CHjy); 1.22 (s, 3H, NCH,CHjy); 1.12

(s, 3H, NCH,CHs).

®C-NMR (100 MHz, CDCls, ppm): & 165.4, 160.2, 150.0, 139.9, 136.8, 131.2, 126.4, 123.5,

121.8,120.1, 110.1, 105.2, 45.1, 39.6, 37.3, 37.1, 15.6, 14.3, 12.7.
HRMS calcd. for CH24N4O3 [M + H]": 369.1927; found: 369. 1923

1-Benzyl-N-(1,3-diethyl-2,4-diox0-1,2,3,4-tetrahydropyrimidin-5-yl)-N-ethyl-1H-indole-2-

carboxamide (4i):
White solid; mp:132-134 °C

'H-NMR (400 MHz, CDCl;, ppm): & 7.51 (d, J = 8.4 Hz, 2H); 7.22-7.34 (m, 7H, six ArH and one
indole C3-H ); 7.11 (t, J = 7.6 Hz, 1H); 6.40 (s, 1H, uracil C6-H); 5.43 (s, 2H); 4.18 (s, 1H,
NCH,CH; ); 3.99 (q, J = 7.2 Hz, 2H, NCH,CHs); 3.42 (s, 1H, NCH,CHs ); 3.27 (s, 1H, NCH,CH;
); 3.12 (s, 1H, NCH,CH; ); 1.99 (t, J = 7.2 Hz, 3H, NCH,CH3); 1.12 (t, J = 7.2 Hz, 3H,

NCH,CHs); 0.88 (s, 3H, NCH,CHs).

3C-NMR (100 MHz, CDCl;, ppm): & 163.9, 160.0, 149.3, 140.2, 138.9, 137.1, 130.9, 128.2,
127.9, 127.2, 125.9, 123.3, 121.4, 119.8, 116.8, 109.3, 104.2, 46.4, 44.2, 41.8, 36.5, 13.7, 12.2,

11.9.
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HRMS calcd. for CeHgN,O3 [M + H]*: 444.2161; found: 444.2159

1-Benzyl-N-(1,3-diethyl-2,4-diox0-1,2,3,4-tetrahydropyrimidin-5-yl)-N-methyl-1H-indole-2-

carboxamide (4)):
White solid; mp: 116-118 °C

'H-NMR (400 MHz, CDCl;, ppm): & 7.54 (d, J = 7.6 Hz, 1H); 7.48 (d, J = 8.4 Hz, 1H); 7.26-7.35
(m, 7H, six ArH and one indole C3-H); 7.13 (t, J = 7.6 Hz, 1H); 6.43 (s, 1H, uracil C6-H); 5.70 (s,
2H); 4.38 (s, 1H, NCH,CHj3 ); 4.02 (q, J = 6.8 Hz, 2H, NCH,CHy); 3.44 (s, 1H, NCH,CHj3 ); 3.26

(s, 3H, NCH3 ); 1.22 (t, J = 6.8 Hz, 3H, NCH,CHj); 0.93 (s, 3H, NCH,CHs ).

¥C-NMR (100 MHz, CDCl;, ppm): & 164.8, 160.3, 149.8, 140.1, 139.1, 137.6, 131.2, 128.7,

127.9, 127.7, 126.4, 123.9, 121.9, 120.4, 119.4, 110.0, 105.1, 47.1, 44.8, 36.9, 36.2, 14.2, 12.8.
HRMS calcd. for CsH6N4O3 [M + H]": 431.2083; found: 431.2082

1-Butyl-N-(1,3-diethyl-2,4-diox0-1,2,3,4-tetrahydropyrimidin-5-yl)-N-methyl-1H-indole-2-

carboxamide (4k):
Colourless gummy liquid

'H-NMR (400 MHz, CDCl;, ppm): & 7.55 (d, J = 7.2 Hz, 1H); 7.37 (d, J = 8.0 Hz, 1H); 7.26 (d, J
= 8.0 Hz, 1H); 7.20 (s, 1H, C3-H of indole); 7.11(t, J = 7.2 Hz, 1H); 6.49 (s, 1H, C6-H of uracil);
4.35 (s, 2H, NCH,CHj3); 3.98 (d, J = 6.8 Hz, 2H, may NCH,CH, or NCH,CH3); 3.75 (d, J = 6.8
Hz, 2H, may NCH2CH, or NCH,CHg;); 3.36 (s, 3H, NCHj3); 1.85 (quintet, J = 7.6 Hz, 2H,
NCH,CH,CH,); 1.29-1.45 (m, 2H, -CH,CH,CHj); 1.22 (s, 3H, NCH,CH3); 1.64 (s, 3H,

NCH,CHs); 0.98 (t, J = 7.6 Hz, 3H, -CH,CHy).

3C-NMR (100 MHz, CDCl;, ppm): & 165.3, 160.2, 150.0, 139.9, 137.3, 131.2, 126.3, 123.5,

121.8, 120.1, 110.3, 105.3, 45.1, 44.5, 37.2, 37.1, 32.5, 20.3, 14.3, 13.9, 12.7.

sl4



HRMS calcd. for C,,HsN,O3 [M + H]*: 397.2240; found: 397.2243

1-Butyl-N-(1,3-diethyl-2,4-dioxo0-1,2,3,4-tetrahydropyrimidin-5-yl)-N-ethyl-1H-indole-2-

carboxamide (4l):
Colourless solid; mp: 82-84 °C

'H-NMR (400 MHz, CDCls, ppm): & 7.45 (d, J = 7.2 Hz, 1H); 7.26 (t, J = 8.0 Hz, 1H); 7.14-7.19
(m, 1H); 7.01 (t, J = 7.2 Hz, 2H); 6.37 (s, 1H, C6-H of uracil); 4.25 (s, 2H, may NCH,CH, or
NCH,CHs); 3.89 (d, J = 6.4 Hz, 3H, may NCH,CH, or NCH,CH3); 3.67-3.72 (m, 3H, may
NCH,CH, or NCH,CHs); 1.76 (quintet, J = 7.6 Hz, 2H, NCH,CH,CH,); 1.21-1.28 (m, 2H, -
CH,CH,CHy); 1.16 (t, J = 7.2 Hz, 6H, NCH,CHs); 1.01 (s, 3H, NCH,CH); 0.89 (t, J = 7.6 Hz, 3H,

-CH,CHy).

3C-NMR (100 MHz, CDCl;, ppm): & 164.9, 160.5, 150.0, 140.2, 137.2, 131.7, 126.3, 123.3,

121.7, 120.0, 110.2, 104.7, 45.0, 44.5, 44.0, 37.1, 32.5, 20.3, 14.3, 13.9, 13.2, 12.6.
HRMS calcd. for C,3H3oN,O3 [M + H]": 411.2396; found: 411.2391

N-(1,3-Diethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-yl)-N-methyl-1H-indole-2-

carboxamide (4m):
White solid; mp: 210-212 °C

'H-NMR (400 MHz, CDCls, ppm): 8 9.52 (s, 1H, NH); 7.47 (d, J = 7.2 Hz, 1H); 7.34 (d, J = 8.4
Hz, 1H); 7.28 (s, 1H, C3-H of indole); 7.19 (t, J = 8.4 Hz, 1H); 7.02 (t, J = 7.2 Hz, 1H); 6.13 (s,
1H, C6-H of uracil); 4.00 (g, J = 6.8 Hz, 2H, NCH,CHy); 3.77(q, J = 7.2 Hz, 2H, NCH,CHz); 3.32

(s, 3H, NCHa); 1.24 (t, J = 7.2 Hz, 3H, NCH,CHj); 1.18 (t, J = 6.8 Hz, 3H, NCH,CHs).

3C-NMR (100 MHz, CDCl;, ppm): & 163.4, 160.2, 150.3, 141.2, 135.6, 129.1, 127.6, 124.7,

122.1, 120.5, 118.6, 111.9, 105.9, 45.2, 37.8, 37.2, 14.5, 12.8.
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HRMS calcd. for CigHoN4O03 [M + H]*: 341.1614; found: 341.1618

(4) References:

1. D. B. England; A. Padwa Org. Lett. 2008, 10, 3631.
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(5) NMR (*H and **C) spectra of products (5):

1,3,5,7-Tetramethyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-2,4,6(3H)-trione
(5a):
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1,3-Diethyl-5,7-dimethyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-2,4,6(3H)-

trione (5b):
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5-Ethyl-1,3,7-trimethyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-2,4,6(3H)-

trione (5c):
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3,5-Diethyl-1,7-dimethyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-2,4,6(3H)-

trione (5d):
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3-Ethyl-1,5,7-trimethyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-2,4,6(3H)-

trione (5e):

-4

=3

w

Fo

100" Q= =— . L=
— o

W

[ e

o
Soe
T
1.0
r\r
=}
-

™ LSk L — -  —
. . TTE
— -
b= )
(3]
- _D
U} LEL p—— o - T—
0t
o VKR 3
BZS" ¥ " 4
SES ¥ '..‘j_L;
235y | -
BLS ¥
._.-_,:
o
L
tal
o
&
_d"
@
¥IZL
IBE"L | =
266" ¢ -
TobL
ETHL
ETH'L N
ShS"L " TorE
5557 L
165" L
109°¢ L9 _00°1
0Z6°L -
ML
=5 1)
~ =
™
Q
E =
=1 -
Q
= o
— &
1
(n
oM

s25



naE i1 IO T 011 e Fay | f 3
B e

PP SR [T -

d/Z8NIF2HUI ~Hd

s26



7-Ethyl-1,3,5-trimethyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-2,4,6(3H)-

trione (5f):
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5,7-Diethyl-1,3-dimethyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-2,4,6(3H)-

trione (59):
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1,3,7-Triethyl-5-methyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-2,4,6(3H)-

trione (5h):
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7-Benzyl-1,3,5-triethyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-2,4,6(3H)-

trione (5i):
g
w
[
¥EE"0 L=
L9670 =
FEETO
100°1
s10°1 Ho
FEO" T
ZBL T
0z 1 » I_o
¥EZ'1 o 20TE
2521 J' -
€921 LI°E
208175 2 | w 216
EFE"T —_— - _JLE'Z
SLE"T
THE" T
08" 1 [ =
$IHL P
1
08kt
B58°T L
82571 L
L=]
[~
o
e
4 2 g
- 080" F -
g LLO"F T
- 560" ¥ L5 3
5 SHEY
— k¥ W ————
o a:.rr> - —t8l
N 11 R —
= ZEL'W L8 §
o BYLTH | =
9L ¥ w
EBL"F
W
[
| L=
- e 4
TEZ 9~ = 6T
9Nl L .
65T°L -
LLT L
ZET L
0TZ'L o
0EZ L L2
WL T —5Es
¥EZ'L EL T
zot‘:.? o Zy07 1
TZE"L ~ E0" T
ETH'L
1] ] ' —"'T.[
LShL | o =8
£6F°L [=
FIS'L |
£98°L I
688°L =0
[+ I
e I
- Le
— [
z; &
t
[l [ w
$
] I
o I
m

s33



08.01.2014

BR-Benzyl/AP

\V

£
ET"E
'S

L™SL-
W};E}
9g LL

PR

30

e ey
a0

50

150

10

e Lt Se
L&D

s34



7-Benzyl-1,3-diethyl-5-methyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-

2,4,6(3H)-trione (5j):
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7-Butyl-1,3-diethyl-5-methyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-

2,4,6(3H)-trione (5k):
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7-Butyl-1,3,5-triethyl-5,7-dihydro-1H-pyrimido[4',5":5,6]pyrido[3,4-b]indole-2,4,6(3H)-trione

(51):
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NMR (*H and C) spectra of starting materials (4):

N-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-yl)-N,1-dimethyl-1H-indole-2-

carboxamide (4a):

Ppm

|
>N [ ps
Me—N\jo -
{ r
N-Me | |
GRS
v B
4a Me '
~N € ” i
i N\ gj =ies
= 3 L T\&6°2
S w7 W
|
{
| =
i.::
" |
= o
: :
o L

s41



02.8.2013

BR-InMe4

1€°¢

61"
8L’
83°
s0°

£6*

(18

L9

oy
r~ o~

'S01 —

0TIl —

0T ~o
22—
g
NI—

It —

U8 —
l—

st —

N-Me
=
N* 0

4a fVIe

* equivalent carbon

T
190

T T T T
170 160 150 140

T
180

s42



N-(1,3-Diethyl-2,4-diox0-1,2,3,4-tetrahydropyrimidin-5-yl)-N,1-dimethyl-1H-indole-2-

carboxamide (4b):
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N-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-yl)-N-ethyl-1-methyl-1H-indole-2-

carboxamide (4c):
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DEPT spectra of 4c:
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N-Ethyl-N-(3-ethyl-1-methyl-2,4-diox0-1,2,3,4-tetrahydropyrimidin-5-yl)-1-methyl-1H-

indole-2-carboxamide (4d):
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N-(3-Ethyl-1-methyl-2,4-dioxo0-1,2,3,4-tetrahydropyrimidin-5-yl)-N,1-dimethyl-1H-indole-2-

carboxamide (4e):
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N-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-yl)-1-ethyl-N-methyl-1H-indole-2-

carboxamide (4f):
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N-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-yl)-N,1-diethyl-1H-indole-2-

carboxamide (49):
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N-(1,3-Diethyl-2,4-diox0-1,2,3,4-tetrahydropyrimidin-5-yl)-1-ethyl-N-methyl-1H-indole-2-

carboxamide (4h):
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1-Benzyl-N-(1,3-diethyl-2,4-dioxo0-1,2,3,4-tetrahydropyrimidin-5-yl)-N-ethyl-1H-indole-2-

carboxamide (4i):
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1-Benzyl-N-(1,3-diethyl-2,4-diox0-1,2,3,4-tetrahydropyrimidin-5-yl)-N-methyl-1H-indole-2-

carboxamide (4j):
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1-Butyl-N-(1,3-diethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-yl)-N-methyl-1H-indole-2-

carboxamide (4k):

24.02.2014

BR-Butyl-2

%6 "
aLe"
L1
»aL-
L{t
ELE"
T
FOE"
ZZE"
SEE”
FSE"
ELE™
T6E"
otR"

11

LED”

Lie”

sg8”
558"
ELB”

Z68°
¥IE"

SkL"
eeL"

-

"k

L6
E66E

SFE

Lak"
880"
sot-
¥ET"
661"
ESZ"

ELE"
e8|z
BSE"
BLE"
ors”
BGS”

1]

O ol el e el e et el el el el el el el S

| TSN\

N4

-0.5 ppm

0.0

VL

5
e
Gl B
e

4k

"Bu

s62



27.02.2014

BR-Butyl-2

89"
ag-
Lz

L1

£s°
[0
1z

¥s"
60"

LL
&0
i)

1€°

LT

o
L’
LF*
az"
[1%
4
£6°

oo*

LT

£

L—
LE
LE

b=
[1 R

9L
‘LLE;}
LL

s01—

"0 —

02T =~
] —
EET—"
T —

ET—

LE]=——
GET—

05T —

Hl—

5[ —

ity

o Et

Et- QO

N-Me
SRy

4k "Bu

-Z

AT

|

Ppm

10

30

&0 50

TO

T T T T T T T T T
180 170 160 150 140 130 120 110 100 90

150

s63



1-Butyl-N-(1,3-diethyl-2,4-dioxo0-1,2,3,4-tetrahydropyrimidin-5-yl)-N-ethyl-1H-indole-2-

carboxamide (4l):
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N-(1,3-Diethyl-2,4-diox0-1,2,3,4-tetrahydropyrimidin-5-yl)-N-methyl-1H-indole-2-

carboxamide (4m):
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