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1. General Information.

All compounds were fully characterized by spectroscopic data. The NMR spectra were
recorded on a Bruker DRX500 or DRX600, chemical shifts (o) are expressed in ppm, and J
values are given in Hz, and deuterated CDCls was used as solvent. The reactions were monitored
by thin layer chromatography (TLC) using silica gel GF2s4. The melting points were determined
on XT-4A melting point apparatus and are uncorrected. HRMs were performed on a Agilent
LC/Msd TOF instrument. X-ray diffraction was obtained by APEX DUO.

All chemicals and solvents were used as received without further purification unless
otherwise stated. All chemicals were purchased from Adamas-beta. Column chromatography
was performed on silica gel (Qingdao, 200-300 mesh). HKAs 1 were prepared according to the

literature™. lodonium ylides were prepared according to the literaturel.

2. General Procedure for the Preparation of 3-5

2.1 Synthesis of pyrimido[1,2-a]indole derivatives (PI1DOs) 3.

NH EWG
Lol
H

1

Ph [CP*RNCly], (2.5 mol%)
' AgSbF (10 mol%) o EW

G
AcOH (1.0 eq.) g %/H
A N
re?litxcingh R m \/Jn
R’ 3
Enaminones (1, 1.1 mmol), iodonium ylides (2, 1.0 mmol), [Cp*RhClz]> (2.5 mol%), AgSbFs

(10.0 mol%), and acetic acid (HOAc, 1.0 mmol) were combined in a 25 mL round-bottom flask.

The mixture was stirred and heated under reflux in acetone (5 mL) for 8 hours, or until the
iodonium ylides were completely consumed. Subsequently, the mixture was allowed to cool to
room temperature, followed by the addition of dichloromethane (DCM, 15 mL>2). The organic
phase was washed with a sodium chloride (NaCl) solution (10 mL), dried over sodium sulfate

(Na2S0a4), concentrated, and purified by flash column chromatography to yield compound 3.
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2.2 Synthesis of pyrimido[1,2-a]indole derivatives (P11DOs) 4.

-Ph [Cp*RhCL,], (2.5 mol%) (Y
\ NaSbFg (10 mol%) (@) N NH
<:NH_ EWG O o AcOH (1.0 eq.) 9 7[
— +
NH ¢ DCE, reflux, 12h COAr
R| R" Rl R" 4
2

Enaminones (1, 1.1 mmol), iodonium ylides (2, 1.0 mmol), [Cp*RhCl]> (2.5 mol%), NaSbFs
(10.0 mol%), and acetic acid (1.0 mmol) were added to a 25 mL round-bottom flask. The mixture
was stirred and heated under reflux in dichloroethane (5 mL) for 12 hours, or until the iodonium
ylides were completely consumed. Following this, the mixture was cooled to room temperature,
and dichloromethane (DCM, 15 mL x 2) was added. The organic layer was washed with a
sodium chloride (NaCl) solution (10 mL), dried over sodium sulfate (Na2SQOa4), concentrated, and

purified by flash column chromatography to yield compounds 4.

2.3 Synthesis of pyrimido[1,2-a]indole derivatives (PI1DOs) 5.

NO,
|/Ph [Cp*RNCly], (2.5 mol%) HQ H
| AgSbFg (10 mol%) N
<:NH_N02 ) o o AcOH (1.0 eq.) N
H 4 DCE, reflux, 12h R’
2 5

Enaminones (1, 1.1 mmol), iodonium ylides (2, 1.0 mmol), [Cp*RhCl:]. (2.5 mol%), AgSbFs
(10.0 mol%), and acetic acid (1.0 mmol) were added to a 25 mL round-bottom flask. The mixture
was stirred and heated under reflux in dichloroethane (5 mL) for 12 hours, or until the iodonium
ylides were completely consumed. Following this, the mixture was cooled to room temperature,
and dichloromethane (DCM, 15 mL x 2) was added. The organic layer was washed with a
sodium chloride (NaCl) solution (10 mL), dried over sodium sulfate (Na=SOs), concentrated, and

purified by flash column chromatography to yield compounds 5.
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2.4 Synthesis of pyrimido[1,2-a]indole derivatives (PI11DOs) 3k.

(\NH 0
N

N [CP*RNCly], (2.5 mol%) ° 5
AgSbFg (10 mol%)
+ AcOH (1.0 eq.) HN—” j
_Ph Acetone N
|I reflux, 8h L
O 0 3k, 78%

3 mmol, 852 mg

Enaminones (1, 3.3 mmol), iodonium ylides (2, 3.0 mmol), [Cp*RhClz]> (2.5 mol%), AgSbFs
(10.0 mol%), and acetic acid (HOAc, 3.0 mmol) were combined in a 25 mL round-bottom flask.
The mixture was stirred and heated under reflux in acetone (10 mL) for 8 hours, or until the
iodonium ylides were completely consumed. Subsequently, the mixture was allowed to cool to
room temperature, followed by the addition of dichloromethane (DCM, 60 mL>2). The organic
phase was washed with a sodium chloride (NaCl) solution (30 mL), dried over sodium sulfate
(Na2S0a4), concentrated, and purified by flash column chromatography to yield compound 3k 852
mg, yield is 78%.

3. Spectroscopic Data.

10-(4-methylbenzoyl)-1,3,4,6,7,8-hexahydropyrimido[1,2-a]indol-9(2H)-one (3a)

Yellow solid (70%, 215mg); Mp: 231.7-232.7 <C; 'H NMR (600 MHz, DMSO-ds): J = 2.00-
2.05 (M, 2H, CH2), 2.19 (t, J = 6.12 Hz, 2H, CHy), 2.32 (s, 3H, CHz), 2.70 (t, J = 6.12 Hz, 2H,
CHy), 3.34-3.36 (M, 2H, CH,), 3.88 (t, J = 5.94 Hz, 2H, CHy), 7.08 (d, J = 7.92 Hz, 2H, ArH),
7.38 (d, J = 7.98 Hz, 2H, ArH), 7.78 (s, 1H, NH); 13C NMR (150 MHz, DMSO-de): 6 = 21.1,
21.1,21.5, 22.6, 38.3, 38.4, 40.7, 96.6, 116.1, 128.1, 128.9, 139.6, 140.0, 142.1, 148.8, 187.9,
189.9. HRMS (TOF ES*): m/z calcd for C1sH2002N2Na [(M+Na)*], 331.1417; found, 331.1416.
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10-(4-bromobenzoyl)-1,3,4,6,7,8-hexahydropyrimido[1,2-a]indol-9(2H)-one (3b)
Br
0

N/ )
<\/N
Yellow solid (85%, 316mg); Mp: 288.2-289.2 <C; H NMR (500 MHz, CDCls-dg): & = 2.10-
2.15 (M, 2H, CHy), 2.17-2.22 (m, 2H, CHy), 2.34 (t, J = 6.00 Hz, 2H, CH), 2.66 (t, J = 6.15 Hz,
2H, CHy), 3.48-3.50 (m, 2H, CHy), 3.86 (t, J = 6.00 Hz, 2H, CH,), 7.43-7.47 (m, 4H, ArH), 7.94
(s, 1H, NH); 33C NMR (125 MHz, CDCls-ds): 6 = 21.0, 21.4, 22.5, 38.0, 38.2, 40.5, 97.4, 116.3,
1245, 129.9, 1305, 141.3, 141.4, 149.3, 188.9, 190.8. HRMS (TOF ES*): m/z calcd for
Ci1sH170:N; [(M+Na)*], 395.0366; found, 395.0365.

10-benzoyl-1,3,4,6,7,8-hexahydropyrimido[1,2-a]indol-9(2H)-one (3c)

Yellow solid (82%, 241mg); Mp: 233.1-234.1 <C; *H NMR (600 MHz, CDCls-dg): J = 2.09-
2.13 (M, 2H, CHy), 2.17-2.21 (m, 2H, CH2), 2.32 (t, J = 6.12 Hz, 2H, CHy), 2.65 (t, J = 6.12 Hz,
2H, CHy), 3.47-3.50 (m, 2H, CHy), 3.85 (t, J = 6.00 Hz, 2H, CH,), 7.33 (t, J = 7.68 Hz, 2H,
ArH), 7.40 (t, J = 7.26 Hz, 1H, ArH), 7.56 (t, J = 7.08 Hz, 2H, ArH), 7.92 (s, 1H, NH); 13C
NMR (150 MHz, CDCls-de): J = 21.1, 21.4, 22.6, 38.2, 40.5, 97.6, 116.6, 127.3, 128.1, 130.0,
140.8, 142.6, 149.0, 190.5, 190.6. HRMS (TOF ES*): m/z calcd for CigHisO2Nz [(M+H)'],
295.1441; found, 295.1440.

10-(4-fluorobenzoyl)-1,3,4,6,7,8-hexahydropyrimido[1,2-a]indol-9(2H)-one (3d)
F
o

N/ y
<\/N
Yellow solid (85%, 265mg); Mp: 196.8-197.8 <C; *H NMR (500 MHz, DMSO-de): § = 1.99-
2.04 (M, 2H, CH), 2.18 (t, J = 6.05 Hz, 2H, CHy), 2.69 (t, J = 6.10 Hz, 2H, CHy), 3.36-3.38 (m,
2H, CH2), 3.88 (t, J = 5.95 Hz, 2H, CHy), 7.06-7.10 (m, 2H, ArH), 7.48-7.51 (m, 2H, ArH), 7.88
(s, 1H, NH): 23C NMR (125 MHz, DMSO-ds): 6 = 21.0, 21.1, 22.5, 38.3, 38.3, 40.2, 114.3 (d, J
= 21.3 Hz), 131.0 (d, J = 8.8 Hz), 131.0 (d, J = 8.8 Hz), 139.4 (d, J = 3.8 Hz), 142.6, 149.1,
163.4 (d, J = 245.0 Hz), 186.5, 190.0; 1°F NMR (470 MHz, DMSO-de): 6 = -111.9. HRMS (TOF
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ES™): m/z calcd for C1gH1702N2Na [(M+Na)*], 335.1166; found, 335.1165.

10-(4-isopropylbenzoyl)-7-methyl-1,3,4,6,7,8-hexahydropyrimido[1,2-a]indol-9(2H)-one (3e)

Yellow solid (84%, 294mg); Mp: 227.9-228.9 <C; *H NMR (500 MHz, CDCls-ds): 6 = 1.26 (t,
J =5.95 Hz, 6H, 2CHz), 2.09-2.18 (M, 4H, 1CHs, 1CH,), 2.33-2.37 (m, 2H, CH), 2.63-2.68 (m,
2H, CHy), 2.89-2.95 (m, 1H, CHy), 3.45-3.47 (m, 2H, CHy), 3.83-3.87 (m, 2H, CH>), 7.18 (d, J =
8.10 Hz, 2H, ArH), 7.54 (d, J = 8.20 Hz, 2H, ArH), 7.87 (s, 1H, NH); 3C NMR (125 MHz,
CDCls-dg): 6 = 21.2, 21.4, 22.6, 23.8, 34.0, 38.2, 38.2, 40.5, 97.5, 116.7, 125.3, 128.6, 139.9,
140.6, 140.7, 148.9, 150.9, 190.1, 190.5. HRMS (TOF ES*): m/z calcd for CazHzrO2N, [(M+H)*],
351.2067; found, 351.2063.

10-(4-fluorobenzoyl)-7-methyl-1,3,4,6,7,8-hexahydropyrimido[1,2-a]indol-9(2H)-one (3f)

N
(vt
Yellow solid (85%, 277mg); Mp: 267.7-268.7 <C; 'H NMR (500 MHz, DMSO-ds): § = 1.07 (d,
J = 6.30 Hz, 3H, CHz3), 1.98-2.09 (m, 3H, 2CHz), 2.16-2.20 (m, 1H, CH), 2.25-2.36 (m, 2H,
CHy), 2.82-2.85 (m, 1H, CH), 3.35-3.39 (m, 2H, CH>), 3.82-3.93 (m, 2H, CH>), 7.06-7.10 (m,
2H, ArH), 7.47-7.50 (m, 2H, ArH), 7.86 (s, 1H, NH); *C NMR (125 MHz, DMSO-dg): § = 21.0,
21.3, 29.1, 30.5, 38.3, 40.2, 46.8, 96.5, 114.3 (d, J = 21.3 Hz), 115.4, 131.0 (d, J = 8.8 Hz),
139.4 (d, J = 2.5 Hz), 142.1, 149.3, 163.4 (d, J = 245.0 Hz), 186.5, 189.9; *°F NMR (470 MHz,
DMSO-ds): 6 = -111.9. HRMS (TOF ES*): m/z calcd for CioHa002N2F[(M+H)*], 327.1503;
found, 327.1501.

10-(4-isopropylbenzoyl)-7-phenyl-1,3,4,6,7,8-hexahydropyrimido[1,2-a]indol-9(2H)-one (3g)

S8



Yellow solid (79%, 325mg); Mp:197.9-198.9 <T; *H NMR (500 MHz, CDCls-dg): § = 1.24-
1.27 (m, 6H, 2CHa), 2.16 (t, J = 5.75 Hz, 2H, 1CHy), 2.63 (t, J = 2.90 Hz, 2H, CH>), 2.79-2.84
(m, 1H, CH), 2.91-2.99 (m, 2H, CH>), 3.44-3.54 (m, 3H, 1CH>, 1CH>), 3.78-3.86 (m, 2H, CH>),
7.20 (d, J = 8.15 Hz, 2H, ArH), 7.26 (d, J = 5.90 Hz, 1H, ArH), 7.30 (d, J = 7.55 Hz, 2H, ArH),
7.35 (t, J = 7.45 Hz, 2H, ArH), 7.56 (d, J = 8.20 Hz, 2H, ArH), 7.88 (s, 1H, NH); 3C NMR (125
MHz, CDCls-ds): 6 = 21.2, 23.8, 23.9, 29.4, 34.0, 38.2, 40.6, 41.1, 45.2, 97.4, 116.4, 125.4, 126.8,
127.1,128.7, 128.8, 139.8, 143.2, 149.2, 151.0, 189.3, 190.2. HRMS (TOF ES*): m/z calcd for
C27H290:N2 [(M+H)*], 413.2224; found, 413.2222.

10-(4-chlorobenzoyl)-7-phenyl-1,3,4,6,7,8-hexahydropyrimido[1,2-a]indol-9(2H)-one (3h)

Yellow solid (85%, 343mg); Mp: 198.7-199.7 <C; 'H NMR (600 MHz, CDCls-ds): § = 2.03 (t,
J=5.70 Hz, 2H, CHy), 2.31-2.34 (m, 1H, CHy), 2.59-2.63 (m, 1H, CH;), 2.85-2.89 (m, 1H, CH),
3.03-3.06 (M, 1H, CHy), 3.36-3.40 (m, 2H, CHy), 3.45-3.49 (m, 1H, CH), 3.83-3.86 (m, 1H,
CHy), 3.93-3.96 (M, 1H, CHy), 7.25 (t, J = 7.32 Hz, 1H, ArH), 7.33-7.36 (m, 6H, ArH), 7.46-
7.48 (m, 2H, ArH), 7.95 (s, 1H, NH); 3C NMR (150 MHz, CDCls-ds): § = 20.9, 28.9, 38.3, 40.2,
40.5, 45.3, 96.5, 115.4, 127.1, 127.5, 127.6, 128.9, 130.4, 134.6, 141.7, 142.0, 144.1, 149.5,
186.5, 189.0. HRMS (TOF ES*): m/z calcd for CzaH22ClO2Nz [(M+H)*], 405.1364; found,
405.1364.

10-(4-fluorobenzoyl)-7-phenyl-1,3,4,6,7,8-hexahydropyrimido[1,2-a]indol-9(2H)-one (3i)
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Yellow solid (86%, 333mg); Mp: 256.4-257.4 <C; 'H NMR (500 MHz, DMSO-ds): 6 = 2.03 (s,
2H, CHy), 2.33 (d, J = 13.75 Hz, 1H, CHy), 2.62 (t, J = 15.60 Hz, 1H, CHy), 2.87-2.90 (m, 1H,
CHy), 3.03-3.07 (m, 1H, CHy), 3.36 (s, 2H, CHy), 3.48 (d, J = 10.75 Hz, 1H, CHy), 3.84 (t, J =
5.80 Hz, 1H, CH>), 3.95 (t, J = 6.15 Hz, 1H, CHy), 7.11 (t, J = 8.55 Hz, 2H, ArH), 7.26 (t, J =
6.90 Hz, 1H, ArH), 7.34-7.41 (m, 4H, ArH), 7.53 (d, J = 5.70 Hz, 2H, ArH), 7.92 (s, 1H, NH);
13C NMR (125 MHz, DMSO-dg): J = 21.0, 28.9, 38.3, 39.8, 40.2, 45.5, 96.5, 114.3 (d, J = 21.3
Hz), 1155, 127.1, 127.5, 128.9, 131.0 (d, J = 8.8 Hz), 139.3, 141.8, 144.1, 149.4, 163.5 (d, J =
245.0 Hz), 186.6, 189.0; °F NMR (470 MHz, DMSO-dg): § = -111.7. HRMS (TOF ES*): m/z
calcd for C24H202N2F [(M+H)*], 389.1660; found, 389.1664.

10-(4-methoxybenzoyl)-7,7-dimethyl-1,3,4,6,7,8-hexahydropyrimido[1,2-a]indol-9(2H)-one
3J)

OCH,

Yellow solid (88%, 309mg); Mp: 221.7-222.7 <C; *H NMR (600 MHz, CDCls-ds): 6 = 1.13 (s,
6H, 2CHs), 2.19 (t, J = 5.76 Hz, 2H, CHy), 2.26 (s, 2H, CH), 2.54 (s, 2H, CHy), 3.46-3.48 (m,
2H, CH,), 3.83 (t, J = 6.06 Hz, 5H, 1CH2, 1CHs), 6.82-6.84 (m, 2H, ArH), 7.56-7.58 (m, 2H,
ArH), 5.60 (s, 1H, NH); *3C NMR (150 MHz, CDCls-dg): J = 21.2, 28.7, 35.0, 35.4, 38.2, 40.5,
52.7,55.2,97.2,112.5, 115.5, 130.5, 134.9, 139.1, 148.9, 161.3, 189.4, 190.6. HRMS (TOF ES™):
m/z calcd for C21H2503N2 [(M+H)*], 353.1860; found, 353.1861.

10-(4-isopropylbenzoyl)-7,7-dimethyl-1,3,4,6,7,8-hexahydropyrimido[1,2-a]indol-9(2H)-one
(3k)



Yellow solid (82%, 298mg); Mp: 225.2-226.2 <T; *H NMR (500 MHz, DMSO-ds): 6 = 1.07 (d,
J =11.9 Hz, 6H, 2CHs3), 1.15-1.21 (m, 6H, 2CHs), 1.99-2.04 (m, 2H, CHy), 2.12 (s, 2H, CHy),
3.03-3.07 (M, 1H, CHy), 2.61 (s, 2H, CHy), 2.87-2.92 (m, 1H, CH), 3.33-3.37 (m, 2H, CHy), 3.86
(t, J = 5.95 Hz, 2H, CH>), 7.13 (d, J = 8.15 Hz, 2H, ArH), 7.26 (t, J = 6.90 Hz, 1H, ArH), 7.38
(d, J = 8.20 Hz, 2H, ArH), 7.78 (s, 1H, NH); 2*C NMR (125 MHz, DMSO-ds): J = 21.1, 24.2,
28.7, 33.8, 34.8, 35.0, 38.3, 40.2, 52.7, 60.2, 96.4, 114.7, 125.4, 129.0, 140.3, 140.4, 149.0, 150.4,
187.8, 189.9. HRMS (TOF ES"): m/z calcd for C23H2902N2 [(M+H)*], 365.2224; found,
365.2221.

10-(4-fluorobenzoyl)-7,7-dimethyl-1,3,4,6,7,8-hexahydropyrimido[1,2-a]indol-9(2H)-one
@)

Yellow solid (89%, 302mg); Mp: 244.4-245.4 <C; *H NMR (500 MHz, DMSO-ds): 6 = 1.06 (s,
6H, 2CHs), 2.03 (t, J = 5.60 Hz, 2H, CH>), 2.12 (s, 2H, CHy), 2.50-2.52 (m, 2H, CH>), 3.87 (d, J
= 5.90 Hz, 2H, CHy), 7.07-7.10 (m, 2H, ArH), 7.45-7.48 (m, 2H, ArH), 7.86 (s, 1H, NH); 3C
NMR (125 MHz, DMSO-dg): 0 = 21.0, 28.7, 34.7, 35.0, 38.2, 39.9, 52.7, 96.4, 114.2, 114.4,
130.9 (d, J = 8.8 Hz), 139.4 130.9 (d, J = 2.5 Hz), 140.9, 149.3, 163.4 (d, J = 245.0 Hz), 186.6,
190.0. HRMS (TOF ES™): m/z calcd for C20H2202N2F [(M+H)™], 341.1660; found, 341.1655.

10-(4-fluorobenzoyl)-7,7-dimethyl-1,3,4,6,7,8-hexahydropyrimido[1,2-a]indol-9(2H)-one
(3m)

Yellow solid (72%, 236mg); Mp: 246.4-247.4 <T; *H NMR (500 MHz, DMSO-de): & = 1.09 (s,
6H, 2CHs), 2.00-2.03 (M, 2H, CH2), 2.21 (s, 2H, CH2), 2.62 (s, 2H, CH,), 3.86 (d, J = 5.90 Hz,
2H, CHo), 7.00-7.01 (m, 1H, ArH), 7.14-7.15 (m, 1H, ArH), 7.59 (s, 1H, NH), 7.64-7.65 (m, 1H,
ArH): 13C NMR (125 MHz, DMSO-de): J = 21.1, 28.8, 34.8, 35.0, 38.3, 39.9, 52.7, 96.3, 114.7,
127.4, 130.3, 131.3, 141.3, 146.9, 148.9, 179.4, 190.2. HRMS (TOF ES*): m/z calcd for
Ci1sH2102N,S [(M+H)*], 329.1318; found, 329.1316.
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11-(4-methylbenzoyl)-1,2,3,4,6,7,8,9-octahydro-10H-cyclohepta[4,5]pyrrolo[1,2-
a]pyrimidin-10-one (3n)

Yellow solid (20%, 64mg); Mp: 198.7-199.7 <C; *H NMR (600 MHz, CDCls-ds): J = 1.86-1.92
(M, 4H, 2CHy), 2.17 (t, J = 5.76 Hz, 2H, CH2), 2.33 (s, 3H, CH3), 2.53 (t, J = 6.54 Hz, 2H, CHy),
2.74 (t, J = 5.76 Hz, 2H, CH,), 3.41-3.44 (m, 2H, CH,), 3.80 (t, J = 6.06 Hz, 2H, CHy), 7.10 (d,
J=17.92 Hz, 2H, ArH), 7.43 (d, J = 7.98 Hz, 2H, ArH), 7.58 (s, 1H, NH); 13C NMR (150 MHz,
CDCls-dg): 6 = 21.5, 21.5, 22.4, 25.0, 25.7, 37.9, 40.5, 44.2, 99.4, 121.3, 127.7, 128.3, 132.8,
139.8, 139.9, 147.8, 190.0, 197.6. HRMS (TOF ES*): m/z calcd for CaoHasO2Nz [(M+H)'],
323.1754; found, 323.1760.

9-(4-methoxybenzoyl)-1,2,3,5,6,7-hexahydro-8H-imidazo[1,2-a]indol-8-one (30)
OCHj
o

HN—

(-
Yellow solid (80%, 248mg); Mp: 273.9-274.9 <T; 'H NMR (500 MHz, DMSO-ds): 6 = 1.98-
2.03 (M, 2H, CHy), 2.21 (t, J = 6.00 Hz, 2H, CHy), 2.71 (t, J = 6.05 Hz, 2H, CHy), 3.79 (s, 3H,
OCHs), 3.90 (t, J = 7.90 Hz, 2H, CHy), 4.04-4.07 (m, 2H, CHy), 6.71 (s, 1H, NH), 6.85-6.87 (m,
2H, ArH), 7.55-7.58 (m, 2H, ArH); *3C NMR (125 MHz, DMSO-dg): 6 = 21.7, 23.0, 38.3, 42.4,
49.1, 55.6, 95.5, 113.0, 119.8, 131.2, 133.9, 139.1, 154.4, 161.6, 187.2, 190.1. HRMS (TOF ES"):
m/z calcd for C1gH1903N2 [(M+H)*], 311.1390; found, 311.1388.

6-methyl-9-(4-methylbenzoyl)-1,2,3,5,6,7-hexahydro-8H-imidazo[1,2-a]indol-8-one (3p)
(\NH
N I\ O

NS

Yellow solid (70%, 205mg); Mp: 232.7-233.7 C; H NMR (500 MHz, CDCls-de): § = 2.11 (t,
J=6.30 Hz, 2H, CH>), 2.36 (t, J = 4.80 Hz, 5H, CHs, CHy), 2.68 (t, J = 6.20 Hz, 2H, CH2),
4.00-4.07 (M, 4H, 2CH,), 5.60 (s, 1H, NH), 7.15 (d, J = 7.85 Hz, 2H, ArH), 7.57 (d, J = 8.10 Hz,
2H, ArH); 13C NMR (125 MHz, CDCls-ds): 6 = 21.7, 22.0, 22.9, 38.2, 42.4, 48.9, 97.0, 120.2,
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128.1, 128.9, 138.1, 138.3, 140.0, 154.7, 190.3, 191.0. HRMS (TOF ES*): m/z calcd for
C18H1002N2 [(M+H)], 295.1441; found, 295.1440.

9-(4-chloro-3-methylbenzoyl)-6-methyl-1,2,3,5,6,7-hexahydro-8H-imidazo[1,2-a]indol-8-one
(3a)

Yellow solid (86%, 294mg); Mp: 244.6-245.6 <C; *H NMR (600 MHz, DMSO-ds): § = 1.07 (d,
J = 6,54 Hz, 3H, CHs), 2.00-2.05 (m, 1H, CHy), 2.17-2.20 (m, 1H, CHy), 2.27-2.33 (m, 4H,
1CHs, 1CH), 2.36-2.41 (m, 1H, CHy), 2.79-2.83 (m, 1H, CHy), 3.92-3.96 (m, 2H, CHy), 4.02-
4.09 (M, 2H, CH,), 6.95 (s, 1H, NH), 7.32 (s, 2H, ArH), 7.48 (s, 1H, ArH); 3C NMR (150 MHz,
DMSO-ds): J = 20.0, 21.2, 29.6, 30.9, 42.3, 46.7, 49.1, 95.3, 119.0, 128.2, 131.5, 134.6, 135.5,
139.2, 140.6, 155.2, 187.0, 190.0. HRMS (TOF ES*): m/z calcd for C19H160,N2CINa [(M+Na)*],
365.1027; found, 365.1031.

6,6-dimethyl-9-(4-methylbenzoyl)-1,2,3,5,6,7-hexahydro-8H-imidazo[1,2-a]indol-8-one (3r)

Yellow solid (80%, 257mg); *H NMR (500 MHz, CDCls-ds): 6 = 0.81 (s, 6H, 2CH3), 1.92 (s,
2H, CHy), 2.06 (s, 3H, CHs), 2.29 (s, 2H, CHy), 2.66 (s, 2H, CHy), 3.74-3.78 (m, 4H, 2CHy), 5.68
(s, 1H, NH), 6.81 (d, J = 7.90 Hz, 2H, ArH), 7.22 (d, J = 8.05 Hz, 2H, ArH); 3C NMR (125
MHz, CDCls-ds): 0 = 21.4, 28.3, 35.2, 35.5, 42.1, 48.7, 52.4, 96.1, 118.5, 127.8, 128.6, 136.7,
138.2, 140.4, 154.6, 189.2, 190.3. HRMS (TOF ES*): m/z calcd for CaoH230:N2 [(M+H)'],
323.1754; found, 323.1753.

10-(4-isopropylbenzoyl)-1,2,3,4,8,9-hexahydropyrimido[1,2-a]indol-6(7H)-one (4a)

(\\NH

o N
\

O
Yellow solid (48%, 161mg); Mp: 242.9-243.9 T;'H NMR (500 MHz, CDCls-ds): § = 1.28 (d,

J =6.90 Hz, 6H, 2CH3), 1.82 (t, J = 6.15 Hz, 2H, CH>), 2.11 (t, J = 5.75 Hz, 2H, CH2), 2.20 (t, J
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= 5.95 Hz, 2H, CHy), 2.37 (t, J = 6.00 Hz, 2H, CHy), 2.96 (t, J = 6.90 Hz, 1H, CH), 3.47-3.49
(m, 2H, CHy), 4.39 (t, J = 5.95 Hz, 2H, CHy), 7.27 (d, J = 7.15 Hz, 2H, ArH), 7.42-7.44 (m, 2H,
ArH), 7.76 (s, 1H, NH); 3C NMR (125 MHz, CDCls-dg): § = 20.9, 23.9, 24.7, 25.2, 34.1, 38.1,
38.2, 42,5, 103.8, 121.9, 126.2, 127.6, 138.5, 139.3, 149.8, 151.6, 187.0, 192.2. HRMS (TOF
ES™): m/z calcd for C21H2402N2Na [(M+Na)*], 359.1730; found, 359.1735.

10-(4-methylbenzoyl)-1,2,3,4,8,9-hexahydropyrimido[1,2-a]indol-6(7H)-one (4b)

0)

(!
0
Yellow solid (52%, 160mg); Mp: 225.8-226.8 <T;H NMR (600 MHz, DMSO-dg): § = 1.70-
1.74 (m, 2H, CHy), 1.95-1.99 (m, 2H, CH>), 2.08 (t, J = 6.00 Hz, 2H, CH>), 2.24 (t, J = 5.94 Hz,
2H, CH>), 2.37 (s, 3H, CHj3), 3.36-3.39 (m, 2H, CH>), 4.22 (t, J = 5.88 Hz, 2H, CH>), 7.26 (d, J
= 7.80 Hz, 2H, ArH), 7.35 (d, J = 7.98 Hz, 2H, ArH), 7.89 (s, 1H, NH); *C NMR (150 MHz,
DMSO-de): 0 = 20.8, 21.5, 24.6, 25.1, 38.1, 42.8, 103.4, 121.5, 127.7, 129.1, 137.6, 139.6, 140.4,
149.5, 185.7, 190.6. HRMS (TOF ES"): m/z calcd for CigH2002N2Na [(M+Na)*], 331.1417;
found, 331.1413.

10-benzoyl-1,2,3,4,8,9-hexahydropyrimido[1,2-a]indol-6(7H)-one (4c)

o

N—”
(v

o}
Yellow solid (65%, 191mg); Mp: 200.6-201.6 <T;*H NMR (600 MHz, CDCls-dg): 6 = 1.17-
1.83 (m, 2H, CHy), 2.05-2.14 (m, 4H, 2CHy), 2.36 (t, J = 6.18 Hz, 2H, CH>), 3.48-3.50 (m, 2H,
CHy), 4.39 (t, J = 5.94 Hz, 2H, CHy), 7.41-7.48 (m, 5H, ArH), 7.79 (s, 1H, NH); 3C NMR (150
MHz, CDClz-ds): 0 = 20.9, 24.6, 25.0, 38.1, 38.2, 42.5, 103.8, 122.1, 127.3, 128.2, 130.3, 138.3,

141.8, 149.8, 187.0, 190.1. HRMS (TOF ES*): m/z calcd for C1gH1902N2 [(M+H)*], 295.1441;
found, 295.1443.

10-(4-bromobenzoyl)-1,2,3,4,8,9-hexahydropyrimido[1,2-a]indol-6(7H)-one (4d)
o)
H
Coef e
N~
0
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Yellow solid (66%, 245mg); Mp: 231.7-232.7 <T;*H NMR (500 MHz, CDCls-dg): 6 = 1.81-
1.86 (m, 2H, CHy), 2.05-2.15 (m, 4H, 2CHy), 2.38 (t, J = 6.05 Hz, 2H, CH>), 3.48-3.50 (m, 2H,
CH>), 4.38 (t, J = 5.95 Hz, 2H, CH>), 7.35-7.39 (m, 2H, ArH), 7.53-7.58 (m, 2H, ArH), 7.77 (s,
1H, NH); 3C NMR (125 MHz, CDCls-ds): 6 = 20.9, 24.5, 25.2, 38.1, 38.1, 42.5, 103.6, 122.2,
124.8, 129.1, 131.4, 137.8, 140.5, 149.9, 187.2, 190.6. HRMS (TOF ES*): m/z calcd for
C18H1702N2BrNa [(M+Na)*], 395.0366; found, 395.0364.
10-(4-fluorobenzoyl)-1,2,3,4,8,9-hexahydropyrimido[1,2-a]indol-6(7H)-one (4e)
F

o

(nt
0
Yellow solid (68%, 212mg); Mp: 206.8-207.8 <T;'H NMR (500 MHz, CDCls-dg): § = 1.82-
1.86 (m, 2H, CH), 2.10-2.17 (m, 4H, 2CH), 2.38 (t, J = 6.10 Hz, 2H, CH,), 3.48-3.50 (m, 2H,
CHy), 4.39 (t, J = 5.95 Hz, 2H, CHy), 7.09-7.14 (m, 2H, ArH), 7.48-7.52 (m, 2H, ArH), 7.74 (s,
1H, NH); 13C NMR (125 MHz, CDCls-ds): 6 = 20.9, 24.6, 25.2, 38.1, 38.2, 42.5, 103.7, 115.2 (d,
J =225 Hz), 122.1, 129.7 (d, J = 7.5 Hz), 137.9 (d, J = 3.8 Hz), 137.9, 149.8, 164.0 (d, J =
248.8 Hz), 187.1, 190.7; °F NMR (470 MHz, CDCls-dg): § = -109.6. HRMS (TOF ES*): m/z
calcd for C1gH1702N2FNa [(M+Na)*], 335.1173; found, 335.1175.

10-(4-fluorobenzoyl)-8-methyl-1,2,3,4,8,9-hexahydropyrimido[1,2-a]indol-6(7H)-one (4f)
F

(o)

(nt
0
Yellow solid (62%, 202mg); Mp: 222.6-223.6 <T; *H NMR (500 MHz, CDCls-ds): § = 0.92 (d,
J = 6.25 Hz, 3H, CHa), 1.94 (t, J = 9.20 Hz, 1H, CH>), 2.06-2.18 (m, 5H, CH2), 2.36-2.40 (m,
1H, CH), 3.46-3.51 (m, 2H, CH>), 4.36-4.40 (m, 2H, CHy), 7.10-7.13 (m, 2H, ArH), 7.50-7.52
(m, 2H, ArH), 7.72 (s, 1H, NH); 3C NMR (125 MHz, CDCls-ds): 6 = 20.9, 21.0, 32.3, 33.3, 38.1,
42.4, 46.4, 103.6, 115.2 (d, J = 10.2 Hz), 121.9, 129.8 (d, J = 8.8 Hz), 137.3, 137.8 (d, J = 3.8
Hz), 150.0, 164.1 (d, J = 248.8 Hz), 186.8, 190.6; °F NMR (470 MHz, CDCls-ds): 6 = -109.5.
HRMS (TOF ES™): m/z calcd for C10H1902N2FNa [(M+Na)*], 349.1323; found, 349.1324.

10-(4-chlorobenzoyl)-8-phenyl-1,2,3,4,8,9-hexahydropyrimido[1,2-a]indol-6(7H)-one (4Q)
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Yellow solid (66%, 266mg); Mp: 242.9-243.8 <T;H NMR (600 MHz, DMSO-ds): 6 = 1.96-
2.01 (m, 2H, CH»), 2.13-2.16 (m, 1H, CH>), 2.35-2.38 (m, 1H, CH>), 2.50-2.56 (m, 1H, CH>),
2.66-2.70 (m, 1H, CHy), 3.16-3.20 (m, 1H, CHy), 3.37-3.43 (m, 2H, CH>), 4.25 (t, J = 6.36 Hz,
2H, CHy), 7.15-7.18 (m, 3H, ArH), 7.25 (t, J = 7.44 Hz, 2H, ArH), 7.46-7.50 (m, 4H, ArH), 7.97
(s, 1H, NH); C NMR (150 MHz, DMSO-dg): § = 20.7, 32.3, 38.2, 42.3, 42.7, 45.1, 103.3, 121.6,
127.0, 127.2, 128.7, 128.9, 129.7, 135.4, 136.3, 140.8, 144.3, 149.9, 184.7, 189.0. HRMS (TOF
ES*): m/z calcd for C24H22CIO2N2 [(M+H)*], 405.1364; found, 405.1364.

10-(4-fluorobenzoyl)-8-phenyl-1,2,3,4,8,9-hexahydropyrimido[1,2-a]indol-6(7H)-one (4h)
F

Yellow solid (69%, 267mg); Mp: 226.8-227.8 <C;*H NMR (500 MHz, CDCls-ds): & = 2.05-
2.17 (m, 2H, CHy), 2.35-2.39 (m, 1H, CHy), 2.52-2.71 (m, 3H, CHy), 3.19-3.25 (m, 1H, CH),
3.46-3.55 (m, 2H, CHy), 4.38-4.45 (m, 2H, CHy), 7.05-7.11 (m, 4H, ArH), 7.19-7.22 (m, 1H,
ArH), 7.28 (t, J = 7.25 Hz, 2H, ArH), 7.50-7.54 (m, 2H, ArH), 7.74 (s, 1H, NH); 3C NMR (125
MHz, CDCls-de): J = 20.9, 32.3, 38.2, 42.5, 42.8, 45.3, 103.7, 115.3 (d, J = 21.3 Hz), 121.9,
126.7, 126.8, 128.6, 129.8 (d, J = 7.5 Hz), 136.8, 137.6 (d, J = 2.5 Hz), 143.4, 150.2, 163.2 (d, J
= 248.8 Hz), 185.7, 190.5; 1°F NMR (470 MHz, CDCls-de): J = -109.0. HRMS (TOF ES*): m/z
calcd for CosH2102N2FNa [(M+Na)*], 411.1479; found, 411.1476.

10-(4-fluorobenzoyl)-8,8-dimethyl-1,2,3,4,8,9-hexahydropyrimido[1,2-a]indol-6(7H)-one
(41)

Yellow solid (70%, 238mg); Mp: 216.2-217.2 <T; *H NMR (500 MHz, DMSO-ds): 5 = 0.83 (5,
6H, 2CHa), 1.98 (d, J = 9.25 Hz, 4H, 2CH>), 2.14 (s, 2H, CHy), 4.21 (t, J = 5.80 Hz, 2H, CHy),
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7.28-7.31 (m, 2H, ArH), 7.51-7.53 (m, 2H, ArH), 7.89 (s, 1H, NH); 3C NMR (125 MHz,
DMSO-ds): 6 = 20.7, 28.4, 35.6, 38.1, 38.7, 42.6, 51.8, 103.7, 115.6, 115.7 (d, J = 21.3 Hz),
120.7, 130.4 (d, J = 8.8 Hz), 135.4, 138.6 (d, J = 2.5 Hz), 149.8, 163.7 (d, J = 246.3 Hz), 185.1,
189.2; F NMR (470 MHz, DMSO-de): 6 = -110.1. HRMS (TOF ES*): m/z calcd for
CaoH2202N2F [(M+H)*], 341.1660; found, 341.1670.

10-nitro-1,2,3,4-tetrahydropyrimido[1,2-a]indol-9-ol (5a)

y NO, o

N—#

L
Yellow solid (42%, 97mg); Mp: 303.9-304.9 <T;'H NMR (600 MHz, DMSO-dg): 6 = 2.19-
2.23 (m, 2H, CHy), 3.62-3.64 (m, 2H, CH>), 2.95 (t, J = 5.88 Hz, 2H, CH>), 6.53 (d, J = 8.16 Hz,
1H, ArH), 6.60 (d, J = 7.86 Hz, 1H, ArH), 7.06 (t, J = 7.98 Hz, 1H, ArH), 9.15 (s, 1H, OH); *°C
NMR (150 MHz, DMSO-ds): ¢ = 19.5, 38.6, 40.0, 100.2, 106.2, 110.7, 112.2, 126.7, 135.8,
148.8, 150.4. HRMS (TOF ES): m/z calcd for C11H1103NsNa [(M+Na)*], 256.0693; found,
256.0696.

7-methyl-10-nitro-1,2,3,4-tetrahydropyrimido[1,2-a]indol-9-ol  (5b)

y NO, OH

N—~

(N
Yellow solid (30%, 74mg); Mp: 269.3-270.3 <T;*H NMR (600 MHz, DMSO-dg): 6 = 2.09 (t, J
= 5.52 Hz, 2H, CH>), 2.28 (s, 3H, CH3), 3.51 (s, 2H, CHy), 3.92 (t, J = 5.82 Hz, 2H, CH>), 6.35
(s, 1H, ArH), 6.55 (s, 1H, ArH), 9.24 (s, 1H, NH), 11.22 (s, 1H, OH); *C NMR (150 MHz,
DMSO-dg): 6 =19.3, 21.8, 38.8, 40.0, 101.6, 103.7, 111.3, 136.4, 137.3, 149.0, 149.9. HRMS
(TOF ES™): m/z calcd for C12H1403N3 [(M+H)*], 248.1030; found, 248.1028.

10-nitro-7-phenyl-1,2,3,4-tetrahydropyrimido[1,2-a]indol-9-ol  (5c¢)

onN HO
ey
0
Yellow solid (35%, 108mg); Mp: 268.4-269.4 <C; *H NMR (500 MHz, DMSO-de): 6 = 2.13 (d,
J = 5.55 Hz, 2H, CHy), 3.54 (s, 2H, CH,), 4.02 (t, J = 5.80 Hz, 2H, CH>), 6.83 (d, J = 1.30 Hz,
1H, ArH), 7.07 (d, J = 1.25 Hz, 1H, ArH), 7.37 (d, J = 7.35 Hz, 1H, ArH), 7.45 (t, J = 7.45 Hz,
2H, ArH), 7.71 (t, J = 7.25 Hz, 2H, ArH), 9.32 (s, 1H, NH), 11.3 (s, 1H, OH): 13C NMR (125
MHz, DMSO-de): § = 19.3, 38.9, 40.0, 99.7, 105.4, 108.8, 112.0, 127.1, 128.0, 129.3, 136.9,
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1395, 140.3, 149.2, 150.3. HRMS (TOF ES*): m/z calcd for CiHis0sNsNa [(M+Na)*],
332.1006; found, 332.1003.

7-isopropyl-10-nitro-1,2,3,4-tetrahydropyrimido[1,2-a]indol-9-ol (5d)
NOz oy
Z

H

N
n
Yellow solid (20%, 55mg); Mp: 239.3-240.3 <T; *H NMR (500 MHz, DMSO-ds): 6 = 1.21 (d,
J=6.90 Hz, 6H, 2CHs), 2.13 (s, 2H, CH,), 2.83-2.88 (m, 1H, CH), 3.56 (s, 2H, CH>), 3.93 (t, J
= 5.70 Hz, 2H, CH,), 6.39 (s, 1H, ArH), 6.55 (s, 1H, ArH), 9.21 (s, 1H, NH), 11.16 (s, 1H, OH);
13C NMR (125 MHz, DMSO-ds): 6 =19.4, 24.3, 34.2, 38.7, 40.0, 98.7, 104.1, 108.8, 112.0, 148.6,

149.0, 150.0. HRMS (TOF ES*): m/z calcd for CisHis0sN3 [(M+H)*], 276.1343; found,
276.1342.
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4 X-ray Structure and Data?

4.1 X-ray Structure and Data of 3d

Figure S1. X-Ray crystal structure of 3d

Table S1. Crystal data and structure refinement for 3d

Identification code
Empirical formula

Formula weight
Wavelength

Crystal system, space group
Unit cell dimensions

\Volume

Z, Calculated density
Absorption coefficient
F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected
Independent reflections

Max. and min. transmission
Structure solution technique
Structure solution program
Refinement method
Refinement program
Function minimized

Data / restraints / parameters
Goodness-of-fit on FA2

Final R indices [I>2sigma(l)]

R indices (all data)
Weighting scheme

Largest diff. peak and hole
R.M.S. deviation from mean

mo-240227B

C18H17FN20;

312.33 g/mol

0.71073 A

Triclinic, P-1

a=851032)A  o=286.6800(10)°.
b=10.3560(3) A = 88.9640(10)°.
c=17.9206(4) A y=75.0740(10)<
1523.53(7) A3

4,1.362 g/lcm?®

0.098 mm!

656

0.220 x 0.240 x 0.260 mm

2.04 to0 28.38°

-11<=h<=11, -13<=k<=13, -23<=I<=23

55404

7604 [R(int) = 0.0609]

0.7457 and 0.7263

direct methods

SHELXT 2018/2 (Sheldrick, 2018)
Full-matrix least-squares on F?
SHELXL 2018/3 (Sheldrick, 2015)
Sw(Fo? - Fc?)?

7604 /0/ 415

1.085

R1=0.0622, wR2 =0.1143

R1 =0.0994, wR2 = 0.1314
w=1/[c2(F0?)+(0.0324P)2+0.8106P]
where P=(Fo?+2Fc?)/?

0.194 and -0.191 eA3

0.039 eA3
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Table S2. Bond lengths (A) for 3d

04-C25
02-C10
N2-C15
F2-C19
F1-C1
N4-C31
N3-H3
N3-C28
N1-C15
C26-C27
C26-C32
C9-C8
C14-C13
C4-C5
C22-C25
C22-C23
C8-C7
C32-C33
C5-H5
C21-H21
C33-C34
C3-H3A
C23-H23
C13-H13A
C13-C12
C30-H30B
C29-H29A
C29-C28
C18-H18B
C20-H20
C28-H28A
C2-H2
C6-H6
C16-H16A
Cl16-C17
C36-H36B
C17-H17A
C19-C24
C12-H12B
C24-H24
C34-H34B
Cl1-H11A
C35-H35A

1.250(2)
1.224(2)
1.373(2)
1.367(2)
1.363(3)
1.373(2)
0.860000
1.452(2)
1.340(2)
1.401(3)
1.455(3)
1.456(3)
1.488(3)
1.387(3)
1.497(3)
1.388(3)
1.430(3)
1.451(3)
0.930000
0.930000
1.516(3)
0.930000
0.930000
0.970000
1.519(3)
0.970000
0.970000
1.511(3)
0.970000
0.930000
0.970000
0.930000
0.930000
0.970000
1.514(3)
0.970000
0.970000
1.363(3)
0.970000
0.930000
0.970000
0.970000
0.970000

01-C7
N2-C14
N2-C18
03-C33
N4-C27
N4-C30
N3-C27
N1-H1
N1-C16
C26-C25
C9-C14
C9-C10
C4-C7
C4-C3
C22-C21
C8-C15
C10-C11
C32-C31
C5-C6
C21-C20
C31-C36
C3-C2
C23-C24
C13-H13B
C30-H30A
C30-C29
C29-H29B
C18-H18A
C18-C17
C20-C19
C28-H28B
C2-C1
C6-C1
C16-H16B
C36-H36A
C36-C35
C17-H17B
C12-H12A
Cl2-C11
C34-H34A
C34-C35
Cl1-H11B
C35-H35B

1.247(2)
1.377(3)
1.466(2)
1.226(3)
1.375(2)
1.464(2)
1.340(2)
0.860000
1.453(3)
1.434(3)
1.369(3)
1.452(3)
1.495(3)
1.388(3)
1.387(3)
1.403(3)
1.511(3)
1.370(3)
1.377(3)
1.385(3)
1.489(3)
1.384(3)
1.384(3)
0.970000
0.970000
1.510(3)
0.970000
0.970000
1.509(3)
1.363(3)
0.970000
1.368(3)
1.371(3)
0.970000
0.970000
1.524(3)
0.970000
0.970000
1.511(3)
0.970000
1.512(4)
0.970000
0.970000
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4.2 X-ray Structure and Data of 4h

Figure S2. X-Ray crystal structure of 4h

Table S3. Crystal data and structure refinement for 4h

Identification code
Empirical formula

Formula weight
Wavelength

Crystal system, space group
Unit cell dimensions

\Volume

Z, Calculated density
Absorption coefficient
F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected
Independent reflections

Max. and min. transmission
Structure solution technique
Structure solution program
Refinement method
Refinement program
Function minimized

Data / restraints / parameters
Goodness-of-fit on FA2

Final R indices [1>2sigma(1)]

R indices (all data)
Weighting scheme

Largest diff. peak and hole
R.M.S. deviation from mean

mo-240227A

C24H21FN20O>

388.43 g/mol

0.71073 A

monoclinic, P121/n1
a=14.4294(6)A «a=90°
b=18.3423(10) A B=10.1700(10)°.
c=145578(6) A y=90°
3853.0(3) A3

1.339 g/cm?®

0.092 mm-!

1632

0.200 x 0.240 x 0.260 mm
2.22 10 28.40°

-19<=h<=18, -24<=k<=24, -19<=I<=19

85595

9588 [R(int) = 0.1034]

0.7457 and 0.7124

direct methods

SHELXT 2018/2 (Sheldrick, 2018)
Full-matrix least-squares on F2
SHELXL 2018/3 (Sheldrick, 2015)
Tw(Fo? - Fc?)?

9588 /50 /521

1.082

R1 =0.0845, wR2 = 0.1539

R1=0.1521, wR2 = 0.1864
w=1/[c2(F0?)+(0.0462P)2+3.1389P]
where P=(Fo?+2Fc?)/3
0.413 and -0.356 eA3

0.044 eA3
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Table S4. Bond lengths (A) for 4h.

F1-C22
02-C8
N1-C1
N2-C3
N2-C7
C1-H1B
C2-H2A
C2-C3
C3-H3B
C5-C6
C6-C7
C7-C8
C9-H9A
co-Cci1
C10-H10B
C11-H11
C12-C13
C13-H13
C14-H14
C15-H15
C16-H16
C17-H17
C19-C20
C20-H20
C21-H21
C22-C23
C23-C24
F2-C45
04-C48
N3-C28
N4-H4
N4-C28
C25-H25B
C25-H25D
C25-C26A
C26-H26B
C27-H27A
C27-H27C
C27-C26A
C29-C30
C30-C3
C31-C32
C33-H33A

1.362(3)
1.225(3)
1.456(4)
1.467(3)
1.405(3)
0.970000
0.970000
1.503(4)
0.970000
1.429(4)
1.376(3)
1.441(4)
0.970000
1.522(4)
0.970000
0.980000
1.376(4)
0.930000
0.930000
0.930000
0.930000
0.930000
1.382(4)
0.930000
0.930000
1.359(5)
1.376(4)
1.360(3)
1.238(3)
1.352(3)
0.860000
1.330(3)
0.970000
0.970000
1.581(11)
0.970000
0.970000
0.970000
1.346(11)
1.424(4)
1.371(3)
1.439(4)
0.970000

01-C18
N1-H1
N1-C4
N2-C4
Cl-H1A
C1-C2
C2-H2B
C3-H3A
C4-C5
C5-C18
C6-C10
C8-C9
C9-H9B
C10-H10A
Cl0-C11
Cli-C12
Cl12-C17
C13-C14
C14-C15
C15-C16
C16-C17
C18-C19
C19-C24
C20-C21
C21-C22
C23-H23
C24-H24
03-C32
N3-C25
N3-C31
N4-C27
C25-H25A
C25-H25C
C25-C26
C26-H26A
C26-C27
C27-H27B
C27-H27D
C28-C29
C29-C48
C30-C35
C32-C33
C33-H33B

1.237(3)
0.860000
1.325(3)
1.346(3)
0.970000
1.503(5)
0.970000
0.970000
1.434(4)
1.439(3)
1.501(4)
1.503(4)
0.970000
0.970000
1.533(4)
1.513(4)
1.377(4)
1.387(4)
1.357(5)
1.361(5)
1.380(5)
1.494(4)
1.389(4)
1.384(4)
1.368(4)
0.930000
0.930000
1.229(3)
1.467(3)
1.402(3)
1.449(4)
0.970000
0.970000
1.456(6)
0.970000
1.476(6)
0.970000
0.970000
1.425(3)
1.436(4)
1.500(4)
1.501(4)
0.970000



C33-C34
C34-C35
C35-H35A
C36-C37
C37-H37
C38-H38
C39-H39
C40-H40
C41-H41
C42-C47
C43-H43
Ca4-Ha4

C45-C46

C46-C47
C26A-H26C

1.502(4)
1.503(4)
0.970000
1.390000
0.930000
0.930000
0.930000
0.930000
0.930000
1.377(4)
0.930000
0.930000
1.354(4)
1.380(4)
0.970000

C34-H34
C34-C36
C35-H35B
C36-C41
C37-C38
C38-C39
C39-C40
C40-C41
C42-C43
C42-C48
C43-C44
C44-C45
C46-H46
CAT-H47

C26A-H26D

0.980000
1.513(3)
0.970000
1.390000
1.390000
1.390000
1.390000
1.390000
1.389(4)
1.493(4)
1.384(4)
1.359(5)
0.930000
0.930000
0.970000
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Figure S4. 3C NMR (150 MHz, DMSO-ds) spectra of compound 3a
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Figure S15. *3C NMR (125 MHz, DMSO-ds) spectra of compound 3f
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Figure S21. *H NMR (500 MHz,DMSO-ds) spectra of compound 3i
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Figure S22. *3C NMR (125 MHz,DMSO-ds) spectra of compound 3i
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Figure S23. 1°F NMR (475 MHz, DMSO-ds) spectra of compound 3i
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Figure S29. 13C NMR (125 MHz,DMSO-ds) spectra of compound 3l
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Figure S32. 13C NMR (125 MHz,CDCls-ds) spectra of compound 3m
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Figure S33. *H NMR (600 MHz,CDCls-dg) spectra of compound 3n

S54



=}
k=
|
!
i
L
n

YUNNAN UNIVERSITY ASCEND AVIITIHD6OO lg-2-21
ar28-2024-1luogin
C13CPD CDC13
:2 (:_"I IO! _g :~'|§ f\ '\ﬁ :‘:-I ":’! = ury = Ty oy Ty ™ ose D
. . . . ' . = D @ &y Oy o win
- = - o o o o - e . . « e e
o o = ™y ™Moy oy o M~ D = D M~ Ly iy g
- ~ - — - - = b e o R
T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 a0 g0 70 60 50 40 30 20
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Figure S36. 13C NMR (125 MHz, DMSO-ds) spectra of compound 30
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Figure S40. *3C NMR (150 MHz,DMSO-ds) spectra of compound 3q
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Figure S43. *H NMR (500 MHz,DMSO-ds) spectra of compound 4a

S64

ppm



DEPT135

YunNan University AVANCEHDIIT 500M lg-a-13
MarZ0-2024-1luogin

Cl3CPD CDCI3

TP

s — - - oD o
— L ™ = @ oMo =] ™ [r

. . - <. i ™o - TR — o om —
o — O om — i LI = s - roao= o L=
o Te = N ] od d = ~— - W9 @ T [Fals s W *
— - — - o — i~ = - T M oo o =1

T T T I T T T T T I T
200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure S44. 13C NMR (150 MHz,CDCls-ds) spectra of compound 4a
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Figure S46. 13C NMR (150 MHz,DMSO-ds) spectra of compound 4b
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Figure S47. *H NMR (600 MHz,CDCls-ds) spectra of compound 4c
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Figure S52. 3C NMR (125 MHz,CDCls-dg) spectra of compound 4e
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Figure S59. *H NMR (500 MHz,CDCls-ds) spectra of compound 4h
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Figure S61. F NMR (475 MHz, CDCls-ds) spectra of compound 4h
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Figure S63. 13C NMR (125 MHz,DMSO-ds) spectra of compound 4i
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Figure S65. *H NMR (600 MHz,DMSO-ds) spectra of compound 5a
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Figure S66. 13C NMR (150 MHz,DMSO-ds) spectra of compound 5a
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Figure S67. *H NMR (600 MHz,DMSO-ds) spectra of compound 5b
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Figure S68. 13C NMR (150 MHz,DMSO-ds) spectra of compound 5b
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Figure S69. *H NMR (600 MHz,DMSO-ds) spectra of compound 5¢
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Figure S70. *3C NMR (150 MHz,DMSO-ds) spectra of compound 5¢
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Figure S71. *H NMR (500 MHz,DMSO-ds) spectra of compound 5d
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Figure S72. 13C NMR (125 MHz,DMSO-ds) spectra of compound 5d
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